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NOTICE TO BIDDERS 
 

The Highland Falls Fort Montgomery Central School District, invites the submission of Sealed Bid Proposals 
to furnish materials and labor to complete the 

Highland Falls Fort Montgomery Central School District 
Additions & Alterations to Fort Montgomery Elementary School 

Project No. 2022-138 PH1 
 

all in accordance with the plans and specifications. 
 
This work is to be bid under a MULTIPLE CONTRACT system covering the work of all trades under separate 
contracts as follows: 

Contract No. 1 – General Construction 
Contract No. 2 – Mechanical 
Contract No. 3 – Plumbing  
Contract No. 4 – Electrical  
 

Sealed Bid Proposals will be received until 2:00 p.m. prevailing time, on July 29, 2024, at the 
 

Highland Falls Fort Montgomery Central School District 
District Offices 

21 Morgan Road 
Highland Falls, New York 10928 

 
Any bid may be withdrawn without prejudice prior to the official bid submission time or any publicized 
postponement thereof. 
 
Complete digital sets of Bidding Documents, drawings and specifications, may be obtained online as a download 
at the following website: https://thebcgroup.biddyhq.com under 'projects.’ 
 
Complete sets of Bidding Documents, Drawings and Specifications, may be obtained from REVplans, 28 Church 
Street; Suite 7, Warwick, New York 10990 Tel: 1-877-272-0216, upon depositing the sum of $100.00 for each 
combined set of documents. Checks or money orders shall be made payable to BCA Architects & Engineers. Plan 
deposit is refundable in accordance with the terms in the Instructions to Bidders to all submitting bids. Bidders 
wishing documents mailed to them shall include, in addition to the document deposit, a non-refundable check of 
$15.00 per set for handling and postage or a UPS/FedEx account number. 
 
Please note REVplans (https://thebcgroup.biddyhq.com) is the designated location and means for distributing and 
obtaining all bid package information. Only those Contract Documents obtained in this manner will enable a 
prospective bidder to be identified as an official plan holder of record.  The Provider takes no responsibility for the 
completeness of Contract Documents obtained from other sources.  Contract Documents obtained from other 
sources may not be accurate or may not contain addenda that may have been issued. 
 
All bid addenda will be transmitted to registered plan holders via email and will be available at 
https://thebcgroup.biddyhq.com. Plan holders who have paid for hard copies of the bid documents will need to 
make the determination if hard copies of the addenda are required for their use and coordinate directly with the 
printer for hard copies of addenda to be issued. There will be no charge for registered plan holders to obtain hard 
copies of the bid addenda. 
 
The Bid Documents and Contract Documents may also be examined at the office of BCA Architects & Engineers, 
31 Lewis Street, Suite 402 Binghamton, New York 13901. 
 
PLANS AND SPECIFICATIONS REMAIN THE PROPERTY OF BCA Architects & Engineers AND MUST BE 
RETURNED IN GOOD CONDITION WITHIN THIRTY (30) BUSINESS DAYS AFTER AWARD OF CONTRACT 
OR REJECTION OF BIDS.  The plan deposit for one set of Plans and Specifications will be refunded to bona fide 
bidders returning Plans and Specifications to REVplans within 30 business days after award of Contract or 
rejection of bids.  A partial refund of the plan deposit, in an amount equal to the full amount of such deposit, less 
the actual cost of reproduction of the Plans and Specifications shall be made to non-bidders and unsuccessful 
bidders for the return of all other copies of the Plans and Specifications in good condition within 30 business days 
following the award of the Contract or the rejection of the bids. 
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Plan Deposit Policy, Plan Holders List, Pre-Bid Estimates, and a list of Addendums, if any, may be found at 
www.thebcgroup.com/bidding. 
 
A pre-bid conference and onsite review of the project areas will be conducted by the Architect and Construction 
Manager on Monday, July 15, 2024, commencing at 11:00 a.m. at the Fort Montgomery Elementary School, 895 
Rte. 9W Fort Montgomery, NY 10922.  The pre-bid conference will be for all contracts. 
 
Bids shall be prepared as set forth in the Information to Bidders, enclosed in a sealed envelope bearing on its face 
the name, address and phone number of the bidder and the title of the project. 
 
Each bidder agrees to waive any claim it has or may have against the Owner, the Architect/Engineer, and the 
respective employees, arising out of or in connection with the administration, evaluation or recommendation of 
any bid. 
 
The Owner further reserves its right to disqualify bidders for any material failure to comply with the Information for 
Bidders and General, Supplementary, and Special Conditions. 
 
The Owner reserves the right to reject any or all bids and to waive any informalities or defects in such bid either 
before or after opening. 
 
Each bidder must deposit with his bid, security in the form and subject to the conditions provided in the 
"INFORMATION FOR BIDDERS".  Attention of bidders is particularly called to the requirements as to conditions 
of employment to be observed and to the minimum wage rates to be paid under the Contract.  No bidder may 
withdraw his bid within 45 business days after the date of the opening of bids. 
 
ATTENTION OUT-OF-STATE BIDDERS 
 
Please pay particular attention to the Form of Proposal and it related forms in the project manual.  Out-of-State 
Bidders are required to complete the “Statement Concerning Authority to do Business in the State of New York 
for non-New York State Companies” located in the Form of Proposal package. There are three sections that must 
be completed. You must also have the Non-Collusion Certificate completed and signed and if you are a 
corporation, you must have the Resolution completed and signed. 
 
No bid will be considered when opened unless accompanied by a certified copy of your Authority to do Business 
in New York State. This is not to be confused with a sales tax certificate. The Authority can be obtained by 
contacting: 

New York State Department of State 
Division of Corporations 
162 Washington Avenue 
Albany, NY 12231 
(518) 473-2492 

 
If the Certificate does not accompany the bid, the bid is not valid. 
 
In the event you are of the opinion that you are not required to obtain the Authority To Do Business in New York 
state, and you are not a New York State Corporation, then you should complete the Statement Concerning 
Authority to do Business. You must complete two out of three sections. The top portion must be completed by all 
vendors needing to complete this document and then either the Individual Acknowledgement or the Corporate 
Acknowledgement, depending on the status of your business. 

 
By Order Of: 

 
Date:      

District Clerk 
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BID DESCRIPTION 
 
CONTRACT NO. 1 – GENERAL CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, as specified herein, and as required for the complete and proper execution of the 
Work. 

 
This outline is a general indication of the requirements of this Contract and is not intended to be all inclusive.  The 
complete Contract Documents in their entirety, to include any and all addenda, form the basis of the responsibility 
of this Contract.   
 
Each contractor is advised that the specification sections in Division 01 - General Requirements apply distinctly 
to each Prime Contractor and the balance of the technical specifications apply to each Contractor (as appropriate) 
for the accomplishment of his work. 
 
All work of this contract shall be coordinated with other Prime Contractors involved in the project.  All work shall 
additionally be coordinated with all other activities, construction, or others at each site throughout the progress of 
the work of this project. 
 
The Contractor shall use all means possible and shall be responsible for coordinating the installation of all 
materials of this Contract with work of all other trades involved with this project.  All work shall be done in strict 
accordance with the Contract Documents and in compliance with all applicable Local, State and Federal Codes. 
 
Prior to the Bid Date of this project, the Contractor shall be completely responsible for visiting the project site to 
become completely familiar with the scope of this project. 
 
Each bidder agrees to waive any claim it has or may have against the Owner, the Architect/Engineer, and the 
respective employees, arising out of or in connection with the administration, evaluation or recommendation of 
any bid. 
 
It shall be completely understood that the use of asbestos containing materials in this project is strictly forbidden 
and all materials are provided in accordance with the Federal Asbestos Hazard Emergency Response Act 
(AHERA), and the New York State Asbestos Safety Act (SASA). 
 
In addition to those items in the Base Bid, the Contractor shall further sub-divide his bid proposal as described in 
the following bid items, alternates, and/or unit prices.  The Contractor shall include in the Base Bid all of the work 
of this Contract not specifically described in a Bid Item or Alternative.  The Owner reserves the right to accept any 
and/or all of the Bid Items and/or Alternates or any combination thereof and to waive any informalities or defects 
in the bid proposals either before or after opening. 
 
 
Bid Items 
 
Allowances - As described in Specification Section 01 2100 – Allowances. 

• Bid Item No. 1 – Field Directive Allowance 

• Bid Item No. 2 – Rock Removal Directive Allowance 
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Unit Prices - As described in Specification Section 01 2200 – Unit Prices 

• Unit Price No. 1 – Bulk Rock Removal per cubic yard 

• Unit Price No. 2 – Trench Rock Removal per cubic yard 

• Unit Price No. 3 – Unsuitable Insitu Materials per cubic yard 

• Unit Price No. 4 – Asbestos abatement per mud fitting 

• Unit Price No. 5 – Asbestos abatement per linear foot 

• Unit Price No. 6 – Asbestos abatement per square foot  

• Unit Price No. 7 – Interior concrete slab trenching per square foot 

• Unit Price No. 8 – Asphalt Paving (Standard and Heavy Duty – per square foot  
 

Alternates - As described in Specification Section 01 2300 – Alternates. 

• None 



FORM OF PROPOSAL 
Highland Falls Fort Montgomery Central School District 

Additions & Alterations to Fort Montgomery Elementary School 
 
 

 
Highland Fall – Fort Montgomery Central School District Form of Proposal 
Additions & Alterations to FMES Contract No. 1 – General Construction 
Project No. 2022-138 PH1 Page No. 3 of 16 

The Undersigned     
Contractor 

 
  

Address Zip Code      
 

hereby certifies that he/she has examined and fully comprehends the requirements and intent of the drawings and 
specifications as prepared by BCA Architects & Engineers, for CONTRACT NO. 1 – GENERAL CONSTRUCTION 
to furnish all labor, materials, supplies, plant and equipment and other facilities to properly perform the work for 
the total: 
  
 
BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 
Bid Item No. 1 – Field Directive Allowance 
 
 Two Hundred Thousand  DOLLARS ($200,000.00    ) 
 
 
Bid Item No. 2 – Rock Removal Directive Allowance 
 
 Fifty Thousand  DOLLARS ($50,000.00    ) 
 
 
TOTAL BASE BID (Base Bid and Bid Items No. 1 and No. 2) 
 
   DOLLARS ($ ) 
 
 
 
UNIT PRICES  
 
 
Unit Price Item No. 1 – Bulk Rock Removal $  / per cubic yard 
 
 
Unit Price Item No. 2 – Trench Rock Removal $  / per cubic yard 
 
 
Unit Price Item No. 3 – Unsuitable Insitu Materials $  / per cubic yard 
 
 
Unit Price Item No. 4 – Asbestos Abatement $  / per mudded fitting 
 
 
Unit Price Item No. 5 – Asbestos Abatement $  / per linear foot  
 
 
Unit Price Item No. 6 – Asbestos Abatement $  / per square foot  
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Unit Price Item No. 7 – Interior Concrete Slab Trenching $  / per square foot 
 
 
Unit Price Item No. 8 – Asphalt Paving (Standard and Heavy Duty )$  / per square foot 
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Receipt of the following Addenda is hereby acknowledged: 
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
 

 
 
  

        (Name of Bidder) 
 
 
 

Signed    

 

Title   

 

Street   

 

City/State       Zip Code   
 

Telephone      

 

Fax      

 

Cell Phone      

 

Email        

 

Date     , 20__ 
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 NON-COLLUSIVE BIDDING CERTIFICATE 
 
 
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 
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. 
 
 
 (Signed)        

 
              

 Title 
 
 
 
 RESOLUTION - for corporate bidders only 
 
 
RESOLVED that                                                                    be authorized to sign and submit the bid or proposal 

    (individual) 
of this corporation for the following project 
 
                                                                                                                                                                               
 (describe project) 
 
and to include in such bid or proposal the certificate as to non-collusion required by Section 103-d of the General 
Municipal Law as the act and deed of such corporation, and for any inaccuracies or misstatements in such 
certificate this corporate bidder shall be liable under the penalties of perjury. 
 
  
The foregoing is a true and correct copy of the resolution adopted by __________________________________ 
corporation at a meeting of its Board of Directors held on the              day of                                       , 20__. 
 
 
SEAL OF CORPORATION) 
 
              

Secretary 
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Statement Concerning Authority to do Business 
in the State of New York for non-New York State Companies 

 
Please complete all requested information in both sections below. 
A certificate of authority is required of out of state companies if the company has property, employees or agents 
used in conducting its business activities within the state of New York.  Generally, business activities are defined as 
having an office in the state, making sales or promotional calls within the state, delivering products or merchandise 
and/or making service calls within the state. 
 
Companies conducting mail order activities with New York customers are not considered doing business within New 
York State if the company has no property, employees, agents and/or representatives in or, traveling into the 
state. ____________________ is such a mail order company, and as such, is not  
 (Fill in company name) 

required to hold a Certificate of Authority. 
 
Performance under the attached bid will not result in any action that would result in a requirement to obtain a 
Certificate as all commerce will be conducted by mail.  It is the opinion of the legal counsel for this firm: 
 Name         
 Address        (Complete the information) 
 Address        
 Telephone      
that this firm is not required to file an Authority to do Business in New York State as required by Section 1301 of the 
NYS Business Corporate Law. 

================================================================================= 

Complete one of the following two acknowledgements in addition to above information. 
 

Individual Acknowledgment for Sole Proprietors or Partnerships 
 
      
Signature 
 
State of                                                            
County of                               ss.    

On this _____ day of _____________ two thousand and _________________ before me, the subscriber, personally 
appeared  __________________________ to me personally known and known to me to be the same person 
described in and who executed the within Instrument, and he/she acknowledged  to me that he/she executed the 
same. 

              
        Notary Public 
 

Corporate Acknowledgment for corporations or LLC’s 
 

      
Signature 

 
State of 
County of                                 ss. 

On this _____ day of _____________ two thousand and ___________ before me personally known, who, being by 
me duly sworn did depose and say that he/she resides in ____________________ that he/she is the 
_____________________ of ________________________ the corporation described in, and which executed, the 
above Instrument; that he/she knows the seal of said corporation; that the seal affixed to said Instrument is such 
corporate seal; that it was so affixed by order of the Board of Directors of said corporation; and that he/she signed 
his/her name thereto by like order. 

              
        Notary Public 
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FEDERAL LAW CERTIFICATION 
 
 

I, ________________________________ [insert name], the _____________________________ [insert title] of 

___________________________________________ [name of company], ______________ [Nine Digit DUNS 

Number] hereby swear or affirm that the following is true: 

 

 
1. The company, its principles or entities related to the company named above, is not now, nor 

ever has been, debarred from contracting with the United States Government or any State 
government. 

 
2. The company is not now under investigation by any agency of the Federal Government or the 

government of any State for any actions by the company, its principles or any related entity, 
for any alleged malfeasance or misfeasance of any kind or nature which could lead to a 
debarment from governmental contracting or criminal prosecution, as well as render any 
contracts signed in reliance on this certification voidable by the party relying on this 
certification. This includes any violations related to the Davis-Bacon Act, the federal prevailing 
wage statute, the Copeland Act and the Contract Hours and Safety Standards Act which 
covers hours of work and safety standards in federal public contracting. 

 
3. I have full legal authority under my company’s organizational documents or bylaws to make 

this certification on the company’s behalf. 

 
4. I understand that submission of a false statement on this document will subject me to 

criminal prosecution. 
 
 

      

(Date) 
 
 
 
    

(Signature) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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STATEMENT OF SURETY'S INTENT 

 

To:   

(Owner) 

 

We have reviewed the Bid of   

    (Contractor) 

of    

             (Address) 

 

for   

      

           (Project) 

 

Bids for which will be received on   

  (Bid Opening Date) 

and wish to advise that should this Bid of the Contractor be accepted, and the Contract awarded to him, it 

is our present intention to become surety on the performance bond and labor and material bond required 

by the Contract. 

 

Any arrangement for the bonds required by the Contract is a matter between the Contractor and ourselves 

and we assume no liability to you or third parties if, for any reason, we do not execute the requisite bonds. 

 

We are duly authorized to do business in the State of New York. 

 

Attest: 

 

  

 

  

(Surety's Authorized Signature) 

 

Attach Power of Attorney 
 

(Corporate Seal, if any.   
If no seal, write "No Seal"  
across this place and sign.) 

 

 
 
 
 
 
 
 

THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT 
 

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New York, a new provision 
has been added to State Finance Law (SFL) § 165-a and New York General Municipal Law § 103-g, both effective 
Aprils 12, 2012. Under the Act, the Commissioner of the Office of General Services (OGS) will be developing a list 
of “persons” who are engaged in “investment activities in Iran” (both are defined terms in the law) (the “Prohibited 
Entities List"). Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days after the 
Act’s effective date at which time it will be posted on the OGS website. 

 

By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract awarded 
hereunder, each Bidder/Contractor, any person signing on behalf of any Bidder/Contractor and any assignee or 
subcontractor and, in the case of a joint bid, each party thereto, certifies, under penalty of  perjury, that once the 
Prohibited Entities List is posted on the OGS website, that to the best of its knowledge and belief, that each 
Bidder/Contractor and any subcontractor or assignee is not identified on the Prohibited Entities List created pursuant 
to SFL § 165-a(3)(b). 

 
Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the OGS Website, any 
Bidder/Contractor seeking to renew or extend a Contract or assume the responsibility of a Contract awarded in 
response to this solicitation must certify at the time the Contract is renewed, extended or assigned that it is not 
included on the Prohibited Entities List. 

 
During the term of the Contract, should the School District receive information that a Bidder/Contractor is in violation 
of the above-referenced certification, the School District will offer the person or entity an opportunity to respond. If 
the person or entity fails to demonstrate that he/she/it has ceased engagement in the investment which is in violation 
of the Act within 90 days after the determination of such violation, then the School District shall take such action as 
may be appropriate including, but not limited to, imposing sanctions, seeking compliance, recovering damages or 
declaring the Bidder/Contractor in default.  The School District reserves the right to reject any bid or request for 
assignment for a Bidder/Contractor that appears on the Prohibited Entities List prior to the award of a contract and 
to pursue a responsibility review with respect to any Bidder/Contractor that is awarded a contract and subsequently 
appears on the Prohibited Entities List. 

 
 

I,  , being duly sworn, deposes and says that he/she is the 

   of the  Corporation and that 

neither the Bidder/ Contractor nor any proposed subcontractor is identified on the Prohibited Entities List. 

 
 

 

SIGNED 

SWORN to before me this 

 
 

   day of     

 

20   

 

Notary Public:     

 
 

EITHER THIS FORM OR THE “DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF 
COMPLIANCE WITH THE IRAN DIVESTMENT ACT” FORM ON THE FOLLOWING PAGE MUST BE 

COMPLETED AND SUBMITTED WITH THE BID 
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DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 
WITH THE IRAN DIVESTMENT ACT 

 

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?     

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?     

 

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?     

 

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 

SWORN to before me this 

 

   day of     , 20   

Notary Public:     
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BID DESCRIPTION 
 
CONTRACT NO. 2 – MECHANICAL CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, as specified herein, and as required for the complete and proper execution of the 
Work. 

 
This outline is a general indication of the requirements of this Contract and is not intended to be all inclusive.  The 
complete Contract Documents in their entirety, to include any and all addenda, form the basis of the responsibility 
of this Contract.   
 
Each contractor is advised that the specification sections in Division 01 - General Requirements apply distinctly 
to each Prime Contractor and the balance of the technical specifications apply to each Contractor (as appropriate) 
for the accomplishment of his work. 
 
All work of this contract shall be coordinated with other Prime Contractors involved in the project.  All work shall 
additionally be coordinated with all other activities, construction, or others at each site throughout the progress of 
the work of this project. 
 
The Contractor shall use all means possible and shall be responsible for coordinating the installation of all 
materials of this Contract with work of all other trades involved with this project.  All work shall be done in strict 
accordance with the Contract Documents and in compliance with all applicable Local, State and Federal Codes. 
 
Prior to the Bid Date of this project, the Contractor shall be completely responsible for visiting the project site to 
become completely familiar with the scope of this project. 
 
Each bidder agrees to waive any claim it has or may have against the Owner, the Architect/Engineer, and the 
respective employees, arising out of or in connection with the administration, evaluation or recommendation of 
any bid. 
 
It shall be completely understood that the use of asbestos containing materials in this project is strictly forbidden 
and all materials are provided in accordance with the Federal Asbestos Hazard Emergency Response Act 
(AHERA), and the New York State Asbestos Safety Act (SASA). 
 
In addition to those items in the Base Bid, the Contractor shall further sub-divide his bid proposal as described in 
the following bid items, alternates, and/or unit prices.  The Contractor shall include in the Base Bid all of the work 
of this Contract not specifically described in a Bid Item or Alternative.  The Owner reserves the right to accept any 
and/or all of the Bid Items and/or Alternates or any combination thereof and to waive any informalities or defects 
in the bid proposals either before or after opening. 
 
Bid Items 
 
Allowances - As described in Specification Section 01 2100 – Allowances. 

• Bid Item No. 1 – Field Directive Allowance 
 
Alternates - None  
 
Unit Prices - None 
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The Undersigned     
Contractor 

 
  

Address Zip Code      
 

hereby certifies that he/she has examined and fully comprehends the requirements and intent of the drawings and 
specifications as prepared by BCA Architects & Engineers, for CONTRACT NO. 2 – MECHANICAL 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 
Bid Item No. 1 – Field Directive Allowance 
 
 One Hundred Thousand  DOLLARS ($ 100,000.00    ) 
 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1) 
 
   DOLLARS ($ ) 
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Receipt of the following Addenda is hereby acknowledged: 
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
 

 
 
  

        (Name of Bidder) 
 
 
 

Signed    

 

Title   

 

Street   

 

City/State       Zip Code   
 

Telephone      

 

Fax      

 

Cell Phone      

 

Email        

 

Date     , 20__ 
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 NON-COLLUSIVE BIDDING CERTIFICATE 
 
 
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 
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. 
 
 
 (Signed)        

 
              

 Title 
 
 
 
 RESOLUTION - for corporate bidders only 
 
 
RESOLVED that                                                                    be authorized to sign and submit the bid or proposal 

    (individual) 
of this corporation for the following project 
 
                                                                                                                                                                               
 (describe project) 
 
and to include in such bid or proposal the certificate as to non-collusion required by Section 103-d of the General 
Municipal Law as the act and deed of such corporation, and for any inaccuracies or misstatements in such 
certificate this corporate bidder shall be liable under the penalties of perjury. 
 
  
The foregoing is a true and correct copy of the resolution adopted by __________________________________ 
corporation at a meeting of its Board of Directors held on the              day of                                       , 20__. 
 
 
SEAL OF CORPORATION) 
 
              

Secretary 
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Statement Concerning Authority to do Business 
in the State of New York for non-New York State Companies 

 
Please complete all requested information in both sections below. 
A certificate of authority is required of out of state companies if the company has property, employees or agents 
used in conducting its business activities within the state of New York.  Generally, business activities are defined as 
having an office in the state, making sales or promotional calls within the state, delivering products or merchandise 
and/or making service calls within the state. 
 
Companies conducting mail order activities with New York customers are not considered doing business within New 
York State if the company has no property, employees, agents and/or representatives in or, traveling into the 
state. ____________________ is such a mail order company, and as such, is not  
 (Fill in company name) 

required to hold a Certificate of Authority. 
 
Performance under the attached bid will not result in any action that would result in a requirement to obtain a 
Certificate as all commerce will be conducted by mail.  It is the opinion of the legal counsel for this firm: 
 Name         
 Address        (Complete the information) 
 Address        
 Telephone      
that this firm is not required to file an Authority to do Business in New York State as required by Section 1301 of the 
NYS Business Corporate Law. 

================================================================================= 

Complete one of the following two acknowledgements in addition to above information. 
 

Individual Acknowledgment for Sole Proprietors or Partnerships 
 
      
Signature 
 
State of                                                            
County of                               ss.    

On this _____ day of _____________ two thousand and _________________ before me, the subscriber, personally 
appeared  __________________________ to me personally known and known to me to be the same person 
described in and who executed the within Instrument, and he/she acknowledged  to me that he/she executed the 
same. 

              
        Notary Public 
 

Corporate Acknowledgment for corporations or LLC’s 
 

      
Signature 

 
State of 
County of                                 ss. 

On this _____ day of _____________ two thousand and ___________ before me personally known, who, being by 
me duly sworn did depose and say that he/she resides in ____________________ that he/she is the 
_____________________ of ________________________ the corporation described in, and which executed, the 
above Instrument; that he/she knows the seal of said corporation; that the seal affixed to said Instrument is such 
corporate seal; that it was so affixed by order of the Board of Directors of said corporation; and that he/she signed 
his/her name thereto by like order. 

              
        Notary Public 
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FEDERAL LAW CERTIFICATION 
 
 

I, ________________________________ [insert name], the _____________________________ [insert title] of 

___________________________________________ [name of company], ______________ [Nine Digit DUNS 

Number] hereby swear or affirm that the following is true: 

 

 
1. The company, its principles or entities related to the company named above, is not now, nor 

ever has been, debarred from contracting with the United States Government or any State 
government. 

 
2. The company is not now under investigation by any agency of the Federal Government or the 

government of any State for any actions by the company, its principles or any related entity, 
for any alleged malfeasance or misfeasance of any kind or nature which could lead to a 
debarment from governmental contracting or criminal prosecution, as well as render any 
contracts signed in reliance on this certification voidable by the party relying on this 
certification. This includes any violations related to the Davis-Bacon Act, the federal prevailing 
wage statute, the Copeland Act and the Contract Hours and Safety Standards Act which 
covers hours of work and safety standards in federal public contracting. 

 
3. I have full legal authority under my company’s organizational documents or bylaws to make 

this certification on the company’s behalf. 

 
4. I understand that submission of a false statement on this document will subject me to 

criminal prosecution. 
 
 

      

(Date) 
 
 
 
    

(Signature) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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STATEMENT OF SURETY'S INTENT 

 

To:   

(Owner) 

 

We have reviewed the Bid of   

    (Contractor) 

of    

             (Address) 

 

for   

      

           (Project) 

 

Bids for which will be received on   

  (Bid Opening Date) 

and wish to advise that should this Bid of the Contractor be accepted, and the Contract awarded to him, it 

is our present intention to become surety on the performance bond and labor and material bond required 

by the Contract. 

 

Any arrangement for the bonds required by the Contract is a matter between the Contractor and ourselves 

and we assume no liability to you or third parties if, for any reason, we do not execute the requisite bonds. 

 

We are duly authorized to do business in the State of New York. 

 

Attest: 

 

  

 

  

(Surety's Authorized Signature) 

 

Attach Power of Attorney 
 

(Corporate Seal, if any.   
If no seal, write "No Seal"  
across this place and sign.) 

 

 
 
 
 
 
 
 

THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT 
 

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New York, a new provision 
has been added to State Finance Law (SFL) § 165-a and New York General Municipal Law § 103-g, both effective 
Aprils 12, 2012. Under the Act, the Commissioner of the Office of General Services (OGS) will be developing a list 
of “persons” who are engaged in “investment activities in Iran” (both are defined terms in the law) (the “Prohibited 
Entities List"). Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days after the 
Act’s effective date at which time it will be posted on the OGS website. 

 

By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract awarded 
hereunder, each Bidder/Contractor, any person signing on behalf of any Bidder/Contractor and any assignee or 
subcontractor and, in the case of a joint bid, each party thereto, certifies, under penalty of  perjury, that once the 
Prohibited Entities List is posted on the OGS website, that to the best of its knowledge and belief, that each 
Bidder/Contractor and any subcontractor or assignee is not identified on the Prohibited Entities List created pursuant 
to SFL § 165-a(3)(b). 

 
Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the OGS Website, any 
Bidder/Contractor seeking to renew or extend a Contract or assume the responsibility of a Contract awarded in 
response to this solicitation must certify at the time the Contract is renewed, extended or assigned that it is not 
included on the Prohibited Entities List. 

 
During the term of the Contract, should the School District receive information that a Bidder/Contractor is in violation 
of the above-referenced certification, the School District will offer the person or entity an opportunity to respond. If 
the person or entity fails to demonstrate that he/she/it has ceased engagement in the investment which is in violation 
of the Act within 90 days after the determination of such violation, then the School District shall take such action as 
may be appropriate including, but not limited to, imposing sanctions, seeking compliance, recovering damages or 
declaring the Bidder/Contractor in default.  The School District reserves the right to reject any bid or request for 
assignment for a Bidder/Contractor that appears on the Prohibited Entities List prior to the award of a contract and 
to pursue a responsibility review with respect to any Bidder/Contractor that is awarded a contract and subsequently 
appears on the Prohibited Entities List. 

 
 

I,  , being duly sworn, deposes and says that he/she is the 

   of the  Corporation and that 

neither the Bidder/ Contractor nor any proposed subcontractor is identified on the Prohibited Entities List. 

 
 

 

SIGNED 

SWORN to before me this 

 
 

   day of     

 

20   

 

Notary Public:     

 
 

EITHER THIS FORM OR THE “DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF 
COMPLIANCE WITH THE IRAN DIVESTMENT ACT” FORM ON THE FOLLOWING PAGE MUST BE 

COMPLETED AND SUBMITTED WITH THE BID 
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DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 
WITH THE IRAN DIVESTMENT ACT 

 

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?     

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?     

 

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?     

 

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 

SWORN to before me this 

 

   day of     , 20   

Notary Public:     
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BID DESCRIPTION 
 
CONTRACT NO. 3 – PLUMBING CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, as specified herein, and as required for the complete and proper execution of the 
Work. 

 
This outline is a general indication of the requirements of this Contract and is not intended to be all inclusive.  The 
complete Contract Documents in their entirety, to include any and all addenda, form the basis of the responsibility 
of this Contract.   
 
Each contractor is advised that the specification sections in Division 01 - General Requirements apply distinctly 
to each Prime Contractor and the balance of the technical specifications apply to each Contractor (as appropriate) 
for the accomplishment of his work. 
 
All work of this contract shall be coordinated with other Prime Contractors involved in the project.  All work shall 
additionally be coordinated with all other activities, construction, or others at each site throughout the progress of 
the work of this project. 
 
The Contractor shall use all means possible and shall be responsible for coordinating the installation of all 
materials of this Contract with work of all other trades involved with this project.  All work shall be done in strict 
accordance with the Contract Documents and in compliance with all applicable Local, State and Federal Codes. 
 
Prior to the Bid Date of this project, the Contractor shall be completely responsible for visiting the project site to 
become completely familiar with the scope of this project. 
 
Each bidder agrees to waive any claim it has or may have against the Owner, the Architect/Engineer, and the 
respective employees, arising out of or in connection with the administration, evaluation or recommendation of 
any bid. 
 
It shall be completely understood that the use of asbestos containing materials in this project is strictly forbidden 
and all materials are provided in accordance with the Federal Asbestos Hazard Emergency Response Act 
(AHERA), and the New York State Asbestos Safety Act (SASA). 
 
In addition to those items in the Base Bid, the Contractor shall further sub-divide his bid proposal as described in 
the following bid items, alternates, and/or unit prices.  The Contractor shall include in the Base Bid all of the work 
of this Contract not specifically described in a Bid Item or Alternative.  The Owner reserves the right to accept any 
and/or all of the Bid Items and/or Alternates or any combination thereof and to waive any informalities or defects 
in the bid proposals either before or after opening. 
 
Bid Items 
 
Allowances - As described in Specification Section 01 2100 – Allowances. 

• Bid Item No. 1 – Field Directive Allowance 
 
 
Alternates – None. 
 
Unit Prices – None 
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The Undersigned     
Contractor 

 
  

Address Zip Code      
 

hereby certifies that he/she has examined and fully comprehends the requirements and intent of the drawings and 
specifications as prepared by BCA Architects & Engineers, for CONTRACT NO. 3 – PLUMBING 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 
Bid Item No. 1 – Field Directive Allowance 
 
 Fifty Thousand  DOLLARS ($50,000.00 ) 
 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1) 
 
   DOLLARS ($ ) 
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Receipt of the following Addenda is hereby acknowledged: 
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
 

 
 
  

        (Name of Bidder) 
 
 
 

Signed    

 

Title   

 

Street   

 

City/State       Zip Code   
 

Telephone      

 

Fax      

 

Cell Phone      

 

Email        

 

Date     , 20__ 
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 NON-COLLUSIVE BIDDING CERTIFICATE 
 
 
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 
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. 
 
 
 (Signed)        

 
              

 Title 
 
 
 
 RESOLUTION - for corporate bidders only 
 
 
RESOLVED that                                                                    be authorized to sign and submit the bid or proposal 

    (individual) 
of this corporation for the following project 
 
                                                                                                                                                                               
 (describe project) 
 
and to include in such bid or proposal the certificate as to non-collusion required by Section 103-d of the General 
Municipal Law as the act and deed of such corporation, and for any inaccuracies or misstatements in such 
certificate this corporate bidder shall be liable under the penalties of perjury. 
 
  
The foregoing is a true and correct copy of the resolution adopted by __________________________________ 
corporation at a meeting of its Board of Directors held on the              day of                                       , 20__. 
 
 
SEAL OF CORPORATION) 
 
              

Secretary 
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Statement Concerning Authority to do Business 
in the State of New York for non-New York State Companies 

 
Please complete all requested information in both sections below. 
A certificate of authority is required of out of state companies if the company has property, employees or agents 
used in conducting its business activities within the state of New York.  Generally, business activities are defined as 
having an office in the state, making sales or promotional calls within the state, delivering products or merchandise 
and/or making service calls within the state. 
 
Companies conducting mail order activities with New York customers are not considered doing business within New 
York State if the company has no property, employees, agents and/or representatives in or, traveling into the 
state. ____________________ is such a mail order company, and as such, is not  
 (Fill in company name) 

required to hold a Certificate of Authority. 
 
Performance under the attached bid will not result in any action that would result in a requirement to obtain a 
Certificate as all commerce will be conducted by mail.  It is the opinion of the legal counsel for this firm: 
 Name         
 Address        (Complete the information) 
 Address        
 Telephone      
that this firm is not required to file an Authority to do Business in New York State as required by Section 1301 of the 
NYS Business Corporate Law. 

================================================================================= 

Complete one of the following two acknowledgements in addition to above information. 
 

Individual Acknowledgment for Sole Proprietors or Partnerships 
 
      
Signature 
 
State of                                                            
County of                               ss.    

On this _____ day of _____________ two thousand and _________________ before me, the subscriber, personally 
appeared  __________________________ to me personally known and known to me to be the same person 
described in and who executed the within Instrument, and he/she acknowledged  to me that he/she executed the 
same. 

              
        Notary Public 
 

Corporate Acknowledgment for corporations or LLC’s 
 

      
Signature 

 
State of 
County of                                 ss. 

On this _____ day of _____________ two thousand and ___________ before me personally known, who, being by 
me duly sworn did depose and say that he/she resides in ____________________ that he/she is the 
_____________________ of ________________________ the corporation described in, and which executed, the 
above Instrument; that he/she knows the seal of said corporation; that the seal affixed to said Instrument is such 
corporate seal; that it was so affixed by order of the Board of Directors of said corporation; and that he/she signed 
his/her name thereto by like order. 

              
        Notary Public 
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FEDERAL LAW CERTIFICATION 
 
 

I, ________________________________ [insert name], the _____________________________ [insert title] of 

___________________________________________ [name of company], ______________ [Nine Digit DUNS 

Number] hereby swear or affirm that the following is true: 

 

 
1. The company, its principles or entities related to the company named above, is not now, nor 

ever has been, debarred from contracting with the United States Government or any State 
government. 

 
2. The company is not now under investigation by any agency of the Federal Government or the 

government of any State for any actions by the company, its principles or any related entity, 
for any alleged malfeasance or misfeasance of any kind or nature which could lead to a 
debarment from governmental contracting or criminal prosecution, as well as render any 
contracts signed in reliance on this certification voidable by the party relying on this 
certification. This includes any violations related to the Davis-Bacon Act, the federal prevailing 
wage statute, the Copeland Act and the Contract Hours and Safety Standards Act which 
covers hours of work and safety standards in federal public contracting. 

 
3. I have full legal authority under my company’s organizational documents or bylaws to make 

this certification on the company’s behalf. 

 
4. I understand that submission of a false statement on this document will subject me to 

criminal prosecution. 
 
 

      

(Date) 
 
 
 
    

(Signature) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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STATEMENT OF SURETY'S INTENT 

 

To:   

(Owner) 

 

We have reviewed the Bid of   

    (Contractor) 

of    

             (Address) 

 

for   

      

           (Project) 

 

Bids for which will be received on   

  (Bid Opening Date) 

and wish to advise that should this Bid of the Contractor be accepted, and the Contract awarded to him, it 

is our present intention to become surety on the performance bond and labor and material bond required 

by the Contract. 

 

Any arrangement for the bonds required by the Contract is a matter between the Contractor and ourselves 

and we assume no liability to you or third parties if, for any reason, we do not execute the requisite bonds. 

 

We are duly authorized to do business in the State of New York. 

 

Attest: 

 

  

 

  

(Surety's Authorized Signature) 

 

Attach Power of Attorney 
 

(Corporate Seal, if any.   
If no seal, write "No Seal"  
across this place and sign.) 

 

 
 
 
 
 
 
 

THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT 
 

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New York, a new provision 
has been added to State Finance Law (SFL) § 165-a and New York General Municipal Law § 103-g, both effective 
Aprils 12, 2012. Under the Act, the Commissioner of the Office of General Services (OGS) will be developing a list 
of “persons” who are engaged in “investment activities in Iran” (both are defined terms in the law) (the “Prohibited 
Entities List"). Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days after the 
Act’s effective date at which time it will be posted on the OGS website. 

 

By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract awarded 
hereunder, each Bidder/Contractor, any person signing on behalf of any Bidder/Contractor and any assignee or 
subcontractor and, in the case of a joint bid, each party thereto, certifies, under penalty of  perjury, that once the 
Prohibited Entities List is posted on the OGS website, that to the best of its knowledge and belief, that each 
Bidder/Contractor and any subcontractor or assignee is not identified on the Prohibited Entities List created pursuant 
to SFL § 165-a(3)(b). 

 
Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the OGS Website, any 
Bidder/Contractor seeking to renew or extend a Contract or assume the responsibility of a Contract awarded in 
response to this solicitation must certify at the time the Contract is renewed, extended or assigned that it is not 
included on the Prohibited Entities List. 

 
During the term of the Contract, should the School District receive information that a Bidder/Contractor is in violation 
of the above-referenced certification, the School District will offer the person or entity an opportunity to respond. If 
the person or entity fails to demonstrate that he/she/it has ceased engagement in the investment which is in violation 
of the Act within 90 days after the determination of such violation, then the School District shall take such action as 
may be appropriate including, but not limited to, imposing sanctions, seeking compliance, recovering damages or 
declaring the Bidder/Contractor in default.  The School District reserves the right to reject any bid or request for 
assignment for a Bidder/Contractor that appears on the Prohibited Entities List prior to the award of a contract and 
to pursue a responsibility review with respect to any Bidder/Contractor that is awarded a contract and subsequently 
appears on the Prohibited Entities List. 

 
 

I,  , being duly sworn, deposes and says that he/she is the 

   of the  Corporation and that 

neither the Bidder/ Contractor nor any proposed subcontractor is identified on the Prohibited Entities List. 

 
 

 

SIGNED 

SWORN to before me this 

 
 

   day of     

 

20   

 

Notary Public:     

 
 

EITHER THIS FORM OR THE “DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF 
COMPLIANCE WITH THE IRAN DIVESTMENT ACT” FORM ON THE FOLLOWING PAGE MUST BE 

COMPLETED AND SUBMITTED WITH THE BID 
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DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 
WITH THE IRAN DIVESTMENT ACT 

 

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?     

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?     

 

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?     

 

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 

SWORN to before me this 

 

   day of     , 20   

Notary Public:     
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Additions & Alterations to Fort Montgomery Elementary School 
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BID DESCRIPTION 
 
CONTRACT NO. 4 – ELECTRICAL CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, as specified herein, and as required for the complete and proper execution of the 
Work. 

 
This outline is a general indication of the requirements of this Contract and is not intended to be all inclusive.  The 
complete Contract Documents in their entirety, to include any and all addenda, form the basis of the responsibility 
of this Contract.   
 
Each contractor is advised that the specification sections in Division 01 - General Requirements apply distinctly 
to each Prime Contractor and the balance of the technical specifications apply to each Contractor (as appropriate) 
for the accomplishment of his work. 
 
All work of this contract shall be coordinated with other Prime Contractors involved in the project.  All work shall 
additionally be coordinated with all other activities, construction, or others at each site throughout the progress of 
the work of this project. 
 
The Contractor shall use all means possible and shall be responsible for coordinating the installation of all 
materials of this Contract with work of all other trades involved with this project.  All work shall be done in strict 
accordance with the Contract Documents and in compliance with all applicable Local, State and Federal Codes. 
 
Prior to the Bid Date of this project, the Contractor shall be completely responsible for visiting the project site to 
become completely familiar with the scope of this project. 
 
Each bidder agrees to waive any claim it has or may have against the Owner, the Architect/Engineer, and the 
respective employees, arising out of or in connection with the administration, evaluation or recommendation of 
any bid. 
 
It shall be completely understood that the use of asbestos containing materials in this project is strictly forbidden 
and all materials are provided in accordance with the Federal Asbestos Hazard Emergency Response Act 
(AHERA), and the New York State Asbestos Safety Act (SASA). 
 
In addition to those items in the Base Bid, the Contractor shall further sub-divide his bid proposal as described in 
the following bid items, alternates, and/or unit prices.  The Contractor shall include in the Base Bid all of the work 
of this Contract not specifically described in a Bid Item or Alternative.  The Owner reserves the right to accept any 
and/or all of the Bid Items and/or Alternates or any combination thereof and to waive any informalities or defects 
in the bid proposals either before or after opening. 
 
Bid Items 
 
Allowances - As described in Specification Section 01 2100 – Allowances. 

• Bid Item No. 1 – Field Directive Allowance 
 
Alternates - None 
 
Unit Prices - None  
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The Undersigned     
Contractor 

 
  

Address Zip Code      
 

hereby certifies that he/she has examined and fully comprehends the requirements and intent of the drawings and 
specifications as prepared by BCA Architects & Engineers, for CONTRACT NO. 4 – ELECTRICAL 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 
Bid Item No. 1 – Field Directive Allowance 
 
 One Hundred Thousand  DOLLARS ($100,000.00 ) 
 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1) 
 
   DOLLARS ($ ) 
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Receipt of the following Addenda is hereby acknowledged: 
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                           No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
No.               dated                                            No.               dated                                  

  
 
 

 
 
  

        (Name of Bidder) 
 
 
 

Signed    

 

Title   

 

Street   

 

City/State       Zip Code   
 

Telephone      

 

Fax      

 

Cell Phone      

 

Email        

 

Date     , 20__ 
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 NON-COLLUSIVE BIDDING CERTIFICATE 
 
 
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 
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. 
 
 
 (Signed)        

 
              

 Title 
 
 
 
 RESOLUTION - for corporate bidders only 
 
 
RESOLVED that                                                                    be authorized to sign and submit the bid or proposal 

    (individual) 
of this corporation for the following project 
 
                                                                                                                                                                               
 (describe project) 
 
and to include in such bid or proposal the certificate as to non-collusion required by Section 103-d of the General 
Municipal Law as the act and deed of such corporation, and for any inaccuracies or misstatements in such 
certificate this corporate bidder shall be liable under the penalties of perjury. 
 
  
The foregoing is a true and correct copy of the resolution adopted by __________________________________ 
corporation at a meeting of its Board of Directors held on the              day of                                       , 20__. 
 
 
SEAL OF CORPORATION) 
 
              

Secretary 
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Statement Concerning Authority to do Business 
in the State of New York for non-New York State Companies 

 
Please complete all requested information in both sections below. 
A certificate of authority is required of out of state companies if the company has property, employees or agents 
used in conducting its business activities within the state of New York.  Generally, business activities are defined as 
having an office in the state, making sales or promotional calls within the state, delivering products or merchandise 
and/or making service calls within the state. 
 
Companies conducting mail order activities with New York customers are not considered doing business within New 
York State if the company has no property, employees, agents and/or representatives in or, traveling into the 
state. ____________________ is such a mail order company, and as such, is not  
 (Fill in company name) 

required to hold a Certificate of Authority. 
 
Performance under the attached bid will not result in any action that would result in a requirement to obtain a 
Certificate as all commerce will be conducted by mail.  It is the opinion of the legal counsel for this firm: 
 Name         
 Address        (Complete the information) 
 Address        
 Telephone      
that this firm is not required to file an Authority to do Business in New York State as required by Section 1301 of the 
NYS Business Corporate Law. 

================================================================================= 

Complete one of the following two acknowledgements in addition to above information. 
 

Individual Acknowledgment for Sole Proprietors or Partnerships 
 
      
Signature 
 
State of                                                            
County of                               ss.    

On this _____ day of _____________ two thousand and _________________ before me, the subscriber, personally 
appeared  __________________________ to me personally known and known to me to be the same person 
described in and who executed the within Instrument, and he/she acknowledged  to me that he/she executed the 
same. 

              
        Notary Public 
 

Corporate Acknowledgment for corporations or LLC’s 
 

      
Signature 

 
State of 
County of                                 ss. 

On this _____ day of _____________ two thousand and ___________ before me personally known, who, being by 
me duly sworn did depose and say that he/she resides in ____________________ that he/she is the 
_____________________ of ________________________ the corporation described in, and which executed, the 
above Instrument; that he/she knows the seal of said corporation; that the seal affixed to said Instrument is such 
corporate seal; that it was so affixed by order of the Board of Directors of said corporation; and that he/she signed 
his/her name thereto by like order. 

              
        Notary Public 
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FEDERAL LAW CERTIFICATION 
 
 

I, ________________________________ [insert name], the _____________________________ [insert title] of 

___________________________________________ [name of company], ______________ [Nine Digit DUNS 

Number] hereby swear or affirm that the following is true: 

 

 
1. The company, its principles or entities related to the company named above, is not now, nor 

ever has been, debarred from contracting with the United States Government or any State 
government. 

 
2. The company is not now under investigation by any agency of the Federal Government or the 

government of any State for any actions by the company, its principles or any related entity, 
for any alleged malfeasance or misfeasance of any kind or nature which could lead to a 
debarment from governmental contracting or criminal prosecution, as well as render any 
contracts signed in reliance on this certification voidable by the party relying on this 
certification. This includes any violations related to the Davis-Bacon Act, the federal prevailing 
wage statute, the Copeland Act and the Contract Hours and Safety Standards Act which 
covers hours of work and safety standards in federal public contracting. 

 
3. I have full legal authority under my company’s organizational documents or bylaws to make 

this certification on the company’s behalf. 

 
4. I understand that submission of a false statement on this document will subject me to 

criminal prosecution. 
 
 

      

(Date) 
 
 
 
    

(Signature) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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STATEMENT OF SURETY'S INTENT 

 

To:   

(Owner) 

 

We have reviewed the Bid of   

    (Contractor) 

of    

             (Address) 

 

for   

      

           (Project) 

 

Bids for which will be received on   

  (Bid Opening Date) 

and wish to advise that should this Bid of the Contractor be accepted, and the Contract awarded to him, it 

is our present intention to become surety on the performance bond and labor and material bond required 

by the Contract. 

 

Any arrangement for the bonds required by the Contract is a matter between the Contractor and ourselves 

and we assume no liability to you or third parties if, for any reason, we do not execute the requisite bonds. 

 

We are duly authorized to do business in the State of New York. 

 

Attest: 

 

  

 

  

(Surety's Authorized Signature) 

 

Attach Power of Attorney 
 

(Corporate Seal, if any.   
If no seal, write "No Seal"  
across this place and sign.) 

 

 
 
 
 
 
 
 

THIS FORM MUST BE COMPLETED AND SUBMITTED WITH THE BID 
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CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT 
 

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New York, a new provision 
has been added to State Finance Law (SFL) § 165-a and New York General Municipal Law § 103-g, both effective 
Aprils 12, 2012. Under the Act, the Commissioner of the Office of General Services (OGS) will be developing a list 
of “persons” who are engaged in “investment activities in Iran” (both are defined terms in the law) (the “Prohibited 
Entities List"). Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days after the 
Act’s effective date at which time it will be posted on the OGS website. 

 

By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract awarded 
hereunder, each Bidder/Contractor, any person signing on behalf of any Bidder/Contractor and any assignee or 
subcontractor and, in the case of a joint bid, each party thereto, certifies, under penalty of  perjury, that once the 
Prohibited Entities List is posted on the OGS website, that to the best of its knowledge and belief, that each 
Bidder/Contractor and any subcontractor or assignee is not identified on the Prohibited Entities List created pursuant 
to SFL § 165-a(3)(b). 

 
Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the OGS Website, any 
Bidder/Contractor seeking to renew or extend a Contract or assume the responsibility of a Contract awarded in 
response to this solicitation must certify at the time the Contract is renewed, extended or assigned that it is not 
included on the Prohibited Entities List. 

 
During the term of the Contract, should the School District receive information that a Bidder/Contractor is in violation 
of the above-referenced certification, the School District will offer the person or entity an opportunity to respond. If 
the person or entity fails to demonstrate that he/she/it has ceased engagement in the investment which is in violation 
of the Act within 90 days after the determination of such violation, then the School District shall take such action as 
may be appropriate including, but not limited to, imposing sanctions, seeking compliance, recovering damages or 
declaring the Bidder/Contractor in default.  The School District reserves the right to reject any bid or request for 
assignment for a Bidder/Contractor that appears on the Prohibited Entities List prior to the award of a contract and 
to pursue a responsibility review with respect to any Bidder/Contractor that is awarded a contract and subsequently 
appears on the Prohibited Entities List. 

 
 

I,  , being duly sworn, deposes and says that he/she is the 

   of the  Corporation and that 

neither the Bidder/ Contractor nor any proposed subcontractor is identified on the Prohibited Entities List. 

 
 

 

SIGNED 

SWORN to before me this 

 
 

   day of     

 

20   

 

Notary Public:     

 
 

EITHER THIS FORM OR THE “DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF 
COMPLIANCE WITH THE IRAN DIVESTMENT ACT” FORM ON THE FOLLOWING PAGE MUST BE 

COMPLETED AND SUBMITTED WITH THE BID 
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DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 
WITH THE IRAN DIVESTMENT ACT 

 

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?     

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?     

 

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?     

 

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 

SWORN to before me this 

 

   day of     , 20   

Notary Public:     
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ADDITIONS AND DELETIONS: The 

author of this document has 

added information needed for 

its completion. The author 

may also have revised the 

text of the original AIA 

standard form. An Additions 

and Deletions Report that 

notes added information as 

well as revisions to the 

standard form text is 

available from the author and 

should be reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion or 

modification. 

This document is intended to 

be used in conjunction with 

AIA Documents A232™–2019, 

General Conditions of the 

Contract for Construction, 

Construction Manager as 

Adviser Edition; B132™–2019, 

Standard Form of Agreement 

Between Owner and Architect, 

Construction Manager as 

Adviser Edition; and C132™–

2019, Standard Form of 

Agreement Between Owner and 

Construction Manager as 

Adviser. AIA Document A232™–

2019 is adopted in this 

document by reference. Do not 

use with other general 

conditions unless this 

document is modified. 

ELECTRONIC COPYING of any 

portion of this AIA®  Document to 

another electronic file is 

prohibited and constitutes a 

violation of copyright laws as 

set forth in the footer of this 

document. 

AGREEMENT made as of the «  » day of «  » in the year «  » 

(In words, indicate day, month, and year.) 

 

BETWEEN the Owner: 

(Name, legal status, address, and other information) 

 

«Highland Falls-Fort Montgomery Central School District»«» 

«21 Morgan Road 

Fort Montgomery, New York 10922» 

«Telephone Number: (845) 446-9575» 

«» 

 

and the Contractor: 

(Name, legal status, address, and other information) 

 

«  »«  » 

«  » 

«  » 

«  » 

 

for the following Project: 

(Name, location, and detailed description) 

 

«Additions & Alterations to FMES 

» 

«Highland Falls-Fort Montgomery Central School District  

21 Morgan Road 

Fort Montgomery, New York 10922» 

« 

Contract No. X – [INSERT CONTRACT NAME] 

 

SED Number: 44-09-01-04-0-005-008 

 

BCA Project Number: 2022-138» 

 

The Construction Manager: 

(Name, legal status, address, and other information) 

 

«Triton Construction»«» 

«1279 Route 300, 1st Floor 

Newburgh, New York 12250» 

«Telephone Number: (212) 388-5700» 

«» 

 

The Architect: 

(Name, legal status, address, and other information) 

 

«Bernier, Carr & Associates Engineers, Architects, and Land Surveyors, P.C.»«» 

«798 Cascadilla Street 

Suite C 
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Ithaca, New York 14850» 

«Telephone Number: (607) 319-4053» 

«» 

 

The Owner and Contractor agree as follows. 
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TABLE OF ARTICLES 
 
1 THE CONTRACT DOCUMENTS 
 
2 THE WORK OF THIS CONTRACT 
 
3 DATE OF COMMENCEMENT AND DATES OF SUBSTANTIAL COMPLETION 
 
4 CONTRACT SUM 
 
5 PAYMENTS 
 
6 DISPUTE RESOLUTION 
 
7 TERMINATION OR SUSPENSION 
 
8 MISCELLANEOUS PROVISIONS 
 
9 ENUMERATION OF CONTRACT DOCUMENTS 
 
EXHIBIT A   INDEX OF DRAWINGS 
EXHIBIT B   BONDS AND INSURANCES 
EXHIBIT C   CONTRACTORS FORM OF PROPOSAL 
 

ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other 

Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed in 

this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract, and are as 

fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the entire and 

integrated agreement between the parties hereto and supersedes prior negotiations, representations, or agreements, either 

written or oral. An enumeration of the Contract Documents, other than Modifications, appears in Article 9. 

 

ARTICLE 2   THE WORK OF THIS CONTRACT 
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in the 

Contract Documents to be the responsibility of others. 

 

ARTICLE 3   DATE OF COMMENCEMENT AND DATES OF SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be: 

(Check one of the following boxes.) 

 

[ « X » ] The date of this Agreement. 

 

[ «  » ] A date set forth in a notice to proceed issued by the Owner. 

 

[ «  » ] Established as follows: 

(Insert a date or a means to determine the date of commencement of the Work.) 

 

«  » 

 

If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this 

Agreement. 

 

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work. 

 

§ 3.3 Substantial Completion of the Project or Portions Thereof 
§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the date of Substantial 

Completion of the Work of all of the Contractors for the Project will be: 
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(Insert the date of Substantial Completion of the Work of all Contractors for the Project.) 

 

«  » 

 

§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work of all 

of the Contractors for the Project are to be completed prior to Substantial Completion of the entire Work of all of the 

Contractors for the Project, the Contractors shall achieve Substantial Completion of such portions by the following dates: 

 

Portion of Work Substantial Completion Date 
    

 

§ 3.4 When the Work of this Contract, or any Portion Thereof, is Substantially Complete 
§ 3.4.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall 

substantially complete the entire Work of this Contract: 

(Check one of the following boxes and complete the necessary information.) 

 

[ «  » ] Not later than «  » ( «  » ) calendar days from the date of commencement of the Work. 

 

[ « X » ] By the following date: « See Spec Section 00 3113 Milestone Construction Schedule » 

 

§ 3.4.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work of this 

Contract are to be substantially complete prior to when the entire Work of this Contract shall be substantially complete, 

the Contractor shall substantially complete such portions by the following dates: 

 

Portion of Work Date to be substantially complete 
    

 

§ 3.4.3 If the Contractor fails to substantially complete the Work of this Contract, or portions thereof, as provided in this 

Section 3.4, liquidated damages, if any, shall be assessed as set forth in Section 4.5. 

 

ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 

Contract. The Contract Sum shall be one of the following:  

(Check the appropriate box.) 

 

[ « X » ] Stipulated Sum, in accordance with Section 4.2 below 

 

[ «  » ] Cost of the Work plus the Contractor’s Fee, in accordance with Section 4.3 below 

 

[ «  » ] Cost of the Work plus the Contractor’s Fee with a Guaranteed Maximum Price, in accordance with 

Section 4.4 below 

 

(Based on the selection above, complete Section 4.2, 4.3 or 4.4 below.) 

 

§ 4.2 Stipulated Sum 
§ 4.2.1 The Contract Sum shall be «  » ($ «  » ), subject to additions and deductions as provided in the Contract 

Documents. 

 

§ 4.2.2 Alternates 
§ 4.2.2.1 Alternates, if any, included in the Contract Sum: 

 

Item Price 
    

 

§ 4.2.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 

execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement. 

(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.) 
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Item Price Conditions for Acceptance 

     

 

§ 4.2.3 Allowances, if any, included in the Contract Sum: 

(Identify each allowance.) 

 

Item Price 
    

 

§ 4.2.4 Unit prices, if any: 

(Identify the item and state the unit price, and quantity limitations, if any, to which the unit price will be applicable.) 

 

Item Units and Limitations Price per Unit ($0.00) 

     

 
§ 4.3 Cost of the Work Plus Contractor’s Fee without a Guaranteed Maximum Price 
§ 4.3.1 The Cost of the Work is as defined in Exhibit B, Determination of the Cost of the Work. 

 

§ 4.3.2 The Contractor’s Fee: 

(State a lump sum, percentage of Cost of the Work or other provision for determining the Contractor’s Fee.) 

 

«  » 

 

§ 4.3.3 The method of adjustment of the Contractor’s Fee for changes in the Work: 

 

«  » 

 

§ 4.3.4 Limitations, if any, on a Subcontractor’s overhead and profit for increases in the cost of its portion of the Work: 

 

«  » 

 

§ 4.3.5 Rental rates for Contractor-owned equipment shall not exceed «  » percent ( «  » %) of the standard rental rate paid 

at the place of the Project.  

 

§ 4.3.6 Unit prices, if any: 

(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.) 

 

Item Units and Limitations Price per Unit ($0.00) 
     

 

§ 4.3.7 The Contractor shall prepare and submit to the Construction Manager, within 14 days of executing this 

Agreement, a written Control Estimate for the Owner’s review and approval. The Control Estimate shall include the items 

in Section B.1 of Exhibit B, Determination of the Cost of the Work. 

 

§ 4.4 Cost of the Work Plus Contractor’s Fee with a Guaranteed Maximum Price 
§ 4.4.1 The Cost of the Work is as defined in Exhibit B, Determination of the Cost of the Work. 

 

§ 4.4.2 The Contractor’s Fee: 

(State a lump sum, percentage of Cost of the Work or other provision for determining the Contractor’s Fee.) 

 

«  » 

 

§ 4.4.3 The method of adjustment of the Contractor’s Fee for changes in the Work: 

 

«  » 
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§ 4.4.4 Limitations, if any, on a Subcontractor’s overhead and profit for increases in the cost of its portion of the Work: 

 

«  » 

 

§ 4.4.5 Rental rates for Contractor-owned equipment shall not exceed «  » percent ( «  » %) of the standard rental rate paid 

at the place of the Project. 

 

§ 4.4.6 Unit Prices, if any:  

(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.) 

 

Item Units and Limitations Price per Unit ($0.00) 
     

 

§ 4.4.7 Guaranteed Maximum Price 
§ 4.4.7.1 The Contract Sum is guaranteed by the Contractor not to exceed «  » ($ «  » ), subject to additions and deductions 

by Change Order as provided in the Contract Documents. This maximum sum is referred to in the Contract Documents as 

the Guaranteed Maximum Price. Costs which would cause the Guaranteed Maximum Price to be exceeded shall be paid 

by the Contractor without reimbursement by the Owner.  

 

§ 4.4.7.2 Alternates 
§ 4.4.7.2.1 Alternates, if any, included in the Guaranteed Maximum Price: 

 

Item Price 
    

 

§ 4.4.7.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 

execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement. 

(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.) 

 

Item Price Conditions for Acceptance 

     

 
§ 4.4.7.3 Allowances, if any, included in the Guaranteed Maximum Price: 

(Identify each allowance.) 

 

Item Price 
    

 

§ 4.4.7.4 Assumptions, if any, upon which the Guaranteed Maximum Price is based: 

(Identify each assumption.) 

 

«  » 

 

§ 4.4.8 To the extent that the Contract Documents are anticipated to require further development, the Guaranteed 

Maximum Price includes the costs attributable to such further development consistent with the Contract Documents and 

reasonably inferable therefrom. Such further development does not include changes in scope, systems, kinds and quality 

of materials, finishes, or equipment, all of which, if required, shall be incorporated by Change Order. 

 

§ 4.4.9 The Owner shall authorize preparation of revisions to the Contract Documents that incorporate the agreed-upon 

assumptions contained in Section 4.4.7.4. The Owner shall promptly furnish such revised Contract Documents to the 

Contractor. The Contractor shall notify the Owner and Architect of any inconsistencies between the agreed-upon 

assumptions contained in Section 4.4.7.4 and the revised Contract Documents. 

 

§ 4.5 Liquidated damages, if any: 

(Insert terms and conditions for liquidated damages, if any, to be assessed in accordance with Section 3.4.) 

 

« Per the contract documents. » 
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§ 4.6 Other: 

(Insert provisions for bonus, cost savings or other incentives, if any, that might result in a change to the Contract Sum.) 

 

« N/A » 

 

ARTICLE 5   PAYMENTS 
§ 5.1 Progress Payments 
§ 5.1.1 Based upon Applications for Payment submitted to the Construction Manager by the Contractor, and Certificates for 

Payment issued by the Construction Manager and Architect, the Owner shall make progress payments on account of the 

Contract Sum, to the Contractor, as provided below and elsewhere in the Contract Documents. 

 

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of the 

month, or as follows: 

 

«  » 

 

§ 5.1.3 Provided that an Application for Payment is received by the Construction Manager not later than the « 20th » day 

of a month, the Owner shall make payment of the amount certified to the Contractor not later than « thirty (30) » days after 

receiving the Application for Payment. If an Application for Payment is received by the Construction Manager after the 

application date fixed above, payment of the amount certified shall be made by the Owner not later than « thirty » ( « 30 » 

) days after the Construction Manager receives the Application for Payment. 

(Federal, state or local laws may require payment within a certain period of time.) 

 

§ 5.1.4 Progress Payments Where the Contract Sum is Based on a Stipulated Sum 
§ 5.1.4.1 Each Application for Payment shall be based on the most recent schedule of values submitted by the Contractor 

in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract Sum among the 

various portions of the Work. The schedule of values shall be prepared in such form, and supported by such data to 

substantiate its accuracy, as the Construction Manager and Architect may require. This schedule of values shall be used as 

a basis for reviewing the Contractor’s Applications for Payment. 

 

§ 5.1.4.2 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end of 

the period covered by the Application for Payment. 

 

§ 5.1.4.3 In accordance with AIA Document A232™–2019, General Conditions of the Contract for Construction, 

Construction Manager as Adviser Edition, and subject to other provisions of the Contract Documents, the amount of each 

progress payment shall be computed as follows: 

 

§ 5.1.4.3.1 The amount of each progress payment shall first include: 

.1 That portion of the Contract Sum properly allocable to completed Work; 

.2 That portion of the Contract Sum properly allocable to materials and equipment delivered and suitably 

stored at the site for subsequent incorporation in the completed construction, or, if approved in advance by 

the Owner, suitably stored off the site at a location agreed upon in writing; and 

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s 

professional judgment, to be reasonably justified. 

 

§ 5.1.4.3.2 The amount of each progress payment shall then be reduced by: 

.1 The aggregate of any amounts previously paid by the Owner; 

.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously withheld 

a Certificate for Payment as provided in Article 9 of AIA Document A232–2019; 

.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, unless 

the Work has been performed by others the Contractor intends to pay; 

.4 For Work performed or defects discovered since the last payment application, any amount for which the 

Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as provided in 

Article 9 of AIA Document A232–2019; and 

.5 Retainage withheld pursuant to Section 5.1.7. 
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§ 5.1.7 Retainage 
§ 5.1.7.1 For each progress payment made prior to when the Work of this Contract is substantially complete, the Owner 

may withhold the following amount, as retainage, from the payment otherwise due: 

(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of retainage 

may be limited by governing law.) 

 

« Five Percent (5%) » 

 

§ 5.1.7.1.1 The following items are not subject to retainage: 

(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.) 

 

«  » 

 

§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows: 

(If the retainage established in Section 5.1.7.1 is to be modified prior to when the entire Work of this Contract is 

substantially complete, including modifications for completion of portions of the Work as provided in Section 3.4.2, insert 

provisions for such modifications.) 

 

«  » 

 

§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, when the Work of this Contract is substantially complete, the 

Contractor may submit an Application for Payment that includes the retainage withheld from prior Applications for 

Payment pursuant to this Section 5.1.7. The Application for Payment submitted when the Work of this Contract is 

substantially complete shall not include retainage as follows: 

(Insert any other conditions for release of retainage when the Work of this Contract is substantially complete, or upon 

Substantial Completion of the Work of all Contractors on the Project or portions thereof.) 

 

«  » 

 

§ 5.2 Final Payment 
§ 5.2.1 Final Payment Where the Contract Sum is Based on a Stipulated Sum 
§ 5.2.1.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 

Contractor when  

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct Work 

as provided in Article 12 of AIA Document A232–2019, and to satisfy other requirements, if any, which 

extend beyond final payment; and 

.2 a final Certificate for Payment or Project Certificate for Payment has been issued by the Architect. 

 

§ 5.2.1.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the final 

Certificate for Payment or Project Certificate for Payment, or as follows: 

 

«  » 

 

§ 5.2.2 Final Payment Where the Contract Sum is Based on the Cost of the Work with or without a Guaranteed 
Maximum Price 
§ 5.2.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 

Contractor when 

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct Work 

as provided in Article 12 of AIA Document A232–2019, and to satisfy other requirements, if any, which 

extend beyond final payment; 

.2 the Contractor has submitted a final accounting for the Cost of the Work, pursuant to Exhibit B, 

Determination of the Cost of the Work and a final Application for Payment; and 

.3 a final Certificate for Payment or Project Certificate for Payment has been issued by the Architect in 

accordance with Exhibit B, Determination of the Cost of the Work. 

 

§ 5.2.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the final 

Certificate for Payment or Project Certificate for Payment, or as follows: 
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«  » 

 

§ 5.3 Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated below, 

or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is located. 

(Insert rate of interest agreed upon, if any.) 

 

«  » % «  » 

 

ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 Initial Decision Maker 
The Architect will serve as Initial Decision Maker pursuant to Article 15 of AIA Document A232–2019, unless the parties 

appoint below another individual, not a party to this Agreement, to serve as Initial Decision Maker. 

(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, if 

other than the Architect.) 

 

«  » 

«  » 

«  » 

«  » 

 

§ 6.2 Binding Dispute Resolution 
For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A232–2019, the method 

of binding dispute resolution shall be as follows: 

(Check the appropriate box.) 

 

[ «  » ] Arbitration pursuant to Article 15 of AIA Document A232–2019. 

 

[ « X » ] Litigation in a court of competent jurisdiction. 

 

[ «  » ] Other: (Specify) 

 

«  » 

 

If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in writing 

to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court of competent 

jurisdiction. 

 

ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 Where the Contract Sum is a Stipulated Sum 
§ 7.1.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of 

AIA Document A232–2019. 

 

§ 7.1.1.1 If the Contract is terminated for the Owner’s convenience in accordance with Article 14 of AIA Document 

A232–2019, then the Owner shall pay the Contractor a termination fee as follows: 

(Insert the amount of, or method for determining, the fee, if any, payable to the Contractor following a termination for the 

Owner’s convenience.) 

 

«  » 

 

§ 7.1.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A232–2019. 

 

§ 7.2 Where the Contract Sum is Based on the Cost of the Work with or without a Guaranteed Maximum Price 
§ 7.2.1 Termination 
§ 7.2.1.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 

A232–2019. 
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§ 7.2.1.2 Termination by the Owner for Cause 
§ 7.2.1.2.1 If the Owner terminates the Contract for cause as provided in Article 14 of AIA Document A232–2019, the 

Owner shall then only pay the Contractor an amount as follows: 

.1 Take the Cost of the Work incurred by the Contractor to the date of termination; 

.2 Add the Contractor’s Fee, computed upon the Cost of the Work to the date of termination at the rate stated 

in Section 4.3.2 or 4.4.2, as applicable, or, if the Contractor’s Fee is stated as a fixed sum in that Section, an 

amount that bears the same ratio to that fixed-sum Fee as the Cost of the Work at the time of termination 

bears to a reasonable estimate of the probable Cost of the Work upon its completion; 

.3 Subtract the aggregate of previous payments made by the Owner; and 

.4 Subtract the costs and damages incurred, or to be incurred, by the Owner under Article 14 of AIA 

Document A232–2019. 

 

§ 7.2.1.2.2 When the Contract Sum is based on the Cost of the Work with a Guaranteed Maximum Price, if the Owner 

terminates the Contract for cause as provided in Article 14 of AIA Document A232-2019, the amount, if any, to be paid to 

the Contractor under Article 14 of AIA Document A232-2019 shall not cause the Guaranteed Maximum Price to be 

exceeded, nor shall it exceed the amount calculated in Section 7.2.1.2.1. 
 
§ 7.2.1.2.3 The Owner shall also pay the Contractor fair compensation, either by purchase or rental at the election of the 

Owner, for any equipment owned by the Contractor that the Owner elects to retain and that is not otherwise included in the 

Cost of the Work under Section 7.2.1.2.1.1. To the extent that the Owner elects to take legal assignment of subcontracts 

and purchase orders (including rental agreements), the Contractor shall, as a condition of receiving the payments referred 

to in this Article 7, execute and deliver all such papers and take all such steps, including the legal assignment of such 

subcontracts and other contractual rights of the Contractor, as the Owner may require for the purpose of fully vesting in 

the Owner the rights and benefits of the Contractor under such subcontracts or purchase orders. All Subcontracts, 

purchase orders and rental agreements entered into by the Contractor will contain provisions allowing for assignment to 

the Owner as described above. 

 

§ 7.2.1.3 Termination by the Owner for Convenience 
If the Owner terminates the Contract for convenience in accordance with Article 14 of AIA Document A232–2019, then 

the Owner shall pay the Contractor a termination fee as follows: 

(Insert the amount of or method for determining the fee, if any, payable to the Contractor following a termination for the 

Owner’s convenience.) 

 

«  » 

 

§ 7.3 Suspension 
The Work may be suspended by the Owner as provided in Article 14 of AIA Document A232–2019; in such case, the 

Contract Sum and Contract Time shall be increased as provided in Article 14 of AIA Document A232–2019, except that 

the term “profit” shall be understood to mean the Contractor’s Fee as described in Section 4.3.2 or 4.4.2, as applicable, of 

this Agreement. 

 

ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A232–2019 or another Contract Document, 

the reference refers to that provision as amended or supplemented by other provisions of the Contract Documents. 

 

§ 8.2 The Owner’s representative: 

(Name, address, email address, and other information) 

 

«Christopher Carballo» 

«21 Morgan Road 

Fort Montgomery, New York 10922» 

«Telephone Number: (845) 446-9575» 

«» 

«» 

«Email Address: christopher.carballo@hffmcsd.org» 

 

§ 8.3 The Contractor’s representative: 
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(Name, address, email address, and other information) 

 

«  » 

«  » 

«  » 

«  » 

«  » 

«  » 

 

§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the other 

party. 

 

§ 8.5 Insurance and Bonds 
§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A232™–2019, 

General Conditions of the Contract for Construction, Insurance and Bonds, and elsewhere in the Contract Documents. 

 

§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A232™–2019, General Conditions of the 

Contract for Construction, and elsewhere in the Contract Documents. 

 

§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A232–2019, may be given in accordance with 

AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, if completed, or as otherwise set 

forth below: 

(If other than in accordance with AIA Document E203–2013, insert requirements for delivering notice in electronic 

format such as name, title, and email address of the recipient and whether and how the system will be required to generate 

a read receipt for the transmission.) 

 

«  » 

 

§ 8.7 Relationship of the Parties 
Where the Contract is based on the Cost of the Work plus the Contractor’s Fee, with or without a Guaranteed Maximum 

Price, the Contractor accepts the relationship of trust and confidence established by this Agreement and covenants with 

the Owner to cooperate with the Architect and exercise the Contractor’s skill and judgment in furthering the interests of 

the Owner; to furnish efficient business administration and supervision; to furnish at all times an adequate supply of 

workers and materials; and to perform the Work in an expeditious and economical manner consistent with the Owner’s 

interests. The Owner agrees to furnish and approve, in a timely manner, information required by the Contractor and to 

make payments to the Contractor in accordance with the requirements of the Contract Documents. 

 

§ 8.8 Other provisions: 

 

«  » 

 

ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 This Agreement is comprised of the following documents: 

.1 AIA Document A132™–2019, Standard Form of Agreement Between Owner and Contractor, 

Construction Manager as Adviser Edition 

.2 AIA Document A232™–2019, General Conditions of the Contract for Construction, Construction 

Manager as Adviser Edition 

.3 Drawings: See attached Exhibit A – Index of Drawings and Table of Contents 

.4 Specifications: See attached Exhibit A – Index of Drawings and Table of Contents 

.5 Addenda, if any: 

 

Number Date Pages 
     

 

Portions of Addenda relating to bidding or proposal requirements are not part of the Contract Documents 

unless the bidding or proposal requirements are also enumerated in this Article 9. 
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.6 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 

Document A232–2019 provides that the advertisement or invitation to bid, Instructions to Bidders, sample 

forms, the Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal 

requirements, and other information furnished by the Owner in anticipation of receiving bids or proposals, 

are not part of the Contract Documents unless enumerated in this Agreement. Any such documents should 

be listed here only if intended to be part of the Contract Documents.) 

 

 

«  » 

 

 

This Agreement is entered into as of the day and year first written above. 

 

       

OWNER (Signature)  CONTRACTOR (Signature) 

«Anne Lawless»«, BOE President»  «  »«   » 

(Printed name and title)  (Printed name and title) 
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WOPXPX£OLcabeZ]bce[XOlmnopqrompvhqpkh�kpvmnvhmphknoxoxkv�hmojkphojqnhojkhlmnopqromphmph�k�qpqokhlmnopqrompv�h|jmh
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rmnopqrovh|xojhojkh}|nkphnmohqwuxnxvokpkwh{�hojkhyprjxokrohqnwhlmnvoptroxmnh�qnqzkp�

WOPXPX¦OJd_ÔeZ§\ä[Xhijkhspq|xnzvhqpkhojkhzpq�jxrhqnwh�xrompxq�h�mpoxmnvhm�hojkhlmnopqrohsmrtuknovhvjm|xnzhojkh
wkvxzn�h�mrqoxmnhqnwhwxuknvxmnvhm�hojkh�mp��hzknkpq���hxnr�twxnzh��qnv�hk�k�qoxmnv�hvkroxmnv�hwkoqx�v�hvrjkwt�kv�hqnwh
wxqzpquv�

WOPXPX©OJd_OV¥_]\̀\]Zb\ca[Xhijkh��krx�xrqoxmnvhqpkhojqoh�mpoxmnhm�hojkhlmnopqrohsmrtuknovhrmnvxvoxnzhm�hojkh|pxooknh
pk�txpkuknovh�mphuqokpxq�v�hk�tx�ukno�hv�vokuv�hvoqnwqpwvhqnwh|mp�uqnvjx�h�mphojkh�mp��hqnwh�kp�mpuqnrkhm�hpk�qokwh
vkp�xrkv�

WOPXPXªOKa[befg_ab[Oc̀OV_e«\]_Xh�nvoptuknovhm�h�kp�xrkhqpkhpk�pkvknoqoxmnv�hxnhqn�hukwxtuhm�hk��pkvvxmnhnm|h�nm|nhmph
�qokphwk�k�m�kw�hm�hojkhoqnzx{�khqnwhxnoqnzx{�khrpkqox�kh|mp�h�kp�mpukwh{�hojkhyprjxokrohqnwhojkhyprjxokro�vh
rmnvt�oqnovhtnwkphojkxphpkv�krox�kh�pm�kvvxmnq�hvkp�xrkvhqzpkkuknov�h�nvoptuknovhm�h�kp�xrkhuq�hxnr�twk�h|xojmtoh
�xuxoqoxmn�hvotwxkv�hvtp�k�v�humwk�v�hv�korjkv�hwpq|xnzv�hv�krx�xrqoxmnv�hqnwhmojkphvxux�qphuqokpxq�v�

WOPXPXP¬OKa\b\ZÔ_]\[\caO®Z�_eXhijkh�nxoxq�hskrxvxmnh�q�kphxvhojkh�kpvmnhxwknox�xkwhxnhojkhyzpkkuknohomhpknwkphxnxoxq�h
wkrxvxmnvhmnhl�qxuvhxnhqrrmpwqnrkh|xojh�kroxmnh�����hijkh�nxoxq�hskrxvxmnh�q�kphvjq��hnmohvjm|h�qpoxq�xo�homhojkh
}|nkphmphlmnopqromphqnwhvjq��hnmoh{kh�xq{�kh�mphpkvt�ovhm�hxnokp�pkoqoxmnvhmphwkrxvxmnvhpknwkpkwhxnhzmmwh�qxoj�
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HIJKLIMNOOPQRSTNUIRUVIWUSPUSINXISYPIMNUSORZSI[NZ\]PUŜ
HIJKLKJ_̀ab_cdebde_fg_eab_hfdeijke_lfkmnbdeo_co_ef_cdkpmqb_jpp_cebno_dbkboojir_gfi_eab_sifsbi_btbkmecfd_jdq_kfnspbecfd_
fg_eab_ufiv_wr_eab_hfdeijkefix_̀ab_hfdeijke_lfkmnbdeo_jib_kfnspbnbdejiry_jdq_zaje_co_ib{mcibq_wr_fdb_oajpp_wb_jo_
wcdqcd|_jo_cg_ib{mcibq_wr_jpp}_sbigfinjdkb_wr_eab_hfdeijkefi_oajpp_wb_ib{mcibq_fdpr_ef_eab_btebde_kfdocoebde_zcea_eab_
hfdeijke_lfkmnbdeo_jdq_ibjofdjwpr_cdgbijwpb_gifn_eabn_jo_wbcd|_dbkboojir_ef_sifqmkb_eab_cdqckjebq_ibompeox

HIJKLKJKJ_̀ab_cd~jpcqcer_fg_jdr_sif~cocfd_fg_eab_hfdeijke_lfkmnbdeo_oajpp_dfe_cd~jpcqjeb_eab_hfdeijke_fi_ceo_ibnjcdcd|_
sif~cocfdox_�g_ce_co_qbebincdbq_eaje_jdr_sif~cocfd_fg_eab_hfdeijke_lfkmnbdeo_~cfpjebo_jdr_pjzy_fi_co_feabizcob_cd~jpcq_fi_
mdbdgfikbjwpby_eabd_eaje_sif~cocfd_oajpp_wb_ib~cobq_ef_eab_btebde_dbkboojir_ef_njvb_eaje_sif~cocfd_pb|jp_jdq_
bdgfikbjwpbx_�d_omka_kjob_eab_hfdeijke_lfkmnbdeo_oajpp_wb_kfdoeimbqy_ef_eab_gmppboe_btebde_sbinceebq_wr_pjzy_ef_|c~b_
bggbke_ef_eab_sjiecbo�_cdebdecfdo_jdq_smisfobo_cd_btbkmecd|_eab_hfdeijkex

HIJKLKL_�i|jdc�jecfd_fg_eab_�sbkcgckjecfdo_cdef_qc~cocfdoy_obkecfdo_jdq_jieckpboy_jdq_jiijd|bnbde_fg_lijzcd|o_oajpp_dfe_
kfdeifp_eab_hfdeijkefi_cd_qc~cqcd|_eab_ufiv_jnfd|_�mwkfdeijkefio_fi_cd_boejwpcoacd|_eab_btebde_fg_ufiv_ef_wb_
sbigfinbq_wr_jdr_eijqbx

HIJKLK�_�dpboo_feabizcob_oejebq_cd_eab_hfdeijke_lfkmnbdeoy_zfiqo_eaje_aj~b_zbpp�vdfzd_ebkadckjp_fi_kfdoeimkecfd_
cdqmoeir_nbjdcd|o_jib_mobq_cd_eab_hfdeijke_lfkmnbdeo_cd_jkkfiqjdkb_zcea_omka_ibkf|dc�bq_nbjdcd|ox

HIJK�IMR�TSRQT�RSTNU
b̀ino_kjscejpc�bq_cd_eabob_�bdbijp_hfdqcecfdo_cdkpmqb_eafob_eaje_jib_���_osbkcgckjppr_qbgcdbqy_���_eab_ecepbo_fg_dmnwbibq_
jieckpboy_fi_���_eab_ecepbo_fg_feabi_qfkmnbdeo_smwpcoabq_wr_eab_�nbickjd_�doecemeb_fg_�ikacebkeox

HIJK�IWUSPO�OPSRSTNU
�d_eab_cdebiboe_fg_wib~cer_eab_hfdeijke_lfkmnbdeo_gib{mbdepr_fnce_nfqcgrcd|_zfiqo_omka_jo_�jpp�_jdq_�jdr�_jdq_jieckpbo_
omka_jo_�eab�_jdq_�jdy�_wme_eab_gjke_eaje_j_nfqcgcbi_fi_jd_jieckpb_co_jwobde_gifn_fdb_oejebnbde_jdq_jssbjio_cd_jdfeabi_co_
dfe_cdebdqbq_ef_jggbke_eab_cdebisibejecfd_fg_bceabi_oejebnbdex

HIJK�I��UPÔYT�IRUVI�̂PINXI[OR�TU�̂�I��PZTXTZRSTNÛ�IRUVI�SYPOIWÛSO\]PUŜINXI�PO�TZP
HIJK�KJ_̀ab_�ikacebke_jdq_eab_�ikacebke�o_kfdompejdeo_oajpp_wb_qbbnbq_eab_jmeafio_jdq_fzdbio_fg_eabci_ibosbkec~b_
�doeimnbdeo_fg_�bi~ckby_cdkpmqcd|_eab_lijzcd|o_jdq_�sbkcgckjecfdoy_jdq_ibejcd_jpp_kfnnfd_pjzy_oejemefiry_jdq_feabi_
ibobi~bq_ic|aeo_cd_eabci_�doeimnbdeo_fg_�bi~ckby_cdkpmqcd|_kfsric|aeox_̀ab_hfdeijkefiy_�mwkfdeijkefioy_
omw�omwkfdeijkefioy_jdq_omsspcbio_oajpp_dfe_fzd_fi_kpjcn_j_kfsric|ae_cd_eab_�doeimnbdeo_fg_�bi~ckbx_�mwnceejp_fi_
qcoeicwmecfd_ef_nbbe_fggckcjp_ib|mpjefir_ib{mcibnbdeo_fi_gfi_feabi_smisfobo_cd_kfddbkecfd_zcea_eab_�if�bke_co_dfe_ef_wb_
kfdoeimbq_jo_smwpckjecfd_cd_qbif|jecfd_fg_eab_�ikacebke�o_fi_�ikacebke�o_kfdompejdeo�_ibobi~bq_ic|aeox

HIJK�KL_̀ab_hfdeijkefiy_�mwkfdeijkefioy_�mw�omwkfdeijkefioy_jdq_omsspcbio_jib_jmeafic�bq_ef_mob_jdq_ibsifqmkb_eab_
�doeimnbdeo_fg_�bi~ckb_sif~cqbq_ef_eabny_omw�bke_ef_jdr_sifefkfpo_boejwpcoabq_smiomjde_ef_�bkecfdo_�x�_jdq_�x�y_ofpbpr_
jdq_btkpmoc~bpr_gfi_btbkmecfd_fg_eab_ufivx_�pp_kfscbo_njqb_mdqbi_eaco_jmeafic�jecfd_oajpp_wbji_eab_kfsric|ae_dfeckby_cg_
jdry_oafzd_fd_eab_�doeimnbdeo_fg_�bi~ckbx_̀ab_hfdeijkefiy_�mwkfdeijkefioy_�mw�omwkfdeijkefioy_jdq_omsspcbio_njr_dfe_
mob_eab_�doeimnbdeo_fg_�bi~ckb_fd_feabi_sif�bkeo_fi_gfi_jqqcecfdo_ef_eab_�if�bke_fmeocqb_eab_okfsb_fg_eab_ufiv_zceafme_
eab_osbkcgck_ziceebd_kfdobde_fg_eab_�zdbiy_�ikacebkey_jdq_eab_�ikacebke�o_kfdompejdeox

HIJK�I�NSTZP
HIJK�KJ_ tkbse_jo_feabizcob_sif~cqbq_cd_�bkecfd_�x¡x�y_zabib_eab_hfdeijke_lfkmnbdeo_ib{mcib_fdb_sjier_ef_dfecgr_fi_
|c~b_dfeckb_ef_eab_feabi_sjiery_omka_dfeckb_oajpp_wb_sif~cqbq_cd_zicecd|_ef_eab_qboc|djebq_ibsibobdejec~b_fg_eab_sjier_ef_
zafn_eab_dfeckb_co_jqqiboobq_jdq_oajpp_wb_qbbnbq_ef_aj~b_wbbd_qmpr_obi~bq_cg_qbpc~bibq_cd_sbiofdy_wr_njcpy_wr_kfmicbiy_
fi_wr_bpbkeifdck_eijdoncoocfd_cg_j_nbeafq_gfi_bpbkeifdck_eijdoncoocfd_co_obe_gfiea_cd_eab_�|ibbnbdex

HIJK�KL_¢feckb_fg_hpjcno_jo_sif~cqbq_cd_�bkecfd_�£x�x�_oajpp_wb_sif~cqbq_cd_zicecd|_jdq_oajpp_wb_qbbnbq_ef_aj~b_wbbd_
qmpr_obi~bq_fdpr_cg_qbpc~bibq_ef_eab_qboc|djebq_ibsibobdejec~b_fg_eab_sjier_ef_zafn_eab_dfeckb_co_jqqiboobq_wr_kbiecgcbq_
fi_ib|coebibq_njcpy_fi_wr_kfmicbi_sif~cqcd|_siffg_fg_qbpc~birx

HIJK¤I[T�TSRQI[RSRI�̂PIRUVI¥ORÛ]T̂̂TNU
àb_sjiecbo_oajpp_j|ibb_msfd_sifefkfpo_|f~bidcd|_eab_eijdoncoocfd_jdq_mob_fg_�doeimnbdeo_fg_�bi~ckb_fi_jdr_feabi_
cdgfinjecfd_fi_qfkmnbdejecfd_cd_qc|cejp_gfinx_̀ab_sjiecbo_zcpp_mob_���_lfkmnbde_ �¦�§ �̈¦��y_©mcpqcd|_
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HIJKLMNOPKIQRKSTUPIVQNISQWPVPONUQWNONQXYZP[PO\QOKQT]ON[UP]ZQOZTQ̂LKOK_KU]QJKLQOZTQST̀TUK̂MTIO\Qa]T\QOLNI]MP]]PKI\QNISQ
TY_ZNIVTQKJQSPVPONUQSNONb

cdefgdhijkljmndompqrstujqmdvqlwkxdyxwdtmldzwkjtm{w
|I}Qa]TQKJ\QKLQLTUPNI_TQKI\QNUUQKLQNQ̂KLOPKIQKJQNQ[aPUSPIVQPIJKLMNOPKIQMKSTUQ~POZKaOQNVLTTMTIOQOKQ̂LKOK_KU]QVK̀TLIPIVQ
OZTQa]TQKJ\QNISQLTUPNI_TQKI\QOZTQPIJKLMNOPKIQ_KIONPITSQPIQOZTQMKSTUQNISQ~POZKaOQZǸPIVQOZK]TQ̂LKOK_KU]Q]TOQJKLOZQPIQ|H|Q
WK_aMTIOQX���������\Q�aPUSPIVQHIJKLMNOPKIQRKSTUPIVQNISQWPVPONUQWNONQXYZP[PO\QNISQOZTQLT�aP]POTQ|H|QWK_aMTIOQ
����������\Q�LK�T_OQ�aPUSPIVQHIJKLMNOPKIQRKSTUPIVQ�LKOK_KUQ�KLM\Q]ZNUUQ[TQNOQOZTQa]PIVQKLQLTU}PIVQ̂NLO}�]Q]KUTQLP]�Q
NISQ~POZKaOQUPN[PUPO}QOKQOZTQKOZTLQ̂NLO}QNISQPO]Q_KIOLN_OKL]QKLQ_KI]aUONIO]\QOZTQNaOZKL]QKJ\QKLQ_KIOLP[aOKL]QOK\QOZTQ[aPUSPIVQ
PIJKLMNOPKIQMKSTU\QNISQTN_ZQKJQOZTPLQNVTIO]QNISQTM̂ UK}TT]b

�z�o���d�ddd����z
cd�fed�wmwrtk
cd�fefeQ�ZTQ�~ITLQP]QOZTQ̂TL]KIQKLQTIOPO}QPSTIOPJPTSQN]Q]a_ZQPIQOZTQ|VLTTMTIOQNISQP]QLTJTLLTSQOKQOZLKaVZKaOQOZTQ�KIOLN_OQ
WK_aMTIO]QN]QPJQ]PIVaUNLQPIQIaM[TLbQ�ZTQ�~ITLQ]ZNUUQST]PVINOTQPIQ~LPOPIVQNQLT̂LT]TIONOP̀TQ~ZKQ]ZNUUQZǸTQTŶLT]]Q
NaOZKLPO}QOKQ[PISQOZTQ�~ITLQ~POZQLT]̂T_OQOKQNUUQMNOOTL]QLT�aPLPIVQOZTQ�~ITL�]QN̂ L̂K̀NUQKLQNaOZKLP�NOPKIbQXY_T̂OQN]Q
KOZTL~P]TQ̂LK̀PSTSQPIQ�T_OPKIQ�b�b�\QOZTQ�KI]OLa_OPKIQRNINVTLQNISQOZTQ|L_ZPOT_OQSKQIKOQZǸTQ]a_ZQNaOZKLPO}bQ�ZTQOTLMQ
��~ITL�QMTNI]QOZTQ�~ITLQKLQOZTQ�~ITL�]QNaOZKLP�TSQLT̂LT]TIONOP̀TbQ

cd�fef�Q�ZTQ�~ITLQ]ZNUUQJaLIP]ZQOKQOZTQ�KIOLN_OKL\Q~POZPIQJPJOTTIQSN}]QNJOTLQLT_TP̂OQKJQNQ~LPOOTIQLT�aT]O\QPIJKLMNOPKIQ
IT_T]]NL}QNISQLTUT̀NIOQJKLQOZTQ�KIOLN_OKLQOKQT̀NUaNOT\QVP̀TQIKOP_TQKJ\QKLQTIJKL_TQMT_ZNIP_�]QUPTIQLPVZO]bQ�a_ZQ
PIJKLMNOPKIQ]ZNUUQPI_UaSTQNQ_KLLT_OQ]ONOTMTIOQKJQOZTQLT_KLSQUTVNUQOPOUTQOKQOZTQ̂LK̂TLO}QKIQ~ZP_ZQOZTQ�LK�T_OQP]QUK_NOTS\Q
a]aNUU}QLTJTLLTSQOKQN]QOZTQ]POT\QNISQOZTQ�~ITL�]QPIOTLT]OQOZTLTPIb

cd�f�d��jlwm{wdqpdu�wd� mwr¡xd¢jmtm{jtkd�rrtmnwswmux
cd�f�feQ�LPKLQOKQ_KMMTI_TMTIOQKJQOZTQ£KL�\QNISQâKIQ~LPOOTIQLT�aT]OQ[}QOZTQ�KIOLN_OKL\QOZTQ�~ITLQ]ZNUUQJaLIP]ZQOKQ
OZTQ�KIOLN_OKLQLTN]KIN[UTQT̀PSTI_TQOZNOQOZTQ�~ITLQZN]QMNSTQJPINI_PNUQNLLNIVTMTIO]QOKQJaUJPUUQOZTQ�~ITL�]QK[UPVNOPKI]Q
aISTLQOZTQ�KIOLN_ObQ�ZTQ�KIOLN_OKLQ]ZNUUQZǸTQIKQK[UPVNOPKIQOKQ_KMMTI_TQOZTQ£KL�QaIOPUQOZTQ�~ITLQ̂LK̀PST]Q]a_ZQ
T̀PSTI_TbQHJQ_KMMTI_TMTIOQKJQOZTQ£KL�QP]QSTUN}TSQaISTLQOZP]Q�T_OPKIQ�b�b�\QOZTQ�KIOLN_OQ�PMTQ]ZNUUQ[TQTYOTISTSQ
N̂ L̂K̂LPNOTU}b

cd�f�f�Q�KUUK~PIVQ_KMMTI_TMTIOQKJQOZTQ£KL�QNISQâKIQ~LPOOTIQLT�aT]OQ[}QOZTQ�KIOLN_OKL\QOZTQ�~ITLQ]ZNUUQJaLIP]ZQOKQ
OZTQ�KIOLN_OKLQLTN]KIN[UTQT̀PSTI_TQOZNOQOZTQ�~ITLQZN]QMNSTQJPINI_PNUQNLLNIVTMTIO]QOKQJaUJPUUQOZTQ�~ITL�]QK[UPVNOPKI]Q
aISTLQOZTQ�KIOLN_OQKIU}QPJQ¤�¥QOZTQ�~ITLQJNPU]QOKQMN�TQ̂N}MTIO]QOKQOZTQ�KIOLN_OKLQN]QOZTQ�KIOLN_OQWK_aMTIO]QLT�aPLT¦Q
¤�¥QOZTQ�KIOLN_OKLQPSTIOPJPT]QPIQ~LPOPIVQNQLTN]KIN[UTQ_KI_TLIQLTVNLSPIVQOZTQ�~ITL�]QN[PUPO}QOKQMN�TQ̂N}MTIOQ~ZTIQSaT¦QQ
KLQ¤�¥QNQ_ZNIVTQPIQOZTQ£KL�QMNOTLPNUU}Q_ZNIVT]QOZTQ�KIOLN_OQ�aMbQHJQOZTQ�~ITLQJNPU]QOKQ̂LK̀PSTQ]a_ZQT̀PSTI_T\QN]Q
LT�aPLTS\Q~POZPIQJKaLOTTIQSN}]QKJQOZTQ�KIOLN_OKL�]QLT�aT]O\QOZTQ�KIOLN_OKLQMN}QPMMTSPNOTU}Q]OK̂QOZTQ£KL�QNIS\QPIQOZNOQ
T̀TIO\Q]ZNUUQIKOPJ}QOZTQ�~ITLQOZNOQOZTQ£KL�QZN]Q]OK̂ T̂SbQ§K~T̀TL\QPJQOZTQLT�aT]OQP]QMNSTQ[T_Na]TQNQ_ZNIVTQPIQOZTQ£KL�Q
MNOTLPNUU}Q_ZNIVT]QOZTQ�KIOLN_OQ�aMQaISTLQ¤�¥QN[K̀T\QOZTQ�KIOLN_OKLQMN}QPMMTSPNOTU}Q]OK̂QKIU}QOZNOQ̂KLOPKIQKJQOZTQ
£KL�QNJJT_OTSQ[}QOZTQ_ZNIVTQaIOPUQLTN]KIN[UTQT̀PSTI_TQP]Q̂LK̀PSTSbQHJQOZTQ£KL�QP]Q]OK̂ T̂SQaISTLQOZP]Q�T_OPKIQ�b�b�\QOZTQ
�KIOLN_OQ�PMTQ]ZNUUQ[TQTYOTISTSQN̂ L̂K̂LPNOTU}QNISQOZTQ�KIOLN_OQ�aMQ]ZNUUQ[TQPI_LTN]TSQ[}QOZTQNMKaIOQKJQOZTQ
�KIOLN_OKL�]QLTN]KIN[UTQ_K]O]QKJQ]ZaOSK~I\QSTUN}QNISQ]ONLÖâ\Q̂Ua]QPIOTLT]OQN]Q̂LK̀PSTSQPIQOZTQ�KIOLN_OQWK_aMTIO]b

cd�f�f©Q|JOTLQOZTQ�~ITLQJaLIP]ZT]QT̀PSTI_TQKJQJPINI_PNUQNLLNIVTMTIO]QaISTLQOZP]Q�T_OPKIQ�b�\QOZTQ�~ITLQ]ZNUUQIKOQ
MNOTLPNUU}Q̀NL}Q]a_ZQJPINI_PNUQNLLNIVTMTIO]Q~POZKaOQ̂LPKLQIKOP_TQOKQOZTQ�KIOLN_OKLb

cd�f�fªQ£ZTLTQOZTQ�~ITLQZN]QST]PVINOTSQPIJKLMNOPKIQJaLIP]ZTSQaISTLQOZP]Q�T_OPKIQ�b�QN]Q�_KIJPSTIOPNU\�QOZTQ�KIOLN_OKLQ
]ZNUUQ�TT̂QOZTQPIJKLMNOPKIQ_KIJPSTIOPNUQNISQ]ZNUUQIKOQSP]_UK]TQPOQOKQNI}QKOZTLQ̂TL]KIbQ§K~T̀TL\QOZTQ�KIOLN_OKLQMN}Q
SP]_UK]TQ�_KIJPSTIOPNU�QPIJKLMNOPKI\QNJOTLQ]T̀TIQ¤«¥QSN}]�QIKOP_TQOKQOZTQ�~ITL\Q~ZTLTQSP]_UK]aLTQP]QLT�aPLTSQ[}QUN~\Q
PI_UaSPIVQNQ]a[̂KTINQKLQKOZTLQJKLMQKJQ_KM̂ aU]KL}QUTVNUQ̂LK_T]]QP]]aTSQ[}QNQ_KaLOQKLQVK̀TLIMTIONUQTIOPO}\QKLQ[}Q_KaLOQ
KLQNL[POLNOKL¤]¥QKLSTLbQ�ZTQ�KIOLN_OKLQMN}QNU]KQSP]_UK]TQ�_KIJPSTIOPNU�QPIJKLMNOPKIQOKQPO]QTM̂ UK}TT]\Q_KI]aUONIO]\Q
]aLTOPT]\Q�a[_KIOLN_OKL]QNISQOZTPLQTM̂ UK}TT]\Q�a[̈]a[_KIOLN_OKL]\QNISQKOZTL]Q~ZKQITTSQOKQ�IK~QOZTQ_KIOTIOQKJQ]a_ZQ
PIJKLMNOPKIQ]KUTU}QNISQTY_Ua]P̀TU}QJKLQOZTQ�LK�T_OQNISQ~ZKQNVLTTQOKQMNPIONPIQOZTQ_KIJPSTIOPNUPO}QKJQ]a_ZQPIJKLMNOPKIb

cd�f©dompqrstujqmdtmld¬wr�j{wxdzwijrwldqpdu�wd� mwr
cd�f©feQXY_T̂OQJKLQ̂TLMPO]QNISQJTT]QOZNOQNLTQOZTQLT]̂KI]P[PUPO}QKJQOZTQ�KIOLN_OKLQaISTLQOZTQ�KIOLN_OQWK_aMTIO]\Q
PI_UaSPIVQOZK]TQLT�aPLTSQaISTLQ�T_OPKIQ�b«b�\QOZTQ�~ITLQ]ZNUUQ]T_aLTQNISQ̂N}QJKLQIT_T]]NL}QN̂ L̂K̀NU]\QTN]TMTIO]\Q
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HIIJIIKJLMINHLONPQHRSJINRJTUVRJONWXRNPXLIMRUPMVXLYNUIJNXRNXPPUZHLP[NXWNZJRKHLJLMNIMRUPMURJINXRNWXRNZJRKHLJLMN
PQHLSJINVLNJ\VIMVLSNWHPV]VMVJÎN_L]JIINXMQJR̀VIJNZRXaVOJONULOJRNMQJNbXLMRHPMNcXPUKJLMIYNMQJNd̀ LJRYNHIIVIMJONe[NMQJN
bXLIMRUPMVXLNfHLHSJRYNIQH]]NIJPURJNHLONZH[NWXRNMQJNeUV]OVLSNZJRKVM̂

ghijkjiNlQJNd̀ LJRNIQH]]NRJMHVLNHLNHRPQVMJPMN]H̀WU]][N]VPJLIJONMXNZRHPMVPJNHRPQVMJPMURJYNXRNHLNJLMVM[N]H̀WU]][NZRHPMVPVLSN
HRPQVMJPMURJYNVLNMQJNmURVIOVPMVXLǸQJRJNMQJNnRXmJPMNVIN]XPHMJÔNlQHMNZJRIXLNXRNJLMVM[NVINVOJLMVWVJONHINMQJNoRPQVMJPMNVLNMQJN
oSRJJKJLMNHLONVINRJWJRRJONMXNMQRXUSQXUMNMQJNbXLMRHPMNcXPUKJLMINHINVWNIVLSU]HRNVLNLUKeJR̂

ghijkjkNlQJNd̀ LJRNIQH]]NRJMHVLNHNPXLIMRUPMVXLNKHLHSJRNHOaVIJRN]H̀WU]][NZRHPMVPVLSNPXLIMRUPMVXLNKHLHSJKJLMNVLNMQJN
mURVIOVPMVXLǸQJRJNMQJNnRXmJPMNVIN]XPHMJÔNlQHMNZJRIXLNXRNJLMVM[NVINVOJLMVWVJONHINMQJNbXLIMRUPMVXLNfHLHSJRNVLNMQJN
oSRJJKJLMNHLONVINRJWJRRJONMXNMQRXUSQXUMNMQJNbXLMRHPMNcXPUKJLMINHINVWNIVLSU]HRNVLNLUKeJR̂

ghijkjpNqWNMQJNJKZ]X[KJLMNXWNMQJNbXLIMRUPMVXLNfHLHSJRNXRNoRPQVMJPMNMJRKVLHMJIYNMQJNd̀ LJRNIQH]]NJKZ]X[NHNIUPPJIIXRN
PXLIMRUPMVXLNKHLHSJRNXRNHRPQVMJPMNMXǸQXKNMQJNbXLMRHPMXRNQHINLXNRJHIXLHe]JNXemJPMVXLNHLOǸQXIJNIMHMUINULOJRNMQJN
bXLMRHPMNcXPUKJLMINIQH]]NeJNMQHMNXWNMQJNbXLIMRUPMVXLNfHLHSJRNXRNoRPQVMJPMYNRJIZJPMVaJ][̂

ghijkjrNlQJNd̀ LJRNIQH]]NWURLVIQNIURaJ[INOJIPRVeVLSNZQ[IVPH]NPQHRHPMJRVIMVPIYN]JSH]N]VKVMHMVXLINHLONUMV]VM[N]XPHMVXLINWXRNMQJN
IVMJNXWNMQJNnRXmJPMYNHLONHN]JSH]NOJIPRVZMVXLNXWNMQJNIVMĴNlQJNbXLMRHPMXRNIQH]]NeJNJLMVM]JONMXNRJ][NXLNMQJNHPPURHP[NXWN
VLWXRKHMVXLNWURLVIQJONe[NMQJNd̀ LJRNeUMNIQH]]NJ\JRPVIJNZRXZJRNZRJPHUMVXLINRJ]HMVLSNMXNMQJNIHWJNZJRWXRKHLPJNXWNMQJNsXRt̂

ghijkjuNlQJNd̀ LJRNIQH]]NWURLVIQNVLWXRKHMVXLNXRNIJRaVPJINRJTUVRJONXWNMQJNd̀ LJRNe[NMQJNbXLMRHPMNcXPUKJLMIǸVMQN
RJHIXLHe]JNZRXKZMLJIÎNlQJNd̀ LJRNIQH]]NH]IXNWURLVIQNHL[NXMQJRNVLWXRKHMVXLNXRNIJRaVPJINULOJRNMQJNd̀ LJRvINPXLMRX]NHLON
RJ]JaHLMNMXNMQJNbXLMRHPMXRvINZJRWXRKHLPJNXWNMQJNsXRtǸVMQNRJHIXLHe]JNZRXKZMLJIINHWMJRNRJPJVaVLSNMQJNbXLMRHPMXRvIN
R̀VMMJLNRJTUJIMNWXRNIUPQNVLWXRKHMVXLNXRNIJRaVPJÎ

ghijkjwN_L]JIINXMQJR̀VIJNZRXaVOJONVLNMQJNbXLMRHPMNcXPUKJLMIYNMQJNd̀ LJRNIQH]]NWURLVIQNMXNMQJNbXLMRHPMXRNXLJNPXZ[NXWN
MQJNbXLMRHPMNcXPUKJLMINWXRNZURZXIJINXWNKHtVLSNRJZRXOUPMVXLINZURIUHLMNMXNxJPMVXLNŷẑ{̂

ghijkj|NlQJNd̀ LJRNIQH]]NWXR̀HRONH]]NPXKKULVPHMVXLINMXNMQJNbXLMRHPMXRNMQRXUSQNMQJNbXLIMRUPMVXLNfHLHSJR̂NdMQJRN
PXKKULVPHMVXLNIQH]]NeJNKHOJNHINIJMNWXRMQNVLNxJPMVXLN}̂{̂~̂

ghijph�������h�����h��h����h���h����
qWNMQJNbXLMRHPMXRNWHV]INMXNPXRRJPMNsXRtNMQHMNVINLXMNVLNHPPXROHLPJǸVMQNMQJNRJTUVRJKJLMINXWNMQJNbXLMRHPMNcXPUKJLMINHIN
RJTUVRJONe[NxJPMVXLNy{̂{NXRNRJZJHMJO][NWHV]INMXNPHRR[NXUMNsXRtNVLNHPPXROHLPJǸVMQNMQJNbXLMRHPMNcXPUKJLMIYNMQJNd̀ LJRN
KH[NVIIUJNHǸRVMMJLNXROJRNMXNMQJNbXLMRHPMXRNMXNIMXZNMQJNsXRtYNXRNHL[NZXRMVXLNMQJRJXWYNULMV]NMQJNPHUIJNWXRNIUPQNXROJRNQHIN
eJJLNJ]VKVLHMJO�NQX̀JaJRYNMQJNRVSQMNXWNMQJNd̀ LJRNMXNIMXZNMQJNsXRtNIQH]]NLXMNSVaJNRVIJNMXNHNOUM[NXLNMQJNZHRMNXWNMQJNd̀ LJRN
MXNJ\JRPVIJNMQVINRVSQMNWXRNMQJNeJLJWVMNXWNMQJNbXLMRHPMXRNXRNHL[NXMQJRNZJRIXLNXRNJLMVM[YNJ\PJZMNMXNMQJNJ\MJLMNRJTUVRJONe[N
xJPMVXLN~̂ŷ�̂

ghijrh�������h�����h��h�����h���h���h����
qWNMQJNbXLMRHPMXRNOJWHU]MINXRNLJS]JPMINMXNPHRR[NXUMNMQJNsXRtNVLNHPPXROHLPJǸVMQNMQJNbXLMRHPMNcXPUKJLMINHLONWHV]IN
V̀MQVLNHNMJL�OH[NZJRVXONHWMJRNRJPJVZMNXWNLXMVPJNWRXKNMQJNd̀ LJRNMXNPXKKJLPJNHLONPXLMVLUJNPXRRJPMVXLNXWNIUPQNOJWHU]MNXRN
LJS]JPMǸVMQNOV]VSJLPJNHLONZRXKZMLJIIYNMQJNd̀ LJRNKH[YǸVMQXUMNZRJmUOVPJNMXNXMQJRNRJKJOVJINMQJNd̀ LJRNKH[NQHaJYN
PXRRJPMNIUPQNOJWHU]MNXRNLJS]JPM̂NxUPQNHPMVXLNe[NMQJNd̀ LJRNHLONHKXULMINPQHRSJONMXNMQJNbXLMRHPMXRNHRJNeXMQNIUemJPMNMXN
RJaVJ̀Ne[NMQJNbXLIMRUPMVXLNfHLHSJRNHLONZRVXRNHZZRXaH]NXWNMQJNoRPQVMJPMYNHLONMQJNbXLIMRUPMVXLNfHLHSJRNXRNoRPQVMJPMN
KH[YNZURIUHLMNMXNxJPMVXLN�̂ẑyYǸVMQQX]ONXRNLU]]VW[NHNbJRMVWVPHMJNWXRNnH[KJLMNVLǸQX]JNXRNVLNZHRMYNMXNMQJNJ\MJLMN
RJHIXLHe][NLJPJIIHR[NMXNRJVKeURIJNMQJNd̀ LJRNWXRNMQJNRJHIXLHe]J�PXIMNXWNPXRRJPMVLSNIUPQNOJWVPVJLPVJIYNVLP]UOVLSN
d̀ LJRvINJ\ZJLIJINHLONPXKZJLIHMVXLNWXRNMQJNbXLIMRUPMVXLNfHLHSJRvINHLONoRPQVMJPMvINHLONMQJVRNRJIZJPMVaJNPXLIU]MHLMIvN
HOOVMVXLH]NIJRaVPJINKHOJNLJPJIIHR[Ne[NIUPQNOJWHU]MYNLJS]JPMYNXRNWHV]URĴNqWNPURRJLMNHLONWUMURJNZH[KJLMINHRJNLXMN
IUWWVPVJLMNMXNPXaJRNIUPQNHKXULMIYNMQJNbXLMRHPMXRNIQH]]NZH[NMQJNOVWWJRJLPJNMXNMQJNd̀ LJR̂NqWNMQJNbXLMRHPMXRNOVIHSRJJIǸVMQN
MQJNHPMVXLINXWNMQJNd̀ LJRNXRNMQJNoRPQVMJPMYNXRNMQJNHKXULMINP]HVKJONHINPXIMINMXNMQJNd̀ LJRYNMQJNbXLMRHPMXRNKH[NWV]JNHN
b]HVKNZURIUHLMNMXNoRMVP]JNyẑ

�������hkhhh����������
ghkj�h �����¡
ghkj�j�NlQJNbXLMRHPMXRNVINMQJNZJRIXLNXRNJLMVM[NVOJLMVWVJONHINIUPQNVLNMQJNoSRJJKJLMNHLONVINRJWJRRJONMXNMQRXUSQXUMNMQJN
bXLMRHPMNcXPUKJLMINHINVWNIVLSU]HRNVLNLUKeJR̂NlQJNbXLMRHPMXRNIQH]]NeJN]H̀WU]][N]VPJLIJOYNVWNRJTUVRJONVLNMQJNmURVIOVPMVXLN
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HIJKJLMIJLNKOPJQMLRSLTOQUMJVWLXIJLYOZMKUQMOKLSIUTTLVJSR[ZUMJLRZLHKRMRZ[LULKJ\KJSJZMUMR]JLHIOLSIUTTLIU]JLĴ\KJSSL
U_MIOKRM̀LMOLaRZVLMIJLYOZMKUQMOKLHRMILKJS\JQMLMOLUTTLbUMMJKSL_ZVJKLMIRSLYOZMKUQMWLXIJLMJKbLcYOZMKUQMOKcLbJUZSLMIJL
YOZMKUQMOKLOKLMIJLYOZMKUQMOKdSLU_MIOKReJVLKJ\KJSJZMUMR]JW

fghijikLXIJLYOZMKUQMOKLSIUTTL\JKlOKbLMIJLmOKnLRZLUQQOKVUZQJLHRMILMIJLYOZMKUQMLoOQ_bJZMSW

fghijihLXIJLYOZMKUQMOKLSIUTTLZOMLaJLKJTRJ]JVLOlLRMSLOaTR[UMROZSLMOL\JKlOKbLMIJLmOKnLRZLUQQOKVUZQJLHRMILMIJLYOZMKUQML
oOQ_bJZMSLJRMIJKLàLUQMR]RMRJSLOKLV_MRJSLOlLMIJLYOZSMK_QMROZLpUZU[JKLOKLqKQIRMJQMLRZLMIJRKLUVbRZRSMKUMROZLOlLMIJL
YOZMKUQMrLOKLàLMJSMSrLRZS\JQMROZSLOKLU\\KO]UTSLKJs_RKJVLOKL\JKlOKbJVLàL\JKSOZSLOKLJZMRMRJSLOMIJKLMIUZLMIJLYOZMKUQMOKW

fghikgtuvwuxgyzg{y|}~��}g�y���u|}�g�|�g�wu��g{y|�w}wy|�g��g{y|}~��}y~
fghikijL�̂JQ_MROZLOlLMIJLYOZMKUQMLàLMIJLYOZMKUQMOKLRSLULKJ\KJSJZMUMROZLMIUMLMIJLYOZMKUQMOKLIUSL]RSRMJVLMIJLSRMJrLaJQObJL
[JZJKUTT̀LlUbRTRUKLHRMILTOQUTLQOZVRMROZSL_ZVJKLHIRQILMIJLmOKnLRSLMOLaJL\JKlOKbJVrLUZVLQOKKJTUMJVL\JKSOZUTL
OaSJK]UMROZSLHRMILKJs_RKJbJZMSLOlLMIJLYOZMKUQMLoOQ_bJZMSW

fghikikL�JQU_SJLMIJLYOZMKUQMLoOQ_bJZMSLUKJLQOb\TJbJZMUK̀rLMIJLYOZMKUQMOKLSIUTTrLaJlOKJLSMUKMRZ[LJUQIL\OKMROZLOlLMIJL
mOKnrLQUKJl_TT̀LSM_V̀LUZVLQOb\UKJLMIJL]UKRO_SLYOZMKUQMLoOQ_bJZMSLKJTUMR]JLMOLMIUML\OKMROZLOlLMIJLmOKnrLUSLHJTTLUSLMIJL
RZlOKbUMROZLl_KZRSIJVLàLMIJL�HZJKL\_KS_UZMLMOL�JQMROZL�W�W�rLSIUTTLMUnJLlRJTVLbJUS_KJbJZMSLOlLUZ̀LĴRSMRZ[L
QOZVRMROZSLKJTUMJVLMOLMIUML\OKMROZLOlLMIJLmOKnrLUZVLSIUTTLOaSJK]JLUZ̀LQOZVRMROZSLUMLMIJLSRMJLUllJQMRZ[LRMWLXIJSJL
OaTR[UMROZSLUKJLlOKLMIJL\_K\OSJLOlLlUQRTRMUMRZ[LQOOKVRZUMROZLUZVLQOZSMK_QMROZLàLMIJLYOZMKUQMOKLUZVLUKJLZOMLlOKLMIJL
\_K\OSJLOlLVRSQO]JKRZ[LJKKOKSrLObRSSROZSrLOKLRZQOZSRSMJZQRJSLRZLMIJLYOZMKUQMLoOQ_bJZMS�LIOHJ]JKrLMIJLYOZMKUQMOKLSIUTTL
\KOb\MT̀LKJ\OKMLMOLMIJLYOZSMK_QMROZLpUZU[JKLUZVLqKQIRMJQMLUZ̀LJKKOKSrLRZQOZSRSMJZQRJSLOKLObRSSROZSLVRSQO]JKJVLàLOKL
bUVJLnZOHZLMOLMIJLYOZMKUQMOKLUSLULKJs_JSMLlOKLRZlOKbUMROZLS_abRMMJVLMOLMIJLYOZSMK_QMROZLpUZU[JKLRZLS_QILlOKbLUSLMIJL
YOZSMK_QMROZLpUZU[JKLUZVLqKQIRMJQMLbÙLKJs_RKJWL�MLRSLKJQO[ZReJVLMIUMLMIJLYOZMKUQMOKdSLKJ]RJHLRSLbUVJLRZLMIJL
YOZMKUQMOKdSLQU\UQRM̀LUSLULQOZMKUQMOKLUZVLZOMLUSLULTRQJZSJVLVJSR[ZL\KOlJSSROZUTrL_ZTJSSLOMIJKHRSJLS\JQRlRQUTT̀L\KO]RVJVL
RZLMIJLYOZMKUQMLoOQ_bJZMSW

fghikihLXIJLYOZMKUQMOKLRSLZOMLKJs_RKJVLMOLUSQJKMURZLMIUMLMIJLYOZMKUQMLoOQ_bJZMSLUKJLRZLUQQOKVUZQJLHRMILU\\TRQUaTJLTUHSrL
SMUM_MJSrLOKVRZUZQJSrLQOVJSrLK_TJSLUZVLKJ[_TUMROZSrLOKLTUHl_TLOKVJKSLOlL\_aTRQLU_MIOKRMRJSrLa_MLMIJLYOZMKUQMOKLSIUTTL
\KOb\MT̀LKJ\OKMLMOLMIJLYOZSMK_QMROZLpUZU[JKLUZVLqKQIRMJQMLUZ̀LZOZQOZlOKbRM̀LVRSQO]JKJVLàLOKLbUVJLnZOHZLMOLMIJL
YOZMKUQMOKLUSLULKJs_JSMLlOKLRZlOKbUMROZLS_abRMMJVLMOLYOZSMK_QMROZLpUZU[JKLRZLS_QILlOKbLUSLMIJLYOZSMK_QMROZLpUZU[JKL
UZVLqKQIRMJQMLbÙLKJs_RKJW

fghiki�L�lLMIJLYOZMKUQMOKLaJTRJ]JSLMIUMLUVVRMROZUTLQOSMLOKLMRbJLRSLRZ]OT]JVLaJQU_SJLOlLQTUKRlRQUMROZSLOKLRZSMK_QMROZSLMIJL
qKQIRMJQMLRSS_JSLRZLKJS\OZSJLMOLMIJLYOZMKUQMOKdSLZOMRQJSLOKLKJs_JSMSLlOKLRZlOKbUMROZL\_KS_UZMLMOL�JQMROZSL�W�W�LOKL�W�W�rL
MIJLYOZMKUQMOKLSIUTTLS_abRMLYTURbSLUSL\KO]RVJVLRZLqKMRQTJL��WL�lLMIJLYOZMKUQMOKLlURTSLMOL\JKlOKbLMIJLOaTR[UMROZSLOlL
�JQMROZSL�W�W�LOKL�W�W�rLMIJLYOZMKUQMOKLSIUTTL\ÙLS_QILQOSMSLUZVLVUbU[JSLMOLMIJL�HZJKrLS_aPJQMLMOLSJQMROZL��W�W�rLUSL
HO_TVLIU]JLaJJZLU]ORVJVLRlLMIJLYOZMKUQMOKLIUVL\JKlOKbJVLS_QILOaTR[UMROZSWL�lLMIJLYOZMKUQMOKL\JKlOKbSLMIOSJL
OaTR[UMROZSrLMIJLYOZMKUQMOKLSIUTTLZOMLaJLTRUaTJLMOLMIJL�HZJKLOKLqKQIRMJQMLlOKLVUbU[JSLKJS_TMRZ[LlKObLJKKOKSrL
RZQOZSRSMJZQRJSLOKLObRSSROZSLRZLMIJLYOZMKUQMLoOQ_bJZMSrLlOKLVRllJKJZQJSLaJMHJJZLlRJTVLbJUS_KJbJZMSLOKLQOZVRMROZSL
UZVLMIJLYOZMKUQMLoOQ_bJZMSrLOKLlOKLZOZQOZlOKbRMRJSLOlLMIJLYOZMKUQMLoOQ_bJZMSLMOLU\\TRQUaTJLTUHSrLSMUM_MJSrL
OKVRZUZQJSrLQOVJSrLK_TJSLUZVLKJ[_TUMROZSrLUZVLTUHl_TLOKVJKSLOlL\_aTRQLU_MIOKRMRJSW

fghihg���u~vw�wy|g�|�g{y|�}~��}wy|g�~y�u��~u�
fghihijLXIJLYOZMKUQMOKLSIUTTLS_\JK]RSJLUZVLVRKJQMLMIJLmOKnrL_SRZ[LMIJLYOZMKUQMOKdSLaJSMLSnRTTLUZVLUMMJZMROZWLXIJL
YOZMKUQMOKLSIUTTLaJLSOTJT̀LKJS\OZSRaTJLlOKrLUZVLIU]JLQOZMKOTLO]JKrLQOZSMK_QMROZLbJUZSrLbJMIOVSrLMJQIZRs_JSrLSJs_JZQJSrL
UZVL\KOQJV_KJSrLUZVLlOKLQOOKVRZUMRZ[LUTTL\OKMROZSLOlLMIJLmOKnL_ZVJKLMIJLYOZMKUQMWL�lLMIJLYOZMKUQMLoOQ_bJZMSL[R]JL
S\JQRlRQLRZSMK_QMROZSLQOZQJKZRZ[LQOZSMK_QMROZLbJUZSrLbJMIOVSrLMJQIZRs_JSrLSJs_JZQJSrLOKL\KOQJV_KJSrLMIJLYOZMKUQMOKL
SIUTTLJ]UT_UMJLMIJLPOaSRMJLSUlJM̀LMIJKJOlLUZVLSIUTTLaJLSOTJT̀LKJS\OZSRaTJLlOKLMIJLPOaSRMJLSUlJM̀LOlLS_QILbJUZSrLbJMIOVSrL
MJQIZRs_JSrLSJs_JZQJSrLOKL\KOQJV_KJSWL�lLMIJLYOZMKUQMOKLVJMJKbRZJSLMIUMLS_QILbJUZSrLbJMIOVSrLMJQIZRs_JSrLSJs_JZQJSL
OKL\KOQJV_KJSLbÙLZOMLaJLSUlJrLMIJLYOZMKUQMOKLSIUTTL[R]JLMRbJT̀LZOMRQJLMOLMIJL�HZJKrLMIJLYOZSMK_QMROZLpUZU[JKrLUZVLMIJL
qKQIRMJQMrLUZVLSIUTTL\KO\OSJLUTMJKZUMR]JLbJUZSrLbJMIOVSrLMJQIZRs_JSrLSJs_JZQJSrLOKL\KOQJV_KJSWLXIJLqKQIRMJQMLSIUTTL
J]UT_UMJLMIJL\KO\OSJVLUTMJKZUMR]JLSOTJT̀LlOKLQOZlOKbUZQJLHRMILMIJLVJSR[ZLRZMJZMLlOKLMIJLQOb\TJMJVLQOZSMK_QMROZWLXIJL
YOZSMK_QMROZLpUZU[JKLSIUTTLKJ]RJHLMIJL\KO\OSJVLUTMJKZUMR]JLlOKLSJs_JZQRZ[rLQOZSMK_QMUaRTRM̀rLUZVLQOOKVRZUMROZL
Rb\UQMSLOZLMIJLOMIJKLYOZMKUQMOKSWL�ZTJSSLMIJLqKQIRMJQMLOKLMIJLYOZSMK_QMROZLpUZU[JKLOaPJQMSLMOLMIJLYOZMKUQMOKdSL
\KO\OSJVLUTMJKZUMR]JrLMIJLYOZMKUQMOKLSIUTTL\JKlOKbLMIJLmOKnL_SRZ[LRMSLUTMJKZUMR]JLbJUZSrLbJMIOVSrLMJQIZRs_JSrL
SJs_JZQJSrLOKL\KOQJV_KJSW
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HIJKJKLMNOPMQRSTUVWTRUMXOVYYMZPMUPX[RSX\ZYPMTRMTOPM]̂ SPUM_RUMVWTXMVS̀MRa\XX\RSXMR_MTOPMQRSTUVWTRUbXMPa[YRcPPXdM
efZWRSTUVWTRUXMVS̀MTOP\UMVgPSTXMVS̀MPa[YRcPPXdMVS̀MRTOPUM[PUXRSXMRUMPST\T\PXM[PU_RUa\SgM[RUT\RSXMR_MTOPMhRUiM_RUdMRUM
RSMZPOVY_MR_dMTOPMQRSTUVWTRUMRUMVScMR_M\TXMefZWRSTUVWTRUXj

HIJKJKJMNOPMQRSTUVWTRUMXOVYYMZPMUPX[RSX\ZYPM_RUM\SX[PWT\RSMR_M[RUT\RSXMR_MTOPMkURlPWTMVYUPV̀cM[PU_RUaP̀MTRM̀PTPUa\SPM
TOVTMXfWOM[RUT\RSXMVUPM\SM[UR[PUMWRS̀\T\RSMTRMUPWP\mPMXfZXPnfPSTMhRUij

HIJKoIpqrstIquvIwqxytzq{|
HIJKoK}M~SYPXXMRTOPÛ\XPM[URm\̀P̀M\SMTOPMQRSTUVWTM�RWfaPSTXdMTOPMQRSTUVWTRUMXOVYYM[URm\̀PMVS̀M[VcM_RUMYVZRUdM
aVTPU\VYXdMPnf\[aPSTdMTRRYXdMWRSXTUfWT\RSMPnf\[aPSTMVS̀MaVWO\SPUcdM̂VTPUdMOPVTdMfT\Y\T\PXdMTUVSX[RUTVT\RSdMVS̀MRTOPUM
_VW\Y\T\PXMVS̀MXPUm\WPXMSPWPXXVUcM_RUM[UR[PUMP�PWfT\RSMVS̀MWRa[YPT\RSMR_MTOPMhRUidM̂OPTOPUMTPa[RUVUcMRUM[PUaVSPSTM
VS̀M̂OPTOPUMRUMSRTM\SWRU[RUVTP̀MRUMTRMZPM\SWRU[RUVTP̀M\SMTOPMhRUij

HIJKoKLM��WP[TM\SMTOPMWVXPMR_Ma\SRUMWOVSgPXM\SMTOPMhRUiMV[[URmP̀MZcMTOPM�UWO\TPWTM\SMVWWRÙVSWPM̂\TOMePWT\RSM�j��j�M
RUMRÙPUP̀MZcMTOPM�UWO\TPWTM\SMVWWRÙVSWPM̂\TOMePWT\RSM�j�dMTOPMQRSTUVWTRUMaVcMaViPMXfZXT\TfT\RSXMRSYcM̂\TOMTOPM
WRSXPSTMR_MTOPM]̂ SPUdMV_TPUMPmVYfVT\RSMZcMTOPM�UWO\TPWTdM\SMWRSXfYTVT\RSM̂\TOMTOPMQRSXTUfWT\RSM�VSVgPUdMVS̀M\SM
VWWRÙVSWPM̂\TOMVMQOVSgPM]ÙPUMRUMQRSXTUfWT\RSMQOVSgPM�\UPWT\mPj

HIJKoKJMNOPMQRSTUVWTRUMXOVYYMPS_RUWPMXTU\WTM̀\XW\[Y\SPMVS̀MgRR̀MRÙPUMVaRSgMTOPMQRSTUVWTRUbXMPa[YRcPPXMVS̀MRTOPUM
[PUXRSXMWVUUc\SgMRfTMTOPMhRUijMNOPMQRSTUVWTRUMXOVYYMSRTM[PUa\TMPa[YRcaPSTMR_MfS_\TM[PUXRSXMRUM[PUXRSXMSRTM[UR[PUYcM
Xi\YYP̀M\SMTVXiXMVXX\gSP̀MTRMTOPaj

HIJK�I�qttqux�
HIJK�K}MNOPMQRSTUVWTRUM̂VUUVSTXMTRMTOPM]̂ SPUdMQRSXTUfWT\RSM�VSVgPUdMVS̀M�UWO\TPWTMTOVTMaVTPU\VYXMVS̀MPnf\[aPSTM
_fUS\XOP̀MfS̀PUMTOPMQRSTUVWTM̂\YYMZPMR_MgRR̀MnfVY\TcMVS̀MSP̂MfSYPXXMTOPMQRSTUVWTM�RWfaPSTXMUPnf\UPMRUM[PUa\TM
RTOPÛ\XPjMNOPMQRSTUVWTRUM_fUTOPUM̂VUUVSTXMTOVTMTOPMhRUiM̂\YYMWRS_RUaMTRMTOPMUPnf\UPaPSTXMR_MTOPMQRSTUVWTM�RWfaPSTXM
VS̀M̂\YYMZPM_UPPM_URaM̀P_PWTXdMP�WP[TM_RUMTORXPM\SOPUPSTM\SMTOPMnfVY\TcMR_MTOPMhRUiMTOPMQRSTUVWTM�RWfaPSTXMUPnf\UPMRUM
[PUa\TjMhRUidMaVTPU\VYXdMRUMPnf\[aPSTMSRTMWRS_RUa\SgMTRMTOPXPMUPnf\UPaPSTXMaVcMZPMWRSX\̀PUP̀M̀P_PWT\mPjMNOPM
QRSTUVWTRUbXM̂VUUVSTcMP�WYf̀PXMUPaP̀cM_RUM̀VaVgPMRUM̀P_PWTMWVfXP̀MZcMVZfXPdMVYTPUVT\RSXMTRMTOPMhRUiMSRTMP�PWfTP̀MZcM
TOPMQRSTUVWTRUdM\a[UR[PUMRUM\SXf__\W\PSTMaV\STPSVSWPdM\a[UR[PUMR[PUVT\RSdMRUMSRUaVYM̂PVUMVS̀MTPVUMVS̀MSRUaVYMfXVgPjM
�_MUPnf\UP̀MZcMTOPMQRSXTUfWT\RSM�VSVgPUMRUM�UWO\TPWTdMTOPMQRSTUVWTRUMXOVYYM_fUS\XOMXVT\X_VWTRUcMPm\̀PSWPMVXMTRMTOPMi\S̀M
VS̀MnfVY\TcMR_MaVTPU\VYXMVS̀MPnf\[aPSTj

HIJK�KLM�YYMaVTPU\VYdMPnf\[aPSTdMRUMRTOPUMX[PW\VYM̂VUUVST\PXMUPnf\UP̀MZcMTOPMQRSTUVWTM�RWfaPSTXMXOVYYMZPM\XXfP̀M\SMTOPM
SVaPMR_MTOPM]̂ SPUdMRUMXOVYYMZPMTUVSX_PUVZYPMTRMTOPM]̂ SPUdMVS̀MXOVYYMWRaaPSWPM\SMVWWRÙVSWPM̂\TOMePWT\RSM�j�j�j

HIJK�I�q�y|
NOPMQRSTUVWTRUMXOVYYM[VcMXVYPXdMWRSXfaPUdMfXPMVS̀MX\a\YVUMTV�PXM_RUMTOPMhRUiMRUM[RUT\RSXMTOPUPR_M[URm\̀P̀MZcMTOPM
QRSTUVWTRUMTOVTMVUPMYPgVYYcMPSVWTP̀M̂OPSMZ\̀XMVUPMUPWP\mP̀MRUMSPgRT\VT\RSXMWRSWYf̀P̀dM̂OPTOPUMRUMSRTMcPTMP__PWT\mPMRUM
aPUPYcMXWOP̀fYP̀MTRMgRM\STRMP__PWTj

HIJK�I�yt�zx|�I�yy|�I�sxz�y|�IquvI�s��{zqu�yI�zx�Ipq�|
HIJK�K}M~SYPXXMRTOPÛ\XPM[URm\̀P̀M\SMTOPMQRSTUVWTM�RWfaPSTXdMTOPM]̂ SPUdMVXX\XTP̀MZcMTOPMQRSXTUfWT\RSM�VSVgPUdMXOVYYM
XPWfUPMVS̀M[VcM_RUMTOPMZf\Ỳ\SgM[PUa\TjMNOPMQRSTUVWTRUMXOVYYMXPWfUPMVS̀M[VcM_RUMRTOPUM[PUa\TXdM_PPXdMY\WPSXPXdMVS̀M
\SX[PWT\RSXMZcMgRmPUSaPSTMVgPSW\PXMSPWPXXVUcM_RUM[UR[PUMP�PWfT\RSMVS̀MWRa[YPT\RSMR_MTOPMhRUiMTOVTMVUPMWfXTRaVU\YcM
XPWfUP̀MV_TPUMP�PWfT\RSMR_MTOPMQRSTUVWTMVS̀MYPgVYYcMUPnf\UP̀MVTMTOPMT\aPMZ\̀XMVUPMUPWP\mP̀MRUMSPgRT\VT\RSXMWRSWYf̀P̀j

HIJK�KLMNOPMQRSTUVWTRUMXOVYYMWRa[YcM̂\TOMVS̀Mg\mPMSRT\WPXMUPnf\UP̀MZcMV[[Y\WVZYPMYV̂XdMXTVTfTPXdMRÙ\SVSWPXdMWR̀PXdM
UfYPXMVS̀MUPgfYVT\RSXdMVS̀MYV̂_fYMRÙPUXMR_M[fZY\WMVfTORU\T\PXMV[[Y\WVZYPMTRM[PU_RUaVSWPMR_MTOPMhRUij

HIJK�KJM�_MTOPMQRSTUVWTRUM[PU_RUaXMhRUiMiSR̂\SgM\TMTRMZPMWRSTUVUcMTRMV[[Y\WVZYPMYV̂XdMXTVTfTPXdMRÙ\SVSWPXdMWR̀PXdMUfYPXM
VS̀MUPgfYVT\RSXdMRUMYV̂_fYMRÙPUXMR_M[fZY\WMVfTORU\T\PXdMTOPMQRSTUVWTRUMXOVYYMVXXfaPMV[[UR[U\VTPMUPX[RSX\Z\Y\TcM_RUMXfWOM
hRUiMVS̀MXOVYYMZPVUMTOPMWRXTXMVTTU\ZfTVZYPMTRMWRUUPWT\RSj

HIJK�KoI�su�yq{yvIstI�u�us�uI�suvzxzsu|KM�_MTOPMQRSTUVWTRUMPSWRfSTPUXMWRS̀\T\RSXMVTMTOPMX\TPMTOVTMVUPM�� MXfZXfU_VWPMRUM
RTOPÛ\XPMWRSWPVYP̀M[OcX\WVYMWRS̀\T\RSXMTOVTM̀\__PUMaVTPU\VYYcM_URaMTORXPM\S̀\WVTP̀M\SMTOPMQRSTUVWTM�RWfaPSTXMRUM
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HIJKLMNMOPMKQRSTUVWXKVOMYUZUOMTKO[KWMKLMLTLWXKMWZL\]KZRWZKYU[[]\K̂WZ]\UWXXSK[\Ô KZROT]KO\YUMW\UXSK[OLMYKZOK]_UTZKWMYK
]̀M]\WXXSK\]VÒMUa]YKWTKUMR]\]MZKUMKVOMTZ\LVZUOMKWVZUbUZU]TKO[KZR]KVRW\WVZ]\KQ\ObUY]YK[O\KUMKZR]KcOMZ\WVZKdOVL̂ ]MZTeKZR]K
cOMZ\WVZO\KTRWXXKQ\Ô QZXSKQ\ObUY]KMOZUV]KZOKZR]KfPM]\eKcOMTZ\LVZUOMKgWMẀ]\eKWMYKZR]Kh\VRUZ]VZKi][O\]KVOMYUZUOMTKW\]K
YUTZL\i]YKWMYKUMKMOK]b]MZKXWZ]\KZRWMKjkKYWSTKW[Z]\K[U\TZKOiT]\bWMV]KO[KZR]KVOMYUZUOMTlKmR]Kh\VRUZ]VZKWMYKcOMTZ\LVZUOMK
gWMẀ]\KPUXXKQ\Ô QZXSKUMb]TZÙWZ]KTLVRKVOMYUZUOMTKWMYeKU[KZR]Kh\VRUZ]VZeKUMKVOMTLXZWZUOMKPUZRKZR]KcOMTZ\LVZUOMK
gWMẀ]\eKY]Z]\̂UM]TKZRWZKZR]SKYU[[]\K̂WZ]\UWXXSKWMYKVWLT]KWMKUMV\]WT]KO\KY]V\]WT]KUMKZR]KcOMZ\WVZO\nTKVOTZKO[eKO\KZÛ]K
\]oLU\]YK[O\eKQ]\[O\̂WMV]KO[KWMSKQW\ZKO[KZR]KpO\NeKPUXXK\]VÔ ]̂MYKZRWZKWMK]oLUZWiX]KWYqLTẐ]MZKi]K̂WY]KUMKZR]K
cOMZ\WVZKrL̂ KO\KcOMZ\WVZKmÛ]eKO\KiOZRlKs[KZR]Kh\VRUZ]VZeKUMKVOMTLXZWZUOMKPUZRKZR]KcOMTZ\LVZUOMKgWMẀ]\eKY]Z]\̂UM]TK
ZRWZKZR]KVOMYUZUOMTKWZKZR]KTUZ]KW\]KMOZK̂WZ]\UWXXSKYU[[]\]MZK[\Ô KZROT]KUMYUVWZ]YKUMKZR]KcOMZ\WVZKdOVL̂ ]MZTKWMYKZRWZKMOK
VRWM̀]KUMKZR]KZ]\̂TKO[KZR]KcOMZ\WVZKUTKqLTZU[U]YeKZR]Kh\VRUZ]VZKTRWXXKQ\Ô QZXSKMOZU[SKZR]KfPM]\eKcOMTZ\LVZUOMKgWMẀ]\eK
WMYKcOMZ\WVZO\eKTZWZUM̀KZR]K\]WTOMTlKs[KZR]KfPM]\KO\KcOMZ\WVZO\KYUTQLZ]TKZR]Kh\VRUZ]VZnTKY]Z]\̂UMWZUOMKO\K
\]VÔ ]̂MYWZUOMeK]UZR]\KQW\ZSK̂WSKTLî UZKWKcXWÛKWTKQ\ObUY]YKUMKh\ZUVX]Kjtl

uvwxyxzKs[eKUMKZR]KVOL\T]KO[KZR]KpO\NeKZR]KcOMZ\WVZO\K]MVOLMZ]\TKRL̂ WMK\]̂WUMTKO\K\]VÒMUa]TKZR]K]_UTZ]MV]KO[KiL\UWXK
Ŵ\N]\TeKW\VRW]OXÒUVWXKTUZ]TKO\KP]ZXWMYTKMOZKUMYUVWZ]YKUMKZR]KcOMZ\WVZKdOVL̂ ]MZTeKZR]KcOMZ\WVZO\KTRWXXKÛ ]̂YUWZ]XSK
TLTQ]MYKWMSKOQ]\WZUOMTKZRWZKPOLXYKW[[]VZKZR]̂KWMYKTRWXXKMOZU[SKZR]KfPM]\eKcOMTZ\LVZUOMKgWMẀ]\eKWMYKh\VRUZ]VZlK
{QOMK\]V]UQZKO[KTLVRKMOZUV]eKZR]KfPM]\KTRWXXKQ\Ô QZXSKZWN]KWMSKWVZUOMKM]V]TTW\SKZOKOiZWUMK̀Ob]\M̂ ]MZWXKWLZRO\UaWZUOMK
\]oLU\]YKZOK\]TL̂ ]KZR]KOQ]\WZUOMTlKmR]KcOMZ\WVZO\KTRWXXKVOMZUML]KZOKTLTQ]MYKTLVRKOQ]\WZUOMTKLMZUXKOZR]\PUT]KUMTZ\LVZ]YK
iSKZR]KfPM]\KiLZKTRWXXKVOMZUML]KPUZRKWXXKOZR]\KOQ]\WZUOMTKZRWZKYOKMOZKW[[]VZKZROT]K\]̂WUMTKO\K[]WZL\]TlK|]oL]TZTK[O\K
WYqLTẐ]MZTKUMKZR]KcOMZ\WVZKrL̂ KWMYKcOMZ\WVZKmÛ]KW\UTUM̀K[\Ô KZR]K]_UTZ]MV]KO[KTLVRK\]̂WUMTKO\K[]WZL\]TK̂WSKi]K
ŴY]KWTKQ\ObUY]YKUMKh\ZUVX]Kjtl

uvwx}v~���������
uvwx}x�KmR]KcOMZ\WVZO\KTRWXXKUMVXLY]KUMKZR]KcOMZ\WVZKrL̂ KWXXKWXXOPWMV]TKTZWZ]YKUMKZR]KcOMZ\WVZKdOVL̂ ]MZTlKsZ]̂TK
VOb]\]YKiSKWXXOPWMV]TKTRWXXKi]KTLQQXU]YK[O\KTLVRKŴOLMZTKWMYKiSKTLVRKQ]\TOMTKO\K]MZUZU]TKWTKZR]KfPM]\K̂WSKYU\]VZeKiLZK
ZR]KcOMZ\WVZO\KTRWXXKMOZKi]K\]oLU\]YKZOK]̂QXOSKQ]\TOMTKO\K]MZUZU]TKZOKPRÔ KZR]KcOMZ\WVZO\KRWTK\]WTOMWiX]KOiq]VZUOMl

uvwx}x�K{MX]TTKOZR]\PUT]KQ\ObUY]YKUMKZR]KcOMZ\WVZKdOVL̂ ]MZT�
x� WXXOPWMV]TKTRWXXKVOb]\KZR]KVOTZKZOKZR]KcOMZ\WVZO\KO[K̂WZ]\UWXTKWMYK]oLUQ̂ ]MZKY]XUb]\]YKWZKZR]KTUZ]KWMYKWXXK

\]oLU\]YKZW_]TeKX]TTKWQQXUVWiX]KZ\WY]KYUTVOLMZT�
x� cOMZ\WVZO\nTKVOTZTK[O\KLMXOWYUM̀KWMYKRWMYXUM̀KWZKZR]KTUZ]eKXWiO\eKUMTZWXXWZUOMKVOTZTeKOb]\R]WYeKQ\O[UZeKWMYK

OZR]\K]_Q]MT]TKVOMZ]̂QXWZ]YK[O\KTZWZ]YKWXXOPWMV]KŴOLMZTKTRWXXKi]KUMVXLY]YKUMKZR]KcOMZ\WVZKrL̂ KiLZK
MOZKUMKZR]KWXXOPWMV]T�KWMY

xw PR]M]b]\KVOTZTKW\]K̂O\]KZRWMKO\KX]TTKZRWMKWXXOPWMV]TeKZR]KcOMZ\WVZKrL̂ KTRWXXKi]KWYqLTZ]YKWVVO\YUM̀XSK
iSKcRWM̀]Kf\Y]\lKmR]KŴOLMZKO[KZR]KcRWM̀]Kf\Y]\KTRWXXK\][X]VZKHjJKZR]KYU[[]\]MV]Ki]ZP]]MKWVZLWXKVOTZTK
WMYKZR]KWXXOPWMV]TKLMY]\Kr]VZUOMK�l�lIljKWMYKHIJKVRWM̀]TKUMKcOMZ\WVZO\nTKVOTZTKLMY]\Kr]VZUOMK�l�lIlIl

uvwx}xwKgWZ]\UWXTKWMYK]oLUQ̂ ]MZKLMY]\KWMKWXXOPWMV]KTRWXXKi]KT]X]VZ]YKiSKZR]KfPM]\KPUZRK\]WTOMWiX]KQ\Ô QZM]TTl

uvwx�v��������������
uvwx�x�KmR]KcOMZ\WVZO\KTRWXXK]̂QXOSKWKVÔ Q]Z]MZKTLQ]\UMZ]MY]MZKWMYKM]V]TTW\SKWTTUTZWMZTKPROKTRWXXKi]KUMKWZZ]MYWMV]KWZK
ZR]K�\Oq]VZKTUZ]KYL\UM̀KQ]\[O\̂WMV]KO[KZR]KpO\NlKmR]KTLQ]\UMZ]MY]MZKTRWXXK\]Q\]T]MZKZR]KcOMZ\WVZO\eKWMYK
VÔ L̂MUVWZUOMTK̀Ub]MKZOKZR]KTLQ]\UMZ]MY]MZKTRWXXKi]KWTKiUMYUM̀KWTKU[K̀Ub]MKZOKZR]KcOMZ\WVZO\l

uvwx�x�KmR]KcOMZ\WVZO\eKWTKTOOMKWTKQ\WVZUVWiX]KW[Z]\KWPW\YKO[KZR]KcOMZ\WVZeKTRWXXKMOZU[SKZR]KfPM]\KWMYKh\VRUZ]VZeK
ZR\OL̀RKZR]KcOMTZ\LVZUOMKgWMẀ]\eKO[KZR]KMŴ]KWMYKoLWXU[UVWZUOMTKO[KWKQ\OQOT]YKTLQ]\UMZ]MY]MZlKpUZRUMKjkKYWSTKO[K
\]V]UQZKO[KZR]KUM[O\̂WZUOMeKZR]KcOMTZ\LVZUOMKgWMẀ]\K̂WSKMOZU[SKZR]KcOMZ\WVZO\eKTZWZUM̀KPR]ZR]\KZR]KfPM]\eKZR]K
cOMTZ\LVZUOMKgWMẀ]\eKO\KZR]Kh\VRUZ]VZKHjJKRWTK\]WTOMWiX]KOiq]VZUOMKZOKZR]KQ\OQOT]YKTLQ]\UMZ]MY]MZKO\KHIJK\]oLU\]K
WYYUZUOMWXKZÛ]K[O\K\]bU]PlK�WUXL\]KO[KZR]KcOMTZ\LVZUOMKgWMẀ]\KZOKQ\ObUY]KMOZUV]KPUZRUMKZR]Kjk�YWSKQ]\UOYKTRWXXK
VOMTZUZLZ]KMOZUV]KO[KMOK\]WTOMWiX]KOiq]VZUOMl

uvwx�xwKmR]KcOMZ\WVZO\KTRWXXKMOZK]̂QXOSKWKQ\OQOT]YKTLQ]\UMZ]MY]MZKZOKPRÔ KZR]KfPM]\eKcOMTZ\LVZUOMKgWMẀ]\eKO\K
h\VRUZ]VZKRWTK̂WY]K\]WTOMWiX]KWMYKZÛ]XSKOiq]VZUOMlKmR]KcOMZ\WVZO\KTRWXXKMOZKVRWM̀]KZR]KTLQ]\UMZ]MY]MZKPUZROLZKZR]K
fPM]\nTKVOMT]MZeKPRUVRKTRWXXKMOZKLM\]WTOMWiXSKi]KPUZRR]XYKO\KY]XWS]Yl
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IJKLMNJOPQRSTURPSVWJOPQWRSXURYPQJTQZJ[X\]YRRT̂J[U_̀ZX̂̀W
IJKLMNLMabcdaefghijkhfilamifnmhopajqhdiardsgtajujivdvahcdaefghijkhlawcjooawxrnshaqfiahcdayugdizwajgva{ikcshdkhzwa
sgqfinjhsfglajgvahcdaefgwhixkhsfga|jgjtdizwaxwdasgavd}dofmsgtahcda~if�dkhawkcdvxodlajaefghijkhfizwakfgwhixkhsfga
wkcdvxodaqfiahcda�fi��abcd�wkcdvxodawcjooakfghjsgavdhjsoajmmifmisjhdaqfiahcda~if�dkhlasgkoxvsgta���ahcdavjhdafqa
kfnndgkdndghafqahcda�fi�lasghdisnawkcdvxodansodwhfgdavjhdwlajgvahcdavjhdafqa�xrwhjghsjoaefnmodhsfg�a���ajga
jmmfihsfgndghafqahcda�fi�arpakfgwhixkhsfgajkhs}shp�ajgva���ahcdahsndaid�xsidvaqfiakfnmodhsfgafqadjkcamfihsfgafqahcda
�fi��abcdawkcdvxodawcjooamif}svdaqfiahcdafivdiopamiftidwwsfgafqahcda�fi�ahfakfnmodhsfgajgvawcjooagfhad�kddvahsnda
osnshwakxiidghaxgvdiahcdaefghijkha�fkxndghw�abcdawkcdvxodawcjooardaid}swdvajhajmmifmisjhdasghdi}jowajwaid�xsidvarpahcda
kfgvshsfgwafqahcda�fi�ajgva~if�dkh�abcdaefghijkhfiawcjooakffmdijhdaushcahcdaefgwhixkhsfga|jgjtdiasgawkcdvxosgtajgva
mdiqfinsgtahcdaefghijkhfizwa�fi�ahfaj}fsvakfgqoskhaushclajgvajwahfakjxwdagfavdojpasglahcdaufi�afiajkhs}shsdwafqafhcdia
efghijkhfiwlafiahcdakfgwhixkhsfgafiafmdijhsfgwafqahcdayugdizwafugaqfikdwafia�dmjijhdaefghijkhfiw�

IJKLMNL�abcdaefghijkhfilamifnmhopajqhdiardsgtajujivdvahcdaefghijkhajgvahcdidjqhdiajwagdkdwwjipahfanjsghjsgajakxiidgha
wxrnshhjoawkcdvxodlawcjooawxrnshajawxrnshhjoawkcdvxodaqfiahcdaefgwhixkhsfga|jgjtdizwajgva{ikcshdkhzwajmmif}jo�abcda
{ikcshdkhajgvaefgwhixkhsfga|jgjtdizwajmmif}joawcjooagfhardaxgidjwfgjropavdojpdvafiaushccdov�abcdawxrnshhjoa
wkcdvxodawcjooa���ardakffivsgjhdvaushcahcdaefghijkhfizwakfgwhixkhsfgawkcdvxodlajgva���ajoofuahcdaefgwhixkhsfga|jgjtdia
jgva{ikcshdkhaidjwfgjrodahsndahfaid}sduawxrnshhjow�a�qahcdaefghijkhfiaqjsowahfawxrnshajawxrnshhjoawkcdvxodlafiaqjsowahfa
mif}svdawxrnshhjowasgajkkfivjgkdaushcahcdajmmif}dvawxrnshhjoawkcdvxodlahcdaefghijkhfiawcjooagfhardadghshodvahfajgpa
sgkidjwdasgaefghijkha�xnafiad�hdgwsfgafqaefghijkhabsndarjwdvafgahcdahsndaid�xsidvaqfiaid}sduafqawxrnshhjow�

IJKLMNLKabcdaefghijkhfiawcjooamjihsksmjhdaushcafhcdiaefghijkhfiwlahcdaefgwhixkhsfga|jgjtdilajgvahcdayugdiasga
id}sdusgtajgvakffivsgjhsgtajooawkcdvxodwaqfiasgkfimfijhsfgasghfahcda~if�dkhawkcdvxodahcjhaswamidmjidvarpahcda
efgwhixkhsfga|jgjtdi�abcdaefghijkhfiawcjooanj�daid}swsfgwahfahcdakfgwhixkhsfgawkcdvxodajgvawxrnshhjoawkcdvxodajwa
vddndvagdkdwwjiparpahcdaefgwhixkhsfga|jgjtdiahfakfgqfinahfahcda~if�dkhawkcdvxod�

IJKLMNL�abcdaefghijkhfiawcjooamdiqfinahcda�fi�asgatdgdijoajkkfivjgkdaushcahcdanfwhaidkdghawkcdvxodwawxrnshhdvahfahcda
yugdilaefgwhixkhsfga|jgjtdilajgva{ikcshdkhlajgvasgkfimfijhdvasghfahcdajmmif}dva~if�dkhawkcdvxod�

IJKLMMJ�PUX]̀QRWJTQZJ[T]�̂̀WJTRJR_̀J[YR̀
bcdaefghijkhfiawcjooanj�daj}jsojrodlajhahcda~if�dkhawshdlahcdaefghijkha�fkxndghwlasgkoxvsgtaecjgtdayivdiwla
efgwhixkhsfgaecjgtda�sidkhs}dwlajgvafhcdia|fvsqskjhsfgwlasgatffvafivdiajgvanji�dvakxiidghopahfasgvskjhdaqsdova
kcjgtdwajgvawdodkhsfgwanjvdavxisgtakfgwhixkhsfglajgvahcdajmmif}dva�cfma�ijusgtwla~ifvxkha�jhjla�jnmodwlajgva
wsnsojiaid�xsidvawxrnshhjow�abcdwdawcjooardasgadodkhifgskaqfinafiamjmdiakfmplaj}jsojrodahfahcdaefgwhixkhsfga|jgjtdila
{ikcshdkhlajgvayugdilajgvavdos}didvahfahcdaefgwhixkhsfga|jgjtdiaqfiawxrnshhjoahfahcdayugdiaxmfgakfnmodhsfgafqahcda
�fi�ajwajaidkfivafqahcda�fi�ajwakfgwhixkhdv�

IJKLM�J[_P�J�ST�YQ�W�J�SPZXURJ�TRT�JTQZJ[T]�̂̀W
IJKLM�LMa�cfma�ijusgtwajidavijusgtwlavsjtijnwlawkcdvxodwlajgvafhcdiavjhjawmdksjoopamidmjidvaqfiahcda�fi�arpahcda
efghijkhfiafiaja�xrkfghijkhfila�xr�wxrkfghijkhfilanjgxqjkhxidilawxmmosdilafiavswhisrxhfiahfasooxwhijhdawfndamfihsfgafqa
hcda�fi��

IJKLM�L�a~ifvxkha�jhjajidasooxwhijhsfgwlawhjgvjivawkcdvxodwlamdiqfinjgkdakcjihwlasgwhixkhsfgwlarifkcxidwlavsjtijnwlajgva
fhcdiasgqfinjhsfgaqxigswcdvarpahcdaefghijkhfiahfasooxwhijhdanjhdisjowafiad�xsmndghaqfiawfndamfihsfgafqahcda�fi��

IJKLM�LKa�jnmodwajidamcpwskjoad�jnmodwahcjhasooxwhijhdanjhdisjowlad�xsmndghlafiaufi�njgwcsmlajgvadwhjroswcawhjgvjivwa
rpaucskcahcda�fi�ausooarda�xvtdv�

IJKLM�L�a�cfma�ijusgtwla~ifvxkha�jhjla�jnmodwlajgvawsnsojiawxrnshhjowajidagfhaefghijkha�fkxndghw�abcdsiamximfwdaswa
hfavdnfgwhijhdacfuahcdaefghijkhfiamifmfwdwahfakfgqfinahfahcdasgqfinjhsfgats}dgajgvahcdavdwstgakfgkdmhad�midwwdvasga
hcdaefghijkha�fkxndghwaqfiahcfwdamfihsfgwafqahcda�fi�aqfiaucskcahcdaefghijkha�fkxndghwaid�xsidawxrnshhjow�a�d}sdua
rpahcda{ikcshdkhajgvaefgwhixkhsfga|jgjtdiaswawxr�dkhahfahcdaosnshjhsfgwafqa�dkhsfgwa������ahcifxtca�������a
�gqfinjhsfgjoawxrnshhjowaxmfgaucskcahcdaefgwhixkhsfga|jgjtdiajgva{ikcshdkhajidagfhad�mdkhdvahfahj�daidwmfgws}da
jkhsfganjpardawfasvdghsqsdvasgahcdaefghijkha�fkxndghw�a�xrnshhjowahcjhajidagfhaid�xsidvarpahcdaefghijkha�fkxndghwa
njpardaidhxigdvarpahcdaefgwhixkhsfga|jgjtdiafia{ikcshdkhaushcfxhajkhsfg�

IJKLM�L�abcdaefghijkhfiawcjooaid}sduaqfiakfnmosjgkdaushcahcdaefghijkha�fkxndghwlajmmif}dlajgvawxrnshahfahcda
efgwhixkhsfga|jgjtdila�cfma�ijusgtwla~ifvxkha�jhjla�jnmodwlajgvawsnsojiawxrnshhjowaid�xsidvarpahcdaefghijkha
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HIJKLMNOPQRSNRTJJIUVTNJMRWSOXROXMRYUIZMJORPK[LSOOT\RPJXMVK\MRT]]UÎMVR[_ROXMR̀INPOUKJOSINRaTNTbMURTNVRcUJXSOMJOR
IUQRSNROXMRT[PMNJMRIdRTNRT]]UÎMVRYUIZMJORPK[LSOOT\RPJXMVK\MQRWSOXRUMTPINT[\MR]UIL]ONMPPRTNVRSNRPKJXRPMeKMNJMRTPROIR
JTKPMRNIRVM\T_RSNROXMRfIUgRIURSNROXMRTJOŜSOSMPRIdRIOXMUR̀INOUTJOIUPQRhM]TUTOMR̀INOUTJOIUPQRIUROXMRiWNMUjPRIWNRdIUJMPkR
lXMR̀INOUTJOIURPXT\\RJII]MUTOMRWSOXROXMR̀INPOUKJOSINRaTNTbMURSNROXMRJIIUVSNTOSINRIdROXMR̀INOUTJOIUjPRhXI]RHUTWSNbPQR
YUIVKJORHTOTQRhTL]\MPQRTNVRPSLS\TURPK[LSOOT\PRWSOXRUM\TOMVRVIJKLMNOPRPK[LSOOMVR[_RIOXMUR̀INOUTJOIUPk

mnopqrpsRt_RPK[LSOOSNbRhXI]RHUTWSNbPQRYUIVKJORHTOTQRhTL]\MPQRTNVRPSLS\TURPK[LSOOT\PQROXMR̀INOUTJOIURUM]UMPMNOPROIR
OXMRiWNMUQR̀INPOUKJOSINRaTNTbMUQRTNVRcUJXSOMJOQROXTOROXMR̀INOUTJOIURXTPRuvwRUM̂SMWMVRTNVRT]]UÎMVROXMLQRuxwR
VMOMULSNMVRTNVR̂MUSdSMVRLTOMUST\PQRdSM\VRLMTPKUMLMNOPRTNVRdSM\VRJINPOUKJOSINRJUSOMUSTRUM\TOMVROXMUMOIQRIURWS\\RVIRPIQRTNVR
uywRJXMJgMVRTNVRJIIUVSNTOMVROXMRSNdIULTOSINRJINOTSNMVRWSOXSNRPKJXRPK[LSOOT\PRWSOXROXMRUMeKSUMLMNOPRIdROXMRfIUgRTNVR
IdROXMR̀INOUTJORHIJKLMNOPk

mnopqrpzRlXMR̀INOUTJOIURPXT\\R]MUdIULRNIR]IUOSINRIdROXMRfIUgRdIURWXSJXROXMR̀INOUTJORHIJKLMNOPRUMeKSUMRPK[LSOOT\RTNVR
UM̂SMWRIdRhXI]RHUTWSNbPQRYUIVKJORHTOTQRhTL]\MPQRIURPSLS\TURPK[LSOOT\PQRKNOS\ROXMRUMP]MJOŜMRPK[LSOOT\RXTPR[MMNR
UM̂SMWMVRTNVRT]]UÎMVR[_ROXMRcUJXSOMJOk

mnopqrp{RlXMRfIUgRPXT\\R[MRSNRTJJIUVTNJMRWSOXRT]]UÎMVRPK[LSOOT\PRM|JM]OROXTOROXMR̀INOUTJOIURPXT\\RNIOR[MRUM\SM̂MVRIdR
UMP]INPS[S\SO_RdIURVM̂STOSINPRdUILROXMRUMeKSUMLMNOPRIdROXMR̀INOUTJORHIJKLMNOPR[_ROXMRcUJXSOMJOjPRT]]UÎT\RIdRhXI]R
HUTWSNbPQRYUIVKJORHTOTQRhTL]\MPQRIURPSLS\TURPK[LSOOT\PQRKN\MPPROXMR̀INOUTJOIURXTPRP]MJSdSJT\\_RNIOSdSMVROXMR̀INPOUKJOSINR
aTNTbMURTNVRcUJXSOMJORIdRPKJXRVM̂STOSINRTOROXMROSLMRIdRPK[LSOOT\RTNVRuvwROXMRcUJXSOMJORXTPRbŜMNRWUSOOMNRT]]UÎT\ROIROXMR
P]MJSdSJRVM̂STOSINRTPRTRLSNIURJXTNbMRSNROXMRfIUgQRIURuxwRTR̀XTNbMRiUVMURIUR̀INPOUKJOSINR̀XTNbMRHSUMJOŜMRXTPR[MMNR
SPPKMVRTKOXIUS}SNbROXMRVM̂STOSINkRlXMR̀INOUTJOIURPXT\\RNIOR[MRUM\SM̂MVRIdRUMP]INPS[S\SO_RdIURMUUIUPRIURILSPPSINPRSNRhXI]R
HUTWSNbPQRYUIVKJORHTOTQRhTL]\MPQRIURPSLS\TURPK[LSOOT\PQR[_ROXMRcUJXSOMJOjPRT]]UÎT\ROXMUMIdk

mnopqrp~RlXMR̀INOUTJOIURPXT\\RVSUMJORP]MJSdSJRTOOMNOSINQRSNRWUSOSNbRIURINRUMPK[LSOOMVRhXI]RHUTWSNbPQRYUIVKJORHTOTQR
hTL]\MPQRIURPSLS\TURPK[LSOOT\PQROIRUM̂SPSINPRIOXMUROXTNROXIPMRUMeKMPOMVR[_ROXMR̀INPOUKJOSINRaTNTbMURTNVRcUJXSOMJORINR
]UM̂SIKPRPK[LSOOT\PkR�NROXMRT[PMNJMRIdRPKJXRNIOSJMQROXMRcUJXSOMJOjPRT]]UÎT\RIdRTRUMPK[LSPPSINRPXT\\RNIORT]]\_ROIRPKJXR
UM̂SPSINPk

mnopqrpq�RlXMR̀INOUTJOIURPXT\\RNIOR[MRUMeKSUMVROIR]UÎSVMR]UIdMPPSINT\RPMÛSJMPROXTORJINPOSOKOMROXMR]UTJOSJMRIdR
TUJXSOMJOKUMRIURMNbSNMMUSNbRKN\MPPRPKJXRPMÛSJMPRTUMRP]MJSdSJT\\_RUMeKSUMVR[_ROXMR̀INOUTJORHIJKLMNOPRdIURTR]IUOSINRIdR
OXMRfIUgRIURKN\MPPROXMR̀INOUTJOIURNMMVPROIR]UÎSVMRPKJXRPMÛSJMPRSNRIUVMUROIRJTUU_RIKOROXMR̀INOUTJOIUjPRUMP]INPS[S\SOSMPR
dIURJINPOUKJOSINRLMTNPQRLMOXIVPQROMJXNSeKMPQRPMeKMNJMPQRTNVR]UIJMVKUMPkRlXMR̀INOUTJOIURPXT\\RNIOR[MRUMeKSUMVROIR
]UÎSVMR]UIdMPPSINT\RPMÛSJMPRSNR̂SI\TOSINRIdRT]]\SJT[\MR\TWk

mnopqrpq�pqR�dR]UIdMPPSINT\RVMPSbNRPMÛSJMPRIURJMUOSdSJTOSINPR[_RTRVMPSbNR]UIdMPPSINT\RUM\TOMVROIRP_POMLPQRLTOMUST\PQRIUR
MeKS]LMNORTUMRP]MJSdSJT\\_RUMeKSUMVRIdROXMR̀INOUTJOIUR[_ROXMR̀INOUTJORHIJKLMNOPQROXMRiWNMURTNVROXMRcUJXSOMJORWS\\R
P]MJSd_RT\\R]MUdIULTNJMRTNVRVMPSbNRJUSOMUSTROXTORPKJXRPMÛSJMPRLKPORPTOSPd_kRlXMR̀INOUTJOIURPXT\\R[MRMNOSO\MVROIRUM\_RK]INR
OXMRTVMeKTJ_RTNVRTJJKUTJ_RIdROXMR]MUdIULTNJMRTNVRVMPSbNRJUSOMUSTR]UÎSVMVRSNROXMR̀INOUTJORHIJKLMNOPkRlXMR
ÌNOUTJOIURPXT\\RJTKPMRPKJXRPMÛSJMPRIURJMUOSdSJTOSINPROIR[MR]UÎSVMVR[_RTNRT]]UI]USTOM\_R\SJMNPMVRVMPSbNR]UIdMPPSINT\QR
WXIPMRPSbNTOKUMRTNVRPMT\RPXT\\RT]]MTURINRT\\RVUTWSNbPQRJT\JK\TOSINPQRP]MJSdSJTOSINPQRJMUOSdSJTOSINPQRhXI]RHUTWSNbPQRTNVR
IOXMURPK[LSOOT\PR]UM]TUMVR[_RPKJXR]UIdMPPSINT\kRhXI]RHUTWSNbPQRTNVRIOXMURPK[LSOOT\PRUM\TOMVROIROXMRfIUgQRVMPSbNMVRIUR
JMUOSdSMVR[_RPKJXR]UIdMPPSINT\QRSdR]UM]TUMVR[_RIOXMUPQRPXT\\R[MTURPKJXR]UIdMPPSINT\jPRWUSOOMNRT]]UÎT\RWXMNRPK[LSOOMVROIR
OXMRcUJXSOMJOkRlXMRiWNMUQROXMRcUJXSOMJOQRTNVROXMR̀INPOUKJOSINRaTNTbMURPXT\\R[MRMNOSO\MVROIRUM\_RK]INROXMRTVMeKTJ_RTNVR
TJJKUTJ_RIdROXMRPMÛSJMPQRJMUOSdSJTOSINPQRTNVRT]]UÎT\PR]MUdIULMVRIUR]UÎSVMVR[_RPKJXRVMPSbNR]UIdMPPSINT\PQR]UÎSVMVR
OXMRiWNMURTNVRcUJXSOMJORXT̂MRP]MJSdSMVROIROXMR̀INOUTJOIUROXMR]MUdIULTNJMRTNVRVMPSbNRJUSOMUSTROXTORPKJXRPMÛSJMPRLKPOR
PTOSPd_kRYKUPKTNOROIROXSPRhMJOSINRykvxkv�QROXMRcUJXSOMJORWS\\RUM̂SMWRTNVRT]]UÎMRIUROTgMRIOXMURT]]UI]USTOMRTJOSINRINR
PK[LSOOT\PRIN\_RdIUROXMR\SLSOMVR]KU]IPMRIdRJXMJgSNbRdIURJINdIULTNJMRWSOXRSNdIULTOSINRbŜMNRTNVROXMRVMPSbNRJINJM]OR
M|]UMPPMVRSNROXMR̀INOUTJORHIJKLMNOPkRlXMR̀INPOUKJOSINRaTNTbMURPXT\\RUM̂SMWRPK[LSOOT\PRdIURPMeKMNJSNbQR
JINPOUKJOT[S\SO_QRTNVRJIIUVSNTOSINRSL]TJOPRINRIOXMUR̀INOUTJOIUPk

mnopqrpq�prR�dROXMR̀INOUTJORHIJKLMNOPRUMeKSUMROXMR̀INOUTJOIUjPRVMPSbNR]UIdMPPSINT\ROIRJMUOSd_ROXTOROXMRfIUgRXTPR[MMNR
]MUdIULMVRSNRTJJIUVTNJMRWSOXROXMRVMPSbNRJUSOMUSTQROXMR̀INOUTJOIURPXT\\RdKUNSPXRPKJXRJMUOSdSJTOSINPROIROXMR̀INPOUKJOSINR
aTNTbMURTNVRcUJXSOMJORTOROXMROSLMRTNVRSNROXMRdIULRP]MJSdSMVR[_ROXMRcUJXSOMJOk
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IJKLMKJNOPJQRJSTUP
IJKLMKLMVWXYVZ[\]̂_̀][̂VaX_bbV̀[\cd\YV[eŶ_]d[\aV_]V]XYVad]YV][V_̂Y_aVeŶfd]]YgVhiV_eebd̀_hbYVb_jakVa]_]l]YakV[̂gd\_\̀YakV
[̀gYakV̂lbYaV_\gV̂Ymlb_]d[\akVb_jclbV[̂gŶaV[cVelhbd̀V_l]X[̂d]dYakV_\gV]XYVZ[\]̂_̀]Vn[̀lfY\]aV_\gVaX_bbV\[]V
l\̂Y_a[\_hbiVY\̀lfhŶV]XYVad]YVjd]XVf_]Ŷd_baV[̂VYoldefY\]p
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IJKLMuJvwUUTxyJzx{J|zU}~Txy
IJKLMuLMVWXYVZ[\]̂_̀][̂VaX_bbVhYV̂Yae[\adhbYVc[̂V̀l]]d\mkVcd]]d\mkV[̂Ve_]̀Xd\mV̂Yold̂YgV][V̀[febY]YV]XYV�[̂�V[̂V][Vf_�YV
d]aVe_̂]aVcd]V][mY]XŶVê[eŶbipV�bbV_̂Y_aV̂Yold̂d\mV̀l]]d\mkVcd]]d\mkV[̂Ve_]̀Xd\mVaX_bbVhYV̂Ya][̂YgV][V]XYV̀[\gd]d[\VY�da]d\mV
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[̀\a]̂l̀]d[\V[cV]XYV�j\ŶkV�Ye_̂_]YVZ[\]̂_̀][̂akV[̂V[cV[]XŶVZ[\]̂_̀][̂aVhiV̀l]]d\mkVe_]̀Xd\mkV[̂V[]XŶjdaYV_b]Ŷd\mV
al̀XV̀[\a]̂l̀]d[\kV[̂VhiVY�̀_s_]d[\pVWXYVZ[\]̂_̀][̂VaX_bbV\[]V̀l]V[̂V[]XŶjdaYV_b]ŶV̀[\a]̂l̀]d[\VhiV]XYV�j\ŶkV
�Ye_̂_]YVZ[\]̂_̀][̂akV[̂VhiV[]XŶVZ[\]̂_̀][̂aVY�̀Ye]Vjd]XVĵd]]Y\V̀[\aY\]V[cV]XYVZ[\a]̂l̀]d[\Vt_\_mŶkV�j\ŶkV_\gV
al̀XV[]XŶVZ[\]̂_̀][̂aV[̂V�Ye_̂_]YVZ[\]̂_̀][̂apVZ[\aY\]VaX_bbV\[]VhYVl\̂Y_a[\_hbiVjd]XXYbgpVWXYVZ[\]̂_̀][̂VaX_bbV\[]V
l\̂Y_a[\_hbiVjd]XX[bgkVĉ[fV]XYV�Ye_̂_]YVZ[\]̂_̀][̂akV[]XŶVZ[\]̂_̀][̂akV[̂V]XYV�j\ŶkVd]aV̀[\aY\]V][V̀l]]d\mV[̂V
[]XŶjdaYV_b]Ŷd\mV]XYV�[̂�p
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l̂hhdaXV̀_laYgVhiV[eŶ_]d[\aVl\gŶV]XYVZ[\]̂_̀]pV�]V̀[febY]d[\V[cV]XYV�[̂�kV]XYVZ[\]̂_̀][̂VaX_bbV̂Yf[sYVj_a]YV
f_]Ŷd_bakV̂lhhdaXkV]XYVZ[\]̂_̀][̂raV][[bakV̀[\a]̂l̀]d[\VYoldefY\]kVf_̀Xd\ŶikV_\gVal̂eblaVf_]Ŷd_baVĉ[fV_\gV_h[l]V
]XYV�̂[�Ỳ]p

IJKLM�LqV�cV]XYVZ[\]̂_̀][̂Vc_dbaV][V̀bY_\VleV_aVê[sdgYgVd\V]XYVZ[\]̂_̀]Vn[̀lfY\]akV]XYV�j\ŶkV[̂VZ[\a]̂l̀]d[\V
t_\_mŶVjd]XV]XYV�j\ŶraV_eê[s_bkVf_iVg[Va[V_\gV]XYV�j\ŶVaX_bbVhYVY\]d]bYgV][V̂Ydfhl̂aYfY\]Vĉ[fV]XYVZ[\]̂_̀][̂p
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[̀eîdmX]aV_\gVe_]Y\]V̂dmX]aV_\gVaX_bbVX[bgV]XYV�j\ŶkVZ[\a]̂l̀]d[\Vt_\_mŶkV_\gV�̂ X̀d]Ỳ]VX_̂fbYaaVĉ[fVb[aaV[\V
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[̀\]_d\YgVd\Vn̂_jd\makV�eỲdcd̀_]d[\akV[̂V[]XŶVg[̀lfY\]aVêYe_̂YgVhiV]XYV�j\ŶkV�̂ X̀d]Ỳ]kV[̂VZ[\a]̂l̀]d[\V
t_\_mŶpV�[jYsŶkVdcV_\Vd\ĉd\mYfY\]V[cV_V̀[eîdmX]V[̂Ve_]Y\]VdaVgdà[sŶYgVhikV[̂Vf_gYV�\[j\V][kV]XYVZ[\]̂_̀][̂kV]XYV
Z[\]̂_̀][̂VaX_bbVhYV̂Yae[\adhbYVc[̂V]XYVb[aaVl\bYaaV]XYVd\c[̂f_]d[\VdaVê[fe]biVcl̂\daXYgV][V]XYV�̂ X̀d]Ỳ]V]X̂[lmXV]XYV
Z[\a]̂l̀]d[\Vt_\_mŶp
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Z[\a]̂l̀]d[\Vt_\_mŶkV�̂ X̀d]Ỳ]kVZ[\a]̂l̀]d[\Vt_\_mŶraV_\gV�̂ X̀d]Ỳ]raV̀[\alb]_\]akV_\gV_mY\]aV_\gVYfeb[iYYaV[cV
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_̂dad\mV[l]V[cV[̂V̂Yalb]d\mVĉ[fVeŶc[̂f_\̀YV[cV]XYV�[̂�kVê[sdgYgV]X_]Val̀XV̀b_dfkVg_f_mYkVb[aakV[̂VY�eY\aYVdaV
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_\i[\YVgd̂Ỳ]biV[̂Vd\gd̂Ỳ]biVYfeb[iYgVhiV]XYfkV[̂V_\i[\YVc[̂VjX[aYV_̀]aV]XYiVf_iVhYVbd_hbYkV̂Ym_̂gbYaaV[cVjXY]XŶV[̂V
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�lR]̂PUR̀Pj_RXẐbSZV_RP�URUY]̂PXcUTTPVRSTb̀]PZc]P�̂ScVZ]SZPVRPUTTPS_WWbRVSUZV_RXPZcUZP̂]TUZ]PZ_P_̂PUaa]SZPZc]P
�̂ScVZ]SZnXPX]̂�VS]XP_̂P\̂_a]XXV_RUTP̂]X\_RXViVTVZV]XfP�c]P�lR]̂PXcUTTP\̂_W\ZT[PR_ZVa[PZc]P�̂ScVZ]SZP_aPZc]PXbiXZURS]P_aP
UR[P̀V̂]SZPS_WWbRVSUZV_RXPi]Zl]]RPZc]P�lR]̂PUR̀PZc]Pj_RXẐbSZV_RP�URUY]̂P_Zc]̂lVX]P̂]TUZVRYPZ_PZc]P�̂_�]SZfP
j_WWbRVSUZV_RXPi[PUR̀PlVZcPZc]P�̂ScVZ]SZnXPS_RXbTZURZXPXcUTTPi]PZĉ_bYcPZc]P�̂ScVZ]SZfPj_WWbRVSUZV_RXPi[PUR̀PlVZcP
dbiS_RẐUSZ_̂XPUR̀PXb\\TV]̂XPXcUTTPi]PZĉ_bYcPZc]Pj_RẐUSZ_̂fPj_WWbRVSUZV_RXPi[PUR̀PlVZcP_Zc]̂Pj_RẐUSZ_̂XPXcUTTPi]P
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IJKLMNJOIJPOQLRSIKMTIULROVWRWNPKXOQLYYMRUTWIULRSOZ[OWR\O]UIJOIJPÔ]RPK_SOL]RÒLKTPSOWR\OaPbWKWIPOQLRIKWTILKSO
SJWccOZPOIJKLMNJOIJPÔ]RPKXOdJPOQLRIKWTIOeLTMYPRISOYW[OSbPTÙ[OLIJPKOTLYYMRUTWIULRObKLILTLcSX

fghijikOdJPOQLRSIKMTIULROVWRWNPKOWR\OlKTJUIPTIO]UccOKPmUP]OWR\OTPKIÙ[OWccOlbbcUTWIULRSÒLKOnW[YPRIOZ[OIJPO
QLRIKWTILKoOUROWTTLK\WRTPO]UIJOIJPObKLmUSULRSOL̀OlKIUTcPOpX

fghijiqOdJPOlKTJUIPTIOWR\OQLRSIKMTIULROVWRWNPKOJWmPOWMIJLKUI[OILOKPrPTIOsLKtOIJWIO\LPSORLIOTLR̀LKYOILOIJPOQLRIKWTIO
eLTMYPRISoOWR\O]UccORLIÙ[OPWTJOLIJPKOWZLMIOIJPOKPrPTIULRXOsJPRPmPKOIJPOQLRSIKMTIULROVWRWNPKOTLRSU\PKSOUIORPTPSSWK[O
LKOW\mUSWZcPoOIJPOQLRSIKMTIULROVWRWNPKO]UccOJWmPOWMIJLKUI[OILOKPuMUKPOURSbPTIULROLKOIPSIURNOL̀OIJPOsLKtOUROWTTLK\WRTPO
]UIJOaPTIULRSOvwXxXyOWR\OvwXxXwoOMbLRO]KUIIPROWMIJLKUzWIULROL̀OIJPÔ]RPKoO]JPIJPKOLKORLIOIJPOsLKtOUSÒWZKUTWIP\oO
URSIWccP\OLKOTLYbcPIP\XOdJPÒLKPNLURNOWMIJLKUI[OL̀OIJPOQLRSIKMTIULROVWRWNPKO]UccOZPOSMZrPTIOILOIJPObKLmUSULRSOL̀O
aPTIULRSOxXyXv{OIJKLMNJOxXyXy|OURTcMSUmPoO]UIJOKPSbPTIOILOURIPKbKPIWIULRSOWR\O\PTUSULRSOL̀OIJPOlKTJUIPTIXO}L]PmPKoO
RPUIJPKOIJPOlKTJUIPTI_SORLKOIJPOQLRSIKMTIULROVWRWNPK_SOWMIJLKUI[OILOWTIOMR\PKOIJUSOaPTIULROxXyX{ORLKOWO\PTUSULROYW\POZ[O
PUIJPKOL̀OIJPYOURONLL\ÒWUIJOPUIJPKOILOP~PKTUSPOLKORLIOILOP~PKTUSPOSMTJOWMIJLKUI[OSJWccONUmPOKUSPOILOWO\MI[OLKOKPSbLRSUZUcUI[O
L̀OIJPOlKTJUIPTIOLKOIJPOQLRSIKMTIULROVWRWNPKOILOIJPOQLRIKWTILKoOaMZTLRIKWTILKSoOSMbbcUPKSoOIJPUKOWNPRISOLKOPYbcL[PPSoO
LKOLIJPKObPKSLRSObPK̀LKYURNOWR[OL̀OIJPOsLKtX

fghiji�O�IUcUzURNOIJPOSMZYUIIWcOSTJP\McPObKLmU\P\OZ[OIJPOQLRIKWTILKoOIJPOQLRSIKMTIULROVWRWNPKOSJWccObKPbWKPoOWR\O
KPmUSPOWSORPTPSSWK[oOWOnKLrPTIOSMZYUIIWcOSTJP\McPOURTLKbLKWIURNOUR̀LKYWIULRÒKLYOLIJPKOQLRIKWTILKSoOIJPÔ]RPKoO
]̂RPK_SOTLRSMcIWRISoÔ]RPK_SOaPbWKWIPOQLRIKWTILKSOWR\OmPR\LKSoONLmPKRYPRIWcOWNPRTUPSoOWR\ObWKIUTUbWRISOUROIJPO
nKLrPTIOMR\PKOIJPOYWRWNPYPRIOL̀OIJPOQLRSIKMTIULROVWRWNPKXOdJPOnKLrPTIOSMZYUIIWcOSTJP\McPOWR\OWR[OKPmUSULRSOSJWccOZPO
SMZYUIIP\OILOIJPOlKTJUIPTIÒLKOWbbKLmWcX

fghiji��OdJPOQLRSIKMTIULROVWRWNPKO]UccOKPTPUmPOWR\ObKLYbIc[OKPmUP]ÒLKOTLR̀LKYWRTPO]UIJOIJPOSMZYUIIWcO
KPuMUKPYPRISOL̀OIJPOQLRIKWTIOeLTMYPRISoOWccOSMZYUIIWcSÒKLYOIJPOQLRIKWTILKOSMTJOWSOaJLbOeKW]URNSoOnKL\MTIOeWIWoO
WR\OaWYbcPSXOsJPKPOIJPKPOWKPOLIJPKOQLRIKWTILKSoOIJPOQLRSIKMTIULROVWRWNPKO]UccOWcSLOTJPTtOWR\OTLLK\URWIPOIJPO
UR̀LKYWIULROTLRIWURP\O]UIJUROPWTJOSMZYUIIWcOKPTPUmP\ÒKLYOIJPOQLRIKWTILKOWR\OLIJPKOQLRIKWTILKSoOWR\OIKWRSYUIOILOIJPO
lKTJUIPTIOIJLSPOKPTLYYPR\P\ÒLKOWbbKLmWcXO�[OSMZYUIIURNOaJLbOeKW]URNSoOnKL\MTIOeWIWoOaWYbcPSoOWR\OSUYUcWKO
SMZYUIIWcSoOIJPOQLRSIKMTIULROVWRWNPKOKPbKPSPRISOILOIJPÔ]RPKOWR\OlKTJUIPTIOIJWIOIJPOQLRSIKMTIULROVWRWNPKOJWSO
KPmUP]P\OWR\OKPTLYYPR\P\OIJPYÒLKOWbbKLmWcXOdJPOQLRSIKMTIULROVWRWNPK_SOWTIULRSO]UccOZPOIWtPROUROWTTLK\WRTPO]UIJO
IJPOnKLrPTIOSMZYUIIWcOSTJP\McPOWbbKLmP\OZ[OIJPOlKTJUIPTIOLKoOUROIJPOWZSPRTPOL̀OWROWbbKLmP\OnKLrPTIOSMZYUIIWcOSTJP\McPoO
]UIJOKPWSLRWZcPObKLYbIRPSSO]JUcPOWccL]URNOSM̀̀UTUPRIOIUYPOILObPKYUIOW\PuMWIPOKPmUP]OZ[OIJPOlKTJUIPTIX

fghiji��OdJPOlKTJUIPTIO]UccOKPmUP]OWR\OWbbKLmPoOLKOIWtPOLIJPKOWbbKLbKUWIPOWTIULROMbLRoOIJPOQLRIKWTILK_SOSMZYUIIWcSO
SMTJOWSOaJLbOeKW]URNSoOnKL\MTIOeWIWoOWR\OaWYbcPSoOZMIOLRc[ÒLKOIJPOcUYUIP\ObMKbLSPOL̀OTJPTtURNÒLKOTLR̀LKYWRTPO
]UIJOUR̀LKYWIULRONUmPROWR\OIJPO\PSUNROTLRTPbIOP~bKPSSP\OUROIJPOQLRIKWTIOeLTMYPRISXOdJPOlKTJUIPTI_SOWTIULRO]UccOZPO
IWtPROUROWTTLK\WRTPO]UIJOIJPOSMZYUIIWcOSTJP\McPOWbbKLmP\OZ[OIJPOlKTJUIPTIOLKoOUROIJPOWZSPRTPOL̀OWROWbbKLmP\OSMZYUIIWcO
STJP\McPoO]UIJOKPWSLRWZcPObKLYbIRPSSO]JUcPOWccL]URNOSM̀̀UTUPRIOIUYPOUROIJPOlKTJUIPTI_SObKL̀PSSULRWcOrM\NYPRIOILO
bPKYUIOW\PuMWIPOKPmUP]XO�bLROIJPOlKTJUIPTI_SOTLYbcPIP\OKPmUP]oOIJPOlKTJUIPTIOSJWccOIKWRSYUIOUISOSMZYUIIWcOKPmUP]OILO
IJPOQLRSIKMTIULROVWRWNPKX

fghiji�jO�PmUP]OL̀OIJPOQLRIKWTILK_SOSMZYUIIWcSOZ[OIJPOQLRSIKMTIULROVWRWNPKOWR\OlKTJUIPTIOUSORLIOTLR\MTIP\ÒLKOIJPO
bMKbLSPOL̀O\PIPKYURURNOIJPOWTTMKWT[OWR\OTLYbcPIPRPSSOL̀OLIJPKO\PIWUcSOSMTJOWSO\UYPRSULRSOWR\OuMWRIUIUPSoOLKÒLKO
SMZSIWRIUWIURNOURSIKMTIULRSÒLKOURSIWccWIULROLKObPK̀LKYWRTPOL̀OPuMUbYPRIOLKOS[SIPYSoOWccOL̀O]JUTJOKPYWUROIJPO
KPSbLRSUZUcUI[OL̀OIJPOQLRIKWTILKOWSOKPuMUKP\OZ[OIJPOQLRIKWTIOeLTMYPRISXOdJPOQLRSIKMTIULROVWRWNPKOWR\OlKTJUIPTI_SO
KPmUP]OL̀OIJPOQLRIKWTILK_SOSMZYUIIWcSOSJWccORLIOKPcUPmPOIJPOQLRIKWTILKOL̀OIJPOLZcUNWIULRSOMR\PKOaPTIULRSOwXwoOwX�oO
WR\OwXvyXOdJPOQLRSIKMTIULROVWRWNPKOWR\OlKTJUIPTI_SOKPmUP]OSJWccORLIOTLRSIUIMIPOWbbKLmWcOL̀OSẀPI[ObKPTWMIULRSOLKOL̀O
WR[OTLRSIKMTIULROYPWRSoOYPIJL\SoOIPTJRUuMPSoOSPuMPRTPSoOLKObKLTP\MKPSXOdJPOlKTJUIPTI_SOWbbKLmWcOL̀OWOSbPTÙUTOUIPYO
SJWccORLIOUR\UTWIPOWbbKLmWcOL̀OWROWSSPYZc[OL̀O]JUTJOIJPOUIPYOUSOWOTLYbLRPRIX

fghiji��OdJPOQLRSIKMTIULROVWRWNPKO]UccObKPbWKPOQJWRNPÔK\PKSOWR\OQLRSIKMTIULROQJWRNPOeUKPTIUmPSX

fghiji�hOdJPOQLRSIKMTIULROVWRWNPKOWR\OIJPOlKTJUIPTIO]UccOIWtPOWbbKLbKUWIPOWTIULROLROQJWRNPÔK\PKSOLKOQLRSIKMTIULRO
QJWRNPOeUKPTIUmPSOUROWTTLK\WRTPO]UIJOlKIUTcPO�oOWR\OIJPOlKTJUIPTIO]UccOJWmPOWMIJLKUI[OILOLK\PKOYURLKOTJWRNPSOUROIJPO
sLKtOWSObKLmU\P\OUROaPTIULRO�XxXOdJPOlKTJUIPTIoOUROTLRSMcIWIULRO]UIJOIJPOQLRSIKMTIULROVWRWNPKoO]UccOURmPSIUNWIPOWR\O
YWtPO\PIPKYURWIULRSOWR\OKPTLYYPR\WIULRSOKPNWK\URNOTLRTPWcP\OWR\OMRtRL]ROTLR\UIULRSOWSObKLmU\P\OUROaPTIULRO
wX�XxX
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IJKLMLNOPQRSTSUSVWPRXYPZ[\]̂ YVR_P̀a[bSZYZPcdPRXYPe[VRaf\R[agPRXYPe[V_Ra]\RS[VPhfVfWYaPiSTTP̂fSVRfSVPfRPRXYP_SRYPj[aPRXYP
kiVYaP[VYP\[̀dP[jPfTTPe[VRaf\RPl[\]̂ YVR_gPf̀ à[bYZPmX[̀PlafiSVW_gPna[Z]\RPlfRfgPmf̂ T̀Y_gPfVZP_ŜSTfaPaYo]SaYZP
_]ĉ SRRfT_gPSVPW[[ZP[aZYaPfVZP̂fapYZP\]aaYVRTdPR[PaY\[aZPfTTP\XfVWY_PfVZP_YTY\RS[V_P̂fZYPZ]aSVWP\[V_Ra]\RS[VqPrXY_YP
iSTTPcYPfbfSTfcTYPR[PRXYPsa\XSRY\RPfVZPRXYPe[VRaf\R[agPfVZPiSTTPcYPZYTSbYaYZPR[PRXYPkiVYaP]̀[VP\[̂ T̀YRS[VP[jPRXYP
na[tY\Rq

IJKLMLNuPrXYPe[V_Ra]\RS[VPhfVfWYaPiSTTPf__S_RPRXYPsa\XSRY\RPSVP\[VZ]\RSVWPSV_̀Y\RS[V_PR[PZYRYâSVYPRXYPZfRYP[aPZfRY_P[jP
m]c_RfVRSfTPe[̂ T̀YRS[VPfVZPRXYPZfRYP[jPjSVfTP\[̂ T̀YRS[VvPS__]YPeYaRSjS\fRY_P[jPm]c_RfVRSfTPe[̂ T̀YRS[VPSVP\[Vt]V\RS[VP
iSRXPRXYPsa\XSRY\RP̀]a_]fVRPR[PmY\RS[VPwqxvPfVZPaY\YSbYPfVZPj[aifaZPR[PRXYPkiVYaPiaSRRYVPifaafVRSY_PfVZPaYTfRYZP
Z[\]̂ YVR_PaYo]SaYZPcdPRXYPe[VRaf\RPfVZPf__ŶcTYZPcdPRXYPe[VRaf\R[aP̀]a_]fVRPR[PmY\RS[VPwqyzqPrXYPe[V_Ra]\RS[VP
hfVfWYaPiSTTPj[aifaZPR[PRXYPsa\XSRY\RPfPjSVfTPs̀ T̀S\fRS[VPfVZPeYaRSjS\fRYPj[aPnfd̂ YVRP[aPjSVfTPna[tY\RPs̀ T̀S\fRS[VPfVZP
na[tY\RPeYaRSjS\fRYPj[aPnfd̂ YVRP]̀[VPRXYPe[VRaf\R[a{_P\[̂ T̀SfV\YPiSRXPRXYPaYo]SaŶYVR_P[jPRXYPe[VRaf\RPl[\]̂ YVR_q

IJKLMLN|P}jPRXYPkiVYaPfVZPsa\XSRY\RPfWaYYgPRXYPsa\XSRY\RPiSTTP̀a[bSZYP[VYP[aP̂[aYPna[tY\RPaỲaY_YVRfRSbY_PR[Pf__S_RPSVP
\faadSVWP[]RPRXYPsa\XSRY\R{_PaY_̀[V_ScSTSRSY_PfRPRXYP_SRYqPrXYPkiVYaP_XfTTPV[RSjdPRXYPe[V_Ra]\RS[VPhfVfWYaP[jPfVdP
\XfVWYPSVPRXYPZ]RSY_gPaY_̀[V_ScSTSRSY_PfVZPTŜSRfRS[V_P[jPf]RX[aSRdP[jPRXYPna[tY\RPaỲaY_YVRfRSbY_q

IJKLMLN~PrXYPsa\XSRY\RPiSTTPSVRYàaYRPfVZPZY\SZYP̂fRRYa_P\[V\YaVSVWP̀Yaj[âfV\YP]VZYagPfVZPaYo]SaŶYVR_P[jgPRXYP
e[VRaf\RPl[\]̂ YVR_P[VPiaSRRYVPaYo]Y_RP[jPRXYPe[V_Ra]\RS[VPhfVfWYagPkiVYagP[aPe[VRaf\R[aPRXa[]WXPRXYPe[V_Ra]\RS[VP
hfVfWYaqPrXYPsa\XSRY\R{_PaY_̀[V_YPR[P_]\XPaYo]Y_R_PiSTTPcYP̂fZYPSVPiaSRSVWPiSRXSVPfVdPRŜYPTŜSR_PfWaYYZP]̀[VP[aP
[RXYaiS_YPiSRXPaYf_[VfcTYP̀a[̂ R̀VY__qP

IJKLMLN�P}VRYàaYRfRS[V_PfVZPZY\S_S[V_P[jPRXYPsa\XSRY\RPiSTTPcYP\[V_S_RYVRPiSRXPRXYPSVRYVRP[jgPfVZPaYf_[VfcTdPSVjYafcTYP
ja[̂ gPRXYPe[VRaf\RPl[\]̂ YVR_PfVZPiSTTPcYPSVPiaSRSVWP[aPSVPRXYPj[âP[jPZafiSVW_qP�XYVP̂fpSVWP_]\XPSVRYàaYRfRS[V_P
fVZPZY\S_S[V_gPRXYPsa\XSRY\RPiSTTPYVZYfb[aPR[P_Y\]aYPjfSRXj]TP̀Yaj[âfV\YPcdPc[RXPkiVYaPfVZPe[VRaf\R[agPiSTTPV[RP_X[iP
f̀aRSfTSRdPR[PYSRXYagPfVZPiSTTPV[RPcYPTSfcTYPj[aPaY_]TR_P[jPSVRYàaYRfRS[V_P[aPZY\S_S[V_P_[PaYVZYaYZPSVPW[[ZPjfSRXq

IJKLMLM�PrXYPsa\XSRY\R{_PZY\S_S[V_P[VP̂fRRYa_PaYTfRSVWPR[PfY_RXYRS\PYjjY\RPiSTTPcYPjSVfTPSjP\[V_S_RYVRPiSRXPRXYPSVRYVRP
Y�̀aY__YZPSVPRXYPe[VRaf\RPl[\]̂ YVR_q

IJKLMLMNPrXYPe[V_Ra]\RS[VPhfVfWYaPiSTTPaY\YSbYPfVZPaYbSYiPaYo]Y_R_Pj[aPSVj[âfRS[VPja[̂ PRXYPe[VRaf\R[agPfVZPj[aifaZP
Yf\XPaYo]Y_RPj[aPSVj[âfRS[VPR[PRXYPsa\XSRY\RgPiSRXPRXYPe[V_Ra]\RS[VPhfVfWYa{_PaY\[̂ ŶVZfRS[VqPrXYPsa\XSRY\RPiSTTP
aYbSYiPfVZPaY_̀[VZPSVPiaSRSVWgPRXa[]WXPRXYPe[V_Ra]\RS[VPhfVfWYagPR[PaYo]Y_R_Pj[aPSVj[âfRS[VPfc[]RPRXYPe[VRaf\RP
l[\]̂ YVR_qPrXYPe[V_Ra]\RS[VPhfVfWYa{_PaY\[̂ ŶVZfRS[VPfVZPRXYPsa\XSRY\R{_PaY_̀[V_YPR[PYf\XPaYo]Y_RPiSTTPcYP̂fZYP
SVPiaSRSVWPiSRXSVPfVdPRŜYPTŜSR_PfWaYYZP]̀[VP[aP[RXYaiS_YPiSRXPaYf_[VfcTYP̀a[̂ R̀VY__qP}jPf̀ à[̀aSfRYgPRXYPsa\XSRY\RP
iSTTP̀aỲfaYPfVZPS__]YP_]̀ T̀ŶYVRfTPlafiSVW_PfVZPm̀Y\SjS\fRS[V_PSVPaY_̀[V_YPR[PRXYPaYo]Y_R_Pj[aPSVj[âfRS[Vq

�������JOJJJ��������������
IJOLNJ�����������
IJOLNLNPsPm]c\[VRaf\R[aPS_PfP̀Ya_[VP[aPYVRSRdPiX[PXf_PfPZSaY\RP\[VRaf\RPiSRXPRXYPe[VRaf\R[aPR[P̀Yaj[âPfP̀[aRS[VP[jPRXYP
�[apPfRPRXYP_SRYqPrXYPRYâP�m]c\[VRaf\R[a�PS_PaYjYaaYZPR[PRXa[]WX[]RPRXYPe[VRaf\RPl[\]̂ YVR_Pf_PSjP_SVW]TfaPSVPV]̂ cYaP
fVZP̂YfV_PfPm]c\[VRaf\R[aP[aPfVPf]RX[aSUYZPaỲaY_YVRfRSbYP[jPRXYPm]c\[VRaf\R[aqPrXYPRYâP�m]c\[VRaf\R[a�PZ[Y_PV[RP
SV\T]ZYP[RXYaPe[VRaf\R[a_P[aPmỲfafRYPe[VRaf\R[a_P[aPRXYP_]c\[VRaf\R[a_P[jP[RXYaPe[VRaf\R[a_P[aPmỲfafRYPe[VRaf\R[a_q

IJOLNLMPsPm]c�_]c\[VRaf\R[aPS_PfP̀Ya_[VP[aPYVRSRdPiX[PXf_PfPZSaY\RP[aPSVZSaY\RP\[VRaf\RPiSRXPfPm]c\[VRaf\R[aPR[P̀Yaj[âP
fP̀[aRS[VP[jPRXYP�[apPfRPRXYP_SRYqPrXYPRYâP�m]c�_]c\[VRaf\R[a�PS_PaYjYaaYZPR[PRXa[]WX[]RPRXYPe[VRaf\RPl[\]̂ YVR_Pf_PSjP
_SVW]TfaPSVPV]̂ cYaPfVZP̂YfV_PfPm]c�_]c\[VRaf\R[aP[aPfVPf]RX[aSUYZPaỲaY_YVRfRSbYP[jPRXYPm]c�_]c\[VRaf\R[aq

IJOLMJ�����J��J������������J���J�� ��J���������J���J¡�������J��J� �J¢��£
IJOLMLNPQVTY__P[RXYaiS_YP_RfRYZPSVPRXYPe[VRaf\RPl[\]̂ YVR_gPRXYPe[VRaf\R[agPf_P_[[VPf_P̀af\RS\fcTYPfjRYaPfifaZP[jPRXYP
e[VRaf\RgP_XfTTPV[RSjdPRXYPe[V_Ra]\RS[VPhfVfWYagPj[aPaYbSYiPcdPRXYPkiVYagPe[V_Ra]\RS[VPhfVfWYaPfVZPsa\XSRY\RgP[jPRXYP
Ỳa_[V_P[aPYVRSRSY_P̀a[̀[_YZPj[aPYf\XP̀aSV\S̀fTP̀[aRS[VP[jPRXYP�[apgPSV\T]ZSVWPRX[_YPiX[PfaYPR[Pj]aVS_XP̂fRYaSfT_P[aP
Yo]S̀̂ YVRPjfcaS\fRYZPR[PfP_̀Y\SfTPZY_SWVqP�SRXSVPy¤PZfd_P[jPaY\YS̀RP[jPRXYPSVj[âfRS[VgPRXYPe[V_Ra]\RS[VPhfVfWYaP̂fdP
V[RSjdPRXYPe[VRaf\R[aPiXYRXYaPRXYPkiVYagPRXYPe[V_Ra]\RS[VPhfVfWYaP[aPRXYPsa\XSRY\RP¥y¦PXf_PaYf_[VfcTYP[ctY\RS[VPR[P
fVdP_]\XP̀a[̀[_YZP̀Ya_[VP[aPYVRSRd§[agP¥̈¦PaYo]SaY_PfZZSRS[VfTPRŜYPj[aPaYbSYiq§©fST]aYP[jPRXYPe[V_Ra]\RS[VPhfVfWYa§R[P
à[bSZYPV[RS\YPiSRXSVPRXYPy¤�ZfdP̀YaS[ZP_XfTTP\[V_RSR]RYPV[RS\YP[jPV[PaYf_[VfcTYP[ctY\RS[Vq
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IJKLMLMNOPQNRSTUVWXUSVNYPWZZNTSUNXSTUVWXUN[\UPNWN]VS]SYQ̂N]QVYSTNSVNQTU\U_NUSN[PS̀ NUPQNa[TQVbNRSTYUVcXU\STNdWTWeQVN
SVNfVXP\UQXUNPWYǸŴQNVQWYSTWgZQNWT̂NU\̀QZ_NSghQXU\STiNOPQNRSTUVWXUSVNYPWZZNTSUNgQNVQjc\VQ̂NUSNXSTUVWXUN[\UPNWT_STQNUSN
[PS̀ NUPQNRSTUVWXUSVNPWYǸŴQNVQWYSTWgZQNSghQXU\STi

IJKLMLkNlmNUPQNa[TQVbNRSTYUVcXU\STNdWTWeQVNSVNfVXP\UQXUNPWYNVQWYSTWgZQNSghQXU\STNUSNWN]QVYSTNSVNQTU\U_N]VS]SYQ̂Ng_NUPQN
RSTUVWXUSVbNUPQNRSTUVWXUSVNYPWZZN]VS]SYQNWTSUPQVNUSN[PS̀ NUPQNa[TQVbNRSTYUVcXU\STNdWTWeQVNSVNfVXP\UQXUNPWYNTSN
VQWYSTWgZQNSghQXU\STiNlmNUPQN]VS]SYQ̂NgcUNVQhQXUQ̂NncgXSTUVWXUSVN[WYNVQWYSTWgZ_NXW]WgZQNSmN]QVmSV̀\TeNUPQNoSVpbNUPQN
RSTUVWXUNnc̀ NWT̂NRSTUVWXUNO\̀QNYPWZZNgQN\TXVQWYQ̂NSVN̂QXVQWYQ̂Ng_NUPQN̂\mmQVQTXQbN\mNWT_bNSXXWY\STQ̂Ng_NYcXPNXPWTeQbN
WT̂NWTNW]]VS]V\WUQNRPWTeQNaV̂QVNYPWZZNgQN\YYcQ̂NgQmSVQNXS̀ Q̀TXQ̀QTUNSmNUPQNYcgYU\UcUQNncgXSTUVWXUSVqYNoSVpiN
rS[QsQVbNTSN\TXVQWYQN\TNUPQNRSTUVWXUNnc̀ NSVNRSTUVWXUNO\̀QNYPWZZNgQNWZZS[Q̂NmSVNYcXPNXPWTeQNcTZQYYNUPQNRSTUVWXUSVN
PWYNWXUQ̂N]VS̀ ]UZ_NWT̂NVQY]STY\sQZ_N\TNYcg̀ \UU\TeNTẀQYNWYNVQjc\VQ̂i

IJKLMLtNOPQNRSTUVWXUSVNYPWZZNTSUNYcgYU\UcUQNWNncgXSTUVWXUSVbN]QVYSTbNSVNQTU\U_NmSVNSTQN]VQs\ScYZ_NYQZQXUQ̂N\mNUPQNa[TQVbN
RSTYUVcXU\STNdWTWeQVNSVNfVXP\UQXUǸWpQYNVQWYSTWgZQNSghQXU\STNUSNYcXPNYcgYU\UcU\STi

IJKLkJuvwxyz{|}x{v}~J��~}{�yz�
�_NW]]VS]V\WUQN[V\UUQTNWeVQQ̀QTUbNUPQNRSTUVWXUSVNYPWZZNVQjc\VQNQWXPNncgXSTUVWXUSVbNUSNUPQNQ�UQTUNSmNUPQNoSVpNUSNgQN
]QVmSV̀Q̂Ng_NUPQNncgXSTUVWXUSVbNUSNgQNgScT̂NUSNUPQNRSTUVWXUSVNg_NUQV̀YNSmNUPQNRSTUVWXUN�SXc̀ QTUYbNWT̂NUSNWYYc̀ QN
US[WV̂NUPQNRSTUVWXUSVNWZZNUPQNSgZ\eWU\STYNWT̂NVQY]STY\g\Z\U\QYbN\TXZĉ\TeNUPQNVQY]STY\g\Z\U_NmSVNYWmQU_NSmNUPQN
ncgXSTUVWXUSVqYNoSVpbNUPWUNUPQNRSTUVWXUSVbNg_NUPQYQNRSTUVWXUN�SXc̀ QTUYbNWYYc̀ QYNUS[WV̂NUPQNa[TQVbNRSTYUVcXU\STN
dWTWeQVNWT̂NfVXP\UQXUiN�WXPNYcgXSTUVWXUNWeVQQ̀QTUNYPWZZN]VQYQVsQNWT̂N]VSUQXUNUPQNV\ePUYNSmNUPQNa[TQVbNRSTYUVcXU\STN
dWTWeQVNWT̂NfVXP\UQXUNcT̂QVNUPQNRSTUVWXUN�SXc̀ QTUYN[\UPNVQY]QXUNUSNUPQNoSVpNUSNgQN]QVmSV̀Q̂Ng_NUPQNncgXSTUVWXUSVN
YSNUPWUNYcgXSTUVWXU\TeNUPQVQSmN[\ZZNTSUN]VQhĉ\XQNYcXPNV\ePUYbNWT̂NYPWZZNWZZS[NUSNUPQNncgXSTUVWXUSVbNcTZQYYNY]QX\m\XWZZ_N
]VSs\̂Q̂NSUPQV[\YQN\TNUPQNYcgXSTUVWXUNWeVQQ̀QTUbNUPQNgQTQm\UNSmNWZZNV\ePUYbNVQ̀ Q̂\QYbNWT̂NVQ̂VQYYNWeW\TYUNUPQNRSTUVWXUSVN
UPWUNUPQNRSTUVWXUSVbNg_NUPQNRSTUVWXUN�SXc̀ QTUYbNPWYNWeW\TYUNUPQNa[TQViNoPQVQNW]]VS]V\WUQbNUPQNRSTUVWXUSVNYPWZZN
VQjc\VQNQWXPNncgXSTUVWXUSVNUSNQTUQVN\TUSNY\̀\ZWVNWeVQQ̀QTUYN[\UPNncg�YcgXSTUVWXUSVYiNOPQNRSTUVWXUSVNYPWZZǸWpQN
WsW\ZWgZQNUSNQWXPN]VS]SYQ̂NncgXSTUVWXUSVbN]V\SVNUSNUPQNQ�QXcU\STNSmNUPQNYcgXSTUVWXUNWeVQQ̀QTUbNXS]\QYNSmNUPQNRSTUVWXUN
�SXc̀ QTUYNUSN[P\XPNUPQNncgXSTUVWXUSVN[\ZZNgQNgScT̂bNWT̂bNc]STN[V\UUQTNVQjcQYUNSmNUPQNncgXSTUVWXUSVbN\̂QTU\m_NUSNUPQN
ncgXSTUVWXUSVNUQV̀YNWT̂NXST̂\U\STYNSmNUPQN]VS]SYQ̂NYcgXSTUVWXUNWeVQQ̀QTUNUPWUǸW_NgQNWUNsWV\WTXQN[\UPNUPQNRSTUVWXUN
�SXc̀ QTUYiNncgXSTUVWXUSVYN[\ZZNY\̀\ZWVZ_ǸWpQNXS]\QYNSmNW]]Z\XWgZQN]SVU\STYNSmNYcXPN̂SXc̀ QTUYNWsW\ZWgZQNUSNUPQ\VN
VQY]QXU\sQN]VS]SYQ̂Nncg�YcgXSTUVWXUSVYi
N
IJKLtJ�yz{�z��z{J�����z��z{Jy�Juvwxyz{|}x{�
IJKLtL�N�WXPNYcgXSTUVWXUNWeVQQ̀QTUNmSVNWN]SVU\STNSmNUPQNoSVpN\YNWYY\eTQ̂Ng_NUPQNRSTUVWXUSVNUSNUPQNa[TQVbN]VSs\̂Q̂NUPWU

L� WYY\eT̀ QTUN\YNQmmQXU\sQNSTZ_NWmUQVNUQV̀\TWU\STNSmNUPQNRSTUVWXUNg_NUPQNa[TQVNmSVNXWcYQN]cVYcWTUNUSN
nQXU\STN��i�NWT̂NSTZ_NmSVNUPSYQNYcgXSTUVWXUNWeVQQ̀QTUYNUPWUNUPQNa[TQVNWXXQ]UYNg_NTSU\m_\TeNUPQN
ncgXSTUVWXUSVNWT̂NRSTUVWXUSV�NWT̂

LM WYY\eT̀ QTUN\YNYcghQXUNUSNUPQN]V\SVNV\ePUYNSmNUPQNYcVQU_bN\mNWT_bNSgZ\eWUQ̂NcT̂QVNgST̂NVQZWU\TeNUSNUPQN
RSTUVWXUi

oPQTNUPQNa[TQVNWXXQ]UYNUPQNWYY\eT̀ QTUNSmNWNYcgXSTUVWXUNWeVQQ̀QTUbNUPQNa[TQVNWYYc̀ QYNUPQNRSTUVWXUSVqYNV\ePUYNWT̂N
SgZ\eWU\STYNcT̂QVNUPQNYcgXSTUVWXUi

IJKLtLMN�]STNYcXPNWYY\eT̀ QTUbN\mNUPQNoSVpNPWYNgQQTNYcY]QT̂Q̂NmSVǸSVQNUPWTN��N̂W_YbNUPQNncgXSTUVWXUSVqYN
XS̀ ]QTYWU\STNYPWZZNgQNQjc\UWgZ_NŴhcYUQ̂NmSVN\TXVQWYQYN\TNXSYUNVQYcZU\TeNmVS̀ NUPQNYcY]QTY\STi

IJKLtLkN�]STNWYY\eT̀ QTUNUSNUPQNa[TQVNcT̂QVNUP\YNnQXU\STN�i�bNUPQNa[TQVǸW_NmcVUPQVNWYY\eTNUPQNYcgXSTUVWXUNUSNWN
YcXXQYYSVNRSTUVWXUSVNSVNSUPQVNQTU\U_iNlmNUPQNa[TQVNWYY\eTYNUPQNYcgXSTUVWXUNUSNWNYcXXQYYSVNRSTUVWXUSVNSVNSUPQVNQTU\U_bNUPQN
a[TQVNYPWZZNTQsQVUPQZQYYNVQ̀W\TNZQeWZZ_NVQY]STY\gZQNmSVNWZZNSmNUPQNYcXXQYYSVNRSTUVWXUSVqYNSgZ\eWU\STYNcT̂QVNUPQN
YcgXSTUVWXUiN

�������J�JJJ���u��������J��J� ���J��J��Ju�¡�����J����������u
IJ�L�J�¢z�|£�J���¤{J{yJ¡�|�y|�J�yz�{|vx{�yzJ¢�{¤J�¢zJ¥y|x��J}z¦J{yJ�¢}|¦J�{¤�|J�yz{|}x{�
IJ�L�L�NOPQNa[TQVNVQYQVsQYNUPQNV\ePUNUSN]QVmSV̀NXSTYUVcXU\STNSVNS]QVWU\STYNVQZWUQ̂NUSNUPQN§VShQXUN[\UPNUPQNa[TQVqYNS[TN
mSVXQYbNWT̂N[\UPNnQ]WVWUQNRSTUVWXUSVYNVQUW\TQ̂NcT̂QVNRST̂\U\STYNSmNUPQNRSTUVWXUNYcgYUWTU\WZZ_NY\̀\ZWVNUSNUPSYQNSmNUP\YN
RSTUVWXUbN\TXZĉ\TeNUPSYQN]VSs\Y\STYNSmNUPQNRST̂\U\STYNSmNUPQNRSTUVWXUNVQZWUQ̂NUSN\TYcVWTXQNWT̂N[W\sQVNSmNYcgVSeWU\STi
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IJKLMLNOPQRSOTQROUVSRWOXRWYZW[\O]ZS\TŴ]T_ZSOZWOZXRẀT_ZS\OV_TQOTQROUVSRWa\OZVSOYZW]R\OZWObRX̀ẀTROcZSTẀ]TZW\dO
TQROUVSRWO\Q̀eeOXWZf_gROYZWO]ZZWg_S̀T_ZSOZYO\̂]QOYZW]R\ÒSgObRX̀ẀTROcZSTẀ]TZW\OV_TQOTQROPZWhOZYOTQROcZSTẀ]TZWdO
VQZO\Q̀eeO]ZZXRẀTROV_TQOTQR[i

IJKLMLjOkSeR\\OZTQRWV_\ROXWZf_gRgO_SOTQROcZSTẀ]TOlZ]̂[RST\dOVQRSOTQROUVSRWOXRWYZW[\O]ZS\TŴ]T_ZSOZWOZXRẀT_ZS\O
WRèTRgOTZOTQROmWZnR]TOV_TQOTQROUVSRWa\OZVSOYZW]R\OZWOV_TQObRX̀ẀTROcZSTẀ]TZW\dOTQROUVSRWOZWO_T\ObRX̀ẀTROcZSTẀ]TZW\O
\Q̀eeOQ̀fROTQRO\̀[ROZoe_p̀T_ZS\ÒSgOW_pQT\OTQ̀TOTQROcZSTẀ]TZWOQ̀\ÔSgRWOTQROcZSg_T_ZS\OZYOTQROcZSTẀ]TdO_S]êg_SpdO
V_TQẐTORq]êg_SpOZTQRW\dOTQZ\RO\T̀TRgO_SOrWT_]eROsdOTQ_\OrWT_]eROtdÒSgOrWT_]eR\OuvdOuudÒSgOuwi

IJKLNJxyzy{|J}~��������|�z�
IJKLNLMO�QROcZSTẀ]TZWO\Q̀eeÒYYZWgOTQROUVSRWa\OZVSOYZW]R\dObRX̀ẀTROcZSTẀ]TZW\dOcZS\TŴ]T_ZSO� S̀̀pRWÒSgOZTQRWO
cZSTẀ]TZW\OWR̀\ZS̀oeROZXXZWT̂S_T�OYZWO_STWZĝ]T_ZSÒSgO\TZẀpROZYOTQR_WO[̀TRW_̀e\ÒSgOR�̂_X[RSTÒSgOXRWYZW[̀S]ROZYO
TQR_WÒ]T_f_T_R\dÒSgO\Q̀eeO]ZSSR]TÒSgO]ZZWg_S̀TROTQROcZSTẀ]TZWa\O]ZS\TŴ]T_ZSÒSgOZXRẀT_ZS\OV_TQOTQR_W\Ò\OWR�̂_WRgO
o�OTQROcZSTẀ]TOlZ]̂[RST\i

IJKLNLNO�YOX̀WTOZYOTQROcZSTẀ]TZWa\OPZWhOgRXRSg\OYZWOXWZXRWORqR]̂T_ZSOZWOWR\̂eT\ÔXZSO]ZS\TŴ]T_ZSOZWOZXRẀT_ZS\Oo�OTQRO
UVSRWa\OZVSOYZW]R\dObRX̀ẀTROcZSTẀ]TZW\OZWOZTQRWOcZSTẀ]TZW\dOTQROcZSTẀ]TZWO\Q̀eedOXW_ZWOTZOXWZ]RRg_SpOV_TQOTQ̀TO
XZWT_ZSOZYOTQROPZWhdOXWZ[XTe�OSZT_Y�OTQROcZS\TŴ]T_ZSO� S̀̀pRWÒSgOrW]Q_TR]TOZYÒXX̀WRSTOg_\]WRX̀S]_R\OZWOgRYR]T\O_SO
TQRO]ZS\TŴ]T_ZSOZWOZXRẀT_ZS\Oo�OTQROUVSRWOZWObRX̀ẀTROcZSTẀ]TZWOZWOZTQRWOcZSTẀ]TZW\OTQ̀TOVẐegOWRSgRWO_TO
Ŝ\̂_T̀oeROYZWOXWZXRWORqR]̂T_ZSÒSgOWR\̂eT\OZYOTQROcZSTẀ]TZWa\OPZWhiO�̀_êWROZYOTQROcZSTẀ]TZWOTZOSZT_Y�OTQRO
cZS\TŴ]T_ZSO� S̀̀pRWÒSgOTQROrW]Q_TR]TOZYÒXX̀WRSTOg_\]WRX̀S]_R\OZWOgRYR]T\OXW_ZWOTZOXWZ]RRg_SpOV_TQOTQROPZWhO\Q̀eeO
]ZS\T_T̂TRÒSÒ]hSZVeRgp[RSTOTQ̀TOTQROUVSRWa\OZWObRX̀ẀTROcZSTẀ]TZWa\OZWOZTQRWOcZSTẀ]TZW\aO]Z[XeRTRgOZWOX̀WT_̀ee�O
]Z[XeRTRgO]ZS\TŴ]T_ZSO_\OY_TÒSgOXWZXRWOTZOWR]R_fROTQROcZSTẀ]TZWa\OPZWhiO�QROcZSTẀ]TZWO\Q̀eeOSZTOoROWR\XZS\_oeROYZWO
g_\]WRX̀S]_R\OZWOgRYR]T\O_SOTQRO]ZS\TŴ]T_ZSOZWOZXRẀT_ZS\Oo�OTQROUVSRWOZWObRX̀ẀTROcZSTẀ]TZW\OZWOZTQRWOcZSTẀ]TZW\O
TQ̀TÒWROSZTÒXX̀WRSTi

IJKLNLjO�QROcZSTẀ]TZWO\Q̀eeOWR_[ôW\ROTQROUVSRWOYZWO]Z\T\OTQROUVSRWO_S]̂W\dO_S]êg_SpO]Z\T\OTQ̀TÒWROX̀�̀oeROTZÒO
bRX̀ẀTROcZSTẀ]TZW\OZWOTZOZTQRWOcZSTẀ]TZW\dOoR]̀ \̂ROZYOTQROcZSTẀ]TZWa\OgRè�\dO_[XWZXRWe�OT_[RgÒ]T_f_T_R\OZWO
gRYR]T_fRO]ZS\TŴ]T_ZSiO�QROUVSRWO\Q̀eeOoROWR\XZS\_oeROTZOTQROcZSTẀ]TZWOYZWO]Z\T\OTQROcZSTẀ]TZWO_S]̂W\OoR]̀ \̂ROZYO
gRè�\dO_[XWZXRWe�OT_[RgÒ]T_f_T_R\dOg̀[̀pROTZOTQROPZWhOZWOgRYR]T_fRO]ZS\TŴ]T_ZSOo�OTQROUVSRWa\OZVSOYZW]R\dO
bRX̀ẀTROcZSTẀ]TZW\dOZWOZTQRWOcZSTẀ]TZW\i

IJKLNL�O�QROcZSTẀ]TZWO\Q̀eeOXWZ[XTe�OWR[Rg�Og̀[̀pROTQ̀TOTQROcZSTẀ]TZWOVWZSpŶee�O]̀ \̂R\OTZO]Z[XeRTRgOZWOX̀WT_̀ee�O
]Z[XeRTRgO]ZS\TŴ]T_ZSdOZWOTZOXWZXRWT�OZYOTQROUVSRWdObRX̀ẀTROcZSTẀ]TZW\dOZWOZTQRWOcZSTẀ]TZW\Ò\OXWZf_gRgO_SObR]T_ZSO
uviwi�i

IJKLNL�O�QROUVSRWdObRX̀ẀTROcZSTẀ]TZW\dÒSgOZTQRWOcZSTẀ]TZW\O\Q̀eeOQ̀fROTQRO\̀[ROWR\XZS\_o_e_T_R\OYZWO]̂TT_SpÒSgO
X̀T]Q_SpÒ\ÒWROgR\]W_oRgOYZWOTQROcZSTẀ]TZWO_SObR]T_ZSOsiu�i

IJKLjJ���~���J}���zJz�J�|~{�J��
�YÒOg_\X̂TRÒW_\R\Ò[ZSpOTQROcZSTẀ]TZWdObRX̀ẀTROcZSTẀ]TZW\dOZTQRWOcZSTẀ]TZW\dÒSgOTQROUVSRWÒ\OTZOTQRO
WR\XZS\_o_e_T�ÔSgRWOTQR_WOWR\XR]T_fRO]ZSTẀ]T\OYZWO[̀_ST̀_S_SpOTQROXWR[_\R\ÒSgO\̂WWẐSg_SpÒWR̀OYWRROYWZ[OV̀\TRO
[̀TRW_̀e\ÒSgOŴoo_\QdOTQROUVSRWO[̀�O]eR̀SÔXÒSgOTQROcZS\TŴ]T_ZSO� S̀̀pRWdOV_TQOSZT_]ROTZOTQROrW]Q_TR]TdOV_eeO
èeZ]̀TROTQRO]Z\TÒ[ZSpOTQZ\ROWR\XZS\_oeRi

�}�����J�JJJ���� �¡J��J���J¢�}£
IJ�LMJ ~�~�{|
IJ�LMLMOcQ̀SpR\O_SOTQROPZWhO[̀�OoRÒ]]Z[Xe_\QRgÒYTRWORqR]̂T_ZSOZYOTQROcZSTẀ]TdÒSgOV_TQẐTO_Sf̀e_g̀T_SpOTQRO
cZSTẀ]TdOo�OcQ̀SpROUWgRWdOcZS\TŴ]T_ZSOcQ̀SpROl_WR]T_fROZWOZWgRWOYZWÒO[_SZWO]Q̀SpRO_SOTQROPZWhdO\̂onR]TOTZOTQRO
e_[_T̀T_ZS\O\T̀TRgO_SOTQ_\OrWT_]eRO¤ÒSgORe\RVQRWRO_SOTQROcZSTẀ]TOlZ]̂[RST\i

IJ�LMLNOrOcQ̀SpROUWgRWO\Q̀eeOoROò\RgÔXZSÒpWRR[RSTÒ[ZSpOTQROUVSRWdOcZS\TŴ]T_ZSO� S̀̀pRWdOrW]Q_TR]TÒSgO
cZSTẀ]TZWiOrOcZS\TŴ]T_ZSOcQ̀SpROl_WR]T_fROWR�̂_WR\ÒpWRR[RSTOo�OTQROUVSRWdOcZS\TŴ]T_ZSO� S̀̀pRWÒSgOrW]Q_TR]TO
S̀gO[̀�OZWO[̀�OSZTOoRÒpWRRgOTZOo�OTQROcZSTẀ]TZWiOrSOZWgRWOYZWÒO[_SZWO]Q̀SpRO_SOTQROPZWhO[̀�OoRO_\\̂RgOo�OTQRO
rW]Q_TR]TÒeZSRi
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IJKLMLNOPQRSTUVOWSOXQUOYZ[\OVQR]]ÔUO_U[̀Z[aUbOcSbU[OR__]WdR̂]UO_[ZeWVWZSVOZ̀OXQUOPZSX[RdXOfZdcaUSXVgOhQUO
PZSX[RdXZ[OVQR]]O_[ZdUUbO_[Za_X]iOjWXQOdQRSTUVOWSOXQUOYZ[\kOcS]UVVOZXQU[jWVUO_[ZeWbUbOWSOXQUOPQRSTUOl[bU[kO
PZSVX[cdXWZSOPQRSTUOfW[UdXWeUkOZ[OZ[bU[ÒZ[OROaWSZ[OdQRSTUOWSOXQUOYZ[\g

IJKLmJnopqrsJtuvsuw
xOPQRSTUOl[bU[OWVOROj[WXXUSOWSVX[caUSXO_[U_R[UbÔiOXQUOPZSVX[cdXWZSOyRSRTU[ORSbOVWTSUbÔiOXQUOljSU[kOPZSVX[cdXWZSO
yRSRTU[kOx[dQWXUdXkORSbOPZSX[RdXZ[kOVXRXWSTOXQUW[ORT[UUaUSXOc_ZSOR]]OZ̀OXQUÒZ]]ZjWSTz

LM hQUOdQRSTUOWSOXQUOYZ[\{
Lm hQUORaZcSXOZ̀OXQUORb|cVXaUSXkOẀORSikOWSOXQUOPZSX[RdXO}ca{ORSb
LN hQUOU~XUSXOZ̀OXQUORb|cVXaUSXkOẀORSikOWSOXQUOPZSX[RdXOhWaUg

IJKLNJn�qw�u�����qJnopqrsJ��us����sw
IJKLNLMOxOPZSVX[cdXWZSOPQRSTUOfW[UdXWeUOWVOROj[WXXUSOZ[bU[O_[U_R[UbÔiOXQUOPZSVX[cdXWZSOyRSRTU[ORSbOVWTSUbÔiOXQUO
ljSU[kOPZSVX[cdXWZSOyRSRTU[ORSbOx[dQWXUdXkObW[UdXWSTOROdQRSTUOWSOXQUOYZ[\O_[WZ[OXZORT[UUaUSXOZSORb|cVXaUSXkOẀORSikO
WSOXQUOPZSX[RdXO}caOZ[OPZSX[RdXOhWaUkOZ[ÔZXQgOhQUOljSU[OaRiÔiOPZSVX[cdXWZSOPQRSTUOfW[UdXWeUkOjWXQZcXO
WSeR]WbRXWSTOXQUOPZSX[RdXkOZ[bU[OdQRSTUVOWSOXQUOYZ[\OjWXQWSOXQUOTUSU[R]OVdZ_UOZ̀OXQUOPZSX[RdXOdZSVWVXWSTOZ̀ORbbWXWZSVkO
bU]UXWZSVkOZ[OZXQU[O[UeWVWZSVkOXQUOPZSX[RdXO}caORSbOPZSX[RdXOhWaUÔUWSTORb|cVXUbORddZ[bWST]ig

IJKLNLmOxOPZSVX[cdXWZSOPQRSTUOfW[UdXWeUOVQR]]ÔUOcVUbOWSOXQUOR̂VUSdUOZ̀OXZXR]ORT[UUaUSXOZSOXQUOXU[aVOZ̀OROPQRSTUO
l[bU[g

IJKLNLNO�̀OXQUOPZSVX[cdXWZSOPQRSTUOfW[UdXWeUO_[ZeWbUVÒZ[ORSORb|cVXaUSXOXZOXQUOPZSX[RdXO}cakOXQUORb|cVXaUSXOVQR]]ÔUO
R̂VUbOZSOZSUOZ̀OXQUÒZ]]ZjWSTOaUXQZbVz

LM ycXcR]ORddU_XRSdUOZ̀ORO]ca_OVcaO_[Z_U[]iOWXUaW�UbORSbOVc__Z[XUbÔiOVc̀̀WdWUSXOVĉVXRSXWRXWSTObRXROXZO
_U[aWXOUeR]cRXWZS{

Lm �SWXO_[WdUVOVXRXUbOWSOXQUOPZSX[RdXOfZdcaUSXVOZ[OVĉVU�cUSX]iORT[UUbOc_ZS{
LN PZVXOXZÔUObUXU[aWSUbOWSOROaRSSU[ORT[UUbOc_ZSÔiOXQUO_R[XWUVORSbOROacXcR]]iORddU_XR̂]UÒW~UbOZ[O

_U[dUSXRTUÒUU{OZ[
L� xVO_[ZeWbUbOWSO}UdXWZSO�g�g�g

IJKLNL�O�̀OXQUOPZSX[RdXZ[ObZUVOSZXO[UV_ZSbO_[Za_X]iOZ[ObWVRT[UUVOjWXQOXQUOaUXQZbÒZ[ORb|cVXaUSXOWSOXQUOPZSX[RdXO}cakO
XQUOPZSVX[cdXWZSOyRSRTU[OVQR]]ObUXU[aWSUOXQUORb|cVXaUSXOZSOXQUÔRVWVOZ̀O[URVZSR̂]UOU~_USbWXc[UVORSbOVReWSTVOZ̀OXQZVUO
_U[̀Z[aWSTOXQUOYZ[\ORXX[ŴcXR̂]UOXZOXQUOdQRSTUkOWSd]cbWSTkOWSOdRVUOZ̀ORSOWSd[URVUOWSOXQUOPZSX[RdXO}cakORSORaZcSXÒZ[O
ZeU[QURbORSbO_[Z̀WXORVOVUXÒZ[XQOWSOXQUOxT[UUaUSXkOZ[OẀOSZOVcdQORaZcSXOWVOVUXÒZ[XQOWSOXQUOxT[UUaUSXkORO[URVZSR̂]UO
RaZcSXgO�SOVcdQOdRVUkORSbOR]VZOcSbU[O}UdXWZSO�g�g�g�kOXQUOPZSX[RdXZ[OVQR]]O\UU_ORSbO_[UVUSXkOWSOVcdQÒZ[aORVOXQUO
PZSVX[cdXWZSOyRSRTU[OaRiO_[UVd[ŴUkORSOWXUaW�UbORddZcSXWSTOXZTUXQU[OjWXQOR__[Z_[WRXUOVc__Z[XWSTObRXRgO�S]UVVO
ZXQU[jWVUO_[ZeWbUbOWSOXQUOPZSX[RdXOfZdcaUSXVkOdZVXVÒZ[OXQUO_c[_ZVUVOZ̀OXQWVO}UdXWZSO�g�g�OVQR]]ÔUO]WaWXUbOXZOXQUO
Z̀]]ZjWSTz

LM PZVXVOZ̀O]R̂Z[kOWSd]cbWSTOR__]WdR̂]UO_Ri[Z]]OXR~UVkÒ[WSTUÔUSÙWXVO[U�cW[UbÔiORT[UUaUSXOZ[OdcVXZakO
jZ[\U[V�OdZa_USVRXWZSOWSVc[RSdUkORSbOZXQU[OUa_]ZiUUOdZVXVOR__[ZeUbÔiOXQUOPZSVX[cdXWZSOyRSRTU[O
RSbOx[dQWXUdX{

Lm PZVXVOZ̀OaRXU[WR]VkOVc__]WUVkORSbOU�cW_aUSXkOWSd]cbWSTOdZVXOZ̀OX[RSV_Z[XRXWZSkOjQUXQU[OWSdZ[_Z[RXUbOZ[O
dZSVcaUb{

LN �USXR]OdZVXVOZ̀OaRdQWSU[iORSbOU�cW_aUSXkOU~d]cVWeUOZ̀OQRSbOXZZ]VkOjQUXQU[O[USXUbÒ[ZaOXQUOPZSX[RdXZ[O
Z[OZXQU[V{

L� PZVXVOZ̀O_[UaWcaVÒZ[OR]]ÔZSbVORSbOWSVc[RSdUkO_U[aWXÒUUVkORSbOVR]UVkOcVUkOZ[OVWaW]R[OXR~UVkObW[UdX]iO
[U]RXUbOXZOXQUOdQRSTU{ORSb

L� PZVXVOZ̀OVc_U[eWVWZSORSbÒWU]bOZ̀̀WdUO_U[VZSSU]ObW[UdX]iORXX[ŴcXR̂]UOXZOXQUOdQRSTUg

IJKLNL�O�̀OXQUOPZSX[RdXZ[ObWVRT[UUVOjWXQOXQUORb|cVXaUSXOWSOXQUOPZSX[RdXOhWaUkOXQUOPZSX[RdXZ[OaRiOaR\UOROP]RWaOWSO
RddZ[bRSdUOjWXQOR__]WdR̂]UO_[ZeWVWZSVOZ̀Ox[XWd]UO��g

IJKLNL�O�_ZSO[UdUW_XOZ̀OROPZSVX[cdXWZSOPQRSTUOfW[UdXWeUkOXQUOPZSX[RdXZ[OVQR]]O_[Za_X]iO_[ZdUUbOjWXQOXQUOdQRSTUOWSOXQUO
YZ[\OWSeZ]eUbORSbORbeWVUOXQUOPZSVX[cdXWZSOyRSRTU[OZ̀OXQUOPZSX[RdXZ[�VORT[UUaUSXOZ[ObWVRT[UUaUSXOjWXQOXQUOaUXQZbkO
ẀORSikO_[ZeWbUbOWSOXQUOPZSVX[cdXWZSOPQRSTUOfW[UdXWeUÒZ[ObUXU[aWSWSTOXQUO_[Z_ZVUbORb|cVXaUSXOWSOXQUOPZSX[RdXO}caOZ[O
PZSX[RdXOhWaUg
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IJKLMLKNONPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\NSX[R\_ǸaNTY\NPQRTUZWTQUNXR_XWZT\SNTY\NPQRTUZWTQUbSNZ[U\\c\RTNTY\U\dXTYeN
XRWfV_XR[NZ_gVSTc\RTNXRNPQRTUZWTNhVcNZR_NPQRTUZWTNiXc\NQUNTY\Nc\TYQ_NjQUN_\T\UcXRXR[NTY\ckNhVWYNZ[U\\c\RTNSYZffN
\̀N\jj\WTX̂\NXcc\_XZT\faNZR_NSYZffǸ\NU\WQU_\_NZSNZNPYZR[\NlU_\Uk

IJKLMLmNiY\NZcQVRTNQjNWU\_XTNTQǸ\NZffQd\_ǸaNTY\NPQRTUZWTQUNTQNTY\NldR\UNjQUNZN_\f\TXQRNQUNWYZR[\NTYZTNU\SVfTSNXRNZNR\TN
_\WU\ZS\NXRNTY\NPQRTUZWTNhVcNSYZffǸ\NZWTVZfNR\TNWQSTNZSNWQRjXUc\_ǸaNTY\NPQRSTUVWTXQRNnZRZ[\UNZR_NOUWYXT\WTkNoY\RN
Q̀TYNZ__XTXQRSNZR_NWU\_XTSNWQ̂\UXR[NU\fZT\_NoQUpNQUNSV̀STXTVTXQRSNZU\NXR̂Qf̂\_NXRNZNWYZR[\eNTY\NZffQdZRW\NjQUNQ̂\UY\Z_N
ZR_NqUQjXTNSYZffǸ\NjX[VU\_NQRNTY\ǸZSXSNQjNR\TNXRWU\ZS\eNXjNZRaeNdXTYNU\Sq\WTNTQNTYZTNWYZR[\k

IJKLMLrNs\R_XR[NjXRZfN_\T\UcXRZTXQRNQjNTY\NTQTZfNWQSTNQjNZNPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\NTQNTY\NldR\UeNTY\NPQRTUZWTQUN
cZaNU\tV\STNqZac\RTNjQUNoQUpNWQcqf\T\_NVR_\UNTY\NPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\NXRNOqqfXWZTXQRSNjQUNsZac\RTkNiY\N
PQRSTUVWTXQRNnZRZ[\UNZR_NOUWYXT\WTNdXffNcZp\NZRNXRT\UXcN_\T\UcXRZTXQRNjQUNqVUqQS\SNQjNcQRTYfaNW\UTXjXWZTXQRNjQUN
qZac\RTNjQUNTYQS\NWQSTSNZR_NW\UTXjaNjQUNqZac\RTNTY\NZcQVRTNTYZTNTY\NPQRSTUVWTXQRNnZRZ[\UNZR_NOUWYXT\WTN_\T\UcXR\NTQN
\̀NU\ZSQRZ̀faNgVSTXjX\_kNiY\NXRT\UXcN_\T\UcXRZTXQRNQjNWQSTNSYZffNZ_gVSTNTY\NPQRTUZWTNhVcNQRNTY\NSZc\ǸZSXSNZSNZNPYZR[\N
lU_\UeNSV̀g\WTNTQNTY\NUX[YTNQjN\XTY\UNqZUTaNTQN_XSZ[U\\NZR_NZSS\UTNZNPfZXcNXRNZWWQU_ZRW\NdXTYNOUTXWf\Nuvk

IJKLMLwxNoY\RNTY\NldR\UNZR_NPQRTUZWTQUNZ[U\\NdXTYNZN_\T\UcXRZTXQRNcZ_\ǸaNTY\NPQRSTUVWTXQRNnZRZ[\UNZR_NOUWYXT\WTN
WQRW\URXR[NTY\NZ_gVSTc\RTSNXRNTY\NPQRTUZWTNhVcNZR_NPQRTUZWTNiXc\eNQUNQTY\UdXS\NU\ZWYNZ[U\\c\RTNVqQRNTY\N
Z_gVSTc\RTSeNSVWYNZ[U\\c\RTNSYZffǸ\N\jj\WTX̂\NXcc\_XZT\faNZR_NTY\NPQRSTUVWTXQRNnZRZ[\UNSYZffNqU\qZU\NZNPYZR[\N
lU_\UkNPYZR[\NlU_\USNcZaǸ\NXSSV\_NjQUNZffNQUNZRaNqZUTNQjNZNPQRSTUVWTXQRNPYZR[\N]XU\WTX̂\k

IJKLyJz{|}~J���|���J{|J���J�}~�
iY\NOUWYXT\WTNcZaNQU_\UNcXRQUNWYZR[\SNXRNTY\NoQUpNTYZTNZU\NWQRSXST\RTNdXTYNTY\NXRT\RTNQjNTY\NPQRTUZWTN]QWVc\RTSNZR_N
_QNRQTNXR̂Qf̂\NZRNZ_gVSTc\RTNXRNTY\NPQRTUZWTNhVcNQUNZRN\�T\RSXQRNQjNTY\NPQRTUZWTNiXc\kNiY\NOUWYXT\WTbSNQU_\UNjQUN
cXRQUNWYZR[\SNSYZffǸ\NXRNdUXTXR[kN�jNTY\NPQRTUZWTQUǸ\fX\̂\SNTYZTNTY\NqUQqQS\_NcXRQUNWYZR[\NXRNTY\NoQUpNdXffNZjj\WTNTY\N
PQRTUZWTNhVcNQUNPQRTUZWTNiXc\eNTY\NPQRTUZWTQUNSYZffNRQTXjaNTY\NPQRSTUVWTXQRNnZRZ[\UNZR_NSYZffNRQTNqUQW\\_NTQN
Xcqf\c\RTNTY\NWYZR[\NXRNTY\NoQUpkN�jNTY\NPQRTUZWTQUNq\UjQUcSNTY\NoQUpNS\TNjQUTYNXRNTY\NOUWYXT\WTbSNQU_\UNjQUNZNcXRQUN
WYZR[\NdXTYQVTNqUXQUNRQTXW\NTQNTY\NPQRSTUVWTXQRNnZRZ[\UNTYZTNSVWYNWYZR[\NdXffNZjj\WTNTY\NPQRTUZWTNhVcNQUNPQRTUZWTN
iXc\eNTY\NPQRTUZWTQUNdZX̂\SNZRaNZ_gVSTc\RTNTQNTY\NPQRTUZWTNhVcNQUN\�T\RSXQRNQjNTY\NPQRTUZWTNiXc\k

�������JmJJJ��z�
IJmLwJ���{|{�{}|�
IJmLwLwN�Rf\SSNQTY\UdXS\NqUQ̂X_\_eNPQRTUZWTNiXc\NXSNTY\Nq\UXQ_NQjNTXc\eNXRWfV_XR[NZVTYQUX�\_NZ_gVSTc\RTSeNZffQTT\_NXRN
TY\NPQRTUZWTN]QWVc\RTSNjQUNhV̀STZRTXZfNPQcqf\TXQRNQjNTY\NoQUpk

IJmLwL�NiY\N_ZT\NQjNWQcc\RW\c\RTNQjNTY\NoQUpNXSNTY\N_ZT\N\STZ̀fXSY\_NXRNTY\NO[U\\c\RTk

IJmLwLMNiY\N_ZT\NQjNhV̀STZRTXZfNPQcqf\TXQRNXSNTY\N_ZT\NW\UTXjX\_ǸaNTY\NOUWYXT\WTNXRNZWWQU_ZRW\NdXTYNh\WTXQRN�k�k

IJmLwLyNiY\NT\UcN�_Za�NZSNVS\_NXRNTY\NPQRTUZWTN]QWVc\RTSNSYZffNc\ZRNWZf\R_ZUN_ZaNVRf\SSNQTY\UdXS\NSq\WXjXWZffaN
_\jXR\_k

IJmL�J�~}�~���J�|�J�}�����{}|
IJmL�LwNiXc\NfXcXTSNSTZT\_NXRNTY\NPQRTUZWTN]QWVc\RTSNZU\NQjNTY\N\SS\RW\NQjNTY\NPQRTUZWTkN�aN\�\WVTXR[NTY\NO[U\\c\RTeN
TY\NPQRTUZWTQUNWQRjXUcSNTYZTNTY\NPQRTUZWTNiXc\NXSNZNU\ZSQRZ̀f\Nq\UXQ_NjQUNq\UjQUcXR[NTY\NoQUpk

IJmL�L�NiY\NPQRTUZWTQUNSYZffNRQTNpRQdXR[faeN\�W\qTǸaNZ[U\\c\RTNQUNXRSTUVWTXQRNQjNTY\NldR\UNXRNdUXTXR[eNWQcc\RW\N
TY\NoQUpNqUXQUNTQNTY\N\jj\WTX̂\N_ZT\NQjNXRSVUZRW\NU\tVXU\_NTQǸ\NjVURXSY\_ǸaNTY\NPQRTUZWTQUNZR_NldR\Uk

IJmL�LMNiY\NPQRTUZWTQUNSYZffNqUQW\\_N\�q\_XTXQVSfaNdXTYNZ_\tVZT\NjQUW\SNZR_NSYZffNZWYX\̂\NhV̀STZRTXZfNPQcqf\TXQRN
dXTYXRNTY\NPQRTUZWTNiXc\k

IJmLMJ������J�|�J����|�{}|�J}�J�{��
IJmLMLwN�jNTY\NPQRTUZWTQUNXSN_\fZa\_NZTNZRaNTXc\NXRNTY\NWQcc\RW\c\RTNQUNqUQ[U\SSNQjNTY\NoQUpǸaN u¡NZRNZWTNQUNR\[f\WTN
QjNTY\NldR\UeNOUWYXT\WTeNPQRSTUVWTXQRNnZRZ[\UeNQUNZRN\cqfQa\\NQjNZRaNQjNTY\ceNQUNQjNTY\NldR\UbSNQdRNjQUW\SeN
h\qZUZT\NPQRTUZWTQUSeNQUNQTY\UNPQRTUZWTQUS¢N £¡ǸaNWYZR[\SNQU_\U\_NXRNTY\NoQUp¢N ¤¡ǸaNfZ̀QUN_XSqVT\SeNjXU\eNVRVSVZfN
_\fZaNXRN_\fX̂\UX\SeNVRẐQX_Z̀f\NWZSVZfTX\SeNZ_̂\US\Nd\ZTY\UNWQR_XTXQRSN_QWVc\RT\_NXRNZWWQU_ZRW\NdXTYNh\WTXQRN
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IJKIKLKMNOPQOPRSTQOUVWXTXOYTZP[\ORSTO]P[RQVURPQ̂XOUP[RQP_̀OabcOYZO\T_VZOVWRSPQdeT\OYZORSTOfg[TQOhT[\d[iOjT\dVRdP[O
V[\OYd[\d[iO\dXhWRTOQTXP_WRdP[̀OPQOaJcOYZOPRSTQOUVWXTXORSVRORSTO]P[RQVURPQOVXXTQRXOV[\ORSTOkQUSdRTURNOYVXT\OP[ORSTO
QTUPjjT[\VRdP[OPlORSTO]P[XRQWURdP[OmV[ViTQNO\TRTQjd[TXOnWXRdlZO\T_VZNORST[ORSTO]P[RQVUROodjTOXSV__OYTOTpRT[\T\OlPQO
XWUSOQTVXP[VY_TORdjTOVXORSTOkQUSdRTUROjVZO\TRTQjd[TK

qrstutvO]_VdjXOQT_VRd[iORPORdjTOXSV__OYTOjV\TOd[OVUUPQ\V[UTOgdRSOVhh_dUVY_TOhQPwdXdP[XOPlOkQRdU_TOIJK

qrstutuOoSdXOxTURdP[OyKzO\PTXO[PROhQTU_W\TOQTUPwTQZOPlO\VjViTXOlPQO\T_VZOYZOTdRSTQOhVQRZOW[\TQOPRSTQOhQPwdXdP[XOPlORSTO
]P[RQVURO{PUWjT[RXK

|}~����r�rrr�|����~�r|��r������~���
qr�t�r��������r���
qr�t�t�OoSTO]P[RQVUROxWjOdXOXRVRT\Od[ORSTOkiQTTjT[ROV[\NOd[U_W\d[iOVWRSPQdeT\OV\nWXRjT[RXNOdXORSTORPRV_OVjPW[RO
hVZVY_TOYZORSTOfg[TQORPORSTO]P[RQVURPQOlPQOhTQlPQjV[UTOPlORSTO�PQ�OW[\TQORSTO]P[RQVURO{PUWjT[RXK

qr�t�tvO�lOW[dROhQdUTXOVQTOXRVRT\Od[ORSTO]P[RQVURO{PUWjT[RXOPQOXWYXT�WT[R_ZOViQTT\OWhP[NOV[\OdlO�WV[RdRdTXOPQdid[V__ZO
UP[RTjh_VRT\OVQTOjVRTQdV__ZOUSV[iT\OXPORSVROVhh_dUVRdP[OPlOXWUSOW[dROhQdUTXORPORSTOVURWV_O�WV[RdRdTXOUVWXTXOXWYXRV[RdV_O
d[T�WdRZORPORSTOfg[TQOPQO]P[RQVURPQNORSTOVhh_dUVY_TOW[dROhQdUTXOXSV__OYTOT�WdRVY_ZOV\nWXRT\K

qr�tvr��������r��r������
�STQTORSTO]P[RQVUROdXOYVXT\OP[OVOXRdhW_VRT\OXWjOPQO�WVQV[RTT\OmVpdjWjO QdUTNORSTO]P[RQVURPQOXSV__OXWYjdROVO
XUST\W_TOPlOwV_WTXORPORSTO]P[XRQWURdP[OmV[ViTQNOYTlPQTORSTOldQXROkhh_dUVRdP[OlPQO VZjT[RNOV__PUVRd[iORSTOT[RdQTO
]P[RQVUROxWjORPORSTOwVQdPWXOhPQRdP[XOPlORSTO�PQ�KOoSTOXUST\W_TOPlOwV_WTXOXSV__OYTOhQThVQT\Od[ORSTOlPQjNOV[\OXWhhPQRT\O
YZORSTO\VRVORPOXWYXRV[RdVRTOdRXOVUUWQVUZNOQT�WdQT\OYZORSTO]P[XRQWURdP[OmV[ViTQOV[\ORSTOkQUSdRTURKOoSdXOXUST\W_TNOW[_TXXO
PYnTURT\ORPOYZORSTO]P[XRQWURdP[OmV[ViTQOPQOkQUSdRTURNOXSV__OYTOWXT\OVXOVOYVXdXOlPQOQTwdTgd[iORSTO]P[RQVURPQ̂XO
khh_dUVRdP[XOlPQO VZjT[RKOoSTO]P[XRQWURdP[OmV[ViTQOXSV__OlPQgVQ\ORPORSTOkQUSdRTURORSTO]P[RQVURPQ̂XOXUST\W_TOPlO
wV_WTXKOk[ZOUSV[iTXORPORSTOXUST\W_TOPlOwV_WTXOXSV__OYTOXWYjdRRT\ORPORSTO]P[XRQWURdP[OmV[ViTQOV[\OXWhhPQRT\OYZOXWUSO
\VRVORPOXWYXRV[RdVRTOdRXOVUUWQVUZOVXORSTO]P[XRQWURdP[OmV[ViTQOV[\ORSTOkQUSdRTUROjVZOQT�WdQTNOV[\OW[_TXXOPYnTURT\ORPOYZO
RSTO]P[XRQWURdP[OmV[ViTQOPQORSTOkQUSdRTURNOXSV__OYTOWXT\OVXOVOYVXdXOlPQOQTwdTgd[iORSTO]P[RQVURPQ̂XOXWYXT�WT[RO
khh_dUVRdP[XOlPQO VZjT[RK

qr�tur|¡¡�¢���¢���r���r��£����
qr�tut�OkRO_TVXROldlRTT[O\VZXOYTlPQTORSTO\VRTOTXRVY_dXST\OlPQOTVUSOhQPiQTXXOhVZjT[RNORSTO]P[RQVURPQOXSV__OXWYjdRORPORSTO
]P[XRQWURdP[OmV[ViTQOV[OdRTjdeT\Okhh_dUVRdP[OlPQO VZjT[ROhQThVQT\¤d[OVUUPQ\V[UTOgdRSORSTOXUST\W_TOPlOwV_WTXNOdlO
QT�WdQT\OW[\TQOxTURdP[O¥KMNOlPQOUPjh_TRT\OhPQRdP[XOPlORSTO�PQ�K¦oSTOVhh_dUVRdP[OXSV__OYTO[PRVQdeT\NOdlOQT�WdQT\NOV[\O
XWhhPQRT\OYZOV__O\VRVOXWYXRV[RdVRd[iORSTO]P[RQVURPQ̂XOQdiSRORPOhVZjT[RORSVRORSTOfg[TQNO]P[XRQWURdP[OmV[ViTQOPQO
kQUSdRTUROQT�WdQTNOXWUSOVXOUPhdTXOPlOQT�WdXdRdP[XNOV[\OQT_TVXTXOPlOgVdwTQXOPlO_dT[OlQPjOxWYUP[RQVURPQXOV[\OXWhh_dTQXNOV[\O
XSV__OQTl_TUROQTRVd[ViTOdlOhQPwd\T\OlPQOd[ORSTO]P[RQVURO{PUWjT[RXK

qr�tut�t�OkXOhQPwd\T\Od[OxTURdP[O§KzK¥NOXWUSOVhh_dUVRdP[XOjVZOd[U_W\TOQT�WTXRXOlPQOhVZjT[ROP[OVUUPW[ROPlOUSV[iTXOd[O
RSTO�PQ�ORSVROSVwTOYTT[OhQPhTQ_ZOVWRSPQdeT\OYZO]P[XRQWURdP[O]SV[iTO{dQTURdwTXNOPQOYZOd[RTQdjO\TRTQjd[VRdP[XOPlORSTO
]P[XRQWURdP[OmV[ViTQOV[\OkQUSdRTURNOYWRO[PROZTROd[U_W\T\Od[O]SV[iTOfQ\TQXK

qr�tut�tvOkhh_dUVRdP[XOlPQO VZjT[ROXSV__O[PROd[U_W\TOQT�WTXRXOlPQOhVZjT[ROlPQOhPQRdP[XOPlORSTO�PQ�OlPQOgSdUSORSTO
]P[RQVURPQO\PTXO[PROd[RT[\ORPOhVZOVOxWYUP[RQVURPQOPQOXWhh_dTQNOW[_TXXOXWUSO�PQ�OSVXOYTT[OhTQlPQjT\OYZOPRSTQXOgSPjO
RSTO]P[RQVURPQOd[RT[\XORPOhVZK

qr�tutvÖ[_TXXOPRSTQgdXTOhQPwd\T\Od[ORSTO]P[RQVURO{PUWjT[RXNOhVZjT[RXOXSV__OYTOjV\TOP[OVUUPW[ROPlOjVRTQdV_XOV[\O
T�WdhjT[RO\T_dwTQT\OV[\OXWdRVY_ZOXRPQT\OVRORSTOXdRTOlPQOXWYXT�WT[ROd[UPQhPQVRdP[Od[ORSTO�PQ�KO�lOVhhQPwT\Od[OV\wV[UTO
YZORSTOfg[TQNOhVZjT[ROjVZOXdjd_VQ_ZOYTOjV\TOlPQOjVRTQdV_XOV[\OT�WdhjT[ROXWdRVY_ZOXRPQT\OPllORSTOXdRTOVROVO_PUVRdP[O
ViQTT\OWhP[Od[OgQdRd[iKO VZjT[ROlPQOjVRTQdV_XOV[\OT�WdhjT[ROXRPQT\OP[OPQOPllORSTOXdRTOXSV__OYTOUP[\dRdP[T\OWhP[O
UPjh_dV[UTOYZORSTO]P[RQVURPQOgdRSOhQPUT\WQTXOXVRdXlVURPQZORPORSTOfg[TQORPOTXRVY_dXSORSTOfg[TQ̂XORdR_TORPOXWUSOjVRTQdV_XO
V[\OT�WdhjT[ROPQOPRSTQgdXTOhQPRTURORSTOfg[TQ̂XOd[RTQTXRNOV[\OXSV__Od[U_W\TORSTOUPXRXOPlOVhh_dUVY_TOd[XWQV[UTNOXRPQViTNO
V[\ORQV[XhPQRVRdP[ORPORSTOXdRTNOlPQOXWUSOjVRTQdV_XOV[\OT�WdhjT[ROXRPQT\OPllORSTOXdRTK

qr�tutuOoSTO]P[RQVURPQOgVQQV[RXORSVRORdR_TORPOV__O�PQ�OUPwTQT\OYZOV[Okhh_dUVRdP[OlPQO VZjT[ROgd__OhVXXORPORSTOfg[TQO[PO
_VRTQORSV[ORSTORdjTOPlOhVZjT[RKOoSTO]P[RQVURPQOlWQRSTQOgVQQV[RXORSVROWhP[OXWYjdRRV_OPlOV[Okhh_dUVRdP[OlPQO VZjT[ROV__O
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IJKLMNJKMOPQRPMSTKUQNQRVUTWMNJKMXVYZT[UMPV\TM]TT[M̂KT\QJ_ẀYMQWW_TaMV[aM̂VYZT[UWMKTRTQ\TaMNKJZMUPTMbO[TKMWPV̀̀cMUJM
UPTM]TWUMJNMUPTMSJ[UKVRUJKdWML[JÒTaeTcMQ[NJKZVUQJ[cMV[aM]T̀QTNcM]TMNKTTMV[aMR̀TVKMJNM̀QT[WcMR̀VQZWcMWTR_KQUYMQ[UTKTWUWcMJKM
T[R_Z]KV[RTWcMQ[MNV\JKMJNMUPTMSJ[UKVRUJKcMf_]RJ[UKVRUJKWcMW_̂^̀QTKWcMJKMJUPTKM̂TKWJ[WMJKMT[UQUQTWMUPVUM̂KJ\QaTaM̀V]JKcM
ZVUTKQV̀WMV[aMTg_Q̂ZT[UMKT̀VUQ[eMUJMUPTMIJKLh

ijklmjnopqrsrtuqovjswpjxuyzo{q
ijklml|MIPTKTMUPTKTMQWMJ[̀YMJ[TMSJ[UKVRUJKcMUPTMSJ[WUK_RUQJ[M}V[VeTKMOQ̀̀cMOQUPQ[MWT\T[MaVYWMVNUTKMUPTMSJ[WUK_RUQJ[M
}V[VeTKdWMKTRTQ̂UMJNMUPTMSJ[UKVRUJKdWM~̂ ^̀QRVUQJ[MNJKMXVYZT[UcMKT\QTOMUPTM~̂ ^̀QRVUQJ[cMRTKUQNYMUPTMVZJ_[UMUPTM
SJ[WUK_RUQJ[M}V[VeTKMaTUTKZQ[TWMQWMa_TMUPTMSJ[UKVRUJKcMV[aMNJKOVKaMUPTMSJ[UKVRUJKdWM~̂ ^̀QRVUQJ[MV[aMSTKUQNQRVUTMNJKM
XVYZT[UMUJMUPTM~KRPQUTRUhMIQUPQ[MWT\T[MaVYWMVNUTKMUPTM~KRPQUTRUMKTRTQ\TWMUPTMSJ[UKVRUJKdWM~̂ ^̀QRVUQJ[MNJKMXVYZT[UM
NKJZMUPTMSJ[WUK_RUQJ[M}V[VeTKcMUPTM~KRPQUTRUMOQ̀̀MTQUPTKM���MQWW_TMUJMUPTMbO[TKMVMSTKUQNQRVUTMNJKMXVYZT[UcMQ[MUPTMN_̀̀M
VZJ_[UMJNMUPTM~̂ ^̀QRVUQJ[MNJKMXVYZT[UcMOQUPMVMRĴYMUJMUPTMSJ[WUK_RUQJ[M}V[VeTK�MJKM���MQWW_TMUJMUPTMbO[TKMVM
STKUQNQRVUTMNJKMXVYZT[UMNJKMW_RPMVZJ_[UMVWMUPTM~KRPQUTRUMaTUTKZQ[TWMQWM̂KĴTK̀YMa_TcMV[aM[JUQNYMUPTMSJ[WUK_RUQJ[M
}V[VeTKMV[aMbO[TKMJNMUPTM~KRPQUTRUdWMKTVWJ[WMNJKMOQUPPJ̀aQ[eMRTKUQNQRVUQJ[MQ[M̂VKUMVWM̂KJ\QaTaMQ[MfTRUQJ[M�h�h��MJKM���M
OQUPPJ̀aMRTKUQNQRVUQJ[MJNMUPTMT[UQKTM~̂ ^̀QRVUQJ[MNJKMXVYZT[UcMV[aM[JUQNYMUPTMSJ[WUK_RUQJ[M}V[VeTKMV[aMbO[TKMJNMUPTM
~KRPQUTRUdWMKTVWJ[MNJKMOQUPPJ̀aQ[eMRTKUQNQRVUQJ[MQ[MOPJ̀TMVWM̂KJ\QaTaMQ[MfTRUQJ[M�h�h�hM�PTMSJ[WUK_RUQJ[M}V[VeTKMOQ̀̀M
K̂JẐ ÙYMNJKOVKaMUJMUPTMSJ[UKVRUJKMUPTM~KRPQUTRUdWM[JUQRTMJNMOQUPPJ̀aQ[eMRTKUQNQRVUQJ[h

ijklml�MIPTKTMUPTKTMQWMZJKTMUPV[MJ[TMSJ[UKVRUJKM̂TKNJKZQ[eM̂JKUQJ[WMJNMUPTMXKJ�TRUcMUPTMSJ[WUK_RUQJ[M}V[VeTKMOQ̀̀cM
OQUPQ[MWT\T[MaVYWMVNUTKMUPTMSJ[WUK_RUQJ[M}V[VeTKMKTRTQ\TWMV̀̀MJNMUPTMSJ[UKVRUJKWdM~̂ ^̀QRVUQJ[WMNJKMXVYZT[U�M���M
KT\QTOMUPTM~̂ ^̀QRVUQJ[WMV[aMRTKUQNYMUPTMVZJ_[UMUPTMSJ[WUK_RUQJ[M}V[VeTKMaTUTKZQ[TWMQWMa_TMTVRPMJNMUPTMSJ[UKVRUJKW�M
���M̂KT̂VKTMVMf_ZZVKYMJNMSJ[UKVRUJKWdM~̂ ^̀QRVUQJ[WMNJKMXVYZT[UM]YMRJZ]Q[Q[eMQ[NJKZVUQJ[MNKJZMTVRPMSJ[UKVRUJKdWM
V̂^̀QRVUQJ[MOQUPMQ[NJKZVUQJ[MNKJZMWQZQ̀VKMV̂^̀QRVUQJ[WMNJKM̂KJeKTWWM̂VYZT[UWMNKJZMUPTMJUPTKMSJ[UKVRUJKW�M���M̂KT̂VKTMVM
XKJ�TRUM~̂ ^̀QRVUQJ[MV[aMSTKUQNQRVUTMNJKMXVYZT[U�M���MRTKUQNYMUPTMVZJ_[UMUPTMSJ[WUK_RUQJ[M}V[VeTKMaTUTKZQ[TWMQWMa_TM
V̀̀MSJ[UKVRUJKW�MV[aM���MNJKOVKaMUPTMf_ZZVKYMJNMSJ[UKVRUJKWdM~̂ ^̀QRVUQJ[WMNJKMXVYZT[UMV[aMXKJ�TRUM~̂ ^̀QRVUQJ[MV[aM
STKUQNQRVUTMNJKMXVYZT[UMUJMUPTM~KRPQUTRUh

ijklml�l|MIQUPQ[MWT\T[MaVYWMVNUTKMUPTM~KRPQUTRUMKTRTQ\TWMUPTMXKJ�TRUM~̂ ^̀QRVUQJ[MV[aMXKJ�TRUMSTKUQNQRVUTMNJKMXVYZT[UM
V[aMUPTMf_ZZVKYMJNMSJ[UKVRUJKWdM~̂ ^̀QRVUQJ[WMNJKMXVYZT[UMNKJZMUPTMSJ[WUK_RUQJ[M}V[VeTKcMUPTM~KRPQUTRUMOQ̀̀MTQUPTKM
���MQWW_TMUJMUPTMbO[TKMVMXKJ�TRUMSTKUQNQRVUTMNJKMXVYZT[UcMOQUPMVMRĴYMUJMUPTMSJ[WUK_RUQJ[M}V[VeTK�MJKM���MQWW_TMUJMUPTM
bO[TKMVMXKJ�TRUMSTKUQNQRVUTMNJKMXVYZT[UMNJKMW_RPMVZJ_[UMVWMUPTM~KRPQUTRUMaTUTKZQ[TWMQWM̂KĴTK̀YMa_TcMV[aM[JUQNYMUPTM
SJ[WUK_RUQJ[M}V[VeTKMV[aMbO[TKMJNMUPTM~KRPQUTRUdWMKTVWJ[WMNJKMOQUPPJ̀aQ[eMRTKUQNQRVUQJ[MQ[M̂VKUMVWM̂KJ\QaTaMQ[M
fTRUQJ[M�h�h��MJKM���MOQUPPJ̀aMRTKUQNQRVUQJ[MJNMUPTMT[UQKTMXKJ�TRUM~̂ ^̀QRVUQJ[MNJKMXVYZT[UcMV[aM[JUQNYMUPTMSJ[WUK_RUQJ[M
}V[VeTKMV[aMbO[TKMJNMUPTM~KRPQUTRUdWMKTVWJ[MNJKMOQUPPJ̀aQ[eMRTKUQNQRVUQJ[MQ[MOPJ̀TMVWM̂KJ\QaTaMQ[MfTRUQJ[M�h�h�hM�PTM
SJ[WUK_RUQJ[M}V[VeTKMOQ̀̀M̂KJẐ ÙYMNJKOVKaMUPTM~KRPQUTRUdWM[JUQRTMJNMOQUPPJ̀aQ[eMRTKUQNQRVUQJ[MUJMUPTMSJ[UKVRUJKWh

ijklml�M�PTMSJ[WUK_RUQJ[M}V[VeTKdWMRTKUQNQRVUQJ[MJNMV[M~̂ ^̀QRVUQJ[MNJKMXVYZT[UMJKcMQ[MUPTMRVWTMJNMZJKTMUPV[MJ[TM
SJ[UKVRUJKcMVMXKJ�TRUM~̂ ^̀QRVUQJ[MV[aMSTKUQNQRVUTMNJKMXVYZT[UcMWPV̀̀M]TM]VWTaM_̂J[MUPTMSJ[WUK_RUQJ[M}V[VeTKdWM
T\V̀_VUQJ[MJNMUPTMIJKLMV[aMUPTMaVUVMQ[MUPTM~̂ ^̀QRVUQJ[MJKM~̂ ^̀QRVUQJ[WMNJKMXVYZT[UhM�PTMSJ[WUK_RUQJ[M}V[VeTKdWM
RTKUQNQRVUQJ[MOQ̀̀MRJ[WUQU_UTMVMKT̂KTWT[UVUQJ[MUPVUcMUJMUPTM]TWUMJNMUPTMSJ[WUK_RUQJ[M}V[VeTKdWML[JÒTaeTcMQ[NJKZVUQJ[cM
V[aM]T̀QTNcMUPTMIJKLMPVWM̂KJeKTWWTaMUJMUPTM̂JQ[UMQ[aQRVUTacMUPTMg_V̀QUYMJNMUPTMIJKLMQWMQ[MVRRJKaV[RTMOQUPMUPTMSJ[UKVRUM
�JR_ZT[UWcMV[aMUPVUMUPTMSJ[UKVRUJKMQWcMJKMSJ[UKVRUJKWMVKTcMT[UQÙTaMUJM̂VYZT[UMQ[MUPTMVZJ_[UMRTKUQNQTah

ijklmlmM�PTM~KRPQUTRUdWMQWW_V[RTMJNMVMSTKUQNQRVUTMNJKMXVYZT[UMJKcMQ[MUPTMRVWTMJNMZJKTMUPV[MJ[TMSJ[UKVRUJKcMXKJ�TRUM
~̂^̀QRVUQJ[MV[aMSTKUQNQRVUTMNJKMXVYZT[UcMWPV̀̀M]TM]VWTaM_̂J[MUPTM~KRPQUTRUdWMT\V̀_VUQJ[MJNMUPTMIJKLcMUPTMKTRJZZT[aVUQJ[MJNM
UPTMSJ[WUK_RUQJ[M}V[VeTKcMV[aMaVUVMQ[MUPTM~̂^̀QRVUQJ[MNJKMXVYZT[UMJKMXKJ�TRUM~̂^̀QRVUQJ[MNJKMXVYZT[UhM�PTM~KRPQUTRUdWM
RTKUQNQRVUQJ[MOQ̀̀MRJ[WUQU_UTMVMKT̂KTWT[UVUQJ[MUPVUcMUJMUPTM]TWUMJNMUPTM~KRPQUTRUdWML[JÒTaeTcMQ[NJKZVUQJ[cMV[aM]T̀QTNcMUPTMIJKLM
PVWM̂KJeKTWWTaMUJMUPTM̂JQ[UMQ[aQRVUTacMUPTMg_V̀QUYMJNMUPTMIJKLMQWMQ[MVRRJKaV[RTMOQUPMUPTMSJ[UKVRUM�JR_ZT[UWcMV[aMUPVUMUPTM
SJ[UKVRUJKMQWcMJKMSJ[UKVRUJKWMVKTcMT[UQÙTaMUJM̂VYZT[UMQ[MUPTMVZJ_[UMRTKUQNQTah

ijklml�M�PTMKT̂KTWT[UVUQJ[WMZVaTM̂_KW_V[UMUJMfTRUQJ[WM�h�h�MV[aM�h�h�MVKTMW_]�TRUMUJMV[MT\V̀_VUQJ[MJNMUPTMIJKLMNJKM
RJ[NJKZV[RTMOQUPMUPTMSJ[UKVRUM�JR_ZT[UWM_̂J[Mf_]WUV[UQV̀MSJẐ T̀UQJ[cMUJMKTW_̀UWMJNMW_]WTg_T[UMUTWUWMV[aM
Q[ŴTRUQJ[WcMUJMRJKKTRUQJ[MJNMZQ[JKMaT\QVUQJ[WMNKJZMUPTMSJ[UKVRUM�JR_ZT[UWM̂KQJKMUJMRJẐ T̀UQJ[cMV[aMUJMŴTRQNQRM
g_V̀QNQRVUQJ[WMT�̂KTWWTaM]YMUPTMSJ[WUK_RUQJ[M}V[VeTKMJKM~KRPQUTRUh

ijklml�M�PTMQWW_V[RTMJNMVMSTKUQNQRVUTMNJKMXVYZT[UMJKMVMXKJ�TRUMSTKUQNQRVUTMNJKMXVYZT[UMOQ̀̀M[JUM]TMVMKT̂KTWT[UVUQJ[MUPVUM
UPTMSJ[WUK_RUQJ[M}V[VeTKMJKM~KRPQUTRUMPVWM���MZVaTMT�PV_WUQ\TMJKMRJ[UQ[_J_WMJ[�WQUTMQ[ŴTRUQJ[WMUJMRPTRLMUPTMg_V̀QUYM
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HIJKLMNOPOQJHRJOSTJUHIVWJXYZJIT[PT\T]ĴHN_OIL̂OPHNJ̀TMN_aJ̀TOSH]_aJOT̂SNPKLT_aJ_TKLTN̂T_aJHIJbIĤT]LIT_WJXcZJ
IT[PT\T]ĴHbPT_JHRJITKLP_POPHN_JIT̂TP[T]JRIH̀ JdLêHNOIM̂OHI_JMN]J_LbbfPTI_JMN]JHOSTIJ]MOMJITKLT_OT]JeQJOSTJg\NTIJOHJ
_Le_OMNOPMOTJOSTJhHNOIM̂OHIi_JIPjSOJOHJbMQ̀ TNOWJHIJXkZJ̀M]TJTlM̀PNMOPHNJOHJM_̂TIOMPNJSH\JHIJRHIJ\SMOJbLIbH_TJOSTJ
hHNOIM̂OHIJSM_JL_T]J̀HNTQJbIT[PHL_fQJbMP]JHNJM̂ ĤLNOJHRJOSTJhHNOIM̂OJdL̀ m

nopqrostuvwvxywozxo{vz||x}~o�t�zv�vu�zvxy
nopqrq�J�STJhHN_OIL̂OPHNJ�MNMjTIJHIJ�ÎSPOT̂OJ̀MQJ\POSSHf]JMJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJHIJ�IH�T̂OJhTIOPRP̂MOTJRHIJ
�MQ̀ TNOJPNJ\SHfTJHIJPNJbMIOaJOHJOSTJTlOTNOJITM_HNMefQJNT̂T__MIQJOHJbIHOT̂OJOSTJg\NTIaJPRJPNJOSTJhHN_OIL̂OPHNJ�MNMjTIi_J
HIJ�ÎSPOT̂Oi_JHbPNPHNJOSTJITbIT_TNOMOPHN_JOHJOSTJg\NTIJITKLPIT]JeQJdT̂OPHNJ�mkmcJMN]J�mkmkĴMNNHOJeTJ̀M]TmJ�RJOSTJ
hHN_OIL̂OPHNJ�MNMjTIJHIJ�ÎSPOT̂OJP_JLNMefTJOHĴTIOPRQJbMQ̀ TNOJPNJOSTJM̀HLNOJHRJOSTJ�bbfP̂MOPHNaJOSTJhHN_OIL̂OPHNJ
�MNMjTIJ\PffJNHOPRQJOSTJhHNOIM̂OHIJMN]Jg\NTIJM_JbIH[P]T]JPNJdT̂OPHNJ�mkm�JMN]J�mkmYmJ�RJOSTJhHNOIM̂OHIaJhHN_OIL̂OPHNJ
�MNMjTIJMN]J�ÎSPOT̂OĴMNNHOJMjITTJHNJMJIT[P_T]JM̀HLNOaJOSTJ�ÎSPOT̂OJ\PffJbIH̀ bOfQJP__LTJMJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJ
HIJMJ�IH�T̂OJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJRHIJOSTJM̀HLNOJRHIJ\SP̂SJOSTJ�ÎSPOT̂OJP_JMefTJOHJ̀MVTJ_L̂SJITbIT_TNOMOPHN_JOHJOSTJ
g\NTImJ�STJhHN_OIL̂OPHNJ�MNMjTIJHIJ�ÎSPOT̂OJ̀MQJMf_HJ\POSSHf]JMJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJHIaJeT̂ML_TJHRJ
_Le_TKLTNOfQJ]P_̂H[TIT]JT[P]TN̂TaJ̀MQJNLffPRQJOSTJ\SHfTJHIJMJbMIOJHRJMJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJHIJ�IH�T̂OJhTIOPRP̂MOTJ
RHIJ�MQ̀ TNOJbIT[PHL_fQJP__LT]aJOHJ_L̂SJTlOTNOJM_J̀MQJeTJNT̂T__MIQJPNJOSTJhHN_OIL̂OPHNJ�MNMjTIi_JHIJ�ÎSPOT̂Oi_J
HbPNPHNJOHJbIHOT̂OJOSTJg\NTIJRIH̀ JfH__JRHIJ\SP̂SJOSTJhHNOIM̂OHIJP_JIT_bHN_PefTaJPN̂fL]PNjJfH__JIT_LfOPNjJRIH̀ JOSTJM̂O_J
MN]JH̀ P__PHN_J]T_̂IPeT]JPNJdT̂OPHNJcmcmYJeT̂ML_TJHR

q� ]TRT̂OP[TJUHIVJNHOJIT̀T]PT]W
q� OSPI]JbMIOQĴfMP̀_JRPfT]JHIJITM_HNMefTJT[P]TN̂TJPN]P̂MOPNjJbIHeMefTJRPfPNjJHRJ_L̂SĴfMP̀_aJLNfT__J_T̂LIPOQJ

M̂ T̂bOMefTJOHJOSTJg\NTIJP_JbIH[P]T]JeQJOSTJhHNOIM̂OHIW
q� RMPfLITJHRJOSTJhHNOIM̂OHIJOHJ̀MVTJbMQ̀ TNO_JbIHbTIfQJOHJdLêHNOIM̂OHI_JHIJ_LbbfPTI_JRHIJfMeHIaJ̀MOTIPMf_J

HIJTKLPb̀ TNOW
q� ITM_HNMefTJT[P]TN̂TJOSMOJOSTJUHIVĴMNNHOJeTĴH̀ bfTOT]JRHIJOSTJLNbMP]JeMfMN̂TJHRJOSTJhHNOIM̂OJdL̀ W
qr ]M̀MjTJOHJOSTJg\NTIJHIJMJdTbMIMOTJhHNOIM̂OHIJHIJHOSTIJhHNOIM̂OHIW
q� ITM_HNMefTJT[P]TN̂TJOSMOJOSTJUHIVJ\PffJNHOJeTĴH̀ bfTOT]J\POSPNJOSTJhHNOIM̂OJ�P̀TaJMN]JOSMOJOSTJLNbMP]J

eMfMN̂TJ\HLf]JNHOJeTJM]TKLMOTJOHĴH[TIJM̂OLMfJHIJfPKLP]MOT]J]M̀MjT_JRHIJOSTJMNOP̂PbMOT]J]TfMQWJHI
q� ITbTMOT]JRMPfLITJOHĴMIIQJHLOJOSTJUHIVJPNJM̂ ĤI]MN̂TJ\POSJOSTJhHNOIM̂OJ�ĤL̀ TNO_m

nopqrq�JUSTNJTPOSTIJbMIOQJ]P_bLOT_JOSTJ�ÎSPOT̂Oi_J]T̂P_PHNJITjMI]PNjJMJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJLN]TIJdT̂OPHNJ�m�m�aJPNJ
\SHfTJHIJPNJbMIOaJOSMOJbMIOQJ̀MQJ_Lè POJMJhfMP̀JPNJM̂ ĤI]MN̂TJ\POSJ�IOP̂fTJ��m

nopqrq�JUSTNJOSTJITM_HN_JRHIJ\POSSHf]PNjĴTIOPRP̂MOPHNJMITJIT̀H[T]aĴTIOPRP̂MOPHNJ\PffJeTJ̀M]TJRHIJM̀HLNO_JbIT[PHL_fQJ
\POSSTf]m

nopqrq�J�RJOSTJ�ÎSPOT̂OJHIJhHN_OIL̂OPHNJ�MNMjTIJ\POSSHf]_ĴTIOPRP̂MOPHNJRHIJbMQ̀ TNOJLN]TIJdT̂OPHNJ�m�m�aJOSTJg\NTIJ
M̀QaJMOJPO_J_HfTJHbOPHNaJP__LTJ�HPNOĴST̂V_JOHJOSTJhHNOIM̂OHIJMN]JOHJMNQJdLêHNOIM̂OHIJHIJ_LbbfPTIJOHJ\SH̀ JOSTJ
hHNOIM̂OHIJRMPfT]JOHJ̀MVTJbMQ̀ TNOJRHIJUHIVJbIHbTIfQJbTIRHÌT]JHIJ̀MOTIPMfJHIJTKLPb̀ TNOJ_LPOMefQJ]TfP[TIT]mJ�RJOSTJ
g\NTIJ̀MVT_JbMQ̀ TNO_JeQJ�HPNOĴST̂VaJOSTJg\NTIJ_SMffJNHOPRQJOSTJ�ÎSPOT̂OJMN]JOSTJhHN_OIL̂OPHNJ�MNMjTIaJMN]JeHOSJ
\PffJITRfT̂OJ_L̂SJbMQ̀ TNOJHNJOSTJNTlOJhTIOPRP̂MOTJRHIJ�MQ̀ TNOm

nopq�o��x��twwo����tyzw
nopq�q�J�ROTIJOSTJ�ÎSPOT̂OJSM_JP__LT]JMJhTIOPRP̂MOTJRHIJ�MQ̀ TNOJHIJ�IH�T̂OJhTIOPRP̂MOTJRHIJ�MQ̀ TNOaJOSTJg\NTIJ_SMffJ
M̀VTJbMQ̀ TNOJPNJOSTJ̀MNNTIJMN]J\POSPNJOSTJOP̀TJbIH[P]T]JPNJOSTJhHNOIM̂OJ�ĤL̀ TNO_aJMN]J_SMffJ_HJNHOPRQJOSTJ
hHN_OIL̂OPHNJ�MNMjTIJMN]J�ÎSPOT̂Om

nopq�q�J�STJhHNOIM̂OHIJ_SMffJbMQJTM̂SJdLêHNOIM̂OHIaJNHJfMOTIJOSMNJ_T[TNJ]MQ_JMROTIJIT̂TPbOJHRJbMQ̀ TNOJRIH̀ JOSTJg\NTIaJ
OSTJM̀HLNOJOHJ\SP̂SJOSTJdLêHNOIM̂OHIJP_JTNOPOfT]aJITRfT̂OPNjJbTÎTNOMjT_JM̂OLMffQJITOMPNT]JRIH̀ JbMQ̀ TNO_JOHJOSTJ
hHNOIM̂OHIJHNJM̂ ĤLNOJHRJOSTJdLêHNOIM̂OHIi_JbHIOPHNJHRJOSTJUHIVmJ�STJhHNOIM̂OHIJ_SMffaJeQJMbbIHbIPMOTJMjITT̀TNOJ
\POSJTM̂SJdLêHNOIM̂OHIaJITKLPITJTM̂SJdLêHNOIM̂OHIJOHJ̀MVTJbMQ̀ TNO_JOHJdLe�_LêHNOIM̂OHI_JPNJMJ_P̀PfMIJ̀MNNTIm

nopq�q�J�STJhHN_OIL̂OPHNJ�MNMjTIJ\PffaJHNJITKLT_OaJRLINP_SJOHJMJdLêHNOIM̂OHIaJPRJbIM̂OP̂MefTaJPNRHÌMOPHNJITjMI]PNjJ
bTÎTNOMjT_JHRĴH̀ bfTOPHNJHIJM̀HLNO_JMbbfPT]JRHIJeQJOSTJhHNOIM̂OHIJMN]JM̂OPHNJOMVTNJOSTITHNJeQJOSTJg\NTIaJ
hHN_OIL̂OPHNJ�MNMjTIJMN]J�ÎSPOT̂OJHNJM̂ ĤLNOJHRJbHIOPHN_JHRJOSTJUHIVJ]HNTJeQJ_L̂SJdLêHNOIM̂OHIm

nopq�q�J�STJg\NTIJSM_JOSTJIPjSOJOHJITKLT_OJ\IPOOTNJT[P]TN̂TJRIH̀ JOSTJhHNOIM̂OHIJOSMOJOSTJhHNOIM̂OHIJSM_JbIHbTIfQJbMP]J
dLêHNOIM̂OHI_JMN]J_LbbfPTI_JM̀HLNO_JbMP]JeQJOSTJg\NTIJOHJOSTJhHNOIM̂OHIJRHIJ_LêHNOIM̂OT]JUHIVmJ�RJOSTJhHNOIM̂OHIJ
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IJKLMNOPNIQRSKMTNMQUTNVWKXVSUVNYKOTKSNMVWVSNXJZM[NOTVN\YSVRNMTJLLNTJWVNOTVNRK]TONOPNUPSOJUON̂Q_UPSORJUOPRMNJSXNMQ̀ L̀KVRMN
OPNJMUVROJKSNYTVOTVRNOTVZNTJWVN_VVSǸRP̀VRLZǸJKXaNbVKOTVRNOTVN\YSVR[NcPSMORQUOKPSNdJSJ]VRNSPRNeRUTKOVUONMTJLLNTJWVN
JSNP_LK]JOKPSNOPǸJZ[NPRNOPNMVVNOPNOTVǸJZfVSONPINfPSVZNOP[NJN̂Q_UPSORJUOPRNPRNMQ̀ L̀KVR[NVgUV̀ONJMNfJZNPOTVRYKMVN_VN
RVhQKRVXN_ZNLJYa

ijklmlnNoTVNcPSORJUOPRpMǸJZfVSOMNOPNMQ̀ L̀KVRMNMTJLLN_VNORVJOVXNKSNJNfJSSVRNMKfKLJRNOPNOTJOǸRPWKXVXNKSN̂VUOKPSMNqaras[N
qaratNJSXNqaraua

ijklmlmNeNcVROKIKUJOVNIPRNvJZfVSO[NJǸRP]RVMMǸJZfVSO[NPRǸJROKJLNPRNVSOKRVNQMVNPRNPUUQ̀JSUZNPINOTVNvRPwVUON_ZNOTVN
\YSVRNMTJLLNSPONUPSMOKOQOVNJUUV̀OJSUVNPINxPRyNSPONKSNJUUPRXJSUVNYKOTNOTVNcPSORJUONzPUQfVSOMa

ijklml{N|SLVMMNOTVNcPSORJUOPRǸRPWKXVMNOTVN\YSVRNYKOTNJǸJZfVSON_PSXNKSNOTVNIQLLǸVSJLNMQfNPINOTVNcPSORJUON̂Qf[N
J̀ZfVSOMNRVUVKWVXN_ZNOTVNcPSORJUOPRNIPRNxPRyǸRP̀VRLZǸVRIPRfVXN_ZN̂Q_UPSORJUOPRMNPRǸRPWKXVXN_ZNMQ̀ L̀KVRMNMTJLLN_VN
TVLXN_ZNOTVNcPSORJUOPRNIPRNOTPMVN̂Q_UPSORJUOPRMNPRNMQ̀ L̀KVRMNYTPǸVRIPRfVXNxPRyNPRNIQRSKMTVXNfJOVRKJLM[NPRN_POT[N
QSXVRNUPSORJUONYKOTNOTVNcPSORJUOPRNIPRNYTKUTǸJZfVSONYJMNfJXVN_ZNOTVN\YSVRaNbPOTKS]NUPSOJKSVXNTVRVKSNMTJLLNRVhQKRVN
fPSVZNOPN_VǸLJUVXNKSNJNMV̀JRJOVNJUUPQSONJSXNSPONUPffKS]LVXNYKOTNfPSVZNPINOTVNcPSORJUOPR[NURVJOVNJSZNIKXQUKJRZN
LKJ_KLKOZNPRNOPRONLKJ_KLKOZNPSNOTVǸJRONPINOTVNcPSORJUOPRNIPRN_RVJUTNPINORQMO[NPRNVSOKOLVNJSZǸVRMPSNPRNVSOKOZNOPNJSNJYJRXNPIN
Q̀SKOKWVNXJfJ]VMNJ]JKSMONOTVNcPSORJUOPRNIPRN_RVJUTNPINOTVNRVhQKRVfVSOMNPINOTKMǸRPWKMKPSa

ijklml}NvRPWKXVXNOTVN\YSVRNTJMNIQLIKLLVXNKOMǸJZfVSONP_LK]JOKPSMNQSXVRNOTVNcPSORJUONzPUQfVSOM[NOTVNcPSORJUOPRNMTJLLN
XVIVSXNJSXNKSXVfSKIZNOTVN\YSVRNIRPfNJLLNLPMM[NLKJ_KLKOZ[NXJfJ]VNPRNVg̀VSMV[NKSULQXKS]NRVJMPSJ_LVNJOOPRSVZpMNIVVMNJSXN
LKOK]JOKPSNVg̀VSMVM[NJRKMKS]NPQONPINJSZNLKVSNULJKfNPRNPOTVRNULJKfNIPRǸJZfVSON_ZNJSZN̂Q_UPSORJUOPRNPRNMQ̀ L̀KVRNPINJSZN
OKVRaN|̀PSNRVUVK̀ONPINSPOKUVNPINJNLKVSNULJKfNPRNPOTVRNULJKfNIPRǸJZfVSO[NOTVN\YSVRNMTJLLNSPOKIZNOTVNcPSORJUOPRaN~IN
J̀ R̀PWVXN_ZNOTVNJ̀ L̀KUJ_LVNUPQRO[NYTVSNRVhQKRVX[NOTVNcPSORJUOPRNfJZNMQ_MOKOQOVNJNMQRVOZN_PSXNIPRNOTVǸRP̀VROZNJ]JKSMON
YTKUTNOTVNLKVSNPRNPOTVRNULJKfNIPRǸJZfVSONTJMN_VVSNJMMVROVXa

ijkl{j�������j��j�������
~INOTVNcPSMORQUOKPSNdJSJ]VRNJSXNeRUTKOVUONXPNSPONKMMQVNJNcVROKIKUJOVNIPRNvJZfVSONPRNJNvRPwVUONcVROKIKUJOVNIPRNvJZfVSO[N
OTRPQ]TNSPNIJQLONPINOTVNcPSORJUOPR[NYKOTKSNIPQROVVSNXJZMNJIOVRNOTVNcPSMORQUOKPSNdJSJ]VRpMNRVUVK̀ONPINOTVNcPSORJUOPRpMN
è L̀KUJOKPSNIPRNvJZfVSO[NPRNKINOTVN\YSVRNXPVMNSPOǸJZNOTVNcPSORJUOPRNYKOTKSNMVWVSNXJZMNJIOVRNOTVNXJOVNVMOJ_LKMTVXNKSN
OTVNcPSORJUONzPUQfVSOM[NOTVNJfPQSONUVROKIKVXN_ZNOTVNcPSMORQUOKPSNdJSJ]VRNJSXNeRUTKOVUONPRNJYJRXVXN_ZN_KSXKS]N
XKM̀QOVNRVMPLQOKPS[NOTVSNOTVNcPSORJUOPRNfJZ[NQ̀PSNMVWVSNJXXKOKPSJLNXJZMpNSPOKUVNOPNOTVN\YSVR[NcPSMORQUOKPSNdJSJ]VRN
JSXNeRUTKOVUO[NMOP̀NOTVNxPRyNQSOKLǸJZfVSONPINOTVNJfPQSONPYKS]NTJMN_VVSNRVUVKWVXaNoTVNcPSORJUONoKfVNMTJLLN_VN
VgOVSXVXNJ̀ R̀P̀RKJOVLZNJSXNOTVNcPSORJUON̂QfNMTJLLN_VNKSURVJMVXN_ZNOTVNJfPQSONPINOTVNcPSORJUOPRpMNRVJMPSJ_LVNUPMOMNPIN
MTQOXPYS[NXVLJZNJSXNMOJRO�Q̀[ǸLQMNKSOVRVMONJMǸRPWKXVXNIPRNKSNOTVNcPSORJUONzPUQfVSOMa

ijkl}j�����������j����������
ijkl}l�N̂Q_MOJSOKJLNcPf̀ LVOKPSNKMNOTVNMOJ]VNKSNOTVǸRP]RVMMNPINOTVNxPRyNYTVSNOTVNxPRyNPRNXVMK]SJOVXǸPROKPSNOTVRVPINKMN
MQIIKUKVSOLZNUPf̀ LVOVNKSNJUUPRXJSUVNYKOTNOTVNcPSORJUONzPUQfVSOMNMPNOTVN\YSVRNUJSNPUUQ̀ZNPRNQOKLK�VNOTVNxPRyNIPRNKOMN
KSOVSXVXNQMVa

ijkl}l�NxTVSNOTVNcPSORJUOPRNUPSMKXVRMNOTJONOTVNxPRy[NPRNJǸPROKPSNOTVRVPINYTKUTNOTVN\YSVRNJ]RVVMNOPNJUUV̀ON
MV̀JRJOVLZ[NKMNMQ_MOJSOKJLLZNUPf̀ LVOV[NOTVNcPSORJUOPRNMTJLLNSPOKIZNOTVNcPSMORQUOKPSNdJSJ]VR[NJSXNOTVNcPSORJUOPRNJSXN
cPSMORQUOKPSNdJSJ]VRNMTJLLNwPKSOLZǸRV̀JRVNJSXNMQ_fKONOPNOTVNeRUTKOVUONJNUPf̀ RVTVSMKWVNLKMONPINKOVfMNOPN_VNUPf̀ LVOVXN
PRNUPRRVUOVXǸRKPRNOPNIKSJLǸJZfVSOaN�JKLQRVNOPNKSULQXVNJSNKOVfNPSNMQUTNLKMONXPVMNSPONJLOVRNOTVNRVM̀PSMK_KLKOZNPINOTVN
cPSORJUOPRNOPNUPf̀ LVOVNJLLNxPRyNKSNJUUPRXJSUVNYKOTNOTVNcPSORJUONzPUQfVSOMa

ijkl}l�N|̀PSNRVUVK̀ONPINOTVNLKMO[NOTVNeRUTKOVUO[NJMMKMOVXN_ZNOTVNcPSMORQUOKPSNdJSJ]VR[NYKLLNfJyVNJSNKSM̀VUOKPSNOPN
XVOVRfKSVNYTVOTVRNOTVNxPRyNPRNXVMK]SJOVXǸPROKPSNOTVRVPINKMNMQ_MOJSOKJLLZNUPf̀ LVOVaN~INOTVNeRUTKOVUOpMNKSM̀VUOKPSN
XKMULPMVMNJSZNKOVf[NYTVOTVRNPRNSPONKSULQXVXNPSNOTVNLKMO[NYTKUTNKMNSPONMQIIKUKVSOLZNUPf̀ LVOVNKSNJUUPRXJSUVNYKOTNOTVN
cPSORJUONzPUQfVSOMNMPNOTJONOTVN\YSVRNUJSNPUUQ̀ZNPRNQOKLK�VNOTVNxPRyNPRNXVMK]SJOVXǸPROKPSNOTVRVPINIPRNKOMNKSOVSXVXN
QMV[NOTVNcPSORJUOPRNMTJLL[N_VIPRVNKMMQJSUVNPINOTVNcVROKIKUJOVNPIN̂Q_MOJSOKJLNcPf̀ LVOKPS[NUPf̀ LVOVNPRNUPRRVUONMQUTNKOVfN
Q̀PSNSPOKIKUJOKPSN_ZNOTVNeRUTKOVUOaN~SNMQUTNUJMV[NOTVNcPSORJUOPRNMTJLLNOTVSNMQ_fKONJNRVhQVMONIPRNJSPOTVRNKSM̀VUOKPSN_ZN
OTVNeRUTKOVUO[NJMMKMOVXN_ZNOTVNcPSMORQUOKPSNdJSJ]VR[NOPNXVOVRfKSVN̂Q_MOJSOKJLNcPf̀ LVOKPSa

ijkl}l�NxTVSNOTVNeRUTKOVUO[NJMMKMOVXN_ZNOTVNcPSMORQUOKPSNdJSJ]VR[NXVOVRfKSVMNOTJONOTVNxPRyNPINJLLNPINOTVNcPSORJUOPRM[N
PRNXVMK]SJOVXǸPROKPSNOTVRVPI[NKMNMQ_MOJSOKJLLZNUPf̀ LVOV[NOTVNcPSMORQUOKPSNdJSJ]VRNYKLLǸRV̀JRV[NJSXNOTVNcPSMORQUOKPSN
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IJKJLMNOJKPOQNRSTUMRUOVSJWWOMXMRYUMZOJO[MNUT\TRJUMO]\ÔY_VUJKUTJWO[]̀ aWMUT]KOUSJUOVSJWWOMVUJ_WTVSOUSMOPJUMO]\O
Ŷ_VUJKUTJWO[]̀ aWMUT]KbOMVUJ_WTVSONMVa]KVT_TWTUTMVO]\OUSMOcdKMNOJKPO[]KUNJRU]NO\]NOVMRYNTUeZÒJTKUMKJKRMZOSMJUZO
YUTWTUTMVZOPJ̀JLMOU]OUSMOf]NgOJKPOTKVYNJKRMbOJKPO\TXOUSMOUT̀MOdTUSTKOdSTRSOUSMO[]KUNJRU]NOVSJWWO\TKTVSOJWWOTUM̀VO]KOUSMO
WTVUOJRR]̀ aJKeTKLOUSMO[MNUT\TRJUMhOfJNNJKUTMVONMiYTNMPO_eOUSMO[]KUNJRUOj]RỲ MKUVOVSJWWOR]̀ M̀KRMO]KOUSMOPJUMO]\O
Ŷ_VUJKUTJWO[]̀ aWMUT]KO]\OUSMOf]NgO]NOPMVTLKJUMPOa]NUT]KOUSMNM]\OYKWMVVO]USMNdTVMOaN]kTPMPOTKOUSMO[MNUT\TRJUMO]\O
Ŷ_VUJKUTJWO[]̀ aWMUT]Kh

lmnopoqOrSMO[MNUT\TRJUMO]\ÔY_VUJKUTJWO[]̀ aWMUT]KOVSJWWO_MOVY_̀ TUUMPOU]OUSMOcdKMNOJKPO[]KUNJRU]NO\]NOUSMTNOdNTUUMKO
JRRMaUJKRMO]\ONMVa]KVT_TWTUTMVOJVVTLKMPOU]OUSM̀OTKOUSMO[MNUT\TRJUMhOsa]KOVYRSOJRRMaUJKRMZOJKPOR]KVMKUO]\OVYNMUeOT\OJKeZO
USMOcdKMNOVSJWWÒJgMOaJè MKUO]\ONMUJTKJLMOJaaWeTKLOU]OUSMOf]NgO]NOPMVTLKJUMPOa]NUT]KOUSMNM]\hÔYRSOaJè MKUOVSJWWO_MO
JPtYVUMPO\]NOf]NgOUSJUOTVOTKR]̀ aWMUMO]NOK]UOTKOJRR]NPJKRMOdTUSOUSMONMiYTNM̀MKUVO]\OUSMO[]KUNJRUOj]RỲ MKUVh

lmnonmuvwxyvzm{||}~v�|�m�wm���
lmnono�OrSMOcdKMNÒJeO]RRYaeO]NOYVMOJKeOR]̀ aWMUMPO]NOaJNUTJWWeOR]̀ aWMUMPOa]NUT]KO]\OUSMOf]NgOJUOJKeOVUJLMOdSMKO
VYRSOa]NUT]KOTVOPMVTLKJUMPO_eOVMaJNJUMOJLNMM̀MKUOdTUSOUSMO[]KUNJRU]NZOaN]kTPMPOVYRSO]RRYaJKReO]NOYVMOTVOR]KVMKUMPOU]O
_eOUSMOTKVYNMNOJKPOJYUS]NT�MPO_eOaY_WTROJYUS]NTUTMVOSJkTKLOtYNTVPTRUT]KO]kMNOUSMO�N]tMRUhÔYRSOaJNUTJWO]RRYaJKReO]NOYVMO
J̀eOR]̀ M̀KRMOdSMUSMNO]NOK]UOUSMOa]NUT]KOTVOVY_VUJKUTJWWeOR]̀ aWMUMZOaN]kTPMPOUSMOcdKMNOJKPO[]KUNJRU]NOSJkMO
JRRMaUMPOTKOdNTUTKLOUSMONMVa]KVT_TWTUTMVOJVVTLKMPOU]OMJRSO]\OUSM̀O\]NOaJè MKUVZONMUJTKJLMOT\OJKeZOVMRYNTUeZÒJTKUMKJKRMZO
SMJUZOYUTWTUTMVZOPJ̀JLMOU]OUSMOf]NgOJKPOTKVYNJKRMZOJKPOSJkMOJLNMMPOTKOdNTUTKLOR]KRMNKTKLOUSMOaMNT]PO\]NOR]NNMRUT]KO]\O
USMOf]NgOJKPOR]̀ M̀KRM̀MKUO]\OdJNNJKUTMVONMiYTNMPO_eOUSMO[]KUNJRUOj]RỲ MKUVhOfSMKOUSMO[]KUNJRU]NOR]KVTPMNVOJO
a]NUT]KOVY_VUJKUTJWWeOR]̀ aWMUMZOUSMO[]KUNJRU]NOJKPO[]KVUNYRUT]KOIJKJLMNOVSJWWOt]TKUWeOaNMaJNMOJKPOVY_̀ TUOJOWTVUOU]OUSMO
QNRSTUMRUOJVOaN]kTPMPOYKPMNÔMRUT]KO�h�h�hO[]KVMKUO]\OUSMO[]KUNJRU]NOU]OaJNUTJWO]RRYaJKReO]NOYVMOVSJWWOK]UO_MO
YKNMJV]KJ_WeOdTUSSMWPhOrSMOVUJLMO]\OUSMOaN]LNMVVO]\OUSMOf]NgOVSJWWO_MOPMUMǸTKMPO_eOdNTUUMKOJLNMM̀MKUO_MUdMMKOUSMO
cdKMNOJKPO[]KUNJRU]NO]NZOT\OK]OJLNMM̀MKUOTVONMJRSMPZO_eOPMRTVT]KO]\OUSMOQNRSTUMRUOJ\UMNOR]KVYWUJUT]KOdTUSOUSMO
[]KVUNYRUT]KOIJKJLMNh

lmnono�O�̀ M̀PTJUMWeOaNT]NOU]OVYRSOaJNUTJWO]RRYaJKReO]NOYVMZOUSMOcdKMNZO[]KVUNYRUT]KOIJKJLMNZO[]KUNJRU]NZOJKPO
QNRSTUMRUOVSJWWOt]TKUWeOTKVaMRUOUSMOJNMJOU]O_MO]RRYaTMPO]NOa]NUT]KO]\OUSMOf]NgOU]O_MOYVMPOTKO]NPMNOU]OPMUMǸTKMOJKPO
NMR]NPOUSMOR]KPTUT]KO]\OUSMOf]Ngh

lmnono�OsKWMVVO]USMNdTVMOJLNMMPOYa]KZOaJNUTJWO]RRYaJKReO]NOYVMO]\OJOa]NUT]KO]NOa]NUT]KVO]\OUSMOf]NgOVSJWWOK]UOR]KVUTUYUMO
JRRMaUJKRMO]\Of]NgOK]UOR]̀ aWeTKLOdTUSOUSMONMiYTNM̀MKUVO]\OUSMO[]KUNJRUOj]RỲ MKUVh

lmno��m�y�vzm���~z�xy��mv��m�y�vzmuv����x
lmno��o�Osa]KOR]̀ aWMUT]KO]\OUSMOf]NgZOUSMO[]KUNJRU]NOVSJWWO\]NdJNPOU]OUSMO[]KVUNYRUT]KOIJKJLMNOJOK]UTRMOUSJUOUSMO
f]NgOTVONMJPeO\]NO\TKJWOTKVaMRUT]KOJKPOJRRMaUJKRMZOJKPOVSJWWOJWV]O\]NdJNPOU]OUSMO[]KVUNYRUT]KOIJKJLMNOJO\TKJWO
[]KUNJRU]N�VOQaaWTRJUT]KO\]NO�Jè MKUhOsa]KONMRMTaUZOUSMO[]KVUNYRUT]KOIJKJLMNOVSJWWOaMN\]ǸOJKOTKVaMRUT]KOU]OR]K\TǸO
USMOR]̀ aWMUT]KO]\Of]NgO]\OUSMO[]KUNJRU]NhOrSMO[]KVUNYRUT]KOIJKJLMNOVSJWWÒJgMONMR]̀ M̀KPJUT]KVOU]OUSMOQNRSTUMRUO
dSMKOUSMOf]NgO]\OJWWO]\OUSMO[]KUNJRU]NVOTVONMJPeO\]NO\TKJWOTKVaMRUT]KZOJKPOVSJWWOUSMKO\]NdJNPOUSMO[]KUNJRU]NV�OK]UTRMVO
JKPOQaaWTRJUT]KO\]NO�Jè MKUO]NO�N]tMRUOQaaWTRJUT]KO\]NO�Jè MKUZOU]OUSMOQNRSTUMRUZOdS]OdTWWOaN]̀ aUWeÒJgMOVYRSO
TKVaMRUT]KhOfSMKOUSMOQNRSTUMRUO\TKPVOUSMOf]NgOJRRMaUJ_WMOYKPMNOUSMO[]KUNJRUOj]RỲ MKUVOJKPOUSMO[]KUNJRUO\YWWeO
aMN\]ǸMPZOUSMO[]KVUNYRUT]KOIJKJLMNOJKPOQNRSTUMRUOdTWWOaN]̀ aUWeOTVVYMOJO\TKJWO[MNUT\TRJUMO\]NO�Jè MKUO]NO�N]tMRUO
[MNUT\TRJUMO\]NO�Jè MKUOVUJUTKLOUSJUOU]OUSMO_MVUO]\OUSMTNOgK]dWMPLMZOTK\]ǸJUT]KOJKPO_MWTM\ZOJKPO]KOUSMO_JVTVO]\OUSMTNO
]K�VTUMOkTVTUVOJKPOTKVaMRUT]KVZOUSMOf]NgOSJVO_MMKOR]̀ aWMUMPOTKOJRR]NPJKRMOdTUSOUSMO[]KUNJRUOj]RỲ MKUVOJKPOUSJUOUSMO
MKUTNMO_JWJKRMO\]YKPOU]O_MOPYMOUSMO[]KUNJRU]NOJKPOK]UMPOTKOUSMO\TKJWO[MNUT\TRJUMOTVOPYMOJKPOaJeJ_WMhOrSMO[]KVUNYRUT]KO
IJKJLMN�VOJKPOQNRSTUMRU�VO\TKJWO[MNUT\TRJUMO\]NO�Jè MKUO]NO�N]tMRUO[MNUT\TRJUMO\]NO�Jè MKUOdTWWOR]KVUTUYUMOJO\YNUSMNO
NMaNMVMKUJUT]KOUSJUOR]KPTUT]KVOWTVUMPOTKÔMRUT]KO�h��h�OJVOaNMRMPMKUOU]OUSMO[]KUNJRU]N�VO_MTKLOMKUTUWMPOU]O\TKJWOaJè MKUO
SJkMO_MMKO\YW\TWWMPh

lmno��o�O�MTUSMNO\TKJWOaJè MKUOK]NOJKeONM̀JTKTKLONMUJTKMPOaMNRMKUJLMOVSJWWO_MR]̀ MOPYMOYKUTWOUSMO[]KUNJRU]NOVY_̀ TUVOU]O
USMOQNRSTUMRUOUSN]YLSOUSMO[]KVUNYRUT]KOIJKJLMNO���OJKOJ\\TPJkTUOUSJUOaJeN]WWVZO_TWWVO\]NÒJUMNTJWVOJKPOMiYTà MKUZOJKPO
]USMNOTKPM_UMPKMVVOR]KKMRUMPOdTUSOUSMOf]NgO\]NOdSTRSOUSMOcdKMNO]NOUSMOcdKMN�VOaN]aMNUeÒTLSUO_MONMVa]KVT_WMO]NO
MKRỲ _MNMPO�WMVVOJ̀]YKUVOdTUSSMWPO_eOcdKMN�OSJkMO_MMKOaJTPO]NO]USMNdTVMOVJUTV\TMPZO���OJORMNUT\TRJUMOMkTPMKRTKLOUSJUO
TKVYNJKRMONMiYTNMPO_eOUSMO[]KUNJRUOj]RỲ MKUVOU]ONM̀JTKOTKO\]NRMOJ\UMNO\TKJWOaJè MKUOTVORYNNMKUWeOTKOM\\MRUZO���OJOdNTUUMKO
VUJUM̀MKUOUSJUOUSMO[]KUNJRU]NOgK]dVO]\OK]ONMJV]KOUSJUOUSMOTKVYNJKRMOdTWWOK]UO_MONMKMdJ_WMOU]OR]kMNOUSMOaMNT]PONMiYTNMPO
_eOUSMO[]KUNJRUOj]RỲ MKUVZO���OR]KVMKUO]\OVYNMUeZOT\OJKeZOU]O\TKJWOaJè MKUO���OP]RỲ MKUJUT]KO]\OJKeOVaMRTJWOdJNNJKUTMVZO
VYRSOJVÒJKY\JRUYNMNV�OdJNNJKUTMVO]NOVaMRT\TRÔY_R]KUNJRU]NOdJNNJKUTMVZOJKPO���ZOT\ONMiYTNMPO_eOUSMOcdKMNZO]USMNOPJUJO
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IJKLMNOJPOQRSTLUVIQKSWXSJLKOJYLZKOWQSWYSWMNORLKOWQJ[SJ\ZPSLJSXIZIOTKJSLQ]SXINILJIJSLQ]ŜLO_IXJSWYSNOIQJ[SZNLOVJ[SJIZ\XOKUS
OQKIXIJKJ[SWXSIQZ\VMXLQZIJSLXOJOQRSW\KSWYSKPIS̀WQKXLZK[SKWSKPISIaKIQKSLQ]SOQSJ\ZPSYWXVSLJSVLUSMIS]IJORQLKI]SMUSKPIS
b̂ QIXcSdYSLSe\MZWQKXLZKWXSXIY\JIJSKWSY\XQOJPSLSXINILJISWXŜLO_IXSXIf\OXI]SMUSKPISb̂ QIX[SKPIS̀WQKXLZKWXSVLUSY\XQOJPSLS
MWQ]SJLKOJYLZKWXUSKWSKPISb̂ QIXSKWSOQ]IVQOYUSKPISb̂ QIXSLRLOQJKSJ\ZPSNOIQ[SZNLOV[SJIZ\XOKUSOQKIXIJK[SWXSIQZ\VMXLQZIcSdYSLS
NOIQ[SZNLOV[SJIZ\XOKUSOQKIXIJK[SWXSIQZ\VMXLQZISXIVLOQJS\QJLKOJYOI]SLYKIXSTLUVIQKJSLXISVL]I[SKPIS̀WQKXLZKWXSJPLNNSXIY\Q]S
KWSKPISb̂ QIXSLNNSVWQIUSKPLKSKPISb̂ QIXSVLUSMISZWVTINNI]SKWSTLUSOQS]OJZPLXROQRSKPISNOIQ[SZNLOV[SJIZ\XOKUSOQKIXIJK[SWXS
IQZ\VMXLQZI[SOQZN\]OQRSLNNSZWJKJSLQ]SXILJWQLMNISLKKWXQIUJgSYIIJc

hijklmknSdY[SLYKIXSe\MJKLQKOLNS̀WVTNIKOWQSWYSKPISoWXp[SYOQLNSZWVTNIKOWQSKPIXIWYSOJSVLKIXOLNNUS]INLUI]SKPXW\RPSQWSYL\NKSWYS
KPIS̀WQKXLZKWXSWXSMUSOJJ\LQZISWYS̀PLQRISbX]IXJSLYYIZKOQRSYOQLNSZWVTNIKOWQ[SLQ]SKPIS̀WQJKX\ZKOWQSqLQLRIXSLQ]SrXZPOKIZKS
JWSZWQYOXV[SKPISb̂ QIXSJPLNN[S\TWQSLTTNOZLKOWQSMUSKPIS̀WQKXLZKWXSLQ]SZIXKOYOZLKOWQSMUSKPIS̀WQJKX\ZKOWQSqLQLRIXSLQ]S
rXZPOKIZK[SLQ]ŜOKPW\KSKIXVOQLKOQRSKPIS̀WQKXLZK[SVLpISTLUVIQKSWYSKPISMLNLQZIS]\ISYWXSKPLKSTWXKOWQSWYSKPISoWXpSY\NNUS
ZWVTNIKI][SZWXXIZKI][SLQ]SLZZITKI]cSdYSKPISXIVLOQOQRSMLNLQZISYWXSoWXpSQWKSY\NNUSZWVTNIKI]SWXSZWXXIZKI]SOJSNIJJSKPLQS
XIKLOQLRISJKOT\NLKI]SOQSKPIS̀WQKXLZKSsWZ\VIQKJ[SLQ]SOYSMWQ]JSPL_ISMIIQSY\XQOJPI][SKPIŜXOKKIQSZWQJIQKSWYSKPISJ\XIKUSKWS
TLUVIQKSWYSKPISMLNLQZIS]\ISYWXSKPLKSTWXKOWQSWYSKPISoWXpSY\NNUSZWVTNIKI]SLQ]SLZZITKI]SJPLNNSMISJ\MVOKKI]SMUSKPIS
ẀQKXLZKWXSKWSKPISrXZPOKIZKSKPXW\RPSKPIS̀WQJKX\ZKOWQSqLQLRIXSTXOWXSKWSZIXKOYOZLKOWQSWYSJ\ZPSTLUVIQKcSe\ZPSTLUVIQKSJPLNNS
MISVL]IS\Q]IXSKIXVJSLQ]SZWQ]OKOWQJSRW_IXQOQRSYOQLNSTLUVIQK[SIaZITKSKPLKSOKSJPLNNSQWKSZWQJKOK\KISLŜLO_IXSWYS̀NLOVJc

hijklmktSuPISVLpOQRSWYSYOQLNSTLUVIQKSJPLNNSZWQJKOK\KISLŜLO_IXSWYS̀NLOVJSMUSKPISb̂ QIXSIaZITKSKPWJISLXOJOQRSYXWV
kl NOIQJ[S̀NLOVJ[SJIZ\XOKUSOQKIXIJKJ[SWXSIQZ\VMXLQZIJSLXOJOQRSW\KSWYSKPIS̀WQKXLZKSLQ]S\QJIKKNI]v
kw YLON\XISWYSKPISoWXpSKWSZWVTNUŜOKPSKPISXIf\OXIVIQKJSWYSKPIS̀WQKXLZKSsWZ\VIQKJv
kn KIXVJSWYSJTIZOLNŜLXXLQKOIJSXIf\OXI]SMUSKPIS̀WQKXLZKSsWZ\VIQKJvSWX
kt L\]OKJSTIXYWXVI]SMUSKPISb̂ QIX[SOYSTIXVOKKI]SMUSKPIS̀WQKXLZKSsWZ\VIQKJ[SLYKIXSYOQLNSTLUVIQKc

hijklmkxSrZZITKLQZISWYSYOQLNSTLUVIQKSMUSKPIS̀WQKXLZKWX[SLSe\MZWQKXLZKWX[SWXSLSJ\TTNOIX[SJPLNNSZWQJKOK\KISLŜLO_IXSWYS
ZNLOVJSMUSKPLKSTLUIISIaZITKSKPWJISTXI_OW\JNUSVL]ISOQŜXOKOQRSLQ]SO]IQKOYOI]SMUSKPLKSTLUIISLJS\QJIKKNI]SLKSKPISKOVISWYS
YOQLNSrTTNOZLKOWQSYWXSyLUVIQKc

z{|}~��ilmiii�{�|�~|}��i��i��{����iz��i�{���{|�
hilmkli������i�����������i���i��������
uPIS̀WQKXLZKWXSJPLNNSMISXIJTWQJOMNISYWXSOQOKOLKOQR[SVLOQKLOQOQR[SLQ]SJ\TIX_OJOQRSLNNSJLYIKUSTXIZL\KOWQJSLQ]STXWRXLVJSOQS
ZWQQIZKOWQŜOKPSKPISTIXYWXVLQZISWYSKPIS̀WQKXLZKcSuPIS̀WQKXLZKWXSJPLNNSJ\MVOKSKPIS̀WQKXLZKWXgJSJLYIKUSTXWRXLVSKWSKPIS
ẀQJKX\ZKOWQSqLQLRIXSYWXSXI_OÎSLQ]SZWWX]OQLKOWQŜOKPSKPISJLYIKUSTXWRXLVJSWYSWKPIXS̀WQKXLZKWXJcSuPIS̀WQJKX\ZKOWQS
qLQLRIXgJSXIJTWQJOMONOKOIJSYWXSXI_OÎSLQ]SZWWX]OQLKOWQSWYSJLYIKUSTXWRXLVJSJPLNNSQWKSIaKIQ]SKWS]OXIZKSZWQKXWNSW_IXSWXS
ZPLXRISWYSKPISLZKJSWXSWVOJJOWQJSWYSKPIS̀WQKXLZKWXJ[Se\MZWQKXLZKWXJ[SLRIQKJSWXSIVTNWUIIJSWYSKPIS̀WQKXLZKWXJSWXS
e\MZWQKXLZKWXJ[SWXSLQUSWKPIXSTIXJWQJSTIXYWXVOQRSTWXKOWQJSWYSKPISoWXpSLQ]SQWKS]OXIZKNUSIVTNWUI]SMUSKPIS̀WQJKX\ZKOWQS
qLQLRIXc

hilmkwi������i��i�������i���i��������
hilmkwklSuPIS̀WQKXLZKWXSJPLNNSKLpISXILJWQLMNISTXIZL\KOWQJSYWXSJLYIKUSWY[SLQ]SJPLNNSTXW_O]ISXILJWQLMNISTXWKIZKOWQSKWS
TXI_IQKS]LVLRI[SOQ�\XU[SWXSNWJJSKW

kl IVTNWUIIJSWQSKPISoWXpSLQ]SWKPIXSTIXJWQJŜPWSVLUSMISLYYIZKI]SKPIXIMUv
kw KPISoWXpSLQ]SVLKIXOLNJSLQ]SIf\OTVIQKSKWSMISOQZWXTWXLKI]SKPIXIOQ[ŜPIKPIXSOQSJKWXLRISWQSWXSWYYSKPISJOKI[S

\Q]IXSZLXI[SZ\JKW]U[SWXSZWQKXWNSWYSKPIS̀WQKXLZKWX[SLSe\MZWQKXLZKWX[SWXSLSe\M�J\MZWQKXLZKWXv
kn WKPIXSTXWTIXKUSLKSKPISJOKISWXSL]�LZIQKSKPIXIKW[SJ\ZPSLJSKXIIJ[SJPX\MJ[SNL̂QJ[ŜLNpJ[STL_IVIQKJ[SXWL]̂LUJ[S

JKX\ZK\XIJ[SLQ]S\KONOKOIJSQWKS]IJORQLKI]SYWXSXIVW_LN[SXINWZLKOWQ[SWXSXITNLZIVIQKSOQSKPISZW\XJISWYS
ZWQJKX\ZKOWQvSLQ]

kt ZWQJKX\ZKOWQSWXSWTIXLKOWQJSMUSKPISb̂ QIX[SeITLXLKIS̀WQKXLZKWXJ[SWXSWKPIXS̀WQKXLZKWXJc

hilmkwkwSuPIS̀WQKXLZKWXSJPLNNSZWVTNUŜOKP[SLQ]SRO_ISQWKOZIJSXIf\OXI]SMUSLTTNOZLMNISNL̂J[SJKLK\KIJ[SWX]OQLQZIJ[SZW]IJ[S
X\NIJSLQ]SXIR\NLKOWQJ[SLQ]SNL̂Y\NSWX]IXJSWYST\MNOZSL\KPWXOKOIJ[SMILXOQRSWQSJLYIKUSWYSTIXJWQJSWXSTXWTIXKUSWXSKPIOXS
TXWKIZKOWQSYXWVS]LVLRI[SOQ�\XU[SWXSNWJJc

hilmkwknSuPIS̀WQKXLZKWXSJPLNNSOVTNIVIQK[SIXIZK[SLQ]SVLOQKLOQ[SLJSXIf\OXI]SMUSIaOJKOQRSZWQ]OKOWQJSLQ]STIXYWXVLQZISWYS
KPIS̀WQKXLZK[SXILJWQLMNISJLYIR\LX]JSYWXSJLYIKUSLQ]STXWKIZKOWQ[SOQZN\]OQRSTWJKOQRS]LQRIXSJORQJSLQ]SWKPIXŜLXQOQRJS
LRLOQJKSPL�LX]JvSTXWV\NRLKOQRSJLYIKUSXIR\NLKOWQJvSLQ]SQWKOYUOQRSKPISŴQIXJSLQ]S\JIXJSWYSL]�LZIQKSJOKIJSLQ]S\KONOKOIJSWYS
KPISJLYIR\LX]Jc
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IJKLMNMOPQRSTPUVSPWXPVYWXZ[SPW\PS]̂_WV̀aSVPWXPWYRSXPRZbZXcWUVPdZYSX̀Z_VPWXPSeÙ̂ dSTYPWXPUTUVUZ_PdSYRWcVPZXSP
TSfSVVZXgP\WXPS]SfUỲWTPW\PYRSPQWXhiPYRSPjWTYXZfYWXPVRZ__PS]SXf̀VSPUYdWVYPfZXSPZTcPfZXXgPWTPVUfRPZfỲàỲSVPUTcSXP
VÛSXàV̀WTPW\P̂XŴSX_gPeUZ_̀\̀ScP̂SXVWTTS_k

IJKLMNMlPmRSPjWTYXZfYWXPVRZ__P̂XWd̂ Y_gPXSdScgPcZdZ[SPZTcP_WVVPnWYRSXPYRZTPcZdZ[SPWXP_WVVP̀TVUXScPUTcSXP̂XŴSXYgP
T̀VUXZTfSPXSeÙXScPogPYRSPjWTYXZfYPpWfUdSTYVqPYWP̂XŴSXYgPXS\SXXScPYWP̀TPrSfỲWTVPstkukskuiPstkukskvPZTcPstkukskwP
fZUVScP̀TPxRW_SPWXP̀TP̂ZXYPogPYRSPjWTYXZfYWXiPZPrUofWTYXZfYWXiPZPrUoyVUofWTYXZfYWXiPWXPZTgWTSPc̀XSfY_gPWXP̀Tc̀XSfY_gP
Sd̂ _WgScPogPZTgPW\PYRSdiPWXPogPZTgWTSP\WXPxRWVSPZfYVPYRSgPdZgPoSP_̀Zo_SPZTcP\WXPxR̀fRPYRSPjWTYXZfYWXP̀VPXSV̂WTV̀o_SP
UTcSXPrSfỲWTVPstkukskuiPstkukskvPZTcPstkukskwkPmRSPjWTYXZfYWXPdZgPdZhSPZPj_Z̀dP\WXPYRSPfWVYPYWPXSdScgPYRSPcZdZ[SPWXP
_WVVPYWPYRSPS]YSTYPVUfRPcZdZ[SPWXP_WVVP̀VPZYYX̀oUYZo_SPYWPZfYVPWXPWd̀VV̀WTVPW\PYRSPzxTSXiPjWTVYXUfỲWTP{ZTZ[SXPWXP
|XfR̀YSfYPWXPZTgWTSPc̀XSfY_gPWXP̀Tc̀XSfY_gPSd̂ _WgScPogPZTgPW\PYRSdiPWXPogPZTgWTSP\WXPxRWVSPZfYVPZTgPW\PYRSdPdZgPoSP
_̀Zo_SiPZTcPTWYPZYYX̀oUYZo_SPYWPYRSP\ZU_YPWXPTS[_̀[STfSPW\PYRSPjWTYXZfYWXkPmRSP\WXS[ẀT[PWo_̀[ZỲWTVPW\PYRSPjWTYXZfYWXPZXSP
T̀PZcc̀ỲWTPYWPYRSPjWTYXZfYWX}VPWo_̀[ZỲWTVPUTcSXPrSfỲWTPvks~k

IJKLMNM�PmRSPjWTYXZfYWXPVRZ__PcSV̀[TZYSPZPXSV̂WTV̀o_SPdSdoSXPW\PYRSPjWTYXZfYWX}VPWX[ZT̀bZỲWTPZYPYRSPV̀YSPxRWVSPcUYgP
VRZ__PoSPYRSP̂XSaSTỲWTPW\PZff̀cSTYVkPmR̀VP̂SXVWTPVRZ__PoSPYRSPjWTYXZfYWX}VPVÛSX̀TYSTcSTYPUT_SVVPWYRSXx̀VSPcSV̀[TZYScP
ogPYRSPjWTYXZfYWXP̀TPxX̀ỲT[PYWPYRSPzxTSXiPjWTVYXUfỲWTP{ZTZ[SXPZTcP|XfR̀YSfYk

IJKLMNM�PmRSPjWTYXZfYWXPVRZ__PTWYP̂SXd̀YPZTgP̂ZXYPW\PYRSPfWTVYXUfỲWTPWXPV̀YSPYWPoSP_WZcScPVWPZVPYWPfZUVSPcZdZ[SPWXP
fXSZYSPZTPUTVZ\SPfWTc̀ỲWTk

IJKLMNM�J������J��J������J��J������J��J��������
�\PS̀YRSXP̂ZXYgPVU\\SXVP̀T�UXgPWXPcZdZ[SPYWP̂SXVWTPWXP̂XŴSXYgPoSfZUVSPW\PZTPZfYPWXPWd̀VV̀WTPW\PYRSPWYRSXP̂ZXYgiPWXPW\P
WYRSXVP\WXPxRWVSPZfYVPVUfRP̂ZXYgP̀VP_S[Z__gPXSV̂WTV̀o_SiPTWỲfSPW\PYRSP̀T�UXgPWXPcZdZ[SiPxRSYRSXPWXPTWYP̀TVUXSciPVRZ__PoSP
[̀aSTPYWPYRSPWYRSXP̂ZXYgPx̀YR̀TPZPXSZVWTZo_SPỲdSPTWYPS]fSSc̀T[PusPcZgVPZ\YSXPc̀VfWaSXgkPmRSPTWỲfSPVRZ__P̂XWàcSP
VU\\̀f̀STYPcSYZ̀_PYWPSTZo_SPYRSPWYRSXP̂ZXYgPYWP̀TaSVỲ[ZYSPYRSPdZYYSXk

IJKLM�J���������J���������
IJKLM�MKPmRSPjWTYXZfYWXP̀VPXSV̂WTV̀o_SP\WXPfWd̂ _̀ZTfSPx̀YRPZTgPXSeÙXSdSTYVP̀Tf_UcScP̀TPYRSPjWTYXZfYPpWfUdSTYVP
XS[ZXc̀T[PRZbZXcWUVPdZYSX̀Z_VPWXPVUoVYZTfSVkP�\PYRSPjWTYXZfYWXPSTfWUTYSXVPZPRZbZXcWUVPdZYSX̀Z_PWXPVUoVYZTfSPTWYP
ZccXSVVScP̀TPYRSPjWTYXZfYPpWfUdSTYVPZTcP̀\PXSZVWTZo_SP̂XSfZUỲWTVPx̀__PoSP̀TZcSeUZYSPYWP̂XSaSTYP\WXSVSSZo_SPoWc̀_gP
T̀�UXgPWXPcSZYRPYWP̂SXVWTVPXSVU_ỲT[P\XWdPZPdZYSX̀Z_PWXPVUoVYZTfSiP̀Tf_Uc̀T[PoUYPTWYP_̀d̀YScPYWPZVoSVYWVPWXP
Ŵ_gfR_WX̀TZYScPò̂ RSTg_Pn�j�qiPSTfWUTYSXScPWTPYRSPV̀YSPogPYRSPjWTYXZfYWXiPYRSPjWTYXZfYWXPVRZ__iPÛWTPXSfW[T̀b̀T[PYRSP
fWTc̀ỲWTiP̀ddSc̀ZYS_gPVYŴPQWXhP̀TPYRSPZ\\SfYScPZXSZPZTcPTWỲ\gPYRSPzxTSXiPjWTVYXUfỲWTP{ZTZ[SXPZTcP|XfR̀YSfYPW\P
YRSPfWTc̀ỲWTk

IJKLM�MNP�̂WTPXSfS̀̂YPW\PYRSPjWTYXZfYWX}VPTWỲfSiPYRSPzxTSXPVRZ__PWoYZ̀TPYRSPVSXàfSVPW\PZP_̀fSTVScP_ZoWXZYWXgPYWPaSX̀\gPYRSP
X̂SVSTfSPWXPZoVSTfSPW\PYRSPdZYSX̀Z_PWXPVUoVYZTfSPXŜWXYScPogPYRSPjWTYXZfYWXPZTciP̀TPYRSPSaSTYPVUfRPdZYSX̀Z_PWXPVUoVYZTfSP̀VP
\WUTcPYWPoSP̂XSVSTYiPYWPfZUVSP̀YPYWPoSPXSTcSXScPRZXd_SVVkP�T_SVVPWYRSXx̀VSPXSeÙXScPogPYRSPjWTYXZfYPpWfUdSTYViPYRSPzxTSXP
VRZ__P\UXT̀VRP̀TPxX̀ỲT[PYWPYRSPjWTYXZfYWXiPjWTVYXUfỲWTP{ZTZ[SXPZTcP|XfR̀YSfYPYRSPTZdSVPZTcPeUZ_̀\̀fZỲWTVPW\P̂SXVWTVPWXP
STỲỲSVPxRWPZXSPYWP̂SX\WXdPYSVYVPaSX̀\g̀T[PYRSP̂XSVSTfSPWXPZoVSTfSPW\PYRSPdZYSX̀Z_PWXPVUoVYZTfSPWXPxRWPZXSPYWP̂SX\WXdPYRSP
YZVhPW\PXSdWaZ_PWXPVZ\SPfWTYZ̀TdSTYPW\PYRSPdZYSX̀Z_PWXPVUoVYZTfSkPmRSPjWTYXZfYWXiPYRSPjWTVYXUfỲWTP{ZTZ[SXPZTcPYRSP
|XfR̀YSfYPx̀__P̂XWd̂ Y_gPXŜ_gPYWPYRSPzxTSXP̀TPxX̀ỲT[PVYZỲT[PxRSYRSXPWXPTWYPZTgPW\PYRSdPRZVPXSZVWTZo_SPWo�SfỲWTPYWPYRSP
ŜXVWTVPWXPSTỲỲSVP̂XŴWVScPogPYRSPzxTSXkP�\PYRSPjWTYXZfYWXiPjWTVYXUfỲWTP{ZTZ[SXPWXP|XfR̀YSfYPRZVPZTPWo�SfỲWTPYWPZP
ŜXVWTPWXPSTỲYgP̂XŴWVScPogPYRSPzxTSXiPYRSPzxTSXPVRZ__P̂XŴWVSPZTWYRSXPYWPxRWdPYRSPjWTYXZfYWXiPYRSPjWTVYXUfỲWTP
{ZTZ[SXPZTcPYRSP|XfR̀YSfYPRZaSPTWPXSZVWTZo_SPWo�SfỲWTkPQRSTPYRSPdZYSX̀Z_PWXPVUoVYZTfSPRZVPoSSTPXSTcSXScPRZXd_SVViP
QWXhP̀TPYRSPZ\\SfYScPZXSZPVRZ__PXSVUdSPÛWTPxX̀YYSTPZ[XSSdSTYPW\PYRSPzxTSXPZTcPjWTYXZfYWXkP�gPjRZT[SPzXcSXiPYRSP
jWTYXZfYPm̀dSPVRZ__PoSPS]YSTcScPẐ X̂ŴX̀ZYS_gPZTcPYRSPjWTYXZfYPrUdPVRZ__PoSP̀TfXSZVScPogPYRSPZdWUTYPW\PYRSPjWTYXZfYWX}VP
XSZVWTZo_SPZcc̀ỲWTZ_PfWVYVPW\PVRUYcWxTiPcS_ZgiPZTcPVYZXYyÛk

IJKLM�M�PmWPYRSP\U__SVYPS]YSTYP̂SXd̀YYScPogP_ZxiPYRSPzxTSXPVRZ__P̀TcSdT̀\gPZTcPRW_cPRZXd_SVVPYRSPjWTYXZfYWXiP
rUofWTYXZfYWXViPjWTVYXUfỲWTP{ZTZ[SXiP|XfR̀YSfYiPYRS̀XPfWTVU_YZTYViPZTcPZ[STYVPZTcPSd̂ _WgSSVPW\PZTgPW\PYRSdP\XWdP
ZTcPZ[Z̀TVYPf_Z̀dViPcZdZ[SViP_WVVSViPZTcPS]̂STVSViP̀Tf_Uc̀T[PoUYPTWYP_̀d̀YScPYWPZYYWXTSgV}P\SSViPZX̀V̀T[PWUYPW\PWXP
XSVU_ỲT[P\XWdP̂SX\WXdZTfSPW\PYRSPQWXhP̀TPYRSPZ\\SfYScPZXSZP̀\P̀TP\ZfYPYRSPdZYSX̀Z_PWXPVUoVYZTfSP̂XSVSTYVPYRSPX̀VhPW\P
oWc̀_gP̀T�UXgPWXPcSZYRPZVPcSVfX̀oScP̀TPrSfỲWTPstkvksPZTcPRZVPTWYPoSSTPXSTcSXScPRZXd_SVViP̂XWàcScPYRZYPVUfRPf_Z̀diP
cZdZ[SiP_WVViPWXPS]̂STVSP̀VPZYYX̀oUYZo_SPYWPoWc̀_gP̀T�UXgiPV̀fhTSVViPc̀VSZVSPWXPcSZYRiPWXPYWP̀T�UXgPYWPWXPcSVYXUfỲWTPW\P
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IJKLMNOPQRSTRPSIUQVTIWPSQIWJKQIWPQXTSYQMIZPO[\]QP̂_PRIQITQIWPQP̂IPKIQIWJIQZ̀_WQaJbJLP]QOTZZ]QTSQP̂RPKZPQMZQàPQITQIWPQ[J̀OIQ
TSQKPLOMLPK_PQT[QIWPQRJSIUQZPPYMKLQMKaPbKMIUc

defghihjQkWPQlmKPSQZWJOOQKTIQNPQSPZRTKZMNOPQ̀KaPSQIWMZQnP_IMTKQopcqQ[TSQWJrJSaT̀ZQbJIPSMJOZQTSQZ̀NZIJK_PZQIWPQ
sTKISJ_ITSQNSMKLZQITQIWPQZMIPQ̀KOPZZQZ̀_WQbJIPSMJOZQTSQZ̀NZIJK_PZQJSPQSPt̀MSPaQNUQIWPQsTKISJ_IQuT_̀bPKIZcQkWPQlmKPSQ
ZWJOOQNPQSPZRTKZMNOPQ[TSQWJrJSaT̀ZQbJIPSMJOZQTSQZ̀NZIJK_PZQSPt̀MSPaQNUQIWPQsTKISJ_IQuT_̀bPKIZ]QP̂_PRIQITQIWPQP̂IPKIQT[Q
IWPQsTKISJ_ITSvZQ[J̀OIQTSQKPLOMLPK_PQMKQIWPQ̀ZPQJKaQWJKaOMKLQT[QZ̀_WQbJIPSMJOZQTSQZ̀NZIJK_PZc

defghihwQkWPQsTKISJ_ITSQZWJOOQSPMbǸSZPQIWPQlmKPSQ[TSQIWPQ_TZIQJKaQP̂RPKZPQIWPQlmKPSQMK_̀SZQVo\Q[TSQSPbPaMJIMTKQT[Q
WJrJSaT̀ZQbJIPSMJOZQTSQZ̀NZIJK_PZQIWPQsTKISJ_ITSQNSMKLZQITQIWPQZMIPQJKaQKPLOMLPKIOUQWJKaOPZ]QTSQVx\QmWPSPQIWPQ
sTKISJ_ITSQ[JMOZQITQRPS[TSbQMIZQTNOMLJIMTKZQ̀KaPSQnP_IMTKQopcqco]QP̂_PRIQITQIWPQP̂IPKIQIWJIQIWPQ_TZIQJKaQP̂RPKZPQJSPQàPQ
ITQIWPQlmKPSvZQ[J̀OIQTSQKPLOMLPK_Pc

defghihyQz[]QmMIWT̀IQKPLOMLPK_PQTKQIWPQRJSIQT[QIWPQsTKISJ_ITS]QIWPQsTKISJ_ITSQMZQWPOaQOMJNOPQNUQJQLT{PSKbPKIQJLPK_UQ[TSQ
IWPQ_TZIQT[QSPbPaMJIMTKQT[QJQWJrJSaT̀ZQbJIPSMJOQTSQZ̀NZIJK_PQZTOPOUQNUQSPJZTKQT[QRPS[TSbMKLQXTSYQJZQSPt̀MSPaQNUQIWPQ
sTKISJ_IQuT_̀bPKIZ]QIWPQlmKPSQZWJOOQSPMbǸSZPQIWPQsTKISJ_ITSQ[TSQJOOQ_TZIQJKaQP̂RPKZPQIWPSPNUQMK_̀SSPac

defghje|}~��~���~�
zKQJKQPbPSLPK_UQJ[[P_IMKLQZJ[PIUQT[QRPSZTKZQTSQRSTRPSIU]QIWPQsTKISJ_ITSQZWJOOQJ_I]QJIQIWPQsTKISJ_ITSvZQaMZ_SPIMTK]QITQ
RSP{PKIQIWSPJIPKPaQaJbJLP]QMK�̀SU]QTSQOTZZcQ�aaMIMTKJOQ_TbRPKZJIMTKQTSQP̂IPKZMTKQT[QIMbPQ_OJMbPaQNUQIWPQsTKISJ_ITSQTKQ
J__T̀KIQT[QJKQPbPSLPK_UQZWJOOQNPQaPIPSbMKPaQJZQRST{MaPaQMKQ�SIM_OPQo�QJKaQ�SIM_OPQ�c

������|effeee��������|e���e�����
deffhfe������������e��������~e���e�����
deffhfhfQkWPQsTKISJ_ITSQZWJOOQR̀S_WJZPQJKaQbJMKIJMKQMKZ̀SJK_PQT[QIWPQIURPZQJKaQOMbMIZQT[QOMJNMOMIU]Q_TKIJMKMKLQIWPQ
PKaTSZPbPKIZ]QJKaQZ̀N�P_IQITQIWPQIPSbZQJKaQ_TKaMIMTKZ]QJZQaPZ_SMNPaQMKQIWPQ�LSPPbPKIQTSQPOZPmWPSPQMKQIWPQsTKISJ_IQ
uT_̀bPKIZcQkWPQsTKISJ_ITSQZWJOOQR̀S_WJZPQJKaQbJMKIJMKQIWPQSPt̀MSPaQMKZ̀SJK_PQ[STbQJKQMKZ̀SJK_PQ_TbRJKUQTSQ
MKZ̀SJK_PQ_TbRJKMPZQOJm[̀OOUQJ̀IWTSMrPaQITQMZZ̀PQMKZ̀SJK_PQMKQIWPQ�̀SMZaM_IMTKQmWPSPQIWPQ�ST�P_IQMZQOT_JIPacQkWPQ
lmKPS]QsTKZIS̀_IMTKQ�JKJLPSQJKaQsTKZIS̀_IMTKQ�JKJLPSvZQ_TKZ̀OIJKIZ]QJKaQIWPQ�S_WMIP_IQJKaQ�S_WMIP_IvZQ_TKZ̀OIJKIZ]Q
ZWJOOQNPQKJbPaQJZQJaaMIMTKJOQMKZ̀SPaZQ̀KaPSQIWPQsTKISJ_ITSvZQ_TbbPS_MJOQLPKPSJOQOMJNMOMIUQRTOM_UQTSQJZQTIWPSmMZPQ
aPZ_SMNPaQMKQIWPQsTKISJ_IQuT_̀bPKIZc

deffhfh�QkWPQsTKISJ_ITSQZWJOOQRST{MaPQZ̀SPIUQNTKaZQT[QIWPQIURPZ]Q[TSQZ̀_WQRPKJOQZ̀bZ]QJKaQZ̀N�P_IQITQZ̀_WQIPSbZQJKaQ
_TKaMIMTKZQJZQSPt̀MSPaQNUQIWPQsTKISJ_IQuT_̀bPKIZcQkWPQsTKISJ_ITSQZWJOOQR̀S_WJZPQJKaQbJMKIJMKQIWPQSPt̀MSPaQNTKaZQ
[STbQJQ_TbRJKUQTSQ_TbRJKMPZQOJm[̀OOUQJ̀IWTSMrPaQITQMZZ̀PQZ̀SPIUQNTKaZQMKQIWPQ�̀SMZaM_IMTKQmWPSPQIWPQ�ST�P_IQMZQOT_JIPac

deffhfhiQ�RTKQIWPQSPt̀PZIQT[QJKUQRPSZTKQTSQPKIMIUQJRRPJSMKLQITQNPQJQRTIPKIMJOQNPKP[M_MJSUQT[QNTKaZQ_T{PSMKLQRJUbPKIQT[Q
TNOMLJIMTKZQJSMZMKLQ̀KaPSQIWPQsTKISJ_I]QIWPQsTKISJ_ITSQZWJOOQRSTbRIOUQ[̀SKMZWQJQ_TRUQT[QIWPQNTKaZQTSQZWJOOQJ̀IWTSMrPQJQ
_TRUQITQNPQ[̀SKMZWPac

deffhfhje�����~e��e����~  �����e��e|¡¢�������e��e������������e�~£���~�e��������~hQXMIWMKQIWSPPQVq\QǸZMKPZZQaJUZQT[Q
IWPQaJIPQIWPQsTKISJ_ITSQNP_TbPZQJmJSPQT[QJKQMbRPKaMKLQTSQJ_ÌJOQ_JK_POOJIMTKQTSQP̂RMSJIMTKQT[QJKUQMKZ̀SJK_PQSPt̀MSPaQ
NUQIWPQsTKISJ_IQuT_̀bPKIZ]QIWPQsTKISJ_ITSQZWJOOQRST{MaPQKTIM_PQaMSP_IOUQITQIWPQlmKPS]QJKaQZPRJSJIPOUQITQIWPQ
sTKZIS̀_IMTKQ�JKJLPS]QT[QZ̀_WQMbRPKaMKLQTSQJ_ÌJOQ_JK_POOJIMTKQTSQP̂RMSJIMTKcQ�RTKQSP_PMRIQT[QKTIM_PQ[STbQIWPQ
sTKISJ_ITS]QIWPQlmKPSQZWJOO]Q̀KOPZZQIWPQOJRZPQMKQ_T{PSJLPQJSMZPZQ[STbQJKQJ_IQTSQTbMZZMTKQT[QIWPQlmKPS]QWJ{PQIWPQSMLWIQITQ
ZITRQIWPQXTSYQ̀KIMOQIWPQOJRZPQMKQ_T{PSJLPQWJZQNPPKQ_̀SPaQNUQIWPQRST_̀SPbPKIQT[QSPROJ_PbPKIQ_T{PSJLPQNUQIWPQ
sTKISJ_ITScQkWPQ[̀SKMZWMKLQT[QKTIM_PQNUQIWPQsTKISJ_ITSQZWJOOQKTIQSPOMP{PQIWPQsTKISJ_ITSQT[QJKUQ_TKISJ_ÌJOQTNOMLJIMTKQITQ
RST{MaPQJKUQSPt̀MSPaQ_T{PSJLPc

deffh�e�¤�~���e��������~
deffh�hfQkWPQlmKPSQZWJOOQR̀S_WJZPQJKaQbJMKIJMKQMKZ̀SJK_PQT[QIWPQIURPZQJKaQOMbMIZQT[QOMJNMOMIU]Q_TKIJMKMKLQIWPQ
PKaTSZPbPKIZ]QJKaQZ̀N�P_IQITQIWPQIPSbZQJKaQ_TKaMIMTKZ]QJZQaPZ_SMNPaQMKQIWPQ�LSPPbPKIQTSQPOZPmWPSPQMKQIWPQsTKISJ_IQ
uT_̀bPKIZcQkWPQlmKPSQZWJOOQR̀S_WJZPQJKaQbJMKIJMKQIWPQSPt̀MSPaQMKZ̀SJK_PQ[STbQJKQMKZ̀SJK_PQ_TbRJKUQTSQMKZ̀SJK_PQ
_TbRJKMPZQOJm[̀OOUQJ̀IWTSMrPaQITQMZZ̀PQMKZ̀SJK_PQMKQIWPQ�̀SMZaM_IMTKQmWPSPQIWPQ�ST�P_IQMZQOT_JIPac

deffh�h�e¥�� ��~e��e¦���§��~e�~£���~�e¦��¢~��̈e��������~hQz[QIWPQlmKPSQ[JMOZQITQR̀S_WJZPQJKaQbJMKIJMKQIWPQSPt̀MSPaQ
RSTRPSIUQMKZ̀SJK_P]QmMIWQJOOQT[QIWPQ_T{PSJLPZQJKaQMKQIWPQJbT̀KIZQaPZ_SMNPaQMKQIWPQ�LSPPbPKIQTSQPOZPmWPSPQMKQIWPQ
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IJKLMNOLPQJORSTKLUVPLWTPXYKTMPUWNZZP[K\JMSP]JLWPLWTPIJKLMNOLJMPNK̂PLWTPIJKULMROL[JKP_NKǸTMVPUTaNMNLTZbPNK̂P[KP
YM[L[K̀VPaM[JMPLJPOJSSTKOTSTKLPJ\PLWTPcJMdePfaJKPMTOT[aLPJ\PKJL[OTP\MJSPLWTPXYKTMVPLWTPIJKLMNOLJMPSNbP̂TZNbP
OJSSTKOTSTKLPJ\PLWTPcJMdPNK̂PSNbPJ]LN[KP[KURMNKOTPLWNLPY[ZZPaMJLTOLPLWTP[KLTMTULUPJ\PLWTPIJKLMNOLJMVPgR]OJKLMNOLJMUVP
NK̂PgR]hgR]OJKLMNOLJMUP[KPLWTPcJMdePcWTKPLWTP\N[ZRMTPLJPaMJi[̂TPOJiTMǸTPWNUP]TTKPORMT̂PJMPMTUJZiT̂VPLWTPIJKLMNOLP
gRSPNK̂PIJKLMNOLPj[STPUWNZZP]TPTkR[LN]ZbPN̂lRULT̂ePmKPLWTPTiTKLPLWTPXYKTMP\N[ZUPLJPaMJORMTPOJiTMǸTVPLWTPXYKTMP
YN[iTUPNZZPM[̀WLUPǸN[KULPLWTPIJKLMNOLJMVPgR]OJKLMNOLJMUVPNK̂PgR]hUR]OJKLMNOLJMUPLJPLWTPTnLTKLPLWTPZJUUPLJPLWTPXYKTMP
YJRẐPWNiTP]TTKPOJiTMT̂P]bPLWTP[KURMNKOTPLJPWNiTP]TTKPaMJORMT̂P]bPLWTPXYKTMePjWTPOJULPJ\PLWTP[KURMNKOTPUWNZZP]TP
OWNM̀T̂PLJPLWTPXYKTMP]bPNPIWNK̀TPXM̂TMePm\PLWTPXYKTMP̂JTUPKJLPaMJi[̂TPYM[LLTKPKJL[OTVPNK̂PLWTPIJKLMNOLJMP[UP̂NSǸT̂P
]bPLWTP\N[ZRMTPJMPKT̀ZTOLPJ\PLWTPXYKTMPLJPaRMOWNUTPJMPSN[KLN[KPLWTPMTkR[MT̂P[KURMNKOTVPLWTPXYKTMPUWNZZPMT[S]RMUTPLWTP
IJKLMNOLJMP\JMPNZZPMTNUJKN]ZTPOJULUPNK̂P̂NSǸTUPNLLM[]RLN]ZTPLWTMTLJe

opqqrsrtpuvwxyzpv{p|}~yz��}wxv~pv�p���x�}wxv~pv{p��~z���p�z��x�z�p��v�z�w�p�~���}~yzrPc[LW[KPLWMTTP���P]RU[KTUUP
N̂bUPJ\PLWTP̂NLTPLWTPXYKTMP]TOJSTUPNYNMTPJ\PNKP[SaTK̂[K̀PJMPNOLRNZPONKOTZZNL[JKPJMPTna[MNL[JKPJ\PNKbPaMJaTMLbP
[KURMNKOTPMTkR[MT̂P]bPLWTPIJKLMNOLPQJORSTKLUVPLWTPXYKTMPUWNZZPaMJi[̂TPKJL[OTP̂[MTOLZbPLJPLWTPIJKLMNOLJMVPNK̂P
UTaNMNLTZbPLJPLWTPIJKULMROL[JKP_NKǸTMVPJ\PUROWP[SaTK̂[K̀PJMPNOLRNZPONKOTZZNL[JKPJMPTna[MNL[JKePfKZTUUPLWTPZNaUTP[KP
OJiTMǸTPNM[UTUP\MJSPNKPNOLPJMPJS[UU[JKPJ\PLWTPIJKLMNOLJM�P���PLWTPIJKLMNOLJMVPRaJKPMTOT[aLPJ\PKJL[OTP\MJSPLWTPXYKTMVP
UWNZZPWNiTPLWTPM[̀WLPLJPULJaPLWTPcJMdPRKL[ZPLWTPZNaUTP[KPOJiTMǸTPWNUP]TTKPORMT̂P]bPLWTPaMJORMTSTKLPJ\PMTaZNOTSTKLP
OJiTMǸTP]bPT[LWTMPLWTPXYKTMPJMPLWTPIJKLMNOLJM�P���PLWTPIJKLMNOLPj[STPNK̂PIJKLMNOLPgRSPUWNZZP]TPTkR[LN]ZbPN̂lRULT̂�P
NK̂P���PLWTPXYKTMPYN[iTUPNZZPM[̀WLUPǸN[KULPLWTPIJKLMNOLJMVPgR]OJKLMNOLJMUVPNK̂PgR]hUR]OJKLMNOLJMUPLJPLWTPTnLTKLPNKbP
ZJUUPLJPLWTPXYKTMPYJRẐPWNiTP]TTKPOJiTMT̂P]bPLWTP[KURMNKOTPWN̂P[LPKJLPTna[MT̂PJMP]TTKPONKOTZZT̂ePm\PLWTPIJKLMNOLJMP
aRMOWNUTUPMTaZNOTSTKLPOJiTMǸTVPLWTPOJULPJ\PLWTP[KURMNKOTPUWNZZP]TPOWNM̀T̂PLJPLWTPXYKTMP]bPNKPNaaMJaM[NLTPIWNK̀TP
XM̂TMePjWTP\RMK[UW[K̀PJ\PKJL[OTP]bPLWTPXYKTMPUWNZZPKJLPMTZ[TiTPLWTPXYKTMPJ\PNKbPOJKLMNOLRNZPJ]Z[̀NL[JKPLJPaMJi[̂TP
MTkR[MT̂P[KURMNKOTe

opqqrtp�}x�z��pv{p����v�}wxv~
opqqrtrqPjWTPXYKTMPNK̂PIJKLMNOLJMPYN[iTPNZZPM[̀WLUPǸN[KULP���PTNOWPJLWTMPNK̂PNKbPJ\PLWT[MPUR]OJKLMNOLJMUVP
UR]hUR]OJKLMNOLJMUVPǸTKLUVPNK̂PTSaZJbTTUVPTNOWPJ\PLWTPJLWTM�P���PLWTPIJKULMROL[JKP_NKǸTMPNK̂PIJKULMROL[JKP
_NKǸTM�UPOJKURZLNKLU�P���PLWTP�MOW[LTOLPNK̂P�MOW[LTOL�UPOJKURZLNKLU�P���PJLWTMPIJKLMNOLJMUPNK̂PNKbPJ\PLWT[MP
UR]OJKLMNOLJMUVPUR]hUR]OJKLMNOLJMUVPǸTKLUVPNK̂PTSaZJbTTU�PNK̂P���PgTaNMNLTPIJKLMNOLJMUVP[\PNKbVPNK̂PNKbPJ\PLWT[MP
UR]OJKLMNOLJMUVPUR]hUR]OJKLMNOLJMUVPǸTKLUVPNK̂PTSaZJbTTUVP\JMP̂NSǸTUPONRUT̂P]bP\[MTVPJMPJLWTMPONRUTUPJ\PZJUUVPLJPLWTP
TnLTKLPLWJUTPZJUUTUPNMTPOJiTMT̂P]bPaMJaTMLbP[KURMNKOTPMTkR[MT̂P]bPLWTP�̀MTTSTKLPJMPJLWTMPaMJaTMLbP[KURMNKOTP
NaaZ[ON]ZTPLJPLWTP�MJlTOLVPTnOTaLPUROWPM[̀WLUPNUPLWTbPWNiTPLJPaMJOTT̂UPJ\PUROWP[KURMNKOTePjWTPXYKTMPJMPIJKLMNOLJMVPNUP
NaaMJaM[NLTVPUWNZZPMTkR[MTPU[S[ZNMPYM[LLTKPYN[iTMUP[KP\NiJMPJ\PLWTP[K̂[i[̂RNZUPNK̂PTKL[L[TUP[̂TKL[\[T̂PN]JiTP\MJSPLWTP
IJKULMROL[JKP_NKǸTMVPIJKULMROL[JKP_NKǸTM�UPOJKURZLNKLUVP�MOW[LTOLVP�MOW[LTOL�UPOJKURZLNKLUVPJLWTMPIJKLMNOLJMUVP
gTaNMNLTPIJKLMNOLJMUVPUR]OJKLMNOLJMUVPNK̂PUR]hUR]OJKLMNOLJMUePjWTPaJZ[O[TUPJ\P[KURMNKOTPaRMOWNUT̂PNK̂PSN[KLN[KT̂P]bP
TNOWPaTMUJKPJMPTKL[LbPǸMTT[K̀PLJPYN[iTPOZN[SUPaRMURNKLPLJPLW[UPgTOL[JKP��e�e�PUWNZZPKJLPaMJW[][LPLW[UPYN[iTMPJ\P
UR]MJ̀NL[JKePjW[UPYN[iTMPJ\PUR]MJ̀NL[JKPUWNZZP]TPT\\TOL[iTPNUPLJPNPaTMUJKPJMPTKL[LbP���PTiTKPLWJR̀WPLWNLPaTMUJKPJMPTKL[LbP
YJRẐPJLWTMY[UTPWNiTPNP̂RLbPJ\P[K̂TSK[\[ONL[JKVPOJKLMNOLRNZPJMPJLWTMY[UTVP���PTiTKPLWJR̀WPLWNLPaTMUJKPJMPTKL[LbP̂[̂PKJLP
aNbPLWTP[KURMNKOTPaMTS[RSP̂[MTOLZbPJMP[K̂[MTOLZbVPJMP���PYWTLWTMPJMPKJLPLWTPaTMUJKPJMPTKL[LbPWN̂PNKP[KURMN]ZTP[KLTMTULP[KP
LWTP̂NSǸT̂PaMJaTMLbe

opqqrtrsPm\P̂RM[K̀PLWTP�MJlTOLPOJKULMROL[JKPaTM[ĴPLWTPXYKTMP[KURMTUPaMJaTML[TUVPMTNZPJMPaTMUJKNZPJMP]JLWVPNLPJMPN̂lNOTKLP
LJPLWTPU[LTP]bPaMJaTMLbP[KURMNKOTPRK̂TMPaJZ[O[TUPUTaNMNLTP\MJSPLWJUTP[KURM[K̀PLWTP�MJlTOLVPJMP[\PN\LTMP\[KNZPaNbSTKLP
aMJaTMLbP[KURMNKOTP[UPLJP]TPaMJi[̂T̂PJKPLWTPOJSaZTLT̂P�MJlTOLPLWMJR̀WPNPaJZ[ObPJMPaJZ[O[TUPJLWTMPLWNKPLWJUTP[KURM[K̀PLWTP
�MJlTOLP̂RM[K̀PLWTPOJKULMROL[JKPaTM[ĴVPLJPLWTPTnLTKLPaTMS[UU[]ZTP]bPUROWPaJZ[O[TUVPLWTPXYKTMPYN[iTUPNZZPM[̀WLUP[KP
NOOJM̂NKOTPY[LWPLWTPLTMSUPJ\PgTOL[JKP��e�e�P\JMP̂NSǸTUPONRUT̂P]bP\[MTPJMPJLWTMPONRUTUPJ\PZJUUPOJiTMT̂P]bPLW[UPUTaNMNLTP
aMJaTMLbP[KURMNKOTe

opqqr p¡v��pv{p¢�z£p¤��x~z��p�~wz����wxv~£p}~�p¥z�}�px~p|v¦��zwxv~p�~���}~yz
jWTPXYKTMVPNLPLWTPXYKTM�UPJaL[JKVPSNbPaRMOWNUTPNK̂PSN[KLN[KP[KURMNKOTPLWNLPY[ZZPaMJLTOLPLWTPXYKTMPǸN[KULPZJUUPJ\P
RUTPJ\PLWTPXYKTM�UPaMJaTMLbVPJMPLWTP[KN][Z[LbPLJPOJK̂ROLPKJMSNZPJaTMNL[JKUVP̂RTPLJP\[MTPJMPJLWTMPONRUTUPJ\PZJUUePjWTP
XYKTMPYN[iTUPNZZPM[̀WLUPJ\PNOL[JKPǸN[KULPLWTPIJKLMNOLJMVP�MOW[LTOLVPNK̂PIJKULMROL[JKP_NKǸTMP\JMPZJUUPJ\PRUTPJ\PLWTP
XYKTM�UPaMJaTMLbVP̂RTPLJP\[MTPJMPJLWTMPWN§NM̂UPWJYTiTMPONRUT̂e

opqqr̈p©�ª��w¦z~wp}~�p�zww�z¦z~wpv{p�~���z�p¡v��
opqqr̈rqP�PZJUUP[KURMT̂PRK̂TMPLWTPaMJaTMLbP[KURMNKOTPMTkR[MT̂P]bPLWTP�̀MTTSTKLPUWNZZP]TPN̂lRULT̂P]bPLWTPXYKTMPNUP
\[̂RO[NMbPNK̂PSN̂TPaNbN]ZTPLJPLWTPXYKTMPNUP\[̂RO[NMbP\JMPLWTP[KURMT̂UVPNUPLWT[MP[KLTMTULUPSNbPNaaTNMVPUR]lTOLPLJP



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!����-�.-���/'�
����0��0�����
��"���1�"���2
����33�343��,������5����$�
����0�30���3 ��$��
��(
����$!#� ��$�#����$�"�(
��
��6�����$��
�#� �!�"�!��
�#��7���$�"����!��
�"!����,������������
�
���!���	
�����$8�'��$�
(�9��%�����'
����
����
��������%�
#!��
�$ ��6!�#�"
���(
:!�!�
���!��$��
�
;<=>?@A�=<B� C�D�3EE���3F

GH

IJKLMIJNJOPQRSTRUOVRUWWXMYUZXJRNSIP[U[JJRYXULQJRUO\RSTR]JYPMSOR̂̂ _̀_a_RbcJRdeOJIRQcUXXRWUVRPcJRfSOQPILYPMSOR
gUOU[JIhRiIYcMPJYPRUO\RfSOPIUYPSIRPcJMIRjLQPRQcUIJQRSTRMOQLIUOYJRWISYJJ\QRIJYJMkJ\RZVRPcJRdeOJIhRUO\RZVRUWWISWIMUPJR
U[IJJNJOPQRPcJRfSOQPILYPMSORgUOU[JIhRiIYcMPJYPRUO\RfSOPIUYPSIRQcUXXRNUlJRWUVNJOPQRPSRPcJMIRYSOQLXPUOPQRUO\R
]LZYSOPIUYPSIQRMORQMNMXUIRNUOOJI_

mnoopqprRsIMSIRPSRQJPPXJNJOPRSTRUORMOQLIJ\RXSQQhRPcJRdeOJIRQcUXXROSPMTVRPcJRfSOPIUYPSIRSTRPcJRPJINQRSTRPcJRWISWSQJ\R
QJPPXJNJOPRUQReJXXRUQRPcJRWISWSQJ\RUXXSYUPMSORSTRPcJRMOQLIUOYJRWISYJJ\Q_RbcJRfSOPIUYPSIRQcUXXRcUkJR̂tR\UVQRTISNRIJYJMWPR
STROSPMYJRPSRSZjJYPRPSRPcJRWISWSQJ\RQJPPXJNJOPRSIRUXXSYUPMSORSTRPcJRWISYJJ\Q_RuTRPcJRfSOPIUYPSIR\SJQROSPRSZjJYPhRPcJR
deOJIRQcUXXRQJPPXJRPcJRXSQQRUO\RPcJRfSOPIUYPSIRQcUXXRZJRZSLO\RZVRPcJRQJPPXJNJOPRUO\RUXXSYUPMSO_RvWSORIJYJMWPhRPcJRdeOJIR
QcUXXR\JWSQMPRPcJRMOQLIUOYJRWISYJJ\QRMORURQJWUIUPJRUYYSLOPRUO\RNUlJRPcJRUWWISWIMUPJR\MQPIMZLPMSOQ_RbcJIJUTPJIhRMTROSR
SPcJIRU[IJJNJOPRMQRNU\JRSIRPcJRdeOJIR\SJQROSPRPJINMOUPJRPcJRfSOPIUYPRTSIRYSOkJOMJOYJhRPcJRdeOJIRUO\RfSOPIUYPSIR
QcUXXRJwJYLPJRURfcUO[JRdI\JIRTSIRIJYSOQPILYPMSORSTRPcJR\UNU[J\RSIR\JQPISVJ\RxSIlRMORPcJRUNSLOPRUXXSYUPJ\RTSIRPcUPR
WLIWSQJ_RuTRPcJRfSOPIUYPSIRPMNJXVRSZjJYPQRPSRJMPcJIRPcJRPJINQRSTRPcJRWISWSQJ\RQJPPXJNJOPRSIRPcJRUXXSYUPMSORSTRPcJR
WISYJJ\QhRPcJRdeOJIRNUVRWISYJJ\RPSRQJPPXJRPcJRMOQLIJ\RXSQQhRUO\RUOVR\MQWLPJRZJPeJJORPcJRdeOJIRUO\RfSOPIUYPSIRUIMQMO[R
SLPRSTRPcJRQJPPXJNJOPRSIRUXXSYUPMSORSTRPcJRWISYJJ\QRQcUXXRZJRIJQSXkJ\RWLIQLUOPRPSRiIPMYXJR̂̀_RsJO\MO[RIJQSXLPMSORSTRUOVR
\MQWLPJhRPcJRdeOJIRNUVRMQQLJRURfSOQPILYPMSORfcUO[JRyMIJYPMkJRTSIRPcJRIJYSOQPILYPMSORSTRPcJR\UNU[J\RSIR\JQPISVJ\R
xSIl_

z{|}~��nornnn��~���{}��nz��n~�{{�~|}��n��n��{�
mnorpon����������n��n����
mnorpopoRuTRURWSIPMSORSTRPcJRxSIlRMQRYSkJIJ\RYSOPIUIVRPSRPcJRfSOQPILYPMSORgUOU[JI�QRSIRiIYcMPJYP�QRIJKLJQPRSIRPSR
IJKLMIJNJOPQRQWJYMTMYUXXVRJwWIJQQJ\RMORPcJRfSOPIUYPRySYLNJOPQhRMPRNLQPhRMTRIJKLJQPJ\RMOReIMPMO[RZVRJMPcJIhRZJRLOYSkJIJ\R
TSIRPcJMIRJwUNMOUPMSORUO\RZJRIJWXUYJ\RUPRPcJRfSOPIUYPSI�QRJwWJOQJReMPcSLPRYcUO[JRMORPcJRfSOPIUYPRbMNJ_

mnorpoprRuTRURWSIPMSORSTRPcJRxSIlRcUQRZJJORYSkJIJ\RPcUPRPcJRfSOQPILYPMSORgUOU[JIRSIRiIYcMPJYPRcUQROSPRQWJYMTMYUXXVR
IJKLJQPJ\RPSRJwUNMOJRWIMSIRPSRMPQRZJMO[RYSkJIJ\hRPcJRfSOQPILYPMSORgUOU[JIRSIRiIYcMPJYPRNUVRIJKLJQPRPSRQJJRQLYcRxSIlR
UO\RMPRQcUXXRZJRLOYSkJIJ\RZVRPcJRfSOPIUYPSI_RuTRQLYcRxSIlRMQRMORUYYSI\UOYJReMPcRPcJRfSOPIUYPRySYLNJOPQhRPcJR
fSOPIUYPSIRQcUXXRZJRJOPMPXJ\RPSRUORJKLMPUZXJRU\jLQPNJOPRPSRPcJRfSOPIUYPR]LNRUO\RfSOPIUYPRbMNJRUQRNUVRZJRUWWISWIMUPJ_R
uTRQLYcRxSIlRMQROSPRMORUYYSI\UOYJReMPcRPcJRfSOPIUYPRySYLNJOPQhRPcJRYSQPQRSTRLOYSkJIMO[RPcJRxSIlhRUO\RPcJRYSQPRSTR
YSIIJYPMSOhRQcUXXRZJRUPRPcJRfSOPIUYPSI�QRJwWJOQJ_

mnorprn~���������n��n����
mnorprpon������n�����������n~���������
bcJRfSOPIUYPSIRQcUXXRWISNWPXVRYSIIJYPRxSIlRIJjJYPJ\RZVRPcJRfSOQPILYPMSORgUOU[JIRSIRiIYcMPJYPRSIRTUMXMO[RPSRYSOTSINR
PSRPcJRIJKLMIJNJOPQRSTRPcJRfSOPIUYPRySYLNJOPQhR\MQYSkJIJ\RZJTSIJR]LZQPUOPMUXRfSNWXJPMSOhRUO\RecJPcJIRSIROSPR
TUZIMYUPJ\hRMOQPUXXJ\RSIRYSNWXJPJ\_RfSQPQRSTRYSIIJYPMO[RQLYcRIJjJYPJ\RxSIlhRMOYXL\MO[RU\\MPMSOUXRPJQPMO[RUO\R
MOQWJYPMSOQhRPcJRYSQPRSTRLOYSkJIMO[RUO\RIJWXUYJNJOPhRUO\RYSNWJOQUPMSORTSIRPcJRfSOQPILYPMSORgUOU[JI�QRUO\R
iIYcMPJYP�QRQJIkMYJQRUO\RJwWJOQJQRNU\JROJYJQQUIVRPcJIJZVhRQcUXXRZJRUPRPcJRfSOPIUYPSI�QRJwWJOQJ_

mnorprprnz����n�����������n~���������
mnorprprpoRuORU\\MPMSORPSRPcJRfSOPIUYPSI�QRSZXM[UPMSOQRLO\JIR]JYPMSOR�_̀hRMThReMPcMORSOJRVJUIRUTPJIRPcJR\UPJRSTR]LZQPUOPMUXR
fSNWXJPMSORSTRPcJRxSIlRSIR\JQM[OUPJ\RWSIPMSORPcJIJSThRSIRUTPJIRPcJR\UPJRTSIRYSNNJOYJNJOPRSTReUIIUOPMJQRJQPUZXMQcJ\R
LO\JIR]JYPMSOR _ _̂hRSIRZVRPJINQRSTRUOVRUWWXMYUZXJRQWJYMUXReUIIUOPVRIJKLMIJ\RZVRPcJRfSOPIUYPRySYLNJOPQhRUOVRSTRPcJR
xSIlRMQRTSLO\RPSRZJROSPRMORUYYSI\UOYJReMPcRPcJRIJKLMIJNJOPQRSTRPcJRfSOPIUYPRySYLNJOPQhRPcJRfSOPIUYPSIRQcUXXRYSIIJYPRMPR
WISNWPXVRUTPJIRIJYJMWPRSTROSPMYJRTISNRPcJRdeOJIRPSR\SRQShRLOXJQQRPcJRdeOJIRcUQRWIJkMSLQXVR[MkJORPcJRfSOPIUYPSIRUR
eIMPPJORUYYJWPUOYJRSTRQLYcRYSO\MPMSO_RbcJRdeOJIRQcUXXR[MkJRQLYcROSPMYJRWISNWPXVRUTPJIR\MQYSkJIVRSTRPcJRYSO\MPMSO_R
yLIMO[RPcJRSOJ¡VJUIRWJIMS\RTSIRYSIIJYPMSORSTRxSIlhRMTRPcJRdeOJIRTUMXQRPSROSPMTVRPcJRfSOPIUYPSIRUO\R[MkJRPcJRfSOPIUYPSIR
UORSWWSIPLOMPVRPSRNUlJRPcJRYSIIJYPMSOhRPcJRdeOJIReUMkJQRPcJRIM[cPQRPSRIJKLMIJRYSIIJYPMSORZVRPcJRfSOPIUYPSIRUO\RPSRNUlJR
URYXUMNRTSIRZIJUYcRSTReUIIUOPV_RuTRPcJRfSOPIUYPSIRTUMXQRPSRYSIIJYPROSOYSOTSINMO[RxSIlReMPcMORURIJUQSOUZXJRPMNJR\LIMO[R
PcUPRWJIMS\RUTPJIRIJYJMWPRSTROSPMYJRTISNRPcJRdeOJIhRfSOQPILYPMSORgUOU[JIRSIRiIYcMPJYPhRPcJRdeOJIRNUVRYSIIJYPRMPRMOR
UYYSI\UOYJReMPcR]JYPMSORa_̀_

mnorprprprRbcJRSOJ¡VJUIRWJIMS\RTSIRYSIIJYPMSORSTRxSIlRQcUXXRZJRJwPJO\J\ReMPcRIJQWJYPRPSRWSIPMSOQRSTRxSIlRTMIQPR
WJITSINJ\RUTPJIR]LZQPUOPMUXRfSNWXJPMSORZVRPcJRWJIMS\RSTRPMNJRZJPeJJOR]LZQPUOPMUXRfSNWXJPMSORUO\RPcJRUYPLUXR
YSNWXJPMSORSTRPcUPRWSIPMSORSTRPcJRxSIl_
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IJKLMLMLMNOPQROSTRUVRWXOYRXZS[O\SXO]SXXR]̂ZSTOS\O_SX̀OaQWbbOTŜOcRORd̂RT[R[OcVO]SXXR]̂ZeRO_SX̀OYRX\SXfR[OcVÔQRO
gST̂XW]̂SXOYhXahWT̂ÔSÔQZaOiR]̂ZSTOjklkl

IJKLMLMNOPQROgST̂XW]̂SXOaQWbbOXRfSeRO\XSfÔQROaẐROYSX̂ZSTaOS\ÔQRO_SX̀ÔQŴOWXROTŜOZTOW]]SX[WT]ROmẐQÔQRO
XRnhZXRfRT̂aOS\ÔQROgST̂XW]̂OoS]hfRT̂aOWT[OWXROTRẐQRXO]SXXR]̂R[OcVÔQROgST̂XW]̂SXOTSXOW]]RŶR[OcVÔQROpmTRXl

IJKLMLMqOPQROgST̂XW]̂SXOaQWbbOcRWXÔQRO]SâOS\O]SXXR]̂ZTrO[RâXSVR[OSXO[WfWrR[O]STâXh]̂ZSTOS\ÔQROpmTRXsOiRYWXŴRO
gST̂XW]̂SXasOSXOŜQRXOgST̂XW]̂SXasOmQR̂QRXO]SfYbR̂R[OSXOYWX̂ZWbbVO]SfYbR̂R[sO]WhaR[OcVÔQROgST̂XW]̂SXtaO]SXXR]̂ZSTOSXO
XRfSeWbOS\O_SX̀ÔQŴOZaOTŜOZTOW]]SX[WT]ROmẐQÔQROXRnhZXRfRT̂aOS\ÔQROgST̂XW]̂OoS]hfRT̂al

IJKLMLMuOvŜQZTrO]ST̂WZTR[OZTÔQZaOiR]̂ZSTOjklkOaQWbbOcRO]STâXhR[ÔSORâWcbZaQOWOYRXZS[OS\ObZfẐŴZSTOmẐQOXRaYR]̂ÔSO
ŜQRXOScbZrŴZSTaÔQROgST̂XW]̂SXOQWaOhT[RXÔQROgST̂XW]̂OoS]hfRT̂alOwâWcbZaQfRT̂OS\ÔQROSTRUVRWXOYRXZS[O\SXO
]SXXR]̂ZSTOS\O_SX̀OWaO[Ra]XZcR[OZTOiR]̂ZSTOjklklkOXRbŴRaOSTbVÔSÔQROaYR]Z\Z]OScbZrŴZSTOS\ÔQROgST̂XW]̂SXÔSO]SXXR]̂ÔQRO
_SX̀sOWT[OQWaOTSOXRbŴZSTaQZYÔSÔQRÔZfROmẐQZTOmQZ]QÔQROScbZrŴZSTÔSO]SfYbVOmẐQÔQROgST̂XW]̂OoS]hfRT̂aOfWVOcRO
aShrQ̂ÔSOcRORT\SX]R[sOTSXÔSÔQRÔZfROmẐQZTOmQZ]QOYXS]RR[ZTraOfWVOcRO]SffRT]R[ÔSORâWcbZaQÔQROgST̂XW]̂SXtaO
bZWcZbẐVOmẐQOXRaYR]̂ÔSÔQROgST̂XW]̂SXtaOScbZrŴZSTaOŜQRXÔQWTOaYR]Z\Z]WbbVÔSO]SXXR]̂ÔQRO_SX̀l

IJKLMNJxyyz{|}~yzJ��J��~y�~�����~�J����
�\ÔQROpmTRXOYXR\RXaÔSOW]]RŶO_SX̀ÔQŴOZaOTŜOZTOW]]SX[WT]ROmẐQÔQROXRnhZXRfRT̂aOS\ÔQROgST̂XW]̂OoS]hfRT̂asÔQRO
pmTRXOfWVO[SOaSOZTâRW[OS\OXRnhZXZTrOẐaOXRfSeWbOWT[O]SXXR]̂ZSTsOZTOmQZ]QO]WaRÔQROgST̂XW]̂OihfOmZbbOcROXR[h]R[OWaO
WYYXSYXZŴROWT[ORnhẐWcbRlOih]QOW[�hâfRT̂OaQWbbOcROR\\R]̂R[OmQR̂QRXOSXOTŜO\ZTWbOYWVfRT̂OQWaOcRRTOfW[Rl

x������JKNJJJ�������x�����J����������
IJKNMKJ���z�~�~�J�}�
PQROgST̂XW]̂OaQWbbOcROrSeRXTR[OcVÔQRObWmOS\ÔQROYbW]ROmQRXRÔQRO�XS�R]̂OZaObS]ŴR[ORd]bh[ZTrÔQŴO�hXZa[Z]̂ZSTtaO]QSZ]RO
S\ObWmOXhbRalO�\ÔQROYWX̂ZRaOQWeROaRbR]̂R[OWXcẐXŴZSTOWaÔQROfR̂QS[OS\OcZT[ZTrO[ZaYĥROXRaSbĥZSTsÔQRO�R[RXWbO�XcẐXŴZSTO
�]̂OaQWbbOrSeRXTOiR]̂ZSTOj�l�l

IJKNMLJ��yyz�����J}~ Jx����~�
IJKNMLMKOPQROpmTRXOWT[OgST̂XW]̂SXOXRaYR]̂ZeRbVOcZT[ÔQRfaRbeRasÔQRZXOYWX̂TRXasOah]]RaaSXasOWaaZrTasOWT[ObRrWbO
XRYXRaRT̂ŴZeRaÔSO]SeRTWT̂asOWrXRRfRT̂asOWT[OScbZrŴZSTaO]ST̂WZTR[OZTÔQROgST̂XW]̂OoS]hfRT̂alOwd]RŶOWaOYXSeZ[R[OZTO
iR]̂ZSTOj¡lklksOTRẐQRXOYWX̂VÔSÔQROgST̂XW]̂OaQWbbOWaaZrTÔQROgST̂XW]̂OWaOWOmQSbROmẐQSĥOmXẐ̂RTO]STaRT̂OS\ÔQROŜQRXlO
�\ORẐQRXOYWX̂VOŴ̂RfŶaÔSOfẀROWTOWaaZrTfRT̂OmẐQSĥOah]QO]STaRT̂sÔQŴOYWX̂VOaQWbbOTReRX̂QRbRaaOXRfWZTObRrWbbVO
XRaYSTaZcbRO\SXOWbbOScbZrŴZSTaOhT[RXÔQROgST̂XW]̂l

IJKNMLMLOPQROpmTRXOfWVsOmẐQSĥO]STaRT̂OS\ÔQROgST̂XW]̂SXsOWaaZrTÔQROgST̂XW]̂ÔSOWObRT[RXOYXSeZ[ZTrO]STâXh]̂ZSTO
\ZTWT]ZTrO\SXÔQRO�XS�R]̂sOZ\ÔQRObRT[RXOWaahfRaÔQROpmTRXtaOXZrQ̂aOWT[OScbZrŴZSTaOhT[RXÔQROgST̂XW]̂OoS]hfRT̂alOPQRO
gST̂XW]̂SXOaQWbbORdR]ĥROWbbO]STaRT̂aOXRWaSTWcbVOXRnhZXR[ÔSO\W]ZbẐŴRÔQROWaaZrTfRT̂l

IJKNMNJ���¢|�J}~ J�z�z �z�
IJKNMNMKOoĥZRaOWT[OScbZrŴZSTaOZfYSaR[OcVÔQROgST̂XW]̂OoS]hfRT̂aOWT[OXZrQ̂aOWT[OXRfR[ZRaOWeWZbWcbRÔQRXRhT[RXO
aQWbbOcROZTOW[[ẐZSTÔSOWT[OTŜOWObZfẐŴZSTOS\O[ĥZRasOScbZrŴZSTasOXZrQ̂asOWT[OXRfR[ZRaOŜQRXmZaROZfYSaR[OSXOWeWZbWcbRO
cVObWml

IJKNMNMLOvSOW]̂ZSTOSXO\WZbhXRÔSOW]̂OcVÔQROpmTRXsOgSTâXh]̂ZSTO£WTWrRXsO�X]QẐR]̂sOSXOgST̂XW]̂SXOaQWbbO]STâẐĥROWO
mWZeRXOS\OWOXZrQ̂OSXO[ĥVOW\\SX[R[ÔQRfOhT[RXÔQROgST̂XW]̂sOTSXOaQWbbOah]QOW]̂ZSTOSXO\WZbhXRÔSOW]̂O]STâẐĥROWYYXSeWbOS\O
SXOW]nhZRa]RT]ROZTOWOcXRW]QÔQRXRhT[RXsORd]RŶOWaOfWVOcROaYR]Z\Z]WbbVOWrXRR[OhYSTOZTOmXẐZTrl

IJKNMqJ�z�|�J}~ J�~�{zy|��~�
IJKNMqMKOPRâasOZTaYR]̂ZSTasOWT[OWYYXSeWbaOS\OYSX̂ZSTaOS\ÔQRO_SX̀OaQWbbOcROfW[ROWaOXRnhZXR[OcVÔQROgST̂XW]̂OoS]hfRT̂aO
WT[OcVOWYYbZ]WcbRObWmasOâŴĥRasOSX[ZTWT]RasO]S[RasOXhbRasOWT[OXRrhbŴZSTaOSXObWm\hbOSX[RXaOS\OYhcbZ]OWĥQSXẐZRalO¤TbRaaO
ŜQRXmZaROYXSeZ[R[sÔQROgST̂XW]̂SXOaQWbbOfẀROWXXWTrRfRT̂aO\SXOah]QÔRâasOZTaYR]̂ZSTasOWT[OWYYXSeWbaOmẐQOWTO
ZT[RYRT[RT̂ÔRâZTrObWcSXŴSXVOSXORT̂ẐVOW]]RŶWcbRÔSÔQROpmTRXsOSXOmẐQÔQROWYYXSYXZŴROYhcbZ]OWĥQSXẐVsOWT[OaQWbbOcRWXO
WbbOXRbŴR[O]SâaOS\ÔRâasOZTaYR]̂ZSTasOWT[OWYYXSeWbalOPQROgST̂XW]̂SXOaQWbbOrZeRÔQROgSTâXh]̂ZSTO£WTWrRXOWT[O�X]QẐR]̂O
ẐfRbVOTŜZ]ROS\OmQRTOWT[OmQRXRÔRâaOWT[OZTaYR]̂ZSTaOWXRÔSOcROfW[ROaSÔQŴÔQROgSTâXh]̂ZSTO£WTWrRXOWT[O�X]QẐR]̂OfWVO
cROYXRaRT̂O\SXOah]QOYXS]R[hXRalOPQROpmTRXOaQWbbOcRWXO]SâaOS\ÔRâasOZTaYR]̂ZSTasOSXOWYYXSeWbaÔQŴO[SOTŜOcR]SfRO
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IJKLMIJNJOPQRLOPMSRTUPJIRVMWQRTIJRIJXJMYJWRZIROJ[ZPMTPMZOQRXZOXSLWJW\R]̂JR_̀ OJIRQ̂TSSRWMIJXPSaRTIITO[JRTOWRbTaRUZIRPJQPQcR
MOQbJXPMZOQcRZIRTbbIZYTSQR̀ ĴIJRVLMSWMO[RXZWJQRZIRTbbSMXTVSJRST̀QRZIRIJ[LSTPMZOQRQZRIJKLMIJ\

defghihjRkURP̂JRlZOQPILXPMZORmTOT[JIcRnIX̂MPJXPcR_̀ OJIcRZIRbLVSMXRTLP̂ZIMPMJQR̂TYMO[RoLIMQWMXPMZORWJPJINMOJRP̂TPR
bZIPMZOQRZURP̂JRpZIqRIJKLMIJRTWWMPMZOTSRPJQPMO[cRMOQbJXPMZOcRZIRTbbIZYTSROZPRMOXSLWJWRLOWJIRrJXPMZORst\u\scRP̂JR
lZOQPILXPMZORmTOT[JIRTOWRnIX̂MPJXPR̀MSScRLbZOR̀IMPPJORTLP̂ZIMvTPMZORUIZNRP̂JR_̀ OJIcRMOQPILXPRP̂JRlZOPITXPZIRPZRNTqJR
TIITO[JNJOPQRUZIRQLX̂RTWWMPMZOTSRPJQPMO[cRMOQbJXPMZOcRZIRTbbIZYTScRVaRTORJOPMPaRTXXJbPTVSJRPZRP̂JR_̀ OJIcRTOWRP̂JR
lZOPITXPZIRQ̂TSSR[MYJRPMNJSaROZPMXJRPZRP̂JRlZOQPILXPMZORmTOT[JIRTOWRnIX̂MPJXPRZUR̀ ĴORTOWR̀ ĴIJRPJQPQRTOWRMOQbJXPMZOQR
TIJRPZRVJRNTWJRQZRP̂TPRP̂JRlZOQPILXPMZORmTOT[JIRTOWRnIX̂MPJXPRNTaRVJRbIJQJOPRUZIRQLX̂RbIZXJWLIJQ\RrLX̂RXZQPQcRJwXJbPR
TQRbIZYMWJWRMORrJXPMZORst\u\tcRQ̂TSSRVJRTPRP̂JR_̀ OJIxQRJwbJOQJ\

defghihgRkURbIZXJWLIJQRUZIRPJQPMO[cRMOQbJXPMZOcRZIRTbbIZYTSRLOWJIRrJXPMZOQRst\u\sRTOWRst\u\yRIJYJTSRUTMSLIJRZURP̂JR
bZIPMZOQRZURP̂JRpZIqRPZRXZNbSaR̀MP̂RIJKLMIJNJOPQRJQPTVSMQ̂JWRVaRP̂JRlZOPITXPRzZXLNJOPQcRTSSRXZQPQRNTWJROJXJQQTIaRVaR
QLX̂RUTMSLIJcRMOXSLWMO[RP̂ZQJRZURIJbJTPJWRbIZXJWLIJQRTOWRXZNbJOQTPMZORUZIRP̂JRlZOQPILXPMZORmTOT[JIxQRTOWRnIX̂MPJXPxQR
QJIYMXJQRTOWRJwbJOQJQcRQ̂TSSRVJRTPRP̂JRlZOPITXPZIxQRJwbJOQJ\

defghihiR{JKLMIJWRXJIPMUMXTPJQRZURPJQPMO[cRMOQbJXPMZOcRZIRTbbIZYTSRQ̂TSScRLOSJQQRZP̂JÌMQJRIJKLMIJWRVaRP̂JRlZOPITXPR
zZXLNJOPQcRVJRQJXLIJWRVaRP̂JRlZOPITXPZIRTOWRbIZNbPSaRWJSMYJIJWRPZRP̂JRlZOQPILXPMZORmTOT[JIRUZIRPITOQNMPPTSRPZRP̂JR
nIX̂MPJXP\

defghih|RkURP̂JRlZOQPILXPMZORmTOT[JIRZIRnIX̂MPJXPRMQRPZRZVQJIYJRPJQPQcRMOQbJXPMZOQcRZIRTbbIZYTSQRIJKLMIJWRVaRP̂JR
lZOPITXPRzZXLNJOPQcRP̂JRlZOQPILXPMZORmTOT[JIRZIRnIX̂MPJXPR̀MSSRWZRQZRbIZNbPSaRTOWcR̀ ĴIJRbITXPMXTVSJcRTPRP̂JROZINTSR
bSTXJRZURPJQPMO[\

defghih}R]JQPQRZIRMOQbJXPMZOQRXZOWLXPJWRbLIQLTOPRPZRP̂JRlZOPITXPRzZXLNJOPQRQ̂TSSRVJRNTWJRbIZNbPSaRPZRTYZMWR
LOIJTQZOTVSJRWJSTaRMORP̂JRpZIq\

defgh|e~�������
�TaNJOPQRWLJRTOWRLObTMWRLOWJIRP̂JRlZOPITXPRzZXLNJOPQRQ̂TSSRVJTIRMOPJIJQPRUIZNRP̂JRWTPJRbTaNJOPRMQRWLJRTPRP̂JRITPJRP̂JR
bTIPMJQRT[IJJRLbZORMOR̀IMPMO[RZIcRMORP̂JRTVQJOXJRP̂JIJZUcRTPRP̂JRSJ[TSRITPJRbIJYTMSMO[RUIZNRPMNJRPZRPMNJRTPRP̂JRbSTXJR̀ ĴIJR
P̂JR�IZoJXPRMQRSZXTPJW\

���~���efieee����~���~��e��e�������~��e��e���e��������
defihfe�����������e��e���e����������
defihfhfR]̂JRlZOPITXPZIRNTaRPJINMOTPJRP̂JRlZOPITXPRMURP̂JRpZIqRMQRQPZbbJWRUZIRTRbJIMZWRZURt�RXZOQJXLPMYJRWTaQRP̂IZL[̂R
OZRTXPRZIRUTLSPRZURP̂JRlZOPITXPZIcRTRrLVXZOPITXPZIcRTRrLV�QLVXZOPITXPZIcRP̂JMIRT[JOPQRZIRJNbSZaJJQcRZIRTOaRZP̂JIRbJIQZOQR
ZIRJOPMPMJQRbJIUZINMO[RbZIPMZOQRZURP̂JRpZIqcRUZIRTOaRZURP̂JRUZSSZ̀MO[RIJTQZOQ�

hf kQQLTOXJRZURTORZIWJIRZURTRXZLIPRZIRZP̂JIRbLVSMXRTLP̂ZIMPaR̂TYMO[RoLIMQWMXPMZORP̂TPRIJKLMIJQRTSSRpZIqRPZRVJR
QPZbbJW�

hj nORTXPRZUR[ZYJIONJOPcRQLX̂RTQRTRWJXSTITPMZORZUROTPMZOTSRJNJI[JOXacRP̂TPRIJKLMIJQRTSSRpZIqRPZRVJR
QPZbbJW�

hg �JXTLQJRP̂JRlZOQPILXPMZORmTOT[JIR̂TQROZPRXJIPMUMJWRZIRP̂JRnIX̂MPJXPR̂TQROZPRMQQLJWRTRlJIPMUMXTPJRUZIR
�TaNJOPRTOWR̂TQROZPROZPMUMJWRP̂JRlZOPITXPZIRZURP̂JRIJTQZORUZIR̀MP̂̂ ZSWMO[RXJIPMUMXTPMZORTQRbIZYMWJWRMOR
rJXPMZOR \ucRZIRVJXTLQJRP̂JR_̀ OJIR̂TQROZPRNTWJRbTaNJOPRZORTRlJIPMUMXTPJRUZIR�TaNJOPR̀MP̂MORP̂JRPMNJR
QPTPJWRMORP̂JRlZOPITXPRzZXLNJOPQ�RZI

hi ]̂JR_̀ OJIR̂TQRUTMSJWRPZRULIOMQ̂RPZRP̂JRlZOPITXPZIRIJTQZOTVSJRJYMWJOXJRTQRIJKLMIJWRVaRrJXPMZORy\y\

defihfhjR]̂JRlZOPITXPZIRNTaRPJINMOTPJRP̂JRlZOPITXPRMUcRP̂IZL[̂ROZRTXPRZIRUTLSPRZURP̂JRlZOPITXPZIcRTRrLVXZOPITXPZIcRTR
rLV�QLVXZOPITXPZIcRP̂JMIRT[JOPQRZIRJNbSZaJJQcRZIRTOaRZP̂JIRbJIQZOQRZIRJOPMPMJQRbJIUZINMO[RbZIPMZOQRZURP̂JRpZIqcR
IJbJTPJWRQLQbJOQMZOQcRWJSTaQcRZIRMOPJIILbPMZOQRZURP̂JRJOPMIJRpZIqRVaRP̂JR_̀ OJIRTQRWJQXIMVJWRMORrJXPMZORsu\tcRXZOQPMPLPJR
MORP̂JRT[[IJ[TPJRNZIJRP̂TORs��RbJIXJOPRZURP̂JRPZPTSROLNVJIRZURWTaQRQX̂JWLSJWRUZIRXZNbSJPMZOcRZIRsy�RWTaQRMORTOaR
t¡¢�WTaRbJIMZWcR̀ M̂X̂JYJIRMQRSJQQ\

defihfhgRkURZOJRZURP̂JRIJTQZOQRWJQXIMVJWRMORrJXPMZORsu\s\sRZIRsu\s\yRJwMQPQcRP̂JRlZOPITXPZIRNTacRLbZORQJYJORWTaQxROZPMXJRPZR
P̂JR_̀ OJIcRlZOQPILXPMZORmTOT[JIRTOWRnIX̂MPJXPcRPJINMOTPJRP̂JRlZOPITXPRTOWRIJXZYJIRUIZNRP̂JR_̀ OJIRbTaNJOPRUZIRpZIqR
JwJXLPJWcRTQR̀JSSRTQRIJTQZOTVSJRZYJÎJTWRTOWRbIZUMPRZORpZIqROZPRJwJXLPJWcRTOWRXZQPQRMOXLIIJWRVaRIJTQZORZURQLX̂R
PJINMOTPMZO\
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GH

IJKLMKMLNOPNQRSNTUVWNXYNYQUZZS[NPUVN\NZSVXU[NUPN]̂N_ÙYS_aQXbSN[\cYNQRVUadRǸUN\_QNUVNP\aeQNUPNQRSNfÙQV\_QUVgN\N
hai_ÙQV\_QUVgN\NhaijYai_ÙQV\_QUVgNUVNQRSXVN\dS̀QYNUVNSkZeUcSSYgNUVN\̀cNUQRSVNZSVYÙYNZSVPUVkX̀dNZUVQXÙYNUPNQRSN
TUVWNiS_\aYSNQRSNlm̀SVNR\YNVSZS\QS[ecNP\XeS[NQUNPaePXeeNQRSNlm̀SVnYNUieXd\QXÙYNà[SVNQRSNfÙQV\_QNoU_akS̀QYNmXQRN
VSYZS_QNQUNk\QQSVYNXkZUVQ\̀QNQUNQRSNZVUdVSYYNUPNQRSNTUVWgNQRSNfÙQV\_QUVNk\cgNaZÙNYSbS̀N\[[XQXÙ\eN[\cYnǸUQX_SNQUNQRSN
lm̀SVgNfÙYQVa_QXÙNp\̀\dSVN\̀[NqV_RXQS_QgNQSVkX̀\QSNQRSNfÙQV\_QN\̀[NVS_UbSVNPVUkNQRSNlm̀SVN\YNZVUbX[S[NX̀N
hS_QXÙNrstrtut

IJKLMvJwxyz{|}~{�|J��J~�xJ��|xyJ��yJ�}��x
IJKLMvMKN�RSNlm̀SVNk\cNQSVkX̀\QSNQRSNfÙQV\_QNXPNQRSNfÙQV\_QUV

MK VSZS\QS[ecNVSPaYSYNUVNP\XeYNQUNYaZZecNS̀UadRNZVUZSVecNYWXeeS[NmUVWSVYNUVNZVUZSVNk\QSVX\eY�
Mv P\XeYNQUNk\WSNZ\ckS̀QNQUNhai_ÙQV\_QUVYNUVNYaZZeXSVYNX̀N\__UV[\̀_SNmXQRNQRSNVSYZS_QXbSN\dVSSkS̀QYN

iSQmSS̀NQRSNfÙQV\_QUVN\̀[NQRSNhai_ÙQV\_QUVYNUVNYaZZeXSVY�
M� VSZS\QS[ecN[XYVSd\V[YN\ZZeX_\ieSNe\mYgNYQ\QaQSYgNUV[X̀\̀_SYgN_U[SYgNVaeSYN\̀[NVSdae\QXÙYgNUVNe\mPaeN

UV[SVYNUPN\NZaieX_N\aQRUVXQc�NUV
ML UQRSVmXYSNXYNdaXeQcNUPNYaiYQ\̀QX\eNiVS\_RNUPN\NZVUbXYXÙNUPNQRSNfÙQV\_QNoU_akS̀QYt

IJKLMvMvNTRS̀N\̀cNUPNQRSNVS\YÙYN[SY_VXiS[NX̀NhS_QXÙNrst�trNS�XYQgN\PQSVN_ÙYaeQ\QXÙNmXQRNQRSNfÙYQVa_QXÙNp\̀\dSVgN
\̀[NaZÙN_SVQXPX_\QXÙNicNQRSNqV_RXQS_QNQR\QNYaPPX_XS̀QN_\aYSNS�XYQYNQUN�aYQXPcNYa_RN\_QXÙgNQRSNlm̀SVNk\cgNmXQRUaQN
ZVS�a[X_SNQUN\̀cNUQRSVNVXdRQYNUVNVSkS[XSYNUPNQRSNlm̀SVN\̀[N\PQSVNdXbX̀dNQRSNfÙQV\_QUVN\̀[NQRSNfÙQV\_QUVnYNYaVSQcgNXPN
\̀cgNYSbS̀N[\cYnǸUQX_SgNQSVkX̀\QSNSkZeUckS̀QNUPNQRSNfÙQV\_QUVN\̀[Nk\cgNYai�S_QNQUN\̀cNZVXUVNVXdRQYNUPNQRSNYaVSQc�

MK ��_ea[SNQRSNfÙQV\_QUVNPVUkNQRSNYXQSN\̀[NQ\WSNZUYYSYYXÙNUPN\eeNk\QSVX\eYgNS�aXZkS̀QgNQUUeYgN\̀[N
_ÙYQVa_QXÙNS�aXZkS̀QN\̀[Nk\_RX̀SVcNQRSVSÙNUm̀S[NicNQRSNfÙQV\_QUV�

Mv q__SZQN\YYXd̀kS̀QNUPNYai_ÙQV\_QYNZaVYa\̀QNQUNhS_QXÙN�ts�N\̀[
M� �X̀XYRNQRSNTUVWNicNmR\QSbSVNVS\YÙ\ieSNkSQRU[NQRSNlm̀SVNk\cN[SSkNS�ZS[XS̀QtN�ZÙNmVXQQS̀NVS�aSYQN

UPNQRSNfÙQV\_QUVgNQRSNlm̀SVNYR\eeNPaV̀XYRNQUNQRSNfÙQV\_QUVN\N[SQ\XeS[N\__UàQX̀dNUPNQRSN_UYQYNX̀_aVVS[N
icNQRSNlm̀SVNX̀NPX̀XYRX̀dNQRSNTUVWt

IJKLMvM�NTRS̀NQRSNlm̀SVNQSVkX̀\QSYNQRSNfÙQV\_QNPUVNÙSNUPNQRSNVS\YÙYNYQ\QS[NX̀NhS_QXÙNrst�trgNQRSNfÙQV\_QUVNYR\eeN
ÙQNiSNS̀QXQeS[NQUNVS_SXbSNPaVQRSVNZ\ckS̀QNàQXeNQRSNTUVWNXYNPX̀XYRS[t

IJKLMvMLNOPNQRSNàZ\X[Ni\e\̀_SNUPNQRSNfÙQV\_QNhakNS�_SS[YN_UYQYNUPNPX̀XYRX̀dNQRSNTUVWgNX̀_ea[X̀dN_UkZS̀Y\QXÙNPUVN
QRSNfÙYQVa_QXÙNp\̀\dSVnYN\̀[NqV_RXQS_QnYNYSVbX_SYN\̀[NS�ZS̀YSYNk\[SǸS_SYY\VcNQRSVSicgN\̀[NUQRSVN[\k\dSYN
X̀_aVVS[NicNQRSNlm̀SVN\̀[ǸUQNS�ZVSYYecNm\XbS[gNYa_RNS�_SYYNYR\eeNiSNZ\X[NQUNQRSNfÙQV\_QUVtNOPNYa_RN_UYQYN\̀[N
[\k\dSYNS�_SS[NQRSNàZ\X[Ni\e\̀_SgNQRSNfÙQV\_QUVNYR\eeNZ\cNQRSN[XPPSVS̀_SNQUNQRSNlm̀SVtN�RSN\kUàQNQUNiSNZ\X[NQUNQRSN
fÙQV\_QUVNUVNlm̀SVgN\YNQRSN_\YSNk\cNiSgNYR\eegNaZÙN\ZZeX_\QXÙgNiSN_SVQXPXS[NicNQRSNÒXQX\eNoS_XYXÙNp\WSVN\PQSVN
_ÙYaeQ\QXÙNmXQRNQRSNfÙYQVa_QXÙNp\̀\dSVgN\̀[NQRXYNUieXd\QXÙNPUVNZ\ckS̀QNYR\eeNYaVbXbSNQSVkX̀\QXÙNUPNQRSNfÙQV\_Qt

IJKLM�J����x|�{�|J��J~�xJ��|xyJ��yJ��|�x|{x|�x
IJKLM�MKN�RSNlm̀SVNk\cgNmXQRUaQN_\aYSgNUV[SVNQRSNfÙQV\_QUVNX̀NmVXQX̀dNQUNYaYZS̀[gN[Se\cNUVNX̀QSVVaZQNQRSNTUVWgNX̀N
mRUeSNUVNX̀NZ\VQNPUVNYa_RNZSVXU[NUPNQXkSN\YNQRSNlm̀SVNk\cN[SQSVkX̀St

IJKLM�MvN�RSNfÙQV\_QNhakN\̀[NQRSNfÙQV\_QN�XkSNYR\eeNiSN\[�aYQS[NPUVNX̀_VS\YSYNX̀NQRSN_UYQN\̀[NQXkSN_\aYS[NicN
YaYZS̀YXÙgN[Se\cgNUVNX̀QSVVaZQXÙNà[SVNhS_QXÙNrstutrtNq[�aYQkS̀QNUPNQRSNfÙQV\_QNhakNYR\eeNX̀_ea[SNZVUPXQtN�UN
\[�aYQkS̀QNYR\eeNiSNk\[SNQUNQRSNS�QS̀Q�

MK QR\QNZSVPUVk\̀_SNXYgNm\YgNUVNmUae[NR\bSNiSS̀gNYUNYaYZS̀[S[gN[Se\cS[gNUVNX̀QSVVaZQS[gNicN\̀UQRSVN_\aYSN
PUVNmRX_RNQRSNfÙQV\_QUVNXYNVSYZÙYXieS�NUV

Mv QR\QN\̀NS�aXQ\ieSN\[�aYQkS̀QNXYNk\[SNUVN[S̀XS[Nà[SVN\̀UQRSVNZVUbXYXÙNUPNQRXYNfÙQV\_Qt

IJKLMLJwxyz{|}~{�|J��J~�xJ��|xyJ��yJ��|�x|{x|�x
IJKLMLMKN�RSNlm̀SVNk\cgN\QN\̀cNQXkSgNQSVkX̀\QSNQRSNfÙQV\_QNPUVNQRSNlm̀SVnYN_ÙbS̀XS̀_SN\̀[NmXQRUaQN_\aYSt

IJKLMLMvN�ZÙNVS_SXZQNUPǸUQX_SNPVUkNQRSNlm̀SVNUPNYa_RNQSVkX̀\QXÙNPUVNQRSNlm̀SVnYN_ÙbS̀XS̀_SgNQRSNfÙQV\_QUVNYR\ee
MK _S\YSNUZSV\QXÙYN\YN[XVS_QS[NicNQRSNlm̀SVNX̀NQRSǸUQX_S�
Mv Q\WSN\_QXÙYǸS_SYY\VcgNUVNQR\QNQRSNlm̀SVNk\cN[XVS_QgNPUVNQRSNZVUQS_QXÙN\̀[NZVSYSVb\QXÙNUPNQRSNTUVW�N

\̀[
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HI JKLJMNOPQROSQRTOUVRJLNJUONQOWJOMJRPQRXJUOMRVQRONQONYJOJPPJLNVZJOU[NJOQPONJRXV\[NVQ\O]N[NJUOV\ONYJO\QNVLĴO
NJRXV\[NJO[__OJKV]NV\̀O]aWLQ\NR[LN]O[\UOMaRLY[]JOQRUJR]O[\UOJ\NJROV\NQO\QOPaRNYJRO]aWLQ\NR[LN]O[\UO
MaRLY[]JOQRUJR]b

cdefHfHIOg\OL[]JOQPO]aLYONJRXV\[NVQ\OPQRONYJOhi\JRj]OLQ\ZJ\VJ\LĴONYJOhi\JRO]Y[__OM[kONYJOlQ\NR[LNQROPQROSQRTO
MRQMJR_kOJKJLaNJUmOLQ]N]OV\LaRRJUOWkORJ[]Q\OQPONYJONJRXV\[NVQ\̂OV\L_aUV\̀OLQ]N]O[NNRVWaN[W_JONQONJRXV\[NVQ\OQPO
naWLQ\NR[LN]mO[\UONYJONJRXV\[NVQ\OPJĴOVPO[\k̂O]JNOPQRNYOV\ONYJOòRJJXJ\Nb

pqrstuvdewdddtupsxydpz{d{sy|}rvy
cdewHedt~����
cdewHeHed{���������HOoOl_[VXOV]O[OUJX[\UOQRO[]]JRNVQ\OWkOQ\JOQPONYJOM[RNVJ]O]JJTV\̀ Ô[]O[OX[NNJROQPORV̀YN̂OM[kXJ\NOQPO
XQ\Jk̂O[OLY[\̀JOV\ONYJOlQ\NR[LNO�VXĴOQROQNYJRORJ_VJPOiVNYORJ]MJLNONQONYJONJRX]OQPONYJOlQ\NR[LNbO�YJONJRXO�l_[VX�O[_]QO
V\L_aUJ]OQNYJROUV]MaNJ]O[\UOX[NNJR]OV\O�aJ]NVQ\OWJNiJJ\ONYJOhi\JRO[\UOlQ\NR[LNQRO[RV]V\̀OQaNOQPOQRORJ_[NV\̀ONQONYJO
lQ\NR[LNbO�YJORJ]MQ\]VWV_VNkONQO]aW]N[\NV[NJOl_[VX]O]Y[__ORJ]NOiVNYONYJOM[RNkOX[TV\̀ONYJOl_[VXbO�YV]OnJLNVQ\O��b�b�O
UQJ]O\QNORJ�aVRJONYJOhi\JRONQOPV_JO[Ol_[VXOV\OQRUJRONQOVXMQ]JO_V�aVU[NJUOU[X[̀J]OV\O[LLQRU[\LJOiVNYONYJOlQ\NR[LNO
�QLaXJ\N]b

cdewHeH�dr���du�����d��dt~����
�YJOhi\JRO[\UOlQ\NR[LNQRO]Y[__OLQXXJ\LJO[__Ol_[VX]O[\UOL[a]J]OQPO[LNVQ\O[̀[V\]NONYJOQNYJRO[\UO[RV]V\̀OQaNOQPOQRO
RJ_[NJUONQONYJOlQ\NR[LN̂OiYJNYJROV\OLQ\NR[LN̂ONQRN̂OWRJ[LYOQPOi[RR[\NkOQROQNYJRiV]ĴOV\O[LLQRU[\LJOiVNYONYJORJ�aVRJXJ\N]O
QPONYJOWV\UV\̀OUV]MaNJORJ]Q_aNVQ\OXJNYQUO]J_JLNJUOV\ONYJOòRJJXJ\NO[\UOiVNYV\ONYJOMJRVQUO]MJLVPVJUOWkO[MM_VL[W_JO_[îO
WaNOV\O[\kOL[]JO\QNOXQRJONY[\O��OkJ[R]O[PNJRONYJOU[NJOQPOnaW]N[\NV[_OlQXM_JNVQ\OQPONYJOSQRTbO�YJOhi\JRO[\UO
lQ\NR[LNQROi[VZJO[__Ol_[VX]O[\UOL[a]J]OQPO[LNVQ\O\QNOLQXXJ\LJUOV\O[LLQRU[\LJOiVNYONYV]OnJLNVQ\O��b�b�b

cdewHeHIdz�����d��dt~����
cdewHeHIHeOl_[VX]OWkOJVNYJRONYJOhi\JROQROlQ\NR[LNQR̂OiYJRJONYJOLQ\UVNVQ\ÒVZV\̀ORV]JONQONYJOl_[VXOV]OPVR]NOUV]LQZJRJUO
MRVQRONQOJKMVR[NVQ\OQPONYJOMJRVQUOPQROLQRRJLNVQ\OQPONYJOSQRTO]JNOPQRNYOV\OnJLNVQ\O��b�b�̂O]Y[__OWJOV\VNV[NJUOWkO\QNVLJONQONYJO
QNYJROM[RNkO[\UONQONYJOg\VNV[_O�JLV]VQ\O�[TJROiVNYO[OLQMkO]J\NONQONYJOlQ\]NRaLNVQ\O�[\[̀JRO[\UOoRLYVNJLN̂OVPONYJO
oRLYVNJLNOV]O\QNO]JRZV\̀O[]ONYJOg\VNV[_O�JLV]VQ\O�[TJRbOl_[VX]OWkOJVNYJROM[RNkOa\UJRONYV]OnJLNVQ\O��b�b�b�O]Y[__OWJO
V\VNV[NJUOiVNYV\O��OU[k]O[PNJROQLLaRRJ\LJOQPONYJOJZJ\NÒVZV\̀ORV]JONQO]aLYOl_[VXOQROiVNYV\O��OU[k]O[PNJRONYJOL_[VX[\NOPVR]NO
RJLQ̀\V�J]ONYJOLQ\UVNVQ\ÒVZV\̀ORV]JONQONYJOl_[VX̂OiYVLYJZJROV]O_[NJRb

cdewHeHIH�Ol_[VX]OWkOJVNYJRONYJOhi\JROQROlQ\NR[LNQR̂OiYJRJONYJOLQ\UVNVQ\ÒVZV\̀ORV]JONQONYJOl_[VXOV]OPVR]NOUV]LQZJRJUO
[PNJROJKMVR[NVQ\OQPONYJOMJRVQUOPQROLQRRJLNVQ\OQPONYJOSQRTO]JNOPQRNYOV\OnJLNVQ\O��b�b�̂O]Y[__OWJOV\VNV[NJUOWkO\QNVLJONQONYJO
QNYJROM[RNkbOg\O]aLYOJZJ\N̂O\QOUJLV]VQ\OWkONYJOg\VNV[_O�JLV]VQ\O�[TJROV]ORJ�aVRJUb

cdewHeHfdt���������dt�������d|����������
cdewHeHfHeO�J\UV\̀OPV\[_ORJ]Q_aNVQ\OQPO[Ol_[VX̂OJKLJMNO[]OQNYJRiV]JO[̀RJJUOV\OiRVNV\̀OQRO[]OMRQZVUJUOV\OnJLNVQ\O�b�O[\UO
oRNVL_JO��̂ONYJOlQ\NR[LNQRO]Y[__OMRQLJJUOUV_V̀J\N_kOiVNYOMJRPQRX[\LJOQPONYJOlQ\NR[LNO[\UONYJOhi\JRO]Y[__OLQ\NV\aJONQO
X[TJOM[kXJ\N]OV\O[LLQRU[\LJOiVNYONYJOlQ\NR[LNO�QLaXJ\N]b

cdewHeHfH�O�YJOlQ\NR[LNOnaXO[\UOlQ\NR[LNO�VXJO]Y[__OWJO[U�a]NJUOV\O[LLQRU[\LJOiVNYONYJOg\VNV[_O�JLV]VQ\O�[TJRj]O
UJLV]VQ\̂O]aW�JLNONQONYJORV̀YNOQPOJVNYJROM[RNkONQOMRQLJJUOV\O[LLQRU[\LJOiVNYONYV]OoRNVL_JO��bO�YJOoRLYVNJLNOiV__OV]]aJO
lJRNVPVL[NJ]OPQRO�[kXJ\NOV\O[LLQRU[\LJOiVNYONYJOUJLV]VQ\OQPONYJOg\VNV[_O�JLV]VQ\O�[TJRb

cdewHeHwdt~����d���dp��������~dt���HOgPONYJOlQ\NR[LNQROiV]YJ]ONQOX[TJO[Ol_[VXOPQRO[\OV\LRJ[]JOV\ONYJOlQ\NR[LNOnaX̂O
\QNVLJO[]OMRQZVUJUOV\OnJLNVQ\O��b�b�O]Y[__OWJÒVZJ\OWJPQRJOMRQLJJUV\̀ONQOJKJLaNJONYJOMQRNVQ\OQPONYJOSQRTONY[NOV]ONYJO
]aW�JLNOQPONYJOl_[VXbO�RVQRO\QNVLJOV]O\QNORJ�aVRJUOPQROl_[VX]ORJ_[NV\̀ONQO[\OJXJR̀J\LkOJ\U[\̀JRV\̀O_VPJOQROMRQMJRNkO
[RV]V\̀Oa\UJROnJLNVQ\O��b�b

cdewHeH�dt~����d���dp��������~dr���
cdewHeH�HeOgPONYJOlQ\NR[LNQROiV]YJ]ONQOX[TJO[Ol_[VXOPQRO[\OV\LRJ[]JOV\ONYJOlQ\NR[LNO�VXĴO\QNVLJO[]OMRQZVUJUOV\OnJLNVQ\O
��b�b�O]Y[__OWJÒVZJ\bO�YJOlQ\NR[LNQRj]Ol_[VXO]Y[__OV\L_aUJO[\OJ]NVX[NJOQPOLQ]NO[\UOQPOMRQW[W_JOJPPJLNOQPOUJ_[kOQ\O
MRQ̀RJ]]OQPONYJOSQRTbOg\ONYJOL[]JOQPO[OLQ\NV\aV\̀OUJ_[kOQ\_kOQ\JOl_[VXOV]O\JLJ]][Rkb
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IJKLMKMNMOPQRPSTUVWXVPYVSZ[VWP\]̂T_Z_]̂XPSWVPZ[VP̀SX_XPR]WPSPabS_cPR]WPSTT_Z_]̂SbPZ_cVdPXe\[PabS_cPX[SbbP̀VPT]\ecV̂ZVTP
f̀PTSZSPXèXZŜZ_SZ_̂gPZ[SZPYVSZ[VWP\]̂T_Z_]̂XPYVWVPS̀ ]̂WcSbPR]WPZ[VPhVW_]TP]RPZ_cVdP\]ebTP̂]ZP[SUVP̀VV̂PWVSX]̂S̀bfP
ŜZ_\_hSZVTPŜTP[STPŜPSTUVWXVPVRRV\ZP]̂PZ[VPX\[VTebVTP\]̂XZWe\Z_]̂i

IJKLMKMjJklmnopJqrJstlmuvJrqpJsqwvoxyowzmltJ{lul|ovMP}[VPa]̂ZWS\Z]WPŜTP~ŶVWPYS_UVPabS_cXPSgS_̂XZPVS\[P]Z[VWP
R]WP\]̂XV�eV̂Z_SbPTScSgVXPSW_X_̂gP]eZP]RP]WPWVbSZ_̂gPZ]PZ[_XPa]̂ZWS\ZiP}[_XPceZeSbPYS_UVWP_̂\beTVX

MK TScSgVXP_̂\eWWVTP̀fPZ[VP~ŶVWPR]WPWV̂ZSbPV�hV̂XVXdPR]WPb]XXVXP]RPeXVdP_̂\]cVdPhW]R_ZdPR_̂Ŝ\_̂gdP
èX_̂VXXPŜTPWVheZSZ_]̂dPŜTPR]WPb]XXP]RPcŜSgVcV̂ZP]WPVchb]fVVPhW]Te\Z_U_ZfP]WP]RPZ[VPXVWU_\VXP]RPXe\[P
hVWX]̂X�PŜT

MO TScSgVXP_̂\eWWVTP̀fPZ[VPa]̂ZWS\Z]WPR]WPhW_̂\_hSbP]RR_\VPV�hV̂XVXP_̂\beT_̂gPZ[VP\]chV̂XSZ_]̂P]RP
hVWX]̂ V̂bPXZSZ_]̂VTPZ[VWVdPR]WPb]XXVXP]RPR_̂Ŝ\_̂gdP̀eX_̂VXXPŜTPWVheZSZ_]̂dPŜTPR]WPb]XXP]RPhW]R_ZPV�\VhZP
ŜZ_\_hSZVTPhW]R_ZPSW_X_̂gPT_WV\ZbfPRW]cPZ[VP�]W�i

}[_XPceZeSbPYS_UVWP_XPShhb_\S̀bVdPY_Z[]eZPb_c_ZSZ_]̂dPZ]PSbbP\]̂XV�eV̂Z_SbPTScSgVXPTeVPZ]PV_Z[VWPhSWZf�XPZVWc_̂SZ_]̂P_̂P
S\\]WTŜ\VPY_Z[P�WZ_\bVP��iP�]Z[_̂gP\]̂ZS_̂VTP_̂PZ[_XP�V\Z_]̂P��i�i�PX[SbbP̀VPTVVcVTPZ]PhWV\beTVPSXXVXXcV̂ZP]RP
b_�e_TSZVTPTScSgVXdPY[V̂PShhb_\S̀bVdP_̂PS\\]WTŜ\VPY_Z[PZ[VPWV�e_WVcV̂ZXP]RPZ[VPa]̂ZWS\ZP�]\ecV̂ZXi

IJKLMOJ�wmzmltJ{o�mvmqw
IJKLMOMKPabS_cXdPV�\beT_̂gPZ[]XVPY[VWVPZ[VP\]̂T_Z_]̂Pg_U_̂gPW_XVPZ]PZ[VPabS_cP_XPR_WXZPT_X\]UVWVTPSRZVWPV�h_WSZ_]̂P]RPZ[VP
hVW_]TPR]WP\]WWV\Z_]̂P]RPZ[VP�]W�PXVZPR]WZ[P_̂P�V\Z_]̂P��i�i�P]WPSW_X_̂gPêTVWP�V\Z_]̂XP��i�dP��i�dPŜTP��i�dPX[SbbP̀VP
WVRVWWVTPZ]PZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPR]WP_̂_Z_SbPTV\_X_]̂iP}[VP�W\[_ZV\ZPY_bbPXVWUVPSXPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWdPêbVXXP
]Z[VWY_XVP_̂T_\SZVTP_̂PZ[VP�gWVVcV̂ZiP��\VhZPR]WPZ[]XVPabS_cXPV�\beTVTP̀fPZ[_XP�V\Z_]̂P��i�i�dPŜP_̂_Z_SbPTV\_X_]̂P
X[SbbP̀VPWV�e_WVTPSXPSP\]̂T_Z_]̂PhWV\VTV̂ZPZ]PcVT_SZ_]̂P]RPŜfPabS_ciPQRPŜP_̂_Z_SbPTV\_X_]̂P[SXP̂]ZP̀VV̂PWV̂TVWVTPY_Z[_̂P
��PTSfXPSRZVWPZ[VPabS_cP[SXP̀VV̂PWVRVWWVTPZ]PZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWdPZ[VPhSWZfPSXXVWZ_̂gPZ[VPabS_cPcSfPTVcŜTP
cVT_SZ_]̂PŜTP̀_̂T_̂gPT_XheZVPWVX]beZ_]̂PY_Z[]eZPSPTV\_X_]̂P[SU_̂gP̀VV̂PWV̂TVWVTiP�̂bVXXPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWP
ŜTPSbbPSRRV\ZVTPhSWZ_VXPSgWVVdPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPY_bbP̂]ZPTV\_TVPT_XheZVXP̀VZYVV̂PZ[VPa]̂ZWS\Z]WPŜTPhVWX]̂XP
]WPV̂Z_Z_VXP]Z[VWPZ[ŜPZ[VP~ŶVWi

IJKLMOMOP}[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPY_bbPWVU_VYPabS_cXPŜTPY_Z[_̂PZV̂PTSfXP]RPZ[VPWV\V_hZP]RPSPabS_cPZS�VP]̂VP]WPc]WVP
]RPZ[VPR]bb]Y_̂gPS\Z_]̂X�P���PWV�eVXZPSTT_Z_]̂SbPXehh]WZ_̂gPTSZSPRW]cPZ[VP\bS_cŜZP]WPSPWVXh]̂XVPY_Z[PXehh]WZ_̂gPTSZSP
RW]cPZ[VP]Z[VWPhSWZfdP���PWV�V\ZPZ[VPabS_cP_̂PY[]bVP]WP_̂PhSWZdP���PShhW]UVPZ[VPabS_cdP���PXeggVXZPSP\]chW]c_XVdP]WP���P
STU_XVPZ[VPhSWZ_VXPZ[SZPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWP_XPêS̀bVPZ]PWVX]bUVPZ[VPabS_cP_RPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPbS\�XP
XeRR_\_V̂ZP_̂R]WcSZ_]̂PZ]PVUSbeSZVPZ[VPcVW_ZXP]RPZ[VPabS_cP]WP_RPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWP\]̂\beTVXPZ[SZdP_̂PZ[VPQ̂_Z_SbP
�V\_X_]̂P�S�VW�XPX]bVPT_X\WVZ_]̂dP_ZPY]ebTP̀VP_̂ShhW]hW_SZVPR]WPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPZ]PWVX]bUVPZ[VPabS_ci

IJKLMOM�PQ̂PVUSbeSZ_̂gPabS_cXdPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPcSfdP̀eZPX[SbbP̂]ZP̀VP]̀b_gSZVTPZ]dP\]̂XebZPY_Z[P]WPXVV�P
_̂R]WcSZ_]̂PRW]cPV_Z[VWPhSWZfP]WPRW]cPhVWX]̂XPY_Z[PXhV\_SbP�̂]YbVTgVP]WPV�hVWZ_XVPY[]PcSfPSXX_XZPZ[VPQ̂_Z_SbP�V\_X_]̂P
�S�VWP_̂PWV̂TVW_̂gPSPTV\_X_]̂iP}[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPcSfPWV�eVXZPZ[VP~ŶVWPZ]PSeZ[]W_�VPWVZV̂Z_]̂P]RPXe\[P
hVWX]̂XPSZPZ[VP~ŶVW�XPV�hV̂XVi

IJKLMOM�PQRPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPWV�eVXZXPSPhSWZfPZ]PhW]U_TVPSPWVXh]̂XVPZ]PSPabS_cP]WPZ]PReŴ_X[PSTT_Z_]̂SbPXehh]WZ_̂gP
TSZSdPXe\[PhSWZfPX[SbbPWVXh]̂TdPY_Z[_̂PZV̂PTSfXPSRZVWPWV\V_hZP]RPZ[VPWV�eVXZdPŜTPX[SbbPV_Z[VWP���PhW]U_TVPSPWVXh]̂XVP]̂PZ[VP
WV�eVXZVTPXehh]WZ_̂gPTSZSdP���PSTU_XVPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPY[V̂PZ[VPWVXh]̂XVP]WPXehh]WZ_̂gPTSZSPY_bbP̀VPReŴ_X[VTdP
]WP���PSTU_XVPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPZ[SZP̂]PXehh]WZ_̂gPTSZSPY_bbP̀VPReŴ_X[VTiP�h]̂PWV\V_hZP]RPZ[VPWVXh]̂XVP]WP
Xehh]WZ_̂gPTSZSdP_RPŜfdPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPY_bbPV_Z[VWPWV�V\ZP]WPShhW]UVPZ[VPabS_cP_̂PY[]bVP]WP_̂PhSWZi

IJKLMOMLP}[VPQ̂_Z_SbP�V\_X_]̂P�S�VWPY_bbPWV̂TVWPŜP_̂_Z_SbPTV\_X_]̂PShhW]U_̂gP]WPWV�V\Z_̂gPZ[VPabS_cdP]WP_̂T_\SZ_̂gPZ[SZP
Z[VPQ̂_Z_SbP�V\_X_]̂P�S�VWP_XPêS̀bVPZ]PWVX]bUVPZ[VPabS_ciP}[_XP_̂_Z_SbPTV\_X_]̂PX[SbbP���P̀VP_̂PYW_Z_̂g�P���PXZSZVPZ[VP
WVSX]̂XPZ[VWVR]W�PŜTP���P̂]Z_RfPZ[VPhSWZ_VXdPZ[VPa]̂XZWe\Z_]̂P�ŜSgVWdPŜTPZ[VP�W\[_ZV\ZdP_RPZ[VP�W\[_ZV\ZP_XP̂]ZPXVWU_̂gP
SXPZ[VPQ̂_Z_SbP�V\_X_]̂P�S�VWdP]RPŜfP\[ŜgVP_̂PZ[VPa]̂ZWS\ZP�ecP]WPa]̂ZWS\ZP}_cVP]WP̀]Z[iP}[VP_̂_Z_SbPTV\_X_]̂PX[SbbP̀VP
R_̂SbPŜTP̀_̂T_̂gP]̂PZ[VPhSWZ_VXP̀eZPXè�V\ZPZ]PcVT_SZ_]̂PŜTdP_RPZ[VPhSWZ_VXPRS_bPZ]PWVX]bUVPZ[V_WPT_XheZVPZ[W]eg[P
cVT_SZ_]̂dPZ]P̀_̂T_̂gPT_XheZVPWVX]beZ_]̂i

IJKLMOMNP�_Z[VWPhSWZfPcSfPR_bVPR]WPcVT_SZ_]̂P]RPŜP_̂_Z_SbPTV\_X_]̂PSZPŜfPZ_cVdPXè�V\ZPZ]PZ[VPZVWcXP]RP�V\Z_]̂P��i�i�i�i

IJKLMOMNMKP�_Z[VWPhSWZfPcSfdPY_Z[_̂P��PTSfXPRW]cPZ[VPTSZVP]RPWV\V_hZP]RPŜP_̂_Z_SbPTV\_X_]̂dPTVcŜTP_̂PYW_Z_̂gPZ[SZPZ[VP
]Z[VWPhSWZfPR_bVPR]WPcVT_SZ_]̂iPQRPXe\[PSPTVcŜTP_XPcSTVPŜTPZ[VPhSWZfPWV\V_U_̂gPZ[VPTVcŜTPRS_bXPZ]PR_bVPR]WPcVT_SZ_]̂P
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IJKLJMNOPNQRSTNUVNWXYXJZKNKLXWXUV[NKLXMN\UKLNZRWKJXTNIRJ]XNKLXJWNWĴLKTNKUN_XQJRKXNUWNZ̀WT̀XN\JMQJM̂NQJTZ̀KXNWXTUàKJUMN
ZWUYXXQJM̂TNIJKLNWXTZXYKNKUNKLXNJMJKJRaNQXYJTJUMb

cdefghgiNjMNKLXNX]XMKNUVNRNkaRJ_NR̂RJMTKNKLXNkUMKWRYKUW[NKLXNlIMXWN_RS[N\̀KNJTNMUKNU\aĴRKXQNKU[NMUKJVSNKLXNT̀WXKS[NJVNRMS[N
UVNKLXNMRK̀WXNRMQNR_ÙMKNUVNKLXNkaRJ_bNjVNKLXNkaRJ_NWXaRKXTNKUNRNZUTTJ\JaJKSNUVNRNkUMKWRYKUWmTNQXVR̀aK[NKLXNlIMXWN_RS[N
\̀KNJTNMUKNU\aĴRKXQNKU[NMUKJVSNKLXNT̀WXKSNRMQNWXǹXTKNKLXNT̀WXKSmTNRTTJTKRMYXNJMNWXTUa]JM̂NKLXNYUMKWU]XWTSb

cdefghgoNjVNRNkaRJ_NWXaRKXTNKUNUWNJTNKLXNT̀\pXYKNUVNRN_XYLRMJYmTNaJXM[NKLXNZRWKSNRTTXWKJM̂NT̀YLNkaRJ_N_RSNZWUYXXQNJMN
RYYUWQRMYXNIJKLNRZZaJYR\aXNaRINKUNYU_ZaSNIJKLNKLXNaJXMNMUKJYXNUWNVJaJM̂NQXRQaJMXTb

cdefgqdrstuvwuxy
cdefgqgeNkaRJ_T[NQJTZ̀KXT[NUWNUKLXWN_RKKXWTNJMNYUMKWU]XWTSNRWJTJM̂NÙKNUVNUWNWXaRKXQNKUNKLXNkUMKWRYK[NXzYXZKNKLUTXNIRJ]XQN
RTNZWU]JQXQNVUWNJMN{XYKJUMTN|b}Pb~[N|b}Pb�[NRMQN}�b}b�[NTLRaaN\XNT̀\pXYKNKUN_XQJRKJUMNRTNRNYUMQJKJUMNZWXYXQXMKNKUN\JMQJM̂N
QJTZ̀KXNWXTUàKJUMb

cdefgqghN�LXNZRWKJXTNTLRaaNXMQXR]UWNKUNWXTUa]XNKLXJWNkaRJ_TN\SN_XQJRKJUMNILJYL[ǸMaXTTNKLXNZRWKJXTN_̀ K̀RaaSNR̂WXXN
UKLXWIJTX[NTLRaaN\XNRQ_JMJTKXWXQN\SNKLXN�_XWJYRMN�W\JKWRKJUMN�TTUYJRKJUMNJMNRYYUWQRMYXNIJKLNJKTNkUMTKẀYKJUMNjMQ̀TKWSN
�XQJRKJUMN�WUYXQ̀WXTNJMNXVVXYKNUMNKLXNQRKXNUVNKLXN�̂WXX_XMKbN�NWXǹXTKNVUWN_XQJRKJUMNTLRaaN\XN_RQXNJMNIWJKJM̂[N
QXaJ]XWXQNKUNKLXNUKLXWNZRWKSNKUNKLXNkUMKWRYK[NRMQNVJaXQNIJKLNKLXNZXWTUMNUWNXMKJKSNRQ_JMJTKXWJM̂NKLXN_XQJRKJUMbN�LXN
WXǹXTKN_RSN\XN_RQXNYUMỲWWXMKaSNIJKLNKLXNVJaJM̂NUVN\JMQJM̂NQJTZ̀KXNWXTUàKJUMNZWUYXXQJM̂TN\̀K[NJMNT̀YLNX]XMK[N
_XQJRKJUMNTLRaaNZWUYXXQNJMNRQ]RMYXNUVN\JMQJM̂NQJTZ̀KXNWXTUàKJUMNZWUYXXQJM̂T[NILJYLNTLRaaN\XNTKRSXQNZXMQJM̂N
_XQJRKJUMNVUWNRNZXWJUQNUVN�PNQRSTNVWU_NKLXNQRKXNUVNVJaJM̂[ǸMaXTTNTKRSXQNVUWNRNaUM̂XWNZXWJUQN\SNR̂WXX_XMKNUVNKLXNZRWKJXTN
UWNYÙWKNUWQXWbNjVNRMNRW\JKWRKJUMNJTNTKRSXQNZ̀WT̀RMKNKUNKLJTN{XYKJUMN}�bOb�[NKLXNZRWKJXTN_RSNMUMXKLXaXTTNZWUYXXQNKUNKLXN
TXaXYKJUMNUVNKLXNRW\JKWRKUW�T�NRMQNR̂WXXǸZUMNRNTYLXQ̀aXNVUWNaRKXWNZWUYXXQJM̂Tb

cdefgqgqN�JKLXWNZRWKSN_RS[NIJKLJMNOPNQRSTNVWU_NKLXNQRKXNKLRKN_XQJRKJUMNLRTN\XXMNYUMYàQXQNIJKLÙKNWXTUàKJUMNUVNKLXN
QJTZ̀KXNUWN�PNQRSTNRVKXWN_XQJRKJUMNLRTN\XXMNQX_RMQXQNIJKLÙKNWXTUàKJUMNUVNKLXNQJTZ̀KX[NQX_RMQNJMNIWJKJM̂NKLRKNKLXN
UKLXWNZRWKSNVJaXNVUWN\JMQJM̂NQJTZ̀KXNWXTUàKJUMbNjVNT̀YLNRNQX_RMQNJTN_RQXNRMQNKLXNZRWKSNWXYXJ]JM̂NKLXNQX_RMQNVRJaTNKUNVJaXN
VUWN\JMQJM̂NQJTZ̀KXNWXTUàKJUMNIJKLJMN�PNQRSTNRVKXWNWXYXJZKNKLXWXUV[NKLXMN\UKLNZRWKJXTNIRJ]XNKLXJWNWĴLKTNKUN\JMQJM̂N
QJTZ̀KXNWXTUàKJUMNZWUYXXQJM̂TNIJKLNWXTZXYKNKUNKLXNJMJKJRaNQXYJTJUMb

cdefgqg�N�LXNZRWKJXTNTLRaaNTLRWXNKLXN_XQJRKUWmTNVXXNRMQNRMSNVJaJM̂NVXXTNXǹRaaSbN�LXN_XQJRKJUMNTLRaaN\XNLXaQNJMNKLXNZaRYXN
ILXWXNKLXN�WUpXYKNJTNaUYRKXQ[ǸMaXTTNRMUKLXWNaUYRKJUMNJTN_̀ K̀RaaSNR̂WXXQǸZUMbN�̂WXX_XMKTNWXRYLXQNJMN_XQJRKJUMNTLRaaN
\XNXMVUWYXR\aXNRTNTXKKaX_XMKNR̂WXX_XMKTNJMNRMSNYÙWKNLR]JM̂Np̀WJTQJYKJUMNKLXWXUVb

cdefg�d���uw�vwuxy
cdefg�geNjVNKLXNZRWKJXTNLR]XNTXaXYKXQNRW\JKWRKJUMNRTNKLXN_XKLUQNVUWN\JMQJM̂NQJTZ̀KXNWXTUàKJUMNJMNKLXN�̂WXX_XMK[NRMSN
kaRJ_NT̀\pXYKNKU[N\̀KNMUKNWXTUa]XQN\S[N_XQJRKJUMNTLRaaN\XNT̀\pXYKNKUNRW\JKWRKJUMNILJYL[ǸMaXTTNKLXNZRWKJXTN_̀ K̀RaaSNR̂WXXN
UKLXWIJTX[NTLRaaN\XNRQ_JMJTKXWXQN\SNKLXN�_XWJYRMN�W\JKWRKJUMN�TTUYJRKJUMNJMNRYYUWQRMYXNIJKLNJKTNkUMTKẀYKJUMNjMQ̀TKWSN
�W\JKWRKJUMN�̀aXTNJMNXVVXYKNUMNKLXNQRKXNUVNKLXN�̂WXX_XMKbN�LXN�W\JKWRKJUMNTLRaaN\XNYUMQ̀YKXQNJMNKLXNZaRYXNILXWXNKLXN
�WUpXYKNJTNaUYRKXQ[ǸMaXTTNRMUKLXWNaUYRKJUMNJTN_̀ K̀RaaSNR̂WXXQǸZUMbN�NQX_RMQNVUWNRW\JKWRKJUMNTLRaaN\XN_RQXNJMNIWJKJM̂[N
QXaJ]XWXQNKUNKLXNUKLXWNZRWKSNKUNKLXNkUMKWRYK[NRMQNVJaXQNIJKLNKLXNZXWTUMNUWNXMKJKSNRQ_JMJTKXWJM̂NKLXNRW\JKWRKJUMbd�LXNZRWKSN
VJaJM̂NRNMUKJYXNUVNQX_RMQNVUWNRW\JKWRKJUMN_̀ TKNRTTXWKNJMNKLXNQX_RMQNRaaNkaRJ_TNKLXMN�MUIMNKUNKLRKNZRWKSNUMNILJYLN
RW\JKWRKJUMNJTNZXW_JKKXQNKUN\XNQX_RMQXQb

cdefg�gegeN�NQX_RMQNVUWNRW\JKWRKJUMNTLRaaN\XN_RQXNMUNXRWaJXWNKLRMNYUMỲWWXMKaSNIJKLNKLXNVJaJM̂NUVNRNWXǹXTKNVUWN
_XQJRKJUM[N\̀KNJMNMUNX]XMKNTLRaaNJKN\XN_RQXNRVKXWNKLXNQRKXNILXMNKLXNJMTKJK̀KJUMNUVNaX̂RaNUWNXǹJKR\aXNZWUYXXQJM̂TN\RTXQNUMN
KLXNkaRJ_NIÙaQN\XN\RWWXQN\SNKLXNRZZaJYR\aXNTKRK̀KXNUVNaJ_JKRKJUMTbN�UWNTKRK̀KXNUVNaJ_JKRKJUMTNZ̀WZUTXT[NWXYXJZKNUVNRN
IWJKKXMNQX_RMQNVUWNRW\JKWRKJUMN\SNKLXNZXWTUMNUWNXMKJKSNRQ_JMJTKXWJM̂NKLXNRW\JKWRKJUMNTLRaaNYUMTKJK̀KXNKLXNJMTKJK̀KJUMNUVN
aX̂RaNUWNXǹJKR\aXNZWUYXXQJM̂TN\RTXQNUMNKLXNkaRJ_b

cdefg�ghN�LXNRIRWQNWXMQXWXQN\SNKLXNRW\JKWRKUWNUWNRW\JKWRKUWTNTLRaaN\XNVJMRa[NRMQNp̀Q̂_XMKN_RSN\XNXMKXWXQǸZUMNJKNJMN
RYYUWQRMYXNIJKLNRZZaJYR\aXNaRINJMNRMSNYÙWKNLR]JM̂Np̀WJTQJYKJUMNKLXWXUVb

cdefg�gqN�LXNVUWX̂UJM̂NR̂WXX_XMKNKUNRW\JKWRKXNRMQNUKLXWNR̂WXX_XMKTNKUNRW\JKWRKXNIJKLNRMNRQQJKJUMRaNZXWTUMNUWNXMKJKSNQ̀aSN
YUMTXMKXQNKUN\SNZRWKJXTNKUNKLXN�̂WXX_XMK[NTLRaaN\XNTZXYJVJYRaaSNXMVUWYXR\aXǸMQXWNRZZaJYR\aXNaRINJMNRMSNYÙWKNLR]JM̂N
p̀WJTQJYKJUMNKLXWXUVb
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Statement of Special Inspections 

Project: Alterations & Additions to Fort Montgomery Elementary School

Location: 895 Route 9W, Fort Montgomery, New York 10922
Owner: Fort Montgomery Central School District

Design Professional in Responsible Charge: Elwyn & Palmer Consulting Engineers PLLC

This Statement of Special Inspections is submitted as a condition for permit issuance in accordance with the 
Special Inspection and Structural Testing requirements of the Building Code.  It includes a schedule of 
Special Inspection services applicable to this project as well as the name of the Special Inspection 
Coordinator and the identity of other approved agencies to be retained for conducting these inspections and 
tests.  This Statement of Special Inspections encompass the following disciplines:

  Structural   Mechanical/Electrical/Plumbing
  Architectural   Other:      

The Special Inspection Coordinator shall keep records of all inspections and shall furnish inspection reports to 
the Building Official and the Registered Design Professional in Responsible Charge.  Discovered 
discrepancies shall be brought to the immediate attention of the Contractor for correction.  If such 
discrepancies are not corrected, the discrepancies shall be brought to the attention of the Building Official and 
the Registered Design Professional in Responsible Charge.  The Special Inspection program does not relieve 
the Contractor of his or her responsibilities.

Interim reports shall be submitted to the Building Official and the Registered Design Professional in 
Responsible Charge.

A Final Report of Special Inspections documenting completion of all required Special Inspections, testing and 
correction of any discrepancies noted in the inspections shall be submitted prior to issuance of a Certificate of 
Use and Occupancy.

Job site safety and means and methods of construction are solely the responsibility of the Contractor.

Interim Report Frequency: At project completion or  per attached schedule.

Prepared by:

Joseph E. Caza, PE
(type or print name) 

10/23/23
Signature Date

Design Professional Seal

Owner’s Authorization: Building Official’s Acceptance:

Signature Date Signature Date



 

Schedule of Inspection and Testing Agencies
This Statement of Special Inspections / Quality Assurance Plan includes the following building systems:

   Soils and Foundations    Spray Fire Resistant Material
√    Cast-in-Place Concrete    Wood Construction
√    Precast Concrete    Exterior Insulation and Finish System
√    Masonry    Mechanical & Electrical Systems
√   Structural Steel    Architectural Systems
√  Cold-Formed Steel Framing    Special Cases

Special Inspection  Agencies Firm Address, Telephone, e-mail
1.   Special Inspection

Coordinator
TBD 213 E Seneca St

Ithaca, NY  14850
(607) 272-5060
DLE@ElwynPalmer.com

2.   Inspector TBD

3.   Inspector TBD

4.   Testing Agency TBD  

5.   Testing Agency TBD  

6.   Other           

Note:  The inspectors and testing agencies shall be engaged by the Owner or the Owner’s Agent, and not by 
the Contractor or Subcontractor whose work is to be inspected or tested. Any conflict of interest must be 
disclosed to the Building Official, prior to commencing work.



 

Quality Assurance Plan
Quality Assurance for Seismic Resistance

Seismic Design Category A
Quality Assurance Plan Required (Y/N) N

Description of seismic force resisting system and designated seismic systems:
Refer to Contract Drawings

Quality Assurance for Wind Requirements

Basic Wind Speed (3 second gust) Vult = 120  
moh mphmphWind Exposure Category B

Quality Assurance Plan Required (Y/N) N

Description of wind force resisting system and designated wind resisting components:
Refer to contract drawings.

Statement of Responsibility
Each contractor responsible for the construction or fabrication of a system or component designated above 
must submit a Statement of Responsibility. 
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Elwyn & Palmer Consulting Engineers 
950 Danby Rd, Suite 201-N
Ithaca, NY  14850

STATEMENT OF SPECIAL 
INSPECTIONS AND TESTS
As required by the Building Code of NYS (BCNYS)

BCNYS  §1704.3  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 Code Enforcement Officer with the 
Construction Permit Application as a condition for issuance of the Building Permit.

Project Title: Alterations & Additions to Fort Montgomery Elementary School

BCA Project #:2022-138 Client Project No:

Project Address: 895 Route 9W, Fort Montgomery, New York 10922

Building Information:

Name of Person Completing this Statement Phone Date
Joseph E. Caza III (607) 272-5060 10/23/23

Comments

INSPECTION AND TESTING (Continuous & 
Periodic is as Defined by the BCNYS)
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IDENTIFY SPEC
SECTION AND 
PROVIDE 
CLARIFYING NOTES 
IF NECESSARY
(the default spec 
sections listed may 
need to be 
modified)

A. STEEL CONSTRUCTION (AISC 360-16)

1. Minimum inspections prior to welding. X AISC 360
Table N5.4-1

1705.2.1
 √

See inspection 
specific AISC details

2. Minimum inspections during welding. X AISC 360
Table N5.4-2

1705.2.1
 √

See inspection 
specific AISC details

3. Minimum inspections after welding. X AISC 360
Table N5.4-3

1705.2.1  √ See inspection 
specific AISC details

4. Nondestructive Testing (NDT) of welded
joints

X AISC 360 N5.5
AWS D1.1

1705.2.1  √ See inspection
specific AISC details

5. CJP Groove Weld NDT:
a. For Risk Category II
b. For Risk Category III and IV

10%
100%

AISC 360 N5.5 1705.2.1  √ See inspection 
specific AISC details

6. Minimum inspections prior to high- 
strength bolting

X AISC 360
Table N5.6-1

1705.2.1  √ See inspection 
specific AISC details

7. Minimum inspections during high- 
strength bolting.

X AISC 360
Table N5.6-2

1705.2.1  √ See inspection 
specific AISC details

8. Minimum inspections after high-strength 
bolting. Document acceptance or 
rejection of bolted connections.

X AISC 360
Table N5.6-3

1705.2.1  √ See inspection 
specific AISC details

9. Inspect fabricated or erected steel frame 
as appropriate to verify compliance with 
the construction and approved shop 
drawings. Inspect braces, stiffeners, 
member locations, and joint details.

X AISC 360 N5.7 1705.2.1  √ See inspection 
specific AISC details

10.   Inspect during placement of anchor rods
and other embedment’s supporting

X AISC 360 N5.7 1705.2.1  √ See inspection 
specific AISC details



INSPECTION AND TESTING (Continuous & 
Periodic is as Defined by the BCNYS)
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SECTION AND 
PROVIDE 
CLARIFYING NOTES 
IF NECESSARY
(the default spec
sections listed may 
need to be 
modified)

structural steel for compliance with the 
construction and approved shop 
drawings.

√

11.   Inspect Composite Construction prior to 
concrete placement:
a. Placement and installation of steel 
deck
b. Placement and installation of steel 
headed stud anchors
c. Document acceptance or rejection 
of steel elements

X AISC 360 N6.1 1705.2.1  √ See inspection 
specific AISC details

B. COLD-FORMED STEEL DECK (SDI QA/QC-17)

1. Inspection or Execution Tasks Prior to
Deck Placement

X SDI QA/QC Table 1.1
A and B

1705.2.2  √
2. Inspection or Execution Tasks After Deck

Placement
X SDI QA/QC Table 1.2

A, B and C
1705.2.2  √

3. Inspection or Execution Tasks Prior to
Welding

X SDI QA/QC Table 1.3
A, B, C and D

1705.2.2  √
4. Inspection or Execution Tasks During

Welding
X SDI QA/QC Table 1.4

A, B, C and D
1705.2.2  √

5. Inspection or Execution Tasks After
Welding

X SDI QA/QC Table 1.5
A, B, C and D

1705.2.2  √
6. Inspection or Execution Tasks Prior

Mechanical Fastening
X SDI QA/QC Table 1.6

A, B and C
1705.2.2  √

7. Inspection or Execution Tasks During
Mechanical Fastening

X SDI QA/QC Table 1.7
A and B

1705.2.2  √
8. Inspection or Execution Tasks After

Mechanical Fastening
X SDI QA/QC Table 1.8

A, B, C, D and E
1705.2.2  √

C. OPEN-WEB STEEL JOISTS and JOIST GIRDERS (SJI 100-15 and 200-15)
1. Installation of open-web steel joists and 

joist girders.
SJI 100
SJI 200 composite

Table 1705.2.3  √
a. End connections – welding or 
bolted.

- X SJI CJ,SJI K,
SJI LH/DLH or SJI JG

Table 1705.2.3
2207.1

 √ 05 2100

b. Bridging – horizontal or diagonal
▪ Standard bridging
▪ Bridging differing from the SJI specs

- X SJI CJ,SJI K,
SJI LH/DLH or SJI JG

Table 1705.2.3
2207.1

 √ 05 2100

D. COLD-FORMED STEEL TRUSSES SPANNING 60 FEET or GREATER
1. Verify the temporary installation of

restraint / bracing is installed per 
approved truss submittal.

X Approved truss
submittal package

1705.2.4  

2. Verify the permanent individual truss 
member restraint / bracing is installed 
per approved truss submittal

X Approved truss 
submittal package

1705.2.4  

E. CONCRETE CONSTRUCTION
1. Inspect reinforcement, including

prestressing tendons, and verify 
placement.

- X ACI 318: Ch. 20, 25.2,
25.3, 26.6.1-26.6.3

Table 1705.3,
1908.4

 √   03 3000

2a.   Reinforcing bar welding:
Verify weldability of reinforcing 
bars other than ASTM A706

- X AWS D1.4;
ACI 318: 26.6.4

Table 1705.3,
1705.3.1

 

2b.  Reinforcing bar welding: X AWS D1.4; Table 1705.3,   



INSPECTION AND TESTING (Continuous & 
Periodic is as Defined by the BCNYS)
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CLARIFYING NOTES 
IF NECESSARY
(the default spec
sections listed may 
need to be 
modified)

Inspect single-pass fillet welds,
maximum 5/16″

ACI 318: 26.6.4 1705.3.1

2c.   Reinforcing bar welding: 
Inspect all other welds

X AWS D1.4;
ACI 318: 26.6.4

Table 1705.3,
1705.3.1

 

3. Inspect anchors cast in concrete - X ACI 318: 17.8.2 Table 1705.3  √   03 3000

4a.   Inspect anchors post-installed in 
hardened concrete members - Adhesive 
anchors installed in horizontally or 
upwardly inclined orientations to
resist sustained tension loads.

X ACI 318: 17.8.2.4 Table 1705.3
See NYS IBC
footnote b

 √   03 3000

4b.   Inspect anchors post-installed in 
hardened concrete members - 
Mechanical anchors and adhesive 
anchors not defined in 4a.

X ACI 318: 17.8.2 Table 1705.3
See NYS IBC
Footnote b

5. Verify use of required design mix. - X ACI 318: Ch. 19, 26.4.3,
26.4.4

Table 1705.3,
1904.1, 1904.2,
1908.2, 1908.3

    √ 03 3000

6. Prior to concrete placement, fabricate 
specimens for strength tests, perform 
slump and air content tests, and 
determine the temperature
of the concrete.

X - ASTM C172, 
ASTM C31;
ACI 318: 26.5, 26.12

Table 1705.3,
1908.10

 √

7. Inspect concrete and shotcrete placement 
for proper application techniques.

X - ACI 318: 26.5 Table 1705.3,
1908.6, 1908.7,
1908.8

8. Verify maintenance of specified curing 
temperature & techniques

- X ACI 318:
26.5.3-26.5.5

Table 1705.3,
1908.9

 √  03 3000

9a.    Inspect prestressed concrete for: 
Application of prestressing forces

X - ACI 318: 26.10 Table 1705.3

9b.  Inspect prestressed concrete for:
Grouting of bonded prestressing tendons.

X - ACI 318: 26.10 Table 1705.3

10. Inspect erection of precast concrete
members. (cast stone)

- X ACI 318: Ch. 26.9 Table 1705.3  √
11.   Verify in-situ concrete strength, prior to 

stressing of tendons in post-
tensioned concrete and
prior to removal of shores and forms
from beams & structural slabs.

- X ACI 318: 26.11.2 Table 1705.3

12.   Inspect formwork for shape, 
location, dimensions of the 
concrete member being formed.

- X ACI 318: 26.11.1.2(b) Table 1705.3  √ 03 3000
 

F. MASONRY CONSTRUCTION (TMS 402-13) (TMS 602-13)

Level A: (basic) (non-essential)
Risk Category I, II or III designed using Prescriptive or Empirical design methods.

Level B: √ (intermediate) (non-essential / essential)
Risk Category I, II or III designed using Engineered design methods, or Risk Category IV using Prescriptive design method .

Level C: (rigorous) (essential)
Risk Category IV designed using Engineered design methods.

Level A Quality Assurance of Masonry (TMS 402-13/ACI 530-13/ASCE 5-13 Table 3.1.1)



INSPECTION AND TESTING (Continuous & 
Periodic is as Defined by the BCNYS)
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SECTION AND 
PROVIDE 
CLARIFYING NOTES 
IF NECESSARY
(the default spec
sections listed may 
need to be 
modified)

A1.  Verify compliance with the approved 
submittal and project specifications

X TMS 402, TMS 602, 
Table 3.1.1

1705.4

Level B Quality Assurance of Masonry (TMS 402-13/ACI 530-13/ASCE 5-13 Table 3.1.2)
Minimum Tests:
a. Verification of slump flow and Visual 
Stability Index (VSI) as delivered to the project 
site in accordance with Art. 1.5 B.1.b.3 for
self-consolidating grout

X TMS 402
Table 3.1.2

1705.4  √   04 2000

b. Verification of f’ m and f’ acc in 
accordance w/ specification Art. 1.4B prior to 
construction except where exempted by TMS
402

X TMS 402
Table 3.1.2

1705.4  √   04 2000

B1.  Verify compliance with approved
submittals

X TMS 602
Art. 1.5

1705.4

B2.  As masonry construction begins, verify the following are in compliance:
a. Proportions of site-prepared mortar X TMS 602

Art. 2.1, 2.6 A
1705.4  √   04 2000   04 2000

b. Construction of mortar joints X TMS 602 Art. 3.3 B 1705.4  √   04 2000   04 2000   04 2000
c. Grade and size of prestressing tendons

and anchorages
X TMS 602

Art 2.4 B, 2.4 H
1705.4

d. Location of reinforcement, connectors, 
prestressing tendons and anchors

X TMS 602
Art. 3.4, 3.6 A

1705.4  √   04 2000   04 2000   04 2000

e. Prestressing technique X TMS 602 Art. 3.6 B 1705.4

f. Properties of thin-set mortar for ACC
masonry

X (b) X (c) TMS 602 Art.2.1 C 1705.4 See table footnotes

B3.  Prior to grouting, verify that the following are in compliance:
a. Grout space X TMS 602

Art. 3.2 D, 3.2 F
1705.4  √   04 2000   04 2000   04 2000

b. Grade, type and size of reinforcement 
and anchor bolts, and prestressing 
tendons and anchorages

X TMS 402 Sec 6.1
/ TMS 602
Art. 2.4, 3.4

1705.4

 √   04 2000   04 2000
   04 2000

c. Placement of reinforcement, connectors 
and prestressing tendons and 
anchorages

X TMS 402 Sec 6.1, 6.2.1,
6.2.6, 6.2.7  / TMS 602
Art. 3.2 E, 3.4, 3.6 A

1705.4

 √   04 2000   04 2000
   04 2000

d. Proportions of site prepared grout and
prestressing grout for bonded tendons

X TMS 602 Art 2.6 B, 2.4
G1.b

1705.4

e. Construction or mortar joints X TMS 602 Art. 3.3 B 1705.4  √   04 2000   04 2000   04 2000
B4.  During Construction verify:
a. Size and location of structural elements X TMS 602 Art. 3.3 F 1705.4  √   04 2000   04 2000   04 2000
b. Type, size, & location of anchors, 

including other details of anchorage of 
masonry to structural members, frames

X TMS 402 Sec 1.2.1e,
6.1.4.3, 6.2.1;
1.16.4.3, 1.17.1

1705.4

 √   04 2000   04 2000
   04 2000

c. Welding of reinforcement X TMS 402
Sec. 2.1.7.7.2,
3.3.3.4(c); 8.3.3.4(b)

1705.4

d. Preparation, construction, protection of 
masonry during cold weather 
(temperature below 40°F) or hot weather 
(temperature above 90° F)

X TMS 602
Art. 1.8 C, 1.8 D

1705.4  √   04 2000   04 2000

  04 2000   04 2000   04 2000

   04 2000

e. Application and measurement of 
prestressing force

X TMS 602
Art. 3.6 B

1705.4    04 2000   04 2000 
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f. Placement of grout and prestressing 
grout for bonded tendons is in 
compliance

X TMS 602 Art. 3.5, 3.6 C 1705.4

g. Placement of AAC masonry units and 
construction of thin-bed mortar joints

X(b) X (c) TMS 602 Art. 3.3 B.9,
3.3 F.1.b

1705.4 See table footnotes

h. Installation of post-installed anchors 
according to manufacturer’s printed 
installation instructions. Verify anchor 
dimensions, adhesive identification and 
exp. Date, hole dimensions, edge 
distances, embedment depth, tightening 
torque, base material temperature

X(d) X(e) See table footnotes

B5.  Observe preparation of grout specimens, 
mortar specimens, and/or prisms

X TMS 602 Art.
1.4B.2.a.3, 1.4 B.2.b.3,
1.4 B.2.c.3, 1.4B.3,
1.4 B.4

 √   04 2000

Footnotes:
(a)  Frequency refers to the frequency of special inspections, which may be continuous during the task listed or periodic during the listed task, as defined in the

table
(b) Required for the first 5000 sq. ft. of AAC masonry
(c) Required after the first 5000 sq. ft. of AAC masonry
(d) Required for the first 10% of each different type of anchor and/or installer
(e) Required for the remaining 90% of each different type of anchor and/or installer
Level C Quality Assurance of Masonry (TMS 402-13/ACI 530-13/ASCE 5-13 Table 3.1.3)
Minimum Tests:
a. Verification of f ‘ m and f ‘ aac in
accordance with Article 1.4 B prior to 
construction and for every 5,000 sq. ft. during 
construction

X TMS 402
Table 3.1.3

1705.4

b. Verification of proportions of materials in 
premixed or preblended mortar, prestressing 
grout and grout other than self-consolidating 
grout, as delivered to the site

X TMS 402
Table 3.1.3

1705.4

c. Verification of Slump flow and VSI as
delivered to the site in accordance with
Article 1.5B.1.b.3 for self-consolidating grout

X TMS 402
Table 3.1.3

1705.4

C1.   Verify compliance with the approved 
submittals

X TMS 602
Art. 1.5

1705.4

C2.   Verify that the following are in compliance:
a. Proportions of site-prepared mortar, 
grout and prestressing tendons and 
anchorages

X TMS 602
Art 2.1, 2.6 A, 2.6 B,
2.6 C, 2.4 G.1.b

1705.4

b.     Grade, type, and size of reinforcement 
and anchor bolts, prestressing tendons and 
anchorages

X TMS 402 Sect. 6.1 / 
TMS 602
Art. 2.4, 3.4

1705.4

c. Placement of masonry units and 
construction of mortar joints

X TMS 602 Art 3.3 B 1705.4

d. Placement of reinforcement, connectors, 
prestressing tendons and anchorages

X TMS 402 Sec. 6.1,
6.2.1, 6.2.6, 6.2.7 / 
TMS 602
Art 3.2 E, 3.4, 3.6 A

1705.4

e. Grout space prior to grouting X TMS 602
Art. 3.2 D, 3.2 F

1705.4
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f. Placement of grout and prestressing 
grout for bonded tendons

X TMS 602
Art. 3.5, 3.6 C

1705.4

g. Size and location of structural elements X TMS 602 Art. 3.3 F 1705.4
h. Types, size, and location of anchors 
including other details of anchorage of 
masonry to structural members, frames or 
other construction

X TMS 402
Sec. 1.2.1(e), 6.1.4.3,
6.2.1

1705.4

i. Welding of reinforcement X TMS 402
Sec. 8.1.6.7.2, 9.3.3.4 
(c), 11.3.3.4(b)

1705.4

j. Preparation, construction and protection 
of masonry during cold weather (temperature 
below 40 F or hot weather (temperature 
above 90°F)

X TMS 602
Art. 1.8 C, 1.8 D

1705.4

k. Application and measurement of
prestressing force

X TMS 602 Art. 3.6 B 1705.4

l. Placement of AAC masonry units and 
construction of thin-bed mortar joints

X TMS 602 Art. 3.3 B.9,
3.3 F.1.b

1705.4

m.    Properties of thin-bed mortar for AAC
masonry

X TMS 602 Art. 2.1 C.1 1705.4

n. Installation of post-installed anchors 
according to manufacturer’s printed 
installation instructions. Verify anchor 
dimensions, adhesive identification and exp. 
Date, hole dimensions, edge distances, 
embedment depth, tightening torque, base 
material temperature

X(b) X(c)

C3.  Observe preparation of grout specimens. 
Mortar specimens and/or prisms

X TMS 602 Art.
1.4B.2.a.3, 1.4 B.2.b.3,
1.4 B.2.c.3, 1.4 B.3,
1.4 B4

1705.4

D. Vertical Masonry Foundation Elements X 1705.4.2, 1705.4
Footnotes:
(a) Frequency refers to the frequency of special inspections, which may be continuous during the task listed or periodic during the listed task, as defined in the
table
(b) Required for the first 10% of each different type of anchor and/or installer
(c) Required for the remaining 90% of each different type of anchor and/or installer

G. WOOD CONSTRUCTION
1. Inspect high-load diaphragms for 

grade/thickness of sheathing, nominal 
size of members, fastener size, number 
and spacing

X Construction
Documents

1705.5.1
2306.2

06 1000 & 06 1753

2. Metal-plate-connected wood trusses 
spanning 60 feet or greater: temporary 
installation restraint / bracing and 
permanent individual truss member 
restraint / bracing

X Applicable truss 
submittal package

1705.5.2

H. SOILS
1. Verify materials below shallow 

foundations are adequate to 
achieve the design bearing capacity

- X Geotech Report, 
Contract Documents

Table 1705.6 √ 31 2323
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2. Verify excavations are extended to 
proper depth and have reached proper 
material

- X Geotech Report, 
Contract Documents

Table 1705.6 31 2323

3. Perform classification and testing of 
compacted fill materials

- X Geotech Report, 
Contract Documents

Table 1705.6 31 2323

4. Verify use of proper materials, densities 
and lift thicknesses during placement and 
compaction of compacted fill

X - Geotech Report, 
Contract Documents

Table 1705.6 31 2323

5. Prior to placement of compacted fill, 
inspect subgrade and verify that site has 
been prepared properly

- X Geotech Report, 
Contract Documents

Table 1705.6 31 2323

6. During fill placement inspector shall
verify that proper materials and 
procedures are used per geo-report

X Geotech Report,
Contract Documents

1705.6 31 2323

I. DRIVEN DEEP FOUNDATIONS
1. Verify element materials, sizes and

lengths comply w/ the requirements
X - Geotech Report,

Contract Documents
Table 1705.7

2. Determine capacities of test elements 
and conduct additional load tests, as 
require.

X - Geotech Report, 
Contract Documents

Table 1705.7 31 2323

3. Inspect driving operations and maintain
complete and accurate records for each 
element

X - Geotech Report,
Contract Documents

Table 1705.7 31 2323

4. Verify placement locations and 
plumbness, confirm type and size of 
hammer, record number of blows per 
foot of penetration, determine required 
penetrations to achieve design capacity, 
record tip and butt elevations and 
document any damage to foundation 
element

X - Geotech Report, 
Contract Documents

Table 1705.7

5. For steel elements, perform additional 
inspections in accordance with Code 
Section 1705.2

- - Geotech Report, 
Contract Documents

Table 1705.7
1705.2

6. For concrete elements and concrete- 
filled elements, perform tests and 
additional special inspections in 
accordance w/ Code Section 1705.3

- - Geotech Report, 
Contract Documents

Table 1705.7
1705.3

7. For specialty elements, perform 
additional inspections as determined by 
the RDP in responsible charge

- - Geotech Report, 
Contract Documents

Table 1705.7

J. CAST-IN-PLACE DEEP FOUNDATIONS
1. Inspect drilling operations and maintain 

complete and accurate records for each 
element.

X - Geotech Report, 
Contract Documents

Table 1705.8

2. Verify placement locations and 
plumbness, confirm element diameters, 
bell diameters (if applicable), lengths, 
embedment into bedrock (if applicable) 
and adequate end-bearing strata 
capacity. Record concrete or grout 
volumes.

X - Geotech Report, 
Contract Documents

Table 1705.8
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3. For concrete elements, perform  tests 
and additional special inspections in 
accordance with Code Section 1705.3. 
See Special Inspections Concrete 
Construction.

- - Geotech Report, 
Contract Documents

Table 1705.8,
1705.3

K. HELICAL PILE FOUNDATIONS
1. Record installation equipment used, pile 

dimensions, tip elevations, final depth, 
final installation torque and other 
installation data as required by the RDP.

X Geotech Report, 
Contract Documents

1705.9   31 6615

L. FABRICATED ITEMS
1. The RDP shall identify any structural, 

load-bearing or lateral load-resisting 
members or assemblies that are
specified to be fabricated off site i.e. in a 
fabricator’s shop. Special inspections 
shall be required for these items unless: 
a. The fabricator maintains approved

detailed fabrication and quality 
control procedures that provide 
conformance to the approved 
construction documents & IBC 2018

1704.2.5
1704.2.5.1
1705.10

 √ Structural Steel 

Steel Joists, Girders 

Precast Concrete

Prestressed
Concrete

Wood Construction 
(trusses, walls, 
floors, roof 
assemblies)

b. The fabricator is registered and 
approved

1704.2.5.1 Cold-formed steel 
trusses

M. WIND-FORCE-RESISTANT ITEMS
1. Structural Wood X X 1705.11.1
2. Cold Formed Steel Lightweight

Construction
X 1705.11.2

3. Components: Roof covering, roof deck, 
and roof framing connections

X 1705.11.3 (1)

4. Components: Exterior wall covering and 
wall connections to roof and floor 
diaphragms and framing

X 1705.11.3 (2)

N. TESTING FOR SEISMIC RESISTANCE (ASCE 341-16 and ASCE 7-16)
1. Structural Steel AISC 341 1705.12.1.1

1705.13.1.1
05 1200
05 1213

2. Structural Steel Elements AISC 341 1705.12.1.2
1705.13.1.2

05 1200, 05 1213

3. Structural Wood gluing and fastening X 1705.12.2 06 1000, 06 1753
06 1800, 06 1733

4. Cold Formed Steel Lightweight
Construction welding and fastening

X 1705.12.3 05 4000
05 4400

5. Designated Seismic Systems ASCE 7: 13.2.2 1705.12.4
6. Architectural Components: (seismic)

a. Exterior cladding, interior or 
exterior nonbearing walls and int. and 
ext. veneer 30 ft. or less above grade or 
walking surface

X 1705.12.5

b. Exterior cladding or int. or ext. 
veneer weighing 5 psf or less

X 1705.12.5
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c. Interior nonbearing walls weighing
15 psf or less

X 1705.12.5

d. Access floors X 1705.12.5.1 09 6900
7. Plumbing, Mechanical and Electrical Components: (seismic)

a. Electric equipment anchorage for
emergency and standby power systems

X 1705.12.6 (1)

b. Other electric equipment anchorage X 1705.12.6 (2)

c. Installation and anchorage of piping
systems/mechanical units designed to 
carry hazardous materials

X 1705.12.6 (3)

d. Installation and anchorage of
ductwork designed to carry hazardous 
material

X 1705.12.6 (4) 23 3100

e. Installation and anchorage of 
vibration isolation systems

X 1705.12.6 (5)

f. Installation of mechanical and
electrical equipment, including ductwork, 
piping systems and structural supports 
where automatic fire sprinkler systems 
are installed.

X ASCE/SEI 7: 13.2.3 1705.12.6 (6)

8. Storage Racks (seismic) X 1705.12.7 10 5629, 10 5613
9. Seismic Isolation Systems X 1705.12.8
10.   Cold Formed Steel Special Bolted

Moment Frames (seismic)
X 1705.12.9

O. TESTING FOR SEISMIC RESISTANCE (ASCE 341-16 and ASCE 7-16)
1. Structural Steel ASCE 341 1705.13.1
2. Nonstructural Components ASCE 7: 13.2.1 1705.13.2
3. Designated Seismic Systems ASCE 7: 13.2.2 1705.13.3
4. Seismic Isolation Systems ASCE 7: 17.8 1705.13.4

P. SPRAYED FIRE-RESISTANT MATERIALS (ASTM E605 - 1993(2015) and E736 - 2000(2015)
1. Physical and visual tests 1705.14.1 07 8100
2. Structural Member Surface Conditions 1705.14.2 07 8100
3. Application 1705.14.3 07 8100
4. Verify thickness of application ASTM E 605 1705.14.4 07 8100
5. Verify density of material ASTM E 605 1705.14.5 07 8100
6. Verify cohesive/adhesive bond strength

of materials
ASTM E 736 1705.14.6 07 8100

7. Condition of finished application 1705.14.1 (5) 07 8100

Q. MASTIC and INTUMESCENT FIRE-RESISTANT COATINGS (AWCI 12-B 2014)
1. Verify surface preparation, application, 

and thickness in accordance with 
manufacturer’s written instructions 
when applied to structural elements and 
decks

X AWCI 12-B 1705.15 07 8123

R. EXTERIOR INSULATION AND FINISH SYSTEMS (EIFS) (ASTM E2570 -2007 (2014)
1. Water-resistive barrier coatings must be 

inspected when installed over a 
sheathing substrate

X ASTM E2570 1705.16.1 07 2400

S. FIRE-RESISTANT PENETRATION and JOINTS
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1. For high-rise buildings or
Risk Category III or IV buildings inspect
through-penetrations and membrane 
penetration firestops

X ASTM E2174,
ASTM E814 or UL 1479

1705.17,
1705.17.1,
714.5.1.2,
714.4.2,
714.4.1.2

07 8400

2. For high-rise buildings or
Risk Category III or IV buildings inspect
fire-resistant joint systems and perimeter 
fire barrier systems

X ASTM: E119, E2393, 
E2307, E1966 or UL
2079

1705.17
1705.17.2
715.3
715.4

07 8400

T.   SMOKE CONTROL SYSTEM
1. Tested during erection of ductwork and 

prior to concealment for leakage testing 
and recording of device location

X 1705.18.1 (1)

2. Tested prior to occupancy and after 
sufficient completion of pressure 
difference testing, flow measurements 
and detection and control verification

X 1705.18.1 (2)

U.  ADDITIONAL SPECIAL INSPECTIONS AND TESTS
1. Design Strength of Materials 1706
2. Alternative Test Procedures 1707
3. In-Situ Load Tests 1708
4. Preconstruction Load Tests 1709
5. Structural Observations 1704.6, 1704.6.1

1704.6.2

V.  ALTERNATE MATERIALS AND SYSTEMS / SPECIAL CASES
1. Construction materials and systems that

are alternatives to materials and systems 
prescribed by the IBC

1705.1.1

2. Unusual design applications of materials 
described by the IBC

1705.1.1

3. Materials and systems required to be
installed in accordance with additional 
manufacturer's instructions that 
prescribe requirements not contained in 
code or in standards referenced by the 
IBC

1705.1.1
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c
zeanc{e|ehic}mtnft~_h��mfat̀lfà
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SECTION 00 1001
PLAN DEPOSIT POLICY

PART 1  GENERAL

1.01 PLAN DEPOSIT REFUND POLICY

A. Plan deposit refunds shall be made in accordance with the following policy which is guided by
General Municipal Law, Article 5-A, Public Contracts:
1. If a bona fide bid is duly submitted for a Contract in accordance with the requirements

contained in the Plans and Specifications and said copy(s) of the Plans and Specifications
is/are returned in good condition within thirty (30) business days following the award of
the Contract or rejection of bids, the amount of the deposit return shall be as follows:
a. For the first set of Plan and Specifications returned in accordance with Paragraph

1.01.A.1 above, a full reimbursement of said deposit, less postage and handling,
 shall apply;

b. For any and all additional sets of Plans and Specifications returned in accordance
with Paragraph 1.01.A.1 above, a reimbursement of the deposit, less the actual cost
of reproduction of the Plans and Specifications and less the cost of postage and
handling, shall apply.

2. If a bona fide bid is not duly submitted for a Contract in accordance with the
requirements contained in the Plans and Specifications and said copy(s) of the Plans and
Specifications is/are returned in good condition prior to the bid opening date, the
amount of the deposit return shall be as follows:
a. For the first set of Plans and Specifications returned in accordance with Paragraph

1.01.A.2 above, a full reimbursement of said deposit, less postage and handling,
shall apply;

b. For any and all additional sets of Plans and Specifications returned in accordance
with Paragraph 1.01.A.2 above, a reimbursement of the deposit, less the actual cost
of reproduction of the Plans and Specification and less the cost of postage and
handling, shall apply.

3. If a bona fide bid is not duly submitted for a Contract in accordance with the
requirements contained in the Plans and Specifications and said copy(s) of the Plans and
Specifications is/are NOT returned prior to the bid opening date, none of the plan
deposit will be returned.

B. Bidders wishing documents mailed to them shall include, in addition to the document deposit, a
non-refundable check of $15.00 per set for handling and postage. Checks shall be made
payable to Bernier, Carr & Associates.

C. It is important to note that THE CONTRACT DOCUMENTS (PLANS AND SPECIFICATIONS)
REMAIN THE PROPERTY OF THE  ARCHITECT'S OFFICE AND MUST BE RETURNED
WITHIN THIRTY (30 BUSINESS DAYS FOLLOWING THE AWARD OF THE CONTRACT OR
REJECTION OF BIDS.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION
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SECTION 00 2113
INFORMATION FOR BIDDERS

PART 1 GENERAL

1.01 SUBMISSION OF BIDS

A. The Owner reserves the right to consider informal any bid not prepared and submitted in
accordance with the provisions of this Information for Bidders and the General Conditions and
to waive any informalities in or to reject any or all bids either before or after opening.  No bidder
may withdraw a bid within forty-five (45) business days after the actual date of the opening
thereof.

1.02 PREPARATION OF PROPOSAL

A. Bidders shall prepare their bids on the "Form of Proposal" sheets furnished by the
Architect  and available at the Architect's Office.   All blank spaces pertinent to the Contract
category proposal must be filled in, in both words and figures, with the unit price for the item or
the lump sum for which the proposal is made.

B. All bids together with bid security must be submitted in sealed envelopes bearing on the
outside of the envelope the name of the bidder, his address, the name of the project and the
branch of work covered by the bid.  If forwarded by mail or other form of courier, the sealed
envelope containing the proposal, marked as above, must be enclosed in another envelope
addressed to the Owner.  Each bidder shall assume the risk of any delay in the mail or in
handling of mail by employees of the Owner or others.

C. IMPORTANT: In the event that a prospective bidder, after securing drawings and
specifications, decides not to present a proposal for the work, it is requested that the
Architect  be so notified at earliest possible moment prior to the date of receipt of bids.  All
drawings and specifications shall be returned to the Architect's  Office and if returned in good
condition within 30 days following the award of the Contract covered by such Plans and
Specifications, a partial reimbursement in an amount equal to the full amount of such deposit
less the actual cost of reproduction of the Plans and Specifications, and less postage and
handling, shall be made.

1.03 BID PROPOSALS AND BIDDERS

A. The Owner reserves the right to reject any or all bid proposals and to waive any informalities or
defects in such proposals whether before or after the time of opening of bids.

B. Bidders may not withdraw proposals within forty-five (45) days following date of opening of bids.

C. All costs in connection with preparation and submission of bid proposals shall be borne by the
bidders.

D. Bidders shall submit promptly upon request of the Owner or Architect documentary evidence as
to financial, technical, and practical ability to carry out the work.

1.04 QUALIFICATIONS OF BIDDERS

A. The Owner may make such investigation as he deems necessary to determine the ability of the
bidder to perform the work.  The bidder shall furnish to the Owner all information and data for
this purpose as the Owner may request including but not limited to current financial statements
and a list of completed projects (within the last three years) with names and addresses of
Owners.

B. The Owner reserves the right to reject any bid if the evidence submitted by or investigation of
such bidder fails to satisfy the Owner that such bidder is properly qualified to carry out the
obligations of the contract and to complete the work contemplated therein.

C. Conditional bids will not be accepted.
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1.05 BID SECURITY

A. Each bid must be accompanied by certified check of the bidder or by a bid bond prepared on a
standard approved form, duly executed by the bidder as principal, and having as surety thereon
a surety company authorized to do business within the State of New York.

B. Bid security shall be in an amount not less than 5% of the base bid or not less than 5% of the
sum of base bids where such base bids may be considered cumulative.  Such checks will be
returned to all except the three lowest formal bidders, within three working days after the formal
opening of bids & the remaining cash or checks will be returned to the three lowest bidders
within 48 hours after the Owner and the accepted bidder have executed a contract.  If no
contract has been so executed within 45 days after the opening of bids, bid security will be
returned upon demand of the bidder at any time thereafter so long as he has not been notified
of the acceptance of his bid.

1.06 LIQUIDATED DAMAGES FOR FAILURE TO ENTER INTO CONTRACT

A. The successful low bidder, upon his failure or refusal to execute and deliver the contract and
required bonds and insurance within 15 days after he has received notice of the acceptance of
his bid, shall forfeit to the Owner, as liquidated damages for such failure or refusal, the security
deposited with his bid, as specified in Paragraph 1.05.

1.07 CONDITIONS OF WORK

A. Each bidder must inform himself fully of the conditions relating to the construction and labor
under which the work is now being or will be performed. Failure to do so will not relieve a
successful bidder of his obligations to furnish all material and labor necessary to carry out the
provisions of the contract documents and to complete the contemplated work for the
consideration set forth in his bid.

B. Insofar as possible, the Contractor in the carrying out of his work must employ such methods or
means as will not cause any interruption of or interference with the work of any other
Contractor.

1.08 ADDENDA AND INTERPRETATIONS

A. No interpretations of the plans, specifications or other contract documents will be made to any
bidder orally.  All requests for such interpretations shall submitted in writing to BCA Architects &
Engineers (on the attached RFI Form). To be given consideration a request for interpretation
the RFI form must be received at least six (6) days prior to the date fixed for the opening of
bids. Any and all interpretations and any supplemental instructions will be issued in the form of
written addenda. If issued, the addenda will be sent by UPS or via facsimile, to respective
addresses furnished for such purposes, not later than two (2) days prior to the day fixed for
opening Bids.  Failure of any Bidder to receive any such addenda shall not relieve said Bidder
from any obligation under his Bid as submitted.  All addenda so issued shall become part of the
Contract Documents.

B. Prospective Bidders are cautioned concerning the use of a Post Office Box address as
facsimile addenda cannot be sent to Post Office Boxes.

1.09 SECURITY FOR FAITHFUL PERFORMANCE

A. Simultaneously with his delivery of the executed contract, the successful bidder must deliver to
the Owner three (3) originals of an executed bond in the amount of 100% of the accepted bid
as security for the faithful performance of the contract and for the payment of all persons
performing labor or furnishing materials in connection therewith, prepared in the standard form
of Performance Bond, Labor and Materials Payment Bond, AIA Form A312-2010 and having as
surety thereon such surety company or companies as are acceptable to and approved by the
Owner, and as are authorized to transact business in New York State.  Each Bidder must
obtain and submit with his Bid the Statement of Surety's Intent attached to the Bid form,
completed and signed by a duly authorized surety company licensed to do business in New
York State.  This requirement will not apply in the case of contracts for supplies only and
involving no labor on the site.
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B. All Certificates of Insurance and Surety Bonds shall be delivered to the Architect  following
award and at least one (1) week before the initial Pre-Construction Meeting in order to provide
a timely and proper review of these documents prior to execution of the Contracts.

1.10 POWER OF ATTORNEY

A. Attorneys in fact who sign bid bonds or contracts bonds must file with each bond a certified
copy of their power of attorney to sign said bonds.

1.11 STATE LAWS AND REGULATIONS

A. The Contractor and each and every sub-contractor performing the work at the site of the project
to which this contract relates shall comply with the applicable provisions of the "Labor Law," as
amended, of the State of New York, and all other applicable laws and regulations governing
such activities.

B. Dust Hazards:
1. If, in the construction of the work covered by the Contract, a harmful dust hazard is

created for which appliances or methods for the elimination of the dust have been
approved by the Board of Standards and Appeals, such appliances or methods shall be
installed and maintained and effectively operated by the Contractor at his expense.

2. The Contract shall be void and of no effect unless the Contractor complies with the
provisions of this subdivision of the Contract and Labor Law Section 222-a.

C. Non-Collusion Certification:  Each bidder shall complete the Non-Collusive Bidding Certification
attached to the Bid form.

D. Worker's Compensation:  This Contract shall be void and of no effect unless the person or
corporation making or performing such contract shall secure compensation for the benefit of,
and keep insured during the life of such contract, such employees, in compliance with the
provision of the Worker's Compensation Law and General Municipal Law Section 108.
1. Effective September 9, 2007, all out-of-state employers (contractors and sub-contractors)

working in New York State will be required to carry full, statutory New York State Workers’
Compensation Insurance Policy.  New York must be listed in Item 3A on the Information
Page of the employer’s workers’ compensation policy in order to meet this requirement.

E. Lien Law:
1. The attention of the Contractor is invited to the provisions of the Lien Law of the State of

New York, wherein funds received by a contractor for a public improvement are declared
to constitute trust funds in the hands of such contractor to be applied first to the payment
of certain claims.

F. The November 9, 1997 guidelines set forth by the New York State Department of Labor
regarding Certified Payrolls are as follows:
1. “Every contractor and sub-contractor shall submit to the department of jurisdiction within

thirty days after issuance of its first payroll, and every thirty days thereafter, a transcript of
the original payroll record, as provided by this article, subscribed and affirmed as true
under penalties of perjury.  The DEPARTMENT OF JURISDICTION shall be required to
receive and maintain such payroll records.  The original payrolls or transcripts shall be
preserved for three years from the completion of the work on the awarded project.”
 Excerpted from “The Fair Contractor”

2. Payroll shall be sent direct to the Owner.  Bernier, Carr & Associates cannot accept the
certified payrolls nor do we require copies of the transmittal to the Owner.

G. This provision is an addition to the existing prevailing wage rate law, Labor Law 220, Section
220-h.  It requires that on all public work projects of at least $250,000.00, all laborers, workers
and mechanics working on the site, be certified as having successfully completed the OSHA
10-hour construction safety and health course.  It further requires that the advertised bids and
contracts for every public work contract of at least $250,000.00, contain a provision of this
requirement.
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1.12 FEDERAL REGULATIONS

A. Each Contractor and every sub-contractor performing work (including but not limited to repair,
renovation, reconstruction, and painting) that will disturb lead-based paint existing within the
project  that house children under the age of six (6) shall comply with US EPA 40 CFR 745.80
Subpart E (also known a Lead Renovation, Repair and Painting Rule) effective April 22, 2010.
 The contractor (firm) and the individuals completing the work shall be certified in accordance
with the US EPA requirements and shall provide copies of such certification to the Owner prior
to the commencement of all work.

1.13 OBLIGATION OF BIDDER

A. At the time of the opening of bids each bidder will be presumed to have inspected the site and
to have read and to be thoroughly familiar with the drawings and contract documents including
all Addenda.  The failure or omission of any bidder to receive or examine any form, instrument,
or document shall in no way relieve any bidder from any obligation in respect to his bid.

1.14 EXEMPTION FROM SALES AND COMPENSATING USE TAXES

A. The Owner is exempt from payment of sales and compensation taxes of the State of New York
and of cities, counties and other sub-divisions of the State, of materials sold to it pursuant to the
provisions of this contract.  These taxes are not to be included in bids.

B. Contractor's purchases of tangible personal property which do not become an integral
component part of the exempt organization's real property and are consumed by the Contractor
as well as purchases of taxable services, are subject to tax.

1.15 TIME OF COMPLETION

A. Bidders are advised that time of completion is of the essence and shall be taken into account,
by the Bidders, in the preparation of the proposals.

B. See Specification Section 00 3113 Milestone Construction Schedule for completion date.

C. Refer to Paragraph 8.3 and 8.4 of the General Conditions of Contract for Construction  for
information concerning damages for stretch out and delay.

1.16 POST BID INFORMATION

A. Within 96 hours of the Bid Opening the apparent low bidder shall furnish in writing, the following
information to the Architect if so requested.
1. Statement that project can be completed within established time.
2. Preliminary progress schedule showing dates for major elements of construction and

dates by which major sub-contracts will be awarded.
3. List of proposed major sub-contractors.
4. AIA - Contractor Qualification Statement.
5. Financial Statement.
6. List of References.

1.17 APPROVAL OF SUB-CONTRACTORS

A. Requests for approval of major sub-contractors, and other sub-contractors as may be
designated by the Architect , shall include a written statement by the proposed sub-contractor
that delivery and installation of materials and equipment can and will be performed in
accordance with the approved progress schedule.

B. After bid opening, if the Architect  or Owner require the identity of certain Subcontractors,
Suppliers or other persons and organizations (including those who are to furnish the principal
items of material and equipment) to be submitted, the apparent Successful Bidder, and any
other Bidder so requested, shall within seven (7) days after the request submit to the
Architect  a list of all such Subcontractors, Suppliers, and other persons or organizations
proposed for those portions of the work for which such identification is required.  Such list shall
be accompanied by an experience statement with pertinent information regarding similar
projects and other evidence of qualification.
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C. Subcontractors must be persons or firms that perform work with persons either in their direct
employ or over whom they have personal and direct subdivision.

1.18 EXAMINATION OF SITES

A. Bidders shall be presumed to have visited the site prior to submission of proposals and to have
familiarized themselves with surface and sub-surface conditions, existing structures and any
and all conditions that may in any way affect the work.  Failure to have so acted shall in no way
relieve bidders from any obligations in respect to their bids.

1.19 EQUIVALENT/ "OR EQUAL" ITEMS

A. In the Specifications, two or more kinds, types, brands, or manufacturers or materials are
regarded as the required standard of quality and are presumed to be equal.  The Contractor
may select one of these items or, if the Contractor desires to use any kind, type, brand, or
manufacturer or material other than those named in the specifications, they shall indicate in
writing, and prior to award of contract, what kind, type, brand, or manufacturer is included in the
base bid for the specified item.

1.20 HAZARDOUS WASTES

A. It shall be the responsibility of all Contractors and subcontractors to strictly adhere to all
Federal, State and Local Regulations pertaining to the use, transportation and disposal of
hazardous wastes.  These are to include, but not be limited to, the following:
1. Asbestos-containing materials
2. Contamination of the atmosphere
3. Contamination of soil surface or subsurface
4. Contamination of water or water courses
5. Contamination of objects or any other intangible matter

B. At the time of project close-out, each Contractor will be required to submit a post-construction
certification that they have complied with the requirements as outlined.

1.21 HAZARDOUS MATERIALS

A. It shall be the responsibility of all contractors and subcontractors to furnish materials free of
hazardous materials including but not limited to lead, asbestos, PCBs, and any and all material
deemed hazardous by the EPA.

1.22 AWARD OF CONTRACT

A. The Owner reserves the right to reject any and all Bids, to waive any and all informalities not
involving price, time or changes in the work and to negotiate contract terms with the Successful
Bidder, and the right to disregard all non-conforming, non-responsive, unbalanced, or
conditional Bids.  Also, the Owner reserves the right to reject the Bid of any Bidder if the Owner
believes that it would not be in the best interest of the Project to make an award to that Bidder,
whether because the bid is not responsive, or the Bidder is unqualified or of doubtful financial
ability or fails to meet any other pertinent standard or criteria established by the Owner.
 Discrepancies in the multiplication of units of work and unit prices will be resolved in favor of
the unit prices.  Discrepancies between the indicated sum of any column of figures and the
correct sum thereof will be resolved in favor of the correct sum.

B. In evaluating Bids, the Owner will consider the qualifications of the Bidders, whether or not the
Bids comply with the prescribed requirements, and such supplier alternatives, unit prices and
other data, as may be requested in the Bid Form or prior to the Notice of Award.

C. The Owner may consider the qualifications and experience of Subcontractors, Suppliers, and
other persons and organizations proposed for those portions of the work as to which the
identity of Subcontractors, Suppliers, and other persons and organizations must be submitted
as provided in the General Conditions of Contract for Construction.  The Owner may also
consider the operating costs, maintenance requirements, performance data, and guarantees of
major items of materials and equipment to be submitted prior to the Notice of Award.
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D. The Owner may conduct such investigations as the Owner deems necessary to assist in the
evaluation of any Bid and to establish the responsibility, qualifications, and financial ability of
Bidders, proposed Subcontractors, Suppliers, and other personal and organizations to perform
and furnish the work in accordance with the Contract Documents to Owner's satisfaction within
the prescribed time.

1.23 BID REQUIREMENTS AND CONSIDERATIONS

A. If the Bid is made by a corporation, the official corporation name shall be given, and the Bid
shall be signed by an authorized officer of the corporation, and the corporate seal affixed.  If the
Bid is made by a partnership, the official name as it appears on the Assumed Name Certificate
shall be given and the Bid shall be signed by a general partner.  If the Bid is made by a sole
proprietorship, the Bid shall be signed by the individual Owner.

B. All attachments, certifications or acknowledgments attached to the Bid shall be executed in the
same manner as the Bid.

C. Where noted in the Bid, Bidders must submit a separate price for all materials and supplies
required for the construction of the project, and a separate price, exclusive of materials and
supplies, for all work and labor required for the construction of the Project.  In such cases,
Bidders must also submit a total Bid for the entire Project which is computed by adding together
the Bid for materials and supplies and the Bid for work and labor.

1.24 MINIMUM WAGE RATE SCHEDULE

A. Wage Rates:  In accordance with Sections 220, Sub-division 3, and 220-D of the New York
State Labor Law, there shall be paid each employee engaged in work on the project under this
contract in the trades or occupations, not less than the prevailing rate set for the trade or
occupation in which he is engaged.

B. In the event that the Contractor wishes to employ occupations other than that listed in these
specifications, he shall request the establishment of a rate for that occupation and they shall
pay the rate so established.  This payment shall be retroactive if applicable.

C. Wage Rate Redetermination:  New Wage Rates may be re-determined during the course of
work under this contract by the New York State Department of Labor; Contractors shall use the
re-determined Wage Rates when applicable and shall compensate for this increase in their bid
proposal.  The contract will not be changed nor will the Owner pay for any Wage Rate increase
after the bid proposals have been submitted.  All updates, corrections, posted on the 1st
business day of each month, and future copies of the annual determination are available on the
Department's website www.labor.state.ny.us. Updated PDF copies of your schedule can be
accessed by entering the assigned PRC# at
http://wpp.labor.state.ny.us/wpp/showFindProject.do?method=showIt.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION



 

 
 
 
 
 

REQUEST FOR INFORMATION 
 

Submit to BERNIER, CARR & ASSOCIATES, ENGINEERS, ARCHITECTS AND LAND SURVEYORS, P.C. 
 

 
 
Attention (Project Manager): _________________________    Email: ____________________________ 
                                                  
Drawing Reference:  _______________________________    Detail Reference: ___________________ 
 
Date: ___________________________________________    Request No.:  ______________________ 
 

Description of RFI 

 
 

 

Contractor:  _________________________________________________________________________  
 
Name:  ________________________________ Email:  ____________________________________ 

(required) 

 
Phone:  ________________________________ 
 
 

 
Fax: ______________________________________ 
 

Response: 

 

 

Originated By: 
 

Response By: 
 

Signed:  ________________________________ 
                                 Contractor 

Signed: ___________________________________ 
              Architect/Engineer or Field Representative 

 
Date:  __________________________________ 
 

 
Date:  ____________________________________ 
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SECTION 00 3113
MILESTONE CONSTRUCTION SCHEDULE

PART 1 GENERAL

1.01 GENERAL

A. The established Milestone Construction Schedule applies to the Contractor . Particular attention
is called to the existing site restrictions, including but not limited to existing roadways, traffic
patterns and parking and to the Owner’s established operating schedule. At all times,
provisions must be made to accommodate the normal working operation of the Owner including
working irregular shifts and maintaining open and clear passage for school buses along the
established route. Work at the project site which will impact the Owner’s operations must be
coordinated in advance through the Owner's Representative and the Architect . At no time will
the Contractor (s) be allowed to adversely disrupt the operation of the Owner without approval
of a written request.

B. The Contractor (s) understands that time is of the essence and that he will schedule
accordingly and provide the necessary means, methods, and manpower to complete the
Project elements within the allotted Contract time frame.

C. If meeting the established milestone dates requires that the Contractor(s) apply multiple shifts
and/or Work during night-time or weekend hours to perform his Work, he may be allowed
special access to the site. Expressed written requests must be received and reviewed prior to
any such access.

D. All Incomplete and Deficient Work indicated on the Items to be Completed List shall be
completed 15 business days after the issuance of the Certification of Substantial Completion
unless otherwise noted.

E. Reference Paragraphs 8.3 and 8.4 of the General Conditions of the Contract for Construction
for information concerning Delay and Extension of Time and Damages for Delay.

1.02 RESTRICTED WORK PERIOD

A. Contractor:  Do not perform the waterproofing and related Work on or after December 1st and
up to and including April 15 unless approved otherwise, in writing, on or after December 1st,
unless approved Architect and Resident Project Representative and the Owner. During the
restricted work period, clear the work area of waterproofing materials, equipment, and debris.

B. Roofing Contractor:  Do not perform the roofing and related Work on or after December 1st and
up to, but not including April 1st unless approved otherwise, in writing, by the Architect and
Resident Project Representative and the Owner.  During this period, clear the roof of materials,
equipment, and debris.  Maintain the roof in a watertight condition.

C. All Contractors:  Do not perform any work during the District's scheduled exams.  Coordinate
with Architect and Resident Project Representative and District for further information on the
exam schedule.  Work may be permitted to occur after the District's exams are completed in the
afternoon.  

PART 2

2.01 SCHEDULE

A. Work Schedule
1. Commence: June 24, 2024
2. Substantial Completion: August 30, 2024
3. Final Completion: September 27, 2024

END OF SECTION
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SECTION 01 0000
GENERAL REQUIREMENTS

PART 1  GENERAL

1.01 WORK TO BE PERFORMED

A. Work shown on the Contract Drawings, described in the Specifications, or as required to
provide a proper and functionally complete Project all in accordance with the Contract
Documents, including any and all addenda.

1.02 WORK BY OTHERS

A. The Owner is occupying the site of the Work and reserves the right to let other Contractors for
Work on the premises should the need arise.

1.03 OWNER OCCUPANCY

A. The building site and the building, whether the Work of the Contractor is partially or fully
completed, are the properties of the Owner.

B. The Owner will occupy the site and the building during the period the Work is to be completed.
All activities in and around the building shall be strictly coordinated by the Architect. In all
cases, the Owner's requirements will take precedence.

C. The requirements of Section 155 of the Regulations of the New York State Commissioner of
Education apply to this Project.  Refer to “NYSED UNIFORM SAFETY STANDARDS”.  See
Section 01 3529.10 Life Safety Requirements During School Construction for additional
information.

1.04 SUBMITTALS

A. Shop Drawing submittals are required for all items specifically required by the Contract
Documents; all items indicated on the Contract Drawings not specifically specified and any and
all other materials and equipment installed in the Project as requested by the
Architect/Engineer.

1.05 CORRELATION, INTERPRETATION, AND INTENT OF CONTRACT DOCUMENTS

A. In resolving conflicts and discrepancies, the Documents shall be given precedence in the
following order:  Agreement, Modifications, Addenda, Special Conditions, Instruction to Bidders,
Supplementary Conditions, General Conditions, Specifications, and Drawings.

B. In the case of conflict or discrepancies between Drawings and Divisions 2 thru 49 of the
Specifications or within or among the Contract Documents and not clarified by Addendum, the
Architect will determine which takes precedence.

C. In case of discrepancy in regard to the Contract Drawings, the more stringent requirement or
the detailed drawing shall take precedence over a less detailed drawing.

1.06 PROJECT MANAGEMENT SOFTWARE

A. BCA Architects & Engineers use Newforma Project Center as their construction management
software to control and streamline project tasks such as construction RFI’s, proposal requests,
submittals, transmittals, and other related project collaboration. Each Prime Contractor is
required to interface with this software.

B. BCA’s Contract Administration allows the Contractor (Newforma Team Member) to send RFI’s,
submittals and change order requests electronically. This process saves time, money and
allows the Contractor to view the history of all items.

C. Contractors will be given instructions on how to utilize Newforma Project Center upon execution
of Agreements.

D. A Contractor (Newforma Team Member) who has worked with BCA and has previously been
issued a Newforma password can re-use that password for all projects. If a Newforma Team
Member has forgotten their password, they can request a password be re-sent to them.
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E. When a new Contractor contact is added to the Newforma Project Team (by BCA Contract
Administration) for a specific project, the Contractor will receive an email informing them that
they have been added to the project. The email will provide a username and temporary
password. Once this information is received, the Contractor (Newforma Team Member) should
follow the link within the email to the “Info Exchange” log-in screen.  It is recommended that the
Newforma Team Member save this link for future use. Once the username and password are
inserted, the Newforma Team Member will be prompted to create a permanent password. After
the new password is created, the Newforma Team Member will be directed to the Info
Exchange home page. From this page, the Newforma Team Member will select the “My
Projects” option in the upper left corner of the page. From this page the Newforma Team
Member will select the project that they are involved in. This will lead to the project site screen.
Along the left-hand side are a series of options available to the Newforma Team Member.

F. File transfers are used to send and receive large files without using email. Items such as
addenda, JC (job change) drawings, meeting minutes, and other project related items may be
posted at this location for the Newforma Team Member’s use.  Some files may be posted for a
limited period of time; therefore, Newforma Team Members should download and store files on
their own servers.

G. At any time, should a Newforma Team Member have a question regarding Newforma’s Info
Exchange, they can contact BCA’s Document Control Manager, Kristan Peck at (315)
782-8130, ext. 226.

1.07 ELECTRONIC DOCUMENTS

A. When requested Architect will develop digital construction files for use by the General
Contractor, Mechanical Contractor, Plumbing Contractor, and Electrical Contractor for their use
in the development of submittals and shop drawings.  The General Contractor, Mechanical
Contractor, Plumbing Contractor, and Electrical Contractor will be provided Electronic Drawings
in AutoCAD format.
1. Data contained on these electronic files is part of BCA’s instruments of service and shall

not be used by the Contractor or anyone else receiving this data through or from the
Contractor for any purpose other than as a convenience in the preparation of shop
drawing submittals for the referenced project.  Any other use or reuse by the Contractor or
by others will be at your sole risk and without liability or legal exposure to BCA. The
Contractor(s) agree to make no claim and hereby waive, to the fullest extent permitted by
law, any claim or cause of action of any nature against BCA, its officers, directors,
employees, agents or sub consultants which may arise out of or in any way connected
with your use of the electronic files.

2. The Electronic files (AutoCAD) format will be released to the General Contractor  pending
 the General Contractor, Mechanical Contractor, Plumbing Contractor, and Electrical
Contractor's acceptance of the Architect's CAD File Release Agreement.  

3. If sub-contractor(s) will utilize the Electronic files as outlined above, the Contractors'
subcontractor shall also be required to accept the Architect's CAD File Release
Agreement.

4. The fee for the release Architect's electronic media is $300.00.
5. Under no circumstances shall delivery of the electronic files for use by the Contractor be

deemed a sale by BCA. BCA makes no representation or warranty, either express or
implied, of merchantability and fitness for any particular purpose. In no event shall BCA be
liable for any loss of any profit or any consequential or other damages.

1.08 CONSTRUCTION AIDS

A. Scaffolding, Hoists, and etc.  This phase of the operation is at the option of the Contractor.   All
construction aids shall meet the requirements of the various laws and regulations governing the
building and the building operation.
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1.09 SECURITY

A. Prime Contractor shall be responsible for his own security in reference to the Work completed,
materials and equipment stored on-site and in the building, etc. (refer to the General
Conditions).

B. Each and every Construction Worker shall be required to wear a photo-identification badge at
all times while at the Project. Construction workers not having the required photo identification
shall be removed from the site (refer to Section 01 3553 - Security Procedures for additional
requirements).

C. Contractor shall maintain manufacturer's Material Safety Data Sheets (MSDS) at site for all
products used in Project.  MSDS sheets shall be provided to Owner when requested.

1.10 ACCESS TO SITE

A. Access to and egress from site for Contractors' employees, trucks, construction machinery,
material deliveries, etc., shall be in accordance with prevailing local or other ordinances, and on
existing access roads and drives.

B. Any damage caused to roads, drives, or planted areas by the Contractor or his subcontractor(s)
shall be repaired or replaced as required to put them in the same or better condition than at the
start of Work.

1.11 SPECIAL CONTROLS

A. SMOKING IS PROHIBITED on the Project site, including construction areas, construction
staging areas, field offices, and the entire school campus.

B. The Contractor and their subcontractors shall take any and all necessary precautions required
by the Owner, directed by the Architect, and governed by any ordinance relative to noise, dust,
water, pest, rodent, mosquito, or pollution control.

C. Construction activities and operations shall not produce noise in excess of 60 dba in occupied
spaces.  If noise levels in occupied spaces exceed 60 dba, the Contractor shall provide
acoustical abatement procedures or schedule activities during unoccupied times.

D. The Contractor is responsible to ensure the protection of personnel engaged in operations
where exposure to inorganic lead or lead compounds above the action level can reasonably be
expected.

E. The Contractor shall be responsible for safety and adhering to OSHA requirements.

F. The Contractor's attention is called to the matter of LITTER.  Litter shall be classified as
personal disposable items brought to the site by the Contractor, mechanics, or employees.  The
Contractor shall be responsible for the removal of litter by such means as trash cans, placed at
strategic locations, laborers, or other means.

1.12 PROTECTION AGAINST FIRE

A. Fire Watch:  While the Contractor is completing building demolition, qualified personnel shall be
provided to serve as an on-site fire watch.  The sole duty of fire-watch personnel shall be to
watch for the occurrence of fire.

B. Cutting and Welding:  Operations involving the use of cutting and welding shall be done in
accordance with Chapter 33 - Fire Safety During Construction and Demolition, and Chapter 35 -
Welding and Other Hot Work, of the Fire Code of New York State.

C. Spontaneous Ignition:  Materials susceptible to spontaneous ignition (i.e., oily rags) shall be
stored in listed disposal container.

D. During construction, the Contractor shall provide one (1) fire extinguisher per construction work
area.  The fire extinguisher shall be approved portable type.  Extinguisher(s) shall be provided
in accordance with NFPA 10 and the Fire Code of New York State.
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1.13 TRANSPORTATION AND HANDLING

A. The Contractor and his subcontractor(s) shall be responsible for the transportation and
handling of all materials from, to, and at the project site. All damages thereto shall be replaced
by the responsible party at no additional cost to the Owner.

B. The Contractor is advised that under no circumstances shall the Owner's agents take
responsibility for receiving any materials or equipment sent to the project site. The Contractor
shall make all arrangements to have personnel available to receive all deliveries.  The Owner
accepts no responsibility for any materials or equipment delivered to the job site.

1.14 STORAGE AND PROTECTION

A. Storage of materials shall be on the sites and location of same on-site is subject to the approval
of the Architect and Owner.

B. All construction materials shall be stored in a safe and secure manner.

C. The General Contractor shall provide fencing around all construction supplies, debris,
equipment, and construction staging areas throughout the duration of the Project.

D. Gates to construction material/debris storage areas shall be maintained locked at all times
unless an authorized worker is in attendance to prevent unauthorized entry.

E. During exterior reconstruction and new construction, the Contractor shall provide overhead
protection for any and all existing entry/exits, sidewalks, and egress windows or areas directly
below the work site.

1.15 CLEANING-UP

A. All occupied parts of the building affected by renovation activity shall be cleaned at the end of
Contractor's work day.  The Contractor shall keep all surfaces as free as practical from the
accumulation of construction related dust.  All surfaces shall be cleaned of dust prior to
occupancy by the Owner.

B. The Contractor shall clean up on a regular basis and upon completion of the Work.  He shall
remove all debris, construction equipment and leave all areas clean, and finishes as required
by the specifications, ready for Owner occupancy.

C. All materials removed during the course of the Work shall become the property of this
Contractor and shall be immediately removed from the site.  The Owner is to have first refusal
of any furnishings and/or equipment slated for removal.

D. All debris resulting from the accomplishment of the Work shall be immediately removed from
the site.

E. In all special cases (as coordinated with the Owner and Architect) where a Contractor has
access to an occupied space during non-operating hours, the Contractor shall be completely
responsible for cleaning the work area upon completion of his day's Work, prior to re-
occupancy by the Owner.

F. The General Contractor shall be responsible for proper snow removal on a regular basis within
the work and staging areas of the addition throughout the duration of the Project.

1.16 LEAD BASED PAINT INVESTIGATION

A. A limited investigation has been made for the presence of lead based paints within areas
impacted by the Project.  If available, the Contract Documents shall contain the test results.

B. Neither the Owner nor the Architect represent that test results if included in the Contract
Documents indicate the conditions that will be encountered in performing the Work.  They
represent only that the test results indicate conditions encountered at the particular location of
the testing.  The Contractor shall assume all risk and responsibility for any deductions and
conclusions which may be made from these test results.
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C. The Owner and Architect disclaim responsibility for any opinions, conclusions, interpretations or
deductions that may be expressed or implied in any of the information made available.  It is
expressly understood that the making of deductions, interpretations, and conclusions from all
the accessible factual information is solely the Contractor's responsibility.

D. The Owner may conduct additional investigations as the Work progresses.  Additional test
results from such investigations will be made available to the Contractor.

1.17 PROJECT LINES AND GRADES

A. Architect will develop a digital construction survey worksheet generating construction stakeout
coordinates for clearing limit lines, mass grading grid, ditches, building corners, parking lot
corners, catch basins, storm manholes, sanitary manholes, sanitary lines, storm lines water
lines, etc.  The Site Contractor will be provided Electronic Drawings and coordinate lists in
AutoCAD format.
1. Data contained on these electronic files is part of BCA’s instruments of service and shall

not be used by the Contractor or anyone else receiving this data through or from the
Contractor for any purpose other than as a convenience in the preparation of shop
drawing submittals for the referenced project.  Any other use or reuse by the Contractor or
by others will be at your sole risk and without liability or legal exposure to BCA. The
Contractor(s) agree to make no claim and hereby waive, to the fullest extent permitted by
law, any claim or cause of action of any nature against BCA, its officers, directors,
employees, agents or sub consultants which may arise out of or in any way connected
with your use of the electronic files.

2. The Electronic files (AutoCAD) format will be released to the Site Contractor pending the
the Site Contractor's acceptance of the Architect's CAD File Release Agreement.

3. The fee for the release Architect's electronic media is $300.00.
4. Under no circumstances shall delivery of the electronic files for use by the Contractor be

deemed a sale by BCA. BCA makes no representation or warranty, either express or
implied, of merchantability and fitness for any particular purpose. In no event shall BCA be
liable for any loss of any profit or any consequential or other damages.

B. The Site Contractor  will contract the services of a Licensed Land Surveyor to provide the
following project stakeout:
1. The field staking and offsetting of 25 percent of the column lines or the exterior corners of

the foundation walls.
2. The field staking of the corners of parking lots, roads, athletic fields, and the center of

infrastructure structures.  Offsetting the staked points will be the responsibility of the
Architect and Site Contractor.

3. Setting of two (2) temporary elevation benchmarks that can be utilized during construction.

C. The Site Contractor will carefully coordinate the Construction Stakeout Work so the site is ready
and there is a sufficient amount of Work to keep the survey crew working for at least 1 day.
 The Owner's Representative will be given 3 working days notice when requesting Survey
Stakeout Work.

D. Upon completion of the field staking provided by the Owner, the Site Contractor  shall be
responsible for protection of the survey points.  Should it be required that the survey points be
re-established due to no fault of the Owner, the cost associated with this Work will be the
responsibility of the Contractor requiring the Work to be performed.

E. Refer to Section 01 7000 - Execution Requirements for Contractor's requirements for laying out
his Work.

1.18 RESTRICTED ACCESS

A. The Contractor is hereby notified that access to the site is limited by existing physical and
scheduling constraints.
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B. Access to and egress from the site for Contractor's employees, trucks, construction machinery,
material deliveries, etc., shall be as coordinated and directed by the Owner's designated
representative, who shall dictate all traffic patterns.

C. The Owner will designate existing roadways and drives which will be utilized for construction
traffic as well as Contractor's staging areas.  It is recognized and contemplated by all parties
that these areas may sustain damage due to the construction traffic and the General Contractor
will, at the time of completion of the Project, be completely responsible for performing all
Remedial and Reconstruction Work required to re-construct the driveways, roadways,
temporary access roads, and lawn areas as new, in accordance with the requirements of the
Contract Documents.

D. Additionally, it shall be the Contractor's responsibility to coordinate his schedule with that of the
Owner.  The Owner's functions shall take precedence and the Contractor shall ensure safe and
convenient access to the existing building on these occasions, subject to the approval of the
Owner and the Architect.

1.19 TEMPORARY BARRIERS AND BARRICADES

A. The Contractor shall be responsible for providing temporary barriers and barricades as required
and directed by the Owner's designated representative to secure his Work.  Barricades to be in
place at all times especially when the Contractor is not at the project site.  In addition, the
General Contractor shall erect barriers for safety and dust control inside and outside the
building, as directed by the by the Owner and/or the Architect.

1.20 CONTRACTORS STAGING

A. Areas for the Contractor's vehicle parking, storage trailers, staging, and offices shall be
coordinated by the Owner.

1.21 KEY PERSONNEL

A. The Architect and Site Contractor shall have the right to approve the assignments and
presence on the job site of all the Contractor's supervisory personnel, including Superintendent,
Site Manager and craft foremen to the Work.  Removal or reassignment of any such personnel
to other Work shall be subject to the prior approval of the Architect.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION
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SECTION 01 1000
SUMMARY - MULTI CONTRACT

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  Alterations and Additions to FMES

B. Owner's  Name:  Highland Falls-Fort Montgomery CSD .

C. Architect's  Name:  BCA Architects & Engineers .

D. The Project consists of but not limited to the construction and alteration  of a new Cafenasium
addition, renovation of the existing cafenasium into three new rooms, expansion of the nurse's
suite, mechanical and electrical upgrades, renovation of the existing toilet rooms, and site
improvements .

1.02 CONTRACT DESCRIPTION

A. Contract Type:  Multiple prime contracts, each based on a Stipulated Price.

1.03 DESCRIPTION OF ALTERATIONS WORK

A. Scope of alterations work is indicated on drawings.

B. Plumbing:  Alter existing system and add new construction, keeping existing in operation.

C. HVAC:  Alter existing system and add new construction, keeping existing in operation.

D. Electrical Power and Lighting:  Alter existing system and add new construction, keeping
existing in operation.

E. Fire Alarm:  Replace existing system with new construction, keeping existing in operation until
ready for changeover .

F. Security System:  Alter existing system and add new construction, keeping existing in
operation.

1.04 WORK BY OWNER

A. General: Cooperate fully with Owner so work may be carried out smoothly, without interfering
with or delaying work under this Contract or work by Owner. Coordinate the Work of this
Contract with work performed by the Owner.

B. Items noted NIC (Not in Contract) will be supplied and installed by Owner before Substantial
Completion.  Some items include:
1. Movable cabinets.
2. Furnishings.
3. Rugs/walkoff mats.
4. Card reader access controls on all doors .

C. Owner will supply and install the following:

D. Owner will supply the following for installation by Contractor:

1.05 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

B. Owner intends to occupy the Project upon Substantial Completion.

C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

D. Schedule the Work to accommodate Owner occupancy.

1.06 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations:  Limited to areas noted on Drawings.
1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:
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1. Owner occupancy.
2. Work by Others.
3. Use of site and premises by the public.

C. Provide access to and from site as required by law and by Owner:
1. Emergency Building Exits During Construction:  Keep all exits required by code open

during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Utility Outages and Shutdown:
1. 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 Owner and authorities having jurisdiction.
2. Prevent accidental disruption of utility services to other facilities.

1.07 WORK SEQUENCE

A. Coordinate construction schedule and operations with Architect and Construction Manager.

1.08 SPECIFICATION SECTIONS APPLICABLE TO ALL PRIME CONTRACTS

A. All Contractors are responsible for the information regarding thier work on all the drawings and
specifications. Each Prime Contractor's scope of work includes the following, but not limited to
the following. The below is not intended to limit any Contractor's requirements to review all the
drawings for thier work.

B. Unless otherwise noted, all provisions of the sections listed below apply to all contracts.
 Specific items of work listed under individual contract descriptions constitute exceptions.

C. Division 00 Procurement and Contracting Requirements
1. All Sections including Bidding Requirements, Contract Forms, and Conditions of the

Contract.

D. Division 01 General Requirements including but not limited to the following:
1. Section 01 0000 - General Requirements.
2. Section 01 1000 - Summary.
3. Section 01 2000 - Price and Payment Procedures.
4. Section 01 2100 - Allowances.
5. Section 01 2200 - Unit Prices.
6. Section 01 2300 - Alternates.
7. Section 01 3000 - Administrative Requirements.
8. Section 01 3216 - Construction Progress Schedule.
9. Section 01 3529.10 - Life Safety Requirements During School Construction.
10. Section 01 3553 - Security Procedures.
11. Section 01 4000 - Quality Requirements.
12. Section 01 4533 - Code-Required Special Inspections.
13. Section 01 5000 - Temporary Facilities and Controls.
14. Section 01 5100 - Temporary Utilities.
15. Section 01 5500 - Vehicular Access and Parking.
16. Section 01 6000 - Product Requirements.
17. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
18. Section 01 7000 - Execution and Closeout Requirements.
19. Section 01 7800 - Closeout Submittals.
20. Section 01 9113 General Commissioning Requirements.
21. Section 01 9114 Commissioning Authority Responsibilities.

E. Division 02 Existing Conditions
1. Section 02 4119 - Minor Demolition.
2. Section 02 8313 - Lead Hazard Control Activities.

F. Division 02 Concrete
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1. Section 03 3000 - Cast-in-Place Concrete.

G. Division 07 Thermal and Moisture Protection
1. Section 07 8400 - Firestopping.
2. Section 07 9005 - Joint Sealers.

H. Division 08 Openings
1. Section 08 3100 - Access Doors and Panels.

I. Division 09 Finishes
1. Section 09 9000 - Paints and Coatings.

1.09 DRAWINGS APPLICABLE TO ALL PRIME CONTRACTS

A. Unless otherwise noted, all drawing listed below apply to all Contracts.
1. Drawings: Title Sheet and Index of Drawings.
2. Drawings: CC series drawings.
3. Drawings: PP series drawings.
4. Drawings: RP series drawings.

1.10 TESTING REPORTS APPLICABLE TO ALL CONTRACTS

A. Asbestos, Lead, and PCB Testing Reports.

B. Geotechnical Report.

1.11 CONTRACT NO. 01  - GENERAL  CONSTRUCTION (GC)

A. Includes Hazardous Materials, Architectural, Structural, and Site, plus other operations
traditionally recognized as General Construction.   General Construction contractor is
responsible to coordinate all prime contractor tasks. Including administration and coordination
responsibilities. Work under this contract includes, but not limited to, the following:
1. Division 01 - General Requirements:

a. Specification sections listed above as applicable to all contracts.
b. Section 01 7000:  Basic project engineering and layout.
c. Section 01 5000:  Provide debris receptacles, remove debris from site.
d. Section 01 5000:  Erosion control structures.
e. Section 01 5000: Temporary Sanitary facilities.
f. Section 01 5813:  Temporary Project Signage.
g. Section 01 7000: Final cleaning.

2. Division 2 - Existing Conditions.
a. Section 02 8213 - Asbestos Abatement.
b. Section 02 8313 - Lead Safe Work Practices.
c. Section 02 8314 - Miscellaneous Hazardous & Special Wastes.

3. Division 3 - Concrete.
a. With the exception of concrete equipment pads furnished and installed by other prime

contracts unless noted otherwise.
4. Division 4 - Masonry.
5. Division 5 - Metals.
6. Division 6 - Woods, Plastics and Composites.
7. Division 7 - Thermal and Moisture Protection.

a. With the exception of roof curbing furnished by other prime contracts for installation
by the GC.

8. Division 8 - Openings.
a. With the exception of the following:

1) Access doors and panels furnished by other prime contracts for installation by
the GC. Card reader access controls

2) Card reader access controls by the Owner's vendor. GC to coordinate with
Owner's vendor.

9. Division 9 - Finishes.
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10. Division 10 - Specialties.
11. Division 11 - Equipment.
12. Division 12 - Furnishings.
13. Division 13 - Special Construction.
14. Division 14 - Conveying Equipment.
15. Division 31 - Earthwork.
16. Division 32 - Exterior Improvements.
17. Division 33 - Utilities.

a. All Division 33 utilities unless otherwise noted in the Electrical Contract.
18. Division 34 - Transportation.
19. Drawings listed above as applicable to all contracts.
20. Drawings: L series drawings.
21. Drawings: S series drawings.
22. Drawings: A series drawings. 
23. Drawings: HM series drawings.
24. Drawings: FS series drawings.

1.12 CONTRACT NO. 03  - PLUMBING (PC)

A. Includes plumbing equipment, fixtures, accessories and piping systems. Work under this
contract includes, but not limited, to the following:
1. Specification sections listed above as applicable to all contracts.
2. Division 03 - Concrete and the Work of this Contract.

a. Section 03 -3000 - Cast-in-Place Concrete : Concrete equipment pads. 
3. Division 07 - Thermal and Moisture Protection:

a. Section 07 8400 - Firestopping:  Firestopping of fire-rated vertical and horizontal
assembly penetrations, including membrane penetrations for the Work of this
Contract. Firestop all openings and voids in fire-rated assemblies occuring from
removals of Work.

b. Section 07 9005 - Joint Sealers for the Work of this Contract.
4. Division 08 - Openings:

a. Section 08 3100 - Access Doors and Panels: Access doors and panels in walls and
ceilings. Furnish to the GC for installation.

5. Division 09 - Finishes:
a. Section 09 9000 - Painting and Coating: Identification painting for equipment and

piping.
6. Division 22 - Plumbing:

a. All Sections of Division 22
7. Drawings listed above as applicable to all contracts.
8. Drawings P series drawings .

1.13 CONTRACT NO. 02  - MECHANICAL (MC)

A. Includes heating, ventilation, air conditioning systems and the temperature control systems.
 Work under this contract includes, but not limited to, the following:
1. Specification sections listed above as applicable to all contracts.
2. Division 03 - Concrete:

a. Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads and the Work of
this Contract.

3. Division 07 - Thermal and Moisture Protection:
a. Section 07 8400 - Firestopping: Firestopping of fire-rated vertical and horizontal

assembly penetrations, including membrane penetrations for the Work of this
Contract. Firestop all openings and voids in fire-rated assemblies occuring from
removals of Work.

b. Section 07 9005 - Joint Sealants for the Work of this Contract.
c. Furnish roof curbing, roof equipment rails and pipe portals for installation by the GC.
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4. Division 08 - Openings:
a. Section 08 3100 - Access Doors and Panels: Access doors and panels for walls and

ceilings. Furnish to the GC for installation.
5. Division 09 - Finishes:

a. Section 09 9000 - Painting and Coating: Identification painting for equipment and
piping.

6. Division 11 - Equipment:
a. Section 11 5413 - Kilns.

7. Division 23 - Heating, Ventilating, and Air Conditioning:
a. All Sections of Division 23.

8. Drawings listed above as applicable to all contracts.
9. Drawings M series drawings .

1.14 CONTRACT NO. 04  - ELECTRICAL (EC)

A. Includes electric power distribution, lighting, technology cabling, fire alarm systems and
telecommunications systems. Work under this contract includes, but is not limited to, the
following:
1. Specification sections listed above as applicable to all contracts.

a. Section 01 5000:  Temporary electricity installation.
b. Section 01 5000: Temporary lighting.
c. Section 01 5000: Temporary power.

2. Division 03 - Concrete:
a. Section 03 3000 - Cast-in-Place Concrete: Concrete equipment pads and the Work of

this Contract. 
3. Division 07 - Thermal and Moisture Protection:

a. Section 07 8400 - Firestopping: Firestopping of fire-rated vertical and horizontal
assembly penetrations, including membrane penetrations for the Work of this
Contract. Firestop all openings and voids in fire-rated assemblies occuring from
removals of Work.

b. Section 07 9005 - Joint Sealers for the Work of this Contract.
c. Furnish roof curbing and pipe portals for installation by GC.

4. Division 08 - Openings:
a. Section 08 3100 - Access Doors and Panels: Access doors and panels. Furnish to

the GC for installation.
5. Division 09 - Finishes:

a. Section 09 9000 - Painting and Coating: Identification painting for equipment and
piping.

6. Division 26 - Electrical:
a. All Sections of Division 26.

7. Division 27 - Communications:
a. All Sections of Division 27.

8. Division 28 - Electronic Safety and Security:
a. All Sections of Division 28.

1) EC to coordinate with Owner's Security and Fire Alarm vendor.
9. Division 33 - Utilities:

a. Section 33 7000 Electrical Utilities : Electrical utilities.
b. Section 33 8000 Communications Utilities :  Power and communication utilities.

10. Drawings listed above as applicable to all contracts.
11. Drawings E series drawings . 

1.15 CONTRACT ASSIGNMENTS

A. Contract Assignments: In addition to specific responsibilities indicated in this section, the
contracts noted below are assigned certain responsibilities, as follows:
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1. Excavation 5'-0" outside the building limits shall be performed by the GC  unless otherwise
noted.

2. Excavation and backfill within the building limits and extending to 5'-0" outside the building
limits shall be performed by each Prime Contractor responsible for said Work. GC shall be
responsible for the replacement of concrete slab and flooring materials at all excavated
locations.

3. Excavation and backfill 5'-0" outside the building limits shall be performed by the EC for
their own Work unless noted otherwise.

4. GC shall be responsible for the removal and replacement of suspended ceiling systems
required for the work of all Prime Contracts as noted on the drawings.

5. Blocking for the work of each contract shall be the responsibility of each Prime Contractor
for their own Work. Roof blocking shall be the responsibility of the GC. The GC shall be
responsible for blocking required for built-in casework and like furnishings as provided by
others, unless otherwise noted.

6. Openings in walls, floors and roofs:
a. In new surfaces: Providing openings, including lintels and structural framing shall be

the work of the GC.  Each Prime Contractor is responsible for identifying opening
sizes and locations for its own work and advising the GC of such, in writing, in a
timely manner.

b. In existing surfaces: Providing openings, including lintels and structural framing shall
be the work of the GC. Each Prime Contractor is responsible for identifying opening
sizes and locations for its own work and advising the GC of such, in writing, in a
timely manner. GC is responsible to patch adjacent surfaces to match the existing
conditions. Cut openings under 100 square inches or drilled openings of 8 inches or
less in diameter are to be the work of each Prime Contractor.

c. GC to size lintels and structural framing for openings in accordance with the
information on the Drawings and information provided by each Prime Contractor.

d. Provide openings by personnel experienced in work similar to that indicated for this
Project, whose work has resulted in construction with a record of successful service
performance.

e. All penetrations in existing and new fire-rated wall and fire-rated floor/ceiling
assemblies shall be the responsibility of each Prime Contractor requiring said
penetration, including penetration and membrane firestopping systems. All voids and
openings created in fire-rated assemblies by demolition work shall be filled with
firestopping systems by each Prime Contractor.

f. All penetrations in existing and new smoke walls and smoke floor/ceiling assemblies
shall be the responsibility of each Prime Contractor requiring said penetration,
including penetration and membrane firestopping systems. All voids and openings
created by demolition work in smoke partitions and barriers shall be filled with
firestopping systems by each Prime Contractor.

g. All penetrations in new air barriers, vapor barriers and waterproofing membranes
shall be the work of the GC. All penetrations in existing air barriers, vapor barriers
and waterproofing membranes shall be the work of each Prime Contractor.

7. Furnishing of access doors and panels for the work of each contract shall be by each
Prime Contract, except as follows:
a. In new surfaces: Furnishing and installing wall or ceiling access doors and panels

shall be the work of the GC.
b. In existing surfaces: Furnishing and installing wall and ceiling access doors and

panels exposed to view shall be the work of the GC. Each Prime Contract shall be
responsible to furnish and install access doors and panels for thier own work which is
not exposed to view (i.e.ductwork access panels, etc.) and integral to the equipment.
for its own work.

8. Furnishing of roof mounted equipment curbs, equipment rails and pipe portals for the work
of each contract shall be the work of each Prime Contract for its own work.
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a. Installing of roof-mounted equipment curbs, equipment rails and pipe portals
(including flashing, blocking and sealing) shall be the work of the GC in accordance
with roofing manuafcturer's requirements..

9. Painting for the work of each contract shall be the work of the GC, except as follows:
a. Identification painting (such as equipment and piping) for the work of each contract

shall be the work of each contract for its own work.
b. Exposed ductwork (existing or new) identified to be painted shall be the work of the

GC.
10. Furnishing linear grilles for casework shall be the work of the MC.

a. Installation of the linear grilles for casework shall be by the GC.
11. Furnishing mechanical louvers and grilles for exterior walls shall be the work of the MC.

a. Installation of louvers and grilles for exterior walls (including flashing and sealing)
shall be the work of the GC.

12. Furnishing motor starters for the work of each contract shall be the work of each contract
for its own work.
a. Installing motor starters shall be the work of the EC.

13. Providing automatic door operators shall be the work of the GC, including installing control
wiring from activation device (push-plate switch) to operator.
a. Providing power to the operator shall be the work of the EC.

14. Field Engineering and Surveying:
a. The GC is responsible for the field engineering and surveying for all building work.
b. The GC  is responsible for all field engineering and surveying for all site work.

END OF SECTION
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SECTION 01 1100
ROOF SUMMARY OF WORK

PART 1 – GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions, apply to this Section.

1.02 PROJECT INFORMATION

A. Section Includes:
1. Scope of Work
2. Submittal of Bids
3. Additional Requirements

1.03 PROJECT INFORMATION

A. Project Identification: Highland Falls-Fort Montgomery Elementary School

B. High School Address: 895 Route 9W, Fort Montgomery, NY 10922

C. Project Timing: Completion Summer 2024

1.04 SCOPE OF WORK

A. Fort Montgomery Elementary  School: Flat Roof Areas (As indicated on drawings): New 2-Ply
Roofing System (Reference Section 07 5200)
1. Adhere vapor barrier over the deck.
2. Adhere flat and  ¼” tapered, r30 insulation plan based on current drain locations with foam

adhesive.
3. Provide 8x8 sumps at all drain locations with minimum 1/2” slope.
4. Adhere ½” coverboard (basis of design: DensDeck Prime board) to face of insulation.
5. Provide blocking around edge and penetrations to accommodate insulation height.
6. Install all termination bars and counterflashing metal as required to achieve minimum of 8”

flashing height. Seal top edge of all termination bars.
7. At all angle changes for flashings, install a 45 degree wood fiber cant strip in low rise

adhesive.
8. Install modified base sheet field and flashings in cold process adhesive.
9. Install modified KEE cap sheet field and flashings in spatter spray foam. Contractor to

heat weld all seams.
10. Flashing base plies should return onto the field of the roof at least 6”. Flashing cap plies

should return onto the field of the roof at least 9”.
11. Provide edge metal with engineered pre-fabricated snap on metal edge per wind uplift

calculations. Form fascia extenders out of metal flat stock to accommodate blocking
height.

1.05 SUBMITTAL OF BIDS

A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation instructions.

B. Drawings/Details: Submit drawings including installation details of roofing, flashing, fastening,
insulation and vapor barrier, including notation of roof slopes and fastening patterns of
insulation and base modified bitumen membrane, prior to job start.

C. Design Pressure Calculations: Submit design pressure calculations for the roof area in
accordance with ASCE 7 and local Building Code requirements. Include a roof system
attachment analysis report, certifying the system's compliance with applicable wind load
requirements before Work begins.
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D. Recycled or Bio-Based Materials: Provide third-party certification through UL Environment of
roof System membranes containing recycled or bio-based materials.

E. Verification Samples: For each modified bituminous membrane ply product specified, two
samples, minimum size 6 inches (150 mm) square, representing the actual product, color, and
patterns.

F. Closeout Submittals: Provide manufacturer's maintenance instructions that include
recommendations for periodic inspection and maintenance of all completed roofing work.
Provide product warranty executed by the manufacturer. 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.

1.06 ADDITIONAL REQUIREMENTS

A. It is the intent of “ownership” to purchase all labor and material directly from Garland/DBS,
based upon the Agency’s participation in the U.S. Communities™ Government Purchasing
Alliance’s program for Roofing Supplies and Related Products and Services, as priced by and
awarded to Garland/DBS, resulting from the competitively solicited bid and contract #
IFB:PW1925 issued by Racine County.

B. Subcontractor bids for all Non-Garland material and for all labor, tools, equipment and
supervision necessary to complete the installation will be submitted directly to Garland/DBS on
the approved bid form.

C. Subcontractor will be required to execute a current Garland/DBS Continuing Services
Agreement and all Terms and Conditions will apply.

D. Garland/DBS will provide the Owner with Performance and Payment Bonds in the full amount
of the contract. Subcontractor does not have any bonding requirements.

E. Prevailing wages apply to this project. Subcontractor will submit Certified Payrolls with each
application for payment to Garland/DBS

F. Subcontractor is responsible for acquiring all applicable permits.

G. Subcontractor is responsible for adhering to all OSHA, state, federal, and local regulations.

H. Subcontractor must seek approval from Garland/DBS before performing any or any addition to
the Work. Garland/DBS must provide the Subcontractor written documentation of the
modification to the Purchase Order within three (3) business days of verbal approval from
Contractor that the modification constitutes a change to the Work. Subcontractor is not
obligated to perform additional work until written modification has been received from
Garland/DBS, but may commence work based upon a reasonable assumption that a Change
Order will be issued.
1. Only changes approved by Garland/DBS in advance will be considered for payment.
2. Extra work completed without prior approval shall be considered incidental and at no

additional cost to Garland/DBS or the Owner.

I. Fasteners for existing Tectum deck must be field tested and approved for wind uplift standards.
Field pull-test is the responsibility of the installing contractor.

J. Positive drainage and slope of new insulation (if required) is the responsibility of the installing
roofing contractor. Roof must maintain positive drainage and to greatest extent ponding water
must be eliminated.

K. Verification of existing system and insulation heights is the responsibility of the installing roofing
contractor. Any required core cuts and proper repairs to maintain waterproofing are the
responsibility of the installing contractor.

PART 2 – PRODUCTS (NOT USED)

PART 3 – EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 2000
PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

1.02 RELATED REQUIREMENTS

A. AIA  Document A101 - 2017 Standard Form of Agreement Between Owner and Contractor.

B. The General Conditions of the Construction Contract, AIA A201 General Conditions of the
Contract for Construction .

C. The Supplementary Conditions of Conditions of the Contract for Construction for AIA A201
General Conditions of the Contract for Construction .

D. Section 01 2100 - Allowances:  Payment procedures relating to allowances.

E. Section 01 2200 - Unit Prices:  Monetary values of unit prices; Payment and modification
procedures relating to unit prices.

F. Section 01 7800 - Closeout Submittals:  Project record documents.

1.03 SCHEDULE OF VALUES

A. Use Schedule of Values Form:  AIA G703, edition stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

C. Forms filled out by hand will not be accepted.

D. Submit Schedule of Values digitally via the projects Construction Administration software  within
15  days after date of Owner-Contractor Agreement .

E. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with
number and title of the specification section.  Identify site mobilzation, bonds, insurance,
submittals, closeout, cleaning separately.  When the project includes additions or multiple
buildings identify each separately.

F. Include in each line item, the amount of Allowances specified in this section.  For unit cost
Allowances, identify quantities taken from Contract Documents multiplied by the unit cost to
achieve the total for the item.

G. Include separately from each line item, a direct proportional amount of Contractor's overhead
and profit.

H. Revise schedule to list approved Change Orders, with each Application For Payment.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Use Form AIA G702 and Form AIA G703, edition stipulated in the Agreement.

C. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

D. Forms filled out by hand will not be accepted.

E. For each item, provide a column for listing each of the following:
1. Item Number.
2. Description of work.
3. Scheduled Values.
4. Previous Applications.
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5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

a. Contractor may request from the Owner a Reduction in or Partial Release of
Retainge. The Owner and Architect will review said request and review the
Contractor's progress with the Work. Should the request be accepted, the Contractor
is to submit AIA Document G707A - Consent of Surety to Reduction in or Partial
Release of Retainage along with AIA Document G706- Contractor's Affidavit of
Release of Liens, and AIA Document G706 - Contractor's Affidavit of Payment of
Debts and Claims for the work completed for the Contractor and the subcontractors.

F. Execute certification by signature of authorized officer.

G. Use data from approved Schedule of Values.  Provide dollar value in each column for each line
item for portion of work performed and for stored products.

H. List each authorized Change Order as a separate line item, listing Change Order number and
dollar amount as for an original item of work.

I. Submit one electronic and three hard-copies of each Application for Payment.

J. Include the following with the application:
1. Transmittal letter as specified for submittals in Section 01 3000.
2. Construction progress schedule, revised and current as specified in Section 01 3000.
3. Partial release of liens from major subcontractors and vendors.
4. Project record documents as specified in Section 01 7800, for review by Owner which will

be returned to the Contractor.
5. Affidavits attesting to off-site stored products.

K. When Architect requires substantiating information, submit data justifying dollar amounts in
question.  Provide one copy of data with cover letter for each copy of submittal. Show
application number and date, and line item by number and description.

L. Each Contractor is to submit to the Owner's Designated Representative their certified payroll
and OSHA 10 card in accordance with New York State Labor Law, Article 8 - Contruction.

1.05 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

B. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.
1. The document will describe the required changes and will designate method of

determining any change in Contract Sum or Contract Time.
2. Promptly execute the change.

C. For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required .  Contractor shall prepare and submit a fixed price quotation within 10
days.

D. Contractor may propose a change by submitting a request for change to Architect, describing
the proposed change and its full effect on the work, with a statement describing the reason for
the change, and the effect on the Contract Sum and Contract Time with full documentation and
a statement describing the effect on work by separate or other contractors. Do cume

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
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F. Substantiation of Costs:  Provide full information required for evaluation.
1. Provide  the following data:

a. Quantities of products, labor, and equipment.
b. Taxes, insurance, and bonds.
c. Overhead and profit.
d. Justification for any change in Contract Time.
e. Credit for deletions from Contract, similarly documented.

2. For Time and Material work, submit itemized account and supporting data after completion
of change, within time limits indicated in the Conditions of the Contract.

G. Execution of Change Orders: Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

H. After execution of Change Order, promptly revise Schedule of Values and Application for
Payment forms to record each authorized Change Order as a separate line item and adjust the
Contract Sum.

I. Promptly revise progress schedules to reflect any change in Contract Time, revise sub-
schedules to adjust times for other items of work affected by the change, and resubmit.

J. Promptly enter changes in Project Record Documents.

1.06 APPLICATION FOR FINAL PAYMENT

A. Prepare Application for Final Payment as specified for progress payments, identifying total
adjusted Contract Sum, previous payments, and sum remaining due.

B. Application for Final Payment will not be considered until the following have been
accomplished:
1. All closeout procedures specified in Section 01 7000.
2. AIA Document G706A - Contractor's Affidavit of Release of Liens .

a. Prime Contractor to provide at Final Payment.
b. Each Subcontractor to provide to Prime Contractor. Prime Contractor to provide at

Final Payment.
3. AIA Document G706 - Contractor's Affidavit of Payment of Debts and Claims .

a. Prime Contractor to provide at Final Payment.
b. Each Subcontractor to provide to Prime Contractor.  Prime Contractor to provide at

Final Payment.
4. AIA Document G707 Consent of Surety to Final Payment .
5. Contractor's Warranty of Title .
6. Certification signed and notarized by the Contractor  that no asbestos, lead or PCB

containing materials have used in the Work. .
7. Insurance.

a. All policies of insurance required at the commencement of the project shall remain in
effect at all times after final payment, when the Contractor is completing, correcting,
removing, replacing work and/or completing items enumerated in engineer's
Certificate of Substantial Completion.  (Certificates of Insurance shall be evidence
thereof.) 

b. Completed Operation Insurance:  to be maintained for at least two years after final
payment.  Furnish owner with evidence of continuation at time of final payment and
continuation one year thereafter.

END OF SECTION
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SECTION 01 2100
ALLOWANCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cash allowances.

B. Labor and material allowances.

C. Payment and modification procedures relating to allowances.

1.02 ALLOWANCES

A. When authorized by the Architect/Engineer, cash allowances will be authorized by a
Construction Change Directive.  The determination shall be as described in Article 7.3 of the
General Conditions of the Contract for Construction and Supplementary Conditions of the
Contract for Construction.

B. Costs included in the Contractor's labor and materials allowances shall include all costs as
outlined in the General Conditions of the Contract for Construction and Supplementary
Conditions of the Contract for Construction.

C. Architect/Engineer Responsibilities:
1. Consult with Contractor for consideration and selection of products.
2. Select products in consultation with Owner and transmit decision to Contractor.
3. Prepare allowance authorization.

D. Contractor Responsibilities:
1. Assist Architect/Engineer in selection of products, suppliers, and installers.
2. Obtain proposals from suppliers and installers and offer recommendations.
3. Arrange for and process Shop Drawings, product data, and samples.  Arrange for delivery.
4. Promptly inspect products upon delivery for completeness, damage, and defects.

E. The Owner reserves the right to reduce or eliminate all allowances at any time during this
Contract by change order.

1.03 CASH ALLOWANCES

A. Contract No. 1 - General Construction:
1. Bid Item No.1 - Field Directive Allowance:  The General Contractor shall include in his

Total Base Bid a cash allowance in the amount $200,000.00 for Work Directive Changes
as authorized by the Resident Project Representative in accordance with pertinent
provisions of the General Conditions of the Construction Contract.

2. Bid Item No.2 - Rock Removal Directive Allowance: The General Contractor shall include
in his Total Base Bid a cash allowance in the amount $50,000.00 for Work Directive
Changes as authorized by the Resident Project Representative in accordance with
pertinent provisions of the General Conditions of the Construction Contract.

B. Contract No. 2 - Mechanical:
1. Bid Item No.1 - Field Directive Allowance: The Mechanical Contractor shall include in his

Total Base Bid a cash allowance in the amount $100,000.00 for Work Directive Changes
as authorized by the Resident Project Representative in accordance with pertinent
provisions of the General Conditions of the Construction Contract.

C. Contract No. 3 - Plumbing:
1. Bid Item No.1 - Field Directive Allowance: The Plumbing Contractor shall include in his

Total Base Bid a cash allowance in the amount $50,000.00 for Work Directive Changes as
authorized by the Resident Project Representative in accordance with pertinent provisions
of the General Conditions of the Construction Contract.

D. Contract No. 4 - Electrical:
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1. Bid Item No.1 - Field Directive Allowance: The Electrical Contractor shall include in his
Total Base Bid a cash allowance in the amount $100,000.00 for Work Directive Changes
as authorized by the Resident Project Representative in accordance with pertinent
provisions of the General Conditions of the Construction Contract.

1.04 PAYMENT AND MODIFICATION PRICE

A. Unit price allowances shall be utilized, when authorized by the Architect/Engineer to determine
the value of added or reduced scope to be performed, as described in each Bid Item.  Unit
pricing shall be prorated based on the actual quantities determined necessary on-site.  The
ultimate quantities procured may exceed or be less than the quantity stipulated on the
Contractor's Form of Proposal and may be utilized in multiple work areas.

B. It is expressly understood that, at the completion of the project, all remaining unused portions of
the allowance(s) shall be credited to the Owner.  A deductive Change Order shall be prepared
by the Architect/Engineer and executed by the Contractor and the Owner.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2200
UNIT PRICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. List of unit prices, for use in preparing Bids.

B. Measurement and payment criteria applicable to Work performed under a unit price payment
method.

1.02 RELATED REQUIREMENTS

A. Document 00 2113 - Instructions to Bidders:  Instructions for preparation of pricing for  Unit
Prices.

B. Section 01 2000 - Price and Payment Procedures:  Additional payment and modification
procedures.

1.03 COSTS INCLUDED

A. Unit Prices included on the Bid Form shall include full compensation for all required labor,
products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.04 UNIT QUANTITIES SPECIFIED

A. Quantities indicated in the Bid Form are for bidding and contract purposes only.  Quantities and
measurements of actual Work will determine the payment amount.

1.05 MEASUREMENT OF QUANTITIES

A. Measurement methods delineated in the individual specification sections complement the
criteria of this section.  In the event of conflict, the requirements of the individual specification
section govern.

B. Assist by providing necessary equipment, workers, and survey personnel as required.

1.06 PAYMENT

A. Payment for Work governed by unit prices will be made on the basis of the actual
measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect, multiplied by the unit price.

B. Payment will not be made for any of the following:
1. Products wasted or disposed of in a manner that is not acceptable.
2. Products determined as unacceptable before or after placement.
3. Products not completely unloaded from the transporting vehicle.
4. Products placed beyond the lines and levels of the required Work.
5. Products remaining on hand after completion of the Work.
6. Loading, hauling, and disposing of rejected Products.

1.07 DEFECT ASSESSMENT

A. Replace Work, or portions of the Work, not complying with specified requirements.

1.08 SCHEDULE OF UNIT PRICES

A. Unit Price Item No. 1: Bulk Rock Removal - per cubic yard; Section 31 0000 - Earthwork, Part 1
General, Paragraph 1.03.

B. Unit Price Item No. 2: Trench Rock Removal - per cubic yard; Section 31 0000 - Earthwork,
Part 1 General Paragraph 1.03.

C. Unit Price Item No. 3: Unsuitable Insitu Materials - per cubic yard; For materials determined by
the Engineer to be unsuitable for use as fill material in place. Payment shall include excavation
of unsuitable insitu materials, legal disposal off-site, and placement of granular fill material as
in-place fill.
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D. Unit Price Item No. 4: Asbestos Abatement - per mudded fitting. For fittings found to contain
asbestos or asbestos containing material, base on testing provided by third party agency,
provide all labor and materials to remove. Payment shall include removal and legal disposal off-
site.

E. Unit Price Item No. 5: Asbestos Abatement - per linear foot of asbestos containing insulation.
For asbestos or asbestos containing material, base on testing provided by third party agency,
provide all labor and materials to remove. Payment shall include removal and legal disposal off-
site.

F. Unit Price Item No. 6: Asbestos Abatement - per square foot of asbestos containing floor tile
and mastic. For asbestos or asbestos containing material, base on testing provided by third
party agency, provide all labor and materials to remove. Payment shall include removal and
legal disposal off-site.

G. Unit Price Item No. 7: Interior Concrete Slab Trenching - per square foot; For concrete slab saw
cutting and earth removal for underslab piping renovation work. The piping renovation work is
base bid and will be by others. Payment shall include saw cutting the existing concrete slab,
trenching, and trench in-fill. Payment shall include excavation, legal disposal off-site, and
placement of suitable soils and in-place concrete to match existing slab thickness, level, and
condition.

H. Unit Price Item No. 8: Asphalt Paving (Standard and Heavy Duty) - per square foot; For full
depth system (subbase, binder, and topcourse).

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General administrative requirements.

B. Electronic document submittal service.

C. Preconstruction meeting.

D. Site mobilization meeting.

E. Progress meetings.

F. Construction progress schedule.

G. Contractor's daily reports.

H. Progress photographs.

I. Coordination drawings.

J. Submittals for review, information, and project closeout.

K. Number of copies of submittals.

L. Requests for Interpretation (RFI) procedures.

M. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 01 6000 - Product Requirements:  General product requirements.

B. Section 01 7000 - Execution and Closeout Requirements:  Additional coordination
requirements.

C. Section 01 7800 - Closeout Submittals:  Project record documents; operation and maintenance
data; warranties and bonds.

D. Section 01 9113 - General Commissioning Requirements:  Additional procedures for submittals
relating to commissioning.
1. Where submittals are indicated for review by both Architect and the Commissioning

Authority, submit one extra and route to Architect first, for forwarding to the
Commissioning Authority.

2. Where submittals are not indicated to be reviewed by Architect, submit directly to the
Commissioning Authority; otherwise, the procedures specified in this section apply to
commissioning submittals.

1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 01 7000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 ELECTRONIC DOCUMENT SUBMITTAL SERVICE

A. All documents transmitted for purposes of administration of the contract are to be in electronic
( PDF ) format, as appropriate to the document, and transmitted via an Internet-based submittal
service that receives, logs and stores documents, provides electronic stamping and signatures,
and notifies addressees via email.
1. Besides submittals for review, information, and closeout, this procedure applies to

Requests for Interpretation (RFIs), progress documentation, contract modification
documents (e.g. supplementary instructions, change proposals, change orders),
applications for payment, field reports and meeting minutes, Contractor's correction
punchlist, and any other document any participant wishes to make part of the project
record.

B. Contractor and Architect are required to use this service.
1. It is Contractor's responsibility to submit documents in allowable format.
2. Subcontractors, suppliers, and Architect's consultants will be permitted to use the service

at no extra charge.
3. Users of the service need an email address, internet access, and PDF review software

that includes ability to mark up and apply electronic stamps (such as Adobe Acrobat,
www.adobe.com, or Bluebeam PDF Revu, www.bluebeam.com), unless such software
capability is provided by the service provider.

4. Paper document transmittals will not be reviewed; emailed electronic documents will not
be reviewed.

5. All other specified submittal and document transmission procedures apply, except that
electronic document requirements do not apply to samples or color selection charts.

C. BCA Architects & Engineers use Newforma Project Center as their construction management
software to control and streamline project tasks such as construction RFI’s, proposal requests,
submittals, transmittals, and other related project collaboration. Each Prime Contractor is
required to interface with this software.
1. BCA’s Contract Administration allows the Contractor (Newforma Team Member) to send

RFI’s, submittals and change order requests electronically. This process saves time,
money and allows the Contractor to view the history of all items for the project duration.

2. Contractors will be given instructions on how to utilize Newforma Project Center upon
execution of Agreements.

3. A Contractor (Newforma Team Member) who has worked with BCA and has previously
been issued a Newforma password can re-use that password for all projects. If a
Newforma Team Member has forgotten their password, they can request a password be
re-sent to them.

4. When a new Contractor contact is added to the Newforma Project Team (by BCA Contract
Administration) for a specific project, the Contractor will receive an email informing them
that they have been added to the project. The email will provide a username and
temporary password. Once this information is received, the Contractor (Newforma Team
Member) should follow the link within the email to the “Info Exchange” log-in screen.  It is
recommended that the Newforma Team Member save this link for future use. Once the
username and password are inserted, the Newforma Team Member will be prompted to
create a permanent password. After the new password is created, the Newforma Team
Member will be directed to the Info Exchange home page. From this page, the Newforma
Team Member will select the “My Projects” option in the upper left corner of the page.
From this page the Newforma Team Member will select the project that they are involved
in. This will lead to the project site screen. Along the left-hand side are a series of options
available to the Newforma Team Member.
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5. File transfers are used to send and receive large files without using email. Items such as
addenda, JC (job change) drawings, meeting minutes, and other project related items may
be posted at this location for the Newforma Team Member’s use.  Some files may be
posted for a limited period of time; therefore, Newforma Team Members should download
and store files on their own servers.

6. At any time, should a Newforma Team Member have a question regarding Newforma’s
Info Exchange, they can contact BCA’s Document Control Manager, Kristan Peck at (315)
782-8130, ext. 226.

D. Project Closeout:  Architect will determine when to terminate the service for the project and is
responsible for obtaining archive copies of files for Owner.

3.02 PRECONSTRUCTION MEETING

A. Architect will schedule a meeting after Notice of Award.

B. Attendance Required:
1. Owner.
2. Architect amd Architect's Resident Project Representative
3. Contractor.
4. Major Sub-contractors .

C. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Submission of initial Submittal schedule.
6. Designation of personnel representing the parties to Contract , Owner  and Architect .
7. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
8. Scheduling.
9. Scheduling activities of a Geotechnical Engineer.
10. Scheduling activities of an Asbestos Project Monitor.
11. Site Mobilization.

D. Record minutes and distribute copies within seven  days after meeting to participants, with  two 
copies to Architect , Owner , participants, and those affected by decisions made.

3.03 SITE MOBILIZATION MEETING

A. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

B. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10. Procedures for maintaining record documents.
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11. Requirements for start-up of equipment.
12. Inspection and acceptance of equipment put into service during construction period.

C. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at maximum bi-monthly
intervals.

B. Architect will make arrangements for meetings, prepare agenda with copies for participants,
preside at meetings.

C. Attendance Required:
1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Review of RFIs log and status of responses.
7. Review of off-site fabrication and delivery schedules.
8. Maintenance of progress schedule.
9. Corrective measures to regain projected schedules.
10. Planned progress during succeeding work period.
11. Coordination of projected progress.
12. Maintenance of quality and work standards.
13. Effect of proposed changes on progress schedule and coordination.
14. Other business relating to work.

E. Record minutes and distribute copies within seven  days after meeting to participants, with one 
copies to Architect , Owner , participants, and those affected by decisions made.

3.05 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned
operations for the first 60 days of work, with a general outline for remainder of work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

3.06 DAILY CONSTRUCTION REPORTS

A. Include only factual information.  Do not include personal remarks or opinions regarding
operations and/or personnel.

B. Prepare a daily construction report recording the following information concerning events at
Project site and project progress:
1. Date.



Highland Falls - Fort Montgomery Central School District 01 3000
Alterations and Additions to FMES Administrative Requirements
Project No. 2022-138 Ph1  Page No. 5 of 13 

2. High and low temperatures, and general weather conditions.
3. List of subcontractors at Project site.
4. List of separate contractors at Project site.
5. Approximate count of personnel at Project site.

a. Include a breakdown for supervisors, laborers, journeymen, equipment operators,
and helpers.

6. Major equipment at Project site.
7. Material deliveries.
8. Safety, environmental, or industrial relations incidents.
9. Meetings and significant decisions.
10. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work

activities (in Contractor's most recently updated and published schedule) and actual
activities.  Explain differences, if any.  Note days or periods when no work was in progress
and explain the reasons why.

11. Change Orders received and implemented.
12. Testing and/or inspections performed.
13. Signature of Contractor's authorized representative.

3.07 PROGRESS PHOTOGRAPHS

A. Submit new photographs at least once a month, within 3 days after being taken.

B. Maintain one set of all photographs at project site for reference; same copies as submitted,
identified as such.

C. Photography Type:  Digital; electronic files.

D. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to Architect.

E. In addition to periodic, recurring views, take photographs of each of the following events:
1. Completion of site clearing.
2. Excavations in progress.
3. Foundations in progress and upon completion.
4. Structural framing in progress and upon completion.
5. Enclosure of building, upon completion.
6. Final completion, minimum of ten (10) photos.

F. Views:
1. Provide non-aerial photographs from four cardinal views at each specified time, until date

of Substantial Completion.
2. Consult with Architect for instructions on views required.
3. Provide factual presentation.
4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of

field, and minimum distortion.

G. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
1. Delivery Medium:  Via email.
2. File Naming:  Include project identification, date and time of view, and view identification.
3. PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per

page, each photo labeled with file name; one PDF file per submittal.

3.08 COORDINATION DRAWINGS

A. Provide information required by Resident Project Representative for preparation of coordination
drawings.

B. Review drawings prior to submission to Architect.
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3.09 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract

Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

b. Do not forward requests which solely require internal coordination between
subcontractors.

2. Prepare using software provided by the Electronic Document Submittal Service.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine

from Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 01 6000 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with

provisions of the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings

and Specifications (comply with provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this section,

and/or missing key information required to render an actionable response.  They will be
returned without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the
question.  They will be returned without a response, with an explanatory notation.
a. The Owner reserves the right to assess the Contractor for the costs (on time-and-

materials basis) incurred by the Architect, and any of its consultants, due to
processing of such RFIs.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.
1. Official Project name and number, and any additional required identifiers established in

Contract Documents.
2. Owner's, Architect's, and Contractor's names.
3. Discrete and consecutive RFI number, and descriptive subject/title.
4. Issue date, and requested reply date.
5. Reference to particular Contract Document(s) requiring additional

information/interpretation.  Identify pertinent drawing and detail number and/or
specification section number, title, and paragraph(s).

6. Annotations:  Field dimensions and/or description of conditions which have engendered
the request.
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7. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents.  If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.

F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

G. Review Time:  Architect  will respond and return RFIs to Contractor  within ten  calendar days of
receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 12:00 noon  will be considered as having been received on the following regular
working day.
1. Response period may be shortened or lengthened for specific items, subject to mutual

agreement, and recorded in a timely manner in progress meeting minutes.

H. Responses:  Content of answered RFIs will not constitute in any manner a directive or
authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and
follow up with an appropriate Change Order request to Owner.
1. Response may include a request for additional information, in which case the original RFI

will be deemed as having been answered, and an amended one is to be issued forthwith.
 Identify the amended RFI with an R suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

4. Notify Architect  within ten  calendar days if an additional or corrected response is required
by submitting an amended version of the original RFI, identified as specified above.

3.10 SUBMITTAL SCHEDULE

A. Submit to Architect for review a schedule for submittals in tabular format.
1. Submit at the same time as the preliminary schedule specified in Section - 01 3216 -

Construction Progress Schedule.
2. Coordinate with Contractor's construction schedule and schedule of values.
3. Format schedule to allow tracking of status of submittals throughout duration of

construction.
4. Arrange information to include scheduled date for initial submittal, specification number

and title, submittal category (for review or for information), description of item of work
covered, and role and name of subcontractor.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery
when establishing submittal delivery and review deadline dates.
a. For assemblies, equipment, systems comprised of multiple components and/or

requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.11 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.
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D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.

3.12 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

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

C. Submit for Architect's knowledge as contract administrator or for Owner.

3.13 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 01 7800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds and Insurance: Prepare written information indicating current status of insurance or

bonding coverage. Include name of entity covered by insurance or bond, limits of
coverage, amounts of deductibles, if any, and term of the coverage.  Coordinate with the
General Conditions of the Construction Contract and the Supplementary Conditions.

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

6. Manufacturer's Field Reports: Prepare written information documenting factory-authorized
service representative's tests and inspections. Include the following, as applicable:
a. Name, address, and telephone number of factory-authorized service representative

making report.
b. Statement on condition of substrates and their acceptability for installation of product.
c. Summary of installation procedures being followed, whether they comply with

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

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

7. Other types as indicated.

D. Final Property Survey.

E. Submit for Owner's benefit during and after project completion.

3.14 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Extra Copies at Project Closeout:  See Section 01 7800.
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C. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.15 SUBMITTAL PROCEDURES

A. General Requirements:
1. Use a single transmittal for related items.
2. Submit separate packages of submittals for review and submittals for information, when

included in the same specification section.
3. Transmit using approved form.

a. Use form generated by Electronic Document Submittal Service software.
4. Sequentially identify each item.  For revised submittals use original number and a

sequential numerical suffix.
5. Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail

number; and specification section number and article/paragraph, as appropriate on each
copy.
a. Subcontract List:: Prepare a written summary identifying individuals or firms proposed

for each portion of the Work, including those who are to furnish products or
equipment fabricated to a special design. Include the following information in tabular
form:
1) Name, address, and telephone number of entity performing subcontract or

supplying products.
2) Number and title of related Specification Section(s) covered by subcontract.
3) Drawing number and detail references, as appropriate, covered by subcontrac

6. Product Data: Collect information into a single submittal for each element of construction
and type of product or equipment.
a. Mark each copy of each submittal to show which products and options are applicable.
b. Include the following information, as applicable:

1) Manufacturer's written recommendations.
2) Manufacturer's product Specifications.
3) Manufacturer's installation instructions.

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

4) Color charts.
5) Manufacturer's catalog cuts.
6) Wiring diagrams showing factory-installed wiring.
7) Printed performance curves.
8) Operational range diagrams.
9) Mill reports.
10) Standard product operation and maintenance manuals.
11) Compliance with specified referenced standards.
12) Testing by recognized testing agency.
13) Application of testing agency labels and seals.
14) Notation of coordination requirements.
15) Submit product data before or concurrent with samples.



Highland Falls - Fort Montgomery Central School District 01 3000
Alterations and Additions to FMES Administrative Requirements
Project No. 2022-138 Ph1  Page No. 10 of 13 

7. Delegated Design:
a. Performance and Design Criteria: Where professional design services or

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

submit a written request for additional information to Architect.
8. Delegated-Design Submittal: In addition to Shop Drawings, product data, and other

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

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

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

10. Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents

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

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

13. Schedule of Tests and Inspections: Comply with requirements specified in Section 01
4000.

14. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.
a. Review each submittal and check for coordination with other Work of the Contract

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

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

c. Submittals from sources other than the Contractor, or without Contractor's stamp will
not be acknowledged, reviewed, or returned.

15. Deliver each submittal on date noted in submittal schedule, unless an earlier date has
been agreed to by all affected parties, and is of the benefit to the project.
a. Upload submittals in electronic form to Electronic Document Submittal Service.

16. Schedule submittals to expedite the Project, and coordinate submission of related items.
a. For each submittal for review, allow 15 days excluding delivery time to and from the

Contractor.
b. For sequential reviews involving Architect's consultants, Owner, or another affected

party, allow an additional 7 days.
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c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in
addition to Architect's approval, allow an additional 30 days.

17. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

18. Provide space for Contractor and Architect review stamps.
19. When revised for resubmission, identify all changes made since previous submission.
20. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with

requirements.
21. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct

portion(s) of the work, and have received prior approval for their use.
22. Submittals not requested will not be recognized or processed.
23. Submittals not requested will be recognized, and will be returned "Not Reviewed",

B. Product Data Procedures:
1. Submit only information required by individual specification sections.
2. Collect required information into a single submittal.
3. Submit concurrently with related shop drawing submittal.
4. Do not submit (Material) Safety Data Sheets for materials or products.  

a. Submit information directly to Owner; do not submit to Architect

C. Shop Drawing Procedures:
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting

Contract Documents and coordinating related work.
2. Do not reproduce Contract Documents to create shop drawings.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.

D. Samples Procedures: Submit samples for review of kind, color, pattern, and texture for a check
of these characteristics with other elements and for a comparison of these characteristics
between submittal and actual component as delivered and installed.
1. Transmit related items together as single package.
2. Identify each item to allow review for applicability in relation to shop drawings showing

installation locations.
a. Generic description of sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.
e. Disposition: Maintain sets of approved samples at Project Site, available for quality-

control comparisons throughout the course of construction activity. Sample sets may
be used to determine final acceptance of construction associated with each set.
1) Samples that may be incorporated into the Work are indicated in individual

Specification Sections. Such samples must be in an undamaged condition at
time of use.

2) Samples not incorporated into the Work, or otherwise designated as Owner's
property, are the property of Contractor.

3) Samples for Initial Selection: Submit manufacturer's color charts consisting of
units or sections of units showing the full range of colors, textures, and patterns
available.

4) Number of Samples: Submit two (2) full set of available choices where color,
pattern, texture, or similar characteristics are required to be elected from
manufacturer's product line. Architect will return submittal with options selected.
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5) Samples for Verification: Submit full-size units or samples of size indicated,
prepared from same material to be used for the Work, cured and finished in
manner specified, and physically identical with material or product proposed for
use, and that show full range of color and texture variations expected. Samples
shall include, but are not limited to, the following: partial sections of
manufactured or fabricated components; small cuts or containers of materials;
complete units of repetitively used materials; swatches showing color, texture,
and pattern; color range sets; and components used for independent testing and
inspection.

6) Number of Samples: Submit three (3) sets of samples. Architect will retain one
(1) sample set; remainder will be returned. Mark-up and retain one (1) returned
sample set as a Project Record Sample.

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

8) If variation in color, pattern, texture, or other characteristic is inherent in material
or product represented by a sample, submit at least three (3) sets of paired units
that show approximate limits of variations.

3. Include with transmittal high-resolution image files of samples to facilitate electronic review
and approval. Provide separate submittal page for each item image.

E. Schedule: Comply with requirements specified in Section 01 3216 - Construction Progress
Schedule. Coordinate submittals with approved construction progress schedule.

F. Schedule of Values: Comply with requirements specified in  Section 01 2000 Price and
Payment Procedures, the General Conditions of the Construction Contract and Supplementary
Conditions.

3.16 SUBMITTAL REVIEW

A. General: Architect will not review submittals that do not bear Contractor's approval stamp and
will return them without action.

B. Submittals for Review:  Architect will review each submittal, and approve, or take other
appropriate action.

C. Submittals for Information:  Architect will acknowledge receipt and review.  See below for
actions to be taken.

D. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.
1. Notations may be made directly on submitted items and/or listed on appended Submittal

Review cover sheet.

E. Architect's and consultants' actions on items submitted for review:
1) Final Unrestricted Release: When the Architect marks a submittal "No

Exceptions Taken", the Work covered by the submittal may proceed provided it
complies with requirements of the Contract Documents. Final payment depends
on that compliance.

2) Final-But-Restricted Release: When the Architect marks a submittal "Exceptions
As 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.

3) Restricted Release, Returned for Resubmittal: When the Architect marks a
submittal “For Construction According to Notations, Revise and Resubmit”, 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. Revise or prepare a new submittal
according to the notations; resubmit without delay. Repeat if necessary to obtain
different action mark.
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4) Resubmit corrected item, with review notations acknowledged and incorporated.
 Resubmit separately, or as part of project record documents.

5) Non-responsive resubmittals may be rejected.
b. "Revise and Resubmit".

1) Returned for Resubmittal: When the Architect marks a submittal "Resubmit", do
not proceed with Work covered by the submittal, including purchasing,
fabrication, delivery, or ther activity. Revise or prepare a new submittal
according to the notations; resubmit without delay. Repeat if necessary to obtain
different action mark.

2) Resubmit revised item, with review notations acknowledged and incorporated.
3) Non-responsive resubmittals may be rejected.

F. Architect's and consultants' actions on items submitted for information:

G. Do not use or allow others to use submittals marked "Resubmit" at the Project Site or
elsewhere where Work is in progress.

H. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned
without review.

I. Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

END OF SECTION
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SECTION 01 3529.10
LIFE SAFETY REQUIREMENTS DURING SCHOOL CONSTRUCTION

PART 1  GENERAL

1.01 BASIC REQUIREMENTS

A. All Construction shall comply with the New York State Education Department Commissioner’s
Regulations, Section 155.5 Uniform Safety Standards for School Construction and
Maintenance Projects.

B. The occupied portion of the school building shall always comply with the minimum requirements
necessary to maintain a valid Certificate of Occupancy and shall be monitored during
construction for safety violations by School District personnel.

C. The areas to be disturbed by reconstruction, alteration or demoition have been tested for the
presence of asbestos and lead.  See Section 02 2600 for additional information.

1.02 SAFETY AND SECURITY STANDARDS

A. General Safety and Security Standards for Construction Projects:
1. All Construction, Reconstruction and Renovation Work shall be performed in a manner to

protect the workers and public from injury.  Adjoining property and structures shall be
protected from damage at all times by all Contractors.

2. The Contractors are to maintain clear and safe passage through the existing corridors
throughout the duration of the project.

3. All construction materials shall be stored in a safe and secure manner.
4. Fences around construction supplies or debris shall be maintained.  Gates shall always be

locked unless a worker is in attendance to prevent unauthorized entry.
5. During exterior renovation Work, overhead protection shall be provided for any entry/exit,

sidewalks, or areas immediately beneath the Work Site and such areas shall be fenced off
and provided with warning signs to prevent unauthorized entry.

6. Workers shall be required to wear photo-identification badges at all times for identification
and security purposes while working at the Project Site.

7. Exterior Protection of Pedestrians:
Height of
Construction

Distance from Construction to Lot
Line

Type of Protection

8 feet or less Less than 5 feet Construct railings
8 feet or less 5 feet or more None
More than 8 feet Less than 5 feet Barrier and covered

walkway
More than 8 feet 5 feet or more, but no more than

one-forth the height of construction
Barrier and covered
walkway

More than 8 feet 5 feet or more, but between one-
forth and one-half the height of
construction

Barrier

More than 8 feet 5 feet or more, but exceeding one-
half the height of construction

None

a. Barrier Design:  Barriers shall be designed to resist loads required in Chapter 16 of
the Building Code of New York State.

8. Throughout the duration of the project, the E-Contractor (Electrical) is responsible for the
maintenance and operation of the existing fire alarm and fire detection system throughout
the building including areas occupied by the Owner and areas of renovation.
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1.03 SEPARATION

A. Separation of Construction Areas from Occupied Spaces.
1. Construction areas which are under the control of a Contractor and, therefore, not

occupied by District staff or students shall be separated from occupied areas by code
compliant construction.

2. Provisions shall be made to prevent the passage of dust and contaminants into occupied
parts of the building.  Periodic inspection and repairs of the containment barriers must be
made to prevent exposure to dust or contaminants.

3. Type 'X' gypsum board on metal studs must be used in exit ways and other areas that
require fire rated separation.

4. Heavy duty plastic sheeting may be used only for a vapor, fine dust or air infiltration
barrier, and shall not be used to separate occupied spaces from construction areas.

5. School buildings occupied during a Construction Project shall maintain required health,
safety, and educational capabilities at all times that classes are in session.

6. A specific stairwell and/or elevator shall be assigned for construction worker use during
work hours.  In general, construction workers may not use corridors, stairs, or elevators
designated for students or school staff.

7. Large amounts of debris must be removed by using enclosed chutes or a similar sealed
system.  There shall be no movement of debris through halls of occupied spaces of the
building.  No material shall be dropped or thrown outside the walls of the building.

8. All occupied parts of the building affected by renovation activity shall be cleaned at the
close of each work day utilizing hepa filtered vacuum system.

1.04 VENTILATION

A. The existing ventilation system shall be maintained throughout the Project in occupied areas.

B. The Contractor shall provide temporary ventilation and/or modification to existing ventilation
systems as indicated in the Construction Drawings or as required by the Architect, Resident
Project Representative, and Owner.

1.05 EXITING

A. Required building exiting shall be maintained at all times so that there are no dead end
conditions or corridor pockets greater than 1-1/2 times the corridor or pocket width.

B. The Contractor shall provide temporary exits and related construction to maintain exiting
capacities as required in the Construction Drawings or determined by the Architect, Resident
Project Representative, and Owner.

1.06 FIRE AND HAZARD PREVENTION

A. Areas of buildings under construction that are to remain occupied shall maintain a Certificate of
Occupancy.  In addition, all requirements itemized on the Fire Safety Inspection Report shall be
in compliance during periods of student or staff occupancy, the following shall be strictly
enforced.
1. NO SMOKING IS ALLOWED ON PUBLIC SCHOOL PROPERTY, INCLUDING

CONSTRUCTION AREAS.
2. During construction daily inspections of District occupied areas shall be conducted by

School District personnel to assure that construction materials, equipment, or debris do
not block fire exits or emergency egress windows.  The Contractor shall promptly move
any or all construction debris, materials, and/or equipment as required to maintain exist
passages at all times and clear during student or staff occupancy.

3. Proper operation of fire extinguishers, fire alarm, and smoke/fire detection systems shall
be maintained throughout the duration of the Project.
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1.07 NOISE ABATEMENT

A. Construction activities and operations shall not produce noise in excess of 60 dba in occupied
spaces.  If noise levels in occupied classroom spaces exceed 60 dba the Contractor shall
provide acoustical abatement procedures or schedule activities during unoccupied times.  Each
Contractor is advised that the School District may schedule "no work" periods during the
Project.

1.08 HAZARD CONTROL

A. The Contractor shall take every precaution to eliminate the potential of construction fumes
entering  the occupied building.  The Contractor shall take care to assure fresh air intakes do
not draw construction related fumes into the building.
1. The contractor shall be responsible for the control of chemical fumes, gases, and other

contaminates produced by welding, gasoline or diesel engines, roofing, paving, painting,
etc. to ensure they do not enter occupied portions of the building or air intakes.

B. The Contractor shall provide for "off-gassing" of volatile organic compounds introduced during
construction before occupancy. Specific attention is warranted for activities including glues,
paint, furniture, carpeting, wall coverings, and drapery. Manufacturers shall be contacted to
obtain information regarding appropriate temperatures and times needed to cure or ventilate
the product during use and before safe occupancy of a space can be assured. Building
materials or furnishings which "off-gas" chemical fumes, gases, or other contaminants shall be
aired out in a well-ventilated heated warehouse before it is brought to the Project Site for
installation or the manufacturer's recommended "off-gassing" periods must be scheduled
between installation and use of the space. If the Work will generate toxic gases that cannot be
contained in an isolated area, the Work must be done when school classes and programs are
not in session. The Work Areas must be properly ventilated and the material must be given
proper time to cure or "off gas" before re-occupancy.

C. The Contractor shall maintain the Manufacturer's Material Safety Data Sheets (MSDS) at the
site for all products used in the project. MSDS shall be provided to the School District when
requested. MSDS indicate chemicals used in the product, product toxicity, typical side effects of
exposure to the product, and safe procedures for use of the product.

D. Asbestos abatement protocols. All asbestos abatement projects shall comply with all applicable
federal and State laws including but not limited to the New York State Department of Labor
industrial code rule 56(12 NYCRR 56), and the Federal Asbestos Hazard Emergency
Response Act(AHERA),40 CFR Part 763 (Code of Federal Regulations, 1998 Edition,
Superintendent of Public Documents, U.S. Government Printing Office, Washington, DC 20402;
1998.
1. Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be

performed while the building is occupied.” Note, It is the State Education Department's
current interpretation that the term “building”, as referenced in this section, means a wing
or major section of a building that can be completely isolated from the rest of the building
with sealed non combustible construction. The isolated portion of the building must
contain potential contaminates which do not pass through the occupied portion and
ventilation systems and must be physically separated and sealed at the isolation barrier.

2. Exterior work such as roofing, flashing, siding, or soffit work may be performed on
occupied buildings provided proper variances are in place as required, and complete
isolation of ventilation systems and at windows is provided. Care must be taken to
schedule work so that classes are not disrupted by noise or visual distraction.

3. Reference Sections 02 8213 Asbestos Abatement and 02 8314 Miscellaneous Hazardous
& Special Wastes for additional information.

E. Asbestos Abatement Protocols. If, in the event unknown, unsuspected asbestos containing
materials are discovered in a friable state, or disturbed, or required to be removed to safely
accommodate required construction, notify the Architect, Resident Project Representative, and
Owner immediately.
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F. Lead paint. Any construction or maintenance operations which will disturb lead based paint will
require abatement of those areas pursuant to protocols detailed in the "Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing" (June 1995; U.S. Department
of Housing and Urban Development, 451 7th Street SW, Washington, D.C. 20410
(202)401-0388; available at the Department of Housing and Urban Renewal web site;
www.hud.gov/lea/leadwnlo.html). All areas scheduled for construction as well as areas of
flaking and peeling paint shall be tested for the presence of lead and abated or encapsulated in
accordance with the above noted guidelines. EPA Certified Lead Risk Assessor must perform
analysis and an EPA Certified Lead Supervisor whom is also a New York State licensed
Architect or Engineer shall prepare the Lead Hazard Control Plan.
1. Reference Sections 02 6200 Asbestos, Lead and Pcb Assessment for additional

information.

G. Lead Paint. All existing painted surfaces identified as lead containing will require control and
clean-up pursuant to protocols detailed in the "Guidelines for the Evaluation and Control of
Lead-Based Paint Hazards in Housing" (June 1995; U.S. Department of Housing and Urban
Development, 451 7th Street SW, Washington, D.C. 20410 (202) 401-0388; available at the
Department of Housing and Urban Renewal web site; www.hud.gov/lea/leadwnlo.html). All
areas scheduled for construction as well as areas of flaking and peeling paint shall be tested for
the presence of lead and abated or encapsulated in accordance with the above noted
guidelines. EPA Certified Lead Risk Assessor must perform analysis.

1.09 POST CONSTRUCTION INSPECTION

A. Each Contractor is advised that the School District shall be provided the opportunity for a walk-
through inspection by the School District's Health and Safety Committee members to confirm
building safety during construction and that the area is ready to be re-opened for occupancy.

PART 2  PRODUCTS - NOT USED.

PART 3  EXECUTION - NOT USED.

END OF SECTION
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SECTION 01 4000
QUALITY REQUIREMENTS

PART 3  EXECUTION

1.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

1.02 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION



This page intentionally left blank



Highland Falls - Fort Montgomery Central School District 01 4533

Alterations and Additions to FMES
Code-Required Special

Inspections and Procedures
Project No. 2022-138 Ph1  Page No. 1 of 7 

SECTION 01 4533
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Code-required special inspections.

B. Testing services incidental to special inspections.

C. Submittals.

1.02 RELATED REQUIREMENTS

A. Statement of Special Inspections

B. Section 01 3000 - Administrative Requirements:  Submittal procedures.

C. Section 01 4000 - Quality Requirements.

D. Section 01 6000 - Product Requirements:  Requirements for material and product quality.

1.03 DEFINITIONS

A. Code or Building Code:  ICC (IBC), International Building Code, Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements and
specifically, Chapter 17 - Special Inspections and Tests.

B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:
1. Special inspections are inspections and testing of materials, installation, fabrication,

erection or placement of components and connections mandated by the AHJ that also
 require special expertise to ensure compliance with the approved Contract Documents
and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

1.04 REFERENCE STANDARDS

A. ACI 318 - Building Code Requirements for Structural Concrete; 2019 (Reapproved 2022).

B. AISC 360 - Specification for Structural Steel Buildings; 2022.

C. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the
Field; 2023.

D. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2017.

E. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

F. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection; 2021.

G. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.

H. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems; 2020a.

I. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2020a.

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

K. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).
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L. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment
(2020).

M. IAS AC291 - Accreditation Criteria for Special Inspection Agencies AC291; 2019.

N. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

O. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel
Deck; 2017.

P. SUBMITTALS
1. See Section 01 3000 - Administrative Requirements, for submittal procedures.
2. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection

Agency is required to:
a. Submit agency name, address, and telephone number, names of full time registered

Engineer and responsible officer.
b. Submit copy of report of laboratory facilities inspection made by NIST Construction

Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

c. Submit certification that Special Inspection Agency is acceptable to AHJ.
3. Special Inspection Reports:  After each special inspection, Special Inspector is required to

promptly submit at least two copies of report; one to Architect and one to the AHJ.
a. Include:

1) Date issued.
2) Project title and number.
3) Name of Special Inspector.
4) Date and time of special inspection.
5) Identification of product and specifications section.
6) Location in the Project.
7) Type of special inspection.
8) Date of special inspection.
9) Results of special inspection.
10) Compliance with Contract Documents.

b. Final Special Inspection Report:  Document special inspections and correction of
discrepancies prior to the start of the work.

4. Test Reports:  After each test or inspection, promptly submit at least two copies of report;
one to Architect and one to AHJ.
a. Include:

1) Date issued.
2) Project title and number.
3) Name of inspector.
4) Date and time of sampling or inspection.
5) Identification of product and specifications section.
6) Location in the Project.
7) Type of test or inspection.
8) Date of test or inspection.
9) Results of test or inspection.
10) Compliance with Contract Documents.

5. Certificates:  When specified in individual special inspection requirements, Special
Inspector shall submit certification by the manufacturer, fabricator, and installation
subcontractor to Architect and AHJ, in quantities specified for Product Data.
a. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
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1.05 SPECIAL INSPECTION AGENCY

A. Owner or Architect will employ services of a Special Inspection Agency to perform inspections
and associated testing and sampling in accordance with ASTM E329 and required by the
building code.

B. The Special Inspection Agency may employ and pay for services of an independent testing
agency to perform testing and sampling associated with special inspections and required by the
building code.

C. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

D. TESTING AND INSPECTION AGENCIES

1.06 QUALITY ASSURANCE

A. Special Inspection Agency Qualifications:
1. Independent firm specializing in performing testing and inspections of the type specified in

this section.
2. Accredited by IAS according to IAS AC291.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. Frequency of Special Inspections:  Special Inspections are indicated as continuous or periodic.
1. Continuous Special Inspection:  Special Inspection Agency is required to be present in the

area where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspection:  Special Inspection Agency is required to be present in the
area where work is being performed and observe the work part-time or intermittently and
at the completion of the work.

3.02 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION

A. Structural Steel:  Comply with quality assurance inspection requirements of ICC (IBC)-2018.

B. Cold-Formed Steel Deck:  Comply with quality assurance inspection requirements of SDI
(QA/QC).

C. High-Strength Bolt, Nut and Washer Material:
1. Verify identification markings comply with ASTM standards specified in the approved

contract and to AISC 360, Section A3.3; periodic.
2. Submit manufacturer's certificates of compliance; periodic.

D. High-Strength Bolting Installation:  Verify items listed below comply with AISC 360, Section
M2.5.
1. Snug tight joints; periodic.

E. Structural Steel and Cold Formed Steel Deck Material:
1. Structural Steel:  Verify identification markings comply with AISC 360, Section M3.5;

periodic.
2. Other Steel:  Verify identification markings comply with ASTM standards specified in the

approved Contract Documents; periodic.
3. Submit manufacturer's certificates of compliance and test reports; periodic.

F. Weld Filler Material:
1. Verify identification markings comply with AWS standards specified in the approved

Contract Documents and to AISC 360, Section A3.5; periodic.
2. Submit manufacturer's certificates of compliance; periodic.

G. Welding:
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1. Structural Steel and Cold Formed Steel Deck:
a. Complete and Partial Joint Penetration Groove Welds:  Verify compliance with AWS

D1.1/D1.1M; continuous.
b. Multi-pass Fillet Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
c. Single Pass Fillet Welds Less than 5/16 inch Wide:  Verify compliance with AWS

D1.1/D1.1M; periodic.
d. Plug and Slot Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.
e. Single Pass Fillet Welds 5/16 inch or Greater:  Verify compliance with AWS

D1.1/D1.1M; continuous.
f. Floor and Roof Deck Welds:  Verify compliance with AWS D1.3/D1.3M; continuous.

2. Reinforcing Steel:  Verify items listed below comply with AWS D1.4/D1.4M and ACI 318,
Section 3.5.2.
a. Verification of weldability; periodic.
b. Reinforcing steel resisting flexural and axial forces in intermediate and special

moment frames as well as where it is referenced in older codes. Elements of special
structural walls of concrete and shear reinforcement; continuous.

c. Shear reinforcement; continuous.
d. Other reinforcing steel; periodic.

H. Steel Frame Joint Details: Verify compliance with approved Contract Documents.
1. Details, bracing and stiffening; periodic.
2. Member locations; periodic.
3. Application of joint details at each connection; periodic.

3.03 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION

A. Reinforcement, Including Prestressing Tendons, and Verification of Placement:  Verify
compliance with ACI 318, Chapters 20, 25.2, 25.3, 26.6.1-26.6.3; periodic.

B. Reinforcing Steel, Including Prestressing of Tendons and Placement:  Verify compliance with
approved Contract Documents and ACI 318, Sections 3.5 and 7.1 through 7.7; periodic.

C. Reinforcing Bar Welding:  Verify compliance with AWS D1.4/D1.4M and ACI 318, 26.6.4;
periodic.
1. Verify weldability of reinforcing bars other than those complying with ASTM A706/A706M;

periodic.
2. Inspect single-pass fillet welds, maximum 5/16 inch; periodic.
3. Inspect all other welds; continuous.

D. Reinforcing Steel Welding:  Verify compliance with AWS D1.4/D1.4M and ACI 318, Section
3.5.2; periodic.

E. Anchors Cast in Concrete:  Verify compliance with ACI 318; periodic.

F. Bolts Installed in Concrete:  Where allowable loads have been increased or where strength
design is used, verify compliance with approved Contract Documents and ACI 318, Sections
8.1.3 and 21.2.8 prior to and during placement of concrete; continuous.

G. Anchors Post-Installed in Hardened Concrete:  Verify compliance with ACI 318.
1. Adhesive Anchors:  Verify horizontally or upwardly-inclined orientation installations

resisting sustained tension loads - Section 17.8.2.4; continuous.
2. Other Mechanical and Adhesive Anchors:  Verify as per Chapter 17.8.2; periodic.

H. Anchors Installed in Hardened Concrete:  Verify compliance with ACI 318, Sections 3.8.6,
8.1.3, and 21.2.8; periodic.

I. Design Mix:  Verify plastic concrete complies with the design mix in approved Contract
Documents and with ACI 318, Chapter 19, 16.4.3, 26.4.4; periodic.

J. Design Mix:  Verify plastic concrete complies with the design mix in approved Contract
Documents and with ACI 318, Chapter 4 and 5.2; periodic.
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K. Concrete Sampling Concurrent with Strength Test Sampling:  Each time fresh concrete is
sampled for strength tests, verify compliance with ASTM C172/C172M, ASTM C31/C31M and
ACI 318, Chapter 26.5, 26.12, and record the following, continuous:
1. Slump.
2. Air content.
3. Temperature of concrete.

L. Specified Curing Temperature and Techniques:  Verify compliance with ACI 318, Chapter
26.5.3 through 26.5.5; periodic.

M. Specified Curing Temperature and Techniques:  Verify compliance with approved Contract
Documents and ACI 318, Sections 5.11 through 5.13; periodic.

N. Formwork Shape, Location and Dimensions:  Verify compliance with approved Contract
Documents and ACI 318, Chapter 26.11.1.2(b); periodic.

O. Welding of Reinforcing Bars:  Conduct special inspections and verify Special Inspector's
qualifications in accordance with requirements of AWS D1.4/D1.4M.

P. Materials:  If the Contractor cannot provide sufficient data or documentary evidence that
concrete materials comply with the quality standards of ACI 318, the AHJ will require testing of
materials in accordance with the appropriate standards and criteria in ACI 318, Chapters 19
and 20.

3.04 SPECIAL INSPECTIONS FOR SOILS

A. Materials and Placement:  Verify each item below complies with approved construction
documents and approved geotechnical report.
1. Design bearing capacity of material below shallow foundations; periodic.
2. Design depth of excavations and suitability of material at bottom of excavations; periodic.
3. Materials, densities, lift thicknesses; placement and compaction of backfill: continuous.
4. Subgrade, prior to placement of compacted fill verify proper preparation; periodic.

B. Testing:  Classify and test excavated material; periodic.

3.05 SPECIAL INSPECTIONS FOR FIRE RESISTANT PENETRATIONS AND JOINTS

A. Verify penetration firestops in accordance with ASTM E2174.
1. Visual Inspection: Onsite during installation and randomly witness a minimum of 10% of

each type of fire stop being installed.
2. Destructive Inspection: Post installation inspection, which requires destructive type

verification of the fire stop and repair of the fire stop. Aminimum of 2%, but not less than
one, of each typeof fire stop shall be inspected per floor or for each area of the floor when
the floor is larger than 10,000 square feet.

B. Verify fire resistant joints in accordance with ASTM E2393.
1. Visual Inspection: Randomly witness a minimum of 5% of the total linear feet of each type

of fire resistive joint system being installed.
2. Destructive Inspection: Post installation inspection should consist of a minimum of one

sampling per type of joint system per 500 linear feet.

3.06 SPECIAL INSPECTION AGENCY DUTIES AND RESPONSIBILITIES

A. Special Inspection Agency shall:
1. Verify samples submitted by Contractor comply with the referenced standards and the

approved Contract Documents.
2. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
3. Perform specified sampling and testing of products in accordance with specified reference

standards.
4. Ascertain compliance of materials and products with requirements of Contract Documents.
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5. Promptly notify Architect and Contractor of observed irregularities or non-compliance of
work or products.

6. Perform additional tests and inspections required by Architect.
7. Attend pre-construction meetings and progress meetings.
8. Submit reports of all tests or inspections specified.

B. Limits on Special Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

D. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.07 TESTING AGENCY DUTIES AND RESPONSIBILITIES

A. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
2. Perform specified sampling and testing of products in accordance with specified

standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests or inspections specified.

B. Limits on Testing or Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. On instructions by Architect, perform re-testing required because of non-compliance with
specified requirements, using the same agency.

D. Contractor will pay for re-testing required because of non-compliance with specified
requirements.

3.08 CONTRACTOR DUTIES AND RESPONSIBILITIES

A. Contractor Responsibilities, General:
1. Deliver to agency at designated location, adequate samples of materials for special

inspections that require material verification.
2. Cooperate with agency and laboratory personnel; provide access to approved documents

at project site, to the work, to manufacturers' facilities, and to fabricators' facilities.
3. Provide incidental labor and facilities:

a. To provide access to work to be tested or inspected.
b. To obtain and handle samples at the site or at source of Products to be tested or

inspected.
c. To facilitate tests or inspections.
d. To provide storage and curing of test samples.
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4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing or inspection services.

5. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

6. Retain special inspection records.

END OF SECTION
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SECTION 01 5000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 INTERIOR ENCLOSURES

A. Provide temporary partitions and ceilings as indicated to separate work areas from Owner-
occupied areas, to prevent penetration of dust and moisture into Owner-occupied areas, and to
prevent damage to existing materials and equipment.

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and
sealed edges at intersections with existing surfaces:

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 5100
TEMPORARY UTILITIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary Utilities:  Provision of electricity, lighting, heat, ventilation, and water.

1.02 RELATED REQUIREMENTS

A. Section 01 5000 - Temporary Facilities and Controls:

1.03 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

B. NFPA 70-2017 - National Electrical Code; 2017.

C. NFPA 70B-2019 - Recommended Practice for Electrical Equipment Maintenance; 2019.

D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.

E. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring
Code or Reference Standard.

F. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.

1.04 TEMPORARY ELECTRICITY

A. Cost:  By Contractor.

B. Temporary Electricity - General:
1. The Electrical Contractor will secure and pay for all required permits, certifications,

notarizations and backchardges for the Work related to temporary electricity and other
expenses incidental to the installtion of temporary electricity.

2. All temporary electricity and temporary electrical work shall meet the requirements of the
National Electrical Codes (NFPA 70, NFPA 70B,  NFPA 70E) the National Fire Alarm
Code (NFPA 72); the local utility company and OSHA.  

3. All necessary overhead pole lines, transformers, meters, cables, panelboards, switches,
and accessories required by the temporary electricity and lighting installation to be
provided by the Electrical Contractor

4. The Electrical Contractor will provide temporary lighting in all work areas of renovation and
new building.

5. Temporary wiring to temporary lighting, fixtures, fire alarm equipment, other equipment
and related accessories required for the Work to be provided by the Electrical Contractor.
 Temporary wiring, temporary lighting, fixture, fire alarm equipment and related
accessories are to be removed by the Electrical Contractor prior to Substantial Completion
when permanent systems are available.

6. The Electrical Contractor is to size and provide the temporary electricity service based on
the following:
a. Rooms or spaces under 250 sf - one (1) 100 watt lamp.
b. Rooms or spaces over 250 sf and under 500 sf - two (2) 100 watt lamps.
c. Rooms or spaces over 500 sf - one (1) 200 watt lamp per every 1,000 sf or fraction

thereof.
d. Sufficient wiring outlets and lamps shall be installed to insure proper lighting in

stairwells, corridors and passage areas.
e. Temporary power, in addition to the lighting requirements, shall be provided

throughout the areas of renovation and new building for electrically operated tools on
a minimum of 0.50 watts per square foot, including for motors up to 1 hp.

C. Connect to Owner's existing power service.
1. Do not disrupt Owner's need for continuous service.
2. Exercise measures to conserve energy.
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D. The Electrical Contractor is to provide temporary electric feeder from existing building electrical
service at location as directed.
1. Provide and maintain a 120 volt distribution system throughout the Project Work Areas for

the temporary outlets to be used by all Contracts.
2. Circuits for the temporary distribution system shall betaken from any accessible power

panel in existing building if adequate power is available for temporary distribution.
3. Cables used for the temporary service shall be concealed above ceilings in all occupied

spaces of the Owner.
4. The Electrical Contractor is to provide and maintain temporary power to all of the Prime

Contractor's field office and the Resident Project Representative's field office, and to
disconnect same and remove any necessary power poles at the end of the Project.

E. Complement existing power service capacity and characteristics as required.

F. Provide power outlets for construction operations, with branch wiring and distribution boxes
located at each floor. Provide flexible power cords as required.

G. The Electrical Contractor to provide temporary power distribution (outlets) to be spaced so that
any Contractor can obtain power for Work at any point within the project with a 50 foot
extension cord.
1. Each Contractor is responsible for providing extensions cords as required to complete

their Work.

H. Provide main service disconnect and over-current protection at convenient location  .

I. Permanent convenience receptacles may not  be utilized during construction.

J. Provide adequate distribution equipment, wiring, and outlets to provide single phase branch
circuits for power and lighting.

K. The Electrical Contractor shall provide and maintain temporary and/or permanent power to all
permanently installed equipment within 15 calendar days of installation including sump pumps,
fans, pumps, and boilers any of which require operation prior to substantial completion of the
Project.

L. Temporary power will not be used for resistive electric temporary heat or temporary heat of any
kind.

M. Under no circumstances will electric welders be connected to the temporary electric service.
Contractors requiring welder shall supply engine-driven equipment or make independent
arrangements for power.

1.05 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES

A. The Electrical Contractor will provide and maintain LED or compact fluorescent lighting as
suitable for the application for construction operations in accordance with requirements of 29
CFR 1926, the Building Code of New York State and the National Electric Code.

B. The Electrical Contractor is to provide the temporary lighting based on the following:
1. Rooms or spaces under 250 sf - one (1) 100 watt lamp.
2. Rooms or spaces over 250 sf and under 500 sf - two (2) 100 watt lamps.
3. Rooms or spaces over 500 sf - one (1) 200 watt lamp per every 1,000 sf or fraction

thereof.
4. Sufficient lamps shall be installed to insure proper lighting in stairwells, corridors and

passage areas.
5. The Electrical Contractor shall furnish and install all lamps, both initial and replacement,

used for the temporary lighting system
6. All lamps installed in permanent lighting fixtures that are used as temporary lighting during

the construction period, are to be removed and replaced with lamps (bulbs) prior to
completion of the project by the Electrical Contractor.

7. The Electrical Contractor shall provide and maintain temporary lighting (minimum 5 foot
candles) in areas of renovation and new construction .
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C. The Electrical Contractor is to brovide branch wiring from power source to distribution boxes
with lighting conductors, pigtails, and lamps as required.

D. The Electrical Contractor is to maintain lighting and provide routine repairs.

E. Any Contractor requiring  additional lighting capabilities other than as provided for herein is to
provide, at their own expense, a separate feeder and lighting system.

F. Permanent building lighting may be utilized during construction.

1.06 TEMPORARY HEATING - GENERAL

A. Definitions:
1. Building is Enclosed: The building shall be considered enclosed when the exterior

surfaces are completed sufficiently to exclude the elements and retain heat. The General
Contractor shall make all permanent or, at his option, temporary enclosures of the exterior
surfaces of the building to exclude the elements and retain heat as soon as practical, in
accordance with the approved progress schedule. At a minimum, enclosure shall include,
but not be limited to, roof installation, exterior building envelope including wall insulation,
windows and doors or material equal in R-value. It shall be the responsibility of the
General Contractor to notify the Resident Project Representative, Owner, and other Prime
Contractors  involved with the Project in writing that the building is enclosed. Upon receipt
of the General Contractor's notification, the Resident Project Representative and
Owner shall verify that the building is sufficiently enclosed to enact the provisions of the
Specifications

B. Provide heating devices and heat as needed to maintain specified conditions for construction
operations.

C. Maintain minimum ambient temperature of 50 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

D. Owner's existing heat plant may be used.

E. Prior to operation of permanent equipment for temporary heating purposes, verify that
installation is approved for operation, equipment is lubricated and filters are in place.  Provide
and pay for operation, maintenance, and regular replacement of filters and worn or consumed
parts.

1.07 TEMPORARY HEAT DURING CONSTRUCTION - EXISTING BUILDINGS

A. During such periods where scheduled Renovation Work is to be performed during periods
when heat is required, the Mechanical Contractor is completely responsible for providing
temporary heat.
1. Payment for installation and maintenance of temporary heat shall be the complete

responsibility of the Mechanical Contractor..

B. The method of temporary heat shall meet all applicable codes and ordinances.

C. At no time shall the temporary heating system be allowed to be connected to the temporary or
existing electric system.

D. Heat is to be maintained at not less than 50 degrees F unless lower temperatures are sufficient
to meet the following requirements:
1. Protect his completed Work or Work in progress.
2. Protect material and equipment being installed.
3. Enable his workmen to accomplish their Work in a satisfactory manner.
4. Maintain the approved Progress Schedule.

E. If higher temperatures are required to maintain the environment required to perform specific
construction activities including, but not limited to, finishes, the Mechanical Contractor is to
provide sufficient temporary heat for the Work.
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F. In the event a Contractor removes equipment or otherwise compromises the existing building
envelope, said Contractor shall be completely responsible for providing for and maintaining
temporary enclosures acceptable to the Resident Project Representative  to maintain
temporary heat within the space protected from outside elements. This will apply, but not be
limited to, the removal of heating units, louvers, vents, windows and doors, and portions of roof
and wall systems.

G. Permanent Heating System Operable.
1. When those portions of the General Construction, Plumbing, Electrical, and Mechanical

Work are complete, the Owner shall accept those portions of the Work including related
controls and safety devices and use, operate, and maintain them to provide heat.

2. By accepting the permanent heating system and related controls and safety devices, the
Owner agrees to:
a. Begin the guarantee period for the Work completed and accepted as of the date of

acceptance.
b. Assume full responsibility for the proper operation and maintenance of all accepted

portions of the heating system.
c. Provide sufficient heat continuously to:
d. Protect completed Work.
e. Protect material and equipment being installed.
f. Enable workmen to accomplish their Work in a satisfactory manner.
g.  Maintain the approved progress schedule.

3. Failure of any Prime Contractor to guard against unnecessary heat loss during the
renovation shall render him liable for the resultant fuel cost.

4. Acceptance of the permanent system relates only to responsibility for damage caused by
the Owner's neglect and normal wear and tear. No Prime Contractor is relieved of any
contractual requirement for furnishing a complete and operating system in perfect
condition at the completion of the Work.

1.08 TEMPORARY HEAT DURING CONSTRUCTION - NEW CONSTRUCTION

A. PHASE 1 - Building not Enclosed
1. Prior to the time the building is enclosed, heat shall be provided by the General

Contractor, as required to accomplish the following:
a. Protect his completed Work or Work in progress.
b. Protect material and equipment being installed.
c. Enable his workmen to accomplish their Work in a satisfactory manner.
d. Maintain the approved Progress Schedule.
e. During Phase 1 all costs associated with heat for construction shall be paid for by the

General Contractor, the cost of which shall be included in their Base Bid cost.

B. PHASE 2 - New Construction - Building is Enclosed; Permanent Heating System not ready for
Operation:
1. When the building is enclosed as defined in this Section the heat shall be provided and

paid for by the General Contractor  and as required to accomplish the following:
a. Protect completed Work.
b. Protect material and equipment being installed.
c. Enable workmen to accomplish their work in a satisfactory manner.
d. Maintain the approved progress schedule.

2. Once the New Construction/Building is "enclosed" and reviewed and approved by the
Resident Project Representative, the General Contractor shall provide all temporary heat
to accommodate the Work.
a. Fuel for temporary heat will be provided by the General Contractor and paid for by

the Owner.
b. Approval of fuel type shall be made by the Resident Project Representative prior to

installation.
c. RESISTIVE ELECTRIC HEAT will not be permitted to be used at anytime.
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3. The Electrical Contractor shall provide any and all temporary power requirements for the
temporary heating units. The Electrical Contractor shall disconnect and remove temporary
power from temporary heating units when temporary heat is no longer required.

4. The Mechanical Contractor shall provide any and all temporary service piping required to
fuel temporary heating units and shall remove all temporary service piping once temporary
heat is no longer required.

5. Within 30 calendar days of notification of enclosure, the General Contractor, Plumbing
Contractor, and Electrical Contractor shall have sufficiently completed all Work, including
required tests for which he is responsible to enable the Mechanical Contractor to utilize
the existing boilers for temporary heat (if available).

6. Within 90 calendar days of notification of enclosure, the Mechanical Contractor shall
provide temporary heat which may utilize the existing boilers. This system may include,
but not be limited to, temporary hot water piping to hot water coil units. At no time will the
new heating systems be utilized for temporary heat during construction. Temporary heat
provided by the Mechanical Contractor must be controlled to sustain atmospheric
conditions as described in this Section.

7. It shall be the responsibility of the Mechanical Contractor to notify the Resident Project
Representative, Owner, Architect, and Other Prime Contractors that the temporary heating
system is complete and ready for use.

8. Any Prime Contractor who fails to progress their Work as required in previous paragraphs
of this Section, and who thereby delays the completion of the Work as required of this
Section shall pay all cost of continuing temporary heat as required herein. Should two (2)
or more Prime Contractors fail to progress their Work as required herein they shall jointly
be held liable to pay all cost of continuing heat as required of the Section.

9. Payment for installation and maintenance of temporary heat shall be the complete
responsibility of the Contractor as described in applicable Sections of these Specifications.

10. Failure of any Prime Contractor to guard against unnecessary heat loss during PHASE 2
shall render him liable for the resultant fuel cost.

C. PHASE 3 - New Construction - Building Enclosed; Permanent Heating System Operable.
1. When those portions of the General Construction, Plumbing, Electrical, and Mechanical

Work are complete, the Owner shall accept those portions of the Work including related
controls and safety devices and use, operate, and maintain them to provide heat.

2. By accepting the permanent heating system and related controls and safety devices, the
Owner agrees to:
a. Begin the guarantee period for the Work completed and accepted as of the date of

acceptance.
b. Assume full responsibility for the proper operation and maintenance of all accepted

portions of the heating system.
c. Provide sufficient heat continuously to:
d. Protect completed Work.
e. Protect material and equipment being installed.
f. Enable workmen to accomplish their Work in a satisfactory manner.
g.  Maintain the approved progress schedule.

3. Failure of any Prime Contractor to guard against unnecessary heat loss during PHASE 3
shall render him liable for the resultant fuel cost.

4. Acceptance of the permanent system relates only to responsibility for damage caused by
the Owner's neglect and normal wear and tear. No Prime Contractor is relieved of any
contractual requirement for furnishing a complete and operating system in perfect
condition at the completion of the Work.

1.09 TEMPORARY HEATING EQUIPMENT/APPLIANCES

A. Reference Fire Code of New York State, Chapter 33 - Fire Safety during Construction and
Demolition Section 3303.
1. LP-gas heaters: Fuel supplies for liquefied-petroleum gas-fired heaters shall comply with

NFPA 58 and the Fuel Gas Code of New York State.
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2. Oil-fired heaters: Oil-fired heaters shall comply with Section 603 of the Fire Code of New
York State.

B. Supervision: The use of temporary heating equipment/appliances are be supervised and
maintained only by competent personnel.

C. Installation: Clearance to combustibles from temporary heating devices are to be maintained in
accordance with the labeled equipment. When in operation, temporary heating devices are to
be fixed in place and protected from damage, dislodgement, or overturning in accordance with
the manufacturer's instructions.
1. Contractor to maintain manufacturer's operations manual and instructions on site during

the use of temporary heating equipment/appliances.

1.10 TEMPORARY COOLING

A. Provide cooling devices and cooling as needed to maintain specified conditions for construction
operations.

B. Maintain maximum ambient temperature of 80 degrees F in areas where construction is in
progress, unless indicated otherwise in specifications.

1.11 TEMPORARY VENTILATION

A. Existing ventilation equipment may not be used.

B. Each Prime Contractor is to provide temporary exhaust fan units as needed or directed to
maintain clean air for their construction operations and to minimize construction odors from
permeating into other portions of the existing building.

1.12 TEMPORARY WATER SERVICE

A. Cost of Water Used:  By Owner.

B. The Contractor is advised that there is a water supply source available at the Project Site.
1. Contractors are advised that during some periods of construction water in this location

may not be available for their use.
2. When water is available, all Contractors are permitted to use the site water supply as long

as it does not interfere with the Owner's operations and/or functions.
3. No separate arrangements will be made by the Owner to provide a temporary water

supply for the Contractors' convenience other than what is currently available.

C. Connect to existing water source.
1. Exercise measures to conserve water.

D. Extend branch piping with outlets located so water is available by hoses with threaded
connections. Provide temporary pipe insulation to prevent freezing.

E. Any Contractor requiring additional water capabilities other than as provided for herein is to
provide, at their own expense, a separate water supply as required by the local municipality.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 5500
VEHICULAR ACCESS AND PARKING

PART 3  EXECUTION

END OF SECTION
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SECTION 01 5713
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prevention of erosion due to construction activities.

B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers
due to construction activities.

C. Restoration of areas eroded due to insufficient preventive measures.

D. Compensation of Owner for fines levied by authorities having jurisdiction due to non-
compliance by Contractor.

1.02 REFERENCE STANDARDS

A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.

B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity; 2022.

C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles;
2015 (Reapproved 2023).

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a (Reapproved 2023).

E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;
2021a.

F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of
Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).

1.03 PERFORMANCE REQUIREMENTS

A. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

B. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.

C. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

D. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,

in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

E. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.

F. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
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1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.

G. Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.

H. Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

I. Open Water:  Prevent standing water that could become stagnant.

J. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.04 SUBMITTALS

A. See the General Conditions for submittal procedures.

B. Erosion and Sedimentation Control Plan:
1. Include:

a. Site plan identifying soils and vegetation, existing erosion problems, and areas
vulnerable to erosion due to topography, soils, vegetation, or drainage.

b. Site plan showing grading; new improvements; temporary roads, traffic accesses,
and other temporary construction; and proposed preventive measures.

c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.

d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.

e. Other information required by law.
f. Format required by law is acceptable, provided any additional information specified is

also included.
2. Obtain the approval of the Plan by authorities having jurisdiction.
3. Obtain the approval of the Plan by Owner.

C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply
with specified requirements, signed by legally authorized official of manufacturer; indicate
actual minimum average roll values; identify fabric by roll identification numbers.

D. Inspection Reports:  Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.

PART 2  PRODUCTS

2.01 MATERIALS

A. Mulch:  Use one of the following:
1. Straw or hay.
2. Erosion control matting or netting.
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3. Polyethylene film, where specifically indicated only.

B. Grass Seed For Temporary Cover:  Select a species appropriate to climate, planting season,
and intended purpose.  If same area will later be planted with permanent vegetation, do not use
species known to be excessively competitive or prone to volunteer in subsequent seasons.

C. Bales:  Air dry, rectangular straw bales.
1. Cross Section:  14 by 18 inches, minimum.
2. Bindings:  Wire or string, around long dimension.

D. Bale Stakes:  One of the following, minimum 3 feet long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot.
2. Wood, 2 by 2 inches in cross section.

E. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:
1. Average Opening Size:  30 U.S. Std. Sieve, maximum, when tested in accordance with

ASTM D4751.
2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM

D4491/D4491M.
3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in

accordance with ASTM D4355/D4355M after 500 hours exposure.
4. Tensile Strength:  100 pounds-force, minimum, in cross-machine direction; 124 pounds-

force,  minimum, in machine direction; when tested in accordance with ASTM
D4632/D4632M.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.
6. Tear Strength:  55 pounds-force, minimum, when tested in accordance with ASTM

D4533/D4533M.
7. Color:  Manufacturer's standard, with embedment and fastener lines preprinted.

F. Silt Fence Posts:  One of the following, minimum 5 feet long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot.
2. Hardwood, 2 by 2 inches in cross section.

G. Gravel:  See Section 32 1123 for aggregate.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.03 SCOPE OF PREVENTIVE MEASURES

A. In all cases, if permanent erosion resistant measures have been installed temporary preventive
measures are not required.

B. Construction Entrances:  Traffic-bearing aggregate surface.
1. Width:  As required; 20 feet, minimum.
2. Length:  50 feet, minimum.
3. Provide at each construction entrance from public right-of-way.
4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing

area out of direct traffic lane, with drain into sediment trap or basin.

C. Linear Sediment Barriers:  Made of silt fences.
1. Provide linear sediment barriers:

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.
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2. Space sediment barriers with the following maximum slope length upslope from barrier:
a. Slope of Less Than 2 Percent:  100 feet..
b. Slope Between 2 and 5 Percent:  75 feet.
c. Slope Between 5 and 10 Percent:  50 feet.
d. Slope Between 10 and 20 Percent:  25 feet.
e. Slope Over 20 Percent:  15 feet.

D. Storm Drain Curb Inlet Sediment Trap:  Protect each curb inlet using one of the following
measures:
1. Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use

one piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to
prevent dislodging; orient cores of blocks so runoff passes into inlet.

2. Straw bale row blocking entire inlet face area; anchor into pavement.

E. Storm Drain Drop Inlet Sediment Traps:  As detailed on drawings.

F. Temporary Splash Pads:  Stone aggregate over filter fabric; size to suit application; provide at
downspout outlets and storm water outlets.

G. Soil Stockpiles:  Protect using one of the following measures:
1. Cover with polyethylene film, secured by placing soil on outer edges.
2. Cover with mulch at least 4 inches thickness of pine needles, sawdust, bark, wood chips,

or shredded leaves, or 6 inches of straw or hay.

H. Mulching:  Use only for areas that may be subjected to erosion for less than 6 months.

I. Temporary Seeding:  Use where temporary vegetated cover is required.

3.04 INSTALLATION

A. Traffic-Bearing Aggregate Surface:
1. Excavate minimum of 6 inches.
2. Place geotextile fabric full width and length, with minimum 12 inch overlap at joints.
3. Place and compact at least 6 inches of 1 1/2 to 3 1/2 inch diameter stone.

B. Silt Fences:
1. Store and handle fabric in accordance with ASTM D4873/D4873M.
2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use

nominal 16 inch high barriers with minimum 36 inch long posts spaced at 6 feet maximum,
with fabric embedded at least 4 inches in ground.

3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch high barriers, minimum 48 inch long posts spaced at 6 feet maximum,
with fabric embedded at least 6 inches in ground.

4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is
more than 20 feet, use nominal 32 inch high barriers with woven wire reinforcement and
steel posts spaced at 4 feet maximum, with fabric embedded at least 6 inches in ground.

5. Install with top of fabric at nominal height and embedment as specified.
6. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping

at least 18 inches, with extra post.
7. Fasten fabric to wood posts using one of the following:

a. Four nails per post with 3/4 inch diameter flat or button head, 1 inch long, and 14
gauge, 0.083 inch shank diameter.

b. Five staples per post with at least 17 gauge, 0.0453 inch wire, 3/4 inch crown width
and 1/2 inch long legs.

8. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.
9. Wherever runoff will flow around end of barrier or over the top, provide temporary splash

pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches high with post spacing not more than 4 feet.

C. Straw Bale Rows:
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1. Install bales in continuous rows with ends butting tightly, with one bale at each end of row
turned uphill.

2. Install bales so that bindings are not in contact with the ground.
3. Embed bales at least 4 inches in the ground.
4. Anchor bales with at least two stakes per bale, driven at least 18 inches into the ground;

drive first stake in each bale toward the previously placed bale to force bales together.
5. Fill gaps between ends of bales with loose straw wedged tightly.
6. Place soil excavated for trench against bales on the upslope side of the row, compacted.

D. Mulching Over Large Areas:  
1. Dry Straw and Hay:  Apply 2-1/2 tons per acre; anchor using dull disc harrow or emulsified

asphalt applied using same spraying machine at 100 gallons of water per ton of mulch.
2. Erosion Control Matting:  Comply with manufacturer's instructions.

E. Mulching Over Small and Medium Areas:
1. Dry Straw and Hay:  Apply 4 to 6 inches depth.
2. Erosion Control Matting:  Comply with manufacturer's instructions.

F. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut

slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying
sufficiently to allow seed to lodge and germinate.

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer
at 1 pound per 1000 sq ft.

4. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000
sq ft.

5. Incorporate fertilizer into soil before seeding.
6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch deep.
7. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without

causing runoff or erosion.
8. Repeat irrigation as required until grass is established.

3.05 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

C. Silt Fences:
1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.

D. Straw Bale Rows:
1. Promptly replace bales that fall apart or otherwise deteriorate unless need has passed.
2. Remove silt deposits that exceed one-half of the height of the bales.
3. Repair bale rows that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.

E. Clean out temporary sediment control structures weekly and relocate soil on site.

F. Place sediment in appropriate locations on site; do not remove from site.

3.06 CLEAN UP

A. Remove temporary measures after permanent measures have been installed, unless permitted
to remain by Architect.
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B. Clean out temporary sediment control structures that are to remain as permanent measures.

C. Where removal of temporary measures would leave exposed soil, shape surface to an
acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION
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SECTION 01 5721
INDOOR AIR QUALITY CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Construction procedures to promote adequate indoor air quality after construction.

B. Building flush-out after construction and before occupancy.

C. Testing indoor air quality before commencement of construction; existing building areas only.

D. Testing indoor air quality after completion of construction.

1.02 PROJECT GOALS

A. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC
ducts and equipment.
1. Cleaning of ductwork is not contemplated under this Contract.
2. Contractor shall bear the cost of cleaning required due to failure to protect ducts and

equipment from construction dust.
3. Establish condition of existing ducts and equipment prior to start of alterations.

B. Airborne Contaminants:  Procedures and products have been specified to minimize indoor air
pollutants.
1. Furnish products meeting the Specifications.
2. Avoid construction practices that could result in contamination of installed products

leading to indoor air pollution.

1.03 RELATED REQUIREMENTS

A. Section 01 3529.10 - Life Safety Requirements During School Construction.

B. Section 01 4000 - Quality Requirements:  Testing and inspection services.

C. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC. :  Testing HVAC systems for
proper air flow rates, adjustment of dampers and registers, and setting for equipment .

1.04 REFERENCE STANDARDS

A. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2012, with 2015 amendments.

B. ASTM D5197 - Standard Test Method for Determination of Formaldehyde and Other Carbonyl
Compounds in Air (Active Sampler Methodology); 2009.

C. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers; California
Department of Public Health; v1.1, 2010.

D. EPA 625/R-96/010b - Compendium of Methods for Determination of Toxic Organic Compounds
in Ambient Air; Jan-99.

E. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.

1.05 DEFINITIONS

A. Adsorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile,
fabrics, fibrous insulation, and other similar products.

B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as
Specified.

C. Particulates:  Dust, dirt, and other airborne solid matter.

D. Wet Work:  Concrete plaster, coatings, and other products that emit water vapor or volatile
organic compounds during installation, drying, or curing.
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1.06 SUBMITTALS

A. See Section 01 3300 - Submittal Procedures, for submittal process.

B. Indoor Air Quality Management Plan:  Describe in detail measures to be taken to promote
adequate indoor air quality upon completion; use SMACNA (OCC) as a guide.
1. Submit not less than sixty (60) days before enclosure of building.
2. Identify potential sources of odor and dust.
3. Identify construction activities likely to produce odor or dust.
4. Identify areas of project potentially affected, especially occupied areas.
5. Evaluate potential problems by severity and describe methods of control.
6. Describe construction ventilation to be provided, including type and duration of ventilation,

use of permanent HVAC systems, types of filters and schedule for replacement of filters.
7. Describe cleaning and dust control procedures.

C. Interior Finishes Installation Schedule:  Identify each interior finish that either generates odors,
moisture, or vapors or is susceptible ot adsorption of odors and vapors, and indicate air
handling zone, sequence of application, and curing times.

D. Duct and Terminal Unit Inspection Report.

PART 2  PRODUCTS

2.01 MATERIALS

A. Auxiliary Air Filters:  MERV of 8, minimum, when tested in accordance with ASHRAE Std 52.2.

PART 3  EXECUTION

3.01 CONSTRUCTION PROCEDURES

A. Prevent the absorption of moisture and humidity by adsorptive materials by:
1. Sequencing the delivery of such materials so that they are not present in the building until

Wet Work is completed and dry.
2. Delivery and storage of such materials in fully sealed moisture-impermeable packaging.
3. Provide sufficient ventilation for drying within reasonable time frame.

B. Begin construction ventilation when building is substantially enclosed.

C. If extremely dusty or dirty work must be conducted inside the building, isolate HVAC system
from the Work Area for the duration; remove dust and dirt completely before restoring systems.

D. When working in a portion of an occupied building, prevent movement of air from construction
area to occupied area.

E. HVAC equipment and ductwork may NOT be used for ventilation during construction:
1. Provide temporary ventilation equivalent to 1-1/2 air changes per hour, minimum.
2. Exhaust directly to outside.
3. Seal HVAC air inlets and outlets immediately after duct installation.

F. Do not store construction materials or waste in mechanical or electrical rooms.

G. Prior to use of return air ductwork without intake filters, cleanup and remove dust and debris
generated by construction activities.
1. Inspect duct intakes, return air grilles, and terminal units for dust.
2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, topes of

pipes, and conduit.
3. Clean tops of doors and frames.
4. Clean mechanical and electrical rooms, including tops of pipes, ducts, conduit, equipment,

and supports.
5. Clean return plenums of air handling units.
6. Remove intake filters last, after cleaning is complete.

H. Do not perform DUSTY or DIRTY WORK after starting use of return air ducts without intake
filters.
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I. Use other relevant recommendations of SMACNA (OCC) for avoiding unnecessary
contamination due to construction procedures.

3.02 BUILDING FLUSH-OUT

A. Contractor's Option:  Either full continuous flush-out OR satisfactory air contaminant testing is
required, not both.

B. Perform building flush-out before occupancy.

C. Do not start flush-out until:
1. All construction is complete.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. Inspection of inside of return air ducts and terminal units confirms that cleaning is not

necessary.
4. New HVAC filtration media have been installed.

D. Building Flush-Out:  Operate all ventilation systems at normal flow rates with 100 percent
outside air until a total air volume of 14,000 cubic feet per square foot of floor area has been
supplied.
1. Obtain Owner's concurrence that construction is complete enough before beginning flush-

out.
2. Maintain interior temperature of at least 60 degrees F and interior relative humidity no

higher than 60 percent.
3. If additional construction involving materials that produce particulates or any of the

Specified contaminants is conducted during flush-out, start flush-out over.

E. Install new HVAC filtration media after completion of flush-out and before occupancy or further
testing.

3.03 AIR CONTAMINANT TESTING

A. Contractor's Option:  Either full continuous flush-out OR satisfactory air contaminant testing is
required, not both.

B. Perform air contaminant testing before starting construction, as base line for evaluation of post-
construction testing.

C. Perform ai contaminant testing before occupancy.

D. Do not start air contaminant testing until:
1. All construction is complete, including interior finishes.
2. HVAC systems have been tested, adjusted, and balanced for proper operation.
3. New HVAC filtration media have been installed.

E. Indoor Air Samples:  Collect from spaces representative of occupied areas.
1. Collect samples while operable windows and exterior doors are closed, HVAC system is

running normally as if occupied, with design minimum outdoor air, but with the building
unoccupied.

2. Collect samples from spaces in each contiguous floor area in each air handler zone, but
not less than one sample per 25,000 square feet; take samples from areas having the
least ventilation and those having the greatest presumed source strength.

3. Collect samples from height from 36 inches to 72 inches above finished floor.
4. Collect samples from same locations on three (3) consecutive days during normal

business hours; average the results of each set of three (3) samples.
5. When retesting the same building areas, take samples from at least the same locations as

in the first test.

F. Outdoor Air Samples:  Collect samples at outside air intake of each air handler at the same
time as indoor samples are taken.

G. Analyze air samples and submit report.

H. Air Contaminant Concentration Limits:
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1. Formaldehyde:  Not more than 27 parts per billion.
2. PM10 Particulates:  Not more than 20 micrograms per cubic meter.
3. Total Volatile Organic Compounds (TVOCs):  Not more than 200 micrograms per cubic

meter.
4. Airborne Mold and Mildew:  Measure in relation to outside air; not higher than outside air.

I. If air samples show concentrations higher than those Specified, ventilate with 100 percent
outside air and re-test at no cost to the Owner, or conduct full building flush-out as Specified
above.

END OF SECTION
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 RELATED REQUIREMENTS

A. Section 01 2500 - Substitution Procedures:  Substitutions made during procurement and/or
construction phases.

B. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  Requirements for
VOC-restricted product categories.

C. Section 01 7419 - Construction Waste Management and Disposal:  Waste disposal
requirements potentially affecting product selection, packaging and substitutions.

1.02 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to
identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.

PART 2  PRODUCTS

2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by Contract Documents.

B. Use of products having any of the following characteristics is not permitted:

C. Where other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions, as defined in Section 01 6116.
2. If wet-applied, have lower VOC content, as defined in Section 01 6116.

2.02 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting
those standards or description.

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:
 Submit a request for substitution for any manufacturer not named.

PART 3  EXECUTION

3.01 SUBSTITUTION LIMITATIONS

A. See Section 01 2500 - Substitution Procedures.

3.02 TRANSPORTATION AND HANDLING

A. Package products for shipment in manner to prevent damage; for equipment, package to avoid
loss of factory calibration.

B. If special precautions are required, attach instructions prominently and legibly on outside of
packaging.

C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.
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D. Transport and handle products in accordance with manufacturer's instructions.

E. Transport materials in covered trucks to prevent contamination of product and littering of
surrounding areas.

F. Promptly inspect shipments to ensure that products comply with requirements, quantities are
correct, and products are undamaged.

G. Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage, and to minimize handling.

H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to
installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.  See Section 01 7419.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weathertight, climate-controlled enclosures in an environment
favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Protect products from damage or deterioration due to construction operations, weather,
precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

G. Comply with manufacturer's warranty conditions, if any.

H. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to
prevent condensation and degradation of products.

I. Prevent contact with material that may cause corrosion, discoloration, or staining.

J. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01 7000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Requirements for alterations work, including selective demolition , except removal, disposal,
and/or remediation of hazardous materials and toxic substances .

C. Pre-installation meetings.

D. Cutting and patching.

E. Surveying for laying out the work.

F. Cleaning and protection.

G. Starting of systems and equipment.

H. Demonstration and instruction of Owner personnel.

I. Closeout procedures, including Contractor's Correction Punch List, except payment
procedures.

J. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS

A. The General Conditions of the Construction Contract, AIA A201 General Conditions of the
Contract for Construction.

B. The Supplementary Conditions of Conditions of the Contract for Construction for AIA A201
General Conditions of the Contract for Construction.

C. Section 01 1000 - Summary - Multi Contract:  Limitations on working in existing building;
continued occupancy; work sequence; identification of salvaged and relocated materials.

D. Section 01 4000 - Quality Requirements:  Testing and inspection procedures.

E. Section 01 5000 - Temporary Facilities and Controls:   Temporary exterior enclosures.

F. Section 01 5000 - Temporary Facilities and Controls:  Temporary interior partitions.

G. Section 01 5100 - Temporary Utilities:  Temporary heating, cooling, and ventilating facilities.

H. Section 01 5713 - Temporary Erosion and Sediment Control:  Additional erosion and
sedimentation control requirements.

I. Section 01 7123 - Field Engineering:  Additional requirements for field engineering and
surveying work.

J. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance
data, warranties, and bonds.

K. Section 01 7900 - Demonstration and Training:  Demonstration of products and systems to be
commissioned and where indicated in specific specification sections

L. Section 01 9113 - General Commissioning Requirements:  Contractor's responsibilities in
regard to commissioning.

M. Section 02 8213 - Asbestos Abatement

N. Section 07 8400 - Firestopping.

O. Individual Product Specification Sections:
1. Advance notification to other sections of openings required in work of those sections.
2. Limitations on cutting structural members.
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1.03 REFERENCE STANDARDS

A. The Fire Code of New York State, Chapter 33, Fire Safety During Construction and Demolition.

B. The Existing Building Code of New York State, Chapter 15, Construction Safeguards.

C. The Building Code of New York State, Chapter 33, Safeguards During Construction.

D. The Fire Code of New York State, Chapter 35, Welding and Other Hot Work.

E. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Survey work:  Submit name, address, and telephone number of Surveyor before starting survey
work.
1. On request, submit documentation verifying accuracy of survey work.
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and

locations of the work are in compliance with Contract Documents.
3. Submit surveys and survey logs for the project record.

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:
1. Structural integrity of any element of Project.
2. Integrity of weather exposed or moisture resistant element.
3. Efficiency, maintenance, or safety of any operational element.
4. Visual qualities of sight exposed elements.
5. Work of Owner or separate Contractor.

1.05 QUALIFICATIONS

A. For surveying work, employ a land surveyor registered in the State in which the Project is
located and acceptable to Architect.  Submit evidence of surveyor's Errors and Omissions
insurance coverage in the form of an Insurance Certificate.  Employ only individual(s) trained
and experienced in collecting and recording accurate data relevant to ongoing construction
activities,

1.06 PROJECT CONDITIONS

A. Use of explosives is not permitted.

B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain
pumping equipment.

C. Protect site from puddling or running water.  Provide water barriers as required to protect site
from soil erosion.

D. Perform dewatering activities, as required, for the duration of the project.

E. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

F. Dust Control:  Execute work by methods to minimize raising dust from construction operations.
 Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be

occupied by Owner.

G. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage
from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation.
1. Minimize amount of bare soil exposed at one time.
2. Provide temporary measures such as berms, dikes, and drains, to prevent water flow.
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3. Construct fill and waste areas by selective placement to avoid erosive surface silts or
clays.

4. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.

H. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.

I. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

J. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or
invading premises.

K. Pollution Control:  Provide methods, means, and facilities to prevent contamination of soil,
water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced
by construction operations.  Comply with federal, state, and local regulations.

L. COORDINATION
1. Coordinate scheduling, submittals, and work of the various sections of the Project Manual

to ensure efficient and orderly sequence of installation of interdependent construction
elements, with provisions for accommodating items installed later.

2. Notify affected utility companies and comply with their requirements.
3. Verify that utility requirements and characteristics of new operating equipment are

compatible with building utilities.  Coordinate work of various sections having
interdependent responsibilities for installing, connecting to, and placing in service, such
equipment.

4. Coordinate space requirements, supports, and installation of mechanical and electrical
work that are indicated diagrammatically on drawings.  Follow routing indicated for pipes,
ducts, and conduit, as closely as practicable; place runs parallel with lines of building.
Utilize spaces efficiently to maximize accessibility for other installations, for maintenance,
and for repairs.

5. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

6. Coordinate completion and clean-up of work of separate sections.
7. After Owner occupancy of premises, coordinate access to site for correction of defective

work and work not in accordance with Contract Documents, to minimize disruption of
Owner's activities.

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
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D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.

E. Verify that utility services are available, of the correct characteristics, and in the correct
locations.

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.

C. Notify Construction Manager  four  days in advance of meeting date.

D. Prepare agenda and preside at meeting:
1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 LAYING OUT THE WORK

A. Verify locations of survey control points prior to starting work.

B. Promptly notify Resident Project Representiative of any discrepancies discovered.

C. Contractor shall locate and protect survey control and reference points.

D. Control datum for survey is that indicated on drawings.

E. Protect survey control points prior to starting site work; preserve permanent reference points
during construction.

F. Promptly report to Architect the loss or destruction of any reference point or relocation required
because of changes in grades or other reasons.

G. Replace dislocated survey control points based on original survey control.  Make no changes
without prior written notice to  Architect.

H. Utilize recognized engineering survey practices.

I. Establish a minimum of two permanent bench marks on site, referenced to established control
points.  Record locations, with horizontal and vertical data, on project record documents.

J. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar
appropriate means:
1. Site improvements including pavements; stakes for grading, fill and topsoil placement;

utility locations, slopes, and invert elevations .
2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations .
4. Controlling lines and levels required for mechanical and electrical trades.

K. Periodically verify layouts by same means.
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L. Maintain a complete and accurate log of control and survey work as it progresses.

M. On completion of foundation walls and major site improvements, prepare a certified survey
illustrating dimensions, locations, angles, and elevations of construction and site work.

3.05 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.06 ALTERATIONS

A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in

Section 01 5000 in locations indicated on drawings.
2. Provide sound retardant partitions of construction indicated on drawings in locations

indicated on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.
1. Where openings in exterior enclosure exist, provide construction to make exterior

enclosure weatherproof.
2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by

alterations work.

D. Remove existing work as indicated and as required to accomplish new work.
1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
3. Where new surface finishes are to be applied to existing work, perform removals, patch,

and prepare existing surfaces as required to receive new finish; remove existing finish if
necessary for successful application of new finish.

4. Where new surface finishes are not specified or indicated, patch holes and damaged
surfaces to match adjacent finished surfaces as closely as possible.

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and
Telecommunications ):  Remove, relocate, and extend existing systems to accommodate new
construction.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components; if necessary, modify installation to allow access
or provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.
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a. Disable existing systems only to make switchovers and connections; minimize
duration of outages.

b. Provide temporary connections as required to maintain existing systems in service.
4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment , including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification; patch holes left by removal using materials specified for new
construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. When existing finished surfaces are cut so that a smooth transition with new work is not

possible, terminate existing surface along a straight line at a natural line of division and
make recommendation to Resident Project Representiative, Architect, and Owner.

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework
floors, walls, and ceilings to a smooth plane without breaks, steps, or bulkheads.

3. Where a change of plane of 1/4 inch or more occurs in existing work, submit
recommendation for providing a smooth transition for Resident Project Representiative,
Architect, and Owner  review and request instructions.

4. Trim existing wood doors as necessary to clear new floor finish.  Refinish trim as required.

H. Patching:  Where the existing surface is not indicated to be refinished, patch to match the
surface finish that existed prior to cutting.  Where the surface is indicated to be refinished,
patch so that the substrate is ready for the new finish.

I. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces

to remain to the specified condition for each material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

J. Clean existing systems and equipment.

K. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;
do not burn or bury.

L. Do not begin new construction in alterations areas before demolition is complete.

M. Comply with all other applicable requirements of this section.

3.07 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. See Alterations article above for additional requirements.

C. Perform whatever cutting and patching is necessary to:
1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.
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D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

E. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.

H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated
element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.08 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and
dispose off-site; do not burn or bury.

3.09 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Prohibit traffic from landscaped areas.

H. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.10 SYSTEM STARTUP

A. Coordinate with requirements of Section 01 9113 - General Commissioning Requirements .

B. Coordinate schedule for start-up of various equipment and systems.
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C. Notify Resident Project Representiative, Architect, and Owner  seven days prior to start-up of
each item.

D. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.

E. Verify tests, meter readings, and specified electrical characteristics agree with those required
by the equipment or system manufacturer.

F. Verify that wiring and support components for equipment are complete and tested.

G. Execute start-up under supervision of applicable Contractor personnel and manufacturer's
representative in accordance with manufacturers' instructions.

H. When specified in individual specification Sections, require manufacturer to provide authorized
representative to be present at site to inspect, check, and approve equipment or system
installation prior to start-up, and to supervise placing equipment or system in operation.

I. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.11 DEMONSTRATION AND INSTRUCTION

A. See Section 01 7900 - Demonstration and Training.

B. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.

C. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual
with Owner's personnel in detail to explain all aspects of operation and maintenance.

D. Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

E. The amount of time required for instruction on each item of equipment and system is that
specified in individual sections.

3.12 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

B. Testing, adjusting, and balancing HVAC systems:  See Section 23 0593 - Testing, Adjusting,
and Balancing for HVAC.

3.13 FINAL CLEANING

A. Execute final cleaning prior to final project assessment.
1. Clean areas to be occupied by Owner prior to final completion before Owner occupancy.

B. Use cleaning materials that are nonhazardous.

C. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

D. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

E. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

F. Clean filters of operating equipment.

G. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and
drainage systems .

H. Clean site; sweep paved areas, rake clean landscaped surfaces.

I. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.
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3.14 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
1. Provide copies to Architect and Owner.

B. Accompany Resident Project Representiative  on preliminary inspection to determine items to
be listed for completion or correction in the Contractor's Correction Punch List for Contractor's
Notice of Substantial Completion.

C. Notify Resident Project Representiative and Architect  when work is considered ready for
Architect 's Substantial Completion inspection in accordance with AIA A201 General Conditions
of the Contract for Construction  and The Supplementary Conditions for AIA A201 General
Conditions of the Contract for Construction .

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Resident Project Representiative and
Architect's Substantial Completion inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Resident Project Representiative and Architect's and Contractor's comprehensive list of items
identified to be completed or corrected and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.
1. Complete all items of Work listed on the Architect's Items to be Completed List issued with

AIA G704 -2017.  
a. Complete all items listed on the Items to be Completed List with fifteen (15) working

days of issuance.
b. Exterior and Site related items of Work which are weather dependent are to be

completed within fifteen (15)  working days of a appropriate weather conditions or on
a schedule as mutually agreed upon by Resident Project Representiative, Architect,
Owner, and Contractor .

G. Accompany Resident Project Representiative on Contractor's preliminary final inspection.

H. Notify Resident Project Representiative, Architect, and Owner  when work is considered finally
complete and ready for Resident Project Representiative, Architect, and Owner's Substantial
Completion final inspection.

I. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

J. Notify Resident Project Representiative, Architect, and Owner  when work listed is 100 percent
complete.
1. Schedule and complete all items of Work to be found incomplete or unacceptable on the

Items to be Completed during the final Architect's final inspection.
2. If Work listed on the Items to be Completed List is found not to be properly completed, the

Contractor may be responsible for the expenses of the Resident Project Representiative
and Architect for additional inspection(s).

K. See Section 01 7800 - Closeout Submittals for related information regarding Project record
documents, operation and maintenance data, warranties, insurances, and bonds.

3.15 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than
one year from the Date of Substantial Completion or the length of the specified warranty,
whichever is longer.
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C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 01 7800
CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. The General Conditions of the Construction Contract, AIA A201 General Conditions of the
Contract for Construction: Performance bond and labor and material payment bonds, warranty,
and correction of work.

B. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings,
product data, and samples.

C. Section 01 7000 - Execution and Closeout Requirements:  Contract closeout procedures.

D. Individual Product Sections:  Specific requirements for operation and maintenance data.

E. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents: Submit documents to Architect with claim for final Application for
Payment. Reference the General Conditions of the Contract for Construction and the
Supplementary Conditions.

B. Operation and Maintenance Data:
1. Submit one (1) digital (PDF) copy of preliminary draft with proposed format and outline of

contents prior to start of Work.  Architect and Resident Project Representative will review
draft and return reviewed copy to Contractor with comments.

2. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

3. Submit one copy of completed documents 15 days prior to final inspection. This copy will
be reviewed and returned after final inspection, with Architect and Resident Project
Representative  comments. Revise content of all document sets as required prior to final
submission.

4. Submit two sets of revised final documents in final form within 10 days after final
inspection.

5. Submit one (1) digital (PDF) copy of final documents on an electronic media approved by
the Architect and Owner.

C. Materials Transparency Manual:
1. Compile and submit a digital and a printed  version of information disclosing materials

content for interior finishes . Meet IWBI (BS) requirements for format and content.
2. Submit documentation that materials utilized in the Work do not contain:

a. Asbestos.
b. Lead
c. PCBs

D. Insurances:
1. Maintain Insurance Coverages as required in the The General Conditions of the

Construction Contract, AIA A201 General Conditions of the Contract for Construction and
the Supplementary Conditions.

E. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with

Owner's permission, submit documents within 10 days after acceptance.
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2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3. For items of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Architect  ..

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:
1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:
1. Measured depths of foundations in relation to finish first floor datum.
2. Measured horizontal and vertical locations of underground utilities and appurtenances,

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

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

G. Record Documents shall be turned over to the Owner at the conclusion of the Project at the
time of final payment.

3.02 OPERATION AND MAINTENANCE DATA

A. Source Data:  For each product or system, list names, addresses and telephone numbers of
Subcontractors and suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:
1. Product data, with catalog number, size, composition, and color and texture designations.
2. Information for re-ordering custom manufactured products.
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B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents
and methods, precautions against detrimental cleaning agents and methods, and
recommended schedule for cleaning and maintenance.

C. Moisture protection and weather-exposed products:  Include product data listing applicable
reference standards, chemical composition, and details of installation.  Provide
recommendations for inspections, maintenance, and repair.

D. Additional information as specified in individual product specification sections.

E. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.

E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions
and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.
 Include summer, winter, and any special operating instructions.

F. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.
1. Include HVAC outdoor and exhaust air damper calibration strategy.

a. Include provisions which ensure that full closure of dampers can be achieved.
2. Include Carbon Dioxide Monitoring Protocol.
3. Include Carbon Monoxide Monitoring Protocol.
4. Include Frost Mitigation Strategy for ventilation heat-recovery system.

G. Provide servicing and lubrication schedule, and list of lubricants required.

H. Include manufacturer's printed operation and maintenance instructions.

I. Include sequence of operation by controls manufacturer.

J. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

K. Provide control diagrams by controls manufacturer as installed.

L. Provide Contractor's coordination drawings, with color coded piping diagrams as installed.

M. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

N. Provide list of original manufacturer's spare parts, current prices, and recommended quantities
to be maintained in storage.

O. Include test and balancing reports.

P. Additional Requirements:  As specified in individual product specification sections.
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3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,
with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory: Title and address of Project; names, addresses, and telephone numbers of
Architect and Owner's third party consultants and subcontractors, with names of responsible
parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.

I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to
size of text pages.

J. Arrangement of Contents:  Organize each volume in parts as follows:
1. Project Directory.
2. Table of Contents, of all volumes, and of this volume.
3. Operation and Maintenance Data:  Arranged by system, then by product category.

a. Source data.
b. Product data, shop drawings, and other submittals.
c. Operation and maintenance data.
d. Field quality control data.
e. Photocopies of warranties, bonds and insurances.

4. Design Data:  To allow for addition of design data furnished by Architect or others, provide
a tab labeled "Design Data" and provide a binder large enough to allow for insertion of at
least 20 pages of typed text.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table
of Contents.

END OF SECTION
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Highland Falls Fort Montgomery Central School District 
Project:Additions & Alterations to FMES  Project No.  2022-138Ph1   

 

Contract:   Contract Date:    

 

Contractor:    
Name Telephone 

 

  
Address 

 

  

 

 

============================================================================ 

 
 
After the Contractor has met all of his obligation of the Contract and is ready to submit the “Final 
Application for Payment” (as defined in the General and Supplementary Conditions), he is responsible for 
providing the following items along with the Final Payment to the Engineer (Please note that these shall 
be provided in one full package, partial submissions of these items will be not be allowed): 
 
1) Consent of Surety to Reduction in or Partial Release of Retainage, AIA Document G707A. 
 
2)  Consent of Surety to Final Payment, AIA Document G707. 
 
3)  Contractor's Affidavit of Release of Liens, AIA Document G706A (one copy required from all 

subcontractors). 
 
4)  Contractor's Affidavit of Payment of Debts and Claims.  AIA Document G706. (one copy required 

from all subcontractors). 
 
5) Warranty of Title:  (sample letter enclosed). 
 
6) Certification: Signed and notarized certification that no asbestos containing materials have been 

used in the construction (enclosed). 
 
7) Insurance: 
 

a) All policies of insurance required at the commencement of the project shall remain in effect 
at all times after final payment, when the Contractor is completing, correcting, removing, 
replacing work and/or completing items enumerated in engineer's Certificate of Substantial 
Completion.  (Certificates of Insurance shall be evidence thereof.)   

 
b) Completed Operation Insurance:  shall be maintained for at least two years after final 

payment.  Furnish owner with evidence of continuation at time of final payment and 
continuation one year thereafter. 
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8)  Provide the owner with construction Master-Key System. **  

Per Specifications  

  

  

 

9)  Provide the owner with all product warranties and/or guarantees, including the following; ** 

Per Specifications  

  

  

 

10)  Provide the Owner with all Maintenance and Operating Manuals, indicating operating instructions 
and maintenance schedules for all equipment, systems, operating devices and specialties 
including the following; ** 

 
Per Specifications  

  

  

 

11)  Record Documents (Per Section 01 7800 of Specifications)  

  

  

  

 

 

** If previously provided, please indicate date of submission. 

  



CERTIFICATION 

 
 
 
 
I,     , being an officer of          

do hereby certify that         was  the Contractor  

for the work for the Highland Falls Fort Montgomery CSD Alterations to FMES 

(Architect/Engineer Project No. 2022-138Ph1) and that pursuant to and in compliance with 

the Contract Documents, Information to bidders, Paragraph 20, Hazardous Wastes, and 

Bid Description for Contract No.      , no asbestos containing 

materials were used in the construction of this project and all materials were provided in 

accordance with the Federal Asbestos Hazard Emergency Response Act (AHERA) and the 

New York State Asbestos Safety Act (SASA). 

 

 
  

 
 

  
By: 

 
 
 
 
State of   ) 

County of   

 
 
Subscribed and sworn to before me 

this   day of  , 20  
 
 
  

Notary Public 





CONTRACTOR'S 
WARRANTY OF TITLE 

 
 

 
 

 
 
 
Project: Alterations to Fort Montgomery Elementary School  

(Name) 
 
 
 
I, the undersigned, pursuant to Article 9.3.3 of the General Conditions of the Contract for 
Construction, warrants and guarantees that the title to all work, material and equipment, whether 
incorporated in the project or not, will pass to the Owner no later than the time of Final Payment, 
free and clear of all liens. 
 
 
 
 
   
Contractor 
 
 
         
By 
 
 
      
Date 
 

To (Owner): 
 

 

 

HFFM CSD   
 

Date:   

21 Morgan Road 
 

Contract:  No.  – 

Highland Falls, New York 10928 
 

Project No.:  2022-138Ph1 
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SECTION 01 7900
DEMONSTRATION AND TRAINING

PART 1  GENERAL

1.01 SUMMARY

1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures; except:
1. Make all submittals specified in this section, and elsewhere where indicated for

commissioning purposes, directly to the Commissioning Authority.
2. Submit one copy to the Commissioning Authority, not to be returned.
3. Make commissioning submittals on time schedule specified by Commissioning Authority.
4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in

preparation of overall Training Plan; submit in editable electronic format, Microsoft Word
2003 preferred.

1.03 QUALITY ASSURANCE

A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of
the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those contractors and/or installers who

actually supplied and installed the systems and equipment.
2. Where a single person is not familiar with all aspects, provide specialists with necessary

qualifications.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

END OF SECTION
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SECTION 01 9113
GENERAL COMMISSIONING REQUIREMENTS

PART 1  GENERAL

1.01 SUMMARY

A. Commissioning is intended to achieve the following specific objectives; this section specifies
the Contractor's responsibilities for commissioning:
1. Verify that the work is installed in accordance with Contract Documents and the

manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup:  Startup reports and Prefunctional Checklists
executed by Contractor are utilized to achieve this.

2. Verify and document that functional performance is in accordance with Contract
Documents:  Functional Tests executed by Contractor and witnessed by the
Commissioning Authority are utilized to achieve this.

3. Verify that operation and maintenance manuals submitted to Owner are complete:
 Detailed operation and maintenance (O&M) data submittals by Contractor are utilized to
achieve this.

4. Verify that the Owner’s operating personnel are adequately trained:  Formal training
conducted by Contractor is utilized to achieve this.

B. The Commissioning Authority directs and coordinates all commissioning activities; this section
describes some but not all of the Commissioning Authority's responsibilities.

1.02 RELATED REQUIREMENTS

A. Section 01 7800 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures; except:
1. Make all submittals specified in this section, and elsewhere where indicated for

commissioning purposes, directly to the Commissioning Authority, unless they require
review by Architect; in that case, submit to Architect first.

2. Submit one copy to the Commissioning Authority, not to be returned.
3. Make commissioning submittals on time schedule specified by Commissioning Authority.
4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in

preparation of Prefunctional Checklists or Functional Test requirements; submit in editable
electronic format, Microsoft Word 2010 preferred.

5. As soon as possible after submittals made to Architect are approved, submit copy of
approved submittal to the Commissioning Authority.

B. Product Data:  If submittals to Architect do not include the following, submit copies as soon as
possible:
1. Manufacturer's product data, cut sheets, and shop drawings.
2. Manufacturer's installation instructions.
3. Startup, operating, and troubleshooting procedures.
4. Fan and pump curves.
5. Factory test reports.
6. Warranty information, including details of Owner's responsibilities in regard to keeping

warranties in force.

C. Manufacturers' Instructions:  Submit copies of all manufacturer-provided instructions that are
shipped with the equipment as soon as the equipment is delivered.

D. Startup Plans and Reports.

E. Completed Prefunctional Checklists.
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PART 2  PRODUCTS

2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required Functional Testing; unless otherwise noted such testing equipment will NOT become
the property of Owner.

B. Calibration Tolerances:  Provide testing equipment of sufficient quality and accuracy to test
and/or measure system performance with the tolerances specified.  If not otherwise noted, the
following minimum requirements apply:  
1. Temperature Sensors and Digital Thermometers:  Certified calibration within past year to

accuracy of 0.5 degree F and resolution of plus/minus 0.1 degree F.
2. Pressure Sensors:  Accuracy of plus/minus 2.0 percent of the value range being

measured (not full range of meter), calibrated within the last year.
3. Calibration:  According to the manufacturer’s recommended intervals and when dropped

or damaged; affix calibration tags or keep certificates readily available for inspection.

C. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to Owner; such equipment, tools, and instruments are to
become the property of Owner.

D. Dataloggers:  Independent equipment and software for monitoring flows, currents, status,
pressures, etc. of equipment.
1. Dataloggers required to for Functional Tests will be provided by the Commissioning

Authority and will not become the property of Owner.

PART 3  EXECUTION

3.01 COMMISSIONING PLAN

A. Commissioning Authority has prepared the Commissioning Plan.
1. Attend meetings called by the Commissioning Authority for purposes of completing the

commissioning plan.
2. Require attendance and participation of relevant subcontractors, installers, suppliers, and

manufacturer representatives.

B. Contractor is responsible for compliance with the Commissioning Plan.

C. Commissioning Plan:  The commissioning schedule, procedures, and coordination
requirements for all parties in the commissioning process.

D. Commissioning Schedule:
1. Submit anticipated dates of startup of each item of equipment and system to

Commissioning Authority within 60 days after award of Contract.
2. Re-submit anticipated startup dates monthly, but not less than 4 weeks prior to startup.
3. Prefunctional Checklists and Functional Tests are to be performed in sequence from

components, to subsystems, to systems.
4. Provide sufficient notice to Commissioning Authority for delivery of relevant Checklists and

Functional Test procedures, to avoid delay.

3.02 STARTUP PLANS AND REPORTS

A. Startup Plans:  For each item of equipment and system for which the manufacturer provides a
startup plan, submit the plan not less than 8 weeks prior to startup.

B. Startup Reports:  For each item of equipment and system for which the manufacturer provides
a startup checklist (or startup plan or field checkout sheet), document compliance by submitting
the completed startup checklist prior to startup, signed and dated by responsible entity.

C. Submit directly to the Commissioning Authority.
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3.03 PREFUNCTIONAL CHECKLISTS

A. A Prefunctional Checklist is required to be filled out for each item of equipment or other
assembly specified to be commissioned.
1. No sampling of identical or near-identical items is allowed.
2. These checklists do not replace manufacturers' recommended startup checklists,

regardless of apparent redundancy.
3. Prefunctional Checklist forms will not be complete until after award of the contract; the

following types of information will be gathered via the completed Checklist forms:
a. Certification by installing contractor that the unit is properly installed, started up, and

operating and ready for Functional Testing.
b. Confirmation of receipt of each shop drawing and commissioning submittal specified,

itemized by unit.
c. Manufacturer, model number, and relevant capacity information; list information "as

specified," "as submitted," and "as installed."
d. Serial number of installed unit.
e. List of inspections to be conducted to document proper installation prior to startup

and Functional Testing; these will be primarily static inspections and procedures; for
equipment and systems may include normal manufacturer’s start-up checklist items
and minor testing.

f. Sensor and actuator calibration information.

B. Contractor is responsible for filling out Prefunctional Checklists, after completion of installation
and before startup; witnessing by the Commissioning Authority is not required unless otherwise
specified.
1. Each line item without deficiency is to be witnessed, initialed, and dated by the actual

witness; checklists are not complete until all line items are initialed and dated complete
without deficiencies.

2. Checklists with incomplete items may be submitted for approval provided the Contractor
attests that incomplete items do not preclude the performance of safe and reliable
Functional Testing; re-submission of the Checklist is required upon completion of
remaining items.

3. Individual Checklists may contain line items that are the responsibility of more than one
installer; Contractor shall assign responsibility to appropriate installers or subcontractors,
with identification recorded on the form.

4. If any Checklist line item is not relevant, record reasons on the form.
5. Contractor may independently perform startup inspections and/or tests, at Contractor's

option.
6. Regardless of these reporting requirements, Contractor is responsible for correct startup

and operation.
7. Submit completed Checklists to Commissioning Authority within two days of completion.

C. Commissioning Authority is responsible for furnishing the Prefunctional Checklists to
Contractor.
1. Initial Drafts:  Contractor is responsible for initial draft of Prefunctional Checklist where so

indicated in Contract Documents.
2. Provide all additional information requested by Commissioning Authority to aid in

preparation of checklists, such as shop drawing submittals, manufacturers' startup
checklists, and O&M data.

3. Commissioning Authority may add any relevant items deemed necessary regardless of
whether they are explicitly mentioned in Contract Documents or not.

4. When asked to review the proposed Checklists, do so in a timely manner.

D. Commissioning Authority Witnessing:  Required for:
1. Each piece of primary equipment, unless sampling of multiple similar units is allowed by

the commissioning plan.
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2. A sampling of non-primary equipment, as allowed by the commissioning plan.

E. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Owner.
1. If difficulty in correction would delay progress, report deficiency to the Commissioning

Authority immediately.

3.04 FUNCTIONAL TESTS

A. A Functional Test is required for each item of equipment, system, or other assembly specified
to be commissioned, unless sampling of multiple identical or near-identical units is allowed by
the final test procedures.

B. Contractor is responsible for execution of required Functional Tests, after completion of
Prefunctional Checklist and before closeout.

C. Commissioning Authority is responsible for witnessing and reporting results of Functional Tests,
including preparation and completion of forms for that purpose.

D. Contractor is responsible for correction of deficiencies and re-testing at no extra cost to Owner;
if a deficiency is not corrected and re-tested immediately, the Commissioning Authority will
document the deficiency and the Contractor's stated intentions regarding correction.
1. Deficiencies are any condition in the installation or function of a component, piece of

equipment or system that is not in compliance with Contract Documents or does not
perform properly.

2. When the deficiency has been corrected, the Contractor completes the form certifying that
the item is ready to be re-tested and returns the form to the Commissioning Authority; the
Commissioning Authority will reschedule the test and the Contractor shall re-test.

3. Identical or Near-Identical Items:  If 10 percent, or three, whichever is greater, of identical
or near-identical items fail to perform due to material or manufacturing defect, all items will
be considered defective; provide a proposal for correction within 2 weeks after notification
of defect, including provision for testing sample installations prior to replacement of all
items.

4. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing.

5. Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing if the test failed due to failure to execute the relevant Prefunctional
Checklist correctly; if the test failed for reasons that would not have been identified in the
Prefunctional Checklist process, Contractor shall bear the cost of the second and
subsequent re-tests.

E. Functional Test Procedures:
1. Some test procedures are included in Contract Documents; where Functional Test

procedures are not included in Contract Documents, test procedures will be determined by
the Commissioning Authority with input by and coordination with Contractor.

2. Examples of Functional Testing:
a. Test the dynamic function and operation of equipment and systems (rather than just

components) using manual (direct observation) or monitoring methods under full
operation (e.g., the chiller pump is tested interactively with the chiller functions to see
if the pump ramps up and down to maintain the differential pressure setpoint).  

b. Systems are tested under various modes, such as during low cooling or heating
loads, high loads, component failures, unoccupied, varying outside air temperatures,
fire alarm, power failure, etc.  

c. Systems are run through all the HVAC control system’s sequences of operation and
components are verified to be responding as the sequence's state.

d. Traditional air or water test and balancing (TAB) is not Functional Testing; spot
checking of TAB by demonstration to the Commissioning Authority is Functional
Testing.



Highland Falls - Fort Montgomery Central School District 01 9113

Alterations and Additions to FMES
General Commissioning

Requirements
Project No. 2022-138 Ph1  Page No. 5 of 7 

F. Deferred Functional Tests:  Some tests may need to be performed later, after substantial
completion, due to partial occupancy, equipment, seasonal requirements, design or other site
conditions; performance of these tests remains the Contractor's responsibility regardless of
timing.

3.05 SENSOR AND ACTUATOR CALIBRATION

A. Calibrate all field-installed temperature, relative humidity, carbon monoxide, carbon dioxide,
and pressure sensors and gauges, and all actuators (dampers and valves) on this piece of
equipment shall be calibrated.  Sensors installed in the unit at the factory with calibration
certification provided need not be field calibrated.

B. Calibrate using the methods described below; alternate methods may be used, if approved by
Commissioning Authority and Owner beforehand.  See PART 2 for test instrument
requirements.  Record methods used on the relevant Prefunctional Checklist or other suitable
forms, documenting initial, intermediate and final results.

C. All Sensors:  
1. Verify that sensor location is appropriate and away from potential causes of erratic

operation.
2. Verify that sensors with shielded cable are grounded only at one end.  
3. For sensor pairs that are used to determine a temperature or pressure difference, for

temperature make sure they are reading within 0.2 degree F of each other, and for
pressure,  within tolerance equal to 2 percent of the reading, of each other.

4. Tolerances for critical applications may be tighter.

D. Sensors Without Transmitters - Standard Application:  
1. Make a reading with a calibrated test instrument within 6 inches of the site sensor.
2. Verify that the sensor reading, via the permanent thermostat, gauge or building

automation system, is within the tolerances in the table below of the instrument-measured
value.

3. If not, install offset, calibrate or replace sensor.

E. Sensors With Transmitters - Standard Application.
1. Disconnect sensor.
2. Connect a signal generator in place of sensor.
3. Connect ammeter in series between transmitter and building automation system control

panel.  
4. Using manufacturer’s resistance-temperature data, simulate minimum desired

temperature.
5. Adjust transmitter potentiometer zero until 4 mA is read by the ammeter.
6. Repeat for the maximum temperature matching 20 mA to the potentiometer span or

maximum and verify at the building automation system.
7. Record all values and recalibrate controller as necessary to comply with specified control

ramps, reset schedules, proportional relationship, reset relationship and P/I reaction.
8. Reconnect sensor.
9. Make a reading with a calibrated test instrument within 6 inches of the site sensor.
10. Verify that the sensor reading, via the permanent thermostat, gauge or building

automation system, is within the tolerances in the table below of the instrument-measured
value.

11. If not, replace sensor and repeat.
12. For pressure sensors, perform a similar process with a suitable signal generator.

F. Sensor Tolerances for Standard Applications:  Plus/minus the following maximums:
1. Watthour, Voltage, Amperage:  1 percent of design.
2. Pressure, Air, Water, Gas:  3 percent of design.
3. Air Temperatures (Outside Air, Space Air, Duct Air):  0.4 degrees F.
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4. Relative Humidity:  4 percent of design.
5. Barometric Pressure:  0.1 inch of Hg.
6. Flow Rate, Air:  10 percent of design.
7. Flow Rate, Water:  4 percent of design.
8. AHU Wet Bulb and Dew Point:  2.0 degrees F.

G. Critical Applications:  For some applications more rigorous calibration techniques may be
required for selected sensors.  Describe any such methods used on an attached sheet.

H. Valve/Damper Stroke Setup and Check:
1. For all valve/damper actuator positions checked, verify the actual position against the

 control system readout.
2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust

output zero signal as required.
4. Command valve/damper to open; verify position is full open and adjust output signal as

required.
5. Command valve/damper to a few intermediate positions.  
6. If actual valve/damper position does not reasonably correspond, replace actuator or add

pilot positioner (for pneumatics).

I. Isolation Valve or System Valve Leak Check:  For valves not associated with coils.
1. With full pressure in the system, command valve closed.
2. Use an ultra-sonic flow meter to detect flow or leakage.

3.06 TEST PROCEDURES - GENERAL

A. Provide skilled technicians to execute starting of equipment and to execute the Functional
Tests.  Ensure that they are available and present during the agreed upon schedules and for
sufficient duration to complete the necessary tests, adjustments and problem-solving.

B. Provide all necessary materials and system modifications required to produce the flows,
pressures, temperatures, and conditions necessary to execute the test according to the
specified conditions.  At completion of the test, return all affected equipment and systems to
their pre-test condition.

C. Sampling:  Where Functional Testing of fewer than the total number of multiple identical or
near-identical items is explicitly permitted, perform sampling as follows:
1. Identical Units:  Defined as units with same application and sequence of operation; only

minor size or capacity difference.
2. Sampling is not allowed for:

a. Major equipment.
b. Life-safety-critical equipment.
c. Prefunctional Checklist execution.

3. XX = the percent of the group of identical equipment to be included in each sample;
defined for specific type of equipment.

4. YY = the percent of the sample that if failed will require another sample to be tested;
defined for specific type of equipment.

5. Randomly test at least XX percent of each group of identical equipment, but not less than
three units.  This constitutes the "first sample."

6. If YY percent of the units in the first sample fail, test another XX percent of the remaining
identical units.

7. If YY percent of the units in the second sample fail, test all remaining identical units.
8. If frequent failures occur, resulting in more troubleshooting than testing, the

Commissioning Authority may stop the testing and require Contractor to perform and
document a checkout of the remaining units prior to continuing testing.
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D. Manual Testing:  Use hand-held instruments, immediate control system readouts, or direct
observation to verify performance (contrasted to analyzing monitored data taken over time to
make the “observation”).

E. Simulating Conditions:  Artificially create the necessary condition for the purpose of testing the
response of a system; for example apply hot air to a space sensor using a hair dryer to see the
response in a VAV box.

F. Simulating Signals:  Disconnect the sensor and use a signal generator to send an amperage,
resistance or pressure to the transducer and control system to simulate the sensor value.

G. Over-Writing Values:  Change the sensor value known to the control system in the control
system to see the response of the system; for example, change the outside air temperature
value from 50 degrees F to 75 degrees F to verify economizer operation.

H. Indirect Indicators:  Remote indicators of a response or condition, such as a reading from a
control system screen reporting a damper to be 100 percent closed, are considered indirect
indicators.

I. Monitoring:  Record parameters (flow, current, status, pressure, etc.) of equipment operation
using dataloggers or the trending capabilities of the relevant control systems; where monitoring
of specific points is called for in Functional Test Procedures:
1. All points that are monitored by the relevant control system shall be trended by Contractor;

at the Commissioning Authority’s request, Contractor shall trend up to 20 percent more
points than specified at no extra charge.

2. Other points will be monitored by the Commissioning Authority using dataloggers.
3. At the option of the Commissioning Authority, some control system monitoring may be

replaced with datalogger monitoring.
4. Provide hard copies of monitored data in columnar format with time down left column and

at least 5 columns of point values on same page.
5. Graphical output is desirable and is required for all output if the system can produce it.
6. Monitoring may be used to augment manual testing.

3.07 OPERATION AND MAINTENANCE MANUALS

A. See Section 01 7800 - Closeout Submittals for additional requirements.

B. Add design intent documentation furnished by Architect to manuals prior to submission to
Owner.

C. Submit manuals related to items that were commissioned to Commissioning Authority for
review; make changes recommended by Commissioning Authority.

D. Commissioning Authority will add commissioning records to manuals after submission to
Owner.

END OF SECTION
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SECTION 01 9114
COMMISSIONING AUTHORITY RESPONSIBILITIES

PART 1  GENERAL

1.01 SUMMARY

A. Commissioning is intended to achieve the following specific objectives; this section covers the
Commissioning Authority's responsibilities for commissioning:
1. Verify that the work is installed in accordance with Contract Documents and the

manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup:  Startup reports and Prefunctional Checklists are
utilized to achieve this.

2. Verify and document that functional performance is in accordance with Contract
Documents:  Functional Tests performed by Contractor and witnessed by the
Commissioning Authority are utilized to achieve this.

3. Verify that operation and maintenance manuals submitted to Owner are complete:
 Detailed O&M data submittals are specified.

4. Verify that the Owner’s operating personnel are adequately trained:  Formal training
conducted by Contractor is specified.

B. Commissioning, including Functional Tests, O&M documentation review, and training, is to
occur after startup and initial checkout and be completed before Substantial Completion.

C. Coordinate and direct all the commissioning activities in a logical, sequential and efficient
manner using consistent protocols and forms, centralized documentation, clear and regular
communications and consultations with all necessary parties, frequently updated timelines and
schedules and technical expertise.

1.02 SCOPE OF COMMISSIONING

A. The following are to be commissioned:

B. Other equipment and systems explicitly identified elsewhere in Contract Documents as
requiring commissioning.

1.03 REFERENCE STANDARDS

A. ASHRAE Guideline 1.1 - HVAC&R Technical Requirements for the Commissioning Process;
2007, with Errata (2012).

1.04 SUBMITTALS

A. Commissioning Plan:
1. Submit preliminary draft for review by Owner and Architect within 30 days after

commencement of Commissioning Authority contract.
2. Submit revised draft to be included in the construction Contract Documents, not less than

4 weeks prior to bid date.
3. Submit final plan not more than 90 days after commencement of construction, for

issuance to all parties.

B. List of Prefunctional Checklists to be developed:
1. Submit preliminary list at start of construction documents phase or within 30 days after

commencement of contract, whichever is later.
2. Submit revised list not less than 6 weeks prior to bid date, for inclusion in the construction

Contract Documents.
3. Submit final list not more than 60 days after start of construction.

C. Prefunctional Checklists:
1. Submit preliminary draft at start of construction documents phase or within 30 days after

commencement of contract, whichever is later.
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2. Submit revised draft for review by Owner and Architect not less than 6 weeks prior to bid
date, for inclusion in the construction Contract Documents.

3. Submit final draft to Contractor not less than 4 weeks prior to startup of particular items to
be commissioned.

D. List of Functional Test procedures to be developed:
1. Submit preliminary list at start of construction documents phase or within 30 days after

commencement of contract, whichever is later.
2. Submit revised list not less than 6 weeks prior to bid date, for inclusion in Contract

Documents; this is intended to be a list of titles, not full description of the tests.
3. Submit final list not more than 60 days after start of construction.

E. Functional Test Procedures:
1. Submit preliminary draft at start of construction documents phase or within 30 days after

commencement of contract, whichever is later.
2. Submit revised draft for review by Owner and Architect not less than 6 weeks prior to bid

date, for inclusion in the construction Contract Documents.
3. Submit final draft to Contractor not less than 4 weeks prior to startup of particular items to

be commissioned.

F. Training Plan.

G. Recommissioning Manual:  Submit within 60 days after receipt of Owner's instructions to
proceed with preparation.

H. Commissioning Process Record:  Submit to Contractor for inclusion with O&M manuals.
 Include, at a minimum the following:

I. Final Commissioning Report:  Submit to Owner.  Include the following:

PART 3  EXECUTION

2.01 COMMISSIONING PLAN

A. Prepare and implement the Commissioning Plan, covering commissioning schedule,
Prefunctional Checklist and Functional Test procedures, coordination requirements, and forms
to be used, for all parties in the commissioning process.
1. Call and chair meetings of the Commissioning team when appropriate.
2. Give Contractor sufficient notice for scheduling commissioning activities.
3. Develop a comprehensive start-up and initial systems checkout plan with cooperation of

Contractor and subcontractors.
4. ASHRAE Guideline 1.1 may be used as a guide for the Commissioning Plan.
5. Avoid replication of information included in the construction Contract Documents to the

greatest extent possible.

B. Review the construction Contract Documents for Contractor submittals of draft checklists, draft
test procedures, manufacturer startup procedures, and other information intended for the use of
the Commissioning Authority in preparing the Commissioning Plan.

C. Commissioning Schedule:
1. Coordinate with Contractor anticipated dates of startup of each item of equipment and

system.
2. Contractor's scheduling responsibilities are specified in the construction Contract

Documents.
3. Revise and re-issue schedule monthly.
4. Prefunctional Checklists and Functional Tests are to be performed in sequence from

components, to subsystems, to systems.
5. Deliver relevant Prefunctional Checklists and Functional Test Procedures to Contractor in

time to avoid delay.
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2.02 CONSTRUCTION CONTRACT DOCUMENTS

A. General Commissioning Specifications:  Architect has prepared general commissioning
specifications for inclusion in the construction Contract Documents; review and submit
comments to Owner.
1. These specifications include:

a. Procedures applicable to all types of items to be commissioned.
2. Prepare specifications for any of the following that would be recommended, for

incorporation into the construction Contract Documents by Architect:
a. Additional Contractor submittals needed for purposes of commissioning, such as

startup procedures, draft test procedures, draft training plans, etc.
b. Additional Owner personnel training.
c. Additional operation or maintenance data that should be submitted.

B. Prefunctional Checklists:  Develop detailed Checklists for each item to be commissioned.
1. List of Checklists to be Developed:  Prepare and maintain a detailed list of titles, not full

text.
2. The Checklist forms are intended to be part of the Contractor's Contract Documents.

C. Functional Testing:  Develop detailed procedures for each item to be commissioned; submit for
review by Owner and Architect.
1. List of Test Procedures to be Developed:  Prepare and maintain a detailed list of titles, not

full text.
2. The forms the Commissioning Authority will use to report Functional Test results are not

intended to be part of Contractor's Contract Documents, but the Functional Test
Procedures that must be executed by the Contractor must be made part of the Contract
Documents, by modification if necessary.

D. Develop any other reporting forms Contractor will be required to use; if they are likely to require
a substantially different amount of work than the Contractor can reasonably anticipate, they
must be included in the construction Contract Documents.

E. If any part of the documents described above have not been developed by the bid date,
coordinate with Architect the issuance of modifications to the construction Contract Documents

2.03 PREFUNCTIONAL CHECKLISTS

A. Prefunctional Checklists - Content:  Prepare forms for Contractor's use, in sufficient detail to
document that the work has been installed in accordance with Contract Documents and the
manufacturer’s recommendations and instructions, and that it receives adequate operational
checkout prior to startup.
1. Prepare separate Checklists for each type of equipment, system, or other assembly,

customized to the item.
2. Identify each Checklist by using Contract Documents identification number or name, if

any; if none, create unique identifiers for each Checklist; do not rely on Contractor to
number checklists.

3. Multiple identical or near-identical items may appear on a single Checklist provided there
is space to record all required data for each separately; label each set of data uniquely.

4. Include space to record manufacturer name, model number, serial number, capacity and
other relevant characteristics, and accessories and other features as applicable; include
space to record "as specified", "as submitted", and "as installed" data.

5. Include space to record whether or not the required submittals have been received; list
each separate type of submittal.

6. Include line items for each physical inspection to be performed.
7. Include line items for each operational inspection to be performed, such as checking

switch operation, fan rotation, valve and damper stroke, and measuring actual electrical
loads.
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8. Include separate section for sensors and actuators, with space for documenting actual
physical location and calibration measurements; provide a separate generic calibration
checklist identified wherever referenced.

9. Include spaces to record that related Checklists for related work upon which this work
depends have been completed.

B. Prefunctional Checklists - Format:
1. Provide a cover sheet showing name of equipment item or system, documentation

identification number (see Documentation Identification Scheme), names of accessory
components involved, and identification of related checklists.

2. Include on cover sheet space for Contractor's use in attesting to completeness; provide
spaces for the signatures of the general contractor and each subcontractor or other entity
responsible, customized to the project and the type of item.

3. Include on the cover sheet, above the signature block, the following statement: "The work
referenced in this Checklist and other work integral to or dependent on this work is
complete and ready for functional testing.  The checklist items are complete and have
been checked off only by parties having direct knowledge of the event."  Include two
checkboxes:
a. "This Checklist is submitted for approval with no exceptions."
b. "This Checklist is submitted for approval, subject to the attached list of outstanding

items, none of which preclude the performance of safe and reliable functional tests. A
statement of completion will be submitted upon completion of the outstanding items."

4. Use a consistent, tabular format for all Checklists, with one line per checklist activity.
5. For each line item, provide space for initials and date, and identification of the

subcontractor or other entity responsible.

2.04 FUNCTIONAL TEST PROCEDURES

A. Develop test procedures in sufficient detail to demonstrate that functional performance is in
accordance with Contract Documents, including proper operation through specified modes of
operation where there is a different system response, including seasonal, unoccupied, warm-
up, cool-down, part- and full-load regimes.
1. Obtain assistance and review by installing subcontractors.
2. Itemize each test sequence in step-by-step order, with acceptance criteria for each step

and for the test as a whole.
3. Include test setup instructions, description of tools and apparatus, special cautions, and.
4. Avoid procedures that would void or otherwise limit warranties; review with Contractor

prior to execution.
5. For HVAC systems, procedures may include energy management control system

trending, stand-alone datalogger monitoring, or manual functional testing.
6. Obtain explicit approval of Contractor in regard to feasibility and safety prior to execution.

B. Functional Test Forms:  Prepare and distribute forms in advance of testing. Use a consistent
format to the greatest degree practicable.  For each form, include the following:
1. Signature Block:  Signature of the designated commissioning lead and the system and

equipment installer attesting that the recorded test results are accurate.

2.05 CONSTRUCTION PHASE

A. Coordinate the commissioning work with Contractor and Construction Manager; ensure that
commissioning activities are being incorporated into the master schedule.

B. Perform site visits, as necessary, to observe component and system installations.  Attend
planning and job-site meetings to obtain information on construction progress.  Review
Contractor's meeting minutes for issues relating to the commissioning process.  Assist in
resolving discrepancies.
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C. Commissioning Kick-Off Meeting:  Plan and conduct a meeting early in the construction phase
to review proposed commissioning schedule, activities, and responsibilities with parties
involved.  Require attendance by every member of the Commissioning Team.

D. Conduct periodic meetings as necessary to coordinate, resolve planning issues, and aid in
resolution of deficiencies, minimizing the time spent by Contractor and Owner personnel; hold
meetings at least monthly.

E. Submit periodic progress reports to Owner and Contractor.

F. Review Contractor shop drawing submittals applicable to systems being commissioned for
compliance with commissioning needs; verify that Owner's responsibilities are clearly defined in
warranties.

G. Review and approve submittals directly related to commissioning.

H. Deliver Prefunctional Checklists and Functional Test procedures to Contractor.

I. Verify satisfactory completion of Prefunctional Checklists by Contractor by reviewing checklists
and by site observation and spot checking; provide formal approval when satisfactory.

J. Verify startup of all systems by reviewing start-up reports and by site observation; provide
formal approval when satisfactory.

K. Coordinate, witness and approve Functional Tests performed by Contractor.  Coordinate
retesting until satisfactory performance is achieved.

L. HVAC Commissioning:
1. Gather and review the control sequences and interlocks and work with Contractor and

design engineers until sufficient clarity has been obtained, in writing, to be able to prepare
detailed Functional Test procedures.

2. Witness all or part of HVAC piping test and flushing procedures, sufficient to be confident
that proper procedures were followed; document testing and include documentation in
O&M manuals.

3. Witness all or part of duct testing and cleaning procedures, sufficient to be confident that
proper procedures were followed; document testing and include documentation in O&M
manuals.

4. Review TAB Plan prepared by Contractor.
5. Before TAB is executed, witness sufficient Functional Testing of the control system to

approve it to be used for TAB.
6. Verify air and water systems balancing by spot testing, by reviewing completed reports,

and by site observation; provide formal approval when satisfactory.
7. Analyze trend logs and monitoring data to verify performance.

M. Witness and document testing of systems and components over which the Commissioning
Authority does not have direct control, such as smoke control systems, tests contracted directly
by Owner, and tests by manufacturer’s personnel; include documentation in O&M manuals.

N. When Functional Testing for specific systems or equipment is specified to be performed by the
Commissioning Authority rather than the Contractor, perform such testing without assistance of
Contractor.

O. Maintain a master deficiency and resolution log and a separate testing record.  Provide written
progress and test reports with recommended actions.

P. Operation and Maintenance Data:  Review submitted operation and maintenance data for
completeness; provide formal approval if satisfactory.

Q. Notify Contractor and Owner of deficiencies in procedures or results; suggest solutions.

2.06 TRAINING

A. Training Plan:  Prepare a comprehensive Training Plan, incorporating draft training plans
submitted by Contractor.
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1. Include a ____ hour session by the HVAC design engineer covering the overall HVAC
system and equipment design concepts, with one-line schematic drawings.

2. Include a ____ hour session by the Commissioning Authority on the use of the blank
Prefunctional Checklists and Functional Test forms for re-commissioning purposes.

3. Establish criteria for determining satisfactory completion of training.

B. Verify that training was satisfactorily completed; provide formal approval if satisfactory.

2.07 CLOSEOUT

A. Commissioning Record:  Use the same format and organization as specified for the O&M
manuals.
1. Include the Final Commissioning Plan and Final Report.
2. For each product or system and equipment item, include the following organized as

indicated, with separator tabs:
a. Design intent documentation, furnished by Architect or others.
b. Detailed operational sequences.
c. Startup plan and approved startup reports.
d. Filled out Prefunctional Checklists.
e. Filled out Functional Test reports; trend logs and monitoring reports and analysis;

other verification documentation.
f. Training plan and training records.
g. Recommissioning recommendations, including time schedule and procedures;

include blank copies of all Prefunctional Checklists and Functional Test report forms.

B. Final Commissioning Report:  Include:
1. Executive summary.
2. List of participants and roles.
3. Brief facility description.
4. Overview of commissioning scope and general description of testing and verification

methods.
5. For each item commissioned, an evaluation of adequacy of:

a. The product itself; i.e. compliance with Contract Documents.
b. Installation.
c. Functional performance; include a brief description of the verification method used

and observations and conclusions from the testing.
d. O&M documentation, including design intent.
e. Operator training.

6. List of all outstanding non-compliance items, referenced to the specific functional test,
inspection, trend log, etc., where the deficiency is documented.

7. List of unresolved issues, seasonal or deferred testing, and other concerns that could
affect facility operation.

8. Recommendations for improvement to equipment or operations, future actions,
commissioning process changes, etc. (about four to six pages).

9. Attach appendices containing all commissioning documentation, including logs, minutes,
reports, deficiency lists, communications, findings, etc., except that specified to be part of
the Commissioning Record.

C. Recommissioning Manual:  Revise the Commissioning Plan documents, checklists, and
Functional Test forms as necessary based on accepted recommendations of the final
Commissioning Report.  Provide step-by-step instructions for recommissioning, blank forms,
and cross-references to O&M data needed during recommissioning.

2.08 POST-OCCUPANCY PHASE

A. Coordinate deferred and seasonal Functional Tests; verify correction of deficiencies.
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B. On-Site Review:  10 months after Substantial Completion conduct on-site review with Owner's
staff.
1. Review the current facility operation and condition of outstanding issues related to the

original and seasonal commissioning.  
2. Interview staff to identify problems or concerns they have operating the facility as originally

intended.  
3. Make suggestions for improvements and for recording these changes in the O&M

manuals.  
4. Identify areas of concern that are still under warranty or are the responsibility of the

original construction contractor.
5. Assist facility staff in developing reports, documents and requests for services to remedy

outstanding problems.

END OF SECTION
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SECTION 02 3000
SUBSURFACE INVESTIGATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Soil Investigation and Subsurface Investigation.
1. A Geotechnical Evaluation has been completed for the site.  A copy of this report is

included here for informational purposes only and is not part of the Contract Documents.
a. The report was completed by Atlantic Testing Laboratories, LTD .

B. Use of Data:
1. The locations of the test boring are generally indicated on the site plan (locations may

vary).  The test boring locations are also included in the Geotechnical Report.
2. The results of the test borings are included in the Geotechnical Report and is available for

examination by the Contractor.  The data in the Geotechnical Report is offered in good
faith for the purpose of advising the Contractor of the available information related to the
Work.  This report is available for the Bidder/Contractor but is not a warranty of the
subsurface conditions.

3. The Geotechnical data information is not part of the Contract Drawings. The
Architect does not guarantee the continuity of the conditions outlined in the Geotechnical
Report. 

4. Each Bidder and the successful Contractor who is awarded the Contract, are responsible
for any conclusions and interpretations drawn from the Geotechnical Report.

5. Site visits to acquaint the Bidder/Contractor with the existing site conditions are
recommended.

6. Bidder/Contractor who wishes to conduct their own subsoil investigation and employ their
own expert to further assess the existing subsurface conditions will be allowed with
permission from the Owner.  To secure permission to enter the project site to conduct an
investigation, contact the Architect at (607) 319-4053 at seven working days in advance.
 The Bidder/Contractor is responsible for site restoration upon completion of their
investigation.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

END OF SECTION
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SECTION 02 82 13 
ASBESTOS ABATEMENT 

 
PART 1   GENERAL  

1.01 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. 

B. Refer to C&S Companies Limited Hazardous Material Pre-Renovation Survey Report, Highland 

Falls-Fort Montgomery Central School District, Fort Montgomery Elementary School, dated 

October 2023, for information regarding materials that have been identified as asbestos-

containing materials, or that have been sampled and determined to be non-asbestos containing. 

1.02 SUMMARY OF WORK 

 

 

Abatement Work 

Area Location 

 

Asbestos Abatement  

of Work Description 

 

Approximate 

Quantity 

1ST FLOOR-AREAS 

A & B 

 (ES HM-101 & 102) 

 

NOTE A1  

REMOVE PRESUMED ASBESTOS-CONTAINING 

FLOOR TILE AND MASTIC LOCATED UNDER 

UNIVENTS SCHEDULED FOR REMOVAL AS 

IDENTIFIED ON DRAWINGS. COORDINATE LIMITED 

LOCATIONS OF REMOVAL WITH M/E/P 

CONTRACTORS FOR DISCONNECTING UNIVENTS 

PRIOR TO ABATEMENT. EXTENT OF ABATEMENT 

SHALL BE CUT FLUSH WITH EXISTING CABINETRY, 

SCHEDULED TO REMAIN. REMOVAL SHALL INCLUDE 

ALL LAYERS OF FLOORING, INCLUDING TILES, 

FILLERS, MASTICS, UNDERLAYMENTS, FELTS, ETC. TO 

CLEAN SUBSTRATE. PROTECT ADJACENT FLOORING 

MATERIALS SCHEDULED TO REMAIN. 

240 SF 

 

1ST FLOOR-AREAS 

A & B 

(ES HM-101 & 102) 

 

NOTE A2 

REMOVE PRESUMED ASBESTOS-CONTAINING PIPE 

AND/OR PIPE FITTING INSULATION WITHIN 

WALL/CEILING CAVITIES. ANY SELECTIVE 

DEMOLITION TO ACCESS PIPE AND/OR FITTING 

INSULATION SHALL BE PERFORMED UNDER 

ABATEMENT CONDITIONS. 

160 LF 
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1.03 GENERAL CONDITIONS 

 

Abatement Work 

Area Location 

 

Asbestos Abatement  

of Work Description 

 

Approximate 

Quantity 

BASEMENT 

(ES HM-100) 

NOTE A3 

REMOVE PRESUMED ELECTICIAL COMPONENTS 

FROM LOCATIONS AS NOTED ON DRAWING. 

COORDINATE DE-ENERGIZING SYSTEM WITH 

OWNER AND OTHER TRADES. 

40 SF 

1ST, 2ND & ATTIC 

ES HM-102 

NOTE A4 

AVOID DISTURBING ASBESTOS-CONTAINNG ACM 

WEATHERPROOFNG MASTIC BEHIND PLASTER 

WALL AT PERIMETER OF THE BUILDING IN 

LOCATIONS AS NOTED. 

NA 

1ST  Floor-Area B 

ES HM-102 

NOTE A5 

PERFORM FASTENING OPERATIONS THAT 

PENETRATE FULL DEPTH OF EXISTING WALL PLASTER 

SYSTEM (AT EXTERIOR WALL LOCATIONS AT DEPTHS 

THAT WILL IMPACT ACM WEATHERPROOFING ON 

MASONRY BLOCK. FASTENEING SHALL BE 

PERFORMED BY THE ABATEMENT CONTRACTOR 

UNDER ABATEMENT CONDITIONS, COORDINATE 

SPECIFIC LOCATIONS WITH OTHER TRADES AND 

A/M/E/P SERIES DRAWINGS. 

20 SF 

ROOF-AREA B 

ES HM-103 

NOTE A6 

REMOVE ASBESTOS-CONTAINING SKYLIGHT CURB 

FLASHING IN ITS ENTIRETY IN LOCATIONS AS 

NOTED. THE CONTRACTOR IS RESPONSIBLE FOR 

WEATHER PROTECTION AT ALL TIMES. COORDINATE 

REMOVAL WITH OWNER AND OTHER TRADES. 

REMOVAL INCLUDES ALL LAYERS. 

100 SF 

ROOF-AREA B 

ES HM-103 

NOTE 7 

REMOVE ASBESTOS-CONTAINING ROOF VAPOR 

BARRIER/TAR PAPER (ON WOOD DECK) IN 

LOCATIONS AS NOTED ON DRAWING. THE 

CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF 

THE ROOF TOP UNITS AS NEEDED TO ACCESS ACM; 

ALL SUCH REMOVAL SHALL BE CONDUCTED UNDER 

ABATEMENT CONDITIONS. 

80 SF 
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A. The Contractor acknowledges that the quantities of asbestos-containing materials and presumed 

asbestos-containing materials shall be field-verified, prior to submission of bid. Variations of ±20% 

in the quantities indicated shall be acknowledged by the Contractor and shall be reflected in their 

price. 

B. The Contractor’s pricing shall include costs for all labor, materials, equipment, asbestos project 

notifications and fees, building permits and fees, insurance, bonding, waste transportation and 

disposal, overhead and profit, and all other costs necessary to complete the work, as specified. 

 

C. All work shall be performed in accordance with the project design specifications and all applicable 

federal, state, and local regulations.  When conflicts occur between the project design documents 

and federal, state, and/or local regulations, the most stringent requirement shall apply.  The 

Contractor shall comply with the following, except where more stringent requirements are shown 

or specified: 

1. Federal Regulations: 

a. OSHA 29 CFR Part 1910.1001 – Asbestos 

b. OSHA 29 CFR Part 1910.1200 – Hazard Communication 

c. OSHA 29 CFR Part 1910.134 – Respiratory Protection 

d. OSHA 29 CFR Part 1910.145 – Specification for Accident Prevention Signs and Tags 

e. OSHA 29 CFR Part 1926 – Construction Industry 

f. OSHA 29 CFR Part 1926.1101 – Asbestos, Tremolite, Anthophyllite, and Actinolite 

g. OSHA 29 CFR Part 1926.500 – Guardrails, Handrails, and Covers 

h. USEPA 40 CFR Part 61, Subpart A – General Provisions 

i. USEPA 40 CFR Part 61, Subpart M – Asbestos NESHAP 

j. USEPA 40 CFR Part 763, Subpart E, Asbestos Hazard Emergency Response Act 

(AHERA) 

2. New York State Regulations: 

a. NYSDOL 12 NYCRR Part 56 – “Asbestos,” as amended 3/21/2007 

b. NYSDEC 6 NYCRR Parts 360 and 364 – Waste Disposal & Transportation 

c. NYSDOH 10 NYCRR Part 73 – Asbestos Safety Program Requirements 

3. All Local Regulations 

4. Standards and Guidance Documents: 

a. American National Standard Institute (ANSI) Z88.2-80, Practices for Respiratory 

Protection 

b. ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local Exhaust 

Systems 

c. USEPA 560/585-024, Guidance for Controlling Asbestos Containing Materials in 

Buildings (Purple Book) 
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d. USEPA 530-SW-85-007, Asbestos Waste Management Guidance 

5. All applicable building and fire codes. 

D. The Contractor accepts that multiple means of clearance criteria will be utilized for final clearance 

criteria based on the applicable regulatory requirements for the abatement work performed. Final 

visual inspections and clearance air sampling will be utilized to determine satisfactory completion of 

the asbestos abatement work of this project. Phase Contrast Microscopy (PCM) or Transmission 

Electron Microscopy (TEM) analysis of air samples will be utilized to determine satisfactory 

clearance, based upon the size of the regulated work area. 

E. The Abatement Contractor shall be responsible for, but not limited to, the following: 

a. Submission and approval of required local, state and federal notifications, notification 

fees and applicable variances prior to commencement of work, as required by 

regulations. 

b. Verification of all site conditions and locations and quantities of all ACM.  Abatement 

Contractor shall immediately notify Hazardous Material Engineer of any discrepancies 

noted. 

c. Posting of the building to provide notification of the abatement activities, as required under 

ICR 56, section 56-3.6.  The posting shall occur ten (10) calendar days prior to 

commencement of work at the site by the Abatement Contractor, and shall be placed at all 

direct means of access to the floor, including all stairways, elevators, hallways, corridors, 

exterior doors, and emergency egress points.  Each posting shall include description of the 

areas in which the work will be conducted; the types and amounts of ACM being removed; 

commencement and completion dates of the work; name and asbestos handling license 

number of the Abatement Contractor; name and address of the air monitoring firm and the 

laboratory for the project; and a statement that it is unlawful for any person to interfere with 

or remove the posting.  

d. Removal of all asbestos material within the areas indicated on the project plans  

e. All movable objects inside abatement work areas shall be removed from the work areas as 

part of the initial work area cleaning prior to abatement.   

f. Abatement Contractor shall inspect facility and insure that all asbestos material has been 

removed in accordance with the specifications prior to coordinating final visual inspection 

by the Project Monitor.  Visual inspection by Project Monitor shall not be coordinated until 

such time as the Abatement Contractor’s Project Supervisor has deemed that all 

abatement and cleaning work has been sufficiently completed in the respective regulated 

work area. 

g. Furnish all labor, materials, services, insurance and equipment necessary to carry out the 

removal operation in accordance with applicable regulations and codes. 

h. Obtaining approval from a NYSDEC-permitted waste disposal site for proper disposal of 

all generated waste streams and coordinating transportation of waste by a hauling firm 

having a valid 6NYCRR Part 364 waste transporter permit issued by the New York State 

Department of Environmental Conservation. 

i. Post all applicable regulations, licenses, permits, certifications, and other necessary 

documentation at the job site. 

j. Maintain the required log of all persons entering work area. 

k. Provide Hazardous Material Engineer with close-out documentation containing all 

information pertaining to the removal and disposal of asbestos containing materials. 

 

1.04 OWNER RESPONSIBILITIES 

A. The Owner shall be responsible for: 
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1. Moving items out of areas affected by abatement work activities. 

2. Providing a source for electricity and water at the project site. 

3. Hiring an independent, third-party asbestos project monitoring / air sampling firm. 

1.05 CONTRACTOR RESPONSIBILITIES 

A. The Contractor shall be responsible for: 

1. Performing the asbestos abatement work in accordance with all applicable federal, state, and 

local regulations. Where conflicts occur between federal, state, and local regulations, the most 

stringent shall apply.  As such, the Contractor shall include all necessary costs in their price to 

complete the work in a legal and safe manner. 

2. Providing supervisors and workers who are competent, trained, and medically fit to conduct the 

asbestos abatement work as well as all materials and equipment necessary to satisfactorily 

complete the work. 

3. Collection and analysis of personal exposure assessment air samples of his employees as 

required by applicable OSHA standards.  The third-party asbestos project monitoring / air 

sampling firm shall not be responsible for the collection, shipping / delivery, or analysis of the 

Contractor’s personal exposure assessment air samples on this project. 

4. Completing the project as specified in the design documents.  The Contractor accepts that the 

asbestos abatement work is not complete until satisfactory final visual inspections are made 

and after clearance air testing results are deemed to be acceptable, as applicable. 

5. Packaging, transporting, and disposing of all asbestos waste generated by the work in 

accordance with all applicable federal, state, and local regulations. 

6. Ensuring regulated work area security during the course of the project, so that unauthorized 

personnel do not enter regulated work areas. 

7. Providing emergency plans and emergency telephone numbers to on-site abatement 

personnel.  The emergency plans and telephone numbers shall be kept on site at all times 

during the project. 

8. Obeying the Owner’s policies and procedures pertaining to work on-site. 

9. Ensuring that no employee of his company speaks to the media without written permission from 

the Owner. 

10. Complying with the contractual requirements set forth by the Owner. 

11. Posting a notice at all building entrances notifying all persons of the Contractor’s intent to 

conduct asbestos abatement, in accordance with State and Federal requirements. 

12. Notifying the NYSDOL and USEPA about the asbestos abatement work and paying the 

associated fees, as applicable. 

13. Contractor shall follow the direction of the Owner and Owner’s Representatives pertaining to 

schedule, health / safety issues, and other site activities.  The Contractor shall be responsible 

for the legal means and methods of performing the work in accordance with the contract. 

1.06 PERSONAL PROTECTIVE EQUIPMENT 
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A. The Contractor shall be responsible for providing his personnel with adequate personal protective 

equipment to perform the work on this project as per the applicable federal and state regulations. 

B. The Contractor will be responsible for collecting OSHA personal asbestos samples for their 

workers on this project.  Representative samples shall be taken daily and sample results shall be 

posted at the personal decontamination unit within 48-hours of collection.  The Contractor is 

responsible for providing their employees with adequate respiratory protection based upon the 

sample results received. 

C. Street clothing is not permitted inside regulated work areas during abatement activities. 

D. The Contractor is responsible for providing the Project Designer, the Project Monitor, 

Owner/Owner’s Representative, and state and federal inspectors with personal protective 

equipment (PPE).  This may include some or all of the following: protective clothing, respirators, 

high efficiency particulate air (HEPA) cartridges, hard hats, gloves, eye protection, and rubber 

disposable boots. 

E. Protective suits and respiratory protection shall be required (at a bare minimum) during all 

asbestos removal activities, regardless of any negative exposure assessment data. 

 

1.07 SUBMITTALS 

A. Qualification Submittals.  If requested, the following information shall be transmitted to the Owner 

/ Owner’s Representative prior to contract award: 

1. Contractor’s Asbestos Handling License issued by the NYSDOL. 

2. A notarized statement, signed by an officer of the company, containing the following 

information: 

a. Any federal, state, or local regulatory agency citations, violations, notices, orders to 

comply, or penalties recorded against the asbestos abatement contractor in the last three 

(3) years. 

b. Any claims or legal proceedings in which the Contractor has been involved in the past 

three (3) years. 

c. Any Occupational Safety and Health Administration (OSHA) fines and/or citations, and a 

list of OSHA recordable accidents per year for the last three (3) years. 

d. Any asbestos related projects where a contract has been terminated, including project 

name, client, dates, and reasons for termination. 

3. A minimum of five (5) project references for projects similar in nature to this project that have 

been self-performed and completed in the past three (3) years including the project name and 

location, scope of work, client, and contact person’s name, telephone number, and e-mail 

address. 

 

B. Pre-Abatement Submittals.  The following information shall be transmitted to the Project Designer 

at least ten (10) days prior to the commencement of work activities: 

1. Contractor’s Asbestos Handling License issued by the NYSDOL. 

2. NYSDOL Asbestos Project Notification. 
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3. USEPA Notification of Demolition & Renovation. 

4. Asbestos Project Notice to be posted at the building prior to the start of the work, as required 

by ICR 56-3.6. 

5. NYSDEC waste transporter permit. 

6. NYSDEC landfill permit, where asbestos project wastes from the site will be disposed. 

7. Project schedule showing phases of work for each regulated work area including, but not limited 

to, mobilization, work area preparation, abatement/removal, cleanings, work area 

dismantlement, and demobilization. 

8. NYSDOL-approved asbestos project variance to be used on the project, if applicable. 

9. Wastewater discharge permit required by state, county, or local municipality.  If a permit is not 

required or will not be obtained, submit a written statement describing how wastewater from 

this project will be collected and disposed. 

10. Safety Data Sheets (SDS) for all chemicals, solvents, products, and materials utilized on the 

project. 

11. Manufacturer’s specifications/certifications for all materials and equipment utilized on the 

project. 

12. Written notifications to local fire, rescue, and emergency agencies informing them of the nature 

and schedule of the work at the site. 

13. List of contact persons and emergency phone numbers for Contractor personnel to be posted 

at the project site. 

14. Asbestos abatement personnel/worker documentation, including: 

a. NYSDOL Asbestos Handling Certificates. 

b. NYSDOH 2832 Asbestos Training Certificates. 

c. Medical examinations/evaluations. 

d. Respirator fit test certifications. 

e. OSHA 10-Hour Construction Safety Training certificates. 

15. The Contractor shall not proceed with any work until the pre-abatement submittals have been 

approved by the Owner/Owner’s Representative. 

C. Abatement Submittals.  The following information shall be transmitted during the course of the 

work as per Specification 01. 

1. OSHA personal exposure assessment air sampling data.  The Owner, Owner’s 

Representatives, and Project Designer are not responsible for the interpretation of these 

results.  The intent is only to show that the Contractor is collecting these samples as required 

by OSHA. 

2. A daily list of the personnel on-site accompanied by their NYSDOL Asbestos Handling 

Certificate number. 

D. Post-Abatement/Closeout Submittals.  The following information shall be transmitted within 

30 days after completion of the work, as per Specification Section 01 33 00: 
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1. Copies of all waste disposal manifests, disposal logs, and weight tickets.  All original waste 

disposal records shall be submitted directly to the Owner/Owner’s Representative by the 

Contractor. 

2. Copy of supervisor’s daily project log as required by ICR 56-7.3 documenting all pertinent 

events that occur throughout the project and including the following: 

a. Elevated air sampling results shall be noted along with the time of the work cessation, 

results of barrier and negative air system inspection, and a summary of any necessary 

repairs and the required cleaning(s). 

b. Manometer readings to be documented twice per work shift, if applicable. 

c. Daily (including days without work shifts) inspection results of negative-air ventilation 

system and any necessary repairs, if applicable. 

d. Daily (including days without work shifts) inspections of HVAC system positive 

pressurization and any necessary repairs, if applicable. 

e. Daily (including days without work shifts) inspection results of barriers and any 

necessary repairs, if applicable.  Inspections shall be twice per work shift on days with 

scheduled work. 

f. Daily testing of barriers and enclosures as per ICR 56-8.2(f) and any necessary repairs, 

if applicable. 

g. Daily cleaning of enclosures to be documented at the end of each work shift, if 

applicable. 

h. Results of each visual inspection and time of each intermediate completion, if 

applicable. 

i. Results of visual inspection by Supervisor and Project Monitor for each asbestos 

abatement work area prior to clearance air sampling. 

3. Entry/exit logs for each asbestos abatement work area. 

4. Final NYSDOL and USEPA project notifications, and any asbestos variances, if applicable. 

5. Any other submittal requested by Owner, Owner’s Representatives, or Project Designer. 

E. The Owner / Owner’s Representative shall ensure that the Contractor has met all the contractual 

obligations to close out this project.  Failure to provide all of the requested project closeout 

documentation may result in the delay of payment to the Contractor.  The Contractor shall not be 

entitled to any additional compensation caused by their failure to submit the requested closeout 

information in a timely manner. 

 

PART 2 - PRODUCTS 

2.01 MATERIALS & EQUIPMENT 

A. The Contractor shall be responsible for: 

1. Providing all materials and equipment necessary to complete the work. 

2. Providing safe and reliable materials and equipment. 

3. Providing personal protective equipment for all abatement personnel. 
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4. Providing HEPA-filtered air filtration devices and HEPA vacuums. 

5. Providing continuous negative air pressure within regulated work areas for the duration of the 

project, as applicable. 

6. Utilizing barrier tape and danger signs to keep unauthorized personnel away from the work 

area.  Danger signs shall contain the following language: 

  DANGER 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 

7. Utilizing airless sprayers to limit airborne dust in regulated work areas. 

8. Utilizing flame-retardant 6-mil polyethylene sheeting for the construction of abatement work 

areas, decontamination units, and the lining of waste containers. 

9. Utilizing 6-mil polyethylene bags for the containerization of all asbestos wastes. 

10. Utilizing duct tape or approved equivalent to seal polyethylene sheeting and waste disposal 

bags. 

11. Utilizing electrical equipment and power cords in compliance with all applicable OSHA 

standards. 

12. Utilizing Ground Fault Interrupters (GFIs) or Ground Fault Circuit Interrupters (GFCIs) on all 

power sources. 

B. Any miscellaneous products not covered in this specification must have written approval from the 

Project Architect and Project Designer prior to use on-site. 

C. Any miscellaneous products used at the site must be accompanied by manufacturer’s product 

information and safety data sheet (SDS).  This information must be submitted to the Project 

Architect and Project Designer prior to the products arriving on site.  The Contractor may not 

proceed until the products have been approved for use in writing by the Project Architect and 

Project Designer. 

 

PART 3 - EXECUTION 

3.01 UTILITIES 

A. All water and electrical service connections shall be installed by the Contractor in accordance with 

all applicable federal, state, and local codes, rules, and regulations. 

B. The Contractor shall be responsible for the maintenance of all electrical cords and water hoses, 

and keeping them in a secure location to prevent unnecessary tripping and/or slipping hazards. 

C. The Contractor shall temporarily shut down / de-energize, isolate / seal, modify, and/or alter 

existing mechanical, HVAC, electrical, plumbing, and any other related systems, services, and 

utilities at the site, as required by applicable regulations, prior to the start of the asbestos 

abatement work. All such work shall be carefully coordinated with the Owner and Owner’s 

Representative. 
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D. Existing mechanical, HVAC, electrical, plumbing, and all other building systems, services, and 

utilities within regulated work areas that are to remain in operation shall be adequately protected 

by the Contractor during all work activities. 

3.02 DECONTAMINATION FACILITIES 

A. All personal and waste decontamination facilities shall be constructed, installed, or otherwise 

provided by the Contractor to meet the requirements of ICR 56 and shall be deemed adequate by 

the Project Monitor prior to the commencement of any asbestos abatement preparation work. 

B. The personal decontamination unit shall be equipped with one (1) shower per six (6) full-shift 

abatement workers. 

C. Decontamination units shall be cleaned at the beginning, during, and end of each work shift.  

Accumulations of dirt / debris in decontamination units shall not be permitted. 

3.03 NEGATIVE PRESSURE VENTILATION 

A. Negative air pressure ventilation shall be installed for all OSHA Class I, Class III, and interior 

Class II regulated asbestos abatement work areas. 

B. The negative air pressure equipment shall operate continuously, 24-hours a day, from startup of 

negative air pressure ventilation equipment through cleanup operations and clearance air 

sampling until satisfactory clearance air sampling results are obtained. 

C. If more than one (1) primary HEPA-filtered ventilation unit is installed, the units shall be turned on 

one at a time and the integrity of temporary hard-wall isolation barriers checked for secure 

attachment.  A minimum of one (1) additional negative air pressure ventilation unit, having a 

capacity of at least equal to that of the primary unit, shall be installed as a backup unit to be used 

upon primary unit failure and during primary unit filter changes. 

D. Negative air pressure ventilation equipment shall be installed and operated continuously to provide 

at least four (4) air changes per hour in the regulated work area including during clearance air 

sampling. 

E. The exhaust shall be vented to the outside of the building or structure, to a controllable area away 

from public access.  Each negative pressure ventilation unit exhaust duct shall not terminate less 

than 15 feet from a receptor or adversely affect the air intake of any building or structure.  If the 

exhaust duct termination location cannot be met due to allowable space restrictions or the 

regulated abatement work area being located above the ground floor, the exhaust shall terminate 

at the exterior of the building or structure, and all receptors within 15 feet of the exterior exhaust 

duct termination location shall be plasticized with two (2) layers of 6-mil polyethylene.  Exhaust 

tubes may be grouped together in banks of no more than five (5) tubes, with each tube exhausting 

separately and the bank of tubes terminating together at the same controlled area. 

F. Construction fence at a height of four (4) feet with appropriate signage shall be installed a minimum 

of 10 feet from the end of the exhaust duct tube or bank of duct tubes to surround and control the 

area from public access.  For ground level exhaust duct terminations at the immediate exterior of 

the building/structure, the fence shall be installed at the tube discharge location. 

G. Manometers shall be used to document the pressure differential for all OSHA Class I large and 

small size regulated asbestos abatement work areas.  A minimum of -0.02 column inches of water 

pressure differential, relative to pressure outside the regulated work area, shall be maintained 

within the regulated work area, as evidenced by manometric measurements.  Once installed, on 

a daily basis and at least twice per work shift, the Contractor shall document the manometer 

readings in the daily project log. 
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H. The manometer shall be installed and made operational once negative air ventilation has been 

established in the regulated work area. At a minimum, magnahelic manometers shall be calibrated 

semi-annually, and a copy of the current calibration certification shall be posted at the work site, 

as required by ICR 56. 

I. The Contractor shall be responsible for the following: 

1. Monitoring of negative air pressure equipment and records of the daily manometer readings in 

the supervisor’s project log. 

2. Stoppage of activities when negative air pressure is lost or is less than required.  The 

Contractor shall not resume activities until constant negative air pressure is has been 

reestablished and maintained for at least 30 minutes. 

3.04 PRE-CLEANING ACTIVITIES 

A. Pre-cleaning of regulated work areas shall be conducted in accordance with ICR 56. 

B. The Contractor shall request a visual inspection by the Project Monitor to ensure that regulated 

work areas have been satisfactorily pre-cleaned prior to commencement of work area preparation 

activities. 

3.05 CRITICAL & ISOLATION BARRIERS 

A. After the pre-cleaning activities are completed, the Contractor shall install critical barriers and 

isolation barriers in accordance with ICR 56. 

B. Critical barriers shall be constructed to seal off all openings and penetrations to regulated work 

areas including, but not limited to, operable windows and skylights, doorways and corridors that 

shall not be used for passage, ducts, grilles, diffusers, HVAC system seams, and any other 

penetrations to surfaces within the regulated work areas. Critical barriers shall be constructed 

using two (2) independent layers of 6-mil fire-retardant plastic sheeting, with each layer sealed 

separately with duct tape.  Caulk and fire-retardant expandable foam may be used to seal small 

openings or penetrations.  Doorways and corridors, which shall not be used for passage during 

the asbestos abatement work, shall also be sealed. 

C. Temporary hard-wall barriers to complete containments/enclosures and establish regulated work 

areas shall be constructed using the following framing, sheathing, sealing, and plasticizing criteria: 

1. Isolation barrier partitions shall be constructed of wood or metal framing in all openings greater 

than 32 square feet except, where any one dimension is one (1) foot or less, framing is not 

required.  Existing walls or framing may be used to support isolation barrier partition framing 

and sheathing. 

2. Plywood or oriented strand board (OSB) sheathing of at least ⅜-inch thickness shall be 

fastened to the regulated work area side of the barrier partition. 

3. Edges of the isolation barrier partition at the floor, ceiling, walls, and fixtures and seams within 

the partition sheathing shall be sealed using caulk, fire-retardant expandable foam, or tape to 

form an airtight seal. 

4. The regulated work area side of isolation barrier partitions shall be covered with two (2) layers 

of 6-mil fire-retardant plastic sheeting with staggered joints and sealed airtight. 

D. Smoke testing shall be conducted by the Contractor prior to the start of abatement activities and 

at least once a day thereafter until satisfactory clearance air sampling results have been obtained 

to ensure the effectiveness of all critical barriers, isolation barriers, personal and waste 
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decontamination system enclosures, and regulated work area enclosures.  Negative air pressure 

ventilation units shall be in operation during this testing.  Testing of barriers and enclosures is not 

required on days when there are no Phase IIB or cleaning activities scheduled.  Test results, 

observations and any modifications shall be documented in the daily project log by the asbestos 

abatement supervisor. 

E. The Contractor shall inspect all barriers at least twice daily – before the start of and following the 

completion of each day’s abatement activities.  Inspections are also required on days when there 

is no Phase II work or support activities scheduled.  Inspections and observations shall be 

documented in the daily project log by the asbestos abatement supervisor. 

3.06 ASBESTOS HANDLING & CLEANING ACTIVITIES 

A. The Contractor shall conduct all asbestos abatement activities in accordance with ICR 56 or an 

approved asbestos project variance. 

B. Negative air machines shall be utilized at all regulated work areas, until satisfactory air sample 

results have been achieved.  HEPA vacuums may only be utilized to provide continuous negative 

air pressure ventilation on minor-sized abatement projects. 

C. All asbestos materials shall be removed using wet methods.  Dry removal, sweeping, wire 

brushing, use of pressurized water/pressurized air, or other inappropriate techniques will not be 

permitted. 

D. Airless sprayers shall be utilized to control airborne asbestos fiber concentrations. 

E. The Contractor is responsible for taking appropriate measures to reduce nuisance odors and noise 

from migrating to other areas of the building. 

F. Waste shall be immediately bagged and be transported to the waste decontamination enclosure.  

Waste bags shall then be cleaned in the waste decontamination enclosure, double-bagged, 

labeled, and transported to the waste dumpster, trailer, etc. 

G. Waste bag transfer shall take place inside a cart that has been lined with two (2) layers of 6-mil 

polyethylene.  This cart shall be covered by polyethylene during any waste transfer activities and 

be labeled with appropriate asbestos signage. 

H. Workers shall wear PPE during work area preparation, abatement activities, cleaning, and during 

any other work area activities until final air clearance criteria has been achieved. 

I. The Contractor shall be responsible for providing the Project Monitor / Air Sampling Technician 

with sufficient power to conduct air sampling at the project site.  The Contractor shall also provide 

the Project Monitor / Air Sampling Technician with access to the decontamination unit and hot 

water on days when final/clearance air sampling is required (even when abatement work is not 

taking place). 

3.07 WASTE DISPOSAL 

A. The Contractor shall ensure that all asbestos waste/debris is sufficiently wet prior to being 

bagged/containerized for disposal. 

B. Bags, drums, or other acceptable packages/containers used for asbestos waste shall be labeled 

with appropriate asbestos waste generator tags/labels. 

C. Two (2) 6-mil polyethylene bags or two (2) layers of 6-mil plastic sheeting shall be utilized for the 

disposal of all asbestos waste. 
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D. A daily count of asbestos waste bags, drums, containers, etc. shall be recorded by the asbestos 

abatement supervisor.  This count shall be provided to the Project Monitor each day. 

E. All asbestos waste generated by the work shall be sent to a properly permitted landfill or disposal 

facility.  Waste manifests shall accompany all regulated asbestos-containing material (RACM) 

waste that is removed from the site.  Original waste manifests shall be submitted directly to the 

Owner/Owner’s Representative. 

F. Vehicles used for the transport of all asbestos waste shall bear all appropriate permit tags, 

markings, and placards. 

3.08 INSPECTIONS 

A. The Contractor shall not interfere, impede, or delay any inspections by the Owner/Owner’s 

Representative, Project Designer, Project Monitor, or federal, state, or local inspectors. 

B. The Contractor shall request inspections from the Project Monitor at the following intervals, as 

applicable to the project: 

1. Upon completion of the decontamination system enclosure(s). 

2. Upon completion of the pre-cleaning effort. 

3. Upon completion of the preparation of the work area. 

4. Upon completion of the abatement process. 

5. Upon completion of teardown/dismantling activities. 

C. The asbestos abatement supervisor shall be responsible for adequately documenting inspections 

in the daily project log. 

3.09 ASBESTOS PROJECT MONITORING/AIR SAMPLING 

A. The Contractor shall not include any costs in their price for project monitoring or air sampling.  The 

Contractor will not be responsible for the selection or payment of the Project Monitoring/Air 

Sampling firm. 

B. The Project Monitor/Air Sampling Technician will be responsible for the following: 

1. Conducting air sampling during the asbestos abatement phase of the project when required. 

2. Conducting a visual inspection for completeness of abatement and completeness of cleanup 

as per the provisions of the current ASTM Standard E1368 - “Standard Practice for Visual 

Inspection of Asbestos Abatement Projects.”  An entry shall be made into the daily project log 

by both the asbestos abatement supervisor and the individual performing the inspection, 

detailing the findings of the visual inspection.  The full name and NYSDOL asbestos handling 

certificate number of the certified individual performing the inspection shall also be documented 

in the supervisor’s daily project log. 

3. Performing aggressive air sampling techniques for final clearance air sampling when required. 

4. Collecting final clearance air samples when required. 

 

C. The Contractor understands that a Project Monitor has been retained by the Owner to oversee 

the asbestos abatement work and that the Owner/Owner’s Representative has authorized the 

Project Monitor to stop the Contractor’s work if the Contractor is not following the contract 
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documents or the applicable codes, rules, and regulations.  Work shall only be permitted to 

commence if allowed by the Owner/Owner’s Representative after corrective actions have been 

made.  The Contractor acknowledges that it is their responsibility to follow all applicable rules and 

regulations and failure to do so may result in lost time and/or dismissal from site at no cost to the 

Owner, Project Designer, or Project Monitor.  The Contractor shall not be compensated for any 

lost time, labor, materials, etc., due to inappropriate action. 

END OF SECTION 
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SECTION 02 83 13 
LEAD-SAFE WORK PRACTICES 

 
 

PART 1 - GENERAL 
 
1.01 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. 
 

B. Refer to C&S Engineers Inc, Limited Hazardous Material Pre-Renovation Survey Report, Highland 
Falls-Fort Montgomery Central School District, Fort Montgomery Elementary School, dated 
October 2023 for information regarding materials that have been identified as lead-based paint or 
lead-containing materials. 

 
1.02 DEFINITIONS 

 
A. Lead-based paint (LBP), as defined by the U.S. Environmental Protection Agency (USEPA) and 

the U.S. Department of Housing and Urban Development (HUD), means painted or glazed 
materials (i.e. ceramic tile) containing 0.5% lead or more by weight. 

 
B. Lead, as defined by OSHA 29 CFR Part 1926.62, means metallic lead, all inorganic lead 

compounds, and organic lead soaps.  All other organic lead compounds are excluded from this 
definition. 

 
C. Action Level, as defined by OSHA 29 CFR Part 1926.62, means employee exposure, without 

regard to the use of respirators, to an airborne concentration of lead of 30 micrograms per cubic 
meter (30 µg/m3) of air calculated as an 8-hour time-weighted average (TWA). 

 
D. Permissible Exposure Limit (PEL), as defined by OSHA 29 CFR Part 1926.62, means employee 

exposure, without regard to personal protective equipment, to an airborne concentration of lead of 
50 µg/m3 (calculated as a TWA). 

 
E. Competent person, as defined by OSHA 29 CFR Part 1926.62, means one who is capable of 

identifying lead hazards and implementing corrective measures to eliminate hazards. 
 
F. Lead-containing material (LCM) includes LBP, lead-containing components / surfaces, and glazed 

/ ceramic tile applications. A building material is defined as an LCM if any detectable amount of 
lead is present in that building material. 

 
 
 
1.03 SUMMARY OF WORK 

 
 
A. Unless otherwise indicated, all painted surfaces and building materials are presumed to contain 

lead and shall be treated as LCM.  Upon request, the Contractor may review available survey 
reports for additional details pertaining to LCMs identified at the site. 

 
B. Activities that will disturb LCM shall comply with the conditions specified herein.  The Occupational 

Safety & Health Administration (OSHA) regulates occupational exposure to lead under 29 CFR 
Part 1926.62, Lead in Construction Standard. Any Contractor disturbing LCM shall comply with all 
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the requirements of 29 CFR Part 1926.62 and this specification. The intent is for the Contractor to 
protect his workers and building occupants from unnecessary exposures to lead. 

 
C. The Contractor shall provide all labor, materials, tools, and equipment necessary to protect both 

workers and building occupants from potential lead exposure. 
D. Any waste products shall be considered industrial or hazardous waste, based on the results of a 

Toxicity Characteristic Leaching Procedure (TCLP) test.  The cost of this testing shall be the 
responsibility of the Contractor and included in their bid for the project. 

 
E. Exact quantities and locations of LCMs that will be disturbed shall be determined by the Contractor 

at the time of bidding.  The Contractor must be satisfied as to the quantity of waste requiring 
disposal, and include all such costs in their bid price. 

 
F. All work shall be performed in accordance with this specification and applicable federal, state, 

and/or local regulations. Dry sweeping of lead-containing dust is prohibited.  Lead-containing 
debris shall be removed and collected using high efficiency particulate air (HEPA) vacuums 
designed to collect waste including paint chips, debris, and dust. 

 
G. It is the Contractor’s responsibility to ensure that waste materials are contained, transported, and 

disposed of in accordance with all applicable federal, state, and local regulations. 
 
1.04 APPLICABLE REGULATIONS 

 
A. The Contractor shall comply with all federal, state, and local laws, ordinances, rules, and 

regulations regarding the handling, storage, and disposal of LCM.  The Contractor is further 
responsible to conduct work in compliance with all applicable codes, rules, laws, and regulations 
including, but not limited to: 

1. Worker Protection  - Occupational Safety and Health Administration (OSHA) 

a. 29 CFR Part 1910.134 - Respiratory Protection Standard 

b. 29 CFR Part 1926. 20 - General Safety and Health Provisions 

c. 29 CFR Part 1926.59 - Hazard Communication 

d. 29 CFR Part 1926.62 - Lead Exposure in Construction 

e. 29 CFR Part 1910.94 and Part 1926. 57 – Ventilation 

 

2. Ambient Air Quality - Environmental Protection Agency (EPA) 

a. 40 CFR Part 50.6 - National Primary and Secondary Ambient Air Quality Standards for 
Particulate Matter 

3. Water Quality - Environmental Protection Agency (EPA) 

a. 40 CFR Part 122 - Administered Permit Programs; The National Pollutant Discharge 
Elimination System 

4. Waste Disposal - Environmental Protection Agency (EPA) 

a. 40 CFR Part 261 - Identification and Listing of Hazardous Waste 

b. 40 CFR Part 262 - Standards Applicable to Generators of Hazardous Waste 

 

c. 40 CFR Part 263 - Standards Applicable to Transporters of Hazardous Waste 

5. New York State Department of Environmental Conservation (NYSDEC) 

a. Title 6 Parts 360-7, 364, and 370 through 374 
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B. The Contractor shall comply with the following regulations and guidance documents: 

1. U.S. Department of Labor 

2. Occupational Safety and Health Administration Pub. 3126 - Working with Lead in the 
Construction Industry 

3. USEPA Lead Renovation, Repair and Painting (RRP) Program 
 
1.05 LEAD HAZARDS 

 
A. Work practices / methods that may release lead dust or fumes into the air and onto surrounding 

surfaces are prohibited. It is the Contractor’s responsibility to reduce potential exposure to lead. 
 
B. Lead is a toxic substance, which travels into the body by inhalation or ingestion due to lead dust 

and/or fumes that are present. Upon entering the body, lead enters the bloodstream, traveling 
throughout the body. The body cannot eliminate all of the lead; therefore, it is stored in tissue and 
organs. Stored quantities of lead may cause irreversible damage to cells, organs, and body 
systems. 

 
C. Exposure to lead may affect individuals differently. Exposure may occur without any indication of 

exposure or symptoms developing. Symptoms of lead poisoning to be aware of include, but are 
not limited to, loss of appetite, trouble sleeping, irritability, fatigue, headache, joint and muscle 
ache, metallic taste, decreased sex drive, lack of concentration, and moodiness. 

 
D. Prolonged exposure may result in damage to the body’s systems including nervous, reproductive 

and circulatory systems.  Symptoms of such exposures may include, but are not limited to, 
stomach pains, high blood pressure, nausea, tremors, seizures, anemia, constipation, and 
convulsions. 

 
 

2.  The Contractor’s Supervisor is responsible to monitor any workers for such symptoms and is 
further responsible for ensuring affected workers are removed from the area.  Affected workers 
shall not return until such time that the requirements outlined in the OSHA Lead in 
Construction Standard (29 CFR Part 1926.62) have been met. 

 
 
1.06 GENERAL REQUIREMENTS 

 
A. The Contractor is responsible for complying with the following general requirements applicable to 

the project (at a minimum): 

1. Respiratory Protection and personal protection 

2. Medical examinations 

3. Utilization of engineering controls, as necessary, to reduce potential exposure 

4. Proper clean up and disposal of all lead-related waste materials, as required. 
 

B. The Contractor is solely responsible for properly protecting their workers.  Additional safety 
measures beyond OSHA requirements are encouraged, but are at the implementation and 
discretion of the Contractor. 

 
1.07 SUBMITTALS 

 
A. The following information shall be transmitted for review and approval, prior to starting the work: 
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1. Work Plan - The Contractor shall submit a work plan in compliance with the requirements of 
the OSHA Lead in Construction Standard (29 CFR Part 1926.62). The plan shall include but 
is not limited to: handling, cleaning, containerizing, transport, and disposal. 

2. Equipment - Information for all equipment utilized shall be submitted for review prior to 
commencement of project activities.  This includes, but is not limited to, equipment 
specifications and safety data sheets (SDS). 

3. Training - The Contractor shall provide proof of Lead Awareness training in accordance with 
OSHA 29 CFR Part 1926.62 for all employees performing renovation/repair activities 
resulting in disturbance of LCMs.  

4. Disposal - The Contractor shall submit documentation including all required permits, 
anticipated disposal facilities, and anticipated transporter information should construction 
waste be determined to be hazardous.  If applicable, copies of applicable laboratory 
credentials shall be provided for the laboratory performing TCLP analysis. 

B. Post-Abatement / Closeout Submittals.  The following information shall be transmitted for review 
and approval within 30 days following completion of the work: 

1. Copies of all OSHA personal/employee lead exposure assessment air sampling data 
collected during the project. 

 

2. Original waste manifests/disposal records associated with any LCM waste removed from the 
site to be provided to the Building Owner. 

3. Any other documentation requested by the Building Owner or Environmental Consultant. 
 
1.08 PERSONAL AIR SAMPLING & ANALYSIS 

 
A. The Contractor is responsible for conducting personal lead exposure assessment air monitoring 

of his employees, as required by OSHA 29 CFR Part 1926.62.  Personal air samples shall be 
collected which are representative of a full-shift including at least one sample for each job 
classification in each work area either for each shift or for the shift with the highest exposure level.  
Full-shift personal samples shall be representative of the monitored employee’s regular, daily 
exposure to lead. 

B. If requested by the Building Owner or Consultant, the Contractor shall provide laboratory analysis 
reports showing that they are conducting personal lead exposure assessment air monitoring of 
employees working with lead in accordance with OSHA 29 CFR Part 1926.62. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 

 
A. Cleaning Solutions - A lead-specific cleaning solution shall be utilized for all cleaning activities.  

The cleaning solution shall be an approved solution that does not contain tri-sodium phosphate 
(TSP). 

B. Plastic Sheeting - To prevent dust migration, dust barriers, containments, and/or enclosures shall 
be constructed utilizing 6-mil fire-retardant plastic sheeting.  These barriers shall be constructed 
to minimize dust migration into adjacent non-work areas. 

C. Framing - If framing is utilized for the construction of dust barriers/containments, all reinforcement 
framing/sheathing materials must be at least ⅜-inch thick.  Minimum requirements for framing 
materials shall be comprised of 2”x4” stud framing in accordance with all applicable building codes. 
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D. Adhesives - Commercially available tape and spray adhesives designed for such purposes to 
maintain the integrity of barriers, containments, and enclosures. 

 
2.02 EQUIPMENT 

 
A. Protective Clothing - Coveralls, gloves, eye protection, ear protection, safety footwear, hard hats, 

and fall protection are required as per all applicable OSHA regulations. 

B. Respiratory Protection - The Contractor shall provide workers with adequate respiratory protection 
based on the lead hazards identified at the site.  The level of respiratory protection shall be 
determined through personal exposure assessment air monitoring. 

C. Respirator Filters - The Contractor shall provide his workers with appropriate respirator filters for 
the respiratory protection the workers are utilizing as per OSHA 29 CFR Part 1910.134. 

 

PART 3 - EXECUTION 
 
3.01 LEAD COMPLIANCE PLAN 

 

A. The Contractor is required to establish and follow a lead compliance plan for the project.  The 
requirements, as outlined in OSHA 29 CFR Part 1926.62, include written procedures for 
construction activities with regard to control methods and engineering controls. 

B. If the Contractor fails to follow their lead compliance plan, the Building Owner may elect to hire a 
third-party consultant to oversee the Contractor’s work.  The cost for the third-party consultant 
shall be borne by the Contractor. 

 
3.02 SIGNAGE 

 

A. Warning signs shall be posted where the potential for any lead exposure exists.   

B. Signs shall remain in place until renovation/demolition activities have been completed and the 
area cleaned.   

C. All signage shall comply with OSHA 29 CFR Part 1926.62. 
 
3.03 WORK METHODS 

 

A. The Contractor shall select work methods in compliance with OSHA 29 CFR Part 1926.62.  All 
work shall be performed utilizing wet methods and other engineering controls, as necessary.   

 

B. The Contractor is prohibited from dry methods of removal, heat gun applications, mechanical 
methods (grinding/sanding), and/or torch-cutting during renovation / demolition activities. 

 
3.04 CLEANING & CLEARANCE 

 

A. Following the completion of all lead-related work activities, all surfaces within and 25 feet beyond 
the areas impacted by the work shall be cleaned of all visible paint chips, dust, and debris. 

B. Visual examinations/inspections of all areas affected by the lead-related work shall be conducted 
by the Contractor’s competent person to determine satisfactory cleaning of all affected areas; 
however, the Building Owner may retain a third-party consultant to perform visual clearance 
examinations/inspections and/or perform lead dust wipe sampling to determine satisfactory 
cleaning and satisfactory completion of the work. 
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C. If the Contractor does not satisfactorily clean an area based on visual examinations, or if lead 
dust-wipe sampling results are unacceptable, the affected areas shall be re-cleaned by the 
Contractor at his own expense.  The cost for re-cleaning, third-party consultant oversight, and 
additional sampling / testing associated with re-cleaning activities shall be borne by the Contractor. 

 
3.05 WASTE TRANSPORTATION & DISPOSAL 

 

A. The Contractor is responsible for proper waste characterization sampling and laboratory analysis 
of LCM prior to disposal / removal from site.  Waste materials include, but are not limited to, the 
following: personal protective equipment, plastic sheeting, signage, barrier tape, LBP 
components, and associated materials. 

B. The Contractor is responsible to coordinate interim storage of waste containers at the site with the 
Owner / Owner’s Representative while awaiting waste characterization laboratory results. 

 
C. Lead paint chips and lead paint debris shall not be co-mingled with construction and demolition 

(C+D) debris.  Failure to do so may result in the Contractor having to pay the associated fees for 
co-mingled lead waste disposal. 
 

END OF SECTION 
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SECTION 02 83 14 

MISCELLANEOUS HAZARDOUS & SPECIAL WASTES 
 
PART 1 - GENERAL 

1.01 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. 

B. Refer to C&S Engineers Inc. Limited Hazardous Material Pre-Renovation Survey Report, Highland 
Falls-Fort Montgomery Central School District, Fort Montgomery Elementary School, dated October 
2023 for information regarding materials that have been identified as miscellaneous hazardous & 
special waste. 

1.02 SUMMARY OF WORK 

A. The scope of work includes the handling, packaging, containerization, characterization, 
transportation, and disposal of all the miscellaneous hazardous / special wastes from the project site.  
In general, the miscellaneous hazardous / special wastes to be properly handled and disposed of on 
this project include,but are not necessarily limited to fluorescent light bulbs (mercury), fluorescent 
light ballasts (PCBs), and thermostats (mercury). 

B. Due to the potential presence of hazardous wastes and/or regulated materials, these waste materials 
may not be disposed of as construction and demolition (C&D) debris.  The Contractor shall comply 
with all applicable state and federal (i.e., OSHA, NYSDEC, USEPA, etc.) regulations when 
characterizing, handling, packaging, containerizing, transporting, and disposing of these wastes. 

C. If any spills or releases of mercury, PCBs, petroleum, or any other hazardous or regulated material 
occurs, the Contractor shall notify the Owner’s Representative immediately and take all necessary 
precautions and measures to contain and cleanup such spills or releases in accordance with all 
applicable regulations. 

D. The Contractor shall ensure that their workers are properly trained and protected during all 
operations. 

E. The Contractor is responsible for following all applicable federal, state, and local regulations. Failure 
to comply with regulations shall result in the Contractor having to pay for any legal fees, fines, 
cleanup costs, and/or other penalties associated with improper activities. If conflicts occur between 
any regulations and the project specifications, the Contractor is responsible for following the most 
stringent course of action. 

1.03 SUBMITTALS 

A. The Contractor shall provide the following submittals prior to conducting any work activities at the 
project site: 

1.     Proof of Training – In accordance with OSHA regulations, training must be provided to inform 
workers about the potential hazards associated with hazardous / special wastes prior to 
conducting operations at the project site.  HAZMAT or HAZWOPER training certificates are 
recommended.  

2.    Waste Container Information – Contractor shall provide documentation detailing the description of 
the waste containers that shall be utilized for all of the miscellaneous hazardous / special wastes 
during the course of this project. 
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1.04 OWNER’S REPRESENTATIVE 

A. The Owner’s Representative will oversee the Contractor during the handling of the hazardous / 
special wastes. The Owner’s Representative will be responsible for the following tasks: 

1.    Keeping a daily project log of the Contractor’s activities on-site. 

2.    Providing oversight of the Contractor. 

3.    Notifying the Owner if any damaged, leaking, or broken light ballasts, tubes, bulbs, batteries, or 
thermostats are present. 

4.    Recording the daily hazardous / special waste count, as provided by the Contractor. 

PART 2 – PRODUCTS 

2.01 MATERIALS 

A. Contractor shall only utilize proper NYSDOT / USDOT shipping containers to package and 
containerize waste products for disposal purposes. 

B. Raw vermiculite insulation shall not be utilized to package miscellaneous hazardous / special 
wastes, unless the Contractor has sufficient documentation to verify that the vermiculite insulation is 
asbestos-free.  The documentation must be provided directly from the manufacturer. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. The Contractor shall be responsible for the characterization, removal, packaging, containerization, 
transportation, and disposal of all miscellaneous hazardous and special wastes associated with the 
buildings scheduled for demolition. 

B. The Contractor shall provide all labor, materials, tools, equipment, and personal protective 
equipment (PPE) necessary to remove and dispose of all of the hazardous materials/special wastes 
from the project site. 

3.02 CLOSE-OUT DOCUMENTATION 

A. The Contractor shall provide the Owner’s Representative with quantities of all hazardous / special 
wastes removed on a daily basis.  This shall include a final summary at the conclusion of the 
project. 

B. The Contractor shall provide the Owner / Owner’s Representative with all pertinent waste 
documentation and manifests for the hazardous / special wastes removed and disposed of as part 
of this project. Original waste manifests and/or waste documentation shall be returned to the Owner 
within ten (10) days of the wastes leaving the project site. 

 
 

END OF SECTION  
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SECTION 03 3000
CAST-IN-PLACE CONCRETE

PART 1   GENERAL

1.01 SUMMARY

1. Section Includes Cast-in-place (CIP) structural concrete, including

a. Concrete Formwork and Formwork Accessories
b. Concrete Mixtures and Admixtures
c. Steel Concrete Reinforcement and Accessories
d. Curing compounds
e. Grout
f. Crack repair and epoxy adhesives
g. Joint fillers and sealants
h. Concrete slab surface densifier and sealer
i. Evaporation reducer for freshly placed concrete
j. Vapor Barrier under slabs on grade
k. Handling, placing, and constructing

2. Products Installed but Not Furnished Under This Section:

a. Anchor rods, leveling plates, railing sleeves, brackets, and other embedded items 
of steel, vinyl, plastic, or other materials.  Refer to specification sections where 
the embedded item is described.

b. Sleeves for pipe, conduit and other items passing through or embedded in 
concrete.  Refer to the specification section where the item is described.

3. Related Sections.

a. Code Required Special Inspections and Procedures – Section 01 4533
b. Unit Masonry – Section 04 2000
c. Structural Steel Framing – Section 05 1200 

1.02 DEFINITIONS

A. ACI 301, Section 1.2 - Definitions:
1. Add the following definitions:

• Cementitious Material:  Cementitious materials include cement, 
ground blast furnace slag and fly ash.

• Corrosion Inhibitor Admixture:  A liquid admixture, calcium nitrite that 
inhibits corrosion of concrete-embedded steel in the presence of 
chloride ions.

• Pumped Concrete:  Concrete that is conveyed by pumping pressure 
through rigid pipe or flexible hose.

• Water-to-Cementitious Ratio (w/c):  An equational value representing 
quantity in pounds of free moisture available for cement hydration 
divided by quantity of cementitious materials in pounds per cubic yard 
concrete.

1.03 REFERENCES
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A. Work on this project shall conform to all requirements of ACI 301-16 published by the 
American Concrete Institute, Farmington Hills, Michigan, except as modified by these 
Contract Documents.

B. Reference publications
1. ACI 301-16: Specifications for Structural Concrete.
2. ACI 302.1R-15: Guide for Concrete Floor and Slab Construction.
3. ACI 304.2R-17: Placing Concrete by Pumping Methods.
4. ACI 305R-20: Hot Weather Concreting.
5. ACI 306R-16: Cold Weather Concreting (Re-approved 1997).
6. ACI 308.1-11: Standard Specification for Curing Concrete.
7. ACI 318-14 Building Code Requirements for Reinforced Concrete.
8. ASTM C 94/C 94M – 15a: Standard Specification for Ready- Mixed Concrete.
9. ASTM C33/C33M – Standard Specification for Concrete Aggregates 2018.
10. ASTM C39/C39M – Standard Text Method for Compressive Strength of 

Cylindrical Concrete Specimens 2021.
11. ASTM C 494/C 494M – 119: Standard Specification for Chemical Admixtures 

for Concrete.
12. ASTM C143/C143M – Standard Test Method for Slump of Hydraulic-Cement 

Concrete 2020.
13. ASTM C150/C150M – Standard Specification for Portland Cement 2020.
14. ASTM C 311-18 Standard Methods of Sampling and Testing Fly Ash or 

Natural Pozzolans for use as a mineral admixture in Portland Cement 
Concrete.

15. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed 
Concrete by the Volumetric Method 2016.

16. ASTM E1155 - Standard Test Method for Determining F(F) Floor Flatness and 
F(L) Floor Levelness Numbers 2020.

11. Manual of Standard Practice, MSP of the Concrete Reinforcing Steel Institute.

1.04 STANDARDS PRODUCING ORGANIZATIONS

A. Refer to ACI 301-16

1.05 SUBMITTALS

A. See Section 01 3000 – Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer’s data on manufactured products showing 
compliance with specified requirements and installation instructions.
1. For curing compounds, provide data on compatibility with floor covering 

products and adhesives and/or method of removal in the event of 
incompatibility with floor covering adhesive.

C. Mix Design
1. Mix Design:  Submit proposed concrete design mix(es) together with name 

and location of batching plant at least 28 days prior to the start of concrete 
work.
a. Include test results of proposed concrete proportions based on 

previous field experience or laboratory trial batches in accordance 
with ACI 301, Section 4.

b. Pumped Concrete:  Include test results of proposed design mix(es) 
tested under actual field conditions with the maximum horizontal run 
and vertical lift required for this project.

2. Portland Cement:  Brand and manufacturer’s name.
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3. Fly Ash:  Name and location of source, and DOT test numbers.
4. Air-entraining Admixture:  Brand and manufacturer’s name.
5. Water-reducing Admixture:  Brand and manufacturer’s name.
6. High Range Water-reducing Admixture (Superplasticizer):  Brand and 

manufacturer’s name.
7. Accelerating Admixture:  Brand and manufacturer’s name.
8. Aggregates:  Name and location of source, and DOT reference and test 

numbers.

C. Reinforcing Steel
1. Shop Drawings:  Placing drawings for bar reinforcement.
2. Affidavit by the bar reinforcement manufacturer certifying that bar material 

meets the contract requirements.

1.06 QUALITY ASSURANCE

A. Refer to Section 014533-Special Inspections and Testing, for Concrete Construction 
inspection and testing to be performed by the Owner’s Inspection and Testing Agency.

B. Qualifications of Crew Pumping Concrete:  Workers pumping concrete shall have had 
at least one year of experience pumping concrete.

C. Concrete batching plants shall be currently approved as concrete suppliers by the 
New York State Department of Transportation.

D. Truck mixers for concrete shall be currently approved by the New York State 
Department of Transportation.

E. Pumping equipment for pumped concrete shall be subject to the approval of the 
Architect.

F. Fly ash supplier shall be on the New York State Department of Transportation’s 
current “Approved List of Suppliers of Fly Ash”.

G. Source Quality Control:  The Owner reserves the right to inspect and approve the 
following items, at his own discretion, either with his own forces or with a designated 
inspection agency:
1. Batching and mixing facilities and equipment.
2. Sources of materials.

H. Pre-Construction Conference:  Attend a Pre-Construction Conference at the job site 
conducted by the Architect’s Representative prior to the start of concrete placement 
for the purpose of reviewing the requirements and procedures of the Contract 
Documents.  

I. Field Quality Control

1. ACI 301, Section 1.6.4.2 - Testing Services:
a. Add the following paragraph:
• 1.6.4.2.e  Strength Tests for Pumped Concrete:  Prepare strength test 

specimens and make strength tests from concrete samples obtained 
at the truck discharge chute and at the end of the pump delivery line 
in accordance with paragraph 16.3.4.4.

2. ACI 301, Section 1.6.3.3.
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a. Add the following paragraph:
• 1.6.3.3.c  Make available to the Owner’s Inspections and Testing 

Agency whatever test samples are required to make tests.  Furnish 
shipping boxes for compression test cylinders.

3. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by 
the Contractor when characteristics of materials, job conditions, weather, test 
results, or other circumstances warrant, at no additional cost to the Owner and 
as accepted by the Architect.  Laboratory test data for revised mix design and 
strength results must be submitted to and accepted by the Architect’s 
Representative before using in the work.

4. Test results will be reported by the Owner’s Testing Agency in writing to the 
Architect’s Representative and Contractor within 24 hours after tests.  Reports 
of compressive strength tests shall contain the project identification name and 
number, date of concrete placement, name of concrete testing service, 
concrete type and class, location of concrete batch in structure, design 
compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7-day tests and 28-
day tests.

5. Nondestructive Testing:  Impact hammer, Windsor probe, or other 
nondestructive device may be permitted but shall not be used as the sole 
basis for acceptance or rejection.

6. Additional Tests:  The Architect shall require additional tests of in-place 
concrete when test results indicate specified concrete strengths and other 
characteristics have not been attained in the structure, as directed by the 
Architect’s Representative.  The Owner’s Testing Agency may conduct tests 
to determine adequacy of concrete by cored cylinders complying with ASTM C 
42, or by other methods as directed.  Contractor shall pay for such tests when 
unacceptable concrete is verified, including all inspection and Engineering 
fees when non-conforming work is verified.

1.07 DELIVERY

A. ASTM C 94/C 94M - 04, Article 13.1 - Batch Ticket Information:  In addition to the 
information required by Paragraph 16.1, also include the following:
1. Type and brand, and amount of cement.
2. Weights of fine and coarse aggregates.
3. Class and brand, and amount of fly ash (if any).

PART 2   PRODUCTS

2.01 MATERIALS

A. Cement:  ASTM C 150, Type I or II Portland cement.

B. Water:  Potable

C. Air-entraining Admixture:  ASTM C 260, and on the New York State Department of 
Transportation’s current “Approved List”.

D. Water-reducing Admixture:  ASTM C 494/C 494M - 04, Type A, and on the New York 
State Department of Transportation’s current “Approved List”.



Fort Montgomery Central School District  Section 03 3000
Montgomery Elementary Addition and Renovations Cast-In-Place Concrete
BCA Project No. 2022-138 PH1
Elwyn and Palmer Project No. 2022-138 PH1 Page 5 of 12

E. High Range Water-reducing Admixture (Superplasticizer):  ASTM C 494/C 494M - 04, 
Type F, and on the New York State Department of Transportation’s current “Approved 
List”.

F. Retarding Admixture:  ASTM C 494, Type D, Water-reducing and retarding, for use in 
hot weather concreting, and on the New York State Department of Transportation’s 
current “Approved List”.

G. Accelerating Admixture:  Non-corrosive admixture, containing no chloride, complying 
with ASTM C 494, Type C or E, and on the New York State Department of 
Transportation’s current “Approved List”.

H. Fly Ash:  ASTM C 618, including Table 1 (except for footnote A), Class F except that 
loss on ignition shall not exceed 4.0 percent.

I. ACI 301, Section 4.2.1.2 - Aggregates:
1. Add the following paragraph:

• Fine aggregate for pumped concrete shall meet the requirements of 
ASTM C 33, except 15 to 30 percent shall pass the No. 50 sieve and 
5 to 10 percent shall pass the No. 100 sieve.  The fineness modulus 
of the fine aggregate for pumped concrete shall not vary more than 
0.20 from the average value used in proportioning.

2. Add the following paragraph:
• Aggregates shall be taken from storage silos or other approved 

locations that have been tested and approved by the New York State 
Department of Transportation, unless otherwise approved in writing 
by the Architect.

J. Moisture-Retaining Cover:  Waterproof paper, polyethylene film, or polyethylene-
coated burlap complying with ASTM C 171.

K. Joint Fillers and Sealants (Contraction Joints within the building and in the concrete 
slabs on grade):
1. Elastomeric Polyurea Joint Sealant 

a). MasterSeal CR 100 by BASF Building Systems
b). Euco QWIKjoint 200, as manufactured by the Euclid Chemical 

Company, 19218 Redwood Road, Cleveland, OH 44110

L. Reinforcing Steel
1. Bar Reinforcement:  ASTM A 615, Grade 60, deformed steel bars.
2. Fabric Reinforcement:  ASTM A 185, welded wire fabric, fabricated into flat 

sheets unless otherwise indicated.
3. Bar Supports; Either of the Following Types:

a. Galvanized steel or AISI Type 430 stainless steel, and without plastic 
tips.

b. Insoluble plastic, with minimum 1,500 psi tensile strength and capable 
of retaining fabricated shape at temperatures between 5 degrees F 
and 170 degrees F.

c. Solid concrete brick
4. Fabric Reinforcement Supports:

a. Uni Zag by Universal Form Clamp, 840 South 25th Avenue, Bellwood, 
IL  60104, (800)728-1958.

b. Continuous Support, “CS” by Dayton Superior, 721 Richard Street, 
Miamisburg, OH  45342, (800) 745-3700.

c. Solid concrete brick
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5. Tie Wire:  Black annealed wire, 16-1/2 gage or heavier.

N. Chemical Curing and Anti-Spalling Compound:  ASTM C-309, Type 1D, Class B, with 
a minimum 18 percent total solids content.  No thinning of material allowed.
1. SureCure Emulsion, Kaufman Products, Inc. 3811 Curtis Avenue, Baltimore, 

MD 21226, (800) 637-6372.
2. Cure & Seal by Symons Corp., 200 East Touhy Ave., PO Box 5018, Des 

Plaines, IL 60017-5018, (847) 298-3200.
3. Kure-N-Seal by Sonneborn/ BASF Building Systems, 889 Valley Park Dr., 

Shakopee, MN 55379, (800) 433-9517.
4. Day-Chem Cure & Seal UV 26 percent (J-22 UV) by Dayton Superior Corp., 

721 Richard St., Miamisburg, OH 45342, (800) 745-3700.
5. Acrylseal HS by Master Builders/ BASF Building Systems, 23700 Chagrin 

Blvd., Cleveland, OH  44122, (800) 628-9990.

O. Concrete Chemical Densifier and Sealer.  
1. Seal Hard, L&M Chemical Chemicals Inc. 14851 Calhoun Road

Omaha, NE USA 68152
2. Diamond Hard, Euclid Chemical Company, 19218 Redwood Road, Cleveland, 

OH 44110
3. Ashford Formula, Curecrete Distribution Inc., 1203 West Spring Creek Place, 

Springville, UT 84663 

P. Evaporation Reducer for freshly placed concrete.  Laticrete E-Con by L&M 
Construction Chemicals.

Q. Vapor Barrier under slabs on grade.  10 mil thick cross laminated polyethylene sheet 
vapor barrier complying with ASTM 1745, Standard Specification for Water Vapor 
Retarders used in Contact with Soil or Granular Fill under Concrete Slabs, Class A.

2.02 PROPORTIONING OF MIXES

A. Normal weight concrete for all other concrete unless otherwise specified, shall have a 
minimum compressive strength of 3000 psi and a water cement ratio of 0.45.  Slump:  
Maximum 4 inches; minimum 2 inches before the addition of any water-reducing 
admixtures or high-range water-reducing admixtures (superplasticizers) at the Site.

B. Normal weight concrete for interior slabs, including composite deck fill, ramps, stairs 
and footings shall have a minimum compressive strength of 3500 psi and a water 
cement ratio of 0.50.  Slump:  Maximum 3 inches; minimum 2 inches before the 
addition of any water-reducing admixtures or high-range water-reducing admixtures 
(superplasticizers) at the Site.

C. Normal weight concrete for exterior slabs, ramps and stairs to be exposed to deicing 
salts shall have a minimum compressive strength of 5000 psi and a water cement ratio 
of 0.40.  Slump:  Maximum 3 inches; minimum 2 inches before the addition of any 
water-reducing admixtures or high-range water-reducing admixtures 
(superplasticizers) at the Site.  Concrete shall be air-entrained.

D. Normal weight concrete for foundation walls and  piers shall have a minimum 
compressive strength of 4500 psi and a water cement ratio of 0.40.  Slump:  Maximum 
3 inches; minimum 2 inches before the addition of any water-reducing admixtures or 
high-range water-reducing admixtures (superplasticizers) at the Site.  Concrete shall 
be air-entrained.
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E. Optional Material:  Fly ash may be substituted for (Portland) cement in normal weight 
and lightweight concrete up to a maximum of 40 percent by weight of the required 
minimum (Portland) cement.  If fly ash is incorporated in a concrete design mix, make 
necessary adjustments to the design mix to compensate for the use of fly ash as a 
partial replacement for (Portland) cement.

a. Adjustments shall include the required increase in air-entraining 
admixture to provide the specified air content.

b. Lower early strength of the concrete shall be considered in deciding 
when to remove formwork.

F. Slump for Pumped Concrete:  When a water-reducing admixture is not used, 
maximum slump shall be 4 inches.  When a water-reducing admixture is used, 
maximum slump shall be 6 inches and when a high-range water-reducing admixture 
(superplasticizers) is used, maximum slump shall be 8 inches.

G. Design Air Content:  Design air content for concrete required to be air entrained shall 
be 6 percent by volume, with an allowable tolerance of plus or minus 1.5 percent for 
total air content, except as otherwise specified.  Use air-entraining admixture, not air-
entrained cement.  Concrete to be air-entrained shall be exterior slabs, ramps, and 
stairs.  

H. ACI 301, Section 4.2.2.3:  Change article to read as follows:
• 4.2.2.3 - Size of Coarse Aggregates:

• 4.2.2.3.a  Normal Weight Concrete:  Coarse aggregates shall conform 
to graduation requirements for various sizes as tabulated in Table No. 
2 of ASTM C 33.  The sizes of coarse aggregates for various classes 
of Work shall be as follows with all percentages being determined by 
weight.

• 4.2.2.3.c  For concrete Work having a minimum cross-sectional 
dimension of not more than 6 inches, the coarse aggregate shall be a 
well graded mixture of No. 67 (3/4” to No. 4) and No. 57 (1” to No. 4), 
provided that not more than 50 percent nor less than 30 percent shall 
be Size No. 67 and not more than 70 percent nor less than 50 percent 
shall be Size No. 57.

• 4.2.2.3.d  For concrete Work having a minimum cross-sectional 
dimension greater than 6 inches and not more than 12 inches, 
including concrete floors, the coarse aggregate shall consist of a 
mixture of No. 67, No. 57 and No. 467 (1 ½” to No. 4), providing that 
not more than 25 percent nor less than 10 percent shall be Size No. 
67 and not more than 40 percent shall be Size No. 467.

• 4.2.2.3.e  For concrete Work having a minimum cross-sectional 
dimension of more than 12 inches, the coarse aggregate shall consist 
of a mixture of No. 67, No. 57 and No. 357 (2” to No. 4), providing not 
more than 25 percent nor less than 10 percent shall be Size No. 67 
and not more than 40 percent shall be Size No. 357.

I. Admixtures:  Do not use admixtures in concrete unless specified or approved in writing 
by the Architect.

J. ACI 301, Section 4.1.2.1 - Mixture Proportions:
1. Add the following to paragraph 4.1.2.1:

• Proposed design mix(es) for pumped concrete and the pumping 
equipment shall have been tested under actual field conditions with 
the maximum horizontal run and vertical lift required for this project.
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2.03 JOINTS

A. ACI 301, Section 5.3.2.6 - Construction joints and other bonded joints:
1. Delete the following subparagraphs: 

• Use an acceptable surface retarder in accordance with 
manufacturer’s recommendations.

• Roughen the surface in an acceptable manner that exposes the 
aggregate uniformly and does not leave laitance, loosened particles of 
aggregate, or damaged concrete at the surface; or 

B. ACI 301, Section 10.2.5 – Isolation-joint filler materials:
1. Add the following paragraphs:

• Except as otherwise shown on the Drawings, expansion joints shall 
be as follows:

• In joints required to receive a sealant, the joint filler shall be 1/2 inch 
thick and recessed as required to form a caulking slot.

• In joints not required to receive a sealant, the joint filler shall be 1/2 
inch thick and extend through the full cross-section of the concrete.

• Tool edges of concrete with 1/8 inch radius edging tool.

2.04 PRODUCTION OF CONCRETE

A. Provide ready-mixed concrete, either central-mixed or truck-mixed, unless otherwise 
approved in writing by the Architect.

B. ACI 301, Section 5.3.2.1 Weather considerations
1. Delete paragraph under 5.3.2.1.c - Hot Weather, and add the following:

• 5.3.2.1.c  Provide adequate controls to insure that the temperature of 
the concrete when placed does not exceed 90 degrees F., and make 
every effort to place it at a lower temperature.  The temperature of the 
concrete as placed shall not be so high as to cause difficulty from loss 
of slump, flash set or cold joints.  Ingredients may be cooled before 
mixing by shading the aggregates, fog spraying the coarse aggregate, 
chilling the mixing water or other approved means.  Mixing water may 
be chilled with flake ice or well-crushed ice of a size that will melt 
completely during mixing, providing the water equivalent of the ice is 
calculated into the total amount of mixing water.

C. Protect concrete from physical damage or reduced strength due to weather extremes 
during mixing, placement and curing.
1. In cold weather, comply with ACI 306R.

a. When air temperature is below 40 degrees F (4 degrees C) heat the 
mixing water and, if necessary, the aggregates to obtain a concrete 
mixture temperature of not less than 50 degrees F (10 degrees C) 
and not more than 80 degrees F (27 degrees C) at point of 
placement.  If the mixing water is heated, do not exceed a 
temperature of 140 degrees F at the time it is added to the cement 
and aggregates.

2. In hot weather, comply with ACI 305R.
a. When air temperature is between 85 degrees F (30 degrees C ) and 

90 degrees F (32 degrees C), reduce mixing and delivery time from 1 
1/2 hours to 75 minutes, and when air temperature is above 90 
degrees F (32 degrees C), reduce mixing and delivery time to 60 
minutes.
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PART 3   EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Do not use items of aluminum for mixing, chuting, conveying, forming or finishing 
concrete, except magnesium alloy tools may be used for finishing.

B. Check items of aluminum required to be embedded in the concrete and insure that 
they are coated, painted or otherwise isolated in an approved manner.

C. Install water stops in accordance with manufacturer’s printed instructions.

D. Hardened concrete, reinforcement, forms, and earth which will be in contact with fresh 
concrete shall be free from frost at the time of concrete placement.

E. Do not deposit concrete in water.  Keep excavations free of water by pumping or by 
other approved methods.

F. Prior to placement of concrete, remove all hardened concrete spillage and foreign 
materials from the space to be occupied by the concrete.

3.02 ADMIXTURE ADDITIONS AT THE SITE

A. Site additions shall be limited to high-range water-reducers, non-chloride accelerators, 
and corrosion inhibitors.  Comply with manufacturers’ printed instructions for discharge 
of admixtures shall be furnished.

B. High-Range Water-Reducers:
1. Concrete shall arrive at a slump of 2 to 4 inches (50 to 100 mm).  Water 

additions at the Site shall be limited to comply with water-to-cementitious ratio 
requirements.

2. Following addition of high-range water-reduced concrete, a minimum of 70 
revolutions or 5 minutes of mixing shall be completed to assure a consistent 
mixture.

C. All concrete with other admixture additions shall mix a minimum of 70 revolutions or 5 
minutes to assure a consistent mixture.

3.03 PLACING

A. ACI 301, Section 5.3.2.3 Conveying equipment:
1. Add the following paragraphs:

• 5.3.2.3.d  When pumping concrete, the lubricating mortar for the 
delivery line shall not be discharged into an area of concrete 
placement.

• 5.3.2.3.e  The inside diameter of the delivery lines for pumped 
concrete shall be the greater of either a minimum of 5 inches or 3 
times the maximum size of coarse aggregate.

B. ACI 301, Section 5.3.2.2 - Conveying:
1. Add the following paragraph:

• Operation of truck mixers and agitators and discharge limitations shall 
conform to the requirements of ASTM C 94.
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C. ACI 301, Section 5.3.2.4 - Depositing:
1. Add the following paragraph:

• Do not allow concrete to free fall more than 4 feet.

3.04 REPAIRING SURFACE DEFECTS

A. ACI 301, Section 5.3,7 – Repair of surface defects:
1. Add the following paragraph:

• 5.3.7.1.a  Finish patched areas to match the texture of the 
surrounding surface.

B. ACI 301, Section 5.3.7.2 - Repair of tie holes:
1. Delete last paragraph in 5.3.7.2 and replace with the following:

• The patch mixture shall consist of a mixture of dry-pack mortar, 
consisting of one part Portland cement to 2-1/2 parts fine aggregate 
passing a No. 16 mesh sieve, using only enough water as required for 
placing and handling.  For surfaces exposed to view, blend white 
Portland cement and standard Portland cement so that, when dry, 
patching mortar will match surrounding color.  Provide test areas at 
inconspicuous locations to verify mixture and color match before 
proceeding with patching.  Compact mortar in place and strike-off 
slightly higher than surrounding surface.

3.05 FINISHING FORMED SURFACES

A. Finish Schedule:  Except where indicated otherwise on the Drawings, provide the 
finishes below:
1. Rough Form Finish (Unspecified – as-cast finish) for concrete surfaces not 

exposed to view.
2. Smooth Rubbed Finish for interior and exterior concrete surfaces exposed to 

view.  Remove forms as soon as removal operations will not damage 
concrete.  Patch holes, remove projections and rub concrete to provide a 
Surface Tolerance Class A as specified in ACI 117.  

3.06 SLABS

A. Slabs On Grade:  Provide saw-cut type control joints at 12’-0 on center, unless 
otherwise shown, using the early entry dry saw-cut method.  Saw-cut joints within 4 
hours of finishing the slab.  All slab joints are to be filled with a polyurea joint filler as 
specified above.  Slab to cure a minimum of 28 days prior to filling joints.

B. ACI 301, Section 5.3.4 – Finishing unformed surfaces:
1. Add the following paragraph to section 5.3.4.1 Placement:

• Provide monolithic finishes on concrete floors and slabs without the 
addition of mortar or other filler material.  Finish surfaces in true 
planes, true to line, with particular care taken during screeding to 
maintain an excess of concrete in front of the screed so as to prevent 
low spots.  Screed and darby concrete to true planes while plastic and 
before free water rises to the surface.  Do not perform finishing 
operations during the time free water (bleeding) is on the surface.  
Refer to flatness and levelness requirements below.

C. Finish Schedule:  Except where indicated otherwise on the Drawings, provide the 
finishes below:
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1. Floated Finish for:
a. Treads and platforms of exterior steps and stairs.
b. Slabs and fill over which waterproofing, roofing, vapor barrier, 

insulation, terrazzo, or resin bound flooring is required.
2. Troweled Finish for:

a. Interior slabs that are to be exposed to view.
b. Slabs and fill over which resilient wood flooring, resilient tile or sheet 

flooring, carpet, or thin-film coating system is required.
c. Slabs and fill over which thin-set ceramic tile is required, except fine-

broom finished surface.
d. Treads and platforms of interior steps and stairs.

3. Broom or Belt Finish for:
a. Exterior slab.  Texture as approved by the Architect’s Representative.

4. Scratched Finish for:
a. Surfaces to be covered with ceramic tile set in a bonded thick mortar 

bed, except screed to a Class B tolerance.
b. Surfaces to be covered with floor topping.

D. ACI 302 Chapter 8.2.8.2 - Tools for jointing; Saw-cutting.
1. Add the following paragraph:

• Early-entry dry-cut saws are required in place of conventional wet-cut 
saws.

E. Floor flatness and levelness tolerances:  

  Class     Locations                    Finish                      Flatness F(f)       Levelness (F(l)

1 Basements, Mech Rooms. Normal Steel- 20 15
Areas to receive thick set tile. troweled finish
Slab under gymnasium and 
Stage flooring.

2 Carpeted and VCT tile areas Light steel-troweled 25 20
Finish

3 Exterior Walks Broome Finish 35 25

4 Areas to receive thin-set Normal steel- 35 25
Terrazzo or file finishes troweled finish

3.07 CURING AND PROTECTION

A. Cure all exposed concrete using supervised wet cure or an approved curing 
compound.  

B. Hot Weather Concreting:  Comply with ACI 305R whenever the atmospheric 
temperature or the form surface temperature is at or above 90 degrees F., or climatic 
conditions of wind and/or low humidity will cause premature drying of the concrete.

C. Curing Temperature:  Maintain the temperature of the concrete at 50 degrees F. or 
above during the curing period.  Keep the concrete temperature as uniform as 
possible and protect from rapid atmospheric temperature changes.  Avoid temperature 
changes in concrete which exceeds 5 degrees F. in any one hour and 50 degrees F. 
in any 24-hour period.
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D. Curing of Slabs to Receive Moisture-Sensitive Finish Flooring, including vinyl 
composition tile (VCT), rubber flooring, sheet vinyl, resilient tile, carpet, ceramic tile, 
wood flooring, and laminates:  

-  Cure the slab by covering with a moisture retaining cover as defined above 
for a period of 7 days.

-  Do not add water (ponding or wet bulap)
-  Do not use curing compounds or cure-and-seal materials unless approved 

in writing by the Architect.  Architect will require written approval from the 
adhesive and floor covering manufacturer that the curing compound or cure-
and-seal material will not compromise the adhesion of the floor covering to 
the concrete slab, and will not require removal of the curing compound or 
cure-and-seal material prior to placement of the finish floor covering.

END OF SECTION



Highland Falls - Fort Montgomery Central School District 04 0100
Alterations and Additions to FMES Maintenance of Masonry
Project No. 2022-138 Ph1  Page No. 1 of 5 

SECTION 04 0100
MAINTENANCE OF MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Replacement of brick  units.

B. Repointing mortar joints.

C. Repair of damaged masonry.

1.02 RELATED REQUIREMENTS

A. Section 04 0511 - Masonry Mortaring and Grouting.

B. Section 04 2000 - Unit Masonry:  Brick masonry units.

C. Section 04 2000 - Unit Masonry:  Mortar and grout.

1.03 PRICE AND PAYMENT PROCEDURES

A. See Section 01 2200 - Unit Prices, for additional unit price requirements.

1.04 REFERENCE STANDARDS

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata.

B. IMIAWC (CW) - Recommended Practices & Guide Specifications for Cold Weather Masonry
Construction; International Masonry Industry All-Weather Council; 1993.

C. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry
Construction; International Masonry Industry All-Weather Council; current edition.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work of this section.
1. Require attendance of parties directly affecting work of this section.
2. Review conditions of installation, installation procedures, and coordination with related

work.

B. Scheduling:  
1. Perform cleaning and washing of masonry between the hours of 7 am to 11 pm only.

1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Shop Drawings:  Indicate setting details of stone.  Detail shoring.

C. Product Data:  Provide data on masonry accessories and masonry accessories.

D. Samples:  Submit four (4) samples of face brick units and mortar to illustrate matching color,
texture, and extremes of color range.

E. Field determine locations and quantities of masonry replacement and repointing.

F. Manufacturer's Instructions:  For cleaning materials, indicate special procedures, conditions
requiring special attention.

1.07 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of the
Contract Documents.
1. Maintain one copy of each document on project site.

B. Restorer:  Company specializing in masonry restoration with minimum 3 years of documented
experience.
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1.08 MOCK-UP

A. Restore and repoint a designated masonry wall sized 8 feet long x 6 feet high, which includes
mortar and masonry.

B. Clean a 10 ft by 10 ft panel of wall to determine extent of cleaning.
1. Repeat, using different cleaning methods for up to three different panels.

C. Locate where directed.

D. Acceptable panel and procedures employed will become the standard for work of this section.

E. No Work shall proceed without the written approval of the material samples, and in-place
sample areas by the Architect/Engineer.

F. Mock-up may remain as part of the Work.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Deliver masonry neatly stacked and tied on pallets.  Store clear of ground with adequate
waterproof covering.

B. Store restoration cleaner materials in manufacturer's packaging.

1.10 FIELD CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Cold Weather Requirements:  Comply with recommendations of IMIAWC (CW).

C. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

D. Hot Weather Requirements:  Comply with IMIAWC Recommended Practices and Guide
Specifications for Hot Weather Masonry Construction.

E. Do not blast clean or use process creating dust, dirt, ________ , when wind is over 10 mph.

PART 2  PRODUCTS

2.01 CLEANING MATERIALS

A. Cleaning Agent:  Detergent type.  Provide 1/2 cup Trisodium Phosphate (TSP) mixture to 1
gallon of water.  Increase concentration of TSP as needed to remove staining after starting first
with a weaker solution.  The use of acid solutions are not permitted.

B. Cleaning Agent:  0.5 lb of sodium hydrosulphite mixture to one gallon of water.

2.02 MORTAR MATERIALS

A. Unless otherwise indicated, mortar for this Work shall comply with the following:
1. Portland Cement: Type I, ASTM C150, white and/or gray as required.
2. Hydrated Lime: Type S, ASTM C207.
3. Sand (color and grain size to match existing):  ASTM C144, clean and free of impurities.
4. Water:  Shall be clean, potable, and free of deleterious materials.
5. Additives:  The use of additives, especially anti-freeze, calcium chloride and/or air

entraining agents, is clearly prohibited without the written approval of the
Architect/Engineer.

B. Mortar Mix:
1. Interior: Type N.
2. Exterior: Type S.

C. Color, Texture and Joint Profile:
1. Materials shall be mixed to product mortar of color and texture equal to undisturbed

adjacent mortar, as defined and identified during an on-site inspection meeting.
2. Joint profile shall match existing.

D. Comply with requirements of Section 04 0511.
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2.03 MASONRY MATERIALS

A. Brick:  Provide new replacement brick to match original in size, color, texture, and hardness.

B. Brick:  Section 04 2000.

2.04 SEALANT MATERIALS

A. Conform to the requirements of Section 07 9005 - Joint Sealers.  Sealant shall be exterior
sealant, polyurethane, 2-part.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces to be cleaned are ready for Work of this Section.

3.02 PREPARATION

A. Protect surrounding elements from damage due to restoration procedures.

B. Carefully remove and store removable items located in areas to be restored, including fixtures,
fittings, finish hardware, and accessories; reinstall upon completion.

C. Separate areas to be protected from restoration areas using means adequate to prevent
damage.

D. Cover existing landscaping with tarpaulins or similar covers.

E. Mask immediately adjacent surfaces with material that will withstand cleaning and restoration
procedures.

F. Close off adjacent occupied areas with dust proof and weatherproof partitions.

G. Immediately remove stains, efflorescence, or other excess resulting from the Work of this
Section.

H. Protect roof membrane and flashings from damage with 1/2 inch plywood laid over EPDM
roofing sheets on roof surfaces over full extent of Work Area and traffic route.

I. Provide sand dams to divert flowing water to exterior.

J. When using cleaning methods that involve water or other liquids, install drainage devices to
prevent runoff over adjacent surfaces unless those surfaces are impervious to damage from
runoff.

K. Do not allow cleaning runoff to drain into sanitary or storm sewers.

3.03 REBUILDING

A. Cut out damaged and deteriorated masonry with care in a manner to prevent damage to any
adjacent remaining materials.

B. Support structure as necessary in advance of cutting out units.

C. Cut away loose or unsound adjoining masonry as directed.

D. Build in new units following procedures for new Work specified in other Section(s).

E. Mortar Mix:  Colored and proportioned to match existing work.

F. Ensure that anchors are correctly located and built in.

G. Install built in masonry work to match and align with existing, with joints and coursing true and
level, faces plumb and in line.  Build in all openings, accessories and fittings.

3.04 REPOINTING

A. Perform repointing prior to cleaning masonry surfaces.

B. Remove all loose, cracked, or deteriorated mortar and rake all damaged joints to a minimum
uniform depth of 2-1/2 times the width of the joints.

C. Cut out loose or disintegrated mortar in joints to minimum 1/2 inch depth or until sound mortar
is reached.
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D. Use power tools only after test cuts determine no damage to masonry units will result.

E. Do not damage masonry units.

F. Joints shall be raked and care shall be taken to prevent damage to adjacent bricks.

G. When cutting is complete, remove dust and loose material by brushing.

H. Wet surfaces to improve bond without allowing free water to remain.  No bonding agents will be
permitted without written approval of the Architect/Engineer.

I. Premoisten joint and apply mortar.  Pack tightly in maximum 1/4 inch layers.  Form a smooth,
compact concave joint to match existing.

J. Moist cure for 72 hours.

3.05 INSTALLATION

A. Using a mortar board and pointing tool, mortar shall be applied and compacted to produce
uniform fills, 3/4 inch thick.

B. When previous fill is thumbnail hard the next may be applied, until the joint is filled.

C. Joints:
1. All joints shall be tooled as approved in the in-place masonry samples.
2. When the mortar sets to thumbnail hardness, tool joints to match original or adjacent joints

in order to provide visual continuity.

D. Curing:
1. Provide periodic misting to allow proper curing for 48 hours following Mortar Work.
2. Maintain a minimum temperature of 45 degrees F during curing period.

3.06 CLEANING EXISTING MASONRY

A. Remove all excess surface mortar with a stiff fibrous bristle brush (natural fiber, masonry type
"Tampico") and low pressure water wash (200 psi maximum f28) before it can harden.  No wire
brushing will be allowed.  No ionic cleaning substances will be used without the written
approval of the Architect/Engineer.

B. Cleaning Detergent:  Brush  clean  masonry surfaces at specific  locations with  cleaning agent
in accordance with the manufacturer's instructions.  Saturate masonry with clean water and
flush loose mortar and dirt.

3.07 CLEANING NEW MASONRY

A. Verify mortar is fully set and cured.

B. Clean surfaces and remove large particles with wood scrapers, brass or nylon wire brushes.

C. Scrub walls with  cleaning agent solution using stiff brush.  Thoroughly rinse and wash off
cleaning solution, dirt and mortar crumbs using clean, pressurized water.

D. Use acid solution mixed with water in accordance with manufacturer's instructions.  Apply acid
solution and scrub  masonry with stiff fiber brushes.  Do not scrub the mortar joints.

E. Protect area below cleaning operation and keep  masonry soaked with water and flushed free
of acid and dissolved mortar continuously for duration of cleaning.

F. Before solution dries, rinse and remove acid solution and dissolved mortar, using clean,
pressurized water.

3.08 RESTORATION CLEANING

A. Clean surfaces and remove large particles with wood scrapers or non-ferrous wire brush.

B. Spray  coat  masonry with ________  restoration cleaner, mixed into solution in accordance with
manufacturer's instructions .

C. Provide a second application if required to match mock-up area.
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D. Allow sufficient time for solution to remain on masonry and agitate with soft fiber brush or
sponge.

E. Rinse from the bottom up with potable water applied at 400 psi and at a rate of 4 gal/min.

3.09 AGING

A. Rub in new masonry work to match, as close as possible, adjacent original work.
1. Use carbon black in small amounts, rubbing in well with burlap rags.

B. After each application, dust off surplus and wash down with low pressure hose.  Allow surface
to dry before proceeding with succeeding applications.

C. Continue process until acceptance.

3.10 CLEANING

A. Immediately remove stains, efflorescence, or other excess resulting from the work of this
section.

B. Remove excess mortar, smears, and droppings as work proceeds and upon completion.

C. Clean surrounding surfaces.

D. Remove all staging, scaffolding and protective equipment.

3.11 SCHEDULES

A. Refer to the Drawings for locations and extent of Work required.

END OF SECTION
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SECTION 04 0511
MASONRY MORTARING AND GROUTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Mortar for masonry.

B. Grout for masonry.

1.02 RELATED REQUIREMENTS

A. Section 04 0100 - Maintenance of Masonry:  Bedding and pointing mortar for masonry
restoration work.

B. Section 04 2000 - Unit Masonry:  Installation of mortar and grout.

C. Section 04 2613 - Masonry Veneer:  Installation of mortar.

D. Section 08 1113 - Hollow Metal Doors and Frames:  Products and execution for grouting steel
 door frames installed in masonry.

1.03 REFERENCE STANDARDS

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata.

B. ASTM C5 - Standard Specification for Quicklime for Structural Purposes; 2018.

C. ASTM C91/C91M - Standard Specification for Masonry Cement; 2023.

D. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2023.

E. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

F. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

G. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

H. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

I. ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials for
Concrete and High Strength Mortar; 2023.

J. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.

K. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

L. ASTM C780 - Standard Test Methods for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2023.

M. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

N. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry; 2020.

O. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength;
2022.

P. ASTM C1142 - Standard Specification for Extended Life Mortar for Unit Masonry; 1995
(Reapproved 2013).

Q. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar;
1992a (Reapproved 2014).

R. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2023a.

S. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through
Masonry; 2020.

T. ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry; 2022.
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1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Include design mix and indicate whether the Proportion or Property specification
of ASTM C270 is to be used.  Also include required environmental conditions and admixture
limitations.

C. Samples:  Submit two samples of mortar, illustrating mortar color and color range.

D. Reports:  Submit reports on mortar indicating conformance ofmortar to property requirements of
ASTM C270and test and evaluation reports per ASTM C780.

E. Reports:  Submit reports on grout indicating conformance of component grout materials to
requirements of ASTM C476and test and evaluation reports to requirements of ASTM C1019.

F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

G. Manufacturer's Installation Instructions:  Submit packaged dry mortar manufacturer's installation
instructions.

1.05 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of the
contract documents.
1. Maintain one copy of each document on project site.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign
matter.

1.07 FIELD CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

PART 2  PRODUCTS

2.01 MORTAR AND GROUT APPLICATIONS

A. Use only factory premixed packaged dry materials for mortar and grout, with addition of water
only at project site.
1. Exception:  If a specified mix design is not available in a premixed dry package, provide

equivalent mix design using standard non-premixed materials.

B. Mortar Color:  Natural gray unless otherwise indicated.

C. Mortar Mix Designs:  ASTM C270, Property Specification.
1. Masonry below grade and in contact with earth:  Type S.
2. Exterior Masonry Veneer:  Type N.
3. Exterior Cavity Walls:  Type S mortar with Type N pointing mortar.
4. Exterior, Loadbearing Masonry:  Type N.
5. Exterior, Non-loadbearing Masonry:  Type N.
6. Exterior Repointing Mortar:  Type N with maximum 2 percent ammonium stearate or

calcium stearate per cement weight.
7. Interior, Loadbearing Masonry:  Type N.
8. Interior, Non-loadbearing Masonry:  Type O.

D. Grout Mix Designs:
1. Bond Beams and Lintels:  3,000 psi strength at 28 days; 8-10 inches slump; provide

premixed type in accordance with ASTM C 94/C 94M.
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.
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2.02 MATERIALS

A. Packaged Dry Material for Mortar for Unit Masonry:  Premixed masonry cement and mason's
sand; complying with ASTM C387/C387M and capable of producing mortar of the specified
strength in accordance with ASTM C270 with the addition of water only.
1. Type:  Type N.
2. Color:  Standard gray.
3. Water repellent mortar for use with water repellent masonry units.
4. Manufacturers:

a. Amerimix, an Oldcastle brand; AMX 500:  www.amerimix.com/#sle.
b. Amerimix, an Oldcastle brand; AMX 510:  www.amerimix.com/#sle.
c. The QUIKRETE Companies; QUIKRETE® Mason Mix:  www.quikrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Packaged Dry Material for Mortar for Repointing:  Premixed Portland cement, graded sand, and
chemical admixtures complying with ASTM C91/C91M with the addition of water only.
1. Color:  Natural gray.
2. Manufacturers:

a. Substitutions:  See Section 01 6000 - Product Requirements.

C. Packaged Dry Material for Mortar for Repointing:  Premixed Portland cement, hydrated lime,
and graded sand; capable of producing Type O mortar in accordance with ASTM C270 with the
addition of water only.
1. Color:  Standard gray.
2. Manufacturers:

a. Amerimix, an Oldcastle brand; AMX 420:  www.amerimix.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Packaged Dry Material for Grout for Masonry:  Premixed cementitious materials and dried
aggregates; capable of producing grout of the specified strength in accordance with ASTM
C476 with the addition of water only.
1. Type:  Fine.
2. Manufacturers:

a. Amerimix, an Oldcastle brand; AMX 600:  www.amerimix.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

E. Portland Cement:  ASTM C150/C150M.
1. Type:  Type I - Normal; ASTM C150/C150M.
2. Color:  Standard gray.
3. Manufacturers:

a. Solomon Colors; Solomon Colors Concentrated A, H, and  X Series:
 www.solomoncolors.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

F. Masonry Cement:  ASTM C91/C91M.
1. Type:  Type N; ASTM C91/C91M.
2. Colored Mortar:  Premixed cement as required to match Architect's color sample.
3. Manufacturers:

a. Solomon Colors; Solomon Colors Concentrated A, H, and  X Series:
 www.solomoncolors.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

G. Hydrated Lime:  ASTM C207, Type S.

H. Quicklime:  ASTM C5, non-hydraulic type.

I. Mortar Aggregate:  ASTM C144.

J. Grout Aggregate:  ASTM C404.
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K. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for
mixing into mortar and complying with ASTM C979/C979M.
1. Color(s):  As selected by Architect from manufacturer's full range.
2. Manufacturers:

a. Solomon Colors; Solomon Colors Concentrated A, H, and  X Series:
 www.solomoncolors.com/#sle.

b. Davis Colors :  www.daviscolors.com/#sle.
c. Lambert Corporation :  www.lambertusa.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

L. Water:  Clean and potable.

M. Accelerating Admixture:  Nonchloride type for use in cold weather.

N. Moisture-Resistant Admixture:  Water repellent compound designed to reduce capillarity.

O. Bonding Agent:  Latex type.

P. Integral Water Repellent Admixture:  Polymeric liquid admixture added to mortar at the time of
manufacture.
1. Performance of Mortar with Integral Water Repellent:

a. Water Permeance: When tested per ASTM E514/E514M and for a minimum of 72
hours:
1) No water visible on back of wall above flashing at the end of 24 hours.
2) No flow of water from flashing equal to or greater than 0.032 gallons per hour at

the end of 24 hours.
3) No more than 25% of wall area above flashing visibly damp at end of test.

b. Flexural Bond Strength:  ASTM C1072; minimum 10 percent increase.
c. Compressive Strength:  ASTM C1314; maximum 5 percent decrease.
d. Drying Shrinkage:  ASTM C1148; maximum 5 percent increase in shrinkage.

2. Use only in combination with masonry units produced with integral water repellent
admixture.

3. Manufacturers:
a. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 MORTAR MIXING

A. Ready Mixed Mortar:  ASTM C1142, Type equivalent to that specified according to ASTM
C270.

B. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM
C270 and in quantities needed for immediate use.

C. Maintain sand uniformly damp immediately before the mixing process.

D. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's
sample, without exceeding manufacturer's recommended pigment-to-cement ratio; mix in
accordance with manufacturer's instructions, uniform in coloration.

E. Add admixtures in accordance with manufacturer's instructions; mix uniformly.

F. Do not use anti-freeze compounds to lower the freezing point of mortar.

G. If water is lost by evaporation, re-temper only within two hours of mixing.

2.04 GROUT MIXING

A. Mix grout in accordance with ASTM C94/C94M.

B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with
ASTM C476 for fine and coarse grout.

C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.

D. Do not use anti-freeze compounds to lower the freezing point of grout.
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2.05 PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of
Section 01 4000 - Quality Requirements.

B. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C780
recommendations for preconstruction testing.
1. Test results will be used to establish optimum mortar proportions and establish quality

control values for construction testing.

C. Grout Mixes:  Test grout batches in accordance with ASTM C1019 procedures.
1. Test results will be used to establish optimum grout proportions and establish quality

control values for construction testing.

PART 3  EXECUTION

3.01 PREPARATION

A. Apply bonding agent to existing concrete surfaces.

B. Plug clean-out holes for grouted masonry with brick masonry units.  Brace masonry to resist
wet grout pressure.

3.02 INSTALLATION

A. Install mortar and grout to requirements of section(s) in which masonry is specified.

B. Work grout into masonry cores and cavities to eliminate voids.

C. Do not install grout in lifts greater than 16 inches without consolidating grout by rodding.

D. Do not displace reinforcement while placing grout.

E. Remove excess mortar from grout spaces.

3.03 GROUTING

A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other
limitations of contract documents.

B. Low-Lift Grouting:
1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is

poured.  Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt

pours for more than 1-1/2 hours.   

C. High-Lift Grouting:
1. Verify that horizontal and vertical reinforcement is in proper position and adequately

secured before beginning pours.
2. Brick:  Limit pours to maximum 12 feet in height and 25 feet horizontally.
3. Hollow Masonry:  Limit lifts to maximum 4 feet and pours to maximum height of 24 feet.
4. Place grout for spanning elements in single, continuous pour.   

3.04 FIELD QUALITY CONTROL

A. An independent testing agency will perform field tests, in accordance with provisions of Section
01 4000 - Quality Requirements.

B. Test and evaluate mortar in accordance with ASTM C780 procedures.
1. Test with same frequency as specified for masonry units.

C. Test and evaluate grout in accordance with ASTM C1019 procedures.
1. Test with same frequency as specified for masonry units.
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D. Prism Tests:  Test masonry and mortar panels for compressive strength in accordance with
ASTM C1314, and for flexural bond strength in accordance with ASTM C1072 or ASTM
E518/E518M; perform tests and evaluate results as specified in individual masonry sections.

END OF SECTION
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SECTION 04 2000
UNIT MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete block.

B. Reinforcement and Anchorage.

C. Flashings.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Installation of dovetail slots for masonry anchors.

B. Section 04 0100 - Maintenance of Masonry.

C. Section 04 0511 - Masonry Mortaring and Grouting.

D. Section 05 5000 - Metal Fabrications:  Loose steel lintels.

E. Section 06 1000 - Rough Carpentry:  Nailing strips built into masonry.

F. Section 07 1113 - Bituminous Dampproofing:  Dampproofing parged masonry surfaces.

G. Section 07 2100 - Thermal Insulation:  Insulation for cavity spaces.

H. Section 07 8400 - Firestopping:  Firestopping at penetrations of fire-rated masonry and at top of
fire-rated walls.

I. Section 07 9200 - Joint Sealants:  Sealing control and expansion joints.

J. Section 07 9005 - Joint Sealers:  Backing rod and sealant at control and expansion joints.

1.03 PRICE AND PAYMENT PROCEDURES

A. See Section 01 2100 - Allowances, for cash allowances affecting this section.

1.04 REFERENCE STANDARDS

A. ASTM A1 - Standard Specification for Carbon Steel Tee Rails; 2000 (Reapproved 2018).

B. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata.

C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

D. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023.

E. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2023.

F. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

G. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;
2019.

H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

I. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

J. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;
2022.

K. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2022.
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L. ASTM B370 - Standard Specification for Copper Sheet and Strip for Building Construction;
2022.

M. ASTM C27 - Standard Classification of Fireclay and High-Alumina Refractory Brick; 1998
(Reapproved 2022).

N. ASTM C34 - Standard Specification for Structural Clay Loadbearing Wall Tile; 2023.

O. ASTM C55 - Standard Specification for Concrete Building Brick; 2022.

P. ASTM C56 - Standard Specification for Structural Clay Nonloadbearing Tile; 2022.

Q. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

R. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay
Tile; 2023.

S. ASTM C73 - Standard Specification for Calcium Silicate Brick (Sand-Lime Brick); 2023.

T. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2022.

U. ASTM C91/C91M - Standard Specification for Masonry Cement; 2023.

V. ASTM C126 - Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing
Brick, and Solid Masonry Units; 2022.

W. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2022.

X. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units; 2023.

Y. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

Z. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

AA. ASTM C199 - Standard Test Method for Pier Test for Refractory Mortars; 2022.

BB. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

CC. ASTM C212 - Standard Specification for Structural Clay Facing Tile; 2022.

DD. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

EE. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

FF. ASTM C315 - Standard Specification for Clay Flue Liners and Chimney Pots; 2007
(Reapproved 2021).

GG. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.

HH. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

II. ASTM C530 - Standard Specification for Structural Clay Nonloadbearing Screen Tile; 2023.

JJ. ASTM C652 - Standard Specification for Hollow Brick (Hollow Masonry Units Made from Clay
or Shale); 2022.

KK. ASTM C744 - Standard Specification for Prefaced Concrete and Calcium Silicate Masonry
Units; 2021.

LL. ASTM C780 - Standard Test Methods for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2023.

MM. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

NN. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength;
2022.

OO. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar;
1992a (Reapproved 2014).
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PP. ASTM C1261 - Standard Specification for Firebox Brick for Residential Fireplaces; 2013, with
Editorial Revision (2017).

QQ. ASTM C1283 - Standard Practice for Installing Clay Flue Lining; 2015 (Reapproved 2021).

RR. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2023a.

SS. ASTM C1405 - Standard Specification for Glazed Brick (Single Fired, Brick Units); 2020a.

TT. ASTM C1634 - Standard Specification for Concrete Facing Brick and Other Concrete Masonry
Facing Units; 2023.

UU. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit
Masonry; 2019a.

VV. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017 (Reapproved 2023).

WW. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015, with Editorial Revision (2022).

XX. ASTM E11 - Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves; 2022.

YY. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through
Masonry; 2020.

ZZ. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

AAA. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.

BBB. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.

CCC. BIA Technical Notes No. 46 - Maintenance of Brick Masonry; 2017.

DDD. ICC-ES AC380 - Acceptance Criteria for Termite Physical Barrier Systems; 2021, with
Editorial Revision (2022).

EEE. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures;
2022, with Errata.

FFF. IMIAWC (CW) - Recommended Practices & Guide Specifications for Cold Weather
Masonry Construction; International Masonry Industry All-Weather Council; 1993.

GGG. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather
Masonry Construction; International Masonry Industry All-Weather Council; current edition.

HHH. UL (FRD) - Fire Resistance Directory; Current Edition.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by all relevant installers.

1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and
masonry accessories.

C. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.

D. Manufacturer's Certificate:  Certify that water repellent admixture manufacturer has certified
masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

E. Test Reports:  Concrete masonry manufacturer's test reports for units with integral water
repellent admixture.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
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1.07 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of the
Contract Documents.
1. Maintain one ( 1) copy of each document on Project Site.

B. Fire Rated Assemblies:  Comply with applicable code for UL Assemblies as indicated.

C. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products
specified in this section with minimum three years of documented experience.

D. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.08 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 4 feet long x 4 feet high, which includes all
specified masonry unit types, mortar and accessories and structural backup.

B. Locate where directed.

C. Mock-up, if acceptable, may remain as part of the Work.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

B. Handle and store ceramic glazed masonry units in protective cartons or trays.  Do not remove
from protective packaging until ready for installation.

PART 2  PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 inches x 8 inches and nominal

depths as indicated on the Drawings for specific locations.
2. Integral Water Repellent:  All concrete masonry units used in exterior cavity wall, including

lintel block shall contain the recommended amount of integral water-repellent known as
the "Dry-Block System, admix", as manufactured by W.R. Grace Chemical Company or
equal.

3. Special Shapes:  At all external corners at interior walls, concrete block shall be provided
with bull-nosed corners.
a. Provide bullnose units for outside corners.

4. Load-Bearing Units:  ASTM C90, normal weight.
a. Hollow block, as indicated shall be two (2) core standard unit and shall be a minimum

of 28 days old.
b. Exposed faces:  Manufacturer's standard neutral color and texturewhere indicated.
c. Pattern:  Vertical single score.
d. Manufacturers:

1) The Concrete Products Group; Spec-Brik:
www.concreteproductsgroup.com/#sle.

2) The Concrete Products Group; Polished and Textured Collection:
www.concreteproductsgroup.com/#sle.

3) Substitutions:  See Section 01 6000 - Product Requirements.
5. Non-Loadbearing Units:  ASTM C129.

a. Hollow block, as indicated shall be two (2) core standard unit and shall be a minimum
of 28 days old.

b. Normal weight.
6. Color:  As selected by Architect.
7. Comply with ASTM C90 for finish and appearance requirements.  Do not include units in

the Work which do not meet the minimum established requirements.
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2.02 MORTAR AND GROUT MATERIALS

A. Mortar and Grout:  As specified in Section 04 0511.

2.03 REINFORCEMENT AND ANCHORAGE

A. Manufacturers:
1. Blok-Lok Limited :  www.blok-lok.com/#sle.
2. Hohmann & Barnard, Inc; X-Seal Anchor:  www.h-b.com/#sle.
3. WIRE-BOND www.wirebond.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi), deformed billet bars;
galvanized.

C. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

D. Single Wythe Joint Reinforcement:  ASTM A951/A951M.
1. Type: Truss or ladder.
2. Material:  ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M Class

3.
3. Size:  0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not

less than 5/8 inch of mortar coverage on each exposure.

E. Single Wythe Joint Reinforcement:  Truss type; ASTM A 82/A 82M steel wire, hot dip
galvanized after fabrication to ASTM A 153/A 153M, Class B; 0.1875 inch side rods with 0.1483
inch cross rods;  width as required to provide not more than 1 inch and not less than 1/2 inch of
mortar coverage on each exposure.  Single wythe joint reinforcement shall be Dur-O-Wal D/A
3100 truss type as manufactured by Dur-O-Wal, Inc., or approved equal.

F. Strap Anchors:  Bent steel shapes, 1-1/2 inch width, 0.105 inch thick, 24 inch length, with 1-1/2
inch long, 90 degree bend at each end to form a U or Z shape or with cross pins, hot dip
galvanized to ASTM A153/A153M Class B.

G. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and
building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.
1. Concrete frame:  Dovetail anchors of bent steel strap, nominal 1 inch width x 0.024 in

thick, with trapezoidal wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A
153M, Class B.

2. Steel frame:  Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal
wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.

H. Two-Piece Wall Ties:  Formed steel wire, 0.1875 inch thick, adjustable, eye and pintle type, hot
dip galvanized to ASTM A 153/A 153M, Class B, sized to provide not less than 5/8 inch of
mortar coverage from masonry face and to allow vertical adjustment of up to 1-1/4 in.

I. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural back-up, hot dip galvanized to ASTM A 153/A 153M, Class B2.
 Wood/Metal stud or Concrete block back-up shall be X-SEAL Anchor with X-Seal Tape as
manufactured by Hohmann & Barnard or equal.  Structural Steel back-up shall be #359 as
manufactured by Hohmann & Barnard or equal.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties: Triangular shape, 0.1875 inch thick.  Vee Byna-Tie as manufactured by
Hohmann & Barnard, Inc., or equal.

3. Vertical adjustment:  Not less than 2 inches.
4. Seismic Feature:  Provide lip, hook, or clip on end of wire ties to engage or enclose not

less than one continuous horizontal joint reinforcement wire of 0.1483 inch diameter.
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J. Metal-to-Metal Fasteners:  Self-drilling, self-tapping screws; corrosion resistant finish or hot dip
galvanized to ASTM A153/A153M.
1. Manufacturers:

a. ITW Commercial Construction North America; Teks Select Series; ________:
 www.ITWBuildex.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 FLASHINGS

A. Metal Flashing Materials:
1. Copper Flashing:  ASTM B370, 060 soft annealed; 20 oz/sq ft thick; natural finish.
2. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gage, 0.0187 inch thick;

finish 2B to 2D.
3. Prefabricated Metal Flashing: Smooth fabricated 12 oz/sq ft copper flashing for  surface

mounted conditions.
a. Manufacturers:

1) Cheney Flashing Company :  www.cheneyflashing.com/#sle.
2) Hohmann & Barnard, Inc :  www.h-b.com/#sle.
3) Substitutions:  See Section 01 6000 - Product Requirements.

B. Combination Asphaltic Flashing Materials - Copper:
1. Copper/Asphalt Flashing:  3 oz/sq ft copper sheet coated with elastic asphalt compound

on both sides.
a. Manufacturers:

1) Advanced Building Products, Inc; Copper Fabric Flashing:
 www.advancedbuildingproducts.com/#sle.

2) Hohmann & Barnard, Inc :  www.h-b.com/#sle.
3) WIRE-BOND :  www.wirebond.com/#sle.
4) Substitutions:  See Section 01 6000 - Product Requirements.

C. Combination Non-Asphaltic Flashing Materials - Stainless Steel:
1. Stainless Steel Flashing - Self-adhering:  ASTM A240/A240M; 2 mil type 304 stainless

steel sheet with 8 mil of butyl adhesive and a removable release liner.
a. Manufacturers:

1) STS Coatings, Inc :  www.stscoatings.com/#sle.
2) VaproShield, LLC :  www.vaproshield.com/#sle.
3) York Manufacturing, Inc; York 304:  www.yorkmfg.com/#sle.
4) __________.
5) Substitutions:  See Section 01 6000 - Product Requirements.

D. Copper/Rubberized Asphalt Flashing:  3 oz/sq ft copper sheet coated with elastic asphalt
compound.

E. Factory-Fabricated Flashing Corners and Ends: Stainless steel.

F. Prefabricated Corners and End Dams:  5 ounces Advanced Building Products or equal.

G. Lap Sealant:  Butyl type flashing mastic as recommended by flashing manufacturer.

H. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane
or other type required or recommended by flashing manufacturer; type capable of adhering to
type of flashing used.

I. Termination Bars:  Stainless steel; compatible with membrane and adhesives.

J. Drip Edge:  Stainless steel; angled drip with hemmed edge; compatible with membrane and
adhesives.

K. Lap Sealants and Tapes:  As recommended by flashing manufacturer; compatible with
membrane and adhesives.
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2.05 ACCESSORIES

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused
joints.
1. Manufacturers:

a. Blok-Lok Limited :  www.blok-lok.com/#sle.
b. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
c. WIRE-BOND; _____:  www.wirebond.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self expanding; 1
inch wide by maximum lengths available.
1. Manufacturers:

a. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
b. WIRE-BOND :  www.wirebond.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

C. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Full-Height Airspace Maintenance and Drainage Material:  Mesh panels, fitted between

masonry ties.
a. Manufacturers:

1) Advanced Building Products, Inc.; Mortairvent-CW:
 www.advancedbuildingproducts.com/#sle.

2) CavClear/Archovations, Inc; CavClear Masonry Mat:  www.cavclear.com/#sle.
3) CavClear/Archovations, Inc; CavClear Polyisocyanurate Insulation System:

 www.cavclear.com/#sle.
4) Substitutions:  Not permitted.

2. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.
a. Manufacturers:

1) Advanced Building Products Inc; Mortar Break DT:
 www.advancedbuildingproducts.com/#sle.

2) Advanced Building Products Inc; Mortar Break:
 www.advancedflashing.com/#sle.

3) Mortar Net Solutions; _______:  www.mortarnet.com/#sle.
4) York Manufacturing, Inc :  www.yorkmfg.com/#sle.
5) Substitutions:  See Section 01 6000 - Product Requirements.

D. Building Paper:  ASTM D226/D226M, Type I ("No.15") asphalt felt.

E. Nailing Strips:  Softwood lumber, preservative treated; as specified in Section 06 1000.

F. Mortar Maze Cell Vents:  Durable polypropylene as manufactured by Advanced Building
Products or equal.  Color as selected by Architect/Engineer.

G. Weep:  Provide polypropylene weep vents in the head joints in the first course immediately
above flashing.  Weep vents shall be spaced 24" o.c. maximum.  Keep weep vents and cavity
areas above flashing free from mortar droppings.

H. Color(s):  As selected by Architect from manufacturer's full range.

I. Cavity Vents:
1. Type:  Preformed aluminum vents with sloping louvers.
2. Color(s):  As selected by Architect from manufacturer's full range.

J. Termite-Excluding Weep and Vent:
1. Type:  Polytetrafluoroethylene (PTFE) vent body with stainless-steel mesh closure.
2. Termite Resistance:  100 percent when tested in accordance with ICC-ES AC380.
3. Stainless Steel Mesh: ASTM E11 ; opening size 0.018 inch, maximum.
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4. Products:
a. Polyguard Barrier Systems, Inc, a division of Polyguard Products, Inc; TERM Weep

and Vent Barrier:  www.polyguardbarriers.com/#sle.
b. ______.
c. Substitutions:  See Section 01 6000 - Product Requirements.

K. Drainage Fabric:  Polyester or polypropylene mesh.
1. Manufacturers:

a. Advanced Building Products, Inc.; Mortairvent:
 www.advancedbuildingproducts.com/#sle.

b. Mortar Net Solutions :  www.mortarnet.com/#sle.
c. York Manufacturing, Inc; Weep Armor Weep Vent Protection:

 www.yorkmfg.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

L. Air Space Maintenance and Drainage System:  Dovetail Mortar Mat or equal.
1. Required thickness of mat for air space between insulation and exterior wythe.

a. 3/4 inch for air spaces 1 inch to 1-1/8 inches.
b. 1 inch for air spaces 1-1/4 inches to 1-3/8 inches.
c. 1-1/4 inch for air spaces greater than or equal to 1-1/2 inches.

M. Cleaning Solution:  Non-acidic, not harmful to masonry Work or adjacent materials.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.  Correct conditions
detrimental to timely and proper completion of the Work.  Do not proceed until unsatisfactory
conditions are corrected.

B. Verify that related items provided under other Sections are properly sized and located.

C. Do not commence installation until foundations are clean, rough and level.  Remove all laitance
and foreign material.

D. Verify that the foundation elevation is such that the bed joint thickness will be between 1/4 inch
and 3/4 inch and that the foundation is true to line with masonry not projecting over more than
1/4 inch.

E. Verify that built-in items are in proper location and ready for roughing into masonry work.

F. Clean projecting dowels free from loose scale, dirt, concrete, and other material that will inhibit
bond.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other
Sections.

B. Provide temporary bracing during installation of Masonry Work.  Maintain in place until building
structure provides permanent bracing.

3.03 COLD AND HOT WEATHER REQUIREMENTS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

3.04 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.
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C. Concrete Masonry Units:
1. Bond:  Running, or as otherwise indicated.
2. Coursing:  One (1) unit and one mortar joint to equal 8 inches.
3. Mortar Joints:  Concave.

3.05 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

C. Lay all masonry in running bond unless otherwise shown on the Contract Drawings.  Use only
brick that are clean and free from dust and other foreign matter.

D. Furrowing of bed joints shall not be permitted.

E. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

F. Remove excess mortar as work progresses.  Do not permit mortar to drop and accumulate into
cavity air space or to plug weeps.

G. Remove excess mortar with water repellent admixture promptly.  Do not use acids,
sandblasting or high pressure cleaning methods.

H. Interlock intersections and external corners, except for units laid in stack bond.

I. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must
be made, remove mortar and replace.

J. Perform Job Site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

K. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.

L. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

M. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or
decks with compressible joint filler.

3.06 MINIMUM REQUIREMENTS OF COLD WEATHER CONSTRUCTION

A. Air Temperature:
1. Above 40 degrees F:

a. Heating of Materials:  Normal masonry procedures.
b. Protection:  Cover walls with plastic or canvas at end of workday to prevent water

entering masonry.
2. Below 40 degrees F:

a. Do not lay masonry units having a temperature below 20 degrees F.  Remove visible
ice on masonry units before the unit is laid in the masonry.

b. Heating of Materials:  Heat mortar sand or mixing water to maintain mortar
temperatures between 40 and 120 degrees F at the time of mixing.  Maintain mortar
above freezing until used in masonry.

c. Protection:  Cover walls with plastic or canvas at end of work day to prevent water
entering masonry.

d. Mean daily temperature is between 40 and 32 degrees F:
1) Protect completed masonry from rain or snow by covering with a weather

resistive membrane for 24 hours after construction.
3. Below 32 degrees F:

a. Heating of Materials:  In addition to the above, heat the sand.  Frozen sand and
frozen wet masonry units must be thawed.

b. Protection:  With wind velocities over 10 mph, provide windbreaks during the work
day and cover walls and materials at the end of the work day to prevent wetting and
freezing.
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c. Mean daily temperature is between 32 and 25 degrees F:
1) Completely cover masonry with a weather resistive membrane for 24 hours after

construction.
d. Mean daily temperature is between 25 and 20 degrees F:

1) Completely cover completed masonry with insulation blankets or equal
protection for 24 hours after construction.

e. Ambient Temperature Between 25 and 20 degrees F:
1) Use heat sources on both sides of the masonry under construction and install

wind breaks when wind velocity is in excess of 10 mph.
f. Mean daily temperature is below 20 degrees F:

1) Maintain masonry temperature above 32 degrees F for a 24 hour period after
construction by enclosure with supplementary heat, by electric heating blankets,
by infrared heat lamps, or by other acceptable methods as approved by the
Architect/Engineer.

g. Ambient Temperature Below 20 degrees F:
1) Provide an enclosure for the masonry under construction and use heat source to

maintain temperatures above 32 degrees F within the enclosure.

3.07 MINIMUM REQUIREMENTS OF HOT WEATHER CONSTRUCTION

A. Preparation:
1. When Ambient temperature exceeds 100 degrees F or exceeds 90 degrees F with a wind

velocity greater than 8 mph:
a. Maintain sand piles in a damp, loose condition.
b. Provide necessary conditions and equipment to produce mortar having a temperature

below 120 degrees F.
2. When Ambient temperature exceeds 115 degrees F or exceeds 105 degrees F with a

wind velocity greater than 8 mph:
a. Maintain sand piles in a damp, loose condition.
b. Provide necessary conditions and equipment to produce mortar having a temperature

below 120 degrees F and shade materials and mixing equipment from direct sunlight.

B. During Construction:
1. When Ambient temperature exceeds 100 degrees F or exceeds 90 degrees F with a wind

velocity greater than 8 mph:
a. Maintain temperature of mortar and grout below 120 degrees F.
b. Flush mixer, mortar transport container, and mortar boards with cool water before

they come into contact with mortar ingredients or mortar.
c. Maintain mortar consistency by re-tempering with cool water.
d. Use mortar within 2 hours of initial mixing.

2. When Ambient temperature exceeds 115 degrees F or exceeds 105 degrees F with a
wind velocity greater than 8 mph:
a. Maintain temperature of mortar and grout below 120 degrees F.
b. Flush mixer, mortar transport container, and mortar boards with cool water before

they come into contact with mortar ingredients or mortar.
c. Maintain mortar consistency by re-tempering with cool water.
d. Use mortar within 2 hours of initial mixing.
e. Use cool mixing water for mortar and grout.
f. Ice is permitted in the mixing water prior to use.  Do not permit ice in the mixing water

when added to the other mortar or grout materials.

C. Protection:
1. When Ambient temperature exceeds 100 degrees F or exceeds 90 degrees F with a wind

velocity greater than 8 mph:
a. Fog spray all newly constructed masonry until damp, at least three times a day until

the masonry is three days old.
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3.08 WEEPS/CAVITY VENTS

A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-
wall flashing above shelf angles and lintels and at bottom of walls.

B. Install cavity vents in veneer and cavity walls at 32 inches on center horizontally below shelf
angles and lintels and near top of walls.

3.09 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

C. Install cavity mortar control panels continuously throughout full height of exterior masonry
cavities during construction of exterior wythe, complying with manufacturer's installation
instructions.
1. Verify that airspace width is no more than 3/8 inch greater than panel thickness.
2. Hold cavity mortar control panel tight to face wythe.
3. Install horizontally between joint reinforcement.
4. Stagger end joints in adjacent rows.
5. Fit to perimeter construction and penetrations without voids.

D. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.10 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY
WALL MASONRY

A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal
joint reinforcement 16 inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch mortar cover
on each side.

E. Lap joint reinforcement ends minimum 6 inches.

F. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches on
center.

G. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 36 inches horizontally and 24 inches vertically.

H. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2 inches
with at least 5/8 inch mortar cover to the outside face of the anchor.

3.11 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY

A. Install horizontal joint reinforcement 16 inches on vertical center.

B. Place masonry joint reinforcement in firstand second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in firstand second joint below top of walls.

D. Lap joint reinforcement ends minimum 6 inches.

E. Reinforcestack bonded unit joint corners and intersections with strap anchors 16 inches on
center.

3.12 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.
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1. Extend flashings full width at such interruptions and at least 8 inches minimum into
adjacent masonry or turn up at least 8 inches minimum to form watertight pan at non-
masonry construction.

2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing before covering with mortar.

B. Terminate flashing up 8 inches minimum on vertical surface of backing:
1. Install vertical leg of flashing behind water-resistive barrier sheet over backing.
2. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over

backing or per manufacturer’s directions.
3. Terminate vertical leg of flashing into bed joint in masonry or reglet in concrete.
4. Anchor vertical leg of flashing into backing with a termination bar and sealant.
5. Apply cap bead of sealant on top edge of self-adhered flashing.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.

D. Extend metal flashings through exterior face of masonry and terminate in an angled drip with
hemmed edge. Install joint sealer below drip edge to prevent moisture migration under flashing.

E. Support flexible flashings across gaps and openings.

F. Lap end joints of flashings at least 6 inches and seal watertight with flashing sealant/adhesive.

3.13 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.

B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

C. Size control joints as indicated on drawings; if not indicated, 3/4 inch wide and deep.

D. Size control joint in accordance with Section 07 9005 - Joint Sealers for sealant performance.

E. Form expansion joint as detailed on drawings.

3.14 BUILT-IN WORK

A. As Work progresses, install built-in metal door frames and other items to be built into the Work
and furnished under other Sections.

B. Install built-in items plumb, level, and true to line.

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid
with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
2. Fill adjacent masonry cores with grout minimum one full core from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.

3.15 SITE TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Erect masonry within the following tolerances from the specified dimensions.
1. Dimension of Elements:

a. In cross section or elevation: -1/4 inch, + 1/2 inch.
b. Mortar Joint Thickness:

1) Bed: +/- 1/8 inch.
2) Head: - 1/4 inch, + 3/8 inch.
3) Collar: - 1/4 inch, + 3/8 inch.

c. Grout space of cavity width, except for masonry walls passing framed construction:
-1/4 inch, + 3/8 inch.

2. Elements:
a. Variation from Level:

1) Bed joints: +/- 1/4 inch in 10 feet; +/- 1/2 inch maximum.
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2) Top surfacing of bearing walls: +/- 1/4 inch in 10 feet; +/- 1/2 inch maximum.
b. Variation from Plumb:

1) +/- 1/4 inch in 10 feet; +/- 3/8 inch in 20 feet; +/- 1/2 inch maximum.
c. True to a Line:

1) +/- 1/4 inch in 10 feet; +/- 3/8 inch in 20 feet; +/- 1/2 inch maximum.
d. Alignment of Columns and Walls (bottom versus top):

1) Bearing walls: +/- 1/2 inch.
2) Non-bearing walls: +/- 3/4 inch.

3. Locations of Elements:
a. Indicated in plan: +/- 1/2 inch in 20 feet; +/- 3/4 maximum.
b. Indicated in elevation: +/- 1/2 inch in story height; +/- 3/4 maximum.

4. If the above conditions cannot be met due to previous construction, notify the
Architect/Engineer.

C. Maximum Variation from Alignment of Columns:  1/4 inch.

D. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

E. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

F. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

G. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

H. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

I. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.16 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,
and location.

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.17 PARGING

A. Dampen masonry walls prior to parging.

B. Scarify each parging coat to ensure full bond to subsequent coat.

C. Parge masonry walls in two uniform coats of mortar to a total thickness of 3/4 inch.

D. Steel trowel surface smooth and flat with a maximum surface variation of 1/8 inch per foot.

E. Strike top edge of parging at 45 degrees.

3.18 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
4000 - Quality Requirements.

B. Clay Masonry Unit Tests: Test each variety of clay masonry in accordance with ASTM
C67/C67M requirements, sampling 5 randomly chosen units for each 50,000 installed.

C. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for compliance with requirements of this specification.

D. Mortar Tests:  Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

3.19 CLEANING

A. Remove excess mortar and mortar droppings.

B. At the completion of this portion of the Work, visually inspect the Work of this Section.  Point or
cut out and repoint all holes and defective joints, if necessary.

C. Replace defective mortar.  Match adjacent Work.
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D. Replace defective masonry units not conforming to ASTM appearance requirements.

E. Thoroughly clean all brick surfaces to be left exposed in the Finished Work by brush, water, and
an approved cleaning solution, removing all traces of mortar, grout efflorescence, and foreign
matter.  In the event ordinary cleaning is not adequate, provide acid cleaning when so directed
by the Architect/Engineer and at no additional cost to the Owner.

F. Clean soiled surfaces with cleaning solution.

G. Use non-metallic tools in cleaning operations.

3.20 PROTECTION

A. Without damaging Completed Work, provide protective boards at exposed external corners
which may be subject to damage by construction activities.

END OF SECTION
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SECTION 04 2613
MASONRY VENEER

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete Block.

B. Concrete Brick.

C. Clay Facing Brick.

D. Hollow Brick.

E. Sand-Lime Face Brick.

F. Ceramic Glazed Face Brick.

G. Reinforcement and Anchorage.

H. Flashings.

I. Installation of Lintels.

J. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 04 0100 - Maintenance of Masonry.

B. Section 04 0511 - Masonry Mortaring and Grouting.

C. Section 05 4000 - Cold-Formed Metal Framing:  Steel stud backup for masonry veneer.

D. Section 05 5000 - Metal Fabrications:  Loose steel lintels.

E. Section 06 1000 - Rough Carpentry:  Wood stud backup for masonry veneer.

F. Section 07 9200 - Joint Sealants:  Sealing control and expansion joints.

G. Section 07 9005 - Joint Sealers:  Backing rod and sealant at control and expansion joints.

1.03 PRICE AND PAYMENT PROCEDURES

A. See Section 01 2100 - Allowances, for cash allowances affecting this section.

1.04 REFERENCE STANDARDS

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023.

D. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2023.

E. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

F. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;
2019.

G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

H. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

I. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2022.
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J. ASTM B370 - Standard Specification for Copper Sheet and Strip for Building Construction;
2022.

K. ASTM C55 - Standard Specification for Concrete Building Brick; 2022.

L. ASTM C67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile;
2017.

M. ASTM C73 - Standard Specification for Calcium Silicate Brick (Sand-Lime Brick); 2023.

N. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2022.

O. ASTM C91/C91M - Standard Specification for Masonry Cement; 2023.

P. ASTM C126 - Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing
Brick, and Solid Masonry Units; 2022.

Q. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2022.

R. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

S. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

T. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

U. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

V. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

W. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2018.

X. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

Y. ASTM C652 - Standard Specification for Hollow Brick (Hollow Masonry Units Made from Clay
or Shale); 2022.

Z. ASTM C744 - Standard Specification for Prefaced Concrete and Calcium Silicate Masonry
Units; 2021.

AA. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

BB. ASTM C1634 - Standard Specification for Concrete Facing Brick and Other Concrete Masonry
Facing Units; 2023.

CC. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017 (Reapproved 2023).

DD. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015, with Editorial Revision (2022).

EE. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

FF. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.

GG. BIA Technical Notes No. 46 - Maintenance of Brick Masonry; 2017.

HH. BIA Technical Notes No. 7 - Water Penetration Resistance - Design and Detailing; 2005.

II. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.

JJ. BIA Technical Notes No. 46 - Maintenance of Brick Masonry; 2005.

KK. UL (FRD) - Fire Resistance Directory; Current Edition.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar.

C. Samples:  Submit four samples of decorative block units to illustrate color, texture, and
extremes of color range.

D. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.

1.07 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of the
contract documents.
1. Maintain one copy of each document on project site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products
specified in this section with minimum five  years of  documented  experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least  five  years of  documented  experience .

1.08 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 8 feet long by 6 feet high; include mortar
and accessories and structural backup in  mock-up.

B. Locate where directed.

C. Mock-up may remain as part of the Work.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

B. Handle and store ceramic glazed masonry units in protective cartons or trays.  Do not remove
from protective packaging until ready for installation.

1.10 FIELD CONDITIONS

A. Maintain materials and surrounding air temperature to minimum 40 degrees F prior to, during,
and 48 hours after completion of masonry work.

B. Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during,
and 48 hours after completion of masonry work.

PART 2  PRODUCTS

2.01 UNIT MASONRY - GENERAL

A. Conform to applicable code for UL Assembly No. ____.

2.02 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depth

of 8 inches.
2. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths

as indicated on drawings for specific locations.
3. Special Shapes:  Provide non-standard blocks configured for corners.
4. Load-Bearing Units:  ASTM C90, normal weight.

a. Hollow block, as indicated.
b. Exposed Faces:  Manufacturer's standard color and texture where indicated.
c. Exposed Faces:  Special color and texture where indicated, as follows:

____________.
d. Pattern:  Vertical single score.
e. Pattern:  Vertically ribbed and split.
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f. Pattern:  ______________.
5. Non-Loadbearing Units:  ASTM C129.

a. Hollow block, as indicated.
b. Lightweight.

6. Pre-Faced Units:  ASTM C90, hollow block, with smooth resinous facing complying with
ASTM C744.
a. Colors and Styles:  As scheduled.
b. Manufacturer:  ___________________.
c. Substitutions:  See Section 01 6000 - Product Requirements.  

B. Concrete Brick:
1. For architectural and paver use, ASTM C1634 (or ASTM C55-03 Grade N), non-cored

(solid), normal weight.
2. For below grade use, ASTM C1634 (or ASTM C55-03 Grade N), normal weight.
3. For other uses, ASTM C55, normal weight.
4. Size:  As indicated on drawings.
5. Special Shapes:  Provide non-standard brick configured for corners.

2.03 BRICK UNITS

A. Manufacturers:
1. Boral Bricks, Inc :  www.boralbricks.com/#sle.
2. Endicott Clay Products Co :  www.endicott.com/#sle.
3. General Shale Brick :  www.generalshale.com/#sle.
4. Metro Brick :  www.metrothinbrick.com/#sle.
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Facing Brick:  ASTM C216, Type FBS, Grade SW.
1. Color and texture to match Architect's sample.
2. Nominal Size:  As indicated on drawings.
3. Special Shapes:  Molded units as required by conditions indicated, unless standard units

can be sawn to produce equivalent effect.
4. Compressive Strength:  As indicated on drawings, measured in accordance with ASTM

C67.

C. Hollow Facing and Building Brick:  ASTM C652, Grade SW; Type HBS; Class H40V.
1. Color and texture to match Architect's sample.
2. Nominal Size:  As indicated on drawings.
3. Compressive Strength:  As indicated on drawings, measured in accordance with ASTM

C67.

D. Sand-Lime Brick:  ASTM C73, Grade SW.
1. Color and texture to match Architect's sample.
2. Color and Texture:  ____________.
3. Nominal Size:  As indicated on drawings.

E. Ceramic Glazed Face Brick:  ASTM C126, Grade S (Select), Type I (single-faced units).
1. Color and texture to match Architect's sample.
2. Color and Texture:  ____________.
3. Nominal Size:  As indicated on drawings.
4. Special Shapes:  Molded units as required by conditions indicated, unless standard units

can be sawn without chipping glaze to produce equivalent effect.
5. Compressive Strength:  As indicated on drawings, measured in accordance with ASTM

C67.

2.04 MORTAR AND GROUT MATERIALS

A. Mortar and Grout: As specified in Section 04 0511.
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2.05 REINFORCEMENT AND ANCHORAGE

A. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi) yield strength, deformed billet
bars; galvanized.

B. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

C. Joint Reinforcement:  Truss type; ASTM A1064/A1064M steel wire, hot dip galvanized after
fabrication to ASTM A153/A153M, Class B; 0.1483 inch side rods with 0.1483 inch  cross rods;
 width as required to provide not more than 1 inch and not less than 1/2 inch of mortar
coverage on each exposure.
1. Manufacturers:

a. Blok-Lok Limited :  www.blok-lok.com/#sle.
b. Hohmann & Barnard, Inc; HB 213 Veneer Anchor:  www.h-b.com/#sle.
c. WIRE-BOND :  www.wirebond.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

D. Masonry Veneer Anchors: 2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties: Manufacturer's standard shape, 0.1875 inch thick.
3. Vertical adjustment:  Not less than 3-1/2 inches.
4. Seismic Feature: Provide lip, hook, or clip on end of wire ties to engage or enclose not

less than one continuous horizontal joint reinforcement wire of 0.1483 inch diameter.
5. Manufacturers:

a. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

E. Metal-to-Metal Fasteners:  Self-drilling, self-tapping screws; corrosion resistant finish or hot dip
galvanized to ASTM A153/A153M.
1. Products:

a. ITW Commercial Construction North America; Teks Select Series :
 www.ITWBuildex.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 FLASHINGS

A. Metal Flashing Materials:
1. Copper Flashing:  ASTM B370, 060 soft annealed; 20 oz/sq ft thick; natural finish.
2. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gage, 0.0187 inch thick;

finish 2B to 2D.

B. Combination Asphaltic Flashing Materials - Copper:
1. Copper/Asphalt Flashing:  3 oz/sq ft copper sheet coated with elastic asphalt compound

on both sides.

C. Copper/Rubberized Asphalt Flashing:  3 oz/sq ft copper sheet coated with elastic asphalt
compound.
1. Manufacturer:

a. Hohmann & Barnard, Inc : www.h-b.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Rubberized Asphalt Flashing:  Self-adhering polymer-modified asphalt sheet; 0.025 inch total
thickness; with cross-linked polyethylene top and bottom surfaces.
1. Manufacturers:

a. York Manufacturing, Inc; York Seal:  www.yorkmfg.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.
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E. Copper:  ASTM B370, 060 soft annealed; 20 oz/sq ft; natural finish.

F. Prefabricated Metal Flashing: Smooth fabricated 12 oz/sq ft copper flashing for through-wall
conditions.
1. Manufacturers:

a. Hohmann & Barnard, Inc : www.h-b.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

G. Factory-Fabricated Flashing Corners and Ends: Stainless steel.
1. Manufacturers:

a. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
b. Mortar Net Solutions; CompleteFlash:  www.mortarnet.com/#sle.
c. York Manufacturing, Inc :  www.yorkmfg.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

H. Pre-Coated Galvanized Steel:  ASTM A653/A653M, with G90/Z275 coating, 24 gage, 0.0239
inch base metal thickness, shop precoated with fluoropolymer coating in color matching
masonry.

I. Stainless Steel:  ASTM A666, Type 304, soft temper; 26 gage, 0.0187 inch thick; finish 2B to
2D.

J. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane,
or other type required or recommended by flashing manufacturer; type capable of adhering to
type of flashing used.

K. Drip Edge:  Stainless steel; compatible with membrane and adhesives.

L. Lap Sealants and Tapes: As recommended by flashing manufacturer; compatible with
membrane and adhesives.

M. Lap Sealant:  Butyl type as specified in Section 07 9005.

2.07 ACCESSORIES

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused
joints.
1. Manufacturers:

a. Blok-Lok Limited :  www.blok-lok.com/#sle.
b. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.
c. WIRE-BOND :  www.wirebond.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self expanding; 1
inch wide by maximum lengths available.
1. Manufacturers:

a. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
b. WIRE-BOND :  www.wirebond.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

C. Building Paper:  ASTM D226/D226M, Type I ("No. 15") asphalt felt.

D. Weeps:  Molded PVC grilles, insect resistant .
1. Color(s):  As selected by Architect from manufacturer's full range.
2. Manufacturers:

a. Blok-Lok Limited :  www.blok-lok.com/#sle.
b. CavClear/Archovations, Inc:  www.cavclear.com/#sle.
c. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
d. WIRE-BOND :  www.wirebond.com/#sle.
e. Substitutions:  See Section 01 6000 - Product Requirements.

E. Cavity Vents:  Polyester mesh.
1. Manufacturers:
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a. Blok-Lok Limited :  www.blok-lok.com/#sle.
b. CavClear/Archovations, Inc; CavClear Weep Vents:  www.cavclear.com/#sle.
c. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
d. WIRE-BOND :  www.wirebond.com/#sle.
e. Substitutions:  See Section 01 6000 - Product Requirements.

F. Drainage Fabric:  Polyester mesh.
1. Manufacturers:

a. York Manufacturing, Inc; Weep Armor Weep Vent Protection:
 www.yorkmfg.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

G. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Mortar Diverter:  Panels installed at flashing locations.

H. Termination Bars:  Stainless steel; compatible with membrane and adhesives.

I. Drip Edge:  Stainless steel; compatible with membrane and adhesives.

J. Lap Sealants and Tapes: As recommended by flashing manufacturer; compatible with
membrane and adhesives.

K. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Brick Units:
1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 8 inches.
3. Mortar Joints:  Concave.

3.03 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

D. Remove excess mortar as work progresses.

E. Interlock intersections and external corners, except for units laid in stack bond.

F. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must
be made, remove mortar and replace.

G. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

H. Isolate top joint of masonry veneer from horizontal structural framing members or support
angles with compressible joint filler.
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3.04 WEEPS/CAVITY VENTS

A. Install weeps in veneer walls at 24 inches on center horizontally above through-wall flashing,
above shelf angles and lintels, and at bottom of walls.

B. Install cavity vents in veneer walls at 32 inches on center horizontally below shelf angles and
lintels and at top of walls.

3.05 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

C. Install cavity mortar control panels continuously throughout full height of exterior masonry
cavities during construction of exterior wythe, complying with manufacturer's installation
instructions.  Verify that airspace width is no more than 3/8 inch greater than panel thickness.
Install horizontally between joint reinforcement. Stagger end joints in adjacent rows. Fit to
perimeter construction and penetrations without voids.

D. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.06 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Install horizontal joint reinforcement 16 inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Lap joint reinforcement ends minimum 6 inches.

E. Masonry Back-Up:  Embed anchors to bond veneer at maximum 16 inches on center vertically
and 36 inches on center horizontally. Place additional anchors at perimeter of openings and
ends of panels, so maximum spacing of anchors is 8 inches on center.

F. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches on center vertically and 24 inches on center horizontally.  Place
additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.

G. Seismic Reinforcement:  Connect veneer anchors with continuous horizontal wire reinforcement
before embedding anchors in mortar.

H. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches on
center.

3.07 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 4 inches into adjacent

masonry or turn up at least 8 inches to form watertight pan at non-masonry construction.
2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing before covering with mortar.

B. Extend metal flashings through exterior face of masonry and turn down to form drip.

C. Extend plastic, EPDM, and ______ flashings to within 1/4 inch of exterior face of masonry.

D. Lap end joints of flashings at least 4 inches and seal watertight with flashing sealant/adhesive.

3.08 LINTELS

A. Install loose steel lintels over openings.

B. Maintain minimum ____ inch bearing on each side of opening.
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3.09 CONTROL  AND EXPANSION  JOINTS

A. Do not continue horizontal joint reinforcement through control  or expansion  joints.

B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

C. Size control joints as indicated on drawings; if not shown, 3/4 inch wide and deep.

D. Size control joint in accordance with Section 07 9005 for sealant performance.

E. Form expansion joint as detailed on drawings.

3.10 TOLERANCES

A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

B. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

C. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

D. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

E. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

3.11 CUTTING AND FITTING

A. Cut and fit for pipes and conduit.  Coordinate with other sections of work to provide correct size,
shape, and location.

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.12 CLEANING

A. Remove excess mortar and mortar smears as work progresses.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

3.13 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION
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SECTION 05 1200
STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Structural shapes.
2. Channels and angles.
3. Hollow structural sections.
4. Structural pipe.
5. Structural plates and bars.
6. Floor plates.
7. Bolts, connectors, and anchors.
8. Shear connectors.
9. Grout.
10. Connection Design

1.2 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Structural Steel Connections shall be selected, completed or 
designed by the fabricator to withstand the design loads indicated.

B. Delegated Engineering Responsibility.  Structural Steel Connection Design is delegated by 
the Engineer of Record to a qualified licensed professional engineer retained by the 
structural steel fabricator.  The connection design engineer retained by the fabricator shall 
prepare calculations, shop drawings, and other structural design details for submission to 
the Engineer of Record with the fabricator’s structural steel shop drawings.

1.3 RELATED SECTIONS

A. Code Required Special Inspections and Procedures – Section 01 4533
B. Cast-In-Place Concrete – Section 03 3000
C. Unit Masonry – Section 04 2000  
D. Steel Joist Framing – Section 05 2100
E. Steel Decking – Section 05 3100
F. Cold Formed Structural Metal Framing – Section 05 4000
G. Metal Fabrications – 05 5000
H. Metal Stairs - 055100

1.4 REFERENCE STANDARDS

A. American Institute of Steel Construction:
1. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges.
2. AISC 341 - Seismic Provisions for Structural Steel Buildings.
3. AISC 360 - Specification for Structural Steel Buildings.

B. American Society of Civil Engineers:
1. ASCE 19 - Standard Applications of Steel Cables for Buildings.

C. ASTM International:
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1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless.
3. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-

Finished.
4. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products.
5. ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel 

Bolting Materials for High-Temperature Service.
6. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI 

Tensile Strength.
7. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 

120/105 ksi Minimum Tensile Strength.
8. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel 

Bolts, Studs, and Other Externally Threaded Fasteners.
9. ASTM A449 - Standard Specification for Quenched and Tempered Steel Bolts and 

Studs.
10. ASTM A490 - Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 

150 ksi Minimum Tensile Strength.
11. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and 

Seamless Carbon Steel Structural Tubing in Rounds and Shapes.
12. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless 

Carbon Steel Structural Tubing.
13. ASTM A514/A514M - Standard Specification for High-Yield-Strength, Quenched 

and Tempered Alloy Steel Plate, Suitable for Welding.
14. ASTM A529/A529M - Standard Specification for High-Strength Carbon-

Manganese Steel of Structural Quality.
15. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.
16. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy 

Columbium-Vanadium Structural Steel.
17. ASTM A588/A588M - Standard Specification for High-Strength Low-Alloy 

Structural Steel with 50 ksi (345 MPa) Minimum Yield Point to 4-in. (100-mm) 
Thick.

18. ASTM A618/A618M - Standard Specification for Hot-Formed Welded and 
Seamless High-Strength Low-Alloy Structural Tubing.

19. ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy, 
High-Strength Low-Alloy, and Alloy Steel Floor Plates.

20. ASTM A847/A847M - Standard Specification for Cold-Formed Welded and 
Seamless High Strength, Low Alloy Structural Tubing with Improved Atmospheric 
Corrosion Resistance.

21. ASTM A852/A852M - Standard Specification for Quenched and Tempered Low-
Alloy Structural Steel Plate with 70 ksi (485 MPa) Minimum Yield Strength to 4 in. 
(100 mm) Thick.

22. ASTM A913/A913M - Standard Specification for High-Strength Low-Alloy Steel 
Shapes of Structural Quality, Produced by Quenching and Self-Tempering 
Process (QST).

23. ASTM A992/A992M - Standard Specification for Structural Steel Shapes.
24. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited 

on Iron and Steel.
25. ASTM E94 - Standard Guide for Radiographic Examination.
26. ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and 

Materials.
27. ASTM E164 - Standard Practice for Ultrasonic Contact Examination of Weldments.
28. ASTM E165 - Standard Test Method for Liquid Penetrant Examination.
29. ASTM E709 - Standard Guide for Magnetic Particle Examination.
30. ASTM F436 - Standard Specification for Hardened Steel Washers.
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31. ASTM F959 - Standard Specification for Compressible-Washer-Type Direct 
Tension Indicators for Use with Structural Fasteners.

32. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength.

33. ASTM F1852 - Standard Specification for Twist-Off Type Tension Control 
Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi Minimum 
Tensile Strength.

34. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements for 
Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special 
Threaded Fasteners.

D. American Welding Society:
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive 

Examination.
2. AWS D1.1 - Structural Welding Code - Steel.

E. California Department of Health Services:
1. CA/DHS/EHLB/R-174 - Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers, 
including 2004 Addenda.

F. Green Seal:
1. GC-03-2nd Edition, January 7, 1997 - Anti-Corrosive Paints.

G. Research Council on Structural Connections:
1. RCSC - Specification for Structural Joints Using ASTM A325 or ASTM A490 Bolts.

H. SSPC: The Society for Protective Coatings:
1. SSPC - Steel Structures Painting Manual.
2. SSPC Paint 15 - Steel Joist Shop Paint.
3. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic).
4. SSPC SP 3 - Power Tool Cleaning.
5. SSPC SP 6 - Commercial Blast Cleaning.
6. SSPC SP 10 - Near-White Blast Cleaning.

1.5 SUBMITTALS

A. Section 013000 – Administrative Requirements for Submittal Procedures.

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, and locations of structural members, openings, 

attachments, and bolts.
2. Connections. Connections not detailed.
3. Cambers and loads.
4. Indicate welded connections with AWS A2.4 welding symbols. Indicate net weld 

lengths.

C. Manufacturer's Mill Certificate: Certify products meet or exceed specified requirements.

D. Mill Test Reports: Submit indicating structural strength, destructive and non-destructive 
test analysis, and.

E. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification 
within previous 12 months.
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F. Qualification data for firms and persons specified in the Qualifications section documenting 
compliance with the specified requirements.

G. Connection design calculations, stamped by a licensed NYS Professional Engineer.

1.6 QUALITY ASSURANCE

A. Perform Work in accordance with the following:
1. Structural Steel:  AISC 303, ASIC 341 and AISC 360.
2. High Strength Bolted Connections:  RCSC Specification for Structural Joints Using 

ASTM A325 or A490 Bolts.

B. Perform Work in accordance with 2018 Building Code of New York State.

C. Maintain one copy of document on site.

1.7 QUALIFICATIONS

A. Fabricator: Company specializing in performing Work of this section with minimum 5 years 
documented experience with any of the following current AISC Certification:
1. Standard Steel Building Structures (STD).
2. Conventional Steel Building Structures (SBD).
3. Complex Steel Building Structures (CBD).

B. Erector: Company specializing in performing Work of this section with minimum 5 years 
documented experience with any of the following current AISC Certification:
1. Certified Steel Erector (CSE).
2. Advanced Certified Steel Erector (ACSE).

C. Shop Painter: Company specializing in performing Work of this section with minimum 5 
years documented experience with any the following current AISC Certification:
1. Sophisticated Paint Endorsement - Enclosed (P1).
2. Sophisticated Paint Endorsement - Covered (P2).
3. Sophisticated Paint Endorsement - Outside (P3).

D. Welders and Welding Procedures: AWS D1.1 qualified within previous 12 months.

E. Professional Engineer Qualifications:  Current active registration in New York State with 
experience with structural steel framing connection design similar to that indicated and 
shown in the contract drawings.

PART 2 - PRODUCTS

2.1 STRUCTURAL STEEL

A. Structural W-Shapes: ASTM A992/A992M.  ASTM A572/A572M; Grade 50. ASTM 
A913/A913M; Grade 50.

B. Structural T-Shapes: Cut from structural W-shapes.

C. Channels and Angles: ASTM A36/A36M.
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D. Round Hollow Structural Sections: ASTM A500/A500M, Grade B.

E. Rectangular Hollow Structural Sections: ASTM A500/A500M, Grade B.

F. Structural Pipe: ASTM A53/A53M, Grade B.

G. Structural Plates and Bars: ASTM A36/A36M.

H. Floor Plates: ASTM A786/A786M raised pattern.

I. Sliding Bearing Plates: Teflon coated.

2.2 BOLTS, CONNECTORS, AND ANCHORS

A. Bolts: Heavy hex, structural type.
1. ASTM A325; Type 1, plain, or hot dipped.

B. Nuts: ASTM A563; heavy hex type.
1. Finish: Plain or Hot dipped galvanized.

C. Washers: ASTM F436; Type 1, beveled. Furnish clipped washers where space limitations 
require.
1. Finish: Plain or Hot dipped galvanized.

D. Compressible-Washer-Type Direct Tension Indicators: ASTM F959; Type 325.
1. Finish: Mechanically galvanized.

E. Tension Control Assemblies: ASTM F1852; Type 1, heavy hex head, twist off type; 
complete with washers and heavy hex nuts.
1. Finish: Finish: Unfinished.

F. Anchor Rods: ASTM F1554; Grade 36.
1. Shape: Hooked or Straight.
2. Plate Washers: ASTM A36/A36M.

G. Threaded Rods: ASTM A36/A36M.
1. Finish: Hot dipped galvanized.

H. Forged Structural Steel Hardware:
1. Clevises and Turnbuckles: ASTM A108; Grade 1085.
2. Eye Nuts and Eye Bolts: ASTM A108; Grade 1030.
3. Sleeve Nuts: ASTM A108; Grade 1018.
4. Rod Ends, Yoke Ends and Pins, Cotter Pins, and Coupling Nuts: Carbon steel.

I.   Shear Connectors.  ASTM A108; headed, unfinished and in accordance with AWS D1.1; 
Type B

2.3 WELDING MATERIALS

A. Welding Materials: AWS D1.1; type required for materials being welded.
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2.4 FABRICATION

A. Continuously seal joined members by intermittent welds and plastic filler. Continuous 
welds. Grind exposed welds smooth.

B. Fabricate connections for bolt, nut, and washer connectors.

C. Develop required camber for members.

2.5 FINISHES

A. Prepare structural component surfaces in accordance with SSPC SP 3.

B. Shop prime structural steel members to a dry film thickness not less than 1.5 mils. Do not 
prime surfaces that will be fireproofed, field welded, in contact with concrete, or high 
strength bolted.
1. Primer:  Fabricator’s standard lead, chromate, and asphalt free, rust inhibiting 

primer compatible with architectural finishes.

C. Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication.

D. Galvanizing for Bolts, Connectors, and Anchors:
1. Hot-Dipped Galvanizing:

a. Bolts, Nuts, and Washers: ASTM F2329.
b. Connectors and Anchors: ASTM A153/A153M.

2. Mechanical Galvanizing: ASTM B695; Class 50 minimum.

2.6 ACCESSORIES

A. Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, 
cement, water reducing and plasticizing additives, capable of developing minimum 
compressive strength of 7,000 psi at 28 days.

B. Shop Primer: SSPC Paint 15, Type 1, red oxide.

C. Touch-Up Primer: Match shop primer.

2.7 SOURCE QUALITY CONTROL

A. Section 01 45 33 - Quality Requirements: Testing and inspection requirements.

B. Shop test bolted and welded connections as specified for field quality control tests.

C. When fabricator is approved by Architect, submit certificate of compliance indicating Work 
performed at fabricator's facility conforms to Contract Documents.
1. Specified shop tests are not required for Work performed by approved fabricator.



Fort Montgomery Central School District                                                                           Section 05 1200
Montgomery Elementary Addition and Renovations  Structural Steel Framing
BCA Project No. 2022-138 PH1
Elwyn and Palmer Project No. 2022-138 PH1 Page 7 of 8 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Section 01 70 00 - Execution: Requirements for installation examination.

B. Verify bearing surfaces are at correct elevation.

C. Verify anchors rods are set in correct locations and arrangements with correct exposure 
for steel attachment.

3.2 PREPARATION

A. Section 01 70 00 - Execution: Requirements for installation preparation.

B. Furnish templates for installation of anchor rods and embedment in concrete and masonry 
work.

3.3 ERECTION

A. Allow for erection loads, and for sufficient temporary bracing to maintain structure safe, 
plumb, and in alignment until completion of erection and installation of permanent bracing.

B. Field weld components indicated on shop drawings.

C. Field connect members with threaded fasteners; tighten to snug tight for bearing type 
connections.

D. Do not field cut or alter structural members without approval of Architect/Engineer.

E. After erection, touch up welds and abrasions to match shop finishes.

3.4 GROUT INSTALLATION

A. Remove defective concrete, laitance, dirt, oil, grease and other foreign material from 
concrete surfaces by brushing, hammering, chipping or other similar means until sound, 
clean concrete surface is achieved.

B. Rough concrete lightly, but not enough to interfere with placement of grout.

C. Remove foreign materials from metal surfaces in contact with grout.

D. Align, level and maintain final positioning of components to be grouted.

E. Saturate concrete surfaces with clean water; remove excess water, leave none standing.

F. Shim bearing plates and equipment supports to proper elevation as shown on drawings, 
snug tighten anchor bolts.

G. Fill void under bearing surface with grout. Install and pack grout to remove air pockets.

H. Moist cure grout.
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I.   Remove forms after grout is set. Trim grout edges to from smooth surface, splayed 45 
degrees.

J. Tighten anchor bolts after grout has cured for a minimum of 3 days.

3.5 TOLERANCES

A. Section 01 40 00 - Quality Requirements: Tolerances.

B. Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.

C. Maximum Offset From Alignment: 1/4 inch.

3.6 FIELD QUALITY CONTROL

A. Section 01 45 33 – Special Inspections: Requirements for inspecting, testing.

B. Section 01 70 00 - Execution: Requirements for testing, adjusting, and balancing.

C. Bolted Connections: Inspect in accordance with AISC 303.
1. Visually inspect all bolted connections.
2. For Direct Tension Indicators, comply with requirements of ASTM F959. Verify that 

gaps are less than gaps specified in Table 2.

D. Welding: Inspect welds in accordance with AWS D1.1.
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. Visually inspect all welds.
3. Ultrasonic Inspection: ASTM E164; perform on all full penetration welds.
4. Liquid Penetrant Inspection: ASTM E165.
5. Magnetic Particle Inspection: ASTM E709.
6. Radiographic Inspection: ASTM E94.

E. Correct defective bolted connections and welds.

END OF SECTION
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SECTION 05 2100
STEEL JOIST FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Open web steel joists, with bridging, attached seats and anchors.
2. Loose bearing plates and anchor bolts for site placement.

B. Related Requirements:
1. Section 01 4533 – Special Inspections and Testing
2. Section 05 1200 -  Structural Steel Framing.
3. Section 05 3100 – Steel Decking.
4. Section 05 4000 – Structural Cold Formed Metal Framing
5. Section 09 9000 – Painting and Coating

1.2 REFERENCE STANDARDS

A. American Institute of Steel Construction:
1. AISC 341 - Seismic Provisions for Structural Steel Buildings.

B. ASTM International:
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
2. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.
3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products.
4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware.
5. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 

Strength.
6. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts, Studs, 

and Other Externally Threaded Fasteners.
7. ASTM A449 - Standard Specification for Quenched and Tempered Steel Bolts and Studs.
8. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.
9. ASTM A563M - Standard Specification for Carbon and Alloy Steel Nuts (Metric).
10. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron 

and Steel.
11. ASTM F436 - Standard Specification for Hardened Steel Washers.
12. ASTM F436M - Standard Specification for Hardened Steel Washers (Metric).
13. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield 

Strength.
14. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements for 

Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded 
Fasteners.

C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

D. Steel Joist Institute:
1. SJI K-1.1 - Standard Specifications for Open Web Steel Joists, K-series.
2. SJI LH/DLH-1.1 - Standard Specifications for Longspan Steel Joists, LH-Series and Deep 

Longspan Steel Joists, DLH-Series.



Fort Montgomery Central School District                                                                                  Section 05 2100
Montgomery Elementary Addition and Renovations Steel Joist Framing
BCA Project No. 2022-138 PH1
Elwyn and Palmer Project No. 2022-138 PH1 Page 2 of 5 

3. SJI JG-1.1 - Standard Specification for Joist Girders.

E. SSPC: The Society for Protective Coatings:
1. SSPC - Steel Structures Painting Manual.
2. SSPC SP 1 - Solvent Cleaning.
3. SSPC SP 10 - Near-White Blast Cleaning.

1.3 SUBMITTALS

A. Section 01 30 00 – Administrative Requirements for submittal procedures.

B. Shop Drawings:
1. Indicate standard designations, configuration, sizes, spacing, locations of joists, and joist leg 

extensions.
2. Joist coding, bridging, connections, and attachments.
3. Connection details.

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

D. Welders' Certificates: Submit manufacturer's certificates, certifying welders employed on the 
Work, verifying AWS qualification within previous 12 months.

E. Mill Test Reports:  Furnish 3 copies of certified reports of steel component compliance with the 
requirements of applicable ASTM specifications.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with the following:
1. SJI K-1.1, SJI LH/DLH-1.1, SJI JG-1.1, including headers and other supplementary framing.

B. Perform Work in accordance with the 2018 Uniform Fire Prevention and Building Code of New 
York State.

1.5 QUALIFICATIONS

A. Fabricator: Company specializing in performing Work of this section with minimum 5 years 
documented experience and a member of the Steel Joist Institute.

B. Erector: Company specializing in performing Work of this section with minimum 5 years 
documented experience.

C. Design connections not detailed on drawings under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State of New York.

D. Welder’s Qualifications:  Welding shall be performed only by certified welding operators, and 
tackers who have been qualified as prescribed in the SJI Specifications to perform the type of 
welding required.

1.6 INSPECTION

A. Manufacturer’s Quality Control Shop Inspection:  Insure joist manufacturer’s compliance with 
inspection program provisions of the SJI Specifications.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 01 – Materials and Equipment.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:
1. Vulcraft; Nucor Vulcraft Group; Charlotte, NC 28211.
2. New Millennium Building Systems, Fort Wayne, IN  46804
3. Substitutions: Refer to General Requirements.

2.2 MATERIALS

A. Open Web Joists Members: SJI K Series.

B. Bolts: ASTM A325; Type 1 or Type 3, plain; heavy hex, structural type.

C. Nuts: ASTM A563 heavy hex type.
1. Finish: Unfinished.

D. Washers: ASTM F436; Type 1, circular.
1. Finish: Unfinished.

E. Structural Steel for Supplementary Framing and Joist Leg Extensions: ASTM A36.

F. Welding Materials: AWS D1.1; type required for materials being welded.

G. Shop Primer: SSPC Paint 15, Type 1, red oxide.

H. Touch-Up Primer: Match shop primer.

I. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type I Inorganic.

J. Bedding Mortar:
1. Cement Grout:  1 part Portland cement conforming to ASTM C150, Type I or III, to 3 parts 

natural sand complying with ASTM C404, size No. 2, mixed with minimum amount of water 
required for placement and hydration.  Ratio by volume.

2. Shrink-Resistant Grout:  Pre-mixed, factory-packaged, non-catalyzed, ferrous aggregate 
mortar grouting compound selected from the following:
a. Embeco 636 by Master Builders.
b. Ferrolith G-NC by Sonneborn.
c. Ferr-Grout by L&M Construction Chemicals.
d. Vibra-Foil by A.C. Horn.

2.3 FABRICATION

A. Do not fabricate work of this section until receipt of approved shop drawings.  When drawings are 
“Approved as Noted”, progress fabrication in conformity with the correction notes thereon and 
submit revised drawings for formal approval and record.

B. Furnish joists of sizes indicated on the drawings.

C. Do not use connection which will interfere with bearing of steel deck on top chords.

D. Bridging:  Horizontal bridging complying with the SJI Specifications.

http://www.specagent.com/LookUp/?ulid=7676&mf=04&src=wd
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E. Holes in Chord Members:  Punch or drill approved holes in chord members where required for 
securing related work to joists.  Deduct area of holes from chord area when calculating the 
strength of the member.

F.  Extended Ends:  Furnish extended ends on joists where indicated.  Use joist manufacturer's 
standard method complying with Steel Joist Institute requirements and load tables.

G. Ceiling Extensions:  Furnish ceiling extensions in areas where a ceiling is directly attached to or 
supported by the joist bottom chord.  Extend ends to within one inch of finished wall surface.  Use 
joist manufacturer's standard extension system of sufficient strength to support ceiling system.

H. Joist Ends:  Manufacturer's standard ends complying with the SJI Specifications to suit type of 
supporting construction indicated, unless otherwise specified or shown.

I. Anchors:  Furnish bearing plates, anchor bolts, and other required devices to be built into 
masonry and concrete construction.  Furnish templates necessary for accurate location of 
anchors in other work.
1. Furnish unfinished threaded fasteners for anchor bolts unless otherwise indicated.

J. Header Units:  Furnish header units to support tail joists at openings in floor and/or roof system 
not framed with steel shapes.

L. Furnish bottom and top chord extensions as indicated on drawings.

M. Fabricate to achieve end bearing of:
1. 2-1/2 inches on steel.
2. 4 inches on masonry.

N.  Frame special sized openings in joist web framing as detailed.

2.4 FINISHES

A. Prepare joist component surfaces in accordance with SSPC SP 2. 

B. Shop prime joists and supplementary framing members. Do not prime surfaces that will be 
fireproofed, field welded, or in contact with concrete.

C. Apply one coat of shop paint, resulting in a continuous dry film thickness of not less than 1.0 mil, 
to the joists, bridging and accessories.

D. Leave joists and supplementary framing members unprimed.

E. Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication.

F. Galvanizing for Bolts, Connectors, and Anchors:
1. Hot-Dipped Galvanizing:

a. Bolts, Nuts, and Washers: ASTM F2329.
b. Connectors and Anchors: ASTM A153/A153M.

2. Mechanical Galvanizing: ASTM B695; Class 50 minimum.

2.5 SOURCE QUALITY CONTROL

A. When fabricator is a member of the Steel Joist Institute, submit certificate of compliance 
indicating Work performed at fabricator's facility conforms to Contract Documents.
1. Specified shop tests are not required for Work performed by an SJI member fabricator.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify bearing plates are set to required location and elevation.

B. Verify bearing surfaces are ready to receive joists.

3.2 ERECTION

A. Erect and bear joists on supports.

B. Allow for erection loads. Install sufficient temporary bracing to maintain framing safe, plumb, and 
in alignment.

C. Coordinate placement of anchors in masonry construction for securing bearing plates.

D. After joist alignment and installation of framing, field weld joist seat to bearing plates.

E. Position and field weld joist chord extensions and wall attachments as detailed.

F. Frame roof openings greater than 12 inches with supplementary framing.

G. Do not permit erection of decking until joists are braced and secured or until completion of 
erection and installation of permanent bridging and bracing.

H. Do not field cut or alter structural members without approval of Architect/Engineer.

I. After erection, prime welds, abrasions, and surfaces not shop primed [except surfaces to be in 
contact with concrete.

3.3 TOLERANCES

A. Section 01 4533 - Quality Requirements: Tolerances.

B. Maximum Variation From Plumb: 1/4.

C. Maximum Offset From Alignment: 1/4.

3.4 FIELD QUALITY CONTROL

A. Section 01 45 33 – Special Inspections and Testing.

B. Field inspect members, connections, welds, and tightening of high strength bolts in slip-critical 
connections.

END OF SECTION
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SECTION 05 3100
STEEL DECKING

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Composite Steel Floor Deck
B. Acoustical Steel Roof Deck
C. Steel Roof Deck
D. Dovetail Steel Roof Deck

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Structural Steel Framing - Section 05 1200
B. Cast-In-Place Concrete - Section 03 3000.
C. Steel Joist Framing – Section 05 2100
D. Painting and Coating – Section 09 9000

1.03 REFERENCES

A. Comply with the following reference standards unless otherwise shown or 
specified:
1. Design:  "Specification for the Design of Cold-Formed Steel Structural 

Members" by the American Iron and Steel Institute (AISI Specification).
2. Welding:  "Structural Welding Code - Sheet Steel, AWS D 1.3", by the 

American Welding Society (AWS Code).
3.  Steel Deck Institute (SDI): “Design Manual for Composite Decks, Form 

Decks, and Roof Decks, Publication 26.”
4. ASTM A 611 “Standard Specification for Steel, Carbon, Cold Rolled, 

Structural Quality.”
5. ASTM A 525 “Steel Sheet, Zinc Coated, Galvanized by the Hot Dip 

Process.”

1.04 SUBMITTALS

A. Shop Drawings:  Show application to project.  Prepare separate drawings, 
coordinated with, but not superimposed on, joist drawings or structural steel 
erection drawings.  Show plan layout, deck span, support locations, edge of deck 
location of openings and reinforcing at openings, and attachment requirements.

B. Product Data:  Manufacturer's printed specifications and installation instructions.

1.05 HANDLING AND STORAGE

A. Handle and stack materials carefully in order to prevent deformation or damage.  
During unloading and hoisting, take extra care to prevent damage to ends and 
sides of individual metal deck panels.  Do no place panels in direct contact with the 
ground.  Protect panels from the elements and keep panels dry.
1. If mud, dirt, or other foreign matter is accumulated on panels, remove such 

accumulation completely prior to installation.

1.06 QUALITY ASSURANCE
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A. Fabricator and erector to submit documentation showing a minimum of 5 years 
experience with project of similar size and scope.  All welders to submit 
documentation showing current AWS certification.

B. Deck installation inspection:  By Owner’s Special Inspector in accordance with 
Specification Section 01 4533 Special Inspections and Testing.

PART 2   PRODUCTS

2.01 MATERIALS

A. Fluted Deck and Steel Metal Metal Accessories.  Sheet steel conforming to 
ASTM A 653 SQ Grade 33.  Before fabrication, sheet steel shall receive ASTM A 
525, Class G 90, hot dip zinc coating; Accessories shall be fabricated of not 
lighter than 26 US Standard Gage sheet steel.  Deck standard of function and 
quality shall be as manufactured by Nucor Vulcraft Steel Roof & Floor Deck of 
the type, depth, and gauge shown on the drawings.
1. Steel roof deck for the gymnasium to be 2” 20 gauge acoustical deck; 

Vulcraft NA.
a) Bottom surface of gymnasium deck to be shop primed and field 

finish coated.
b) For the gymnasium acoustic deck, furnish and field install inert, 

non-organic glass fiber sound absorbing batts within deck flutes.
2. Exposed composite floor deck and steel roof deck to be shop primed and 

field finish painted.  See notes on floor and roof framing plan for areas to 
be shop primed.

B. Self-Drilling Fasteners:  No. 12-14 x 3/4 inch, hex washer head, self-drilling 
fastener with pilot point.

C. Powder Driven Fasteners:  Hilti X-EDN19 or equal.

D. Touch-up primer for galvanized surfaces: SSPC 20, Type I- Inorganic.

E. Accessories:  Shop fabricated accessories, compatible with steel deck, as 
required to complete the Work, including, but not limited to, the following:
1. Sheet metal cants beneath flashings when required for roofing over steel 

deck.
2. Column closures, end closures, Z closures, and cover plates.
3. Pour stop at deck edges and openings.

2.02 FABRICATION

A. Furnish units in lengths to be continuous over 3 spans wherever possible.

B. Unless otherwise indicated or approved, fabricate deck for predetermined 
openings, and reinforce where required to maintain deck strength, alignment, and 
profile.
1. Small openings, as recommended by the deck manufacturer, may be 

field cut.

C. Progress shop fabrication from "APPROVED" or "APPROVED AS NOTED" detail 
drawings only.
1. When detail drawings are "APPROVED AS NOTED", progress 

fabrication in strict accordance with notes thereon.
2. Fabrication progressed from "DISAPPROVED" or "RETURNED FOR 

CORRECTION" detail drawings will be rejected.  The contractor shall 
have no claim against the Owner for any costs or delays due to rejection 
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of items fabricated from "DISAPPROVED" or "RETURNED FOR 
CORRECTION" detail drawings.

D. Fabricate deck units to provide a minimum of 2” lap over supports.  Provide 
minimum of 1.5” bearing over steel supports. 

PART 3   EXECUTION

3.01 EXAMINATION

A. Examine supporting framing and field conditions for compliance with requirements 
for installation tolerances and other conditions affecting performance of steel deck.

B. Do not start installation of metal deck until corresponding steel framework has 
been plumbed, aligned and completed and until temporary shoring, where 
required, has been installed.  

C. Steel surfaces to which materials, provided under this Section, are to be welded, 
shall be free of paint, ice, water, oil, dirt, rust and other materials detrimental to 
welding.

D. Locate decking bundles to prevent overloading of supporting members

3.02 INSTALLATION

A. Install the Work of this Section in accordance with the manufacturer's printed 
instructions except where shown or specified otherwise.
1. Welding shall comply with the AWS Code.
2. Perform welding free of sharp points.

B. Place deck units on supporting steel framework and adjust to final position with 
ends bearing on supporting members and flutes in straight and true alignment 
through entire length of run before being permanently fastened.  Do not stretch or 
contract side lap interlocks.  Install temporary shoring before placing single span 
deck panels when required to meet manufacturer’s recommendations.

C. End Bearing: Install deck units over supporting framing with a minimum end 
bearing of 1-1/2 inches, with end joints as follows:

1. Non-Composite Deck End Joints: Lapped 2 inches minimum.
2. Composite Deck End Joints: Butted.

D. Deck Fastening:  Fasten deck units at perimeter supports with arc spot welds (puddle 
welds) not less than 3/4 inch diameter, at 6 inches on center, or mechanically fasten.  
At intermediate supports, fasten deck units with arc spot welds (puddle welds) not 
less than 3/4 inch diameter, at 12 inches on centers, along the supporting members, 
or mechanically fasten.  Weld/fasten the first and last deck flutes.  Use welding 
washers for all deck lighter than 20 gage.  

E. Side lap fastening: Fasten side laps at intervals not exceeding 24 inches with No. 10 
diameter self-drilling carbon steel screws, unless more stringent requirements are 
indicated on the drawings or required by the fire resistance ratings indicated on the 
drawings.

F. Immediately after welding deck and other metal components into position, coat 
welds, burned areas, and damaged surface coating with touch-up prime paint.
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END OF SECTION
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SECTION 054000
COLD-FORMED STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Curtain Wall Support.

B. Exterior wall framing.

1.2 RELATED REQUIREMENTS

A. Section 051223 - Structural Steel.

1.3 REFERENCE STANDARDS

A. AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural 
Members; American Iron and Steel Institute; 2001 with 2004 supplement. (Replaced SG-
971)

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware; 2009.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2011.

D. ASTM C955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs, 
Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products 
and Metal Plaster Bases; 2011c.

E. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2010.

F. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for 
Protective Coatings; 2002 (Ed. 2004).

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with work of other sections that is to be installed in or adjacent to the metal 
framing system, including but not limited to structural anchors, cladding anchors, utilities, 
insulation, and firestopping.

1.5 SUBMITTALS

A. See Section 013300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on standard framing members; describe materials and finish, 
product criteria, limitations.

C. Product Data:  Provide manufacturer's data on factory-made framing connectors, showing 
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compliance with requirements.
1. Manufacturer's printed specifications and installation instructions for each type of metal 

framing and accessory, including data required to show compliance with the Drawings 
and Specifications.

D. Calculations:  Provide Cold Framed Structural Metal Framing Contractor’s Design 
Engineer’s calculations demonstrating that the cold formed framing system will comply with 
the performance requirements of this section and the contract drawings.  Refer to loading 
information provided on Sheet S001 and in relevant plans and details.

E. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, 
loading, welds, and type and location of fasteners, and accessories or items required of 
related work.
1. Include the following in submission:

a. Erection drawings indicating sizes and locations of all metal framing members.
b. Anchor bolt plan showing anchor bolts, if any, to be placed in cast-in-place 

concrete Work.
c. Show plans and elevations at not less than 1/4 inch to 1'-0” scale, and details at 

not less than 1-1/2 inch to 1'-0” scale.
2. Indicate ceiling joist layout and support.
3. Describe method for securing bearing and shear walls to floor joist framing, and floor 

joists framing to supporting structure.
4. Provide design engineer's stamp on shop drawings.

F. Manufacturer's Installation Instructions:  Indicate special procedures, conditions requiring 
special attention.

1.6 QUALITY ASSURANCE

A. Designer Qualifications:  Design framing system under direct supervision of a Professional 
Structural Engineer experienced in design of this Work and licensed in New York State.

B. Calculate structural properties of framing members in accordance with requirements of AISI 
North American Specification for the Design of Cold-Formed Steel Structural Members.

C. Manufacturer Qualifications:  Company specializing in manufacturing the types of products 
specified in this section, and with minimum three years of documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum three years of experience.

F. Certification:  Affidavit certifying that sheet steel complies with specified quality, grade, and 
zinc-coating.

G. Fire Rated Construction:  Wherever a fire resistance classification is indicated for metal 
framing components, provide framing and accessories which have been tested and 
classified or listed for the construction and rating shown.

1.7 DELIVERY, STORAGE, AND HANDLING
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A. Deliver metal framing to the Site in manufacturer's unopened containers or bundles, 
identified with brand, type, and gage.

B. Protect metal framing from damage and rusting.  Store off the ground in dry, ventilated 
space.

C. Store and handle metal framing in a manner that will not cause distortion.

1.8 PROJECT CONDITIONS

A. Verify that field measurements are as indicated on shop drawings.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. Clark Dietrich Building Systems LLC:  www.clarkdietrich.com.
2. Marino\Ware:  www.marinoware.com.
3. The Steel Network, Inc:  www.SteelNetwork.com.
4. Substitutions:  See Section 012500 – Substitution Procedures.

2.2 FRAMING SYSTEM

A. Provide primary and secondary framing members, bridging, bracing, plates, gussets, clips, 
fittings, reinforcement, and fastenings as required to provide a complete framing system. 

B. Design Criteria:  Provide completed framing system having the following characteristics:
1. Design: Calculate structural characteristics of cold-formed steel framing members 

according to AISI North American Specification for the Design of Cold-Formed Steel 
Structural Members.

2. Structural Performance: Design, engineer, fabricate, and erect to withstand specified 
design loads for project conditions within required limits.

3. Design Loads: As indicated on the drawings.
4. Live load and wind load deflection meeting the following, unless otherwise indicated:

a. Floor Joists:  Maximum vertical deflection under design live load of 1/360 of span.
b. Wall Studs:  Maximum lateral deflection under wind load of 1/600 of span (brick 

exterior veneer).
5. Able to tolerate movement of components without damage, failure of joint seals, undue 

stress on fasteners, or other detrimental effects when subject to seasonal or cyclic 
day/night temperature ranges.

6. Able to accommodate construction tolerances, deflection of building structural 
members, and clearances of intended openings.

2.3 FRAMING MATERIALS

A. Studs and Track:  ASTM C955; studs formed to channel, "C", or "Sigma" shape with 
punched web; U-shaped track in matching nominal width and compatible height.
1. Gage and depth:  As indicated on the drawings.

a. Members of 12, 14, and 16 Gage Steel:  Galvanized, structural quality sheet 



 

Fort Montgomery Central School District
Montgomery Elementary Addition and Renovations
BCA Project No. 2022-138 PH1
Elwyn and Palmer Project No. 2022-138 PH1

Section 05 40 00
Cold-Formed Structural Metal Framing

Page No. 4 of 6 

steel; ASTM A653, Grade D (minimum yield 50 ksi).
b. Members of 18 and 20 Gage Steel:  Galvanized, structural quality sheet steel; 

ASTM A653, Grade A (minimum yield 33 ksi).
2. Galvanized in accordance with ASTM A653/A653M G90/Z275 coating.
3. For exterior wall studs, provide studs with a minimum stud gauge of 16.

B. Joists:  Fabricated from ASTM A653/A653M steel sheet, with G90/Z275 hot dipped 
galvanized coating.
1. Base Metal:  Structural Steel (SS), Grade 33/230.
2. Gage and depth:  As indicated on the drawings.

a. Members of 12, 14, and 16 Gage Steel:  Galvanized, structural quality sheet 
steel; ASTM A653, Grade D (minimum yield 50 ksi).

b. Members of 18 and 20 Gage Steel:  Galvanized, structural quality sheet steel; 
ASTM A653, Grade A (minimum yield 33 ksi).

C. Framing Connectors:  Factory-made formed steel sheet, ASTM A653/A653M SS Grade 
50, with G60/Z180 hot dipped galvanized coating and factory punched holes.

1. Structural Performance:  Maintain load and movement capacity required by applicable 
code, when evaluated in accordance with AISI North American Specification for the 
Design of Cold Formed Steel Structural Members; minimum 16 gage, 0.06 inch 
thickness.

2. Movement Connections:  Provide mechanical anchorage devices that accommodate 
movement using slotted holes, screws and anti-friction bushings, while maintaining 
structural performance of framing.  Provide movement connections where indicated on 
drawings.
a. Where top of non-bearing stud wall terminates below structural floor or roof, 

connect studs to structure in manner allowing vertical movement without affecting 
studs; allow for minimum movement of 1/2 inch.

b. Provide top track preassembled with connection devices spaced to fit stud spacing 
indicated on drawings; minimum track length of 12 feet.

c. Acceptable Products:  VertiClip(r) or DriftClip(tm) manufactured by The Steel 
Network Inc.

3. Provide non-movement connections for tie-down to foundation, floor-to-floor tie-down, 
roof-to-wall tie-down, joist hangers, gusset plates, and stiffeners and for all bearing wall 
stud framing connections.

2.4 ACCESSORIES

A. Bracing, Furring, Bridging, Strapping, Reinforcement, Stiffeners, Plates, Gussets, Clip 
Angles, and Hangers:  Unless otherwise indicated, metal framing manufacturer's standard 
products formed from ASTM A653 galvanized, structural quality sheet steel.  Thickness 
and grade shall be determined by application requirements, with a minimum thickness of 20 
gage and a minimum yield of 33 ksi.

B. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying 
with VOC limitations of authorities having jurisdiction.

 2.5 FASTENERS
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A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:
1. Cadmium plated, No. 12-14 x 3/4 inch, hex washer head, self-drilling, self-tapping 

fastener with pilot point.

B. Anchorage Devices:  Powder actuated.
1. Powder-Actuated Fasteners:  Low velocity, powder activated, threaded studs 

complying with ASTM E 1190 and zinc coated in accordance with ASTM B633, Type 
III, Classification 5.
a. Minimum Stud Size:  1/4-20 thread, 0.145 inch dia shank, with 1/4-20 nut and 5/8 

inch outside dia washer.
b. Stud Material:  ASTM A510 1060 or 1065 steel.
c. Minimum Core Hardness:  51-56 Rockwell C.
d. Minimum Tensile Strength:  285,000 psi.
e. Minimum Shear Strength:  182,000 psi.

C. Galvanizing:  Hot-dip process complying with ASTM A525, Coating Designation G 60.

D. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it.

E. Anchorage Devices:  Power actuated, Drilled expansion bolts, Screws with sleeves, or 
ASTM A325 High Strength Bolts.

F. Welding:  In conformance with AWS D1.1.

2.6 FABRICATION

A. Fabricate metal framing in accordance with “Approved” or “Approved as Noted” fabrication 
drawings only.

B. Repairing Galvanizing:  Clean shop welded and abraded surfaces, and repair them with a 
2 mil (dry) minimum thick coating of galvanizing repair paint.  Comply with paint 
manufacturer's application instructions.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Verify that building framing components are ready to receive work.

B. Verification of Conditions:  Examine surfaces to receive metal framing for defects that will 
adversely affect the execution and quality of the Work.  Do not proceed until unsatisfactory 
conditions are corrected.

C. Verify field measurements and adjust installation as required.

3.2 INSTALLATION

A. Install metal framing and accessories in accordance with approved shop drawings, and with 
the metal framing manufacturer's printed installation instructions.

B. Provide temporary bracing to ensure stability of the structure during construction.
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C. Repairing Galvanizing:  Clean field welded and abraded surfaces, and repair them with a 2 
mil (dry) minimum thick coating of galvanizing repair paint.  Comply with paint 
manufacturer's application instructions.

D. Tolerances:
1. Vertical Alignment (Plumbness) of Studs:  Within 1/960th (1/8 inch in 10 feet) of the 

height.
2. Horizontal Alignment (Levelness) of Walls:  Within 1/960th (1/8 inch in 10 feet) of their 

respective lengths.
3. Spacing of Studs:  Not more than + 1/8 inch from the designed spacing, providing that 

the cumulative error does not exceed the requirements of the finishing materials.

E. For metal framing indicated to receive insulation, install full width insulation in voids which 
will be inaccessible after erection.

F. Installation of Runner Tracks:
1. Install continuous bottom and top tracks of size and gage shown.  Align track 

accurately and, unless otherwise shown, attach to supporting structure with power-
driven fasteners at 16 inches oc.  Install fasteners at corners and ends of tracks.

2. At track butt joints, securely attach abutting pieces of track to a common structural 
element, or splice them with a welded butt joint.

3.3 INSTALLATION OF JOISTS 

A. Install framing components in accordance with manufacturer's instructions.

B. Make provisions for erection stresses.  Provide temporary alignment and bracing.

C. Set ceiling joists parallel and level, with lateral bracing and bridging.
1. Install bridging at joist ends and at intermediate supports, unless joists are otherwise 

restrained from rotation.
2. Unless otherwise shown, install joists with a minimum bearing of 1-1/2 inches at end 

supports and 3-1/2 inches at intermediate supports.

D. Provide web stiffeners at reaction points.

E. Touch-up field welds and damaged galvanized surfaces with primer.

END OF SECTION 054000
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SECTION 05 5000
METAL FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop fabricated steel and aluminum items.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

B. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.

C. Section 04 2613 - Masonry Veneer:  Placement of metal fabrications in masonry.

D. Section 05 1200 - Structural Steel Framing:  Structural steel column anchor bolts.

E. Section 05 2100 - Steel Joist Framing:  Structural joist bearing plates, including anchorage.

F. Section 05 3100 - Steel Decking:  Bearing plates for metal deck bearing, including anchorage.

G. Section 05 5100 - Metal Stairs.

H. Section 05 5133 - Metal Ladders.

1.03 PRICE AND PAYMENT PROCEDURES

A. See Section 01 2200 - Unit Prices, for additional requirements.

B. Components:
1. Basis of Measurement:  By the pound.
2. Basis of Payment:  Includes fabrication, finishing, and installation.

C. Components:
1. Basis of Measurement:  By the unit.
2. Basis of Payment:  Includes fabrication, finishing, and installation.

1.04 REFERENCE STANDARDS

A. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2023.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

F. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023.

G. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

H. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

I. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

J. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

K. ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical Tubing; 2021.

L. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
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M. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

N. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

O. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes; 2019a.

P. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire; 2019.

Q. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings; 2018, with
Editorial Revision.

R. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings; 2018, with Editorial
Revision.

S. ASTM B177/B177M - Standard Guide for Engineering Chromium Electroplating; 2011
(Reapproved 2021).

T. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

U. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

V. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

W. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

X. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2022.

Y. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.

Z. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

AA. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

BB. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).

CC. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel
AC172; 2019.

DD. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

EE. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

FF. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.
2. Design data:  Submit drawings and supporting calculations, signed and sealed by a

qualified professional structural engineer.
a. Include the following, as applicable:

1) Design criteria.
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2) Engineering analysis depicting stresses and deflections.
3) Member sizes and gauges.
4) Details of connections.
5) Support reactions.
6) Bracing requirements.

C. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

D. Designer's Qualification Statement.

E. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
accredited under IAS AC172.

1.06 QUALITY ASSURANCE

A. Design under direct supervision of a Professional  Structural  Engineer experienced in design of
this work and licensed in the State in which the Project is located .

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.2/D1.2M and dated no more than 12 months before start of
scheduled welding work.

C. Fabricator Qualifications:  A qualified steel fabricator that is accredited by IAS AC172.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.

D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

E. Stainless Steel, General:  ASTM A666, Type 304.

F. Stainless Steel Tubing:  ASTM A554, Type 304, 16 gauge, 0.0625 inch minimum metal
thickness, 1-1/2 inch diameter.

G. Stainless Steel Bars, Shapes and Moldings:  ASTM A276/A276M, Type 304.

H. Slotted Channel Fittings:  ASTM A1011/A1011M.

I. Mechanical Fasteners: Same material as or compatible with materials being fastened; type
consistent with design and specified quality level.

J. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.

K. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.

L. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

M. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

N. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Continuously seal joined members by intermittent welds and plastic filler.

D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.
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F. Furnish components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS

A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.

B. Joist Hangers:  Strap anchors, fabricated with sheet steel, 18 gauge, 0.0478 inch minimum
base metal thickness; galvanized finish.

C. Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing:  For
support of metal decking; prime paint finish.

D. Lintels:  As detailed; prime paint finish.

E. Sill Angles for Tempered Glass Railing Assemblies:  ASTM A36/A36M steel angles with
anchoring devices and sizes as indicated in shop drawings for railing assembly, drilled and
tapped for fastener types, sizes, and spacing indicated, prime paint finish.

F. Elevator Hoistway Divider Beams:  Beam sections; prime paint finish.

2.04 FINISHES - STEEL

A. Prime paint steel items.
1. Exceptions:  Galvanize items to be embedded in concrete, items to be embedded in

masonry, and items specified for _______ finish.
2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is

required, and items to be covered with sprayed fireproofing.

B. Prepare surfaces to be primed in accordance with SSPC-SP2.

C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

D. Prime Painting:  One coat.

E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M
requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.

F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.

B. Maximum Offset Between Faces:  1/16 inch.

C. Maximum Misalignment of Adjacent Members:  1/16 inch.

D. Maximum Bow:  1/8 inch in 48 inches.

E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Furnish setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.
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C. Field weld components as indicated on drawings.

D. Perform field welding in accordance with AWS D1.1/D1.1M.

E. Obtain approval prior to site cutting or making adjustments not scheduled.

F. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 05 5133
METAL LADDERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Prefabricated ladders.

1.02 REFERENCE STANDARDS

A. 29 CFR 1926.1053 - Ladders; Current Edition.

B. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.

C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

D. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008
(Reaffirmed 2018).

E. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire; 2019.

F. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturer's data sheets on each ladder safety system product to be
used, including installation instructions.

C. Shop Drawings:
1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of

fasteners, and accessories.  Include erection drawings, elevations, and details where
applicable.

D. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

2.02 MATERIALS - ALUMINUM

2.03 PREFABRICATED LADDERS

A. Prefabricated Ladder:  Welded metal unit complying with ANSI A14.3; factory fabricated to
greatest degree practical and in the largest components possible.
1. Components:  Manufacturer's standard rails, rungs, treads, handrails. returns, platforms

and safety devices complying with the requirements of the MATERIALS article of this
section.

2. Materials:  Aluminum; ASTM B211/B211M 6063 alloy, T52 temper.
3. Finish:  Powder coat; color to be selected by Architect from manufacturer's standard

range.
4. Manufacturers:

a. O'Keeffe's Inc; Model 500:  www.okeeffes.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 FINISHES - ALUMINUM

A. Exterior Aluminum Surfaces:  Class I natural anodized.

B. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less
than 0.7 mils thick.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Supply setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Obtain approval prior to site cutting or making adjustments not scheduled.

END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall mounted handrails.

B. Stair railings and guardrails.

C. Free-standing railings at steps and ramps.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.

1.03 REFERENCE STANDARDS

A. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

D. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.

C. Welder's Qualifications Statement.

1.05 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Show certification of welders employed on the Work, verifying AWS
qualification within the previous 12 months.

PART 2  PRODUCTS

2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of applicable local code.

B. Allow for expansion and contraction of members and building movement without damage to
connections or members.

C. Dimensions:  See drawings for configurations and heights.

D. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.

E. Provide welding fittings  to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

F. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of componenets, failure of connections, and other detrimental effects.
1. Temperature Change: 120 degree F, ambient; 180 degree F, material surfaces.
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G. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

2.02 STEEL RAILING SYSTEM

A. Steel Tube:  ASTM A500/A500M Grade B cold-formed structural tubing.

B. Steel Pipe:  ASTM A53/A53M Grade B Schedule 80, black finish.

C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously
welded; joints and seams ground smooth.

D. Exposed Fasteners:  No exposed bolts or screws.

E. Galvanizing:  In accordance with requirements of ASTM A123/A123M.
1. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20 Type I - Inorganic.

2.03 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fabricate railings to comply with requirements indicated for design, dimensions, member sizes
and spacing, details, finish, and anchorage, but not less thanthat required to support structural
loads.

C. Fit and shop assemble components in largest practical sizes for delivery to site.

D. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to
accommodate site assembly and installation.

E. Welded Joints:
1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic

filler.  Drill condensate drainage holes at bottom of members at locations that will not
encourage water intrusion.

2. Interior Components:  Continuously seal joined pieces by intermittent welds and plastic
filler.

3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints
butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

B. Examine plaster and gypsum board assemblies, where reinforced to recieve anchors, to verify
that locations of concealed reinforcements have been clearly marked for installer. Locte
reinforcemets and mark locations if not already done.

3.02 PREPARATION

A. Supply items required to be cast into concrete  with setting templates, for installation as work of
other sections.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight
joints.

C. Anchor railings securely to structure and capable of withstanding design loads.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.
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C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sheathing.

B. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

A. Section 07 2500 - Weather Barriers:  Water-resistive barrier over sheathing.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood
Framing; 2003 (Reapproved 2017).

C. ASTM D3498 - Standard Specification for Adhesives for Field-Gluing Wood Structural Panels
(Plywood or Oriented Strand Board) to Wood Based Floor System Framing; 2019a.

D. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials; 2021a.

E. ASTM E2357 - Standard Test Method for Determining Air Leakage Rate of Air Barrier
Assemblies; 2023a.

F. PS 20 - American Softwood Lumber Standard; 2021.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide technical data on insulated sheathing, wood preservative materials, and
application instructions.

C. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection
required by ABAA QAP.

D. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

E. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and
current installer certification.  Keep copies of all contractor accreditation and installer
certification on site during and after installation.  Present on-site documentation upon request.

F. Blocking details and anchorage for for items listed in this section or noted on the drawings.

1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);
www.airbarrier.org/#sle:
1. Installer Qualification:  Use accredited contractor, certified installers, evaluated materials,

and third-party field quality control audit.
2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly

engaged in air barrier material manufacture.  Use secondary materials approved in writing
by primary material manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
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B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide any species graded by the agency specified; if no

grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

2.03 CONSTRUCTION PANELS

A. Wall Sheathing:  Glass mat faced gypsum with integral water-resistive and air barrier, ASTM
C1177/C1177M, 5/8 inch thick.
1. Edges:  Square.
2. Water Vapor Permeance:  1 perm, minimum, when tested in accordance with ASTM

E96/E96M.
3. Air Permeance, Sheathing:  0.001 cfm per square foot, maximum, when tested in

accordance with ASTM E2178.
4. Air Permeance, Assembly:  0.04 cfm per square foot, maximum, when tested in

accordance with ASTM E2357.
5. Fluid-Applied Flashing:  Approved by sheathing manufacturer.
6. Warranty:

a. Exposure:  Manufacturer's standard; 12 months, against exposure damage, and
dated from installation of product.

b. Defect:  Manufacturer's standard; 5 years, against manufacturing defects, and dated
from purchase of product.

c. Material:  Manufacturer's standard; 5 years, dated from Date of Substantial
Completion.

d. Effective Drainage Warranty:  12 years, dated from installation of product, when
sheathing is used as substrate under approved, water-managed exterior insulation
finish system (EIFS).

7. Manufacturers:
a. Georgia-Pacific LLC; DensElement Barrier System:  www.DensElement.com/#sle.
b. Tremco Commercial Sealants & Waterproofing; Securock ExoAir 430 Panel:

 www.tremcosealants.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 ACCESSORIES

A. Fasteners and Anchors:
1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for

high humidity and preservative-treated wood locations, unfinished steel elsewhere.
2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times

thickness of sheathing.

B. Construction Adhesives:  Adhesives complying with ASTM C557 or ASTM D3498.

C. Water-Resistive Barrier:  As specified in Section 07 2500.



Highland Falls - Fort Montgomery Central School District 06 1000
Alterations and Additions to FMES Rough Carpentry
Project No. 2022-138 Ph1  Page No. 3 of 4 

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. Secure blocking to structure with fasteners of adequate size and spacing to resist specified
design loads for grab bars, handrails, guards, wind, etc. If not specified, follow building code
requirements.

C. Provide the following specific non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Wall brackets.
3. Handrails and Guards. Resist a linear load of 50 pounds per linear foot and concentrated

load of 200 pounds.
4. Grab bars. Resist a single concentrated load of 250 pounds in any direction at any point

on the grab bar so as to produce the maximum load effects.
5. Towel and bath accessories.
6. Wall-mounted door stops.
7. Tack Boards and marker boards.
8. Wall paneling and trim.
9. Joints of rigid wall coverings that occur between studs.

3.03 INSTALLATION OF CONSTRUCTION PANELS

A. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm
bearing and staggered, using nails, screws, or staples.
1. Place water-resistive barrier horizontally over wall sheathing, weather lapping edges and

ends.
2. Install per manufacturer's installation instructions. Coordinate weather barrier installation

with weather barrier manufacturer's installation instructions.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Coordination of ABAA Tests and Inspections:
1. Provide testing and inspection required by ABAA QAP.
2. Notify in ABAA writing of schedule for air barrier work.  Allow adequate time for testing and

inspection.
3. Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.
5. Do not cover air barrier work until tested, inspected, and accepted.

3.05 CLEANING

A. Waste Disposal:  Comply with the requirements of Section 01 7419 - Construction Waste
Management and Disposal.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
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C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 07 0153.10
EPDM ROOFING REPAIR

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Repair and modification of existing EPDM Roofing System.

1.02 EXISTING  SYSTEM DESCRIPTION

A. Existing Roof System Manufacturer: Carlisle 60 mil EPDM membrane system  .

B. Roof Color: Match existing color.

1.03 REFERENCE STANDARDS

A. ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing
Systems; 2017.

B. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

C. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2023.

D. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

E. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015, with Editorial Revision (2022).

F. ASTM D4811/D4811M - Standard Specification for Nonvulcanized (Uncured) Rubber Sheet
Used as Roof Flashing; 2016 (Reapproved 2023).

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

H. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical
Tube Furnace at 750 °C; 2022.

I. FM 4470 - Examination Standard for Single-Ply, Polymer-Modified Bitumen Sheet, Built-Up
Roof (BUR) and Liquid Applied Roof Assemblies for Use in Class 1 and Noncombustible Roof
Deck Construction; 2022.

J. FM DS 1-28 - Wind Design; 2015, with Editorial Revision (2024).

K. FM DS 1-29 - Roof Deck Securement and Above-Deck Roof Components; 2016, with Editorial
Revision (2022).

L. PS 1 - Structural Plywood; 2019.

M. PS 20 - American Softwood Lumber Standard; 2021.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Catalog sheets, specifications, installation instructions for each material
specified.

C. Quality Control Submittals:
1. Membrane Manufacturer's Qualifications, showing minimum of ten years experience with

the manufacture and installation of EPDM Roofing Systems.
2. Roofing applicator qualifications:

a. Current certification from Roofing System Manufacturer indication the Roofing
System Applicator has Master Contractor status or equal.

b. Minimum five years experience in the completion of EPDM System
Repairs/Modifications while maintaining manufacturer's existing warranty.
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3. Product Data:  Catalog sheets, specifications, installation instructions for each material
specified.

4. Installation Instructions: Provide manufacturer's instructions to installer, marked up to
show exactly how all components will be installed; where instructions allow installation
options, clearly indicate which option will be used.

D. Shop Drawings: Provide the roof membrane manufacturer's standard details customized for this
project for all relevant conditions, including flashings, base tie-ins, roof edges, terminations,
expansion joints, penetrations, and drains.

E. Submit all items, except contract closeout submittals and MSDS, at one time as a complete
package.  Partial submittals will not be considered.

F. See Section 01 7800 - Closeout Submittals  for additional submittals.

1.05 QUALITY ASSURANCE

A. Fire Hazard Classification:  The sheet membrane roof system shall have an Underwriters
Laboratories Class A or B External Fire Resistance rating, as determined by tests conducted in
conformity with UL-790 “Tests for Fire Resistance of Roof Covering Materials”.

B. Material Classification Identification:  Materials delivered to the site that are a component of the
roofing system shall bear the UL Classification mark.

C. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section, with at least five years of documented experience.
1. The manufacturer shall have the technical expertise and qualified technical

representatives to resolve questions or problems that may arise both during and after the
Work is completed.

2. The manufacturer will require the roof system modifications/repair to be installed by a
licensed or approved applicator.

D. Installer  Qualifications: Company specializing in performing work of the type specified and with
at least ten  years of  documented  experience .

E. The Owner reserves the sole right to determine if the Contractor meets the minimum
experience requirement of this Section based on a completed Contractor's Qualification
Statement (AIA A305).

F. Perform Work in accrodance with NRCA Roof and Waterproofing Manual: Membrane Roof
Systems - 2019.

G. Manufacturer's Inspection:  
1. Manufacturer will provide a minimum of two progress inspections and one final inspection.
2. Manufacturer's inspection is to be completed by an Technical Representative whom does

not perform any sales functions.
3. The Roofing System Manufacturer will provide an inspection of the roofing system

modifications/repairs upon the completion of the work to confirm the existing warranty has
not been compromised.  The Manufacturer's Field Representative is to provide a copy of
the written inspection report to the Architect, Owner and Roofing Applicator.

4. Contractor is to complete any/all necessary repairs noted by the Roofing Manufacturer's
Technical Representative and those noted by the Architect.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels
intact.

B. Store products in weather protected environment, clear of ground and moisture.

C. Keep all combustible materials/products away from ignition sources.

1.07 FIELD CONDITIONS

A. Complete roof modifications/repairs only when surfaces are clean, dry, free of water, snow and
ice.
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B. Do not complete roofing membrane modification repairs/modifications during inclement weather
or when ambient conditions will not allow proper application. Consult roofing system
manufacturer on cold weather application.

C. The Contractor will provide temporary closure/protection and temporary water cut-offs which
will assure moisture damage does not occur to interior spaces during roofing system
modification/repair procedures.

D. Limit the removal of existing materials to areas that can be completely repaired or temporarily
protected within the same day.  At the discretion of the Resident Project Representative and
Owner Representative  a watertight built-up vapor barrier may be acceptable temporary
protection for a maximum of 48 hours.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Provide Certification from Roofing System Manufacturer confirming roof system
modifications/repairs have not compromised the current warranty and that the original Roof
System Manufacturer Warranty has remained intact.

C. Contractor Correction Period for Roofing System modifications/repairs:  Correct defective work
within two-year period commencing on Date of Substantial Completion.

PART 2  PRODUCTS

2.01 EPDM SHEET MEMBRANE, SHEET FLASHING, AND RELATED PRODUCTS

A. The EPDM sheet membrane shall be visually free of streaks, particles of foreign matter,
undispersed raw material, pinholes, cracks, tears, and shall be uniform in thickness.  When
unrolled in a relaxed position, the membrane shall be free of wrinkles, distortions, and blisters.

B. EPDM (Ethylene, Propylene, Diene, Monomer) Sheet Membrane:
1. One of the following types as required to achieve a UL Class A  external fire rating:

a. 60 mil , fire retardant, unreinforced, EPDM membrane.

C. Sheet Flashing:  Membrane manufacturer’s cured and uncured EPDM as specified

D. Inseam Tape:  Membrane manufacturer’s minimum 6 inch wide self adhering tape consisting of
cured butyl double sided adhesive tape, for inseam splicing of rubber to rubber.

E. Cured EPDM Cover Tape:  Membrane manufacturer’s minimum 5 inch wide self adhering tape
consisting of cured butyl adhesive laminated to cured EPDM, for installation over EPDM seams,
cuts in field membrane, and for stripping in metal work.

F. Uncured EPDM Cover Tape:  Membrane manufacturer’s minimum 5 inch wide self adhesive
tape, consisting of, cured butyl adhesive laminated to uncured EPDM, for installation over base
flashing corners, inside and outside corners, pipe flashings and other detail work.

G. Related Products:  Membrane manufacturer’s bonding adhesive, splicing cement, lap sealant,
water cut-off mastic, nite seal, pourable sealer, splice joint cleaning agent and primer, insulation
adhesive, and all other products related to the sheet membrane system.

H. Manufacturer's:
1. The existing EPDM is currently  under warranty.
2. The warranty is currenlty held by _______  
3. Source Limitations: Furnish products produced by single manufacturer and obtained from

single supplier .

2.02 INSULATION

A. Uniform Thickness isocyanurate insulation and Tapered isocyanurate insulation:
1. Approved closed cell isocyanurate foam core insulation skinned on both sides with factory

applied fiberglass facers suitable for installation with hot asphalt and cold adhesive. 
ASTM C1289-02, Type II, Class 1, Grade 2.  UL Classified and Factory Mutual Approved
for direct application over steel deck.
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a. R-valus (Minimum LTTR):  6.0 per inch thickness.  Match existing thickness.
b. Adhesively Secured Insulation:  Maximum board size 4 feet x 4 feet.

2. Tapered Insulation System:  Membrane manufacturer’s approved factory tapered
polyisocyanurate insulation to match existing taper.

2.03 ROOF DECK SHEATHING AND COVER BOARD

A. Roof Deck Sheathing (Underlayment): Gypsum roof board composed of a silicone treated
gypsum core with fiberglass facers.  Match existing thickness.
1. Acceptable Product:  “DensDeck” by Georgia-Pacific Corporation, Gypsum Division,

Atlanta, GA 30303, (800) 225-6119, www.gp.com..
2. Board Sizes:

a. Adhesively Attached Board:  Maximum board size 4 feet x 4 feet.
b. Mechanically Attached Board:  Minimum board size 4 feet x 8 feet.

B. Coverboard over insulation (gypsum based):
1. Match existing thickness with gypsum roof board composed of a silicone treated gypsum

core with fiberglass facers.
a. Acceptable Product:  “DensDeck” by Georgia-Pacific Corporation, Gypsum Division,

Atlanta, GA 30303, (800) 225-6119, www.gp.com.
2. Board Sizes:

a. Adhesively Attached Board:  Maximum board size 4 feet x 4 feet.

2.04 VAPOR BARRIER REPAIR MATERIALS

A. Materials For Repair Of Existing Vapor Barrier:
1. Membrane: High density polyethylene sheet with SBS modified bitumen adhesive.

a. Attachment:  Self adhering.

2.05 FASTENERS AND ADHESIVES

A. Termination Bar and Fasteners:
1. Termination Bar:  Factory fabricated one inch wide x .100 inches thick, mill finish

aluminum bar, with 1/4 inch x 3/8 inch slotted holes 8 inches on center and with a 1/4-inch
wide 35 degree caulking and stiffener flange.

2. Fasteners:
a. Concrete Or Masonry Surfaces:  Slotted hex washer head masonry screws or zinc

alloy hammer driven expansion anchors.  Length as required to securely hold the
compression bar tight against the wall surface.

b. Wood and Sheet Metal Surfaces:  Hardened, self-tapping, slotted hex washer head
screws.

B. Insulation Adhesive: Two-Part, Low rise polyurethane foam adhesive designed to attach
polyisocyanurate insulation to various acceptable substrates.

C. Bonding Adhesive:  Neoprene-based, formulated for compatibility with EPDM membrane and
wide variety of substrate materials, including masonry, wood, and insulation facings.
1. Bonding adhesive to be Low-VOC, solvent free.
2. Splice wash to be Low-VOC, solvent free.

2.06 MISCELLANEOUS MATERIALS

A. Pre-Molded Pipe Flashings:  EPDM, molded for quick adaptation to different sized pipes.

B. Multi-pipe Flashing:  QuadFlash/WideFlash as manufactured by OMG Roofing Products.

C. Compression Clamp:  Stainless steel or cadmium plated steel worm drive clamp.

D. Rooftop Pipe Supports:
1. Rooftop Pipe Supports:  “PipeGuard” as manufactured by OMG Roofing Products.

a. Supports small rooftop pipes with engineered, prefabricated pipe supports.
b. Material:  Smooth, flexible, black, EPDM rubber.
c. Protects roof system from damage due to movement.
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d. Pipe Support Height: 1-1/2 inches (Mini) , 3-1/2 inches (Small) , and 6 inches  (Tall
Small).

e. Supports Nominal Pipe Size: 1/2 to 1-1/2 inches (Mini) , 3/4 to 2 inches (Small) , 3/4
to 2 inches  (Tall Small), and 2-1/2" to 5 inches (Large) 

f. Drainage Slots:  Prevent pipes from sitting in standing water.
2. Height Adjustable PipeGuard:

a. Strut Channel (First & Second Strut):  Low profile, 1-5/8-inch (40-mm), galvanized
steel, accepts standard strut clamps.
1) Second Strut is height adjustable with 2 zinc plated threaded rods with nuts.

b. Pipe Support Heights:  Adjustable from 4 inches (after removing second strut channel
or setting it above pipes) to 10 inches.

c. Width at Top:  10 inches (255 mm).

E. Equipment Rails:
1. Rail Construction:  

a. Galvanized Steel; 18 Gauge.
b. Cap flashing:  Glavanized.
c. Nailer:  Overhanging to accommodate insulation of rail.
d. Construction:

1) Unitized Construction.
2) Internal Reinforcement.
3) Continuously welded corner seams.
4) Minimum Height: 14 inches above membrane.

e. Manufacturer:  Roof Products & Systems, Carol Stream, IL.

F. Pitch Pocket Filler Material:
1. Pourable Sealer:  Membrane manufacturer’s 2 component liquid urethane.
2. Mortar:  ASTM C 270, Type S.

G. Water Block Seal:  Butyl rubber sealant for use between two surfaces, not exposed.

H. Sealant at termination bar with no cap flashing:  One-part, low modulus, silicone sealant:  Dow
Corning’s 790, General Electric’s Silpruf, Pecora’s 864, or Tremco’s TremPro 646.

I. Roof Walkway Pads:  EPDM, 0.30 inch (7.6 mm) thick by 30 by 30 inches (760 by 760 mm)
with EPDM tape adhesive strips laminated to the bottom.

PART 3 EXECUTION

3.01 PREPARATION

A. Cleaning:  Before the roofing repair commences, sweep and/or vacuum all surfaces as required
to remove all ballast, dirt, dust, loose aggregate, foreign matter, and debris from repair area, a
minimum 6 inches beyond where the perimeter of the area to be modified or repaired.  
1. Scrub area of membrane with a solution of detergent and water such as Spic ‘n Span or

other detergent containing trisodium phosphate as approved by the roofing system
manufacturer.  Use warm water and a stiff bristle brush to clean the membrane.  Rinse
thoroughly with clean water and allow membrane to dry.  A rubber bladed squeegee and
clean, absorbent, lint-free cloths may be used to facilitate drying.  Dirt must be removed
from area to be patched.

2. Use warm water and a stiff bristle brush to clean the membrane. 
3. Rinse thoroughly with clean water and allow membrane to dry.  A rubber bladed squeegee

and clean, absorbent, lint-free cloths may be used to facilitate drying. 
4. Dirt must be removed from area to be modified or repaired.

B. Ensure roof drain strainers are in place and secured during removal of insulation and other
debris. 
1. Provide cast iron strainers where existing strainers are missing.  Do not allow debris to

enter drains.
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3.02 INSTALLATION OF INFILL INSULATION

A. Install in accordance with manufacturer's written instructions.

B. Keep insulation absolutely dry at all times.  Discard insulation that contains moisture.
1. Install only as much insulation as can be covered with roofing membrane the same day.
2. Discard all units with broken corners or similar defects.
3. At roof drains, terminate the insulation with tapered edge strips so that all flashing and

coverstrip joint laps can be made within the tapered portion.

C. Cut back the membrane at affected area to expose the insulation.  Remove fasteners holding
the insulation, if present.  Cut the insulation and discard properly, taking care not to damage
vapor barrier, if present.

D. Installing Adhesively Secured Insulation:  Set each board in insulation adhesive applied in
accordance with manufacturer’s printed instructions.  Press insulation into the adhesive
immediately and as necessary thereafter to assure proper bonding. Maintain pressure on the
adhesive until the adhesive has completely set (20 to 45 minutes).

E. Installing Insulation Board: Install each layer of insulation with joints staggered.  Butt edges and
ends snugly so there are no gaps between the insulation boards.   Discard boards with broken
corners and boards that are warped.

F. Installing Tapered Insulation System:  Install the tapered insulation to match the existing
tapered insulation system.  Install each layer of insulation with joints staggered.  Butt edges and
ends snugly so that there are no gaps between the insulation boards.

G. Install coverboard insulation over the polyisocyanurate insulation.

3.03 MEMBRANE PREPARATION

A. Preparing Existing Roof Membrane:
1. Repair Splits, Cuts and Seams:  Cut the membrane a short distance from and parallel with

the perimeter, base of the wall, curb or termination point to relieve the tension.  Allow the
membrane to relax for a minimum of 30 minutes.

2. Membrane Shrinkage Repairs:
a. Cut the membrane a short distance from and parallel with the perimeter, base of the

wall, curb or termination point to relieve the tension.  Allow the membrane to relax for
a minimum of 30 minutes.

b. Secure the existing membrane to the deck or base of the wall by mechanically
fastening with metal batten bars or plates and fasteners, or as directed by the
membrane manufacturer.

c. Thoroughly clean the surface of the membrane area to be repaired and backside of
the patch material of the patch material with a clean, absorbent, lint-free cloth and an
acceptable solvent cleaner as prescribed by the membrane manufacturer.  If the
membrane manufacturer can not be identified, other solvents such as Heptane,
unleaded gasoline or Xylene may be used.  Turn the cloth frequently and replace
when dirty to prevent dirt and contaminants from being scrubbed into the membrane. 
Allow the solvent-wash to thoroughly flash-off and dry.

B. Maintain clean surface in a clean condition until EPDM Membrane Repair is complete.  If
cleaned area becomes soiled/contaminated prior to repair of membrane, reclean as necesary
for proper membrane repair.

3.04 EPDM MEMBRANE REPAIR INSTALLATION

A. Cut a piece of like membrane large enough to extend 4 inches beyond any part of the cut and
to provide an expansion fold of 4 to 6 inches.  Round the corners of the patch to prevent
peeling of square corners.
1. Apply primer to both surfaces to be mated and allow to dry.
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2. If the existing membrane surface is excessively degraded, insert the new patch material
under the existing membrane so that adhering of the patch may be accomplished to the
underside of the existing membrane.

B. Adhering Roofing Membrane To The Substrate:
1. Adhere the roofing membrane to the substrate bonding adhesive.  Mating surfaces must

be clean and dry before adhering the membrane.
2. Apply a uniform coating of bonding adhesive to both mating surfaces at the rate

recommended by the manufacturer.  Do not leave “skips” or “holidays”.  Do not allow the
bonding adhesive to puddle.

3. Do not allow bonding adhesive to come in contact with areas to be spliced.
4. Allow the adhesive to dry until it does not stick to the dry finger touch.  Do not attempt to

adhere the membrane if the bonding adhesive is wet to the touch.
5. Adhere the membrane to the substrate so it is free of wrinkles, fishmouths, or voids.
6. Broom the membrane to achieve maximum adhesion.  Do not try to reposition the sheet

once it has been adhered to the substrate.      
7. Apply lap sealant along edges of repair.

C. Phasing of Membrane Installation:
1. Limit the removal of existing materials and repairs to areas that can be completely

repaired within the same day.

3.05 FIELD QUALITY CONTROL

A. As the repairs are completed or at the end of each workday, in the presence Resident Project
Representative of the closely examine joints in the membrane and repairs.  Cut out and repair
areas of the joints that are not fully bonded or that contain “fishmouths” or “wrinkles”.  Repair
the membrane so it is restored to its full waterproof integrity.  Lap patches a minimum of 6
inches beyond cuts. 
1. After the Resident Project Representative has examined the repair, redistribute the ballast

over the exposed area.

END OF SECTION
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SECTION 07 0553
FIRE AND SMOKE ASSEMBLY IDENTIFICATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Identification markings for fire and smoke rated partitions, and fire rated walls.

1.02 REFERENCE STANDARDS

A. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's printed product literature for each type of marking, indicating
font, foreground and background colors, wording, and overall dimensions.

C. Schedule:  Completely define scope of proposed marking, and indicate location of affected
walls and partitions, and number of markings.

D. Samples: Submit one sample  of each type of marking proposed for use , of size similar to that
required for project, illustrating font, wording, and method of application.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.05 FIELD CONDITIONS

A. Do not install adhered markings when ambient temperature is lower than recommended by
label or sign manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Partition Identification Labels:
1. Fire Wall Signs, Inc; _______:  www.firewallsigns.com/#sle.
2. Safety Supply Warehouse, Inc; _______:  www.safetysupplywarehouse.com/#sle.
3. My Safety Sign: www.mysafetysign.com.
4. Smart Sign: www.smartsign.com.
5. Seton: www.seton.com.
6. Or approved equal.

2.02 FIRE AND SMOKE ASSEMBLY IDENTIFICATION

A. Regulatory Requirements:  Comply with "Marking and Identification" requirements of "Fire-
Resistance Ratings and Fire Tests" chapter of ICC (IBC).

B. Adhered Fire and Smoke Assembly Identification Signs: Printed vinyl sign with factory applied
adhesive backing.

C. Include lettering not less than 3 inches in height with a minimum 3/8-inch stroke in a contrasting
color incorporating the suggested wording "1 HR RATED FIRE AND/OR SMOKE BARRIER -
PROTECT ALL OPENINGS AND PENETRATIONS". Substitute the "1 HR" wording with the
appropriate hourly fire-resistive ratings noted on the drawing plans. A sample sign is illustrated
below:
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D. Languages:  Provide sign markings in English.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.02 PREPARATION

A. Prepare substrate per manufacturer's recommendations.

3.03 INSTALLATION

A. Locate markings as required by ICC (IBC).
1. Permanently and effectively mark all fire walls, fire barriers, fire partition, smoke barriers,

smoke partitions and any other wall required to have protected openings or penetrations
with signs.

2. Locate in accessible concealed spaces below floors, above ceilings and in attic spaces.
3. Locate in non-occupied fire rated service rooms such as mechanical, electrical, plumbing,

communications and equipment rooms.
4. Locate markings on both sides of walls.
5. Locate within 15 feet of the end of each wall and at intervals not exceeding 30 feet

measured horizontally along the wall or partition.

B. Install adhered markings in accordance with manufacturer's instructions.

C. Install neatly, with horizontal edges level.

D. Protect from damage until Date of Substantial Completion; repair or replace damaged
markings.

END OF SECTION
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SECTION 07 1400
 FLUID-APPLIED WATERPROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fluid applied membrane waterproofing.
1. Cold-applied rubberized asphalt waterproofing.

B. Below-grade waterproofing accessories.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete substrate.

B. Section 07 2100 - Thermal Insulation:  Insulation used for protective cover.

1.03 ABBREVIATIONS

1.04 REFERENCE STANDARDS

A. ASTM C836/C836M - Standard Specification for High Solids Content, Cold Liquid-Applied
Elastomeric Waterproofing Membrane for Use with Separate Wearing Course; 2018
(Reapproved 2022).

B. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

C. ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and
Thermoplastic Elastomers; 2000 (Reapproved 2020).

D. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

E. ASTM D 4586

F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

G. ICC-ES AC29 - Acceptance Criteria for Cold, Liquid-Applied, Below-Grade, Exterior
Dampproofing and Waterproofing Materials; 2011, with Editorial Revision (2020).

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Provide data for membrane and protection board.

C. Certificate:  Certify that products meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate special procedures.

E. Testing Firm's Qualification Statement.

F. Warranty:
1. Submit manufacturer warranty and ensure that forms have been completed in Owner's

name and registered with manufacturer.
2. Submit installer's certification that installation complies with warranty conditions for the

waterproofing membrane.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacture of fluid-applied
waterproofing membranes with 3  years experience.

B. Installer Qualifications:  Company specializing in installation of fluid-applied waterproofing with
minimum 5 years experience.

C. Testing Firm Qualifications:  Company specializing in performing work of the type specified and
approved by manufacturer.
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1.07 MOCK-UP

A. Construct mock-up consisting of 100 sq ft  of vertical  waterproofed panel; to represent finished
work including internal and external corners, drainage panel, base flashings, control joints,
expansion joints, counterflashings, and protective cover .

B. See Section 01 4000 - Quality Requirements for additional requirements.

C. Locate where directed.

D. Mock-up may remain as part of this Work.

1.08 PROJECT CONDITIONS

A. Proceed with the Work of this Section only after curbs, blocking, nailer strips, piping, conduit,
and other projections through the substrate construction are complete, after all framing of
openings is complete, and when existing and forecasted weather conditions will permit the
Work to be performed in accordance with the manufacturer's recommendations, the established
procedures, and the construction schedule.

1.09 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until cured.

1.10 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Contractor shall correct defective Work within a five year period after Date of Substantial
Completion; remove and replace materials concealing waterproofing at no cost to Owner.

C. Provide five year manufacturer warranty for waterproofing failing to resist penetration of water,
except where such failures are the result of structural failures of building. Hairline cracking of
concrete due to temperature change or shrinkage is not considered a structural failure.

PART 2  PRODUCTS

2.01 MEMBRANE AND FLASHING MATERIALS

A. Cold-Applied Rubberized Asphalt Waterproofing:  Rubberized asphaltic compound, suitable for
installation on concrete and concrete masonry.
1. Cured Thickness:  90 mils, 0.090 inch , minimum.

B. Rubberized Asphalt Membrane:
1. Suitable for installation over concrete substrates.
2. Tensile Strength:  400 psi, measured in accordance with ASTM D 412.
3. Ultimate Elongation:  800  percent, measured in accordance with ASTM D 412.
4. Hardness:  55, measured in accordance with ASTM D 2240, using Type A durometer.
5. Tear Strength:  55  kN/m, measured in accordance with ASTM D 624.
6. Water Absorption: 07 percent increase in weight, maximum.
7. Complying with ICC-ES AC29; evidence of compliance includes current ICC-ES

evaluation report citing ICC-ES AC29.
8. Low Temperature Resistance:  No cracking, loss of adhesion, splitting or pinholes when

tested at minus 15 degrees F in accordance with ASTM C836/C836M.
9. Adhesion:  No separation when tested in accordance with ASTM C836/C836M.
10. Decay Resistance:  No decay when tested in accordance with ASTM E154/E154M.
11. Wet Film Sag Resistance:  No sag or sag within plus/minus 5 mils when tested in

accordance with ASTM C836/C836M.
12. Water Vapor Permeance:  Less than 1 perm, when tested in accordance with ASTM

E96/E96M.
13. Heat Aging Resistance:  No cracking, splitting, or pinholes when tested in accordance with

ASTM C836/C836M.
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2.02 ACCESSORIES

A. Surface Conditioner:  compatible with membrane compound; as recommended by membrane
manufacturer.

B. Sealant for Joints and Cracks in Substrate:  Type compatible with waterproofing material and
as recommended by waterproofing manufacturer.

C. Vapor Barrier Sheet:  Sheet polyethylene, 15 mil thick, unless otherwise noted.

D. Protection Board:  Rigid insulation specified in Section 07 2100.

E. Drainage Panel:  Drainage layer with geotextile filter fabric on earth side.
1. Composition:  Dimpled polystyrene core; polypropylene filter fabric.
2. Thickness:  1/4 inch, minimum.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting Work.

B. Verify substrate surfaces are free of frozen matter, dampness, loose particles, cracks, pits,
projections, penetrations, or foreign matter detrimental to adhesion or application of
waterproofing system.

3.02 PREPARATION

A. Protect adjacent surfaces not designated to receive waterproofing.

B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's
instructions.  Vacuum substrate clean.

C. Do not apply waterproofing to surfaces unacceptable to manufacturer.

D. Prepare building expansion joints at locations as indicated on drawings.

3.03 INSTALLATION

A. Apply waterproofing in accordance with manufacturer's instructions to specified minimum
thickness.

B. Apply primer or surface conditioner at a rate recommended by manufacturer, and protect
conditioner from rain or frost until dry.

3.04 INSTALLATION - PROTECTION BOARD

A. Place protection drainage board directly against drainage panel; butt joints.  Scribe and cut
boards around projections, penetrations, and interruptions.

B. Adhere protection board to substrate with compatible adhesive.

3.05 PROTECTION

A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION
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SECTION 07 2119
FOAMED-IN-PLACE INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Foamed-in-place insulation.
1. In underside of floor decks.

B. Protective intumescent coating.

1.02 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

B. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2019.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

D. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

E. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials; 2021a.

F. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

H. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth; 2019.

I. ICC-Evaluation Service - ICC-ES AC 377 Acceptance Criteria for Spray-Applied Foam Plastic
Insulation.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work of this section.
1. Agenda:

a. Construction site safety relating to potential hazards or fire risks during application;
b. materials approved for use and their compatibility;
c. submittals;
d. protectivet coatings;
e. coordination with substrate preparation;
f. coordination with installation of adjacent and covering materials;
g. ventilation of building;
h. construction and testing of mock-up, and;
i. protection of material.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product description, insulation properties, overcoat properties, and
preparation requirements.

C. Certificates:  Certify that products of this section meet or exceed specified requirements.

D. Manufacturer's Installation Instructions:  Indicate special procedures, and perimeter conditions
requiring special attention.

E. Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.
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F. Installer Qualification:  Submit documentation of current contractor accreditation and current
installer certification.  Keep copies of all contractor accreditation and installer certification on
site during and after installation.  Present on-site documentation upon request.

G. Compatibility: Submit letter from primary material manufacturer stating thatr matererials
proposed for use are permanently chemically compatible and adhesively compatible with
adjacent materials or adjacent materials proposed for use.

H. Tests and Evaluation Reports:
1. Submit research/evaluation report for foam plastic insulation from ICC-ES or equivalent.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified, with
minimum three years documented experience, and approved by manufacturer.

1.06 MOCK-UPS

A. See Section 01 4000 - Quality Requirements for additional requirements.

B. Provide ________ mock-up, ____ feet long by ____ feet wide; include insulation overcoat, wall
construction, window and frame, and door frame in mock-up.

C. Locate where directed.

D. Mock-up may remain as part of the Work.

1.07 PROTECTION

A. Ventilate area to receive insulation by introducing fresh air and exhausting air continuously
during and 24 hours after application to maintain non-toxic, unpolluted, safe working conditions.

B. Provide temporary enclosures to prevent spray and noxious vapors from contaminating air
beyond application area. Post warning signs to advise non-protected personnel to avoid the
spray area.

C. Shut down and seal off existing ventilation equipment.

1.08 FIELD CONDITIONS

A. Do not apply foam when temperature is below that specified by the manufacturer for ambient
air and substrate.

B. Do not apply foam when temperature is within 5 degrees F of dew point.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Foamed-In-Place Insulation:
1. Huntsman Building Solutions; Heatlok HFO High Lift:

www.huntsmanbuildingsolutions.com.
2. BASF Corporation; WALLTITE US Series Closed Cell:  www.spf.basf.com/#sle.
3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Foamed-In-Place Insulation:  Medium-density, rigid or semi-rigid, closed cell polyurethane
foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas.
1. Thermal Resistance:  R-value  of ___ , minimum, per 1 inch  thickness at 75 degrees F 

mean temperature when tested in accordance with ASTM C518.
2. Water Vapor Permeance:  Vapor retarder; 2 perms, maximum, when tested at intended

thickness in accordance with ASTM E96/E96M, desiccant method.
3. Water Absorption:  Less than 2 percent by volume, maximum, when tested in accordance

with ASTM D2842.
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4. Air Permeance:  0.04 cfm per square foot, maximum, when tested at intended thickness in
accordance with ASTM E2178 at 1.57 psf.

5. Closed Cell Content:  At least 90 percent.
6. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/450,

maximum, when tested in accordance with ASTM E84.

2.03 ACCESSORIES

A. Primer:  As required by insulation manufacturer.

B. Protective Coating:  Intumescent coating of type recommended by insulation manufacturer and
as required to comply with applicable codes.
1. Coating Type:  Single component, water based.
2. Protected Insulation Type:  Spray polyurethane foam (SPF).
3. Application:  Apply using brush, roller, or airless sprayer.
4. Fire Test:  Flame spread index (FSI) of 0 (Zero) and smoke developed index (SDI) of 10

(Ten), when tested in accordance with ASTM E84.
5. Flammability:  Comply with local building code acceptance criteria for NFPA 286.
6. Exterior Wall System:  Comply with NFPA 285.
7. Color:  Gray .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify work within construction spaces or crevices is complete prior to insulation application.

B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation or overcoat
adhesion.

3.02 PREPARATION

A. Mask and protect adjacent surfaces from over spray or dusting.

B. Apply primer in accordance with manufacturer's instructions.

3.03 APPLICATION

A. Apply insulation in accordance with manufacturer's instructions.

B. Apply insulation by spray method, to a uniform monolithic density without voids.

C. Apply to a minimum cured thickness of 4 inch .

D. Apply overcoat monolithically, without voids, to fully cover foam insulation, to achieve fire rating
required.

E. Patch damaged areas.

F. Where applied to voids and gaps assure space for expansion to avoid pressure on adjacent
materials that may bind operable parts.

G. Trim excess away for applied trim or remove as required for continuous sealant bead.

3.04 FIELD QUALITY CONTROL

A. Field inspections and tests will be performed by an independent testing agency under
provisions of Section 01 4000 - Quality Requirements.

B. Inspection will include verification of insulation and overcoat thickness and density.

3.05 PROTECTION

A. Do not permit subsequent construction work to disturb applied insulation.

B. Protect adjacent surfaces and equipment from damage by overspray, fallout, and dusting of
insulation materials.

END OF SECTION
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SECTION 07 2200
ROOF DECK AND INSULATION

PART 1 – GENERAL

1.01 SUMMARY

A. Section includes roof insulation over the properly prepared deck substrate.

1.02 REFERENCES

A. National Roofing Contractors Association (NRCA):
1. Roofing and Waterproofing Manual.

1.03 SUBMITTALS

A. Product Data: Provide manufacturer’s specification data sheets for each product

B. Certification
1. Submit roof manufacturer’s certification that insulation fasteners furnished are acceptable

to roof manufacturer.
2. 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
system warranty.

1.04 QUALITY ASSURANCE

A. Fire Classification, ASTM E-108.

B. 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.

C. Manufacturer’s Certificate: Certify that the roof system is adhered properly to meet or exceed
the requirements of FM [1-90].

D. Pre-installation meeting: Refer to Division 07 roofing specifications for pre-installation meeting
requirements.

1.05 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. Store materials off the ground.  Any warped, broken or wet insulation boards shall be removed
from the site.

PART 2 – PRODUCTS

2.01 PRODUCTS, GENERAL

A. Refer to Division 01 Section “Common Product Requirements.”

B. 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.

2.02 INSULATION MATERIALS

A. Thermal Insulation Properties and Approved Insulation Boards.
1. Rigid Polyisocyanurate Roof Insulation; ASTM C1289:
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a. Qualities: Rigid, closed-cell polyisocyanurate foam core bonded to heavy-duty glass
fiber mat facers.

b. Thickness: Minimum one layer 2.6 inches.
c. R-Value: Minimum 30.
d. Compliances: UL, WH or FM listed under Roofing Systems

1) Federal Specification HH-I-1972, Class 1.
e. Acceptable Products:

1) ENRGY-3; Johns Manville
2) Hytherm; Dow
3) EnergyGuard; GAF
4) Approved Equivalent

2. Roof Cover Board
a. Qualities: Nonstructural, noncombustible, homogenous composition panel.
b. Board Size: Four by eight feet (4’x8’) or four by four (4’x4’).
c. Thickness: One-half (1/2) inch.
d. R-Value: 0.5 nominal
e. Compliances: UL. WH or FM listed under Roofing Systems.
f. Acceptable Products:

1) Densdeck Prime (Basis of Design)
2) Securock

2.03 RELATED MATERIALS

A. Fiber Cant and Tapered Edge Strips: Performed rigid insulation units of sizes/shapes indicated,
matching insulation board or of perlite or organic fiberboard, as per the approved manufacturer.
1. Acceptable Manufacturers:

a. The Garland Company, Inc.
b. Celotex
c. Johns Manville
d. GAF
e. Approved Equivalent

B. Low Rise Adhesive: Insul-Lock HR - Dual-component, high rise foam adhesive as
recommended by insulation manufacturer and approved by FM indicated ratings.
1. Tensile Strength (ASTM D412)….…250 psi
2. Density (ASTM D1875)……….…….8.5 lbs./gal.
3. Viscosity (ASTM D2556)…………...22,000 to 60,000 cP.
4. 2 ˋPeel Strength (ASTM D903)……17 lb/in.
5. 3 ˋFlexibility (ASTM D816)………....Pass @ -70°F

PART 3 – EXECUTION

3.01 EXECUTION, GENERAL

A. Comply with requirements of Division 01 Section “Common Execution Requirements.”

B. Positive drainage and slope of new insulation (if required) is the responsibility of the installing
roofing contractor. Roof must maintain positive drainage.

C. Verification of existing system and insulation heights is the responsibility of the installing roofing
contractor. Any required core cuts and proper repairs to maintain waterproofing are the
responsibility of the installing contractor.

3.02 INSPECTOR OF SURFACES

A. Roofing contractor shall be responsible for preparing an adequate substrate to receive
insulation.
1. Verify that work which penetrates roof deck has been completed.
2. Verify that wood nailers are properly and securely installed.
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3. Examine surfaces for defects, rough spots, ridges, depressions, foreign material,
moisture, and unevenness.

4. Do not proceed until defects are corrected.
5. Do not apply insulation until substrate is sufficiently dry.
6. Broom clean substrate immediately prior to application.
7. Use additional insulation to fill depressions and low spots that would otherwise cause

ponding water.
8. Verify that temporary roof has been completed.

3.03 INSTALLATION

A. Attachment with Insulation Adhesive
1. Ensure all surfaces are clean, dry, free of dirt, debris, oils, loose ore embedded gravel,

unadhered coatings, deteriorated membrane and other contaminants that may inhibit
adhesion.

2. Apply insulation adhesive directly to the substrate using a ribbon pattern with one quarter
to one half (1/4-1/2) inch wide beads 12 inches o.c., using either the manual applicator or
an automatic applicator, at a rate of one (1) gallon per one hundred (150) square feet per
cartridge.

3. Immediately place insulation boards into wet adhesive.  Do not slide boards into place.
 Do not allow the adhesive to skin over before installing insulation boards.

4. Briefly step each board into place to ensure contact with the adhesive.  Substrates with
irregular surfaces may prevent the insulation board from making positive contact with the
adhesive.  Relief cuts or temporary weights may be required to ensure proper contact.

5. 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 (1/4) inch away from the vertical
surface.

6. Tape joints of insulation as per manufacturer’s requirements.

3.04 CLEANING

A. Remove debris and cartons from the roof deck.  Leave insulation clean and dry, ready to
receive roofing membrane.

3.05 CONSTRUCTION WASTE MANAGEMENT

A. Remove and properly dispose of waste products generated during installation.  Comply with
requirements of authorities having jurisdiction.

END OF SECTION
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SECTION 07 4100
ARCHITECTURAL WALL PANELS

PART I GENERAL

1.01 SECTION INCLUDES

A. Work described in this section includes pre-formed flat seam wall panel system complete with
anchor clips, fasteners, flashing, and trim.

1.02 REFERENCES

A. American Iron and Steel Institute (AISI):
1. 1996 Ed. Specification for the Design of Cold-Formed Steel Structural Members.

B. American Society for Testing and Materials (ASTM):
1. A240-96 Specification for Heat Resisting Chromium and Chromium-Nickel Stainless Steel

Plate, Sheet, and Strip for Pressure Vessels.
2. A792-96  Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip

Process.
3. A875-99 Specification for Steel Sheet, Zinc-5% Aluminum Alloy-Coated by the Hot Dip

Process.
4. B209-96  Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
5. B370-92 Specification for Copper Sheet and Strip for Building Construction.
6. E331-86 Standard Test Method for Water Penetration of Exterior Windows, Curtain Walls,

and Doors by Uniform Static Air Pressure Difference.

C. Sheet Metal and Air Conditioning Contractors National Association (SMACNA):
1. Architectural Sheet Metal Manual, 5th edition.

1.03 SUBMITTALS

A. Product Data: Include manufacturer's detailed material and system description, concealed
anchor clips, sealant and closure installation instructions, and finish specifications. Indicate
fastener types and spacing; and required fastener pullout values.

B. Samples: Provide full-scale samples of the following materials and system components.
Samples shall be of identical material type, thickness, panel width, and material grade/alloy as
the system specified for this project. Except for item 2, samples may be of any of the
manufacturer’s standard colors.
1. Submit a twelve (12) inch long by actual width sample of panel showing seam profile.
2. Provide a six by six (6 x 6) inches sample of the color selected for this project. The sample

shall be the actual specified coating system on a metal substrate.
3. Provide samples of actual system components, including: each type of anchor clip and

fastener required, roll goods (if specified), and any other framing or accessory items (if
specified).

C. Test report showing passing results from the ASTM E331-86 standard method for water
penetration of exterior windows, curtain walls, and doors by uniform static air pressure
difference.

1.04 QUALITY ASSURANCE

A. Engage an experienced metal roofing contractor (erector) to install wall panel system who has
a minimum of three (3) years experience specializing in the installation of architectural standing
seam metal roof systems and wall panels.

B. Contractor must be certified by manufacturer specified as supplier of wall panel system and
obtain written certification from manufacturer that installer is approved for installation of
specified system.  If requested, the contractor must supply the owner with a copy of this
certification.
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C. Successful contractor is required to maintain a full-time supervisor/foreman who is on the
jobsite at all times during installation of new wall panel system.  Foreman must have a minimum
of three (3) years experience with the installation of systems similar to that specified.

D. Successful contractor must obtain all components of wall panel system from a single
manufacturer including any roll good materials if required.  Any secondary products that are
required which cannot be supplied by the specified manufacturer must be recommended and
approved in writing by primary manufacturer prior to bidding.

E. 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.

1.05 DELIVERY, STORAGE, AND HANDLING.

A. Manufacturer's responsibility:
1. Protect components during fabrication and packing from mechanical abuse, stains,

discoloration, and corrosion.
2. Provide protective interleaving between contact areas of exposed surfaces to prevent

abrasion during shipment, storage, and handling.

B. Installer's responsibility:
1. Store materials off ground providing for drainage; under cover providing for air circulation;

and protected from wind movement, foreign material contamination, mechanical damage,
cement, lime or other corrosive substances.

2. Handle materials to prevent damage to surfaces, edges and ends of panels and sheet
metal items. Damaged material shall be rejected and removed from the site.

3. Protect panels from wind-related damage.
4. Inspect materials upon delivery.  Reject and remove physically damaged or marred

material from project site.

1.06 JOB CONDITIONS

A. Determine that work of other trades will not hamper or conflict with necessary fabrication and
storage requirements for pre-formed wall panel system.
1. Protection:
2. Provide protection around completed wall panel surfaces.
3. Support no wall-mounted equipment or fixtures directly on wall panels.

B. Ascertain that work of other trades which penetrates the wall panels or is to be made watertight
by the wall panels is in place and approved prior to installation of panels.

1.07 WARRANTIES

A. Owner shall receive one (1) warranty from manufacturer of wall panels covering all of the
following criteria.  Multiple warranties are not acceptable.

B. Manufacturer’s 10-year watertight warranty
1. Manufacturer’s standard 20 year finish warranty covering checking, crazing, peeling,

chalking, fading, or adhesion.
2. Installer's 2-year warranty covering wall panel system installation.
3. Warranties shall commence on the date of substantial completion.

PART II PRODUCTS

2.01 ARCHITECTURAL WALL PANEL SYSTEM

A. General.
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1. Whenever a particular make of material, trade name and/or manufacturer's name is
specified herein, it shall be regarded as being indicative of the minimum standard of
quality required.  A bidder who proposes to quote on the basis of an alternate material
and/or system will only be considered if the proposed alternate is submitted on time and is
documented as being equivalent or superior in quality to the specified system in
accordance with article 1.5.  Additionally, all manufacturer and contractor/fabricator
guidelines and criteria must be met as specified in articles 1.4, 1.5, and 1.6.

2. Product names for the metal wall panel system and waterproofing materials used in this
section shall be based on performance characteristics of the R-MER Wall-Pan system
manufactured by the Garland Company, Cleveland, OH, and shall form the basis of the
contract documents.  Any proposed alternate systems must meet or exceed the following
listed characteristics and be submitted for approval ten (10) days prior to bid opening.
 Additionally, all requirements listed in “Warranty Criteria (article 1.7) must be met and
submitted as well as all items listed in the Alternate Manufacturer’s Qualifications (article
1.5).

B. Materials.
1. Panel material:   040 Aluminum
2. Flashing and flat stock material: Fabricate in profiles indicated on drawings of same

material, thickness, and finish as wall panel system, unless indicated otherwise.

C. Finish on surfaces:
1. Exposed surfaces for coated panels:

a. Two coat coil applied, baked-on full-strength (70% resin) fluorocarbon coating system
(polyvinylidene fluoride, PVF2), applied by manufacturer's approved applicator.

b. Coating system shall provide nominal 1.0 mil dry film thickness, consisting of primer
and color coat.

c. Color shall be standard color determined by architect and owner.
2. Unexposed surfaces for coated panels shall be baked-on polyester coating with .20 - .30

dry film thickness (TDF).

D. Characteristics:
1. Fabrication:  Panels shall be factory roll-formed from the specified metal. Field rolled

panels will not be allowed.
2. Configuration:   Interlocking flush/flat seams incorporating concealed anchor clips.

Through-fastened or exposed fastener systems are not acceptable.
3. Panel seam legs shall be one (1) inch nominal concealed depth behind the panel face.

Seam shall allow for expansion and contraction of panels due to thermal changes.
4. Anchor clips:  Clips shall be 22-gauge galvalume steel designed to allow thermal

movement of the panel in each direction along the longitudinal dimension.
5. Panel Width (Seam Spacing):  13" nominal.
6. Panel lengths:  Full length without joints to the extent as is practical.
7. Profile of panel face shall have a single Vee-groove reveal located three (3) inches in from

each panel seam. These will absorb thermal stresses, reduce oil canning, and provide
aesthetic appeal.

E. Accessories:
1. Fasteners:

a. Concealed fasteners: Corrosion resistant steel screws, #10 x 1" long, pancake head,
Phillips drive.  Use self-drilling, self-tapping for metal substrate or A-point for plywood
substrate.

b. Exposed fasteners: Series 410 stainless steel screws or one eighth (1/8) inch
diameter stainless steel waterproof rivets. All exposed fasteners shall be factory
painted to match the color of the wall panels.

2. Provide all miscellaneous accessories for complete installation.
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3. Underlayments: Prior to installation of metal wall panels, underlayment is to be applied to
brick substrate on the parapet wall. Underlayment shall be one ply of self-adhering
membrane. Seams shall be lapped in accordance with manufacturer's recommendations.

2.02 METAL SOFFIT PANELS

A. Basis of Design: R-Mer Soffit as manufactured by Garland Company.
1. Non-vented soffit
2. Width: 12 inches
3. Thickness: 0.032 aluminum with Kynar finish.
4. Color: As selected by Architect from Manufacturer's full range of colors.

2.03 ACCESSORY PRODUCTS

A. Sealant:
1. Acceptable product:

a. Concealed Application: Bostik Chem-Calk butyl sealant or equal.
b. Exposed Application: Tri-Polymer sealant or equal.

2. Colors: As selected by architect from sealant manufacturer's standard selection.

B. Wall Substrate:
1. Exterior grade sheathing.
2. After wall has been prepared, prime surface with SA Primer and install Garland RMer

Seal.

2.04 FABRICATION

A. Shop fabricate metal panels and flashing components to the maximum extent possible, forming
metal work with clear, sharp, straight, and uniform bends and rises.  Hem exposed edges of
flashings.

B. Form flashing components from full single width sheet in minimum ten (10'-0") feet sections.
Provide shop fabricated, mitered corners, joined using closed end pop rivets and joint sealant.

C. Fabricate panels and related sheet metal work in accordance with approved shop drawings and
applicable standards.

PART III EXECUTION

3.01 PREPARATION

A. Inspection: Examine the alignment and placement of the building structure and substrate.
Correct any objectionable warp, waves or buckles in the substrate before proceeding with
installation of the pre-formed metal panels.

B. Pre-installation conference:  Prior to beginning metal wall panel work, a pre-installation
conference shall be held to review work to be accomplished.
1. Contractor, metal wall panel subcontractor, metal wall panel system manufacturer's

representative and all other subcontractors who have equipment penetrating wall panels
or whose work involves access to wall panel area shall be present.

3.02 WALL PANEL INSTALLATION

A. Install panels and flashings in accordance with manufacturer's product data, within specified
erection tolerances.

B. Prepare wall for the installation of panels, including:
1. In accordance with wall panel installation a new modified roof system is being installed.

 New modified flashings must be installed prior to installation of metal wall panel system.
 New flashings are to be installed minimum 8” up the wall so that they are behind wall
panel system.  Then cement and fabric the top edge of flashings.

2. Install underlayment prior to wall panel installation.
3. New coping cap to be installed around the perimeter of parapet walls.
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C. Directly over the completed wall substrate, install metal wall panels. All panels will be fastened
into the structural substrate with concealed anchor at thirty (30) inches on center maximum
spacing along each panel seam.

D. Seal laps and joints in accordance with roofing system manufacturer's product data.

E. Coordinate flashing and sheet metal work to provide weathertight conditions at wall panel
terminations.  Fabricate and install in accordance with the standards of SMACNA Manual.

F. Installed system shall be true to line and plane and free of dents, and physical defects. In light
gauge panels with wide flat surfaces, some oil canning may be present. Oil canning does not
affect the finish or structural integrity of the panel and is therefore not cause for rejection.

G. Form joints in linear sheet metal to allow for one quarter (1/4) inch minimum expansion at
twenty (20'-0") feet on center maximum and eight (8'-0") feet from corners.

H. At joints in linear sheet metal items, set sheet metal items in two (2) one quarter (1/4) inch
beads of butyl sealant.  Extend sealant over all metal surfaces.  Mate components for positive
seal.  Allow no sealant to migrate onto exposed surfaces.

I. Remove damaged work and replace it with new, undamaged components.

J. Touch up exposed fasteners using paint furnished by wall panel manufacturer and matching
exposed panel surface finish.

K. Clean exposed surfaces of panels and accessories after completion of installation.  Leave in
clean condition at date of substantial completion.  Touch up minor abrasions and scratches in
finish.

END OF SECTION



This page intentionally left blank



Highland Falls - Fort Montgomery Central School District 07 5200

Alterations and Additions to FMES
2-Ply Modified Hybrid Membrane

Roofing
Project No. 2022-138 Ph1  Page No. 1 of 9 

SECTION 07 5200
2-PLY MODIFIED HYBRID MEMBRANE ROOFING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Cold Applied, 2-Ply Modified Hybrid System

B. Accessories.

C. Edge Treatment and Roof Penetration Flashings.

1.02 RELATED SECTIONS

A. Section 01 1100 – Summary of Work

B. Section 07 2200 – Roof Deck and Insulation

1.03 REFERENCES

A. ASTM D 6163 Standard Specification for Styrene Butadiene Styrene (SBS) Modified
Bituminous Sheet Materials Using Glass Fiber Reinforcements.

B. National Roofing Contractors Association (NRCA): Roofing and Waterproofing Manual.

C. ASCE 7, Minimum Design Loads for Buildings and Other Structures

D. UL - Fire Resistance Directory.

1.04 DESIGN / PERFORMANCE REQUIREMENTS

A. Perform work in accordance with all federal, state and local codes.

B. Exterior Fire Test Exposure: Roof system shall achieve a UL, FM or WH Class rating for roof
slopes indicated on the Drawings as follows:
1. Factory Mutual Class A Rating.

C. Design Requirements:
1. Uniform Wind Uplift Load Capacity

a. Installed roof system shall withstand negative (uplift) design wind loading pressures
complying with the following criteria.
1) Design Code: ASCE 7, Method 2 for Components and Cladding.
2) Refer to Garland Wind Uplift Calculations provided in bid package for approved

system

D. Roof System membranes containing recycled or bio-based materials shall be third party
certified through UL Environment.

E. Roof system shall have been tested in compliance with the following codes and test
requirements:
1. Cool Roof Rating Council:

a. CRRC Directory
2. International Code Council Evaluation Service (ICC-ES):

a. Membrane Systems
1) ESR-3460
2) Or Approved Equal.

b. Roofing Underlayments
1) Garland Underlayments ESR-3460
2) Surfacing UDL ESR-3460
3) Or Approved Equal.

3. Texas Department of Insurance:
a. Product Evaluation RC-45

4. Underwriters Laboratories:
a. Certification TGFU.R8384
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1.05 QUALITY ASSURANCE

A. Perform Work in accordance with NRCA Roofing and Waterproofing Manual.

B. Manufacturer Qualifications: Company specializing in manufacturing products specified with
documented ISO 9001 certification and minimum of twelve years of documented experience
and must not have been in Chapter 11 bankruptcy during the last five years.

C. Manufacturer Field Supervision: Company must provide a technical representative on site to
assist installing contractor and architect. Representative must be on site 2 days per week, or
during each phase change. Company must provide photographic progress reports on a weekly
basis throughout the project.

D. Installer Qualifications: Company specializing in performing Work of this section with minimum
five years documented experience and a certified Pre-Approved Garland Contractor.

E. Installer's Field Supervision: Maintain a full-time Supervisor/Foreman on job site during all
phases of roofing work while roofing work is in progress.

F. Product Certification: Provide manufacturer's certification that materials are manufactured 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.

1.06 PRE-INSTALLATION MEETINGS

A. Convene minimum two weeks prior to commencing Work of this section.

B. Review installation procedures and coordination required with related Work.

C. Inspect and make notes of job conditions prior to installation:
1. Record minutes of the conference and provide copies to all parties present.
2. Identify all outstanding issues in writing designating the responsible party for follow-up

action and the timetable for completion.
3. Installation of roofing system shall not begin until all outstanding issues are resolved to the

satisfaction of the Architect.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in manufacturer's unopened packaging with labels intact until ready
for installation.

B. Store all roofing materials in a dry place, on pallets or raised platforms, out of direct exposure to
the elements until time of application. Store materials at least 4 inches above ground level and
covered with "breathable" tarpaulins.

C. Stored in accordance with the instructions of the manufacturer prior to their application or
installation. Store roll goods on end on a clean flat surface except store KEE-Stone FB 60 rolls
flat on a clean flat surface. No wet or damaged materials will be used in the application.

D. Store at room temperature wherever possible, until immediately prior to installing the roll.
During winter, store materials in a heated location with a 50 degree F (10 degree C) minimum
temperature, removed only as needed for immediate use. Keep materials away from open
flame or welding sparks.

E. Avoid stockpiling of materials on roofs without first obtaining acceptance from the
Architect/Engineer.

F. Adhesive storage shall be between the range of above 50 degree F (10 degree C) and below
80 degree F (27 degree C).  Area of storage shall be constructed for flammable storage.

1.08 COORDINATION

A. Coordinate with all related trades (masonry, plumbing, GC, mechanical) where required.

B. Coordinate with Architect and Manufacturer to ensure proper installation of roofing system and
to maintain warranty standards per architectural drawings and manufacturer's specifications.
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1.09 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.10 WARRANTY

A. Contractors Guarantee: 3 Years
1. The Contractor guarantees that the total roofing installation, together with all related

composition flashings, plastic flashings, metal flashings, patented preformed polystyrene
panels, and base sheet fasteners, roof insulation, any vapor seal, blocking, adhesives and
seals in connection with the same, will be watertight and free from defects as to materials,
installation and/or workmanship for a period of 3-years from the date of acceptance of the
completed project.

2. During the 2-year guarantee period, the contractor agrees that within 24 hours of receipt
of notice from the Owner, he will inspect and make immediate emergency repairs to
defects or to leaks in the roof system, and within a reasonable time, he will restore the
affected items to the standard of the original specifications.

3. All emergency and permanent work during the life of the Contractors guarantee will be
done without cost to the Owner, except in the event it is determined that such leaks were
caused by abuse, lightning, hurricane, tornado, hail storm or other unusual climatic
phenomena of the elements, or failure of adjacent or related work previously installed by
others.

B. Manufacturer’s Warranty: In addition to the 3-year period specified above, furnish the
membrane manufacturer’s printed 30-Year (continuous) No Dollar Limit, edge-to-edge, non-
prorated, Full System Warranty, covering workmanship, materials, metal edge system and wind
related damage, for the Work of this Section.
1. The warranty shall include, but not be limited to, repair of leakage and the repair and/or

replacement of the roofing system as necessary to correct defects or damage caused by;
materials, workmanship, or wind speeds less than 90 MPH (V3s).

2. The manufacturer approved roof system shall withstand extended peak gust wind speed
coverage up to 90 MPH (V3s).

3. Warranty shall commence with the Owner final acceptance of all the work covered under
the warranty as written above.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design: Garland Company, Inc. (The); 3800 E. 91st St., Cleveland, OH  44105.
Contact: John Lesko (332) 999-4131 jlesko@garlandind.com

B. Or Approved Equal.

2.02 2-PLY MODIFIED SYSTEM – ROLL GOODS

A. Modified Base Sheet Field/Flashings (Cold Process / Ply #1):
1. FlexBase E 80: 80 mil SBS (Styrene-Butadiene-Styrene) rubber modified roofing base

sheet reinforced with a fiberglass and polyester composite scrim, performance
requirements according to ASTM D 5147.
a. Tensile Strength, ASTM D 5147

1) 2 in/min. @ 73.4 +/- 3.6 deg. F MD 550 lbf/in XD 550 lbf/in
2) 50 mm/min. @ 23 +/- 2 deg. C MD 96.2 kN/m XD96.2 kN/m

b. Tear Strength, ASTM D 5147
1) 2 in/min. @ 73.4 +/- 3.6 deg. F MD 1,000 lbf XD  1,000 lbf
2) 50 mm/min. @ 23 +/- 2 deg. C MD 4,448 N XD  4,448 N

c. Elongation at Maximum Tensile, ASTM D 5147
1) 2 in/min. @ 73.4 +/- 3.6 deg. F MD 9% XD  9%
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2) 50 mm/min. @ 23 +/- 2 deg. C MD 9% XD  9%
d. Low Temperature Flexibility, ASTM D 5147, Passes -40 deg. F (-40 deg. C)

B. Hybrid Modified Cap Sheet Field/ Flashings (Cold Process / Ply #2):
1. KEE-Stone FB 60: 60 mil thermoplastic, ketone ethylene ester (KEE) roofing membrane

with polyester scrim. ASTM D6754
a. Breaking Strength, ASTM D 751, Proc. B, strip

1) 375 lbf. (1,668 N)
b. Tear Strength ASTM D 751

1) 120 lbf. min. (534 N)
c. Elongation at Break (%), ASTM D 751, Proc. B, Strip

1) 40% at Break, strip: <90% of original.

C. Vapor Barrier (Cold Process)
1. Vapor Smart: 80 mil SBS (Styrene-Butadiene-Styrene) rubber modified roofing base sheet

reinforced with a fiberglass and polyester composite scrim, performance requirements
according to ASTM D 5147.
a. Tensile Strength, ASTM D 5147

1) 2 in/min. @ 73.4 +/- 3.6 deg. F MD 550 lbf/in XD 550 lbf/in
2) 50 mm/min. @ 23 +/- 2 deg. C MD 96.2 kN/m XD96.2 kN/m

b. Tear Strength, ASTM D 5147
1) 2 in/min. @ 73.4 +/- 3.6 deg. F MD 1,000 lbf XD  1,000 lbf
2) 50 mm/min. @ 23 +/- 2 deg. C MD 4,448 N XD  4,448 N

c. Elongation at Maximum Tensile, ASTM D 5147
1) 2 in/min. @ 73.4 +/- 3.6 deg. F MD 9% XD  9%
2) 50 mm/min. @ 23 +/- 2 deg. C MD 9% XD  9%

d. Low Temperature Flexibility, ASTM D 5147, Passes -40 deg. F (-40 deg. C)

2.03 2-PLY MODIFIED SYSTEM – ADHESIVES AND SEALANTS

A. Interply Adhesive for 2-Ply System
1. Base Ply + Flashings

1) Green-Lock Plus White/Black Adhesive: High-performance, moisture-cured
polymer, white/black adhesive used to construct cold process roofing systems
on single or multiple plies of Garland-approved base sheets and Garland-
approved membranes.

2) Non-Volatile Content ASTM D 4586 100%
3) Density ASTM D 1475 12.8 lbs./gal. (1.47 g/cm3)
4) Viscosity Brookfield Spindle T-E at 5 rpm 60,000 cPs.
5) Flash Point ASTM D 93 400 deg. F min. (232 deg. C)
6) Slope: up to 3:12

2. Cap Ply + Flashings
1) KEE-Lock Foam: Dual component, single bead (spatter spray/ribbon applied)

urethane insulation/membrane adhesive.
2) Tensile Strength (ASTM D 412)  250 psi
3) Density (ASTM D 1875) 8.5 lbs./gal.
4) Viscosity (ASTM D 2556)  22,000 - 60,000 cP
5) Peel Strength (ASTM D 903) 17 lb./in.
6) Flexibility (ASTM D 816) Pass @ -70 deg. F (-56.7 deg. C)

B. Flashing Adhesive and Mastic
1. Green-Lock Plus White Flashing Grade
2. KEE WB Bonding Adhesive

C. Sealants
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1. Garland Green-Lock Structural Sealant: High Performance Polyether, single component
sealant used for all details, termination bar, skylights and penetrations. Capable of
bonding to asphalt, wood, metal, masonry, glass and Styrofoam.

2.04 ACCESSORIES:

A. Roof Insulation: In accordance with Section 07 2200.

2.05 EDGE TREATMENT AND ROOF PENETRATION FLASHINGS

A. Pre-Manufactured Edge Metal: R-Mer Force Flash-less Snap-On Fascia Cover and Splice
Plate.
1. Steel, in thickness of 24 g nominal.

a. Color: Standard color selected by Owner.

B. Pre-Manufactured Edge Metal: R-Mer Force Flash-less Snap-On Fascia Extruded Base Anchor
and Components.
1. Base Anchor: 6005A-T61 extruded aluminum.
2. Compression Seal for top of anchor: TPE thermoplastic elastomer.
3. Sealant for Flange: Green-Lock Sealant XL: Single-component high performance 100%

solids, interior and exterior polyether joint sealant.

C. Coping Caps to be fabricated by roofing contractor in accordance with ANSI-SPRI ES-1 based
on field conditions and measurements

D. R-Mer SS Sheet Stock: High gloss, factory painted steel
1. Material and Thickness:

a. 24 g Steel, Kynar Painted
b. Color: Standard color selected by Owner.

E. Pitch pans, Rain Collar 24 gauge stainless or 20oz (567gram) copper. All joints should be
welded/soldered watertight. See details for design.

F. Drain Flashings shall be lead formed and rolled

G. Plumbing stacks shall be copper formed and rolled.

H. Fabricated Flashings:
1. Fabricated flashings and trim shall conform to the detail requirements of SMACNA

"Architectural Sheet Metal Manual" and/or the CDA Copper Development Association
"Copper in Architecture - Handbook" as applicable.

I. Manufactured Roof Specialties: Shop fabricated copings, fascia, gravel stops, control joints,
expansion joints, joint covers and related flashings and trim
1. Manufactured roof specialties shall conform to the detail requirements of SMACNA

"Architectural Sheet Metal Manual" and/or the NRCA "Roofing and Waterproofing Manual"
as applicable.

PART 3 EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. Inspect and approve the deck condition, slopes and fastener backing if applicable, parapet
walls, expansion joints, roof drains, stack vents, vent outlets, nailers and surfaces and
elements.

C. Verify that work penetrating the roof deck, or which may otherwise affect the roofing, has been
properly completed.

D. If substrate preparation and other conditions are the responsibility of another installer, notify
Architect of unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. General: Clean surfaces thoroughly prior to installation.
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1. Prepare surfaces using the methods recommended by the manufacturer for achieving the
best result for the substrate under the project conditions.

2. Fill substrate surface voids that are greater than 1/4 inch wide with an acceptable fill
material.

3. Roof surface to receive roofing system shall be smooth, clean, free from loose gravel, dirt
and debris, dry and structurally sound.

4. Wherever necessary, all surfaces to receive roofing materials shall be power broom and
vacuumed to remove debris and loose matter prior to starting work.

5. Do not apply roofing during inclement weather. Do not apply roofing membrane to damp,
frozen, dirty, or dusty surfaces.

6. Fasteners and plates for fastening components mechanically to the substrate shall provide
a minimum pull-out capacity of 300 lbs. (136 k) per fastener. Base or ply sheets attached
with cap nails require a minimum pullout capacity of 40 lb. per nail.

7. Prime decks where required, in accordance with requirements and recommendations of
the primer and deck manufacturer.

B. Roof Deck
1. Decks shall be clean, dry and free of flaws and attached securely to the supporting

structure as recommended by the deck manufacturer.
2. Check deck for excessive degradation and any structural flaws prior to attaching roof

system.

C. Insulation:
1. All joints between layers should be staggered when multiple layers of insulation are

installed. Insulation greater than 2.5 inches shall be installed in multiple layers.
2. Insulation shall be kept dry at all times. Install only as much insulation as can be covered

with completed roofing membrane before the end of the day's work or prior to onset of
inclement weather.

3. Edges shall butt tightly and all cuts shall fit neatly against adjoining surfaces to provide a
smooth overall surface. Gaps of greater than 1/4 inch width shall be filled with insulation.

4. Install tapered insulation around roof drains and penetrations to provide adequate slope
for proper drainage.

5. Mechanically attached insulation shall be fastened in accordance with code and insurance
requirements for the applicable geographic zone with the required number and type of
fasteners and plates.

3.03 INSTALLATION - GENERAL

A. Install modified bitumen membranes and flashings in accordance with manufacturer's
instructions and with the recommendations provided by the National Roofing Contractors
Association's Roofing & Waterproofing Manual, the Asphalt Roofing Manufacturers Association,
and applicable codes.

B. General: Avoid installation of modified bitumen membranes at temperatures lower than 40-45
degrees F. When work at such temperatures unavoidable use the following precautions:
1. Take extra care during cold weather installation and when ambient temperatures are

affected by wind or humidity, to ensure adequate bonding is achieved between the
surfaces to be joined. Use extra care at material seam welds and where adhesion of the
applied product to the appropriately prepared substrate as the substrate can be affected
by such temperature constraints as well.

2. Unrolling of cold materials, under low ambient conditions must be avoided to prevent the
likelihood of unnecessary stress cracking. Rolls must be at least 40 degrees F at the time
of application. If the membrane roll becomes stiff or difficult to install, it must be replaced
with roll from a heated storage area.

C. Commence installation of the roofing system at the lowest point of the roof (or roof area),
working up the slope toward the highest point. Lap sheets shingle fashion so as to constantly
shed water
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3.04 INSTALLATION OF MODIFIED BITUMEN ROOF SYSTEM

A. Base Sheet Field – (Cold Process): Cut base ply sheets into 18 foot lengths and allow plies to
relax before installing. Install base sheet in Interply Adhesive: applied at the rate required by
the manufacturer. Shingle base sheets uniformly to achieve one ply throughout over the
prepared substrate. Shingle in proper direction to shed water on each large area of roofing.
1. Lap ply sheet ends 8 inches. Stagger end laps 12 inches minimum.
2. Solidly bond to the substrate and adjacent ply with specified cold adhesive at the rate of

2-1/2 gallons per 100 square feet.
3. Roll must push a puddle of adhesive in front of it with adhesive slightly visible at all side

laps. Use care to eliminate air entrapment under the membrane.
4. Install subsequent rolls of modified across the roof as above with a minimum of 4 inch side

laps and 8 inch staggered end laps. Lay modified membrane in the same direction as the
underlayers but the laps shall not coincide with the laps of the base layers.

5. Extend plies 2 inches beyond top edges of cants at wall and projection bases.
6. Install base flashing ply to all perimeter and projection details.
7. Allow the one ply of base sheet to cure at least 30 minutes before installing the modified

membrane. However, the modified membrane must be installed the same day as the base
plies.

B. Base Sheet Flashings – (Cold Process): Cut base ply sheets into 18 foot lengths and allow
plies to relax before installing. Install base sheet in Interply Adhesive: applied at the rate
required by the manufacturer. Shingle base sheets uniformly to achieve one ply throughout
over the prepared substrate. Shingle in proper direction to shed water on each large area of
roofing.
1. Lap ply sheet ends 8 inches. Stagger end laps 12 inches minimum.
2. Solidly bond to the substrate and adjacent ply with specified cold adhesive at the rate of 2

to 2-1/2 gallons per 100 square feet.
3. Roll must push a puddle of adhesive in front of it with adhesive slightly visible at all side

laps. Use care to eliminate air entrapment under the membrane.
4. Install subsequent rolls of modified across the roof as above with a minimum of 4 inch side

laps and 8 inch staggered end laps. Lay modified membrane in the same direction as the
underlayers but the laps shall not coincide with the laps of the base layers.

5. Extend plies up and over the concrete wall and nail off on outer edge.
6. Install base flashing ply to all perimeter and projection details.
7. Allow the one ply of base sheet to cure at least 30 minutes before installing the modified

membrane. However, the modified membrane must be installed the same day as the base
plies.

C. Cap Sheet Field/Flashings – (Cold Process): Allow plies to relax before installing. Install in
interplay adhesive applied at the rate required by the manufacturer. Shingle sheets uniformly
over the prepared substrate to achieve the number of plies specified. Shingle in proper
direction to shed water on each large area of roofing.
1. All field seams exceeding 10 feet in length shall be welded with an approved automatic

welder.
2. All field seams must be clean and dry prior to initiating any field welding. Remove foreign

materials from the seams (dirt, oils, etc.) with acetone or authorized alternative. Use
CLEAN WHITE COTTON cloths and allow approximately five minutes for solvents to
dissipate before initiating the automatic welder.  Do not use denim or synthetic rags for
cleaning.

3. Contaminated areas within a membrane seam will inhibit proper welding and will require a
membrane patch or strip.

4. All welding shall be performed only by qualified personnel to ensure the quality and
continuity of the weld. The lap or seam area of the membrane may be intermittently tack
welded to hold the membrane in place.
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5. The back interior edge of the membrane shall be welded first, with a thin, continuous weld
to concentrate heat along the exterior edge of the lap during the final welding pass.

6. Follow local code requirements for electric supply, grounding and surge protection. The
use of a dedicated, portable generator is highly recommended to ensure a consistent
electrical supply, without fluctuations that can interfere with weld consistency.

D. Properly welded seams shall utilize a 1.5 inch wide nozzle, to create a homogeneous weld, a
minimum of 1.5 inches in width.

E. Fibrous Cant Strips: Provide non-combustible perlite or glass fiber cant strips at all wall/curb
detail treatments where angle changes are greater than 45 degrees. Cant may be set in
approved cold adhesives, hot asphalt or mechanically attached with approved plates and
fasteners.

F. Metal Work: Provide metal flashings, counter flashings, parapet coping caps and thru-wall
flashings in accordance with the SMACNA "Architectural Sheet Metal Manual" or the NRCA
Roofing Waterproofing manual.

G. Termination Bar: Provide a metal termination bar or approved top edge securement at the
terminus of all flashing sheets at walls and curbs. Fasten the bar a minimum of 8 inches (203
mm) o/c to achieve constant compression. Provide Green-Lock Structural Sealant at top edge.

3.05 INSTALLATION EDGE TREATMENT AND ROOF PENETRATION FLASHING

A. Pre-Manufactured Flash-less Snap-On Metal Edge System:
1. Position base ply of the Built-Up and/or Modified Roofing membrane over the roof edge

covering nailers completely, fastening eight (8) inches on center.  Install membrane and
thermoplastic cap ply with proper material and procedure according to manufacturer's
recommendations.  Thermoplastic cap ply shall stop at the edge of the roof and shall not
turn over the edge of the nailer.

2. Prior to installing the base anchor, assure a level plane is present.  If not, shim the roof
edge surface as required.

3. Extruded base anchor: Apply two 1/4" beads of Green-Lock Sealant XL or equal on the
bottom surface of the top flange of the extruded anchor.

4. Set the extruded anchor on the edge and face fasten through pre-punched slots every 18
inches o.c. for 5.75 inch face fascia, and 18 inches o.c. staggered for any fascia size
greater than 5.75 inches.  Begin fastening 6 inches from ends.

5. Install Green-Lock Sealant XL or equal at the ends of the base frame to prevent water
from running between base anchor joints.

6. Install compression seals every 40 inches on center in the slots located at the top of the
extruded anchor.

7. Install fascia cover setting the top flange over the top flange and compression seals of the
base anchor.  Assure compression seals are in place during this process.  Beginning on
one end and working towards the opposite end, press downward firmly (do not rotate) until
"snap" occurs and cover is engaged along entire length of miter.

8. Install splice plate at each end of the base anchor and fascia cover prior to the installation
of the next adjacent ten foot piece.

B. Fabricated Flashings:
1. Fabricated flashings and trim shall conform to the detail requirements of SMACNA

"Architectural Sheet Metal Manual" and/or the Copper Development Association "Copper
in Architecture - Handbook" as applicable.

C. Roof Drain:
1. Plug drain to prevent debris from entering plumbing.
2. Taper insulation to drain minimum of 24 inches (609 mm) from center of drain.
3. Run roof system plies over drain. Cut out plies inside drain bowl.
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4. Set lead/copper flashing (30 inch square minimum) in 1/4 inch bed of mastic. Run
lead/copper into drain a minimum of 2 inches (50 mm). Prime lead/copper at a rate of 100
square feet per gallon and allow to dry.

5. Install base flashing ply (40 inch square minimum) in bitumen.
6. Install modified membrane (48 inch square minimum) in bitumen.
7. Install clamping ring and assure that all plies are under the clamping ring.
8. Remove drain plug and install strainer.

3.06 CLEANING

A. Clean-up and remove daily from the site all wrappings, empty containers, paper, loose particles
and other debris resulting from these operations.

B. Remove asphalt markings from finished surfaces.

C. Repair or replace defaced or disfigured finishes caused by Work of this section.

3.07 PROTECTION

A. Provide traffic ways, erect barriers, fences, guards, rails, enclosures, chutes and the like to
protect personnel, roofs and structures, vehicles and utilities.

B. Protect exposed surfaces of finished walls with tarps to prevent damage.

C. Plywood for traffic ways required for material movement over existing roofs shall be not less
than 5/8 inch (16 mm) thick.

D. In addition to the plywood listed above, an underlayment of minimum 1/2 inch (13 mm) recover
board is required on new roofing.

E. Special permission shall be obtained from the Manufacturer before any traffic shall be permitted
over new roofing.

3.08 FIELD QUALITY CONTROL

A. Inspection: Provide manufacturer's field observations at start-up and at intervals of
approximately 2 days per week. Provide a final inspection upon completion of the Work.
1. Warranty shall be issued upon manufacturer's acceptance of the installation.
2. Field observations shall be performed by a Sales Representative employed full-time by

the manufacturer and whose primary job description is to assist, inspect and approve
membrane installations for the manufacturer.

3. Provide observation reports from the Sales Representative indicating procedures followed,
weather conditions and any discrepancies found during inspection.

4. Provide a final report from the Sales Representative, certifying that the roofing system has
been satisfactorily installed according to the project specifications, approved details and
good general roofing practice.

END OF SECTION
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SECTION 07 7200
ROOF ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Curbs.

B. Equipment rails.

C. Roof penetrations mounting curbs.

D. Roof hatches .

1.02 REFERENCE STANDARDS

A. 29 CFR 1910.23 - Ladders; Current Edition.

B. 29 CFR 1910.29 - Fall Protection Systems and Falling Object Protection - Criteria and
Practices; Current Edition.

C. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

D. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used.
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

C. Shop Drawings:  Submit detailed layout developed for this project and provide dimensioned
location and number for each type of roof accessory.

D. Warranty Documentation:
1. Submit manufacturer warranty.
2. Ensure that forms have been completed in Owner's name and registered with

manufacturer.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store products under cover and elevated above grade.

1.05 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 ROOF CURBS

A. Roof Curbs Mounting Assemblies:  Factory fabricated hollow sheet metal construction,
internally reinforced, and capable of supporting superimposed live and dead loads and
designated equipment load with fully mitered and sealed corner joints welded or mechanically
fastened, and integral counterflashing with top and edges formed to shed water.
1. Roof Curb Mounting Substrate:  Curb substrate consists of corrugated metal roof deck

with insulation .
2. Sheet Metal Material:

a. Aluminum:  0.080 inch minimum thickness, with 3003 alloy, and H14 temper.
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3. Roofing Cants:  Provide integral sheet metal roofing cants dimensioned to begin slope at
top of roofing system at 1:1 slope; minimum cant height 4 inches.

4. Provide layouts and configurations indicated on drawings.

B. Curbs Adjacent to Roof Openings:  Provide curb on each side of opening, with top of curb
horizontal for equipment mounting.
1. Provide preservative treated wood nailers along top of curb.
2. Insulate inside curbs with 1-1/2 inch thick fiberglass insulation.
3. Height Above Finished Roof Surface:  8 inches, minimum.

C. Equipment Rail Curbs:  Straight curbs on each side of equipment, with top of curbs horizontal
and level with each other for equipment mounting.

D. Pipe, Duct, or Conduit Mounting Curbs:  Vertical posts, minimum 8 inches square unless
otherwise indicated.

2.02 ROOF HATCHES AND VENTS , MANUAL AND AUTOMATIC OPERATION 

A. Roof Hatch Manufacturers:
1. Acudor Products Inc ; Aluminum Roof Hatch :  www.acudor.com/#sle.
2. Babcock-Davis; ThermalMAX:  www.babcockdavis.com/#sle.
3. Bilco Company ; Type S :  www.bilco.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Roof Hatches:  Factory-assembled aluminum frame and cover, complete with operating and
release hardware.
1. Style:  Provide flat metal covers unless otherwise indicated.
2. Mounting Substrate:  Provide frames and curbs suitable for mounting on corrugated metal

roof deck with insulation .
3. For Ladder Access:  Single leaf; 30 by 36 inches.

C. Frames and Curbs:  One-piece curb and frame with integral cap flashing to receive roof
flashings; extended bottom flange to suit mounting.
1. Material:  Mill finished aluminum, 11 gauge, 0.0907 inch thick.
2. Insulation:  Manufacturer's standard; 1 inch rigid glass fiber, located on outside face of

curb.
3. Curb Height:  12 inches from surface of roof deck, minimum.

D. Metal Covers:  Flush, insulated, hollow metal construction.
1. Capable of supporting 40 psf live load.
2. Material:  Mill finished aluminum; outer cover 11 gauge, 0.0907 inch thick, liner 0.04 inch

thick.
3. Insulation:  Manufacturer's standard 1 inch rigid glass fiber.
4. Gasket:  Manufacturer's standard , continuous around cover perimeter.

E. Safety Railing System:  Roof hatch manufacturer's standard accessory safety rail system
mounted directly to curb.
1. Railing:  Comply with 29 CFR 1910.23 for ladder safety, with a safety factor of two.
2. Self-Closing Gate:  Comply with 29 CFR 1910.29 for safe egress and fall protection

through hatch opening.
3. Posts and Rails:  Aluminum tubing .
4. Gate:  Same material as railing; automatic closing with latch.
5. Finish:  Manufacturer's standard, factory applied finish.
6. Gate Hinges and Post Guides:  ASTM B221 (ASTM B221M), 6063 alloy, T5 temper

aluminum.
7. Mounting Brackets:  Hot dipped galvanized steel, 1/4 inch thick, minimum.
8. Fasteners:  Stainless steel, Type 316.

F. Hardware:  Type 316 stainless steel , unless otherwise indicated or required by manufacturer.
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1. Lifting Mechanisms:  Compression or torsion spring operator with shock absorbers that
automatically opens upon release of latch; capable of lifting covers despite 10 psf load.

2. Hinges:  Heavy duty pintle type.
3. Hold open arm with vinyl-coated handle for manual release.
4. Latch:  Upon closing, engage latch automatically and reset manual release.
5. Manual Release:  Pull handle on interior.
6. Locking:  Padlock hasp on interior.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Coordinate any roof mounted items as furnished by the Mechanical Contractor and installed by
the General Contractor.

B. Clean surfaces thoroughly prior to installation.

C. Prepare surfaces using methods recommended by manufacturer for achieving acceptable
results for applicable substrate under project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

3.04 CLEANING

A. Clean installed work to like-new condition.

3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 07 8400
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of joints and penetrations in fire-resistance-rated and smoke-resistant assemblies,
whether indicated on drawings or not, and other openings indicated.

C. Firestopping membrane penetrations in fire rated and smoke rated assemblies, whether
indicated on drawings or not.

1.02 SUMMARY

A. Each Prime Contractor shall provide tested and listed firestop systems consisting of a material
or combination of materials installed to retain the integrity of fire-resistance rated construction
by maintaining an effective barrier against the spread of flame, smoke, and/or hot gases
through penetrations, blank openings, construction joints, or at the gap that is created at the
building perimeter of the horizontal fire-resistance rated assembly and exterior wall and in or
adjacent to either fire-resistance or non-rated-resistance rated barriers in accordance with the
requirements of the Building Code for this project.

B. Firestop systems shall be used in locations including, but not limited to, the following:
1. Penetrations through fire-resistance-rated floor and roof assemblies requiring protected

openings including both empty openings and openings that contain penetrations.
2. Penetrations through fire-resistance-rated wall assemblies including both empty openings

and openings that contain penetrations.
3. Membrane penetrations in fire-resistance-rated wall and roof-ceiling assemblies where

items penetrate one side of the barrier.
4. Joints in fire-resistance-rated assemblies that allow independent movement.
5. Perimeter of the horizontal fire-resistance rated assembly and exterior wall between a

rated floor/roof and the exterior wall assembly that is not fire-resistance rated.
6. Joints, through penetrations and membrane penetrations in smoke barriers, smoke

partitions and those assemblies required to limit, restrict or retard the passage of smoke.

1.03 RELATED REQUIREMENTS

A. Refer to "Code Compliance Drawings" for location or fire rated assemblies. At a minimum all
corridor walls and all floors between stories shall have a 1 hour fire rating.

B. Statement of Special Inspections (included in the front end documents when applicable).

C. Sample Firestop Schedule (at the end of this section).

D. Section 01 4533 - Code Required Special Inspections.

E. Section 01 7000 - Execution and Closeout Requirements:  Cutting and patching.

F. Section 07 0553 - Fire and Smoke Assembly Identification.

G. Section 09 2116 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

H. Division 03 0000 - Concrete; concrete work.

I. Division 04 0000 - Masonry.

J. Division 22 0000 - Plumbing.

K. Division 23 0000 - Heating, Ventilation and Air Conditioning.

L. Division 26 0000 - Electrical.

M. Division 27 0000 - Communications.

N. Division 28 0000 - Electronic Safety and Security.
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1.04 DEFINITIONS

A. Barrier: Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating.

B. Fire-Resistant Firestop Joint System: An assemblage of specific materials or products that are
designed, tested and fire-resistance rated in accordance with either ASTM E1966 or UL 2079 
to resist for a prescribed period of time the passage of fire through joints made in or between
fire-resistance rated assemblies.

C. Joint: Any gap, joint, or opening, whether static or dynamic, between two fire-rated barriers
including to where the top of the wall meets the floor; bottom of wall meets the floor; wall edge
to wall edge applications; floor edge to floor edge applications; floor edge to wall; or where one
fire-rated barrier meets a non fire-rated assembly such as at fire-rated floor edge to non-fire-
rated exterior wall and top of fire-rated wall to non-fire-rated roof assembly.

D. Membrane Penetration: Any penetration in a fire-rated wall or floor/roof-ceiling assembly that
breaches only one side of the barrier.

E. Membrane Penetration Firestop System: An assemblage consisting of a fire-resistance rated
floor-ceiling, roof-ceiling or wall assembly, one or more penetrating items installed into or
passing through the breach in one side of the assembly and the materials or devices, or both,
installed to resist the spread of fire into the assembly for a prescribed period of time.

F. Through Penetration: Any penetration of a fire-rated wall or floor assembly that completely
breaches the barrier.

G. Through Penetration Firestop System: An assemblage of specific materials or products that are
designed, tested and fire-resistance rated in accordance with either ASTM E814 or UL 1479 to
resist for the prescribed period of time the passage of fire through penetrations made in fire-
resistance rated assemblies.

1.05 REFERENCE STANDARDS

A. ICC (IBC) - International Building Code; Most Recent Edition adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. International Firestop Council (IFC) - Recommended IFC Guidelines for Evaluating Firestop
System Engineering Judgements; Current Edition.

C. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2022.

D. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.

E. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems; 2015 (Reapproved
2019).

F. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems; 2020a.

G. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2020a.

H. ASTM E2307 - Standard Test Method for Determining Fire Resistance of Perimeter Fire
Barriers Using Intermediate-Scale, Multi-story Test Apparatus; 2023a.

I. ASTM E2837 - Standard Test Method for Determining the Fire Resistance of Continuity Head-
of-Wall Joint Systems Installed Between Rated Wall Assemblies and Nonrated Horizontal
Assemblies; 2023.

J. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

K. ITS (DIR) - Directory of Listed Products; Current Edition.

L. FM 4991 - Approval Standard of Firestop Contractors; 2013.

M. FM (AG) - FM Approval Guide; Current Edition.

N. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).
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O. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All
Revisions.

P. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems; Current Edition,
Including All Revisions.

Q. UL (DIR) - Online Certifications Directory; Current Edition.

R. UL (FRD) - Fire Resistance Directory; Current Edition.

1.06 PERFORMANCE REQUIREMENTS

A. Penetrations: Provide and install firestopping products that once installed to the tested and
listed system or engineering judgement (EJ) / equivalent fire-resistance rated assembly
(EFRRA) to become firestop systems or EJ/EFRRA's that are produced to resist the spread of
fire, and/or the passage of smoke through breaches, gaps, openings, in fire-resistance-rated
and smoke resistant assemblies according to requirements indicated, including but not limited
to the following:
1. Firestop all breaches made in fire-resistance-rated assemblies for penetrating items

passing through fire-resistance-rated wall and floor assemblies and other locations
indicated on the Contract Drawings.

2. Provide and install complete penetration firestopping systems that have been tested and
approved by a nationally recognized third-party testing agency to the listing and the
manufacturer's installation instructions.

3. F-Rated Through-Penetration Firestop Systems: Provide through-penetration firestop
systems with F (fire resistance) ratings indicated, as determined through testing in
accordance with ASTM E 814 or UL1479, but not less than one hour or the fire-resistance
rating of the construction being penetrated by the penetrating item.

4. T-Rating  Through-Penetration Firestop Systems: Provide firestop systems with T
(temperature) ratings, in addition to F ratings, as determined per ASTM E 814 or UL 1479,
in horizontal fire-resistance-rated assemblies and where required by the Building Code.

5. L-Rated Through-Penetration Firestop Systems: Provide firestop systems with L (air
leakage) ratings,  in addition to F and T ratings, as determined in accordance with UL
1479, in smoke barriers and smoke partitions where required by the Building Code.

6. W-Rated Through-Penetration Firestop Systems: Provide firestop systems with W (water
resistance) ratings, in addition to F, T and L ratings, as determined in accordance with UL
1479, for wet areas of the building including but not limited to janitor closets, bathrooms,
kitchen areas and for wet piping penetrations for plumbing, mechanical and wet-pipe
sprinkler systems.

7. For penetrations involving non-metallic, CPVC, PVC, or plastic piping, tubing, or conduit,
provide firestop systems that are chemically compatible in accordance with manufacturer
requirements.

8. For penetrations involving insulated piping, provide firestop systems not requiring removal
of insulation.

9. For penetrations involving fire or fire/smoke dampers, only firestop products approved by
the damper manufacturer shall be installed in accordance with the damper installation
instructions.

10. Penetrations near head-of-wall joints are restricted within 6 inches of the head-of-wall joint
where dynamic joints require proper movement.

B. Perimeter Interior Fire Barrier Systems: Provide perimeter interior fire barrier systems with fire-
resistance ratings indicated, as determined per ASTM E 2307, but not less than fire-resistance
rating of the floor construction.
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C. Fire-Resistance Joints: Provide fire-resistive joint systems with fire-resistance ratings indicated,
as determined by tests performed to ASTM E 1966 and ASTM E 1399, E 2837, or UL 2079, but
not less than the fire-resistance rating of the assembly in which the breach, void or joint occurs.
For where fire-resistance rated walls do not meet and create a breach between a non-fire-
resistant horizontal assembly, provide fire-resistive joint systems with fire-resistance ratings as
determined by ASTM E 2837.
1. For firestopping assemblies exposed to view, traffic, moisture, and physical damage,

provide products that after curing do not deteriorate when exposed to these conditions
both during and after construction.

2. For floor penetrations exposed to possible loading and traffic, provide firestop systems
capable of supporting floor loads involved either by installing floor plates, covers, or by
other means, as specified by the Architect.

3. L-Rating Systems: Provide firestop systems with L-ratings at smoke barrier joints and at
the intersection of horizontal smoke barriers and exterior curtain wall construction not
exceeding 5 cfm/lf.  Provide firestop system at smoke barrier joints.

D. Where there is no specific third-party tested and listed, classified firestop system available for a
particular firestop configuration, the Contractor with the Firestop Manufacturer's Representative
shall obtain from the firestop manufacturer, an (EJ) or (EFRRA) for submittal. All EJ's shall
follow the current International Firestop Council (IFC) Guidelines for Evaluating Firestop
Systems in Engineering Judgements and shall state that the manufacturer believes the EJ
would pass the fire tests referenced for the application, if tested.

1.07 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Schedule of Firestopping:  List each type of penetration and joint system, fire rating of the
penetrated assembly, and firestopping test or design number. The BCA Sample Firestop
Schedule is for information only and will not be acted on for approval. See BCA Sample
Firestop Schedule at the end of this section.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.
Provide illustration drawings on each type of tested and listed firestop system being used on
the Project.

D. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

H. Firestopping Manufacturer's Representative contact information as listed in Quality Assurance.

I. Engineering Judgements if applicable.

J. Manufacturer's self-adhering vinyl firestop label samples. Include the following information:
1. "WARNING - Do Not Disturb, Through Penetration Firestop System. Notify Building

Management of Any Damage." or  "WARNING - Do Not Disturb, Joint Firestop System.
Notify Building Management of Any Damage."

2. F, T, L and W ratings as applicable.
3. Firestop system manufacturer's name.
4. Firestop system UL designation.
5. Product.
6. Contractor's name.
7. Installer's name and phone number.
8. Date of installation.

K. Manufacturer's qualifications as listed in Quality Assurance.

L. Installer's qualifications as listed in Quality Assurance.
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1.08 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.
1. Listing in the current-year classification or certification books of UL (FRD), FM (AG), or

ITS (DIR) will be considered as constituting an acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-

es.org will be considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above

substantiation exists.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Trained by manufacturer.
2. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of

the following requirements:
a. Verification of minimum three years documented experience installing work of this

type.
b. Verification of at least five satisfactorily completed projects of comparable size and

type.
c. Licensed by local authorities having jurisdiction (AHJ).

D. Pre-Installation Conference: This conference should be a joint meeting attended by the Owner's
Representative and Prime Contractors, respective firestopping sub-contractors, firestopping
company field advisors and testing agencies to review project requirements. The agenda
should include the following topics:
1. Review Scope of Work.
2. Review shop drawings and completed firestop schedule.
3. Discuss identification labeling and locations.
4. Discuss wall markings and locations.
5. Review schedule, coordination and sequencing with all Trades.
6. Review coordination with special inspection requirements.
7. Review any engineering judgements or other special requirements.
8. Review mock-up requirements.
9. Review Firestop Application Log.

E. Manufacturer's Company Field Advisor: Secure the services of a Company Field Advisor for the
following:
1. Render advice to the Contractor regarding suitability of firestopping systems for the

various project conditions.
2. Assist Contractor with completing the Schedule of Firestopping. See  Sample Firestop

Schedule at the end of this Section.
3. Attend Pre-installation Conference.
4. Assist installers with manufacturer's installation requirements.
5. Advise the Contractor on ASTM special inspection requirements for both visual and

destructive testing methods.
6. Assist in providing Engineering Judgements from manufacturer's technical specialists

when necessary.

F. Special Inspections are required for buildings designated as Risk Category III as determined by
the building code. Visual inspections per ASTM E2174 and ASTM E2393  are required.
Destructive testing inspections will be conducted when visual inspections are not properly
coordinated by each Prime Contractor with the {GT#10003583} and the third party testing
agency. Provide 48 hours notice for special inspections.

G. Single Source Limitations: Each Prime Contractor shall obtain firestop systems for their Scope
of Work from a single manufacturer to the greatest extent possible.
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1. Tested and listed, classified firestop systems are to be used. If another manufacturer has
a tested and listed system, then that system shall be used prior to an EJ or EFRRA.

2. Material from different manufacturer than allowed by the tested and listed system shall not
be intermixed in the same firestop system, void, breach, gap, intersection, or opening.

H. Inspection of penetrations through fire-rated floor and wall assemblies shall be in accordance
with ASTM E 2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems and
ASTM E 2393 - Standard Practice for On-Site Inspection of Installed Fire-Resistive Joint
Systems and Perimeter Fire Barriers.

1.09 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation; maintain minimum temperature before, during, and for three days
after installation of materials.

B. Provide ventilation in areas where solvent-cured materials are being installed.

1.10 COORDINATION

A. Coordinate construction of openings and penetrating items to ensure that penetration
firestopping systems can be installed in accordance with specified firestopping system design.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accomodate
penetration firestopping systems.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Firestopping Manufacturers:
1. 3M Fire Protection Products :  www.3m.com/firestop/#sle.
2. A/D Fire Protection Systems Inc :  www.adfire.com/#sle.
3. Everkem Diversified Products, Inc :  www.everkemproducts.com/#sle.
4. Hilti, Inc :  www.us.hilti.com/#sle.
5. HoldRite, a Brand of Reliance Worldwide Corporation :  www.holdrite.com/#sle.
6. Nelson FireStop Products :  www.nelsonfirestop.com/#sle.
7. Passive Fire Protection Partners :  www.firestop.com/#sle.
8. Specified Technologies Inc :  www.stifirestop.com/#sle.
9. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.
10. RectorSeal: www.rectorseal.com.
11. Or approved equal.
12. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.

B. Prohibited Materials: Do not use firestopping materials containing asbestos or lead and shall
not incorportae nor require use of hazardous solvents.

C. Volatile Organic Compound (VOC) Content:  Provide products having VOC content lower than
that required by SCAQMD 1168.

D. Mold and Mildew Resistance: Provide firestopping materials with mold and mildew resistance
rating of zero(0) in accordance with ASTM G21 .

E. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of
materials as required for tested firestopping assembly.

F. Fire Ratings:  Refer to drawings for required systems and ratings.

G. Firestopping sealants must be flexible, allowing for normal movement.

H. Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back
from contact surfaces such that a void is created.
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I. Firestopping material shall be moisture resistant and may not dissolve in water after curing.

2.03 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. Perimeter Fire Containment Firestopping:  Use system that has been tested according to ASTM
E2307 to have fire resistance F Rating equal to required fire rating of floor assembly.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.
2. Temperature Rise:  Provide systems that have been tested to show T Rating as indicated

or where required by Building Code.
3. Air Leakage:  Provide systems that have been tested to show L Rating as indicated or

required by Building Code.
4. Where floor assembly is not required to have a fire rating, provide systems that have been

tested to show L Rating as indicated or required by Building Code.

B. Head-of-Wall (HW) Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies
and Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM
E2837 to have fire resistance F Rating equal to required fire rating of wall assembly.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.

C. Floor-to-Floor (FF), Floor-to-Wall (FW), Head-of-Wall (HW), and Wall-to-Wall (WW) Joints,
Except Perimeter, Where Both Are Fire-Rated:  Use system that has been tested according to
ASTM E1966 or UL 2079 to have fire resistance F Rating equal to required fire rating of the
assembly in which the joint occurs.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.
2. Air Leakage:  Provide systems that have been tested to show L Rating as indicated or

required by Building Code.
3. Watertightness:  Provide systems that have been tested to show W Rating as indicated.
4. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will

be considered evidence of successful testing.

D. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814
to have fire resistance F Rating equal to required fire rating of penetrated assembly.
1. Temperature Rise:  Provide systems that have been tested to show T Rating as indicated

or required by Building Code.
2. Air Leakage:  Provide systems that have been tested to show L Rating as indicated or

required by Building Code.
3. Watertightness:  Provide systems that have been tested to show W Rating as indicated.
4. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will

be considered evidence of successful testing.

E. Membrane Penetrations: Use system that has been tested according to ASTM E814 to have
fire resistance F Rating equal to required fire rating of penetrating assembly.

2.04 FIRESTOPPING FOR PERIMETER CONTAINMENT

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Verify that all pipes, conduits, cables, clips, and/or other items which penetrate fire-rated
construction have been permanently installed prior to installation of firestops.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.
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B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to prevent liquid material from leakage.

D. Remove laitance and form-release agents from concrete

E. Prime substrates where recommended by firestopping manufacturer using manufacturer's
recommended products and methods. Confine primers to areas of bond; do not allow spillage
and migration onto exposed surfaces.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by Owner's Independent Testing Agency.

C. The General Contractor shall coordinate with other Prime Contractors firestopping work prior to
installation of ceilings.

D. Identification: Each Prime Contractor is to install firestop system labeling.
1. Identify installed firestop systems with preprinted vinyl labels.
2. Clean surfaces of dust and debris.
3. Attach self-adhesive labels permanently to surfaces adjacent to firestop systems so that

labels will be visible to anyone seeking to remove or compromise penetrating items or
firestop systems.

4. In addition, the General Contractor shall install joint firestop labels at all fire-rated wall
assembly joints. Locate labels within 15 feet of the wall or partition end, and no more than
30 feet apart horizontally.

3.04 FIELD QUALITY CONTROL

A. Independent Testing Agency:  Inspection agency employed and paid by Owner , will examine
penetration firestopping in accordance with ASTM E2174 (penetrations) and ASTM E2393
(joints).

B. Coordinate visual inspections with Independent Testing Agency as Work is being performed
according to ASTM E2174 and ASTM E2393.

C. Repair or replace penetration firestopping and joint firestopping at locations where visual
inspection results indicate penetration and joint firestopping do not meet specified requirements
and manufacturer's tested and listed firestop system.

D. If Work is not coordinated with Independent Testing Agency for visual inspections, then
destructive inspections will be required according to ASTM E2174 and ASTM E2393.

E. Repair or replace through-penetration, membrane penetration and joint penetration firestopping
at locations where destructive inspection is performed at no cost to the Owner.

3.05 CLEANING

A. Clean adjacent surfaces of firestopping materials.

B. Leave finished Work in neat, clean condition with no evidence of spillovers or damage to
adjacent surfaces.

3.06 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

3.07 BCA SAMPLE FIRESTOP SCHEDULE:

A. The sample firestop schedule indicated below is available in Excel or PDF format for
contractor's / manufacturer's representative use when requested. Otherwise, the
manufacturer's representative shall use their own schedule.  
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SECTION 07 9005
JOINT SEALERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sealants and joint backing.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-In-Place Concrete.

B. Section 04 2000 - Unit Masonry.

C. Section 08 8000 - Glazing:  Glazing sealants and accessories.

D. Section 09 2116 - Gypsum Board Assemblies:  Acoustic sealant.

1.03 REFERENCE STANDARDS

A. ASTM C834 - Standard Specification for Latex Sealants; 2017 (Reapproved 2023).

B. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2022.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

D. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

E. ASTM C 1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-
Applied Sealants.

F. ASTM D1667 - Standard Specification for Flexible Cellular Materials—Poly (Vinyl Chloride)
Foam (Closed-Cell); 2022.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Provide data indicating sealant chemical characteristics.

1.05 QUALITY ASSURANCE

A. Maintain one (1) copy of each referenced document covering installation requirements on-site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this Section with minimum 7 years documented experience.

C. Applicator Qualifications:  Company specializing in performing the Work of this Section with
minimum 7 years documented experience and approved by manufacturer.

1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for installed sealants and accessories which fail to achieve airtight
seal, exhibit loss of adhesion or cohesion, or do not cure.

PART 2  PRODUCTS

2.01 SEALANTS

A. General Purpose Exterior Sealant:  One (1) component, neutral cure, silicone rubber for
structural and non-structural applications ; ASTM C 920, Type S, Grade NS, Class 50, Uses NT,
G, A, and O; single  component.
1. Color:  Custom color as selected by the Architect/Engineer from the manufacturer's

standard colors.
2. Product:  795 manufactured by Dow Corning, or equal.
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3. Applications:  Use for:
a. Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
c. Joints between metal frames and other materials.
d. Other exterior joints for which no other sealant is indicated.

4. Warranty:  Installers 5 year workmanship warranty and manufacturer's 20 year material
warranty.

B. General Purpose Interior Sealant:  Siliconized acrylic emulsion latex; ASTM C834, Type OP,
Grade NF single component, paintable.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Product:  Sonolac manufactured by Sonneborn or equal.
3. Applications:  Use for:

a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
c. Other interior joints for which no other type of sealant is indicated.

C. Sanitary Sealant:  Acetoxy silicone; ASTM C 920, Uses S, Grade NS, Class 25; single
component, mildew resistant.
1. Product:  786 manufactured by Dow Corning or equal.
2. Applications:  Use for:

a. Joints between plumbing fixtures and floor and wall surfaces.
b. Joints between kitchen and bath countertops and wall surfaces.

3. Warranty:  Installers 5 year workmanship warranty and manufacturer's 10 year material
warranty.

D. Acoustical Sealant for Concealed Locations:
1. Product:  Tremco Acoustical Sealant manufactured by Tremco or equal.
2. Applications:  Use for concealed locations only:

a. Sealant bead between top stud runner and structure and between bottom stud track
and floor.

E. Interior and Exterior Joint Sealant:  1-part, cold applied, non-sag silicone; ASTM C D5893.
1. Approved by manufacturer for wide joints up to 1 inch.
2. Color:  To be selected by Architect/Engineer from manufacturer's standard range.
3. Product:  888 manufactured by Dow Corning or equal.
4. Applications:  Use for:

a. Concrete to concrete expansion joints in floors.
5. Warranty:  Installers 5 year workmanship warranty and manufacturer's 10 year material

warranty.

2.02 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.

B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer;
and compatible with joint forming materials.

C. Joint Backing:  Round foam rod compatible with sealant; ASTM C 1330, closed cell PVC;
oversized 25 to 30 percent larger than joint width; Soft Backer-rod manufactured by Sonneborn
or equal.

D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit
application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive Work.

B. Verify that joint backing and release tapes are compatible with sealant.
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3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean and prime joints in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Protect elements surrounding the Work of this Section from damage or disfigurement.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.

C. Perform Acoustical Sealant Application Work in accordance with ASTM C919.

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

E. Install bond breaker where joint backing is not used.

F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

G. Apply sealant within recommended application temperature ranges.  Consult manufacturer
when sealant cannot be applied within these temperature ranges.

H. Tool joints concave unless otherwise indicated on Contract Drawings.

3.04 CLEANING

A. Clean adjacent soiled surfaces.

3.05 PROTECTION

A. Protect sealants until cured.

END OF SECTION
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SECTION 07 9513
EXPANSION JOINT COVER ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Expansion joint assemblies for floor, wall, and ceiling surfaces.

1.02 RELATED REQUIREMENTS

A. Section 03 1000 - Concrete Forming and Accessories:  Placement of joint assembly frames in
formwork.

B. Section 03 3000 - Cast-in-Place Concrete:  Expansion and contraction joints in exterior
concrete joints.

C. Section 04 2000 - Unit Masonry:  Placement of joint assembly frames in masonry.

1.03 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Provide joint assembly profiles, profile dimensions, anchorage devices, available
colors and finish, and ________.

C. Shop Drawings:  Indicate joint and splice locations, miters, layout of the Work, affected adjacent
construction, and anchorage locations, and ________.

D. Manufacturer's Installation Instructions:  Indicate rough-in sizes; provide templates for cast-in or
placed frames or anchors; required tolerances for item placement.

1.05 QUALITY ASSURANCE

A. Manufacturer:  Furnish assemblies from one (1) manufacturer with a minimum of 10 years of
experience in the fabrication of expansion joint assemblies.

1.06 WARRANTY

A. Manufacturer's warranty that materials furnished will perform as specified for a period of not
less than 1 year when installed in accordance with manufacturer's recommendations.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Balco Metalines.

B. C/S Group.

C. Or Approved Equal.

D. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 EXPANSION JOINT COVER ASSEMBLIES

A. Expansion Joint Cover Assemblies - General:  Factory-fabricated and assembled; designed to
completely fill joint openings, sealed to prevent passage of air, dust, water, smoke; suitable for
traffic expected.
1. Joint Dimensions and Configurations:  As indicated on drawings.
2. Joint Cover Sizes:  Selected to suit joint width and configuration, based on manufacturer's

published recommendations and limitations.
3. Lengths:  Provide covers in full lengths required; avoid splicing wherever possible.

2.03 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper; or ASTM
B308/B308M, 6061 allow, T6 temper.
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B. ASTM B 209, alloy 6061-T651 for plate.

C. ASTM B 209, alloy 5052-H32 for sheet.

D. Abrasive:  2-part epoxy combined with aluminum oxide grit.

E. Fire Barrier:  Metaflex.

F. Fasteners, accessories, and other materials required for complete installation in accordance
with the manufacturer's instructions.

2.04 FABRICATION

A. Fabricate joint cover assemblies as detailed.  Provide centering bars, sealing washers, gaskets,
splice covers, and closures as necessary for complete installation.
1. Fabricate special transitions and corner fittings as required.
2. Fabricate fire barrier and provide fire-resistant sealant as required for fire-resistant

installations.
3. Miter and weld joints as applicable.
4. Provide necessary and related parts, devices, water barrier, anchors, form clips, and other

items required for water-resistant and fire-resistant installations.
5. Provide corners, tees, transitions, curb risers, etc., assembled with connection (mitered) or

(interlocking) and secured to ensure proper fit and alignment as applicable.
6. Special conditions shall be shop fabricated.
7. Cover plates shall have smooth on wall surfaces and abrasive on floor surfaces.

2.05 FINISHES

A. Floors:  Mill finish.

B. Walls and and Ceilings:  Clear anodized.

C. Abrasive:  Color to match adjacent surface.

D. Filler Strips:  Gray.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that joint preparation and dimensions are acceptable and in accordance with
manufacturer's requirements.

3.02 INSTALLATION

A. Install components and accessories in accordance with manufacturer's instructions.

B. Align Work plumb and level, flush with adjacent surfaces.

C. Rigidly anchor to substrate to prevent misalignment.

D. Make allowances for change in joint size due to difference between installation and building
operating temperatures.

E. Set centering bars diagonally at 20 inches on center maximum (or 10 inches on center for
heavy duty models).  Centering Bars shall be fully engaged with the base members.

F. Water Barrier:  Provide water barriers at exterior joints and where called for on Drawings.
 Provide drainage fittings where called for on Drawings.

3.03 ADJUSTING AND PROTECTION OF FINISHED WORK

A. Adjust joint cover to freely accommodate joint movement.

B. Protect installation from damage by Work of other Sections.  Where required, remove and store
cover plate and install temporary protection over joints; re-install cover plate before completion
of Work.

C. See Contract Drawings.

END OF SECTION
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SECTION 08 1113
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Hollow metal frames for wood doors.

C. Fire-rated hollow metal doors and frames.

D. Hollow metal borrowed lites glazing frames.

1.02 RELATED REQUIREMENTS

A. Section 08 7100 - Door Hardware.

B. Section 08 8000 - Glazing:  Glass for doors and borrowed lites.

1.03 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2022.

C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2023.

D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2020.

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2021a.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

H. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.

I. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

J. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

K. ITS (DIR) - Directory of Listed Products; Current Edition.

L. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames; 2017.

M. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

N. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.

O. UL (DIR) - Online Certifications Directory; Current Edition.

P. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.
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D. Manufacturer's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Provide hollow metal doors and frames from SDI Certified
manufacturer:  https://steeldoor.org/sdi-certified/#sle.

B. Maintain at project site copies of reference standards relating to installation of products
specified.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Doors and Frames:
1. Ceco Door, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.
2. Republic Doors, an Allegion brand; ____:  www.republicdoor.com/#sle.
3. Steelcraft, an Allegion brand; ____:  www.allegion.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:
1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel

complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.03 HOLLOW METAL DOORS

A. Door Finish:  Factory primed and field finished.

B. Interior Doors, Non-Fire-Rated:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gauge, 0.042 inch , minimum.

2. Door Thickness:  1-3/4 inches, nominal.

C. Fire-Rated Doors:
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI A250.4.
c. Model 1 - Full Flush.
d. Door Face Metal Thickness:  18 gauge, 0.042 inch , minimum.

2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").
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3. Temperature-Rise Rating (TRR) Across Door Thickness:  In accordance with local
building code and authorities having jurisdiction.

4. Provide units listed and labeled by UL (DIR) or ITS (DIR).
a. Attach fire rating label to each fire rated unit.

5. Door Thickness:  1-3/4 inches, nominal.

2.04 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Frame Finish:  Factory primed and field finished.

C. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.
1. Frame Metal Thickness:  18 gauge, 0.042 inch, minimum.

D. Door Frames, Fire-Rated:  Knock-down type.
1. Fire Rating:  Same as door, labeled.
2. Frame Metal Thickness:  18 gauge, 0.042 inch, minimum.

E. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding
door.

F. Borrowed Lites Glazing Frames:  Construction and face dimensions to match door frames, and
as indicated on drawings.

2.05 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

2.06 ACCESSORIES

A. Glazing:  As specified in Section 08 8000, factory installed.

B. Door Frame Anchors
1. Masonry Anchors: (New Construction)

a.  "T"- Anchor, 16 ga. galvanized Fixed snap-in anchor.
1) Minimum 3 anchor/ bolts per vertical leg of frame for frames up to 7'-0" in height.
2) Minimum 4 anchor/bolts per vertical leg of frame for frames up to 7'-6" in height.
3) Minimum 5 anchor/bolts per vertical leg of frame for frames up to 10'-0" in

height.
b. "Yoke and Strap", 16 ga, Galvanized welded anchor.

1) Minimum 3 anchor/ bolts per vertical leg of frame for frames up to 7'-0" in height.
2) Minimum 4 anchor/bolts per vertical leg of frame for frames up to 7'-6" in height.
3) Minimum 5 anchor/bolts per vertical leg of frame for frames up to 10'-0" in

height.
c. Floor anchor:  16. ga., welded Fixed  Floor Anchor

2. Masonry Anchors (Existing Construction):
a. Butterfly Anchor:  16 ga. galvanized snap-in in anchor with bolts.

1) Minimum 3 anchor/ bolts per vertical leg of frame for frames up to 7'-0" in height.
2) Minimum 4 anchor/bolts per vertical leg of frame for frames up to 7'-6" in height.
3) Minimum 5 anchor/bolts per vertical leg of frame for frames up to 10'-0" in

height.
b. Pipe & Plate Anchors:  16 ga. galvanized pipe with 12 ga. galvanized plate.

1) Minimum 3 anchor/ bolts per vertical leg of frame for frames up to 7'-0" in height.
2) Minimum 4 anchor/bolts per vertical leg of frame for frames up to 7'-6" in height.
3) Minimum 5 anchor/bolts per vertical leg of frame for frames up to 10'-0" in

height.
c. Floor anchor:  16. ga., welded Fixed  Floor Anchor

3. Metal Stud Anchors:
a. "Z" Anchor:  16 ga, welded anchor with wall board pocket.

1) Minimum 3 anchor/ bolts per vertical leg of frame for frames up to 7'-0" in height.
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2) Minimum 4 anchor/bolts per vertical leg of frame for frames up to 7'-6" in height.
3) Minimum 5 anchor/bolts per vertical leg of frame for frames up to 10'-0" in

height.
4) Provide one additional jamb anchor at existing studs walls.

b. Floor anchor:  16. ga., welded Fixed Floor Anchor

C. Grout for Frames:  Mortar grout complying  with ASTM C476 with maximum slump of 4 inches
as measured in accordance with ASTM C143/C143M for hand troweling in place; plaster grout
and thinner pumpable grout are prohibited.

D. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

E. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 08 7100.

F. Comply with glazing installation requirements of Section 08 8000.

G. Coordinate installation of electrical connections to electrical hardware items.

H. Touch up damaged factory finishes.

3.04 TOLERANCES

A. Maximum Diagonal Distortion:  1/16 inch measured with straight edge, corner to corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08 1416
FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush configuration; positive pressure fire rated and non-rated .

1.02 RELATED REQUIREMENTS

A. Section 08 1113 - Hollow Metal Doors and Frames.

B. Section 08 7100 - Door Hardware.

C. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS

A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

C. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

D. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2022.

E. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

F. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All
Revisions.

G. WDMA I.S. 1A - Interior Architectural Wood Flush Doors; 2021, with Errata (2022).

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Indicate door core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:   Illustrate door opening criteria, show doors and frames, elevations, sizes,
types, swings, undercuts, beveling, blocking for hardware, factory machining, factory finishing,
cutouts for glazing, and other details.
1. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

D. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

E. Samples:  Submit two (2) samples of door veneer, 8 inch x 10 inch in size, showing species
and cut specified and illustrating reasonable color variation, stain color, and sheen.

F. Manufacturer's Qualification Statement.

G. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Maintain one copy of the specified door quality standard on site for review during installation
and finishing.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this Section with minimum 5 years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three  years of  documented  experience .

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging.  Inspect for damage.
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C. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in damp or
wet areas; or in areas where sunlight might bleach veneer.  Seal top and bottom edges with
tinted sealer if stored more than 1 week.  Break seal on site to permit ventilation.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals  for additional warranty requirements.

B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.

C. Include coverage for delamination of veneer, warping beyond specified installation tolerances,
defective materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Basis of Design: Masonite Architectural; Cendura Standard Wood Veneer Doors

a. Non-Rated Doors: Particleboard Core Non-Rated & 20 Min / Bonded Construction.
b. Fire-Rated Doors: Fire-Resistant Mineral Core 45 Min / Bonded Construction.

1) Substitutions:  See Section 01 6000 - Product Requirements.

2.02 DOORS 

A. Doors:  See drawings for locations and additional requirements. 
1. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with

AWI/AWMAC/WI (AWS), AWMAC/WI (NAAWS) or WDMA I.S. 1A.
2. Wood Veneer Faced Doors:  Door Types SLC-5 and FD-5 , 5-ply  unless otherwise

indicated.

B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at each location .
2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with UL 10C -

Positive Pressure; Underwriters Laboratories Inc (UL) or Intertek/Warnock Hersey (WHI)
labeled without any visible seals when door is open.

2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.04 DOOR FACINGS

A. Veneer Facing for Transparent Finish:  Red oak, veneer grade in accordance with quality
standard indicated, plain sliced (flat cut), with book match between leaves of veneer, running
match of spliced veneer leaves assembled on door or panel face.
1. "Running Match" each pair of doors and doors in close proximity to each other.
2. Stain: As selected by Architect from manufacturer's full range.

B. Facing Adhesive:  Type I - waterproof.

2.05 DOOR CONSTRUCTION

A. Fabricate doors in accordance with AWI Quality Standards requirements.  In addition, fire-rated
doors shall comply with UL requirements and fire-rating label attached to door.

B. Fire Rated Doors:  Provide solid blocks at lock edge and top of door for closer  for hardware
reinforcement.
1. Provide solid blocking for other throughbolted hardware.

C. Where supplementary protective edge trim is required, install trim after veneer facing has been
applied full-width.
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D. Factory machine doors for hardware other than surface-mounted hardware in accordance with
hardware requirements and dimensions.  Do not machine for surface hardware.  Factory pre-
drill all hinge pilot holes.

E. Provide edge clearances in accordance with the quality standard specified.

2.06 FACTORY FINISHING - WOOD VENEER DOORS

A. Finish work in accordance with AWI/AWMAC/WI (AWS), Section 5 - Finishing for grade
specified and as follows:
1. Transparent:

a. System - 11, Polyurethane, Catalyzed , Premium quality (TR-6).
b. Stain:  As selected by Architect.
c. Sheen:  Flat.

2.07 ACCESSORIES

A. Hollow Metal Door Frames:  As specified in Section 08 1113.

B. Glazing:  As specified in Section 08 8000.

C. Door Hardware:  As specified in Section 08 7100.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or
alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and AWI P-200 requirements.
1. Install fire-rated doors in accordance with NFPA 80  requirements and as specified herein

(more stringent shall apply).

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.
1. No more than 3/4 inch between finished floor and bottom of door will be allowed.

C. Drill pilot holes for hinges and all other screw and bolt holes and machine cut for hardware
templated cut outs.

D. Coordinate installation of doors with installation of frames and hardware.

E. Coordinate installation of glazing.

3.03 TOLERANCES

A. Conform to AWI requirements for fit and clearance tolerances.

B. Conform to specified quality standard for telegraphing, warp, diagonal distortion, and
squareness.

C. Maximum Vertical Distortion (Bow):  1/4 inch  measured with straight edge or taut string, top to
bottom, over an imaginary  36 inch x 84 inch surface area.

D. Maximum Width Distortion (Cup):  1/4 inch  measured with straight edge or taut string, edge to
edge, over an imaginary  36 inch x 84 inch surface area.

3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

3.05 SCHEDULE - SEE DRAWINGS 

END OF SECTION
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SECTION 08 1743
FRP/ ALUMINUM HYBRID DOORS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. SL-17 Pebble Grain FRP/ Aluminum Hybrid Door installed in All Fiberglass Framing.

B. AF-217BR³ Pebble Grain Composite Fiberglass Ballistic Door installed in AF-150BR³ Pultruded
Fiberglass Ballistic Framing.

1.02 RELATED SECTIONS

A. Section 08 06 71 – Door Hardware Schedule.

B. Section 08 06 80 – Glazing Schedule.

C. Section 08 10 00 – Doors and Frames.

D. Section 08 71 00 – Door Hardware.

1.03 REFRENCES

A. AAMA 1304 – Voluntary Specification for Forced Entry Resistance of Side-Hinged Door
Systems.

B. AAMA 1503-98 – Thermal Transmittance and Condensation Resistance of Windows, Doors
and Glazed Wall Sections.

C. ANSI A250.4 – Test Procedure and Acceptance Criteria for Physical Endurance of Steel Doors
and Hardware Reinforcing.

D. ASTM-B117 – Standard Practices for Operating Salt Spray (Fog) Apparatus.

E. ASTM-B209 – Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

F. ASTM-B221 – Standard Specification for Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles,
and Tubes.

G. ASTM-C518 – Standard test Method for Steady-State Thermal Transmission Properties by
Means of Heat Flow Meter Apparatus.

H. ASTM-D256 – Standard Test Methods for Determining the Pendulum Impact Resistance of
Plastics.

I. ASTM-D570 – Standard Test Method for Water Absorption of Plastics.

J. ASTM-D638 – Standard Test Method for Tensile Properties of Plastics.

K. ASTM-D790 – Standard Test Methods for Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials.

L. ASTM-D1621 – Standard Test Method for Compressive Properties of Rigid Cellular Plastics.

M. ASTM-D1622 – Standard Test Method for Apparent Density of Rigid Cellular Plastics.

N. ASTM-D1623 – Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid
Cellular Plastics.

O. ASTM-D2126 – Standard Test Method for Response of Rigid Cellular Plastics to Thermal and
Humid Aging.

P. ASTM-D2583 – Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a
Barcol Impressor.

Q. ASTM-D3029 – Test Methods for Impact Resistance of Flat Rigid Plastic Specimens by Means
of a Tup (Falling Weight) (Withdrawn 1995) (Replaced by ASTM-D5420).

R. ASTM-D5116 – Standard Guide for Small-Scale Environmental Chamber Determinations of
Organic Emissions from Indoor Materials/ Products.

S. ASTM-D5420 – Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen by
Means of a Striker Impacted by a Falling Weight (Gardner Impact).
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T. ASTM-D6670 – Standard Practice for Full-Scale Chamber Determination of Volatile Organic
Emissions from Indoor Materials/ Products.

U. ASTM-E84 – Standard Test Method for Surface Burning Characteristics of Building Materials.

V. ASTM-E90 – Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions.

W. ASTM-E283 – Standard Test Method for Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen.

X. ASTM-E330 – Standard Test Method for Structural Performance of Exterior Windows, Curtain
Walls, and Doors by Uniform Static Air Pressure Difference.

Y. ASTM-E1886 – Standard Test Method for Performance of Exterior Windows, Curtain Walls,
Doors and Storm Shutters Impacted by Missile(s) and Exposed to Cyclic Pressure Differentials.

Z. ASTM-E1996 – Standard Specification for Performance of Exterior Windows, Glazed Curtain
Walls, Doors and Storm Shutters Impacted by Wind Borne Debris in Hurricanes.

AA. ASTM-F476 – Standard Test Methods for Security of Swinging Door Assemblies.

BB. ASTM-F1642-04 – Standard Test Method for Glazing Systems Subject to Air Blast Loading.

CC. NWWDA T.M. 7-90 – Cycle Slam Test Method.

DD. NFRC 100 – Procedure for Determining Fenestration Products U-Factors.

EE. NFRC 400 – Procedure for Determining Fenestration Products Air Leakage.

FF. TAS 201 – Impact Test Procedures.

GG. TAS 202 – Criteria for Testing Impact & Nonimpact Resistant Building Envelope Components
Using Uniform Static Air Pressure.

HH. TAS 203 – Criteria for Testing Products Subject to Cyclic Wind Pressure Loading.

1.04 SUBMITTALS

A. Must comply with Section 01 33 00 – Submittal Procedures.

B. Action Submittals/ Informational Submittals.
1. Product Data.

a. Submit manufacturer’s product data sheets, catalog pages illustrating the products,
description of materials, components, fabrication, finishes, installation instructions,
and applicable test reports.

2. Shop Drawings.
a. Submit manufacturer’s shop drawings, including elevations, sections, and details

indicating dimensions, tolerances, materials, fabrication, doors, panels, framing,
hardware schedule, and finish.

3. Samples.
a. Submit manufacturer’s door sample composed of door face sheet, core, framing and

finish.
b. Submit manufacturer’s sample of standard colors for door face and frame.

4. Testing and Evaluation Reports.
a. Submit testing reports and evaluations provided by manufacturer conducted by and

accredited independent testing agency certifying doors and frames comply with
specified performance requirements listed in Section 2.04.

5. Manufacturer Reports.
a. Manufacturer’s Project References.

1) Submit list of successfully completed projects including project name, location,
name of architect, type, and quantity of doors manufactured.

C. Closeout Submittals.
1. Operation and Maintenance Manual.
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a. Submit manufacturer’s maintenance and cleaning instructions for doors and frames,
including maintenance and operating instructions for hardware.

2. Warranty Documentation.
a. Submit manufacturer’s standard warranty.

1.05 QUALITY ASSURANCE

A. Manufacturer’s Qualifications.
1. Continuously engaged in manufacturing of doors of similar type to that specified, with a

minimum of 25 years concurrent successful experience.
2. Door and frame components must be fabricated by same manufacturer.
3. Evidence of a documented complaint resolution quality management system.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery.
1. Deliver materials to site in manufacturer’s original, unopened, containers and packaging.
2. Labels clearly identifying opening, door mark, and manufacturer.

B. Storage.
1. Store materials in a clean, dry area, indoors in accordance with manufacturer’s

instructions.

C. Handling.
1. Protect materials and finish from damage during handling and installation.

1.07 WARRANTY

A. Warrant doors, frames, 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. Fluropan painted aluminum: 10 years.
2. Painted SL-17 face sheets: 5 years.
3. SpecLite3® face sheets 10 years from the date of shipment.
4. Painted AF-217, AF-150 frames, AF-250 frames: 3 years.
5. Anodized, aluminum:10 years.
6. Thresholds do not have a finish warranty.

PART 2 PRODUCTS

2.01 FRP/ALUMINUM HYBRID DOORS

A. Manufacturer.
1. Special-Lite, Inc.

a. PO Box 6, Decatur, Michigan 49045.
b. Toll Free (800) 821-6531, Phone (269) 423-7068, Fax (800) 423-7610.
c. Web Site www.special-lite.com.

2.02 DESCRIPTION

A. Model.
1. SL-17 Pebble Grain FRP/ Aluminum Hybrid Door.
2. Door Opening Size.

a. As indicated on door schedule.
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3. Construction.
a. Door Thickness.

1) 1-3/4”.
b. Stiles & Rails.

1) Aluminum extrusions made from 6063 aluminum alloys with a minimum temper
of T5.

2) Minimum 2-5/16” deep one-piece extrusion with have integral reglets to accept
face sheet on both interior and exterior side of door which secure face sheet into
place and permit flush appearance.

3) Screw or snap in place applied caps are not acceptable.
4) Top rails must have integral legs for interlocking continuous extruded aluminum

flush cap.
5) Bottom rails must have integral legs for interlocking continuous weather bar with

single nylon brush weather stripping or manually adjustable SL-301 door bottom
with two nylon brush weather stripping.

6) Meeting stiles to include integral pocket to accept pile brush weather seal.
c. Corners.

1) Mitered.
2) Secured with 3/8” diameter full-width steel tie rod through extruded splines top

and bottom which are integral to standard tubular shaped rails.
3) 1-1/4” x 1-1/4” x 3/16” 6061 aluminum angle reinforcement at corner to give

strong, flat surface for locking hex nut to bear on.
4) Weld, glue, or other methods of corner joinery are not acceptable.

d. Core.
1) Poured-in-place polyurethane foam.
2) Laid in foam cores are not acceptable.
3) Foam Plastic Insulated Doors: IBC 2603.4.

(a) Foam plastic shall be separated from the interior of a building by an
approved thermal barrier.

(b) Approved thermal barrier must meet the acceptance criteria of the
Temperature Transmission Fire Test and Integrity Fire Test as stated in
NFPA 275.

(c) IBC 2603.4.1.7 foam plastic insulation, having a flame spread index less
than 75 and a smoke developed index of not more than 450 shall be
permitted as a door core when the face is metal minimum 0.032” aluminum
or 0.016” steel.

(d) Standard door assembly can be tested to show it meets these requirements
without the use of thermal barrier. If no independent testing conducted all
doors with foam plastic core must have a thermal barrier.

e. Face Sheet.
1) Exterior

(a) 0” thick, pebble texture, through color with SpecLite 3® integral surfaseal
film FRP sheet.

(b) Optional painted finish consult manufacturer.
(c) Class C standard.

2) Interior
(a) 0” thick, pebble texture, through color with SpecLite 3® integral surfaseal

film FRP sheet.
(b) Optional painted finish consult manufacturer.
(c) Class C standard optional Class A available consult manufacturer.

3) Attachment of face sheet.
(a) Extruded stiles and rails to have integral reglets to accept face sheet on

both interior and exterior side of door which secure face sheet into place
and permit flush appearance.
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(b) Use of glue to bond face sheet to core or extrusions is not acceptable.
f. Cutouts.

1) Manufacture doors with cutouts for required vision lites, louvers, and panels.
g. Hardware.

1) Pre-machine doors in accordance with templates from specified hardware
manufacturers.

2) Surface mounted closures will be reinforced for but not prepped or installed at
factory.

3) Factory install door hardware.
h. Reinforcements.

1) Aluminum extrusions made from 6061 or 6063 aluminum alloys.
2) Sheet and plate to conform to ASTM-B209.
3) Alloy and temper to be selected by manufacturer for strength, corrosion

resistance, and application of required finish, and control of color.
(a) Bars and tubes to meet ASTM-B221.

B. Model.
1. AF-217BR³ Pebble Grain Composite Fiberglass Ballistic Door.
2. Door Opening Size.

a. As indicated on door schedule.
3. Construction.

a. Door Thickness.
1) 1-3/4”.

b. Stiles & Rails.
1) Pultruded fiberglass with rabbited channel for accept ballistic core material.

c. Corners.
1) Mitered.
2) Chemically welded to stiles and rails.
3) Mechanical fasteners to secure corner joints not acceptable.

d. Core.
1) Sandwich panel consisting of PP Polypropylene Honeycomb, Fiberglass Ballistic

Panel, and PP Polypropylene Honeycomb.
2) PP Polypropylene Honeycomb.

(a)  pcf density.
(b) High strength to weight ratio.
(c) Corrosion, fungi, rot, chemical and moisture resistant.
(d) Sound and vibration dampening.
(e) Energy absorbing and recyclable.

e. Face Sheet.
1) Exterior

(a) 0” thick, pebble texture, through color with SpecLite 3® integral surfaseal
film FRP sheet.

(b) Optional painted finish consult manufacturer.
(c) Class C standard.

2) Interior
(a) 0” thick, pebble texture, through color with SpecLite 3® integral surfaseal

film FRP sheet.
(b) Optional painted finish consult manufacturer.
(c) Class C standard optional Class A available consult manufacturer.

3) Attachment of face sheet.
(a) Face sheets to be flame treated to promote durable, long lasting bond.
(b) Face sheets adhered to stiles, rails, and core using hot melt adhesive

evenly coated across all surfaces to produce strong bond and prevent
moisture absorption.
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f. Cutouts.
1) Manufacture doors with cutouts for required vision lites, louvers, and panels.

g. Hardware.
1) Pre-machine doors in accordance with templates from specified hardware

manufacturers.
2) Surface mounted closures will be reinforced for but not prepped or installed at

factory.
h. Reinforcements.

1) Solid high-density polyurethane shapes chemically welded to stiles, rails and/ or
core.

2) No metallic reinforcements will be allowed.

2.03 FRAMING

A. Framing
1. AF-150.

a. Jamb Depth.
1) As indicated on door schedule.

b. Materials.
1) See 2.05.A.

c. Perimeter Frame Members.
1) ¼” thick pultruded fiberglass open throat with return.
2) Factory fabricated.
3) 2” or 4” face available for frame headers.
4) Reinforced with ballistic fiberglass where required.

d. Transoms and Sidelites.
1) Same as perimeter frame members.
2) Removable stop for ¼”, 5/8” or 1” glass or panels.

e. Integral Door Stops.
1) 5/8” x 2-1/4”.

f. Frame Assembly.
1) Single frames chemically welded at factory.
2) Pairs knock down for field assembly.

g. Frame Member to Member Connections.
1) Corners mitered with 4” x 4” x 3/8” pultruded FRP angle reinforcement with

interlocking pultruded FRP brackets.
2) All member to member connections knocked down at factory unless chemically

welded at factory requested.
3) Provide hairline butt joint appearance.

h. Reinforcements.
1) Standard.

(a) ¼” thick pultruded FRP chemically welded to frame at all hinge, strike, and
closer locations.

i. Hardware
1) Pre-machine and reinforce frame members for hardware in accordance with

manufacturer's standards and door hardware schedule.
2) Surface mounted closures will be reinforced for but not prepped or installed at

factory.
j. Anchors:

1) Masonry.
(a) Existing concrete or block punch and dimple.
(b) Sill anchor.
(c) Concealed existing masonry anchor.
(d) Fiberglass masonry t anchor.

2) Drywall.
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(a) Standard jamb anchor tuck.
(b) KD wrap.
(c) Optional punch and dimple tuck with either metal or wood studs.

2.04 PERFORMANCE

A. Face Sheet.
1. Standard Interior and Exterior Class C 0.120” thick, pebble texture, through color with

SpecLite 3® integral surfaseal film FRP sheet.
a. Flexural Strength, ASTM-D790: 21 x 103 psi.
b. Flexural Modulus, ASTM-D790: 0.7 x 106 psi.
c. Tensile Strength, ASTM-D638: 13 x 103 psi.
d. Tensile Modulus, ASTM-D638: 1.2 x 106 psi.
e. Barcol Hardness, ASTM-D2583: 55.
f. Izod Impact, ASTM-D256: 14.0 ft-lb/in.
g. Gardner Impact Strength, ASTM-D5420: 120 in-lb.
h. Water Absorption, ASTM-D570: 0.20%/24hrs at 77°F.
i. Surface Burning, ASTM-E84: Flame Spread ≤ 200, Smoke Developed ≤ 450.
j. Taber Abrasion Resistance, Taber Test: 0.007% Max Wt. Loss, cs-17 wheels, 1000g.

Wt., 25 cycles.
k. Chemical Resistance.

1) Excellent Rating.
(a) Acetic Acid, Concentrated.
(b) Acetic Acid, 5%.
(c) Bleach Solution.
(d) Detergent Solution.
(e) Distilled Water.
(f) Ethyl Acetate.
(g) Formaldehyde.
(h) Heptane.
(i) Hydrochloric Acid, 10%.
(j) Hydrogen Peroxide, 3%.
(k) Isooctane.
(l) Lactic Acid, 10%.

l. USDA/FSIS Requirements.
1) FRP face sheet with SpecLite 3® integral surfaseal is a finished outer surface

material that is rigid; durable; non-toxic; non-corrosive; moisture resistant; a
light, solid color such as white; easily inspected; smooth or an easily cleaned
texture.

2) FRP face sheet with SpecLite 3® integral surfaseal does not contain any known
carcinogen, mutagen, or teratogen classified as hazardous substances; heavy
metals or toxic substances; antimicrobials; pesticides or substances with
pesticidal characteristics.

2. Optional Interior Face Only Class A 0.120” thick, pebble texture, through color with
SpecLite 3® integral surfaseal film FRP sheet.
a. Flexural Strength, ASTM-D790: 13 x 103 psi.
b. Flexural Modulus, ASTM-D790: 0.57 x 106 psi.
c. Tensile Strength, ASTM-D638: 6.8 x 103 psi.
d. Tensile Modulus, ASTM-D638: 0.90 x 106 psi.
e. Barcol Hardness, ASTM-D2583: 40.
f. Izod Impact, ASTM-D256: 12.0 ft-lb/in notched.
g. Gardner Impact Strength, ASTM-D3029: 45 in-lb.
h. Water Absorption, ASTM-D570: 0.32%/24hrs at 77°F.
i. Surface Burning, ASTM-E84: Flame Spread ≤ 25, Smoke Developed ≤ 450.
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j. Taber Abrasion Resistance, Taber Test: 0.02% Max Wt. Loss, cs-17 wheels, 1000g.
Wt., 25 cycles.

B. Door Core.
1. Density, ASTM-D1622: ≤ 5.0 pcf.
2. Compressive Properties, ASTM-D1621: Compressive Strength ≥ 60 psi, Compressive

Modulus ≥ 1948 psi.
3. Tensile and Tensile Adhesion Properties, ASTM-D1623: Tensile Adhesion, 3” x 3” FRP

Facers ≥ 53 psi, Tensile Adhesion, 1” x 1” Foam ≥ 104 psi.
4. Thermal and Humid Aging, ASTM-D2126: Volume Change at 158 °F, 100% humidity, 14

days ≤ 13%.
5. Thermal Conductivity, ASTM-C518, Thermal Resistance ≥ 0.10 m2K/W.

C. Door Panel.
1. Thermal Transmittance, AAMA 1503-98: U-Factor = 0.29 Btu/hr∙ft²∙°F, CRFp = 55.
2. Indoor Air Quality, ASTM-D5116, ASTM-D6607: GreenGuard, GreenGuard Gold.

D. Door and AF-150 Frame Assembly.
1. Thermal Transmittance, NFRC 100.

a. Opaque Swinging Door (< than 50% glass)
1) U-Factor = 0.32 Btu/hr∙ft²∙°F.

b. Commercially Glazed Swinging Entrance Door (> than 50% glass)
1) U-Factor = 0.57 Btu/hr∙ft²∙°F.

2. Air Leakage, NFRC 400, ASTM-E283.
a. Opaque Swinging Door (< than 50% glass)

1)  cfm/sqft @ 1.57 psf.
2)  cfm/sqft @ 6.24 psf.

b. Commercially Glazed Swinging Entrance Door (> than 50% glass)
1)  cfm/sqft @ 1.57 psf.
2)  cfm/sqft @ 6.24 psf.

E. Door and Hollow Metal Steel Frame.
1. Cycle Slam, NWWDA T.M. 7-90.

a. 5,000,000 cycles.
1) No Operational Damage.
2) No Hinge Separation.

F. AF-150 Framing.
1. Tensile Strength, ASTM-D638: 15,900 psi.
2. Tensile Modulus of Elasticity, ASTM-D638: 1.58 x 106 psi.
3. Maximum Compressive Strength, ASTM-D695: 15,500 psi.
4. Compressive Modulus of Elasticity, ASTM-D695: 6.7 x 105 psi.
5. Flexural Strength, ASTM-D790: 39.3 x 103 psi.
6. Flexural Modulus, ASTM-D790: 1.23 x 106 psi.
7. Izod Impact, ASTM-D256: 8.1 ft-lb/in.
8. Barcol Hardness, ASTM-D2583: 57.
9. Specific Gravity, ASTM-D792: 1.45 @ 23 °C.
10. Density, ASTM-D792: 1445.6 kg.m3 @ 23 °C.
11. Coefficient of Linear Expansion, ASTM-D696: 1.26 x 10-5 in/in/°F.
12. Short Beam Strength, ASTM-D2344: 3,980 psi.
13. Fastener Withdrawal, ASTM-D1761: 924 lbs.
14. Percent Fiberglass: 60%.

G. AF-150BR³ Framing.
1. Tensile Strength, ASTM-D638: 15,900 psi.
2. Tensile Modulus of Elasticity, ASTM-D638: 1.58 x 106 psi.
3. Maximum Compressive Strength, ASTM-D695: 15,500 psi.
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4. Compressive Modulus of Elasticity, ASTM-D695: 6.7 x 105 psi.
5. Flexural Strength, ASTM-D790: 39.3 x 103 psi.
6. Flexural Modulus, ASTM-D790: 1.23 x 106 psi.
7. Izod Impact, ASTM-D256: 8.1 ft-lb/in.
8. Barcol Hardness, ASTM-D2583: 57.
9. Specific Gravity, ASTM-D792: 1.45 @ 23 °C.
10. Density, ASTM-D792: 1445.6 kg.m3 @ 23 °C.
11. Coefficient of Linear Expansion, ASTM-D696: 1.26 x 10-5 in/in/°F.
12. Short Beam Strength, ASTM-D2344: 3,980 psi.
13. Fastener Withdrawal, ASTM-D1761: 924 lbs.
14. Percent Fiberglass: 60%.
15. Ballistic Resistance.

a. UL-752 Level 3.
b. NIJ-STD-0108.01 Level 3A.

H. Door and AF-150BR³ Frame Assembly.
1. Ballistic Resistance.

a. UL-752 Level 3.
b. NIJ-STD-0108.01 Level 3A.

2. Thermal Transmittance, NFRC 100.
a. Opaque Swinging Door (< than 50% glass)

1) U-Factor = 0.24 Btu/hr∙ft²∙°F.
3. Air Leakage, NFRC 400, ASTM-E283.

a. Opaque Swinging Door (< than 50% glass)
1)  cfm/sqft @ 1.57 psf.
2)  cfm/sqft @ 6.24 psf.

2.05 MATERIALS

A. Aluminum Members.
1. Aluminum extrusions made 6061 or 6063 aluminum alloys.
2. Sheet and plate to conform to ASTM-B209.
3. Alloy and temper to be selected by manufacturer for strength, corrosion resistance, and

application of required finish, and control of color.

B. Fiberglass.
1. See 2.02.C.5.

C. Fasteners.
1. All exposed fasteners will have a finish to match material being fastened.
2. 410 stainless steel or other non-corrosive metal.
3. Must be compatible with items being fastened.

2.06 FABRICATION

A. Factory Assembly.
1. Door and frame components from the same manufacturer.
2. Required size for door and frame units, shall be as indicated on the drawings.
3. Complete cutting, fitting, forming, drilling, and grinding of metal before assembly.
4. All cut edges to be free of burs.
5. Welding of doors or frames is not acceptable.
6. Maintain continuity of line and accurate relation of planes and angles.
7. Secure attachments and support at mechanical joints with hairline fit at contact surfaces.

B. Shop Fabrication
1. All shop fabrication to be completed in accordance with manufactures process work

instructions.
2. Quality control to be performed before leaving each department.
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2.07 FINISHES

A. Door.
1. Aluminum.

a. Mill.
1) AA-M10C22A21-Flash.

b. Anodizing.
1) Class 1 Anodizing, minimum 0.7 mils thick.

(a) Color.
(1) As chosen by architect.

c. Paint.
1) Aluminum.

(a) Fluropan®.
(1) Topcoat: 70% polyvinylidene difluoride (PVDF) resin, meets or

exceeds all AAMA 2605 specifications
(2) Color: Consult manufacturer.

2. FRP Face Sheets
a. Through color.

1) Color.
(a) As chosen by architect.

b. Painted.
1) Color.
2) As chosen by architect if required.
3) Custom colors available consult manufacturer.

B. Frame
1. Aluminum.

a. Mill.
1) AA-M10C22A21-Flash.

b. Anodizing.
1) Class 1 Anodizing, minimum 0.7 mils thick.

(a) Color.
(1) As chosen by architect.

c. Paint.
1) Aluminum.

(a) Fluropan®.
(1) Topcoat: 70% polyvinylidene difluoride (PVDF) resin, meets or

exceeds all AAMA 2605 specifications
(2) Color: Consult manufacturer.

2. Fiberglass.
a. Two-component flexible acrylic urethane Satin topcoat.

1) Color.
2) As chosen by architect.
3) Custom colors available consult manufacturer.
4) Excellent exterior durability.
5) Unique, high-solids, high-build, multifunctional coating.
6) Low VOC, Satin coating.
7) Impact Resistance, ASTM D-4226 Minimum 1.2 in/lb/mil
8) Color retention: ≤1Δ (CIE L.a.b.), Montreal 45° South: 12 months
9) Very good chemical resistance.

2.08 ACCESSORIES

A. Vision Lites.
1. Factory Glazing.
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a. Model.
1) FL Standard.

b. Glazing Thickness.
1) 1".

B. Hardware.
1. Pre-machine doors in accordance with templates from specified hardware manufactures

and hardware schedule.
2. Factory install hardware.
3. Hardware Schedule.

a. As written in section 087100 unless indicated here.
1) Hinges.

(a) SL-11HD.
2) Door Pulls.

(a) SL-86.
3) Concealed adjustable bottom brush.

(a) SL-301.
(1) Not for use with CVR type hardware.

4) Concealed adjustable meeting stile astragal.
(a) Adjustable astragal by Special-Lite.

PART 3 EXECUTION

3.01 EXAMINATION

A. Examine areas to receive doors.

B. Notify architect of conditions that would adversely affect installation or subsequent use.

C. Do no proceed with installation until unsatisfactory conditions are corrected.

3.02 PREPARATION

A. Ensure openings to receive frames are plumb, level, square, and in tolerance.

3.03 ERECTION

A. Install doors in accordance with manufacturer’s instructions.

B. Install doors plumb, level, square, true to line, and without warp or rack.

C. Anchor frames securely in place.

D. Separate aluminum from other metal surfaces with bituminous coatings or other means
approved by architect.

E. Set thresholds in bed of mastic and back seal.

F. Install exterior doors to be weathertight in closed position.

G. Repair minor damages to finish in accordance with manufacturer’s instructions and as
approved by architect.

H. Remove and replace damaged components that cannot be successfully repaired as determined
by architect.

3.04 FIELD QUALITY CONTROL

A. Manufacture’s Field Services.
1. Manufacturer’s representative shall provide technical assistance and guidance for

installation of doors.

3.05 ADJUSTING

A. Adjust doors, hinges, and locksets for smooth operation without binding.

3.06 CLEANING

A. Clean doors promptly after installation in accordance with manufacturer’s instructions.
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B. Do not use harsh cleaning materials or methods that would damage finish.

3.07 PROTECTION

A. Protect installed doors to ensure that, except for normal weathering, doors will be without
damage or deterioration at time of substantial completion.

END OF SECTION
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SECTION 08 3100
ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of
adjoining work.

C. Product Schedule: Provide complete access door and frame schedule, including types,
locations, sizes, latching or locking provisions, and other data pertinent to installation.

PART 2  PRODUCTS

2.01 ACCESS DOORS AND PANELS ASSEMBLIES

A. Wall-Mounted Units:
1. Location:  As indicated on drawings.
2. Panel Material:  Steel .
3. Size:  36 by 36 inches .
4. Door/Panel:  Hinged, standard duty, with tool-operated spring or cam lock and no handle.
5. Wall Mounting Criteria:  Provide surface-mounted face frame and door surface flush with

frame surface.
6. Gypsum Board Mounting Criteria:  Provide drywall bead frame with door surface flush with

wall surface.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.

B. Begin installation only after substrates have been properly prepared, and if the responsibility of
another installer, notify Architect of unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to proceeding with this work.

B. Prepare surfaces using methods recommended by manufacturer for applicable substrates in
accordance with project conditions.

3.03 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings, and secure units rigidly in place.

C. Position units to provide convenient access to concealed equipment when necessary.

3.04 SCHEDULE

END OF SECTION
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SECTION 08 3326
OVERHEAD COILING GRILLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Overhead coiling metal grilles and operating hardware; manually  operated.

1.02 RELATED REQUIREMENTS

A. Section 08 7100 - Door Hardware:  Cylinder cores and keys.

1.03 REFERENCE STANDARDS

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide  general construction component connections and details .

C. Shop Drawings:  Indicate pertinent dimensioning, anchorage methods, hardware locations, and
installation details.

D. Manufacturer's Installation Instructions:  Indicate installation sequences and procedures,
adjustment and alignment procedures.

E. Manufacturer's qualification statement.

F. Specimen warranty.

G. Maintenance Data:  Indicate lubrication requirements and frequency and periodic adjustments
required.

1.05 QUALITY ASSURANCE

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide 2-year manufacturer warranty for roller shaft counterbalance
assembly. Complete forms in Owner's name and register with manufacturer.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Overhead Coiling Grilles:
1. Raynor Garage Doors; DuraGrille Standard Series, Model GSA:  www.raynor.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 GRILLES AND COMPONENTS

A. Grille:  Aluminum; horizontal bar curtain, coiling on overhead counterbalanced shaft.
1. Finish: Clear Anodized.
2. Lock Devices:  Lock and latch handle on outside.
3. Manual hand chain lift operation.
4. Mounting:  Within framed opening.

B. Curtain:  Round horizontal bars connected with vertical links.
1. Horizontal bars:  5/16 inch diameter.
2. Bar spacing:  1-1/2 inch on center.
3. Link spacing:  9 inch  on center.
4. Bar Ends:  Provide with polypropylene pile  runners for quiet operation.
5. Bottom Bar:  Reinforced aluminum extruded tubular bar.

C. Guides:  Extruded aluminum angles, of profile to retain grille in place with snap-on trim,
mounting brackets of same metal.

D. Hood Enclosure and Trim:  Sheet metal; completely covering operating mechanisms; internally
reinforced to maintain rigidity and shape.
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1. Material:  Same metal as grille.

E. Lock Hardware:
1. Cylindrical Locking Mechanism:  Latchset lock cylinder, specified in Section 08 7100.
2. Latch Handle:  Manufacturer's standard.

F. Roller Shaft Counterbalance:  Steel pipe and helical steel spring system, capable of producing
torque sufficient to ensure smooth operation of curtain from any position and capable of holding
position at mid-travel; with adjustable spring tension; requiring 25 lb nominal force to operate.

2.03 MATERIALS

A. Aluminum:  ASTM B221 (ASTM B221M).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that adjacent construction is suitable for door installation.

B. Verify that door opening is plumb, header is level, and dimensions are correct.

C. Notify Architect of any unacceptable conditions or varying dimensions.

D. Commencement of installation indicates acceptance of substrate and door opening conditions.

3.02 INSTALLATION

A. Install grille unit assembly in accordance with manufacturer's instructions.

B. Use anchorage devices to securely fasten assembly to wall construction and building framing
without distortion or stress.

C. Securely and rigidly brace components suspended from structure. Secure guides to structural
members only.

D. Fit and align assembly including hardware; level and plumb, to provide smooth operation.

E. Install enclosure and perimeter trim.

3.03 ADJUSTING

A. Adjust grille, hardware and operating assemblies for smooth and noiseless operation.

3.04 CLEANING

A. Clean grille and components.

B. Remove labels and visible markings.

END OF SECTION
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SECTION 08 4523
INSULATED TRANSLUCENT FIBERGLASS SANDWICH PANEL WALL SYSTEM

PART 1 GENERAL

1.01 SUMMARY

A. Section includes the insulated, translucent sandwich panel system and accessories as shown
and specified. Work includes providing and installing:
1. Flat insulated, translucent sandwich panels
2. Aluminum clamptite installation system
3. Aluminum sill flashing

B. Related Sections:
1. Section 07 2500 - Weather Barriers:  Sealing perimeter frame to weather barrier installed

on adjacent construction.
2. Section 07 9200 - Joint Sealants :  Sealing joints between perimeter frame and adjacent

construction.

1.02 SUBMITTALS

A. Submit manufacturer’s product data. Include construction details, material descriptions, profiles,
and finishes of components.

B. Submit shop drawings.  Include plans, elevations, and details.

C. Submit manufacturer’s color charts showing the full range of colors available for factory finished
exposed aluminum.
1. When requested, submit samples for each exposed finish required, in same thickness and

material indicated for the work and in size indicated below.
a. Sandwich panels:  7” x 12” units
b. Factory finished aluminum:  3” long sections

D. Submit Installer Certificate, signed by installer, certifying compliance with project qualification
requirements.

E. Submit product reports from a qualified independent testing agency indicating each type and
class of panel system complies with the project performance requirements, based on
comprehensive testing of current products.  Previously completed reports will be acceptable if
for current manufacturer and indicative of products used on this project.
1. Reports required (if applicable) are:

a. Flame Spread and Smoke Developed (((UL 723)))  – Submit UL Card
b. Burn Extent (ASTM D 635)
c. Color Difference (ASTM D 2244)
d. Impact Strength (((UL 972)))
e. Bond Tensile Strength (ASTM C 297 after aging by ASTM D 1037)
f. Bond Shear Strength (ASTM D 1002)
g. Beam Bending Strength (ASTM E 72)
h. Insulation U-Factor (((NFRC 100)))
i. NFRC System U-Factor Certification (((NFRC 700)))
j. NFRC Visible Light Transmittance (((NFRC 202)))
k. Solar Heat Gain Coefficient (NFRC or Calculations)
l. Condensation Resistance Factor (((AAMA 1503))) (Thermally Broken, insulated

panels only)
m. Air Leakage (ASTM E 283)
n. Structural Performance (ASTM E 330)
o. Water Penetration (ASTM E 331)
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p. Fire Penetration of Exterior Wall Assemblies Using a Direct Flame Impingement
Exposure (((ASTM E2707)))

1.03 CLOSEOUT SUBMITTALS

A. Provide field maintenance manual to include in project maintenance manuals.

1.04 QUALITY ASSURANCE

A. Manufacturer’s Qualifications:
1. Material and products shall be manufactured by a company continuously and regularly

employed in the manufacture of specified materials for a period of at least ten consecutive
years and which can show evidence of those materials being satisfactorily used on at
least six projects of similar size, scope, and location. At least three of the projects shall
have been in successful use for ten years or longer.

2. Panel system must be listed by an ANSI accredited Evaluation Service, which requires
quality control inspections and fire, structural, and water infiltration testing of sandwich
panel systems by an accredited agency.

3. Quality control inspections shall be conducted at least once each year and shall include
manufacturing facilities, sandwich panel components, and production sandwich panels for
conformance with AC177 “Translucent Fiberglass Reinforced Plastic (FRP) Faced Panel
Wall, Roof and Skylight Systems” as issued by the ICC-ES.

4. Material and products

B. Installer’s Qualifications: Installation shall be by an experienced installer, which has been in the
business of installing Kalwall panel systems for at least two consecutive years and can show
evidence of satisfactory completion of projects of similar size, scope, and type.

1.05 PERFORMANCE REQUIREMENTS

A. The manufacturer shall be responsible for the configuration and fabrication of the complete
panel system.
1. When requested, include span analysis data.
2. Standard panel system shall have less than 0.01 cfm/ft² air leakage by ASTM E 283 at

6.24 PSF (50 mph) and no water penetration by ASTM E 331 at 15 PSF; and structural
testing by ASTM E 330.

3. Structural Loads.  Provide system capable of handling the following loads:
a. Positive Wind Load (PSF):
b. Negative Wind Load (PSF):

B. Deflection Limits:
1. Walls: Limited to L/120 of clear span for each assembly component.

C. 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): 110 deg F (43 deg C), ambient; 150 deg F (66 deg C),

material surfaces.

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver panel system, components, and materials in manufacturer’s standard protective
packaging.

B. Store panels on the long edge; several inches above the ground, blocked and under cover in
accordance with manufacturer’s storage and handling instructions.
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1.07 WARRANTY

A. Provide manufacturer's and installer's written warranties agreeing to repair or replace panel
system work, which fails in material or workmanship, within one year from the date of delivery.
Failure of material or workmanship shall include deterioration of finish on metal in excess of
normal weathering; and defects in accessories; insulated, translucent sandwich panels; and
other components of the work.

B. Extended Panel Warranty: 5 years from date of delivery.

C. Extended Manufacturer’s factory applied Finish Warranty: 10  years from date of delivery.

1.08 REFERENCE STANDARDS

A. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed
Storefronts, Curtain Walls, and Sloped Glazing Systems; 2015.

B. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections; 2009.

C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

D. ASTM E2707 - Standard Test Method for Determining Fire Penetration of Exterior Wall
Assemblies Using a Direct Flame Impingement Exposure; 2015.

E. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

F. UL 972 - Standard for Burglary Resisting Glazing Material; Current Edition, Including All
Revisions.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. The basis for this specification is for products manufactured by Kalwall Corporation. Other
manufacturers may bid this project subject to compliance with all of the performance
requirements of this specification and submission of evidence thereof.  Listing other
manufacturers’ names in this specification does not constitute approval of their products or
relieve them of compliance with all the performance requirements contained herein.

B. Kalwall Corporation, Tel: (800) 258-9777 – Fax: (603) 627-7905 – Email: info@kalwall.com

C. Structures Unlimited Inc. Tel: (800) 225-3895

D. Distinctive Skylights

2.02 PANEL COMPONENTS

A. Face Sheets:
1. Translucent faces: Manufactured from glass fiber reinforced thermoset resins, formulated

specifically for architectural use.
a. Thermoplastic (e.g. polycarbonate, acrylic) faces are not acceptable.
b. Face sheets shall not deform, deflect, or drip when subjected to fire or flame.

2. Interior face sheets:
a. Flame spread: Underwriters Laboratories (UL) listed, which requires periodic

unannounced retesting, with flame spread rating no greater than 50 and smoke
developed no greater than 450 when tested in accordance with UL 723.

b. Burn extent by ASTM D 635 shall be no greater than 1”.
3. Exterior face sheets:
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a. Color stability: Full thickness of the exterior face sheet shall not change color more
than 3 CIE Units DELTA E by ASTM D 2244 after 5 years outdoor South Florida
weathering at 5° facing south as measured on a white sample, with and without a
protective film or coating to ensure long-term color stability. Color stability shall be
unaffected by abrasion or scratching.

b. Strength: Exterior face sheet shall be uniform in strength, impenetrable by hand held
pencil and repel an impact minimum of 70 without fracture or tear when impacted by
a 3-1/4” diameter, 5 lb. free-falling ball per UL 972.

c. Erosion Protection: Integral, embedded-glass erosion barrier.
4. Appearance:

a. Exterior face sheet: Smooth, .070” thick and Crystal in color.
b. Interior face sheet:  Smooth, .045” thick and White  in  color.
c. Face sheets shall not vary more than ± 10% in thickness and be uniform in color.

B. Grid Core:
1. Thermally-broken composite I-beam grid core shall be of alloy and temper recommended

by manufacturer with provisions for mechanical interlocking of muntin-mullion and
perimeter. Width of I-beam shall be no less than 7/16”.

2. I-beam Thermal break:  Minimum 1”, thermoset fiberglass composite. Poured and de-
bridged thermal break is not acceptable.

C. Laminate Adhesive:
1. Heat and pressure resin type adhesive engineered for structural sandwich panel use, with

minimum 25-years field use. Adhesive shall pass testing requirements specified by the
International Code Council “Acceptance Criteria for Sandwich Panel Adhesives".

2. Minimum tensile strength of 750 PSI when the panel assembly is tested by ASTM C 297
after two exposures to six cycles each of the aging conditions prescribed by ASTM D
1037.

3. Minimum shear strength of the panel adhesive by ASTM D 1002 after exposure to four
separate conditions:
a. 50% Relative Humidity at 68° F: 540 PSI
b. 182° F: 100 PSI
c. Accelerated Aging by ASTM D 1037 at room temperature: 800 PSI
d. Accelerated Aging by ASTM D 1037 at 182° F: 250 PSI

2.03 PANEL CONSTRUCTION

A. Provide sandwich panels of flat fiberglass reinforced translucent face sheets laminated to a grid
core of mechanically interlocking I-beams.  The adhesive bonding line shall be straight, cover
the entire width of the I-beam and have a neat, sharp edge.
1. Thickness:  2-3/4 inches
2. Grid Core Insulation: Fill panel cores with fiberglass batt.
3. Panel U-factor by NFRC certified laboratory:

a. 2-3/4” thermally broken grid 23
4. Visible Light Transmittance (VLT): 26%

a. Visible LT (((NFRC 202))) by NFRC certified laboratory:
5. Solar heat gain coefficient : 0.30
6. Grid pattern as viewed: Nominal size  24” x 12”  rectangle

B. Standard panels shall deflect no more than 1.9” at 30 PSF in 10’-0” span without a supporting
frame by ASTM E 72.

C. Panels shall meet the conditions of acceptance according to ASTM E2707 Fire Penetration of
Exterior Wall Assemblies Using a Direct Flame Impingement Exposure:
1. Absence of flame penetration through the wall assembly at any time.
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2. Absence of evidence of glowing combustion on the interior surface of the assembly at the
end of the 60-min observation period.

3. Absence of evidence of flame, glow, and smoke if the test is terminated prior to the
completion of the 60-min observation period.

D. Thermally broken, insulated panels: Minimum Condensation Resistance Factor of 80 by AAMA
1503 measured on the bond line.

2.04 ALUMINUM CLAMPTITE INSTALLATION SYSTEM

A. Aluminum clamptite installation system:
1. 2¾” Thermal Strut System-Flat Thermally Broken closure system: Thermal barrier shall

consist of polyamide thermal strut construction with multi-directional glass fiber reinforcing.
Aluminum components shall be mechanically crimped into cross knurled cavities. Poured
and de-bridged thermal break is not acceptable.

B. Sealing tape: Manufacturer's standard, pre-applied to aluminum clamptite installation system at
the factory under controlled conditions.

C. Fasteners:  300 series stainless steel screws for aluminum clamptite installation system,
excluding final fasteners to the building.

D. Finish:
1. Manufacturer's factory applied finish, which meets the performance requirements of AAMA

2604.  Color to be selected from manufacturers standards

PART 3 - EXECUTION

3.01 EXAMINATION

A. Installer shall examine substrates, supporting structure, and installation conditions.

B. Do not proceed with panel installation until unsatisfactory conditions have been corrected.

PREPARATION

A. Metal Protection:
1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting

contact surfaces with primer or by applying sealant or tape recommended by sealant
manufacturer for this purpose.

2. Where aluminum will contact concrete, masonry, or pressure treated wood, protect
against corrosion by painting contact surfaces with bituminous paint or method
recommended by sealant manufacturer.

 INSTALLATION

A. Install the panel system in accordance with the manufacturer's fabrication drawings and
suggested installation instructions.
1. Anchor component parts securely in place by permanent mechanical attachment system.
2. Accommodate thermal and mechanical movements.
3. Seal aluminum clamptite installation system as shown on the manufacturer’s fabrication

drawings and suggested installation instructions.

B. Install joint sealants at perimeter joints and within the panel system in accordance with
manufacturers fabrication drawings and suggested installation instructions.

FIELD QUALITY CONTROL DELETE THIS SECTION IF NOT APPLICABLE.

A. Water Test: Installer to test a representative section of installed materials according to
procedures in AAMA 501.2.

B. Repair or replace work that does not pass testing or that is damaged by testing and retest work.

CLEANING

A. Clean the panel system, interior and exterior, immediately after installation.
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B. Refer to manufacturer's written recommendations.

END OF SECTION
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SECTION 08 5113
ALUMINUM WINDOWS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Extruded aluminum windows with fixed sash, operating sash, and infill panels.

B. Operating hardware.

1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Steel lintels.

B. Section 06 1000 - Rough Carpentry:  Wood perimeter shims.

C. Section 07 9005 - Jo intS:  Perimeter sealant and back-up materials.

D. Section 08 8000 - Glazing.

E. Section 12 2400- Window Shades.

1.03 REFERENCE STANDARDS

A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for
Windows, Doors, and Skylights; 2022.

B. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.

C. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.

D. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections; 2009.

E. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures for
Pigmented Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix);
2022.

F. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

G. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

H. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; American
Architectural Manufacturers Association; 2012.

I. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen; 2004 (Reapproved 2012).

J. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2023).

1.04 PERFORMANCE REQUIREMENTS

A. Performance Requirements:  As specified in PART 2, with the following additional
requirements:
1. Movement:  Accommodate movement between window and perimeter framing and

deflection of lintel, without damage to components or deterioration of seals as
recommended by manufacturer.

2. Fixed Windows - 4-5/8 Inch Depth:
a. Air Infiltration:  Limit air infiltration through assembly to 0.1 cubic feet/minute/square

foot of wall area, measured at a reference differential pressure across assembly of
6.2 psf as measured in accordance with ASTM E 283-04.

b. Condensation Resistance Factor:  CRF of 59 (frame) and 72 (glass) when measured
in accordance with AAMA 1503.98.
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c. Thermal Transmittance:  Maximum .33 BTU/hour/square foot/F U value.
d. Water Leakage:  None, when measured in accordance with ASTM E 331 with a test

pressure difference of .15 lbf/square foot.
e. Solar Heat Gain Coefficient:  0.4 or better.

3. Fixed - Stand Alone Windows - 4 Inch Depth:
a. Air Infiltration:  Limit air infiltration through assembly to 0.1 cubic feet/minute/square

foot of wall area, measured at a reference differential pressure across assembly of
6.24 psf as measured in accordance with ASTM E 283-04.

b. Condensation Resistance Factor:  CRF of 60 (frame) and 69 (glass) when measured
in accordance with AAMA 1503.98.

c. Thermal Transmittance:  Maximum .42 BTU/HR/SQ.FT/F U value.
d. Water Leakage:  None, when measured in accordance with ASTM E 331 with a test

pressure difference of 12 lbf/square foot.
e. Solar Heat Gain Coefficient:  0.4 or better.

4. Horizontal Sliding Windows - 4-5/8 Inch Depth:
a. Air Infiltration:  Limit air infiltration through assembly to 0.3 cubic feet/minute/square

foot of wall area, measured at a reference differential pressure across assembly of
6.24 psf as measured in accordance with ASTM E 283.

b. Condensation Resistance Factor:  CRF of 33 when measured in accordance with
AAMA 1503.1.

c. Thermal Transmittance: maximum .45 BTU/HR/SQ.FT/F U value.
d. Water Leakage:  None, when measured in accordance with ASTM E 331 with a test

pressure difference of .10 lbf/square foot.
e. Solar Heat Gain Coefficient:  0.4 or better.
f. Horizontal Sliding Windows - 4-5/8 inch Depth:

1) Air Infiltration:  Limit air infiltration through assembly to 0.3 cubic
feet/minute/square foot of wall area, measured at a reference differential
pressure across assembly of 6.24 psf as measured in accordance with ASTM E
283.

2) Condensation Resistance Factor:  CRF of 53 when measured in accordance
with AAMA 1503.1.

3) Thermal Transmittance: maximum .55 BTU/hour/square foot/F U value.
4) Water Leakage:  None, when measured in accordance with ASTM E 331 with a

test pressure difference of .25 lbf/square foot.
5) Solar Heat Gain Coefficient: 0.4 or better.

5. Glazing shall comply with the CPSC 16 CFR, Part 1201 criteria for Category 1 or Category
2:
a. Category 1:  9 square feet or less of exposed surface area.
b. Category 2:  more than 9 square feet of exposed surface area.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Provide component dimensions, information on glass and glazing, internal
drainage details, and descriptions of hardware and accessories.

C. Shop Drawings:  Indicate opening dimensions, elevations of different types, framed opening
tolerances, method for achieving air and vapor barrier seal to adjacent construction, anchorage
locations, glass types, and installation requirements.

D. Manufacturer's Installation Instructions:  Include complete preparation, installation, and cleaning
requirements.

E. Manufacturer's Qualification Statement.
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F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.07 QUALITY ASSURANCE

A. Manufacturer and Installer:  Company specializing in fabrication of commercial aluminum
windows of types required with not fewer than 5 years of experience.

B. Furnish a valid AAMA "Notice of Product Certification" indicating that the windows for the
Project conform to AAMA/NWWDA 101/I.S.2-97.

C. Furnish visible, permanent IGCC certification labels for the CBA rating level on dual-seal double
insulating glass units.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of AAMA CW-10.

B. Protect finished surfaces with wrapping paper or strippable coating during installation.  Do not
use adhesive papers or sprayed coatings that bond to substrate when exposed to sunlight or
weather.

1.09 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.

B. Maintain this minimum temperature during and 24 hours after installation of sealants.

C. Verify all existing conditions prior to order release.

1.10 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Windows:  Warrant for 1 year against defects in material or workmanship under normal use.

C. Insulating Glass Units:  Warrant seal for 5 years against visual obstruction from film formation
or moisture collection between internal glass surfaces, excluding that caused by glass
breakage or abuse.

D. Paint Finish:  Duranar™ Organic Finish Conforming to AAMA 2605-02:  Warrant for 15 years
against chipping, peeling, cracking, chalking, or fading.

E. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,
including interpane dusting or misting.  Include provision for replacement of failed units.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Traco; Product TR-780 Heavy Commercial AW-PG80-FW Fixed, Thermal Aluminum Window -
4-5/8" Depth. (If using with other window types)

B. Traco; Product TR-9500 Heavy Commercial F-AW100 Fixed, Thermal Aluminum Window - 4"
Depth. (Stand Alone Unit)

C. Traco; Product TR-6800 Heavy Commercial HS-AW50 Horizontal Sliding Thermal Aluminum
Window - 3-1/4" Depth.

D. Traco; Product TR-6300 Heavy Commercial HS-AW50 Horizontal Sliding Thermal Aluminum
Window - 4-5/8" Depth.

E. Or approved equal.

F. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 WINDOWS

A. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory finished,
with operating hardware, related flashings, and anchorage and attachment devices.

B. Performance Requirements:  Provide products that comply with the following:
1. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific window type:
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a. Performance Class (PC):  R.
2. Performance Requirements:  AAMA/NWWDA 101/I.S.2 AP-AW65 C-AW65; HS-AW50; H-

AW40.

C. Fixed, Non-Operable Type:
1. Construction:  Thermally broken.
2. Glazing:  Double; clear; Solarban 60 on # 3 surface Low E.
3. Exterior Finish:  Class I natural anodized.
4. Interior Finish:  Class I natural anodized.

D. Horizontal Sliding Type:
1. Construction:  Thermally broken.
2. Provide screens.
3. Glazing:  Double; clear; Solarban 60 on # 3 surface Low E.
4. Exterior Finish:  Class I natural anodized.
5. Interior Finish:  Class I natural anodized.

2.03 COMPONENTS

A. Glazing:  As specified in Section 08 8000.

B. Insect Screens (Sliding):  Half; held in exterior integral tracks with two (2) stainless steel leaf
springs; 5/16 inch x 1-1/2 inches x .050 inch extruded tubular aluminum frame with finish to
match window in color and performance; corners mitered, gusset reinforced, and crimped; 18 x
16 dark aluminum mesh secured with PVC spline.
1. Insect screens shall not be installed on emergency egress windows.

C. Weatherstrip (Sliding Windows):  Secured in extruded ports; double rows on sash perimeters:
rigid PVC weatherseal in one side of the horizontal sash rails, and pile conforming to AAMA
701-00 with polypropylene center fin in remaining locations.

D. Glazing Materials:  As specified in Section 08 8000.

2.04 MATERIALS

A. Extruded Aluminum:  ASTM B 221, 6063 alloy, T5 temper.

2.05 HARDWARE

A. Hardware (Sliding): Two (2) stainless steel wheel housings per sash with one (1) ball bearing
stainless adjustable steel wheel per housing; one (1) black zinc automatic handle/lock mounted
with stainless steel screws and one (1) black zinc keeper on meeting stiles.

B. Pulls:  Manufacturer's standard type.

C. Bottom Rollers:  Stainless steel, adjustable.

2.06 FABRICATION

A. Sliding:
1. Frame: Head and sill coped and fastened to jambs with two (2) stainless steel screws per

frame head/jamb corner, four (4) per frame sill/jamb corner; corners factory-sealed with
sealant conforming to AAMA 800-92.

2. Water Control: Tubular frame sill with separate and offset weep slots for each track;
concealed exterior weep covers with flaps to allow water to drain by gravity and resist
wind-driven water.

3. Sash: Tubular vertical sash stiles coped and fastened to horizontal sash rails with a
telescope-design joint secured with one (1) stainless steel screw per sash corner.

4. Sash Design: Mechanical meeting stile interlock; sash removed by removing take-out stop
in frame head, lifting sash, and swinging sash bottom to interior; weep holes for drainage.

B. Stand alone windows shall be provided with an extruded sill with drip leg matching existing
profile and setback whether a replacement or new installation, or as indicated on drawings.
 Windows in receptor or panning systems shall meet the same criteria, but will incorporate
manufacturer's entire system.



Highland Falls - Fort Montgomery Central School District 08 5113
Alterations and Additions to FMES Aluminum Windows
Project No. 2022-138 Ph1  Page No. 5 of 6 

2.07 FINISHES

A. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less
than 0.7 mils thick.

B. Class I Natural  Finish Anodized 2-step Finish:
1. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not

less than 0.7 mils thick.

C. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored
anodic coating not less than 0.7 mils thick; dark bronze or black.

D. Superior Performance Organic Coating System: AAMA 2605 multiple coat, thermally cured
polyvinylidene fluoride system; color as selected from manufacturer's standard colors.
1. Coating: PPG Duranar™ with resin containing 70 percent fluoropolymer; thermosetting;

alternative finishes will not be acceptable.
2. Quality standard: conforming to AAMA 2605-02, including 10 years Florida exposure and

4,000 hours humidity tests.
3. Pretreatment:  5-stage; zinc chromate conversion coating.
4. Application:  Electrostatic spray and oven bake by approved applicator.
5. Coating quantity:  Minimum one (1) primer coat and one color coat.
6. Dry film thickness:  Minimum 1.2 mils on exposed surfaces, except inside corners and

channels.

E. Finish Color:  As selected by Architect from manufacturer's standard range.

2.08 ACCESSORIES

A. Roller Shades for all new windows as described in Section 12 2400 - Window Shades.

PART 3  EXECUTION

3.01 EXAMINATION

A. Prepare openings to be in tolerance, plumb, level, provide for secure anchoring, and in
accordance with approved Shop Drawings. Provide perimeter wood blocking as required for
secure anchoring.

B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive
aluminum windows.

3.02 INSTALLATION

A. Use only skilled tradesmen with Work done in accordance with the Contract Drawings and
approved Shop Drawings.

B. Install windows in accordance with manufacturer's instructions.

C. Install window assembly in accordance with AAMA/WDMA/CSA 101/I.S.2/A440.

D. Provide perimeter wood blocking as required for secure anchoring.  Attach window frame and
shims to perimeter opening to accommodate construction tolerances and other irregularities.

E. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and
alignment with adjacent Work.

F. Provide thermal isolation where components penetrate or disrupt building insulation.  Pack
fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.

G. Coordinate attachment and seal of perimeter air barrier and vapor retarder materials.

H. Install operating hardware not pre-installed by manufacturer.

I. Install glass  in accordance with requirements specified in Section 08 8000 .

J. Install perimeter sealant in accordance with requirements specified in Section 07 9005 - Joint
Sealers.
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1. Prior to installing, window subsills shall be dammed at each end to substrate a minimum 1
inch vertical and horizontal.  Sealant shall be tooled to create swale moving water away
from each end.  Fastener heads shall be sealed with manufacturer recommended sealant
prior to setting window.  Receptor and panning systems shall be dammed at the head on
each end, and at all exterior joints where vertical and horizontal members meet.  Systems
that are required to be reversed due to existing conditions shall be dammed at the interior
members intersections, however, prior approval by Architect is required.

K. Sliding windows in receptor or panning systems shall receive blocking prior to installing closure
strips near the sill on either side to prevent movement from closing.
1. Post installation, windows shall be sealed at the exterior junction between window and

subsill along with full perimeter sealant as required.
2. Fasteners shall be concealed under glazing stops or where otherwise possible.

3.03 TOLERANCES

A. Maximum Variation from Level or Plumb:  1/16 inches every 3 ft non-cumulative or 1/8 inches
per 10 ft, whichever is less.

3.04 FIELD QUALITY CONTROL

A. Test installed units in conformance with AAMA 502-02 minimum requirements for air and water
infiltration with the window manufacturer, Contractor, and Owner present.

B. Select test units as directed by the Owner's Representative and use an AAMA-accredited
laboratory provided by the Owner or Contractor.

C. Replace windows that have failed field testing and retest until performance is satisfactory.

3.05 ADJUSTING

A. Adjust hardware for smooth operation and secure weathertight closure.

3.06 CLEANING

A. Remove excess sealant by moderate use of mineral spirits or other solvent acceptable to
sealant and window manufacturer.

END OF SECTION
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SECTION 08 5653
SECURITY WINDOWS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Security view windows, with glazing.

B. Security transaction windows with pass-through device.

C. Bullet Resistant Drawer.

1.02 RELATED REQUIREMENTS

A. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

1.03 REFERENCE STANDARDS

A. ASTM F1233 - Standard Test Method for Security Glazing Materials And Systems; 2021.

B. NIJ 0108.01 - Standard for Ballistic Resistant Protective Materials; 1985.

C. UL 752 - Standard for Bullet-Resisting Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Furnish anchorages, including sleeves, concrete inserts, anchor bolts, and items
with integral anchors, to be embedded into concrete or masonry, with setting diagrams and
installation, to applicable installer in time for installation.

B. Preinstallation Meeting:  Prior to start of installation arrange a meeting on site to familiarize
installer and installers of related work with requirements relating to this work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's published data showing materials, construction details,
dimensions of components, and finishes.

C. Shop Drawings:  Drawings prepared specifically for this project, showing plans, elevations,
sections, details of construction, anchorage to other work, hardware, and glazing.
1. For existing openings show verified field dimensions.
2. For new work show required opening dimensions and allowance for field deviation.

D. Samples of Color Anodized Finishes:  Frame member sections showing range of color to be
expected in finished work.

E. Coordination Drawings:  For each window opening, show locations and details of items
necessary to anchor windows that must be installed by others, in sufficient detail that installer of
those items can do so correctly without reference to the actual window itself.

F. Manufacturer's Qualification Statement.

G. Installer's Qualification Statement.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Firm with at least 5 years experience in the manufacture of
windows of the type specified and able to provide test reports showing that their standard
manufactured products meet the specified requirements; custom designed products not
acceptable.

B. Testing Agency Qualifications:  Independent testing agency able to show experience in
conducting tests of the type specified and:

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
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B. Provide manufacturer's warranty agreeing to repair or replace windows and window
components that fail within three years after Date of Substantial Completion due to, but not
limited to, the following:
1. Structural failure, failure of welds, and deterioration of metals and finishes beyond that

expected under detention use and normal weathering.
2. Failure of glazing due to excessive deflection of supporting members under wind load.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Security Transaction Windows with Pass-Through Device and integrated speaker:
1. Basis of Design: Armortex; www.armortex.com/#sle. .
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ASSEMBLIES

A. Security and Detention Windows:
1. Dimensions, profiles, features, and performance specified and indicated on drawings are

required; do not deviate unless specifically approved by Architect under substitution
procedures; see Section 01 6000.

2. Design to fit openings indicated on drawings; design to accommodate deviation of actual
construction from dimensions indicated on drawings.

3. Fabricate frames and sash with corners mitered or coped full depth with concealed welded
joints.

4. Design anchorages to provide performance equivalent to that required for window unit;
provide anchorages at least equivalent to those by which the tested units were anchored
to the test frame.

5. Separate dissimilar metals to prevent corrosion by galvanic action by painting contact
surfaces with primer or with sealant or tape recommended by manufacturer for the
purpose.

6. Weld components before finishing and in concealed locations, to greatest extent possible;
minimize distortion and discoloration of finish; remove residue of welding; grind exposed
welds smooth and finish to match.

7. Label units to indicate which side is which, such as inside/outside or secure/non-secure;
use labels that are removable after installation but durable enough not to be lost during
delivery, storage, handling, and installation.

2.03 SECURITY TRANSACTION WINDOWS WITH PASS-THROUGH DEVICE

A. Security Transaction Windows with Pass-Though Device: Factory-assembles fixed glazing
panle reglazable from secure side with out disassembly of frame, with non-removable trim and
glazing stops on non-secure side (inside toward office); glazing slanted outward at 5 degrees
from sill to head.
1. Location:  Built within interior  wall, as indicated on drawings.
2. Type of Use:  As indicated on drawings.
3. Ballistic Resistance:  Tested to meet UL 752, Level 3 .
4. Window Type:  Fixed.

a. Overall Window Frame Size:  As indicated on drawings.
b. Frame Material:  Stainless steel.

1) Finish: #3 Satin finish.
5. Steel Sheet:

a. ASTM A1008/1008M, cold rolled, free from scale, pitting, coil breaks and other
surface defects.

6. Bullet-Resistant Composite: UL Listed Bullet Resistant Composite by Armortex, of UL
Ballistic Level equal to specified frame ballistic protection level.

7. Ballistic Steel: Hi-Hard Ballistic Steel of UL Ballistic Level equal to specified frame ballistic
protection level.
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8. Glazing: UL liste Glass-clad polycarbonate; kind as required to acheive performance
criteria specified.

9. Frames:
a. Fabricate for 16-gauge steel lined with ballistic steel.
b. Bullet-resistant rating equivalent or equal to or greater than glazing.
c. Weld frame corners; knowck-down and mechanical joints not acceptable. Welding in

accordance with AWS D1.3/D1.3M. Grind exposed welds flush and smooth.
d. Replacement of glazing from secure side of window, not requiring removal of frame

from opening.
10. Pass-Through Device:  Drawer mounted below window and deal tray built into window sill .

a. Operation:  Manual.
11. Window Speaker:

a. Battery operated Haven Tech #SC100 Speak-thru by Armortex.
b. Maximum Balllistic protection level-3.
c. Material:  Aluminum.
d. Finish Color:  As selected from manufacturer's standard colors.
e. Communication:  Integrated microphone, speaker, and call button.

B. Product:
1. Armortex- Stainless Steel Transaction Window with Package receiver .
2. Substitutions: See Section 01 6000 - Product Requirements.

2.04 ACCESSORIES

A. Bullet Resistant Drawer:
1. Ballistic Level: Level 3.
2. Finish: #3 Brushed.
3. Primary Material: 16 ga. Steel.
4. Height: 7"
5. Length: 24"
6. Width: 17-3/4"

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that window openings are ready for installation of windows.

B. Verify that correct embedded anchors are in place and in proper location; repair or replace
anchors as required to achieve satisfactory installation.

C. Notify Architect if conditions are not suitable for installation of windows; do not proceed until
conditions are satisfactory.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions and drawing details.

B. Install windows in correct orientation (inside/outside or secure/non-secure).

C. Anchor windows securely in manner so as to achieve performance specified.

D. Set sill members and sill flashing in continuous bead of sealant.

3.03 ADJUSTING

A. Adjust operating components for smooth operation while also providing tight fit at contact points
and a secure enclosure; lubricate operating hardware.

3.04 CLEANING

A. Clean exposed surfaces promptly after installation without damaging finishes.

B. Remove and replace defective work.

END OF SECTION
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Part 1 GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes but not limited to the following: 

1. Mechanical and/or electrical hardware. 
2. Cylinder for hardware specified in other sections. 

 
B. Related Requirements 

1. Division 01 Section “Closeout Procedures” 
2. Division 06 Section “Rough Carpentry”. 
3. Division 06 Section “Finish Carpentry”. 
4. Division 08 Section “Hollow Metal Doors and Frames”. 
5. Division 08 Section “Fiberglass Doors”. 

C. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

2. ICC/IBC - International Building Code. 

3. NFPA 70 - National Electrical Code. 

4. NFPA 101 - Life Safety Code. 

5. State Building Codes, Local Amendments. 
 

1.3 COORDINATION 

A. Installation Templates: Distribute for doors, frames, and other work specified to be factory 
prepared. Check Shop Drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements. 

B. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

 
1.4 COORDINATION AND MEETINGS 

A. Location: Conduct conferences on project site or other location as directed by the 
Architect/Owner. 
 

B. Preinstallation Conference 

1. Purpose of the Preinstallation conference is to: 

a. Coordinate between trades, so all understand their responsibilities. 
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b. To instruct the installing contractors' personnel on the proper installation and 
adjustment of their respective products. 

1. Hardware supplier is responsible for bringing the installation instructions to the 
meeting. 

c. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

d. Review sequence of operation narratives for each unique access-controlled opening. 
e. Review the requirements for local and state building codes and how they apply to 

doors, frames, and hardware. 

1. Opening forces to follow DOJ’s “2010 ADA Standards for accessible design”. 
f. Review any special applications. 

2. Conference participants shall include but not limited to: 

a. General Contractor. 
b. Installer for doors, frames, and hardware. 
c. Supplier Representative. 
d. Owner and/or Owners Representative. 
e. Construction Manager (if applicable). 
f. Engineer and/or Engineers Consultant. 

 
C. Keying Conference: 

1. Incorporate conference decisions into keying schedule after reviewing door hardware 
keying system including, but not limited to, the following: 

a. Flow of traffic and degree of security required.  

b. Preliminary key system schematic diagram. 

c. Requirements for key control system. 
1. This is to include the number of keys per keyset. 
2. Number of Master level keys. 
3. Use of keyed construction cores. 

d. Requirements for access control. 

e. Address for delivery of keys. 
 

2. Keying Conference participants shall include but not limited to: 

a. Supplier Representative. 
b. Owner and/or Owners Representative. 

Engineer and/or Engineers Consultant 
 
 

1.5 SUBMITTALS 

A. Submittal Sequence to follow in this order and each are to be submitted under separate 
cover:  
1. Door Hardware Schedule. 
2. Hardware Product Data. 
3. Samples. 
4. Keying Schedule (Only after the keying meeting has taken place). 
5. Closeout Submittals. 
6. Submit door hardware schedule concurrent with submissions of Product Data, Samples, 

Riser Diagrams. 
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B. Information Submittals: 

1. Qualification Data: Submit qualification data for the Installer and Supplier as defined 
under Quality Assurance of the Section. 

2. Product Certifications: 
a. Certify that door hardware for use on each type and size of labeled fire-rated doors 

complies with listed fire-rated door assemblies. 

C. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate 
the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish of door hardware. 

1. Format: Use same scheduling sequence and use same door numbers as in the Contract 
Documents. 
 

2. Content: Include the following information: 
a. Index of openings showing hardware set assignments. 
b. Identification number, location, hand, fire rating, size, degree of opening, and 

material of each door and frame. 
c. Locations of each door hardware set, cross-referenced to floor plans, and to door 

and frame schedule. 
d. Complete designations, including name and manufacturer, type, style, function, size, 

quantity, function, and finish of each door hardware product. 
e. Description of electrified door hardware sequences of operation and interfaces with 

other building control systems. 
f. Fastenings and other installation information. 
g. Explanation of abbreviations, symbols, and designations contained in door hardware 

schedule. 
h. Mounting locations for door hardware. 
i. Complete list of related door devices specified or supplied in other Sections for each 

door and frame. 
 

D. Door Hardware Product Data:  Prepared by or under the supervision of supplier. 
1. Provide an index of products used grouped by manufacturer. 
2. Each product shall be highlighted or marked accordingly.   

a. Do not include pages or products that are not applicable to the project.  If they 
appear on the same page as a product being used, they shall be crossed out. 

E. Samples:  

1. Provide a finish sample for each exposed product in each finish specified, in 
manufacturer's standard size. 

2. Tag Samples with full product description to coordinate samples with the door hardware 
schedule. 

F. Keying Schedule: Only after a keying meeting with the owner has taken place, prepare a 
keying schedule detailing final instruction. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers 
and special instructions.  

1. The owner must approve submitted keying schedule prior to the ordering of permanent 
cylinders/cores. 



SECTION 087100 – DOOR HARDWARE  BCA ARCHITECTS ENGINEERS 

 
Highland Falls – Fort Montgomery Central School  08 1000  
Additions & Alterations to FMES  Door Hardware 
Project No. 2022-138 Ph1  Page No. 4 of 28 

G. Closeout Submittals: 
 
1. After final approval is received from the architect, submit a Record Copy of the Door and 

Hardware Schedule with all the content as previously required. 
a. Submittal must be stamped “RECORD COPY”. 
b. The Record Copy will be given to the installer for the installation of the hardware.  
 

2. Warranty Submittal:  Warranty information to include the following information: 
a. Original factory order number. 
b. Date order was placed. 
c. Date of installation (approximately if unknown). 

 
3. Operating and Maintenance Manuals:  

a. Provide manufacturers operating and maintenance manuals for each item comprising 
the complete door hardware installation in quantity as required in Division 01, 
Closeout Procedures. 

 
H. Submittals that do not comply with all the requirements above will be rejected and will have to 

be resubmitted.  Any project delays caused by incorrect/incomplete submittals will be the 
responsibility of the General Contractor and Hardware Supplier. 
 

 
1.6 QUALITY ASSURANCE 

 
A. Installer Qualifications: 
 

1. A minimum 3 years documented experience installing both standard and electrified door 
hardware similar in material, design, and extent to that indicated for this Project and 
whose work has resulted in construction with a record of successful in-service 
performance. 
 

B. Door Hardware Supplier Qualifications:  
 
1. Experienced commercial door hardware distributors with a minimum 5 years documented 

experience supplying both mechanical and electromechanical hardware installations 
comparable in material, design, and extent to that indicated for this Project.  

2. Supplier recognized as a factory direct distributor by the manufacturers of the primary 
materials with a warehousing facility in Project's vicinity.  
 

1.7 DELIVERY AND STORAGE 
 
A. All hardware for field installation shall be delivered to the project site. 

 
1. Any hardware that is required to be factory installed shall be delivered to the factory at 

the cost of the supplier of the doors or frames requiring the factory installation. 
 

B. Inventory door hardware on receipt and provide secure lock-up and shelving for door 
hardware delivered to Project site. 
 
1. Do not store electronic access control hardware, software or accessories at Project site 

without prior authorization. 
2. Storage area must be maintaining low humidity and a temperature between 60 to 90 

degrees Fahrenheit. 
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C. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 
 

D. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

 
1.8 WARRANTY 

 
A. General Warranty: Reference Division 01, General Requirements. Special warranties 

specified in this Article shall not deprive Owner of other rights Owner may have under other 
provisions of the Contract Documents and shall be in addition to, and run concurrent with, 
other warranties made by Contractor under requirements of the Contract Documents. 
 

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or 
replace components of standard and electrified door hardware that fails in materials or 
workmanship within specified warranty period after final acceptance by the Owner. Failures 
include, but are not limited to, the following: 

 
1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

 
C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 

indicated. 
 

D. Special Warranty Periods: 
 

1. Ten (10) years for mechanical mortise locks. 
2. Ten (10) years for mechanical exit hardware. 
3. Ten (10) years for mechanical, manual overhead door closers. 

 
1.9 MAINTENANCE 

 
A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 
 
 

Part 2 – PRODUCTS 
 

2.1 MANUFACTURERS 
 
A. Source Limitations: Obtain each type of door hardware from single manufacturer. 

 
1. Provide electrified door hardware from same manufacturer as mechanical door hardware 

unless otherwise indicated. Manufacturers that perform electrical modifications and that 
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 
are acceptable. 
 

2.2 PERFORMANCE REQUIREMENTS 
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A. Means of Egress Doors: Latches do not require more than 15 lbf to release the latch. Locks 
do not require use of a key, tool, or special knowledge for operation. 
 

B. Accessibility Requirements: For door hardware on doors in an accessible route, comply with 
the DOJ's "2010 ADA Standards for Accessible Design". 

 
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf. 
2. Comply with the following maximum opening-force requirements: 

a. Interior, Hinged Doors: 5 lbf applied perpendicular to door. 
b. Sliding or Folding Doors: 5 lbf applied parallel to door at latch. 
c. Provide thresholds not more than 1/2 inch high. 
d. Adjust door closer sweep periods so that, from an open position of 90 degrees, the 

door will take at least 5 seconds to move to a position of 12 degrees from the latch. 
e. Adjust spring hinges so that, from an open position of 70 degrees, the door will take 

at least 1.5 seconds to move to the closed position. 
 

2.3 SCHEDULED DOOR HARDWARE 
 
A. General: Provide door hardware for each door to comply with requirements in Door Hardware 

Sets and each referenced section that products are to be supplied under. 
 

B. For products furnished, but not installed, under this Section, Coordinating, purchasing, 
delivering, and scheduling remain requirements of this Section. 

 
C. Equals: Requests for equals and product approval for inclusive mechanical and 

electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01. 
Approval of requests is at the discretion of the architect, owner, and their designated 
consultants. 
 

D. Substitutions: Are not allowed unless the specified product(s) are no longer available. 
 
2.4 HINGES 

 
A. Hinges are to meet or exceed ANSI/BHMA A156.1 requirements. 
 
B. Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-

metal frames. 
 

C. Hinge Size: Provide the size listed in the hardware sets. 
 

D. Hinge Type:  Provide the type listed in the hardware sets. 
 

E. Manufacturers: 
 
1. PBB Hinge Company (PBB). (Basis of Design). 
2. Hager (HA). 
3. Stanley Hardware (ST). 

 
2.5 CONTINUOUS HINGES 

 
A. General Requirements: 
 

1. Continuous Hinges are to meet or exceed ANSI/BHMA A156.26 Grade 1 Requirements. 
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2. Fabricated to full height of door and to template screw locations; with components 
finished after milling and drilling are complete. 

3. Hinges are to be non-handed. 
4. Factories to prepare for electrical cut-outs. 
5. Hinge Type:  Provide the type listed in the hardware sets. 
6. Coordinate with door manufacturers for the exact type required, as it varies between door 

manufacturers and application. 
 

B. Continuous, Gear-Type Hinges:  
 
1. Manufactured out of 6063-T6 extruded-aluminum, pin-less, geared hinge leaves joined by 

a continuous extruded-aluminum channel cap; with concealed, self-lubricating bearings. 
2. Manufacturers: 

 
a. Select (SEL) (Basis of Design). 
b. Architectural Builders Hardware (ABH) 
c. PBB Hinge Company (PBB). 

 
2.6 MANUAL FLUSH BOLTS 

 
A. Bolts are to meet or exceed ANSI/BHMA A156.3 and A156.16, Grade 1 requirements. 

 
B. Furnish Dustproof Strikes for all bottom bolts at interior doors. 

 
C. Provide related accessories or mounting brackets as required for appropriate installation and 

operation. 
 

D. Manufacturers: 
 

1. Ives (IVE) (Basis of Design). 
2. Rockwood Manufacturing (ROC). 
3. Trimco (TRI). 

 
2.7 CYLINDERS AND KEYING 

 
A. Cylinders: Original manufacturer cylinders complying with the following: 

 
1. Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. 
2. Meet or exceed ANSI/BHMA A156.5 Grade 1 requirements. 
3. Mortise Type: Threaded cylinders with rings and cams to suit hardware application. 
4. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring. 
a. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to 

be flush and be free spinning with matching finishes.  Stamped collars are not 
allowed. 

5. Face finished to match lockset. 
6. Core Type: Small format Interchangeable (SFIC). 
7. Keyway: Match existing. 
8. Keying: Factory Keyed, per approved Keying Schedule. 
9. Key Quantity: 

a. Change keys per cylinder/core: Two (2). 
b. Master keys per level: Five (5). 
c. Key Blanks: One Hundred (100). 
 

B. Construction Keying: 
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1. Construction Master Keys: Provide temporary construction cores for the construction 

period. Owner to provide permanent cores.  
a. Provide 10 construction master keys. 

 
 

C. Manufacturers: 
 
1. TownSteel (TOW). (Basis of Design). 
2. Best (BES). 
3. Schlage (SCH). 

 
2.8 MECHANICAL LOCK AND LATCHING DEVICE 

 
A. Cylindrical Locks: 

 
1. Locks shall meet or exceed ANSI/BHMA A156.2 Series 4000 Operation Grade 1 

requirements. 
2. Locks are to be non-handed and fully field reversible. 
3. Basket: 

a. 2-3/4” unless noted otherwise. 
4. Lock trim and function as shown in hardware sets. 
5. Latchbolt: 

a. Provide deadlocking latchbolt for all locks with a keyed function. 
6. Manufacturers: 

 
a. TownSteel (TOW). CE Series (Basis of Design) 
b. Schlage (SCH) ND Series.  
c. Sargent Manufacturing (SAR) 10 Line. 

 
2.9 EXIT DEVICES  

 
A. Exit Devices and Auxiliary Items shall meet or exceed ANSI/BHMA A156.3, Grade 1 

requirements. 
 

B. Where function of the Exit Device requires a cylinder, provide a cylinder per the requirements 
of the Keying System. 

 
C. Function and Trim design as listed in the Hardware Sets. 

 
D. Provide mounting bracket or spacers as required for proper installation and operation. 

 
E. Do not cut perimeter gasket to mount the Exit Device Strikes.  Adjust template accordingly. 

 
F. Manufacturers: 

 
1. TownSteel (TOW) ED2000 Series (Basis of Design). 
2. Von Duprin (VON) 98 Series. 
3. Detex (DET) Advantex Series. 

 
 

2.10 SURFACE CLOSERS 
 
A. Surface Closers shall meet or exceed ANSI/BHMA A156.4, Grade 1 requirements. 
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B. Surface Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed for 
use of fire rated doors. 

 
C. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers 

depending on size of door, exposure to weather, and anticipated frequency of use.  
 

D. Provide Surface Closers complying the Americans with Disabilities Act, ANSI ICC/A117.1. 
 

E. Provide accessories including custom templates, special mounting brackets, spacers and 
drop plates as required for proper installation and operation. 
 

F. Coordinate with Overhead Holder/Stop installation, provide special templates as required to 
avoid hardware conflicts. 
 

G. Manufacturers: 
 

1. TownSteel (TOW). TDC-40 Series (Basis of Design). 
2. Norton (NOR) 9500 Series. 
3. LCN (LCN) 4040XP Series. 

 
2.11 OVERHEAD STOPS AND HOLDERS 

 
A. Stops and Holders shall meet or exceed ANSI/BHMA A156.8, Grade 1 requirements. 

 
B. Provide units that are through bolted on all Wood Door applications. 

 
C. Coordinate with door closer installation, special templating may be required. 

 
D. Where stops and holders are specified, coordinate with door manufacturer to insure proper 

application, installation, and operation.  
 

E. Function as show in Hardware Sets. 
 

F. Manufacturers: 
 

1. Glynn Johnson (GLY) (Basis of Design). 
2. Architectural Builders Hardware (ABH). 
3. Rixson (RIX). 

 
2.12 ARCHITECTURAL TRIM 

 
A. Protective Plates: 

 
1. Shall meet ANSI/BHMA A156.6 requirements. 

 
2. Protective plates, fabricated from the following: 

a. Stainless Steel: 300 grade, 050-inch thick. 
 

3. Kick Plates are to be installed on the push side of the door, unless stated otherwise. 
 

4. Size: Fabricate protection plates not more than 1 1/2" less than door width (LDW) on stop 
side of single doors and 1” LDW on stop side of pairs of doors, and not more than 1" less 
than door width on pull side. Coordinate and provide proper width and height as required 
where conflicting hardware dictates.  
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5. Provide Plates with countersunk screw holes. 
 

6. Provide Plates are to be beveled on all 4 edges. 
 

7. Height: 10”, unless noted otherwise. 
 

8. Manufacturers: 
 

a. Ives (IVE) (Basis of Design). 
b. Rockwood Products (ROC). 
c. Burns Manufacturing (BUR). 

 
2.13 DOOR STOPS AND HOLDERS 

 
A. Door Stops and Holders shall comply with ANSI/BHMA A156.16, Grade 1 requirements. 

 
B. Provide wall bumpers, either convex or concave types as required. 

 
C. Provide Door stops with anchorage required based upon wall or floor application. 

 
D. Do not mount floor stops where they will impede traffic.  

 
E. Where floor or wall bumpers are not appropriate, provide overhead type stops and holders. 

 
F. Manufacturers: 

 
1. Ives (IVE). (Basis of Design). 
2. Burns Manufacturing (BUR).  
3. Trimco (TRI). 

 
2.14 THRESHOLDS 

 
A. Thresholds shall comply with ANSI/BHMA A156.21 requirements. 

 
B. Thresholds shall be fabricated to full width of opening. 

 
C. Provide non-slip surface. 

 
D. Provide Stainless Steel Fasteners, type as detailed or required for specific floor conditions. 

 
E. Manufacturers: 

 
1. K.N. Crowder (KNC) (Basis of Design). 
2. Hager Companies (HAG). 
3. National Guard Products (NGP). 

 
2.15 GASKETING 

 
A. Door Gasketing shall comply with ANSI/BHMA A156.22 requirements. 

 
B. Provide with resilient or flexible seal strips that are easily replaceable and readily available 

from stocks maintained by manufacturer. 
 

C. Perimeter gasketing should not be cut around door hardware.  Gaskets must maintain a 
continuous seal at top and vertical edges.  Adjust hardware templates accordingly. 
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D. Manufacturers: 

 
1. K.N. Crowder (KNC) (Basis of Design). 
2. Hager Companies (HAG). 
3. National Guard Products (NGP). 

 
 

2.16 SILENCERS 
 
A. Provide "push-in" type silencers for hollow metal or wood frames. 

 
B. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
 

C. Omit where gasketing is specified. 
 

D. Manufacturers: 
 

1. Ives (IVE) (Basis of Design). 
2. Burns (BUR). 
3. Rockwood (ROC). 

 
 

2.17 FABRICATION 
 
A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade 

name displayed in a visible location except in conjunction with required fire-rating labels and 
as otherwise approved by Architect. 
 
1. Manufacturer's identification is permitted on rim of lock cylinders only. 

 
B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming 

method indicated, using manufacturer's standard metal alloy, composition, temper, and 
hardness. Furnish metals of a quality equal to or greater than that of specified door hardware 
units and BHMA A156.18. 

 
1. The use of Aluminum or Brass/Bronze based screws is not acceptable. 
 

C. Fasteners: Provided by door hardware manufacturer, to comply with published installation 
instructions, templates and as test for fire rated applications.  
 
1. The use of other fasteners will be rejected. 

 
2. Provide Phillips flat-head screws with finished heads to match surface of door hardware 

unless otherwise indicated. 
 

3. The use of Self-Drilling or Self-Tapping Screws is not permitted. 
 

4. Concealed Fasteners: For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners.  
 

5. Gasket Fasteners: Provide Stainless Steel fasteners. 
 

6. Threshold Fasteners:  
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a. Concrete floors: Provide ¼-20 Stainless Steel Machine Screws and Expansion 

Shields. 
 

7. Hinge Fasteners: 
 
a. Provide screws our of steel or stainless Steel to match hinge base material. 
b. Provide Machine Screws for metal door and frame applications. 

 
2.18 FINISHES 

 
A. Provide finishes complying with ANSI/BHMA A156.18 as indicated in door hardware 

schedule. 
 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

 
C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples. Noticeable 
variations in the same piece are not acceptable. Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 
 
 

Part 3 – EXECUTION 
 

3.1 EXAMINATION 
 
A. Examine doors and frames, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire-rated door assembly construction, wall and floor 
construction, and other conditions affecting performance of the Work. 
 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware.  

 
C. Proceed only after such discrepancies or conflicts have been resolved in writing. 

 
3.2 PREPARATION 

 
A. Steel Doors and Frames: For surface-applied door hardware, drill and tap doors and frames 

according to ANSI/SDI A250.6. 
 

3.3 INSTALLATION 
 
A. Install each door hardware item to comply with manufacturer's written instructions. Where 

cutting and fitting are required to install door hardware onto or into surfaces that are later to 
be painted or finished in another way, coordinate removal, storage, and reinstallation of 
surface protective trim units with finishing work. Do not install surface-mounted items until 
finishes have been completed on substrates involved. 
 

B. Set units level, plumb, and true to line and location. Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

 
C. Mounting Heights: Mount door hardware units at heights indicated in following applicable 

publications, unless specifically indicated or required to comply with governing regulations: 
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1. Standard Steel Doors and Frames: DHI’ s "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames". 
2. Comply with ANSI A117.1 "Accessibility Guidelines for Buildings and Facilities". 

 
D. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 

fasteners and anchors according to industry standards. 
 

E. Self-closing doors must close and latch completely from the fully opened position. 
 

F. Lock Cylinders:  
 

1. Install construction cylinders to secure building and areas during construction period. 
 

G. Thresholds: Set thresholds in full bed of sealant, and caulk around all edges, complying with 
requirements specified in Section 079200 "Joint Sealants." 
 

H. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 
 
1. Do not notch or cut perimeter gasketing to install other surface-applied hardware. 

 
I. Door Bottoms: Apply to bottom of door, forming seal with floor or threshold when door is 

closed. 
 

J. Door Closers: Adjust closers to follow opening forces listed under this sections Performance 
Requirements. 

 
1. Degree of opening:  Template the closer to allow for the maximum degree of opening the 

conditions will allow. 
 

2. Back Check valve shall be adjusted so it engages 10 degrees prior to the door reaching 
full swing. 
 

3. Latch Speed valve shall be adjusted so the door latches properly without slamming. 
 

4. When through-bolts are used on wood doors, do not overtighten, and crush the door.  If 
this happens the door is to be replaced. 

 
K. Wall Bumpers or Stops: Note that blocking in drywall partitions where wall stops, or other wall 

mounted hardware is located is required. 
 

3.4 FIELD QUALITY CONTROL 
 
A. Produce project punch report for each installed door opening indicating compliance with 

approved submittals and verification hardware is properly installed, operating, and adjusted. 
Include list of items to be completed and corrected, indicating the reasons or deficiencies 
causing the Work to be incomplete or rejected. 
 

B. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action 
Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and 
Video Recordings. 
1. Submit documentation of incomplete items in PDF electronic format. 
 

3.5 ADJUSTING 
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A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 
 
1. Door Closers: Adjust sweep period to comply with accessibility requirements and 

requirements of authorities having jurisdiction. 
 

3.6 CLEANING AND PROTECTION 
 
A. Clean adjacent surfaces soiled by door hardware installation. 

 
B. Clean operating items as necessary to restore proper function and finish. 

 
C. Provide final protection and maintain conditions that ensure that door hardware is without 

damage or deterioration at time of Substantial Completion. 
 
3.7 MAINTENANCE SERVICE 

 
A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 
 

3.8 DEMONSTRATION 
 
A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 

electromechanical door hardware. 
 

3.9 DOOR HARDWARE SCHEDULE 
 
A. The hardware sets represent the design intent and direction of the owner and architect. 

Discrepancies, conflicting hardware and missing items should be brought to the attention of 
the architect with corrections made prior to the bidding process.  
 

B. At existing openings with new hardware the supplier shall field inspect existing conditions 
prior to the submittal stage to verify the specified hardware will work as required.  

 

 

Abbreviation Name 

GLY Glynn-Johnson Corp 

IVE H.B. Ives 

KNC K.N. Crowder Mfg. Inc. 

LCN Lcn Commercial Division 

PBB Pbb Inc 

SEL Select Products Ltd 

SPE Special-Lite Inc 

TOW Townsteel Inc 
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Hardware Group No. 01 

For use on Door #(s): 

100A      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONTINUOUS HINGE SL24 HD  628 SEL 

2 EA FIRE EXIT DEVICE ED1200F LBR  630 TOW 

1 EA EXIT DEVICE TRIM ED308R  626 TOW 

1 EA RIM CYLINDER TS1 ICR7  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA FIRE/LIFE HOLDER 4040SEH SEH AC/DC  689 LCN 

2 EA SURFACE CLOSER TDC40 CUSH  689 TOW 

4 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA GASKETING W-66  BK KNC 

2 EA MEETING STILE 
ASTRAGAL 

W-5S  AL KNC 

DOORS NORMALLY HELD OPEN ELECTRONICALLY. 
AUTOMATIC RELEASE UPON SMOKE/FIRE ALARM ACTIVATION 
 

Hardware Group No. 02 

For use on Door #(s): 

101-1A      

Provide each RU door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA RIM OR MORTISE 
CYLINDER 

AS REQUIRED  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1   BALANCE OF HARDWARE BY 
DOOR MANUFACTURER 
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Hardware Group No. 03 

For use on Door #(s): 

101A 101B     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 4B81 5" NRP  US26D PBB 

1 EA ACCESS CONTROL LOCK BY SECURITY VENDOR  626  

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40 EDA  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA MAGNET SEM7850 12V/24V/120V  689 LCN 

1 EA GASKETING W-66  BK KNC 

DOOR CAN BE HELD OPEN BY WALL MAGNET. 
AUTOMATIC RELEASE UPON SMOKE/FIRE ALARM ACTIVATION. 
 

Hardware Group No. 04 

For use on Door #(s): 

102-1A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA PRIVACY LOCK W/ IND MSS-19-O-S  626 TOW 

1 EA SURFACE CLOSER TDC40 EDA  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

3 EA SILENCER SR64  GRY IVE 

1 EA HOOK & BUMPER UB14  CH A&J 

 

Hardware Group No. 05 

For use on Door #(s): 

102-2A      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

6 EA HINGE 4B81 5" NRP  US26D PBB 

2 EA MANUAL FLUSH BOLT FB358  626 IVE 

1 EA DUST PROOF STRIKE DP2  626 IVE 

1 EA STOREROOM LOCK CEI-86-S  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA OH STOP 90S  630 GLY 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

2 EA SILENCER SR64  GRY IVE 
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Hardware Group No. 06 

For use on Door #(s): 

102-3A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA OFFICE/ENTRY LOCK CEI-109-S  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 

 

Hardware Group No. 07 

For use on Door #(s): 

103A 109A 115A 202A 203A  

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK BY SECURITY VENDOR  626  

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

1 EA GASKETING W-66  BK KNC 
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Hardware Group No. 08 

For use on Door #(s): 

102A      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONTINUOUS HINGE SL24 HD  628 SEL 

1 EA REMOVABLE MULLION EDF170-8  689 TOW 

2 EA EXIT DEVICE ED1100F  630 TOW 

2 EA EXIT DEVICE TRIM ED308R  626 TOW 

1 EA MORTISE CYLINDER 4046I  626 TOW 

2 EA RIM CYLINDER TS1 ICR7  626 TOW 

3 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA SURFACE CLOSER TDC40 CUSH  689 TOW 

4 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

2 EA MAGNET SEM7850 12V/24V/120V  689 LCN 

1 EA MULLION SEAL 8780NBK PSA  BK ZER 

1 EA GASKETING W-66  BK KNC 

2 EA MEETING STILE 
ASTRAGAL 

W-5S  AL KNC 

DOORS CAN BE HELD OPEN BY WALL MAGNETS. 
AUTOMATIC RELEASE UPON SMOKE/FIRE ALARM ACTIVATION 
 

Hardware Group No. 09 

For use on Door #(s): 

102B 102C     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL11 HD EPT (BY DOOR MFR.)  628 SEL 

1 EA ELECTRIC POWER 
TRANSFER 

EPT-1  689 TOW 

1 EA EXIT DEVICE ED1100ELR  630 TOW 

1 EA INTEGRAL FLUSH PULL SL-86 (BY DOOR MFR.)  628 SPE 

1 EA SURFACE CLOSER TDC40 SCUSH  689 TOW 

1 EA WEATHER STRIPPING W-20S  CLR KNC 

1 EA ADJUSTABLE DOOR 
BOTTOM 

SL-301 (BY DOOR MFR.)  AL SPE 

1 EA THRESHOLD CT-46  MIL KNC 

1 EA CREDENTIAL READER BY SECURITY VENDOR    

1 EA DOOR CONTACT 679-05HM/WD  BLK SCE 

1 EA REQUEST TO EXIT BY SECURITY VENDOR    

1 EA POWER SUPPLY PS-101   TOW 

1  CARD READER BY SECURITY VENDOR    
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Hardware Group No. 10 

For use on Door #(s): 

104-1A 117-1A 204-1A    

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA PRIVACY LOCK W/ IND MSS-19-O-S  626 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

3 EA SILENCER SR64  GRY IVE 

1 EA HOOK & BUMPER UB14  CH A&J 

 

Hardware Group No. 11 

For use on Door #(s): 

104-2A 115-1A 204-2A    

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK REINSTALL EXISTING  626  

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 

 

Hardware Group No. 12 

For use on Door #(s): 

104A 204A     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK REINSTALL EXISTING  626  

1 EA SURFACE CLOSER TDC40 EDA  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING W-66  BK KNC 
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Hardware Group No. 13 - Omitted 

 

Hardware Group No. 14 

For use on Door #(s): 

109-1A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA CLASSROOM LOCK CEI-84-S  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA OH STOP & HOLDER 450F  630 GLY 

3 EA SILENCER SR64  GRY IVE 

 

Hardware Group No. 15 

For use on Door #(s): 

111A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK BY SECURITY VENDOR  626  

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

1 SET GASKETING 870AA-S  AA ZER 

1 EA DOOR BOTTOM 364AA  AA ZER 
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Hardware Group No. 16 

For use on Door #(s): 

115B      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

6 EA HINGE BB81 4.5" NRP  US26D PBB 

2 EA ELECTRIC POWER 
TRANSFER 

EPT-1  689 TOW 

2 EA EXIT DEVICE ED1300    

1 EA ELECTRONIC EXIT TRIM ED309R-E24-FSE  626 TOW 

1 EA RIM CYLINDER TS1 ICR7  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA SURFACE CLOSER TDC40 EDA  689 TOW 

2 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

2 EA WALL STOP WS406/407CVX  630 IVE 

1 EA ASTRAGAL W-8P  CLR KNC 

2 EA SILENCER SR64  GRY IVE 

2 EA DOOR CONTACT 679-05HM/WD  BLK SCE 

1 EA POWER SUPPLY BY SECURITY VENDOR    

1 EA REQUEST TO EXIT BY SECURITY VENDOR    

1  CARD READER BY SECURITY VENDOR    

 

Hardware Group No. 17 

For use on Door #(s): 

117-2A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA CLASSROOM LOCK CEI-84-S  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

3 EA SILENCER SR64  GRY IVE 

1 EA HOOK & BUMPER UB14  CH A&J 
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Hardware Group No. 18 

For use on Door #(s): 

117A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK REINSTALL EXISTING  626  

1 EA OH STOP 90S  630 GLY 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA GASKETING W-66  BK KNC 

 

Hardware Group No. 19 

For use on Door #(s): 

118A 120A     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA PRIVACY LOCK W/ IND MSS-19-O-S  626 TOW 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

1 EA GASKETING W-66  BK KNC 

 

Hardware Group No. 20 

For use on Door #(s): 

126A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK REINSTALL EXISTING  626  

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

1 EA GASKETING W-66  BK KNC 
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Hardware Group No. 21 

For use on Door #(s): 

128A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK REINSTALL EXISTING  626  

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

1 EA GASKETING W-66  BK KNC 

 

Hardware Group No. 22 

For use on Door #(s): 

115-2A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 4B81 5"  US26D PBB 

1 EA ACCESS CONTROL LOCK REINSTALL EXISTING  626  

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING W-66  BK KNC 

 

Hardware Group No. 23 

For use on Door #(s): 

115-3A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 4B81 5"  US26D PBB 

1 EA CLASSROOM LOCK CEI-84-S  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40 CUSH  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA GASKETING W-66  BK KNC 
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Hardware Group No. 24 

For use on Door #(s): 

112A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA PRIVACY LOCK W/ IND MSS-19-O-S  626 TOW 

1 EA SURFACE CLOSER TDC40 EDA  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA GASKETING W-66  BK KNC 

1 EA HOOK & BUMPER UB14  CH A&J 

PROVIDE OCCUPIED INDICATOR, PROVIDE DOOR MOUNTED COAT HOOK/BUMPER 
 

Hardware Group No. 25 

For use on Door #(s): 

201A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA STOREROOM LOCK CEI-86-S  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING W-66  BK KNC 

 

Hardware Group No. 26 

For use on Door #(s): 

203-1A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA ACCESS CONTROL LOCK BY SECURITY VENDOR  626  

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

3 EA SILENCER SR64  GRY IVE 
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Hardware Group No. 27 

For use on Door #(s): 

203-2A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5"  US26D PBB 

1 EA PRIVACY SET CE-76-S  626 TOW 

1 EA WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 

 

Hardware Group No. 28 

For use on Door #(s): 

203-3A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 4B81 5"  US26D PBB 

1 EA ACCESS CONTROL LOCK BY SECURITY VENDOR  626  

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CVX  630 IVE 

3 EA SILENCER SR64  GRY IVE 

 

Hardware Group No. 29 

For use on Door #(s): 

C1-2A      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONTINUOUS HINGE SL24 HD  628 SEL 

2 EA FIRE EXIT DEVICE ED1200F LBR  630 TOW 

1 EA EXIT DEVICE TRIM ED308R  626 TOW 

1 EA RIM CYLINDER TS1 ICR7  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA SURFACE CLOSER TDC40 EDA  689 TOW 

4 EA KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

2 EA MAGNET SEM7850 12V/24V/120V  689 LCN 

1 EA GASKETING W-66  BK KNC 

2 EA MEETING STILE 
ASTRAGAL 

W-5S  AL KNC 

DOORS NORMALLY HELD OPEN BY WALL MAGNETS. 
AUTOMATIC RELEASE UPON SMOKE/FIRE ALARM ACTIVATION 
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Hardware Group No. 30 

For use on Door #(s): 

C3-1A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL11 HD EPT (BY DOOR MFR.)  628 SEL 

1 EA ELECTRIC POWER 
TRANSFER 

EPT-1  689 TOW 

1 EA EXIT DEVICE ED1100ELR  630 TOW 

1 EA RIM CYLINDER TS1 ICR7  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA INTEGRAL FLUSH PULL SL-86 (BY DOOR MFR.)  628 SPE 

1 EA SURFACE CLOSER TDC40 SCUSH  689 TOW 

1 EA WEATHER STRIPPING W-20S  CLR KNC 

1 EA ADJUSTABLE DOOR 
BOTTOM 

SL-301 (BY DOOR MFR.)  AL SPE 

1 EA THRESHOLD CT-46  MIL KNC 

1 EA CARD READER EXISTING TO REMAIN  BLK  

1 EA DOOR CONTACT 679-05HM/WD  BLK SCE 

1 EA REQUEST TO EXIT BY SECURITY VENDOR    

1 EA POWER SUPPLY PS-101   TOW 

 

Hardware Group No. 31 

For use on Door #(s): 

ST1-1A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL24 HD  628 SEL 

1 EA EXIT DEVICE ED1100F  630 TOW 

1 EA EXIT DEVICE TRIM ED308R  626 TOW 

1 EA RIM CYLINDER TS1 ICR7  626 TOW 

1 EA SFIC PERMANENT CORE BY OWNER  626 BES 

1 EA SURFACE CLOSER TDC40 EDA  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA MAGNET SEM7850 12V/24V/120V  689 LCN 

1 EA GASKETING W-66  BK KNC 

DOOR NORMALLY HELD OPEN BY WALL MAGNET. 
AUTOMATIC RELEASE UPON SMOKE/FIRE ALARM ACTIVATION. 
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Hardware Group No. 32 

For use on Door #(s): 

ST1-2A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL24 HD  628 SEL 

1 EA EXIT DEVICE ED1100F  630 TOW 

1 EA EXIT DEVICE TRIM ED314R  626 TOW 

1 EA SURFACE CLOSER TDC40  689 TOW 

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS  630 IVE 

1 EA MAGNET SEM7850 12V/24V/120V  689 LCN 

1 EA GASKETING W-66  BK KNC 

DOOR NORMALLY HELD OPEN BY WALL MAGNET. 
AUTOMATIC RELEASE UPON SMOKE/FIRE ALARM ACTIVATION. 
 

Hardware Group No. 33 

For use on Door #(s): 

V1-2A      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL11 HD (BY DOOR MFR.)  628 SEL 

1 EA CONTINUOUS HINGE SL11 HD EPT (BY DOOR MFR.)  628 SEL 

1 EA ELECTRIC POWER 
TRANSFER 

EPT-1  689 TOW 

1 EA REMOVABLE MULLION ED170-8  689 TOW 

1 EA EXIT DEVICE ED1100  630 TOW 

1 EA EXIT DEVICE ED1100ELR  630 TOW 

1 EA MORTISE CYLINDER 4046I  626 TOW 

1 EA RIM CYLINDER TS1 ICR7  626 TOW 

2 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA INTEGRAL FLUSH PULL SL-86 (BY DOOR MFR.)  628 SPE 

2 EA SURFACE CLOSER TDC40 EDA  689 TOW 

2 EA WALL STOP WS406/407CVX  630 IVE 

1 EA MULLION SEAL 8780NBK PSA  BK ZER 

1 EA WEATHER STRIPPING W-20S  CLR KNC 

1 EA ADJUSTABLE ASTRAGAL AS-4A (BY DOOR MFR.)  AL SPE 

2 EA ADJUSTABLE DOOR 
BOTTOM 

SL-301 (BY DOOR MFR.)  AL SPE 

1 EA THRESHOLD CT-46  MIL KNC 

2 EA DOOR CONTACT 679-05HM/WD  BLK SCE 

1 EA REQUEST TO EXIT BY SECURITY VENDOR    

1 EA POWER SUPPLY PS-101   TOW 

1  CARD READER BY SECURITY VENDOR    
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Hardware Group No. 34 

For use on Door #(s): 

V1-2B      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONTINUOUS HINGE SL11 HD (BY DOOR MFR.)  628 SEL 

2 EA DUMMY PUSH BAR 1000 SERIES  630 TOW 

2 EA INTEGRAL FLUSH PULL SL-86 (BY DOOR MFR.)  628 SPE 

1 EA SURFACE CLOSER TDC40 EDA  689 TOW 

1 EA SURFACE CLOSER TDC40 SCUSH  689 TOW 

1 EA WALL STOP WS406/407CVX  630 IVE 

1 EA ADJUSTABLE ASTRAGAL AS-4A (BY DOOR MFR.)  AL SPE 

2 EA ADJUSTABLE DOOR 
BOTTOM 

SL-301 (BY DOOR MFR.)  AL SPE 

 

Hardware Group No. 35 

For use on Door #(s): 

V2-1B      

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL11 HD (BY DOOR MFR.)  628 SEL 

1 EA CONTINUOUS HINGE SL11 HD EPT (BY DOOR MFR.)  628 SEL 

1 EA ELECTRIC POWER 
TRANSFER 

EPT-1  689 TOW 

1 EA REMOVABLE MULLION ED170-8  689 TOW 

1 EA EXIT DEVICE ED1100  630 TOW 

1 EA EXIT DEVICE ED1100ELR  630 TOW 

1 EA MORTISE CYLINDER 4046I  626 TOW 

2 EA RIM CYLINDER TS1 ICR7  626 TOW 

3 EA SFIC PERMANENT CORE BY OWNER  626 BES 

2 EA INTEGRAL FLUSH PULL SL-86 (BY DOOR MFR.)  628 SPE 

2 EA INTEGRAL FLUSH PULL SL-86 (BY DOOR MFR.)  628 SPE 

2 EA SURFACE CLOSER TDC40 EDA  689 TOW 

2 EA WALL STOP WS406/407CVX  630 IVE 

1 EA MULLION SEAL 8780NBK PSA  BK ZER 

1 EA GASKETING W-66  BK KNC 

1 EA MEETING STILE 
ASTRAGAL 

W-5S  AL KNC 

1 EA SWEEP W-25S  AL KNC 

 

  END OF SECTION 
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SECTION 08 8000
GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulating glass units.

B. Glazing units.

C. Glazing compounds.

1.02 RELATED REQUIREMENTS

A. Section 07 9200 - Joint Sealants:  Sealants for other than glazing purposes.

B. Section 08 1213 - Hollow Metal Frames:  Glazed borrowed lites.

C. Section 08 1416 - Flush Wood Doors:  Glazed lites in doors.

D. Section 08 4313 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront
assembly.

E. Section 08 5113 - Aluminum Windows:  Glazing provided by window manufacturer.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005 (Reapproved 2019).

D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

E. ASTM C1036 - Standard Specification for Flat Glass; 2021.

F. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

G. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.

H. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

I. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat
Glass; 2021a.

J. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.

K. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2019.

L. GANA (GM) - GANA Glazing Manual; 2022.

M. GANA (SM) - GANA Sealant Manual; 2008.

N. GANA (LGRM) - Laminated Glazing Reference Manual; 2019.

O. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for
Commercial & Residential Use; 1990 (Reaffirmed 2016).

P. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2023.

Q. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence; 2023.

R. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems; 2023.

S. UL 752 - Standard for Bullet-Resisting Equipment; Current Edition, Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by each of the affected installers.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data on Insulating Glass Unit, Glazing Unit, Plastic Sheet Glazing Unit, Plastic Film,
and ______ Glazing Types:  Provide structural, physical and environmental characteristics, size
limitations, special handling and installation requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Samples:  Submit two samples ___ by ___ inch in size of glass units.

E. Certificate:  Certify that products of this section meet or exceed specified requirements.

F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Perform Work in accordance with GANA (GM), GANA (SM), GANA (LGRM), IGMA TM-3000,
and FGMA Sealant Manual  for glazing installation methods .  Maintain one copy on site. 

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.
1. Provide company, field supervisors, and installers that hold active ANSI accredited

certifications in appropriate categories for work specified.

1.07 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including providing products to replace failed units.

C. Laminated Glass:  Provide a five (5) year manufacturer warranty to include coverage for
delamination, including providing products to replace failed units.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
2. Provide glass edge support system sufficiently stiff to limit the lateral deflection of

supported glass edges to less than 1/175 of their lengths under specified design load.
3. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.
1. In conjunction with weather barrier related materials described in other sections, as

follows:
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C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.02 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.
1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind HS - Heat-Strengthened Type:  Complies with ASTM C1048.
3. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
4. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.
5. Impact Resistant Safety Glass:  Complies with ANSI Z97.1 - Class B, or 16 CFR 1201 -

Category I criteria.
6. TypeSafety Glass: Type G-2, Clear; Fire Rated.

a. Fire Rating of 20 minutes (Interior Doors and Borrowed Lites): 1/4 inch thick, clear,
tempered glass, impact resistant, exempt from hose stream test, UL listed.
Fireglass20 by J.R. Four Ltd. and distributed by Technical Glass Products or
Approved Equal.

b. Fire Rating of 20 minutes (Transoms and Sidelights), 45 and 60 minutes (Interior
Doors, Transoms, Sidelights, Borrowed Lites): 5/16 inch thick, clear , ceramic glass,
impact resistant, hose stream tested, UL listed. Firelite Plus by Nippon Electric Glass
Company, Ltd. and distributed by Technical Glass Products or Approved Equal.

c. Fire Rating of 60 minutes and 90 minutes with glazing in excess of 100 square inches
(Interior Doors, Transoms, Sidelights, Borrowed Lites): 7/8 inch or 1-7/16 inches thick
respectively, clear, annealed glass, impact resistant, hose stream tested, UL listed,
ASTM E-119 Heat Barrier Protected. Pyrostop by Pilkington Group and distributed by
Technical Glass Products or Approved Equal.

d. All glass to be clear. No visual distortion and/or imperfections will be accepted.
7. Thicknesses:  As indicated; provide greater thickness as required for exterior glazing wind

load design.

B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.
1. Laminated Safety Glass:  Complies with ANSI Z97.1 - Class B or 16 CFR 1201 - Category

I impact test requirements.

2.03 INSULATING GLASS UNITS

A. Manufacturers:
1. Guardian Glass, LLC :  www.guardianglass.com/#sle.
2. Pilkington North America Inc:  www.pilkington.com/na/#sle.Pilkington North America Inc:

 www.pilkington.com/na/#sle.
3. Vitro Architectural Glass (formerly PPG Glass) :  www.vitroglazings.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Warm-Edge Spacers:  Low-conductivity thermoplastic with desiccant warm-edge
technology design.
a. Spacer Width:  As required for specified insulating glass unit.
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b. Spacer Height:  Manufacturer's standard.
4. Spacer Color:  Black.
5. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

b. Color:  Black.
6. Purge interpane space with dry air, hermetically sealed.

C. Type G-3 - Insulating Glass Units:  Vision glass, double glazed.
1. Applications:  Exterior glazing unless otherwise indicated.
2. Space between lites filled with air.
3. Outboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Tint:  Clear.
b. Coating:  Low-E (passive type), on #2 surface.

4. Warm-edge spacer.
5. Inboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Tint:  Clear.
6. Total Thickness:  1 inch.
7. Thermal Transmittance (U-Value), Summer - Center of Glass : Refer to the code

information charts on the drawings.
8. Visible Light Transmittance (VLT):  70  percent , minimum .
9. Solar Heat Gain Coefficient (SHGC):  0.61 , nominal .

D. Insulated glass for the aluminum entrances and the windows are to be provided by the
manufacturer and is as specified in the appropriate sections.

2.04 GLAZING UNITS

A. Type G-1 - Monolithic Safety Glazing:  Non-fire-rated.
1. Applications:

a. Glazed lites in doors, except fire doors.
b. Glazed sidelights to doors, except in fire-rated walls and partitions.
c. Other locations required by applicable federal, state, and local codes and regulations.
d. Other locations indicated on drawings.

2. Glass Type:  Fully tempered safety glass as specified.
3. Tint:  Clear.
4. Thickness:  1/4 inch, nominal.

2.05 GLAZING COMPOUNDS

A. Type GC-2 - Butyl Sealant:  Single component; ASTM C920 Grade NS, Class 12-1/2, Uses M
and A, Shore A hardness of 10 to 20; black color.

B. Silicone Sealant: Single component; moisture  curing; capable of water immersion without loss
of properties; nonbleeding, nonstaining ; ASTM C920 Type S, Grade NS, Class 25, Uses M, A,
and G;  with cured Shore A hardness range of 26 to 30 ; color as selected .

2.06 ACCESSORIES

A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.
 Length of 0.1 inch for each square foot of glazing or minimum 4 inch by width of glazing rabbet
space minus 1/16 inch by height to suit glazing method and pane weight and area.

B. Glazing Tape, Back Bedding Mastic Type:  Preformed, butyl-based, 100 percent solids
compound with integral resilient spacer rod applicable to application indicated; 5 to 30 cured
Shore A durometer hardness; coiled on release paper; black color.
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PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

A. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

B. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

C. Prevent glass from contact with any contaminating substances that may be the result of
construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, and paint.

3.04 INSTALLATION - WET/DRY GLAZING METHOD (PREFORMED TAPE AND SEALANT)

A. Application - Exterior Glazed:  Set glazing infills from the exterior of the building.

B. Cut glazing tape to length and set against permanent stops, 3/16 inch below sight line.  Seal
corners by butting tape and dabbing with butyl sealant.

C. Apply heel bead of butyl sealant along intersection of permanent stop with frame ensuring full
perimeter seal between glass and frame to complete the continuity of the air and vapor seal.

D. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

E. Rest glazing on setting blocks and push against tape and heel bead of sealant with sufficient
pressure to attain full contact at perimeter of pane or glass unit.

F. Install removable stops, with spacer strips inserted between glazing and applied stops 1/4 inch
below sight lines.
1. Place glazing tape on glazing pane of unit with tape flush with sight line.

G. Fill gap between glazing and stop with butyl  type sealant to depth equal to bite of frame on
glazing, but not more than 3/8 inch  below sight line.

H. Apply cap bead of silicone  type sealant along void between the stop and the glazing, to uniform
line, flush with sight line. Tool or wipe sealant surface smooth.

3.05 INSTALLATION - WET/DRY GLAZING METHOD (TAPE AND SEALANT)

A. Application - Interior Glazed:  Set glazing infills from the interior of the building.

B. Cut glazing tape to length and install against permanent stops, projecting 1/16 inch above sight
line.

C. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

D. Rest glazing on setting blocks and push against tape to ensure full contact at perimeter of pane
or unit.

E. Install removable stops, spacer shims inserted between glazing and applied stops at 24 inch
intervals, 1/4 inch below sight line.
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F. Fill gaps between pane and applied stop with ________ type sealant to depth equal to bite on
glazing, to uniform and level line.

G. Carefully trim protruding tape with knife.

3.06 FIELD QUALITY CONTROL

A. Glass and Glazing product manufacturers to provide field surveillance of the installation of their
products.

B. Monitor and report installation procedures and unacceptable conditions.

3.07 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.

C. Clean glass and adjacent surfaces after sealants are fully cured.

D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.08 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION
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SECTION 09 0561
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. This section applies to floors identified in Contract Documents that are receiving the following
types of floor coverings:
1. Resilient tile and sheet.
2. Thin-set ceramic tile and stone tile.

B. Removal of existing floor coverings.

C. Preparation of new and existing concrete floor slabs for installation of floor coverings.

D. Testing of concrete floor slabs for moisture and alkalinity (pH).

E. Patching compound.

F. Remedial floor coatings.

1.02 RELATED REQUIREMENTS

A. Section 01 4000 - Quality Requirements:  Additional requirements relating to testing agencies
and testing.

B. Section 03 3000 - Cast-in-Place Concrete:  Concrete admixture for slabs to receive adhered
flooring, to prevent moisture content-related flooring failures.

1.03 REFERENCE STANDARDS

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens); 2021.

B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters, and
Gypsum Concrete; 2020.

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

E. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

F. RFCI (RWP) - Recommended Work Practices for Removal of Resilient Floor Coverings; 2018.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate scheduling of cleaning and testing, so that preliminary cleaning has been completed
for at least 24 hours prior to testing.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Visual Observation Report:  For existing floor coverings to be removed.

C. Floor Covering and Adhesive Manufacturers' Product Literature:  For each specific combination
of substrate, floor covering, and adhesive to be used; showing:
1. Moisture and alkalinity (pH) limits and test methods.
2. Manufacturer's required bond/compatibility test procedure.

D. Testing Agency's Report:
1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and alkalinity (pH) test reports.
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4. Copies of specified test methods.
5. Recommendations for remediation of unsatisfactory surfaces.
6. Submit report not more than two business days after conclusion of testing.

E. Adhesive Bond and Compatibility Test Report.

F. Floor Moisture Testing Technician Certificate:  International Concrete Repair Institute (ICRI)
Concrete Slab Moisture Testing Technician- Grade I certificate.

G. Copy of RFCI (RWP).

1.06 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Independent testing agency experienced in the types of testing
specified.
1. Submit evidence of experience consisting of at least 3 test reports of the type required,

with project Owner's project contact information.

B. Contractor's Responsibility Relating to Independent Agency Testing:
1. Provide access for and cooperate with testing agency.
2. Confirm date of start of testing at least 10 days prior to actual start.
3. Allow at least 4 business days on site for testing agency activities.
4. Achieve and maintain specified ambient conditions.
5. Notify Architect when specified ambient conditions have been achieved and when testing

will start.

C. Floor Moisture Testing Technician Qualifications:  International Concrete Repair Institute (ICRI)
Concrete Slab Moisture Testing Technician Certification- Grade I.

D. Remedial Coating Installer Qualifications:  Company specializing in performing work of the type
specified in this section, trained by or employed by coating manufacturer, and able to provide at
least 3 project references showing at least 3 years' experience installing moisture emission
coatings.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, handle, and protect products in accordance with manufacturer’s instructions and
recommendations.

B. Deliver materials in manufacturer’s packaging; include installation instructions.

C. Keep materials from freezing.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at
least 48 hours prior to testing, at not less than 65 degrees F or more than 85 degrees F.

B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least
48 hours prior to testing, at not less than 40 percent and not more than 60 percent.

PART 2  PRODUCTS

2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor,

floor covering, and floor covering adhesive, and capable of being feathered to nothing at
edges.

2. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with
ASTM C109/C109M or ASTM C472, whichever is appropriate.

3. Products:
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a. ARDEX Engineered Cements; ARDEX Feather Finish:
 www.ardexamericas.com/#sle.

b. H.B. Fuller Construction Products, Inc; TEC Feather Edge Skim Coat:
 www.tecspecialty.com/#sle.

c. LATICRETE International, Inc; SKIM LITE:  www.laticrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Alternate Flooring Adhesive:  Floor covering manufacturer's recommended product, suitable for
the moisture and pH conditions present; low-VOC.  In the absence of any recommendation
from flooring manufacturer, provide a product recommended by adhesive manufacturer as
suitable for substrate and floor covering and for conditions present.

C. Remedial Floor Coating:  Single- or multi-layer coating or coating/overlay combination intended
by its manufacturer to resist water vapor transmission to degree sufficient to meet flooring
manufacturer's emission limits, resistant to the level of alkalinity (pH) found, and suitable for
adhesion of flooring without further treatment.
1. Thickness:  As required for application and in accordance with manufacturer's installation

instructions.
2. Products:

a. ARDEX Engineered Cements; ARDEX VB 100:  www.ardexamericas.com/#sle.
b. LATICRETE International, Inc; LATICRETE VAPOR BAN E with LATICRETE NXT

LEVEL PLUS:  www.laticrete.com/#sle.
c. Sika Corporation; Sikafloor Moisture Tolerance Epoxy Primer and Sikafloor Self-

Leveling Moisture Tolerant Resurfacer:  www.sikafloorusa.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 CONCRETE SLAB PREPARATION

A. Perform following operations in the order indicated:
1. Existing concrete slabs (on-grade and elevated) with existing floor coverings:

a. Visual observation of existing floor covering, for adhesion, water damage, alkaline
deposits, and other defects.

b. Removal of existing floor covering.
2. Preliminary cleaning.
3. Moisture vapor emission tests; 3 tests in the first 1000 square feet and one test in each

additional 1000 square feet, unless otherwise indicated or required by flooring
manufacturer.

4. Internal relative humidity tests; in same locations as moisture vapor emission tests, unless
otherwise indicated.

5. Alkalinity (pH) tests; in same locations as moisture vapor emission tests, unless otherwise
indicated.

6. Specified remediation, if required.
7. Patching, smoothing, and leveling, as required.
8. Other preparation specified.
9. Adhesive bond and compatibility test.
10. Protection.

B. Remediations:
1. Active Water Leaks or Continuing Moisture Migration to Surface of Slab:  Correct this

condition before doing any other remediation; re-test after correction.
2. Excessive Moisture Emission or Relative Humidity:  If an adhesive that is resistant to the

level of moisture present is available and acceptable to flooring manufacturer, use that
adhesive for installation of the flooring; if not, apply remedial floor coating or remedial
sheet membrane over entire suspect floor area.
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3. Excessive Alkalinity (pH):  If remedial floor coating is necessary to address excessive
moisture, no additional remediation is required; if not, if an adhesive that is resistant to the
level present is available and acceptable to the flooring manufacturer, use that adhesive
for installation of the flooring; otherwise, apply a skim coat of specified patching compound
over entire suspect floor area.

3.02 REMOVAL OF EXISTING FLOOR COVERINGS

A. Comply with local, State, and federal regulations and recommendations of RFCI (RWP), as
applicable to floor covering being removed.

B. Dispose of removed materials in accordance with local, State, and federal regulations and as
specified.

3.03 PRELIMINARY CLEANING

A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive
removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive
laitance, mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.

3.04 MOISTURE VAPOR EMISSION TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F1869 and as follows.

D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test
method, as those methods do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if test values exceed 3
pounds per 1000 square feet per 24 hours.

F. Report:  Report the information required by the test method.

3.05 ALKALINITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if alkalinity (pH) test
value is over 10.

3.06 PREPARATION

A. See individual floor covering section(s) for additional requirements.

B. Comply with requirements and recommendations of floor covering manufacturer.

C. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving
joints, and other irregularities with patching compound.

D. Do not fill expansion joints, isolation joints, or other moving joints.

3.07 ADHESIVE BOND AND COMPATIBILITY TESTING

A. Comply with requirements and recommendations of floor covering manufacturer.

3.08 APPLICATION OF REMEDIAL FLOOR COATING

A. Comply with requirements and recommendations of coating manufacturer.
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3.09 PROTECTION

A. Cover prepared floors with building paper or other durable covering.

END OF SECTION
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.

B. Metal stud wall framing.

C. Metal channel ceiling framing.

D. Acoustic insulation.

E. Gypsum wallboard.

F. Joint treatment and accessories.

G. Glass mat faced board.

1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Building framing and sheathing.

B. Section 06 1000 - Rough Carpentry:  Wood blocking product and execution requirements.

C. Section 07 2100 - Thermal Insulation:  Acoustic insulation.

D. Section 07 2500 - Weather Barriers:  Water-resistive barrier over sheathing.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

B. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017 (Reapproved 2022).

C. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2018.

D. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

E. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2020.

F. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2022.

G. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2022.

H. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

I. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

J. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior
Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2023.

K. ASTM C1658/C1658M - Standard Specification for Glass Mat Gypsum Panels; 2019, with
Editorial Revision (2020).

L. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2021.

M. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009 (Reapproved 2016).

N. ASTM E413 - Classification for Rating Sound Insulation; 2022.

O. GA-216 - Application and Finishing of Gypsum Panel Products; 2021.

P. GA-600 - Fire Resistance and Sound Control Design Manual; 2021.
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1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Submit proposed control joint layout for review prior to installation.

C. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing
system.

D. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

B. Interior Partitions, Indicated as Acoustic:  Provide completed assemblies with the following
characteristics:
1. Acoustic Attenuation:  STC of 50-54  calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.

C. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:
1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.

D. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following
characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.

E. Fire-Resistance-Rated Assemblies:  Provide completed assemblies with the following
characteristics:
1. Fire Rated Floor and Roof Systems: IBC Table 721.1(3).1(2) Item 3, 4, 9, 13, 15.  
2. As indicated on the Drawings.

2.02 METAL FRAMING MATERIALS

A. Manufacturers - Metal Framing, Connectors, and Accessories:
1. ClarkDietrich :  www.clarkdietrich.com/#sle.
2. Marino :  www.marinoware.com/#sle.
3. SCAFCO Corporation :  www.scafco.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Non-structural Framing System Components:  ASTM C645; galvanized sheet steel, of size and
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf.
1. Studs:  "C" shaped with knurled or emobossed faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C-shaped.
4. Furring Members:  Hat-shaped sections, minimum depth of 7/8 inch.
5. Resilient Furring Channels:  Single or double leg configuration; 1/2 inch channel depth.

C. Shaft Wall Studs and Accessories:  ASTM C645; galvanized sheet steel, of size and properties
necessary to comply with ASTM C754 and specified performance requirements.

D. Partition Head To Structure Connections:  Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as
indicated on drawings.
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E. Deflection and Firestop Track:  Intumescent strip factory-applied to track flanges expands when
exposed to heat or flames to provide a perimeter joint seal.

F. Non-structural Framing Accessories:
1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled

channel to wall studs for lateral bracing.

2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. Georgia-Pacific Gypsum :  www.gpgypsum.com/#sle.
2. National Gypsum Company :  www.nationalgypsum.com/#sle.
3. USG Corporation :  www.usg.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Glass mat faced gypsum panels, as defined in ASTM C1658/C1658M, suitable for paint

finish, of the same core type and thickness may be substituted for paper-faced board.
3. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
4. At Assemblies Indicated with Fire-Resistance Rating:  Use type required by indicated

tested assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.
5. Thickness:  

a. Vertical Surfaces:  5/8 inch .
b. Ceilings:  1/2 inch.
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

C. Abuse Resistant Wallboard:
1. Application: High-traffic areas indicated.
2. Surface Abrasion:  Level 2, minimum, when tested in accordance with ASTM

C1629/C1629M.
3. Indentation:  Level 1, minimum, when tested in accordance with ASTM C1629/C1629M.
4. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
5. Type:  Fire-resistance-rated Type X, UL or WH listed.
6. Thickness:  5/8 inch.
7. Edges:  Tapered.

D. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.
1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch.
3. Edges: Tapered.

E. Exterior Sheathing Board:  As specified in Section 06 1000.

2.04 GYPSUM WALLBOARD ACCESSORIES

A. Acoustic Insulation:   As specified in Section 07 2100.

B. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.

C. Water-Resistive Barrier:  As specified in Section 07 2500.

D. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless noted otherwise.
1. Corner Beads:  Low profile, for 90 degree outside corners.
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2. L-Trim with Tear-Away Strip:  Sized to fit 1/2 inch thick gypsum wallboard.
3. Expansion Joints:

a. Type:  V-shaped PVC with tear away fins.

E. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
1. Fiberglass Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as

otherwise indicated.
2. Paper Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise

indicated.
3. Joint Compound:  Drying type, vinyl-based, ready-mixed.
4. Joint Compound:  Setting type, field-mixed.

F. High Build Drywall Surfacer: Vinyl acrylic latex-based coating for spray application, designed to
take the place of skim coating and separate paint primer in achieving Level 5 finish.

G. Abuse Resistant Finishes:
1. Acrylic, water-based, non-textured, high build, tintable primer and surfacer.

H. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inches in Thickness and Wood Members:  ASTM C1002; self-piercing tapping screws,
corrosion-resistant.

I. Screws for Fastening of Gypsum Panel Products to Steel Members from 0.033 to 0.112 inch in
Thickness:  ASTM C954; steel drill screws, corrosion-resistant.

J. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and size to
suit application; to rigidly secure materials in place.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

B. Coordinate and conduct a pre-closure inspection prior to enclosing ceilings, walls, chases, and
shafts with gypsum board products with the Owner's Representative and all involved trades
(sub-contractors and prime contractors) to verify that thier work is complete including any
testing.

C. Do not install gypsum board until all unsatifactory conditions have been corrected.

3.02 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
1. Fasten runners to structure with short leg to finished side, using appropriate power-driven

fasteners at not more than 24 inches on center.
2. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special
friction studs.
1. On walls over sixteen feet high, screw-attach studs to runners top and bottom.

3.03 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.

B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
1. Laterally brace entire suspension system.

C. Studs:  Space studs at 16 inches on center.
1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in

accordance with manufacturer's instructions.
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3. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain
clearance between top of studs and structure, and brace both flanges of studs with
continuous bridging.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

E. Acoustic Furring:  Install resilient channels at maximum 24 inches on center.  Locate joints over
framing members.

F. Furring for Fire-Resistance Ratings:  Install as required for fire-resistance ratings indicated and
to GA-600 requirements.

G. Blocking:  Install wood blocking for support of:
1. Framed openings.
2. Wall-mounted cabinets.
3. Plumbing fixtures.
4. Toilet partitions.
5. Toilet accessories.
6. Wall-mounted door hardware.

3.04 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around
electrical and mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.05 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with
requirements of assembly listing.

C. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with water-
resistant sealant.

D. Installation on Metal Framing:  Use screws for attachment of gypsum board except face layer of
nonrated double-layer assemblies, which may be installed by means of adhesive lamination.

3.06 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as follows: 
1. Not more than 30 feet apart on walls and ceilings over 50 feet long.
2. Provide blocking at control joints in fire rated wall and ceiling assemblies according to

GA-600 Gypsum Associan's Fire Resistance Design Manual.
3. Install joints where specifically indicated for design accent or architectural features.

B. Corner Beads:  Install at external corners, using longest practical lengths.  

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.07 JOINT TREATMENT

A. Glass Mat Faced Gypsum Board and Exterior Glass Mat Faced Sheathing:  Use fiberglass joint
tape, embed and finish with setting type joint compound.

B. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound
and finish with drying type joint compound.

C. Finish gypsum board in accordance with levels defined in ASTM C840, as follows and indicated
elsewhere in the construction documents:
1. Level 5:  Walls and ceilings to receive semi-gloss or gloss paint finish and other areas

specifically indicated, and other areas specifically indicated.
2. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise

indicated.
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3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
4. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.

D. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

E. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.

3.08 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
in any direction.

END OF SECTION
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SECTION 09 3000
TILING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for floor applications.

B. Tile for wall applications.

C. Cementitious backer board as tile substrate.

D. Stone thresholds.

E. Ceramic trim.

F. Non-ceramic trim.

1.02 RELATED REQUIREMENTS

A. Section 07 9200 - Joint Sealants:  Sealing joints between tile work and adjacent construction
and fixtures.

B. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

C. Section 09 2116 - Gypsum Board Assemblies:  Tile backer board.

D. Section 09 2400 - Cement Plastering:  Lath and Portland cement scratch coat, where required
by the TCNA (HB) Method specified.

1.03 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium); 2019.

B. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in
the Wet-Set Method, with Portland Cement Mortar; 2017 (Reaffirmed 2022).

C. ANSI A108.1b - Installation of Ceramic Tile on a Cured Portland Cement Mortar Setting Bed
with Dry-Set, Modified Dry-Set, or Improved Modified Dry-Set Cement Mortar; 2023.

D. ANSI A108.1c - Contractor's Option:  Installation of Ceramic Tile in the Wet-Set Method with
Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar
Setting Bed with Dry-Set, Modified Dry-Set, or Improved Modified Dry-Set Cement Mortar;
2023.

E. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship; 2019.

F. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive; 2023.

G. ANSI A108.5 - Setting of Ceramic Tile with Dry-Set Cement Mortar, Modified Dry-Set Cement
Mortar, EGP (Exterior Glue Plywood) Modified Dry-Set Cement Mortar, or Improved Modified
Dry-Set Cement Mortar; 2023.

H. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grout Epoxy; 2023.

I. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout; 1999 (Reaffirmed 2019).

J. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout; 2023.

K. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017 (Reaffirmed 2022).

L. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.
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M. ANSI A108.12 - Installation of Ceramic Tile with EGP (Exterior Glue Plywood) Modified Dry-Set
Mortar; 2023.

N. ANSI A108.13 - American National Standard for Installation of Load Bearing, Bonded,
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone; 2005 (Reaffirmed
2021).

O. ANSI A108.19 - American National Standard Specifications for Interior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs by the Thin-Bed Method Bonded with
Modified Dry-Set Cement Mortar or Improved Modified Dry-Set Cement Mortar; 2020.

P. ANSI A108.20 - American National Standard Specifications for Exterior Installation of Gauged
Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs; 2020.

Q. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;
2019.

R. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2019.

S. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation; 2014 (Reaffirmed 2019).

T. ANSI A136.1 - American National Standard Specifications for Organic Adhesives for Installation
of Ceramic Tile; 2020.

U. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.

V. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated
Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products; 2018 (Reapproved
2023).

W. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2023.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by affected installers.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.

C. Installer's Qualification Statement:
1. Submit documentation of National Tile Contractors Association (NTCA) or Tile

Contractors' Association of America (TCAA) accreditation.
2. Submit documentation of completion of apprenticeship and certification programs.

D. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Tile:  1 percent  of each size, color, and surface finish combination , but not less than

5 of each type .

1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Natural Stone Institute (NSI) Accredited Commercial B Contractor (light
commercial):  www.naturalstoneinstitute.org/#sle.

B. Installer Qualifications:
1. Company specializing in performing tile installation, with minimum of five years of

documented experience.
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2. Installer Certification:
a. Advanced Certifications for Tile Installers (ACT):  Certification in the installation of

 membranes, mortar bed (mud) floors, mortar (mud) walls, shower receptors, large
format tile, gauged porcelain tile/panels/slabs, and grouts.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F
during installation and curing of setting materials.

PART 2  PRODUCTS

2.01 TILE

A. Types and Manufacturers:  
1. American Olean Corporation :  www.americanolean.com/#sle.
2. Dal-Tile Corporation :  www.daltile.com/#sle.
3. Emser Tile, LLC :  www.emser.com/#sle.
4. TileBar: www.tilebar.com#/sle. .
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Porcelain Floor Tile, Type PFT:  ANSI A137.1 standard grade.
1. Moisture Absorption:  0.5 to 3.0 percent as tested in accordance with ASTM C373.
2. Size:  12 by 12 inch, nominal.
3. Thickness:  3/8 inch, nominal.
4. Edges:  Cushioned.
5. Surface Finish:  Unglazed.
6. Color(s):  As indicated on drawings .
7. Products:

a. (Basis of Design) Dal-Tile Corporation:  www.daltile.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

C. Porcelain Wall Tile, Type (PWT):  ANSI A137.1 standard grade.
1. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
2. Size:  12 by 24 inch , nominal.
3. Thickness:  3/8 inch.
4. Edges:  Interlocking shape.
5. Surface Finish:  Unglazed.
6. Color(s):  As indicated on drawings .

2.02 TRIM AND ACCESSORIES

A. Ceramic Trim:  Matching bullnose, double bullnose, cove base, and cove ceramic shapes in
sizes coordinated with field tile.
1. Manufacturers:  Same as for tile.

B. Non-Ceramic  Trim:  Satin natural anodized extruded aluminum , style and dimensions to suit
application , for setting using tile mortar or adhesive.
1. Manufacturers:

a. Basis of Design: Schluter-Systems:  www.schluter.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

C. Thresholds:  2 inches wide by full width of wall or frame opening; beveled edge on both long
edges; without holes, cracks, or open seams.
1. Thickness:  1/2 inch.
2. Material:  Marble, honed finish.
3. Applications:
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a. At doorways where tile terminates.

2.03 SETTING MATERIALS

A. Provide setting and grout materials from same manufacturer.

B. Manufacturers:
1. ARDEX Engineered Cements :  www.ardexamericas.com/#sle.
2. Bostik Inc :  www.bostik-us.com/#sle.
3. Custom Building Products :  www.custombuildingproducts.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

C. Latex-Portland Cement Mortar Bond Coat:  ANSI A118.4.
1. Applications:  Use this type of bond coat where Large and Heavy Tile (LHT) mortar is

indicated.
2. Products:

a. ARDEX Engineered Cements; ARDEX X 5:  www.ardexamericas.com/#sle.
b. Custom Building Products; ProLite Premium Rapid Setting Large Format Tile Mortar,

with Multi-Surface Bonding Primer:  www.custombuildingproducts.com/#sle.
c. H.B. Fuller Construction Products, Inc; TEC TotalFlex 110 Universal Mortar:

 www.tecspecialty.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

D. Organic Adhesive:  ANSI A136.1, thinset mastic type.
1. Use Type I in areas subject to prolonged moisture exposure.
2. Products:

a. ARDEX Engineered Cements; ARDEX D14:  www.ardexamericas.com/#sle.
b. Custom Building Products; ReliaBond Ceramic Tile Adhesive - Type 1:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE 15 Premium Mastic:

 www.laticrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 GROUTS

A. Provide setting and grout materials from same manufacturer.

B. Manufacturers:
1. ARDEX Engineered Cements :  www.ardexamericas.com/#sle.
2. Bostik Inc :  www.bostik-us.com/#sle.
3. Custom Building Products :  www.custombuildingproducts.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

C. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.
1. Applications:  Use this type of grout where indicated and where no other type of grout is

indicated.
2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less

than 1/8 inch wide.
3. Color(s):  As selected by Architect from manufacturer's full line.
4. Products:

a. ARDEX Engineered Cements; ARDEX FL:  www.ardexamericas.com/#sle.
b. Custom Building Products; Prism Color Consistent Grout:

 www.custombuildingproducts.com/#sle.
c. H.B. Fuller Construction Products, Inc; TEC AccuColor Plus Grout:

 www.tecspecialty.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 MAINTENANCE MATERIALS

A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew
resistant type.
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1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products:

a. ARDEX Engineered Cements; ARDEX SX:  www.ardexamericas.com/#sle.
b. Custom Building Products; Commercial 100% Silicone Caulk:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE LATASIL:  www.laticrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.
2. Products:

a. STONETECH, a Division of LATICRETE International, Inc; STONETECH Heavy Duty
Grout Sealer:  www.laticrete.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 ACCESSORY MATERIALS

A. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12; not
intended as waterproofing.
1. Crack Resistance:  No failure at 1/8 inch gap, minimum.
2. Fluid or Trowel Applied Type:

a. Material:  Synthetic rubber or Acrylic.
b. Thickness:  20 mils, maximum.
c. Products:

1) H.B. Fuller Construction Products, Inc; TEC HydraFlex Waterproofing Crack
Isolation Membrane:  www.tecspecialty.com/#sle.

2) LATICRETE International, Inc; LATICRETE FRACTURE BAN SC:
 www.laticrete.com/#sle.

3) Substitutions:  See Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

C. Verify that subfloor surfaces are dust free and free of substances that could impair bonding of
setting materials to subfloor surfaces.

D. Cementitious Subfloor Surfaces:  Verify that substrates are ready for tiling installation by testing
for moisture and alkalinity (pH).
1. Test in accordance with Section 09 0561.
2. Obtain instructions if test results are not within limits recommended by tiling material

 manufacturer and setting material manufacturer.

E. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable
flatness tolerances.
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3.03 INSTALLATION - GENERAL

A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of
ANSI A108.1a through ANSI A108.20, manufacturer's instructions, and TCNA (HB)
recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make
grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and external angles bullnosed.

F. Install non-ceramic trim in accordance with manufacturer's instructions.

G. Install thresholds where indicated.

H. Sound tile after setting.  Replace hollow sounding units.

I. Keep control and expansion joints free of mortar, grout, and adhesive.

J. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

K. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.

L. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 INSTALLATION - FLOORS - THIN-SET METHODS

A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F113, dry-set
or latex-Portland cement bond coat, with standard grout, unless otherwise indicated.

3.05 INSTALLATION - FLOORS - MORTAR BED METHODS

A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F111, with
cleavage membrane, unless otherwise indicated.
1. Where waterproofing membrane is indicated, with standard grout or no mention of grout

type, install in accordance with TCNA (HB) Method F121.

B. Cleavage Membrane: Lap edges and ends.

C. Mortar Bed Thickness:  5/8 inch, unless otherwise indicated.

3.06 INSTALLATION - WALL TILE

A. Over gypsum wallboard on wood or metal studs install in accordance with TCNA (HB) Method
W243, thin-set with dry-set or latex-Portland cement bond coat, unless otherwise indicated.

B. Over interior concrete and masonry install in accordance with TCNA (HB) Method W202, thin-
set with dry-set or latex-Portland cement bond coat.

3.07 CLEANING

A. Clean tile and grout surfaces.

3.08 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

1.03 REFERENCE STANDARDS

A. ASTM C635/C635M - Standard Specification for Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2022.

B. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2022.

C. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2023.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on suspension system components and acoustical units.

C. Samples:  Submit two  samples 4 x 4 inch  in size illustrating material and finish of acoustical
units.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.06 QUALITY ASSURANCE

A. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

1.07 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:
1. Basis of Design: Armstrong World Industries, Inc; School Zone Fine-Fissured AirAssure-

square lay-in:  www.armstrongceilings.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Suspension Systems:
1. Basis of Design: Armstrong World Industries, Inc; 15/16" Prelude XL:

 www.armstrongceilings.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 PERFORMANCE REQUIREMENTS

A. Fire-Resistance Rating:  Determined in accordance with test procedures in ASTM E119 and
complying with the following:

2.03 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E1264, Class A.
1. VOC Content:  As specified in Section 01 6116.

B. Acoustical Panels , Type ACT-1 :  Painted mineral fiber, with the following characteristics:
1. Classification:  ASTM E1264 Type III.

a. Form:  Wet-formed mineral fiber with acoustically transparent membrane and
polyethylene foam .

2. Size:  24 by 24 inches.
3. Thickness:  3/4 inch.
4. Light Reflectance:  0.82  percent, determined in accordance with ASTM E1264.
5. NRC Range:  0.70 , determined in accordance with ASTM E1264.
6. Articulation Class (AC): 170 , determined in accordance with ASTM E1264.
7. Panel Edge:  Square.
8. Color:  White.
9. Suspension System:   Exposed grid.
10. Warranty: 30-year Limited System Warranty against visible sag, mold and mildew.
11. Products:

a. Basis of Design: Armstrong World Industries, Inc; School Zone Fine Fissured- Air
Assure:  www.armstrongceilings.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.
1. Materials:

B. Exposed Suspension System :  Hot-dipped galvanized steel grid with steel  cap.
1. Application(s):  Seismic.
2. Structural Classification:  Intermediate-duty, when tested in accordance with ASTM

C635/C635M.
3. Profile:   Tee; 15/16 inch face width.
4. Finish:   Baked enamel.
5. Color:  White.
6. Products:

a. Armstrong World Industries; 15/16" Prelude XL Suspension System:
www.armstrongceilings.com/#sle. .

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Hanger Wire:   12 gauge, 0.08 inch galvanized steel wire.

C. Hold-Down Clips:  Manufacturer's standard clips to suit application.

D. Perimeter Moldings:  Same metal and finish as grid.

E. Metal Edge Trim for Suspension Systems or CLoud applications shown on drawings:  Steel or
extruded aluminum; provide attachment clips, splice plates, and preformed corner pieces for
complete trim system.
1. Trim Height:  6 inch.
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2. Finish:   Baked enamel.
3. Color:  White.
4. Products:

a. Basis of Design: Armstrong "Axiom" model # AX6STR- with custom painted finish to
match Paint colors: PT 3,4 or 5 as indicated on drawings.
www.armstrongceilings.com/#sle. .

b. Substitutions:  See Section 01 6000 - Product Requirements.

F. Touch-up Paint:  Type and color to match acoustical and grid units.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.02 PREPARATION

A. Install after major above-ceiling work is complete.

B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - SUSPENSION SYSTEM

A. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

B. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with
other interruptions.
1. Use longest practical lengths.

C. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

D. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

E. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

F. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

G. Do not eccentrically load system or induce rotation of runners.

3.04 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

E. Cutting Acoustical Units:
1. Make field cut edges of same profile as factory edges.

3.05 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.06 CLEANING

A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.

B. Clean surfaces.
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C. Replace damaged or abraded components.

END OF SECTION
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient sheet flooring.

B. Resilient tile flooring.

C. Resilient base.

D. Resilient stair accessories.

E. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 0561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

C. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM D6329 - Standard Guide for Developing Methodology for Evaluating the Ability of Indoor
Materials to Support Microbial Growth Using Static Environmental Chambers; 1998
(Reapproved 2023).

B. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2023.

C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

D. ASTM F970 - Standard Test Method for Measuring Recovery Properties of Floor Coverings
after Static Loading; 2022.

E. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved
2018).

F. ASTM F1344 - Standard Specification for Rubber Floor Tile; 2021a.

G. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile; 2020.

H. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.

I. ASTM F1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing; 2019.

J. ASTM F2169 - Standard Specification for Resilient Stair Treads; 2015 (Reapproved 2020).

K. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using
a Radiant Heat Energy Source; 2023.

L. UL 2824 - GREENGUARD Certification Program Method for Measuring Microbial Resistance
from Various Sources Using Static Environmental Chambers; Current Edition, Including All
Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial
selection.

D. Verification Samples:  Submit two  samples, 4" by 4" inch  in size illustrating color and pattern for
each resilient flooring product specified.
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E. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,
and suggested schedule for cleaning, stripping, and re-waxing.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  20 square feet  of each type and color.
3. Extra Wall Base:  30 linear feet  of each type and color.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum three years documented experience.

B. Installer Qualifications:  Company specializing in installing specified flooring with minimum three
years documented experience.

C. Testing Agency Qualifications:  Independent firm specializing in performing concrete slab
moisture testing and inspections of the type specified in this section.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

D. Do not double stack pallets.

1.07 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F to achieve temperature stability.  Thereafter, maintain conditions
above 55 degrees F.

PART 2  PRODUCTS

2.01 SHEET FLOORING

A. Vinyl Sheet Flooring  - Type RF-1 :  Homogeneous without backing, with color and pattern
throughout full thickness.
1. Manufacturers:

a. Basis of Design: Altro Classic 25; www.altro.com/#sle .
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F1913.
3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
4. VOC Content Limits:  As specified in Section 01 6116.
5. Thickness:  0.080 inch nominal.
6. Sheet Width:  79 inch  minimum.
7. Static Load Resistance:  1000 psi  minimum, when tested as specified in ASTM F970.
8. Seams:  Heat welded.
9. Integral coved base with cap strip.
10. Pattern:  Classic 25 .
11. Color:  As indicated on drawings.

B. Welding Rod:  Solid bead in material compatible with flooring, produced by flooring
manufacturer for heat welding seams, and in color matching field color.

2.02 TILE FLOORING

A. Vinyl Composition Tile  - Type VCT-1 :  Homogeneous, with color extending throughout
thickness .
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1. Manufacturers:
a. Basis of Design: Johnsonite, a Tarkett Company; VCT II:  www.johnsonite.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to type
specified.

3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

4. Size:  12 by 12 inch.
5. Thickness:  0.125 inch.
6. Color:  To be selected by Architect from manufacturer's full range.

B. Luxury Vinyl Tile  - Type LVT :  Printed film type, with transparent or translucent wear layer .
1. Manufacturers:

a. Basis of Design: Patcraft Shape "Study Series"- Graph & Planar- as shown on
Material Schedule- A900.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Minimum Requirements:  Comply with ASTM F1700, of Class corresponding to type

specified.
3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
4. Mold and Microbial Resistance:  Highly resistant when tested in accordance with ASTM

D6329; certified in accordance with UL 2824.
5. Wear Layer Thickness: 20 mil-  0.020 inch.
6. Static Load/ASTM F970: Passes (modified) 1500 lbs.
7. Total Thickness: 2.5 mm-  0.098 inch.
8. Color:  As indicated on drawings.
9. Warranty- 15-year.
10. Installation: Glue-down.

2.03 STAIR COVERING

A. Stair Treads:  Rubber; full width and depth of stair tread in one piece; tapered thickness.
1. Manufacturers:

a. Basis of Design: Johnsonite, a Tarkett Company; Color Splash:
 www.johnsonite.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Minimum Requirements:  Comply with ASTM F2169, Type TS, rubber, vulcanized

thermoset.
3. Minimum Requirements:  Comply with ASTM F2169, Type TP, rubber, thermoset.
4. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
5. Nominal Thickness:  0.1875 inch.
6. Nosing:  Square.
7. Texture:  hammered .
8. Color:  As indicated on drawings.

B. Stair Treads with Integral Risers:  Rubber; full height of riser, full width and depth of tread in
one piece; tapered thickness.
1. Manufacturers:

a. Basis of Design: Johnsonite, a Tarkett Company :  www.johnsonite.com.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

3. Nosing:  Square.
4. Striping:  2 inch wide contrasting color abrasive strips.
5. Tread Texture:  hammered .
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6. Color:  As indicated on drawings.

2.04 RESILIENT BASE

A. Resilient Base :  ASTM F1861, Type TS, rubber, vulcanized thermoset ; style as scheduled .
1. Manufacturers:

a. Basis of Design: Johnsonite- Baseworks Thermoset Rubber- TG2-4", a Tarkett
Company:  www.johnsonite.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
3. Height:  4 inches.
4. Thickness:  0.125 inch.
5. Finish:  Satin.
6. Length:  Roll.
7. Color:  As indicated on drawings.

2.05 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring
manufacturer.

C. Moldings, Transition and Edge Strips:  same color as wall base. .
1. Manufacturers:

a. Basis of Design: Johnsonite Slimline transitions; www.commercial.tarkett.com/#sle. .

D. Filler for Coved Base:  Plastic.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

3.02 PREPARATION

A. Remove subfloor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other
defects with subfloor filler to achieve smooth, flat, hard surface.

B. Prohibit traffic until filler is fully cured.

3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

3.04 INSTALLATION - SHEET FLOORING

A. Lay flooring with joints and seams parallel to longer room dimensions, to produce minimum
number of seams.  Lay out seams to avoid widths less than 1/3 of roll width; match patterns at
seams.

B. Seal seams by heat welding where indicated.

C. Coved Base:   Install as detailed on drawings, using coved base filler as backing at floor to wall
junction.  Extend sheet flooring vertically to height indicated, and cover top edge with metal cap
strip.

3.05 INSTALLATION - TILE FLOORING

A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless
otherwise indicated in manufacturer's installation instructions.
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3.06 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches between joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

3.07 INSTALLATION - STAIR COVERINGS

A. Adhere over entire surface.  Fit accurately and securely.

3.08 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.09 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09 6566
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vinyl sheet flooring, adhesively installed.

B. Painted game lines.

1.02 RELATED REQUIREMENTS

A. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

C. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

D. ASTM F2772 - Standard Specification for Athletic Performance Properties of Indoor Sports
Floor Systems; 2011 (Reapproved 2019).

E. DIN EN 14904 - Surfaces for Sports Areas – Indoor Surfaces for Multi-Sports Use –
Specification; 2006.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week  before starting work of
this section;  attendance by all affected installers; review preparation and installation
procedures and coordination and scheduling necessary for related work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's printed data sheets for products specified.

C. Selection Samples:  Manufacturer's color charts for flooring materials specified and game line
paints, indicating full range of colors and textures available.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Flooring Material:  10 square yards matching installed flooring.

1.06 QUALITY ASSURANCE

1.07 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.

C. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.

1.08 FIELD CONDITIONS

A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of
70 to 95 degrees F for not less than 48 hours before the beginning of installation and for not
less than 48 hours after installation has been completed. Subsequently, do not allow
temperature in installed spaces to drop below 50 degrees F or to go above 100 degrees F.
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PART 2  PRODUCTS

2.01 PREFORMED ATHLETIC FLOORING

A. Manufacturers:  All products by the same manufacturer.
1. Basis of Design: Tarkett Sports Indoor; Field Turf USA, Inc.; Omnisports Multi-Use;

www.tarkettsportsindoor.com/#sle. .

B. Vinyl Sheet Flooring:
1. Wearing Surface:  Pure polyvinyl chloride, mechanically extruded and uniformly resilient

material with uniform color throughout thickness. Single surface embossing and Extreme
Three (3) layers technology (X#LT) as supplied by Tarkett with wood image on face.

2. Cushion: XCS cushion force reduction layer of high density closed cell PVC foam with
honeycomb embossing applied in one continuous manufacturing process.

3. Sheet Thickness:  Minimum .14 inch , nominal.
4. Sheet Width:  Minimum: 6'-5".
5. Sheet Lengths:  As necessary to minimize transverse seams.
6. Tensile Strength:  Minimum 1000 psi, per ASTM D412.
7. Durometer Hardness, Type A:  Minimum of 65, when tested in accordance with ASTM

D2240.
8. Seaming Method:  Welding with heat or chemical.
9. Surface Texture:  Smooth.
10. Color:  As selected from manufacturer's standard range.
11. Game Lines:  Paint as approved by manufacturer of vinyl sheet flooring. Coordinate final

game line layout with Owner/Architect during the submittal process.
12. Top Coat:  If required by manufacturer for additional UV protection, a clear polyurethane

coating that protects game lines and wearing surface.

2.02 ACCESSORIES

A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring
manufacturer for substrate conditions.

B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

3.02 PREPARATION

A. Remove coatings that are incompatible with flooring adhesives, using methods recommended
by flooring manufacturer.

B. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Resilient Sheet Flooring:
1. Unroll flooring and allow to relax before beginning installation.
2. Mix adhesive thoroughly and apply to substrate with notched trowel. Roll flooring into fresh

adhesive, overlapping end seams and double cutting, butting factory edges and
compression fitting.
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3. Roll entire flooring surface with steel roller to assure adhesion to substrate and eliminate
air bubbles.

4. Immediately remove any adhesive from flooring surface, using chemical recommended by
flooring manufacturer.

5. Weld seams using techniques and equipment recommended by manufacturer.
6. Lay out game lines using tape and taping machine approved by flooring manufacturer.

Apply game line paint with roller, and allow to dry before removing tape.
7. Apply transparent top coat over flooring if recommended by manufacturer, to achieve a

uniform finished appearance.

3.04 CLEANING

A. Clean flooring using methods recommended by manufacturer.

3.05 PROTECTION

A. Protect finished athletic flooring from construction traffic to ensure that it is without damage
upon Date of Substantial Completion.

END OF SECTION
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SECTION 09 6700
FLUID-APPLIED FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fluid-applied flooring .

1.02 RELATED REQUIREMENTS

A. Section 09 0561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

B. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2022.

B. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2023.

C. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

D. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings,
Polymer Overlays, and Concrete Repair; 2013.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical  and performance 
characteristics; sizes, patterns and colors available .

C. Samples:  Submit two  samples, 4" by 4 inch  in size illustrating color and pattern for each floor
material for each color specified.

D. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.

E. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions
requiring special attention, and application rate for each coat.

F. Applicator's Qualification Statement.

G. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,
procedures for stain removal, repairing surface, and suggested schedule for cleaning.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Top Coat Materials:  2 gallons.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the work of this section.
1. Minimum 3 years of experience .
2. Approved by manufacturer.

B. Supervisor Qualifications:  Trained by product manufacturer , under direct full time supervision
of manufacturer's own foreman.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fluid-Applied Flooring:
1. Basis of Design:Sherwin-Williams High-Performance Flooring; DuraFlex- Hybri-Flex EC:

 www.sherwin-williams.com/resin-flooring/#sle.
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2.02 FLUID-APPLIED FLOORING SYSTEMS

A. Fluid-Applied Flooring Type EP-1, EP-2:  Body Coat: Pigmented Poly-Crete SL; Chip
Broadcast: Broadcast of Macro or Micro Decorative Vinyl Chips into the SL coat; Second Chip
Broadcast: Clear DuraGlaze #4 with Broadcast of Macro or Micro Decorative Vinyl Chip; Grout
 Coat: Clear Dur-A-Glaze #4; Top Coat: Clear Armor Top..
1. System Thickness:  1/8" to 3/16 inch , nominal, dry film thickness (DFT).
2. Texture:  Smooth.
3. Sheen:  High gloss.
4. Texture: Slip-resistant.
5. Impact Resistance (ASTM D-2794: less than 160.
6. Indentation- MIL D-3134: .050 inches.
7. Flammability -ASTM D-635: Self-Extinguishing.
8. Critical Radiant Flux- ASTM E-648: Class II.
9. Color:  As shown on Material Schedule- A900. .
10. Products:

a. Basis of Design: Sherwin-Williams High-Performance Flooring; Duraflex- Hybri-Flex
EC:  www.sherwin-williams.com/resin-flooring/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 ACCESSORIES

A. Subfloor Filler:  Type recommended by fluid-applied flooring manufacturer.

B. Primer:  Type recommended by fluid-applied flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
materials to subfloor surfaces.

B. Cementitious Subfloor Surfaces:  Verify that substrates are ready for fluid-applied flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by fluid-applied

flooring manufacturer.

3.02 PREPARATION

A. Remove subfloor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with
subfloor filler.

B. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the
surface level.  Prohibit traffic until filler is cured.

C. Vacuum clean substrate.

D. Apply primer to surfaces required by flooring manufacturer.

3.03 INSTALLATION - FLOORING

A. Apply in accordance with manufacturer's instructions.

B. Apply each coat to minimum thickness required by manufacturer.

C. Finish to smooth level surface.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

3.05 PROTECTION

A. Prohibit traffic on floor finish for 48 hours after installation.

B. Barricade area to protect flooring until fully cured.

END OF SECTION
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SECTION 09 7200
WALL COVERINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation .

B. Wall covering- Dry Erase Magnetic.

1.02 RELATED REQUIREMENTS

A. Section 09 9123 - Interior Painting:  Preparation and priming of substrate surfaces.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

B. ASTM F793/F793M - Standard Classification of Wall Coverings by Use Characteristics; 2020.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on wall covering and adhesive.

C. Samples:  Submit two  samples of wall covering,  in size illustrating color, finish, and texture.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Wall Covering Materials:  25 linear feet of each color and pattern of wall covering;

store where directed.
3. Package and label each roll by manufacturer, color and pattern, and destination room

number.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Inspect roll materials at arrival on site, to verify acceptability.

B. Protect packaged adhesive from temperature cycling and cold temperatures.

C. Do not store roll goods on end.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the adhesive or wall covering product manufacturer.

B. Maintain these conditions 24 hours before, during, and after installation of adhesive and wall
covering.

PART 2  PRODUCTS

2.01 WALL COVERINGS

A. General Requirements:
1. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50,

maximum, when tested in accordance with ASTM E84.

B. Wall Covering - Type WC-1:  Dry-Erase Magnetic Wallcovering.
1. Total weight: 54 oz./ sq. yard.
2. Total Thickness: 30 mils.
3. Width: 48" wide.
4. Backing:  100% Polyester  fabric.
5. Solvent Resistance: 1,000 double-rubs with MEK (ASTM D4752).
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6. Abraisive Resistance: 20,000 double rubs (ASTM D3597).
7. ASTM-E-84: Class A.
8. Warranty: 10 year from installation date.
9. Manufacturers:

a. Basis of Design: MDC- #DEW15303; www.mdcwall.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are prime painted and ready to receive work, and comply with
requirements of wall covering manufacturer.

3.02 INSTALLATION

A. Apply adhesive and wall covering in accordance with manufacturer's instructions.

B. Apply adhesive to wall surface immediately prior to application of wall covering.  

C. Apply wall covering smooth, without wrinkles, gaps or overlaps.  Eliminate air pockets and
ensure full bond to substrate surface.

D. Butt edges tightly.

E. Remove excess adhesive while wet from seam before proceeding to next wall covering sheet.
 Wipe clean with dry cloth.

3.03 CLEANING

A. Clean wall coverings of excess adhesive, dust, dirt, and other contaminants.

B. Reinstall wall plates and accessories removed prior to work of this section.

3.04 PROTECTION

A. Do not permit construction activities at or near finished wall covering areas.

END OF SECTION
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SECTION 09 8430
SOUND-ABSORBING WALL AND CEILING UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sound-absorbing panels.

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients
by the Reverberation Room Method; 2023.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Selection Samples:  Manufacturer's color charts for fabric covering, indicating full range of
fabrics, colors, and patterns available.

1.05 QUALITY ASSURANCE

PART 2  PRODUCTS

2.01 FABRIC-COVERED SOUND-ABSORBING UNITS

A. Manufacturers:
1. Basis of Design: Acoustics First Corporation- see sizes and materials/colors noted on the

Material Schedule, Sheet A900:  www.acousticsfirst.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. General:
1. Prefinished, factory-assembled fabric-covered panels.

C. Fabric-Covered Acoustical Panels for Walls and Ceilings:
1. Panel Core:  Manufacturer's standard rigid or semi-rigid fiberglass core.
2. Panel Size: as shown on drawings.
3. Panel Thickness:  1 1/2" inches .
4. Edges: Square- Perimeter edges reinforced by a formulated resin hardener.
5. Mounting Method:  Direct applied with adhesive for Music Room.
6. Mounting Method:  Spline-mounted, concealed for Gymnasium.

2.02 FABRICATION

A. Fabric Wrapped, General:  Fabricate panels to sizes and configurations as indicated, with fabric
facing installed without sagging, wrinkles, blisters, or visible seams.

B. Tolerances:  Fabricate to finished tolerance of plus or minus 1/16 inch for thickness, overall
length and width, and squareness from corner to corner.

2.03 ACCESSORIES

A. Spline-Mounting Accessories:  Manufacturer's standard concealed connecting splines of
extruded aluminum designed for screw attachment to walls, with coordinating moldings and trim
for interior and exterior corners and miscellaneous conditions.
1. Color of Exposed Trim:  As selected from manufacturer's standards.

B. Back-Mounting Accessories:  Manufacturer's standard accessories for concealed support,
designed to allow panel removal :

C. Panel Adhesive:  Acceptable to acoustical panel manufacturer for application as indicated.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of acoustical units. Proceed with
installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install acoustical units in locations as indicated, following manufacturer's installation
instructions.

B. Install mounting accessories and supports in accordance with shop drawings.

C. Install acoustical units to construction tolerances of plus or minus 1/16 inch for the following:
1. Plumb and level.
2. Flatness.

3.03 CLEANING

A. Clean sound-absorptive panels upon completion of installation from dust and other foreign
materials, following manufacturer's instructions.

3.04 PROTECTION

A. Provide protection of installed acoustical panels until Date of Substantial Completion.

B. Replace panels that cannot be cleaned and repaired to satisfaction of the Architect.

END OF SECTION
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SECTION 09 9000
PAINTING AND COATING - K-12 EDUCATION FACILITY GUIDE SPECIFICATION - SHERWIN-

WILLIAMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Interior painting and coating systems.

C. Exterior painting and coating systems.

D. Scope:
1. Finish surfaces exposed to view, unless fully factory-finished and unless otherwise

indicated, including the following:
a. Exterior:

1) Concrete:  Cementitious siding, Flexboard, Transite, non-roof shingles, common
brick, stucco, tilt-up concrete, precast, and cast-in-place concrete.

2) Metal, Miscellaneous:  Iron, ornamental iron, structural iron and steel, and other
ferrous metal.

b. Interior:
1) Concrete, Walls and Ceilings:  Cast-in-place concrete, precast concrete,

unglazed brick, fiber cement board, tilt-up, and plaster.
2) Concrete Ceilings:  Precast concrete, fiber-cement board, cast-in-place

concrete, and plaster.
3) Concrete Masonry Units:  Concrete, split face, scored, smooth, high density, low

density, and fluted.
4) Metal:  Aluminum and galvanized.
5) Metal, Galvanized:  Ceilings and ductwork.
6) Metal:  Structural steel columns, joists, trusses, beams, miscellaneous and

ornamental iron, structural iron, and other ferrous metal.
7) Drywall:  Walls, ceilings, gypsum board, and similar items.
8) Concrete:  Floors, non-vehicular.

1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Shop-primed items.

1.03 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; current edition.

B. SCAQMD 1113 - Architectural Coatings; 1977, with Amendment (2016).

C. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

D. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

E. SSPC-SP 13 - Surface Preparation of Concrete; 2018.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:
1. Product characteristics.
2. Surface preparation instructions and recommendations.
3. Primer requirements and finish specification.
4. Storage and handling requirements and recommendations.
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5. Application methods.
6. Clean-up information.

C. Applicator's qualification statement.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements for additional provisions.
2. Extra Paint and Finish Materials:  1 gallon of each color; from the same product run, store

where directed.
3. Label each container with color in addition to manufacturer's label.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum 3 years experience and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, product name, product code,
color designation, VOC content, batch date, environmental handling, surface preparation,
application, and use instructions.

C. Paint Materials:  Store at a minimum of 45 degrees F and a maximum of 90 degrees F, in
ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when environmental conditions are outside the ranges required by
manufacturer.

B. Follow manufacturer's recommended procedures for producing the best results, including
testing substrates, moisture in substrates, and humidity and temperature limitations.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design Products:  Subject to compliance with requirements, provide Sherwin-Williams
Company (The) products indicated; www.sherwin-williams.com/#sle.

2.02 PAINTINGS AND COATINGS

A. General:
1. Provide factory-mixed coatings unless otherwise indicated.
2. Do not reduce, thin, or dilute coatings or add materials to coatings unless specifically

indicated in manufacturer's instructions.

B. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

2.03 PAINT SYSTEMS - EXTERIOR

A. Concrete:  Cementitious siding, Flexboard, Transite, non-roof shingles, common brick, stucco,
tilt-up, precast, and poured-in-place cement.
1. Latex Systems:

a. Satin Finish:
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer

LX02W50:  www.sherwin-williams.com/#sle.
(a) 5.3 to 8 mils wet, 2.1 to 3.2 mils dry.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Satin, A82 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.
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B. Metal, Miscellaneous:  Iron, ornamental iron, structural iron and steel, ferrous metal.
1. Latex Systems:
2. Alkyd Systems, Water-Based:

a. Low Sheen Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
2) 2nd and 3rd Coat:  Sherwin-Williams Pro Industrial Water Based Alkyd Urethane

Enamel Low Sheen, B53-1250 Series:  www.sherwin-williams.com/#sle.

2.04 PAINT SYSTEMS - INTERIOR

A. Concrete, Walls and Ceilings:  Poured concrete, precast concrete, unglazed brick, cement
board, tilt-up, cast-in-place concrete, and plaster.
1. Latex Systems:

a. Eg-Shel Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams Loxon Concrete and Masonry Primer Sealer,

LX02W50 Series:  www.sherwin-williams.com/#sle.
(a) 8 mils wet, 3.2 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Eg-Shel,
B20-1950 Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

B. Concrete Ceilings:  Poured concrete, precast concrete, cement board, cast-in-place concrete,
and plaster.
1. Dryfall Waterborne Topcoats:

a. Flat Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,

B42-181 Series:  www.sherwin-williams.com/#sle.

C. Masonry CMU:  Concrete, split face, scored, smooth, high density, low density, and fluted.
1. Latex Systems:

a. Eg-Shel/Satin Finish:
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
(a) 75 to 125 sq ft/gal.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Eg-Shel, B20-2600
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

D. Metal:  Aluminum and galvanized.
1. Latex Systems:

a. Eg-Shel/Satin Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coats:  Sherwin-Williams Pro Industrial Acrylic Eg-Shel, B66-660
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

E. Metal, Galvanized:  Ceilings and ductwork.
1. Dryfall Waterborne Topcoats:

a. Flat Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,

B42-181 Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 1.7 mils dry per coat.
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F. Metal:  Structural steel columns, joists, trusses, beams, miscellaneous and ornamental iron,
structural iron, and ferrous metal.
1. Latex Systems:

a. Eg-Shel/Satin Finish:
1) 1st Coat:  Sherwin-Williams Pro Industrial Pro-Cryl Universal Primer, B66-1310

Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

2) 2nd and 3rd Coats:  Sherwin-Williams Pro Industrial Acrylic Gloss, B66-600
Series:  www.sherwin-williams.com/#sle.
(a) 2 to 4 mils dry per coat.

G. Drywall:  Walls, ceilings, gypsum board, and similar items.
1. Latex Systems:

a. Eg-Shel Finish:
1) 1st Coat:  Sherwin-Williams ProMar 200 Zero VOC Interior Latex Primer,

B28W2600:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Eg-Shel, B20-2600
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.7 mils dry per coat.

H. Concrete:  Floors, non-vehicular.
1. Latex Systems:

a. Satin Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Porch and Floor Enamel, A32-200 Series:

 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.5 mils dry per coat.

PART 3  EXECUTION

3.01 EXAMINATION

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove mildew from impervious surfaces by scrubbing with solution of water and bleach.
 Rinse with clean water and allow surface to dry.

D. Concrete:
1. Remove release agents, curing compounds, efflorescence, and chalk.
2. Fill bug holes, air pockets, and other voids with cement patching compound.

E. Masonry:  Remove efflorescence and chalk.

F. Gypsum Board:  Fill minor defects with filler compound; sand smooth and remove dust prior to
painting.

G. Plaster:  Fill hairline cracks, small holes, and imperfections with patching plaster.  Make smooth
and flush with adjacent surfaces.  Treat textured, soft, porous, or powdery surfaces in
accordance with manufacturer's instructions.

H. Concrete Floors and Traffic Surfaces:  Prepare concrete according to SSPC-SP 13.

I. Aluminum:  Remove surface contamination and oil; wash with solvent according to SSPC-SP 1.

J. Galvanized Surfaces:
1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.
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K. Ferrous Metal:
1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using methods recommended

by paint manufacturer and blast cleaning according to SSPC-SP 6.  Protect from corrosion
until coated.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions.

C. Apply coatings at spread rate required to achieve manufacturer's recommended dry film
thickness.

3.04 PRIMING

A. Apply primer to all surfaces unless specifically not required by coating manufacturer.  Apply in
accordance with coating manufacturer's instructions.

B. Primers specified in painting schedules may be omitted on items factory primed or factory
finished items if acceptable to top coat manufacturers.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

B. Clean surfaces immediately of overspray, splatter, and excess material.

C. After coating has cured, clean and replace finish hardware, fixtures, and fittings previously
removed.

3.06 PROTECTION

A. Protect finished coatings from damage until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 10 1100
VISUAL DISPLAY UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Porcelain enamel steel markerboards.

B. Tackboards.

C. Tackstrips.

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's data on porcelain enamel steel markerboard, tackboard,
tackboard surface covering, trim, and accessories .

C. Samples:  Color charts for selection of color and texture of chalkboard, porcelain enamel steel
markerboard, glass markerboard, tackboard, tackboard surface covering, and trim.

D. Test Reports:  Show compliance to specified surface burning characteristics requirements.

E. Maintenance Data:  Include data on regular cleaning, stain removal .

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide five year  warranty for markerboard  to include warranty against discoloration due to
cleaning, crazing or cracking, and staining .

PART 2  PRODUCTS

2.01 VISUAL DISPLAY UNITS

A. Porcelain Enamel Steel Markerboards:
1. Manufacturer:

a. Basis of Design: Claridge Products and Equipment, Inc; "Grain" wood-trim
Whiteboard:  www.claridgeproducts.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Color:  White.
3. Core:  Particleboard, manufacturer's standard thickness, laminated to face sheet.
4. Backing:  Aluminum foil, laminated to core.
5. Size:  As indicated on drawings.
6. Frame:  Solid wood  , with concealed fasteners .
7. Accessories:  Provide marker tray and map rail.

B. Tackboards:  Fine-grained, homogeneous natural cork.
1. Manufacturer:

a. Basis of Design; Claridge Products; "Edge Wrapped" Frameless Tackboard;
www.claridgeproducts.com/#sle. .

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Tackable Cork Thickness:  1/8 inch.
3. Fabric:  Vinyl-coated fabric-"Fabricork".
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4. Color:  As selected from manufacturer's full range.
5. Backing:  Hardboard, 1/4 inch thick, laminated to tack surface.
6. Surface Burning Characteristics:  Flame spread index of 25, maximum, and smoke

developed index of 450, maximum, when tested in accordance with ASTM E84.
7. Size:  As indicated on drawings.
8. Frame:  No frame with square corner wrapped edges..

C. Tackstrips:  Fine-grained, homogeneous natural cork.
1. Cork Thickness:  1/8 inch.

END OF SECTION
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SECTION 10 1410
EXTERIOR SIGNAGE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Backlit Dimensional Letter Signage.

B. Metal Dimensional Letter Signage.

1.02 SUBMITTALS

A. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign
styles, font, foreground and background colors, locations, overall dimensions of each sign.

B. Shop Drawings: Submit layout drawings including letter size, orientation, connection details and
power connections.

C. Samples:  Submit two samples of each type of sign, of size similar to that required for project,
illustrating sign style, font, and method of attachment.

D. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.

E. Manufacturer's Qualification Statement.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.

B. Store tape adhesive at normal room temperature.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Dimensional Letter Signs:
1. Image360; Building Channel Letters:  www.image360.com/#sle.
2. FASTSIGNS ; Backlit Signs :  www.fastsigns.com/#sle.
3. SignsNow; Illuminated Three Dimensional Signs:  www.signsnow.com/#sle.

2.02 BACKLIT DIMENSIONAL LETTERS

A. Backlit Metal Letters (Type BML):
1. Metal:  Stainless steel sheet, fabricated reverse channel.
2. Backing: Clear lexan
3. Face: Opaque lexan
4. Metal Thickness:  1/8 inch minimum.
5. Letter Height:

a. 16 inches: "F M E S"
6. Text and Typeface:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Case:  Upper case only.

7. Finish:  Brushed, satin.
8. Mounting:  Stud and spacer.
9. Lighting: Low voltage LED strips assembled inside the letter cavity.
10. Power: Low voltage with power supply transformer mounted under exterior soffit as

furnished and installed by the Electrical Contractor.
11. Control: Dimable with timer switch.
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2.03 ACCESSORIES

A. Concealed Screws:  Stainless steel, galvanized steel, chrome plated, or other non-corroding
metal.
1. Provide rubber gasket at all dissimilar materials.

B. Tape Adhesive:  Double sided tape, permanent adhesive.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Verify power has been provided for the lighting.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install neatly, with horizontal edges level.

C. Protect from damage until Date of Substantial Completion; repair or replace damaged items.

END OF SECTION
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SECTION 10 2113.17
PHENOLIC TOILET COMPARTMENTS - ASI ACCURATE/GLOBAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Phenolic toilet compartments.

B. Phenolic urinal screens.

1.02 RELATED REQUIREMENTS

A. Section 10 2800 - Toilet Room Accessories.

1.03 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

D. ASTM A743/A743M - Standard Specification for Castings, Iron-Chromium, Iron-Chromium-
Nickel, Corrosion Resistant, for General Application; 2021.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

F. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

G. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate work with placement of support framing and anchors in walls and
ceilings.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on panel construction, hardware, accessories, and finishes.

C. Shop Drawings:
1. Indicate plans, elevations, and dimensions. Include door swings, toilet fixture centerlines,

and floor drains on plans.
2. Indicate details of wall, floor, and ceiling supports and attachments.

D. Samples:
1. For Initial Selection:  Submit color charts and samples for each type of toilet compartment

material.
2. For Verification:  Submit two samples of partition materials, 3 by 3 inches in size,

indicating color.

E. Manufacturer's qualification statement.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Deliver, store, handle materials and products in accordance with manufacturer's instructions,
recommendations, and industry standards.
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1.08 FIELD CONDITIONS

A. Ambient Conditions:  Maintain building temperature at minimum of 60 degrees F for 24 hours
before, during, and after installation of toilet partitions.

B. Existing Conditions:  Verify actual locations of toilet fixtures, walls, columns, ceilings, and other
construction contiguous with toilet compartments by field measurements before fabrication.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Black Core or Color-Thru Phenolic Finish Warranty:  Provide 25-year manufacturer warranty
against delamination, breakage or corrosion of black core or color-thru phenolic material
properly maintained in accordance with manufacturer's recommendations.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design Manufacturer:  ASI Global Partitions:  www.asi-globalpartitions.com/#sle.

B. Substitutions:  See Section 01 6000 - Product Requirements.
1. Submit proposed substitutions in writing for approval by Architect  minimum of 5  working

days prior to bid date and make available to bidders. Accompany proposed substitutes
with review of specification and ASI Group partition company specifications noting
compliance on line-by-line basis.

C. Source Limitations:  Furnish products produced by single manufacturer and obtained from
single supplier.

2.02 PHENOLIC TOILET COMPARTMENTS

A. Toilet Compartments:  Color-Thru  phenolic, Standard-58 , floor anchored, overhead braced .

B. Design Criteria:
1. Accessibility:  Design compartments indicated on drawings to comply with ICC A117.1 and

ADA Standards.
2. Color-Thru Phenolic Surface Burning Characteristics:  Provide assemblies with flame

spread index of 25 or less and smoke developed index of 450 or less, Class A, when
tested in accordance with ASTM E84.

C. Fabrication:
1. Fabricate toilet compartment components to sizes indicated.
2. Coordinate requirements and provide cutouts for through-partition toilet accessories and

solid blocking within panel where required for attachment of toilet accessories.
3. Provide shoes and caps at pilasters and posts to conceal anchorage, supports, and

leveling mechanisms.
4. Provide manufacturer's standard corrosion-resistant supports, leveling mechanisms,

anchors, and anchoring assemblies for pilasters and posts.
5. Floor-Anchored, Overhead-Braced Units:  Provide supports, leveling mechanisms, Easy-

Stall shoes, and anchors at pilasters to suit floor conditions.

2.03 COMPONENTS

A. Doors, Panels, and Pilasters:  Phenolic-resin impregnated, wood-based product core with
melamine-impregnated decorative surface papers and transparent, protective topcoat; NEMA
LD 3 Compact Laminate, Grade CGS.
1. Finish:   Matte.
2. Color-Thru Phenolic Color:  As selected from manufacturer's color card.

B. Standard Door and Panel Dimensions:
1. Door Thickness:  3/4 inch.
2. Door Width:  24 inches.
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3. Door Width for Handicapped Use:  36 inches, outswinging.
4. Standard-58:

a. Door Panel Height:  58 inches.
b. Door Height above Floor:  12 inches.

5. Panel Thickness:  1/2 inch.
6. Urinal and Entrance Screen Panel Height:  48 inches.
7. Urinal and Entrance Screen Panel Height above Floor:  12 inches.

C. Standard Pilasters:  3/4 inch thick, of sizes required to suit compartment width and spacing.
1. Pilaster Height:  82 inches.
2. Easy-Stall Pilaster Shoes:  Formed 20 gauge, 0.0359 inch ASTM A666 Type 304 stainless

steel with No.4 finish, 3 inches high, concealing  floor fastenings and leveling bolts;
secured to pilaster with stainless steel tamper-resistant screws; secured to floor with
concrete anchors.

3. Pilaster Anchors:  Manufacturer's standard stainless steel mounting bars attached to
pilaster and secured to building structure.

D. Urinal or Entrance Screen  Post:  Manufacturer's standard post design of square aluminum
tube with satin finish 1-3/4 inches, with shoe matching pilaster shoe.

E. Standard Head Rails:  Hollow anodized aluminum tube, 1-inch by 1-5/8-inch size, with anti-grip
surface and aluminum wall brackets.

2.04 MATERIALS

A. Stainless Steel Sheet:  ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled
standard of flatness.

B. Stainless Steel Castings:  ASTM A743/A743M.

C. Phenolic Panels:  Monolithic core of phenolic resin, reinforced with cellulose fibers,
manufactured under high pressure and at high temperatures, with melamine-impregnated
decorative surface papers; NEMA LD 3, Compact Laminate, Grade CGS.

2.05 HARDWARE AND ACCESSORIES

A. Brackets:
1. Stirrup Type:  Brushed stainless steel.

B. Standard Door Hardware:  Brushed stainless steel:
1. Hinges:  Brushed stainless steel vault hinges, gravity type, adjustable for door close

positioning; two per door.
2. Latch and Keeper:  Brushed stainless steel Alpaco and Ultimate Privacy latch with

occupancy indicator
3. Coat Hook:  Manufacturer's standard coat hook with rubber bumper; one per

compartment, mounted on door.
4. Door Pull:  Provide door pull for outswinging doors. Provide on both sides of doors

designated as accessible.
5. Door Bumper:  Provide rubber-tipped door bumpers at out-swinging doors.

C. Attachments, Screws, and Bolts:   Stainless steel, tamper-resistant type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that field measurements are as indicated.

C. Verify correct spacing of and between plumbing fixtures.

D. Verify correct location of built-in framing, anchorage, and bracing.
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3.02 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's written
instructions.

B. Attach Easy Stall shoe system to floor with 1/4 by 2 inch screws. Insert pilaster into Easy Stall
shoe and secure after height adjustment.

C. Attach panel brackets securely to walls using anchor devices.

D. Attach panels and pilasters to brackets. Locate head rail joints at pilaster centerlines.

E. Field touch-up of scratches or damaged finish not permitted. Replace damaged or scratched
materials with new materials.

3.03 TOLERANCES

A. Maximum Variation from True Position:  1/4 inch.

B. Maximum Variation from Plumb:  1/8 inch.

3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16
inch.

B. Adjust adjacent components for consistency of line or plane.

3.05 CLEANING

A. Clean partition and screen surfaces with materials and cleansers in accordance with
manufacturer's recommendations.

END OF SECTION
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SECTION 10 2800
TOILET ROOM ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Commercial shower and bath accessories.

B. Under-lavatory pipe supply covers.

C. Accessories for toilet rooms and showers .

D. Grab bars.

1.02 RELATED REQUIREMENTS

A. Section 10 2113.19 - Solid Plastic Toilet Compartments.

1.03 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

C. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2022.

D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

E. ASTM C1036 - Standard Specification for Flat Glass; 2021.

F. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2018.

G. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.

B. Product Data:  Provide data on accessories describing size, finish, details of function,
attachment methods.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Toilet Accessories:
1. Bradley Corporation:  www.bradleycorp.com/#sle.
2. Bobrick Washroom Equipment  Inc.
3. Or approved equal.
4. Substitutions:  Section 01 6000 - Product Requirements.

B. Under-Lavatory Pipe Supply Covers:
1. Plumberex Specialty Products, Inc :  www.plumberex.com/#sle.
2. IPS Corp., Truebro .
3. Substitutions:  Section 01 6000 - Product Requirements.

C. All items of each type to be made by the same manufacturer.

2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.

B. Keys:  Provide 2  keys for each accessory to Owner ; master key lockable accessories .

C. Stainless Steel Sheet:  ASTM A666, Type 304.

D. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering,
protective and physical characteristics complying with ASTM C1503.
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2.03 FINISHES

A. Stainless Steel:  No. 4 satin brushed finish, unless otherwise noted.

2.04 TOILET ROOM ACCESSORIES

A. Mirrors:  Stainless steel framed, 6 mm thick tempered glass mirror.
1. Frame:  Mitered and welded and ground corners, and tamperproof hanging system; No.4

finish.
2. Backing:  Full-mirror sized, galvanized steel sheet and nonabsorptive filler material.
3. Product:  B-2908 1836  manufactured by Bobrick Washroom Equipment, Inc .

B. Grab Bars:  Stainless steel, nonslip grasping surface finish.
1. Standard Duty Grab Bars:

a. Push/Pull Point Load:  250 pound-force, minimum.
b. Dimensions:  1-1/2 inch outside diameter, minimum 0.05 inch wall thickness, exposed

flange mounting, 1-1/2 inch clearance between wall and inside of grab bar.
c. Lengths:

1) 12 inches.
2) 18 inches.
3) 36 inches.
4) 42 inches.

d. Configuration:  As indicated on drawings.
e. Product:

1) B-6806 manufactrued by Bobrick Washroom Equipment  Inc..

C. Hook:  Heavy-duty stainless steel, single-prong, with bumper to protect wall or partition, satin
finish.
1. Product:  B-212 manufactured by Bobrick Washroom Equipment, Inc .

a. Mount hook 48 inches above finished floor. Center hook on door.
b. Main Building: Install on toilet partition doors.
c. New Bus Garage: Install on toilet room doors.

2.05 COMMERCIAL SHOWER AND BATH ACCESSORIES

A. Shower Curtain Rod:  Stainless steel tube, 1 inch outside diameter, 20 gauge, satin-finished,
with 20 gauge satin-finished, stainless steel flanges, for installation with exposed fasteners.
1. Length: 36 inches.
2. Product:  B-6107  manufactured by Bobrick Washroom Equipment, Inc .

B. Shower Curtain:
1. Material:  Opaque vinyl, 0.008 inch thick, matte finish, with antibacterial treatment,

flameproof and stain-resistant.
2. Size:  42 inches by 72 inches , hemmed edges.
3. Grommets:  HDPE ; pierced through top hem on 6 inch  centers.
4. Color:  White.
5. Shower Curtain Hooks:  Chrome-plated or stainless steel spring wire designed for snap

closure.
6. Product:

a. Shower Curtain: 204-2 manufactured by Bobrick Washroom Equipment, Inc.
b. Shower Curtain Hook: 204-1 manufactured by Bobrick Washroom Equipment, Inc.

C. Folding Shower Seat:  Wall-mounted surface; welded tubular seat frame, structural support
members, hinges, and mechanical fasteners of Type 304 stainless steel, rectangular seat.
1. Seat:  Phenolic or polymeric composite one-piece seat or seat slats, of white color .
2. Size:  22 inches by 14-1/2 inches
3. Product:  B-5192  manufactured by Bobrick Washroom Equipment, Inc .
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. Coordinate installation of blocking, reinforcing plates, and concealed anchors  in walls and
ceilings .

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated on
drawings.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.

3.04 PROTECTION

A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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SECTION 10 4400
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire extinguishers.

B. Fire extinguisher cabinets.

C. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 09 9123 - Interior Painting:  Field paint finish.

1.03 REFERENCE STANDARDS

A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.

B. NFPA 10 - Standard for Portable Fire Extinguishers; 2022.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Schedule: For Fire Cabinets indicate whether recessed, semi-recessed, or surface
mounted. Indicate hourly fire-ratings. Coordinate final fire-protection cabinet schedule with fire-
extinguishers to ensure proper fit and function. Discrepancies should be discussed with the
Architect.

PART 2  PRODUCTS

2.01 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable
codes, whichever is more stringent.

B. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.
1. Cartridge Operated:  Spun shell.
2. Stored Pressure Operated:  Deep Drawn.
3. Class:  A:B:C type.
4. Size:  20 pound .
5. Size and classification as scheduled.
6. Temperature range:  Minus 65 degrees F  to ___ degrees F .

2.02 FIRE EXTINGUISHER CABINETS

A. Fire Rating:  Listed and labeled in accordance with ASTM E814 requirements for fire resistance
rating of walls where being installed.

B. Fire Rated Cabinet Construction:  One-hour fire rated.
1. Steel; double wall or outer and inner boxes with 5/8 inch thick fire barrier material.

C. Cabinet Configuration:  Recessed type.
1. Size to accommodate accessories.

D. Door:  0.036 inch metal thickness, reinforced for flatness and rigidity with nylon catch.  Hinge
doors for 180 degree opening with two butt hinges.

E. Cabinet Mounting Hardware:  Appropriate to cabinet, with pre-drilled holes for placement of
anchors.

F. Fabrication:  Weld, fill, and grind components smooth.

G. Finish of Cabinet Exterior Trim and Door:  No.4 - Brushed stainless steel.

H. Finish of Cabinet Interior:  White colored enamel.
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2.03 ACCESSORIES

A.   Lettering: FIRE EXTINGUISHER decal, or vinyl self-adhering, pre-spaced black lettering in
accordance with authorities having jurisdiction (AHJ).  

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

3.03 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

3.04 MAINTENANCE - SELF-SERVICE FIRE EXTINGUISHERS

A. Monthly Inspections:  Inspect self-service fire extinguishers on monthly basis in accordance
with manufacturer’s instructions, and requirements of the authorities having jurisdiction (AHJ).

B. Annual Inspections:  Inspect self-service fire extinguishers on annual basis in accordance with
manufacturer’s instructions, and requirements of the authorities having jurisdiction (AHJ).

C. Inspection Certification Tag:  Provide new tag indicating acceptable condition of fire
extinguisher, date of inspection, and name of self-service inspector for each inspection.

END OF SECTION
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SECTION 11 40 00 
FOODSERVICE EQUIPMENT 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the contract, including General and Supplementary 

Conditions and Division 01 Specifications Sections, apply to this Section.   

1.2 SUMMARY 

A. Supply, deliver and set in place all food service equipment at identified locations, and level 

before and after final connections by others. FEC to coordinate with authorized service 

agents any startup requirements called out in this written specification as well as provide 

prompt demonstrations to owner. 

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, which is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another project or 

facility.  Products salvaged or recycled from other projects are not considered new 

products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 

process 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 specific manufacturer's 

product is named and accompanied by the words "basis-of-design product," including make 

or model number or other designation, to establish the significant qualities related to type, 

function, dimension, in-service performance, physical properties, appearance, and other 

characteristics for purposes of evaluating comparable products of additional manufacturers 

named in the specification. 

C. Substitutions:  Changes in products, materials, equipment, and methods of construction from 

those required by Contract Documents.  Substitutions require approval by Architect for use 

or implementation. 

1. Substitutions provisions are handled under Division 01 Section. 
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1.4 REFERENCES 

A. All food service refrigeration equipment must comply with C403.10 refrigeration equipment 

performance equipment of the 2020 Energy Conservation code of New York State. 

B. All Food Service Equipment provided and installed must comply with below agencies, state 

department of health and county or local laws and ordinance. 

C. American Society for Testing Materials (ASTM): 

1. ASTM A167, Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet and Strip. 

2. ASTM A446, Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip 

Process, Structural (Physical) Quality. 

3. ASTM C1036, Specification for Flat Glass. 

4. ASTM C1048, Specification for Heat Treated Flat Glass-Kind HS, Kind FT Coated and 

Uncoated Glass. 

D. American Welding Society (AWS). 

E. National Electrical Manufacturers Association (NEMA). 

F. National Fire Protection Association (NFPA 96). 

G. National Sanitation Foundation (NSF). 

H. Underwriters Laboratories Listing (UL). 

I. Reference Standard AGS Grease Hoods, ductwork and fire extinguishing system per 

NYSBC 904.2.1 

1.5 SUBMITTALS 

A. Within sixty (60) days after award of contract (before equipment is purchased) the flowing 

shall be submitted in accordance with Section 013300 SUBMITAL PROCEDURES. It shall 

be the responsibility of the FEC (Food Equipment Contractor) to confirm construction 

schedule with Architect and adjust the submittal process to accommodate any fast track 

projects. 

1. The submittal package will include the following:  Product data book (cut sheet book) this 

product data book should account for all item numbers in this contract up to and including 

spare numbers and existing equipment. Product data cut sheets shall be marked up in a 

way that indicates model and accessories included with the item.    

2. Submittal drawings will consist of the following:  Custom shop drawings (hoods, walk-

ins, millwork, serving lines custom fabrication, etc.) Equipment layout drawings, 

Plumbing connection drawings, electrical connection drawings, HVAC layout drawings 

and Special condition drawings (Wall backing, floor depressions, etc.) 

3. Submittal package shall be at least 98% complete at submission unless pre-approved 

by architect and CKC. 
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B. Electronically submit (PDFs) assembly drawings, electrical and mechanical rough-in 

connection plans, details for plumbing, electrical, air conditioning and ventilation services for 

all kitchen equipment and brochures, catalog cut-sheets, specifications and operating 

characteristics for buy-out equipment. Clearly indicate any deviations from contract 

Documents, such as arrangement of piping, connections, wiring method of fabrication, 

manner of structural conditions, standard shop practices, or other reasons, and note in Cover 

Sheet accompanying submittals.  

C. Drawing of fabricated equipment shall not be less than ¾” equal one-foot scale.   

D. Rough-in drawings shall not be less than ¼” equal one-foot scale. 

E. Product Data:  Provide data on appliances; indicate configuration, sizes, materials, finishes, 

locations, utility connections and locations. 

F. Samples:  Submit samples of stainless steel and other finish materials for color selection. 

G. Manufacturer’s Installation Instructions:  Indicate special procedures and perimeter 

conditions requiring special attention. 

H. Manufacturer’s Certificate:  Certify that exhaust system and tests meet or exceed specified 

requirements. 

I. It shall be the FEC responsibility to coordinate all color selections that are not already 

selected with the Architect.  Any color selections stated in written specifications shall be 

confirmed by the FEC with Architect prior to ordering  

1.6 CLOSEOUT SUBMITTALS 

A. Within thirty (30) days after completion of contract the following shall be submitted.  

1. Operation and Maintenance Data: 

a. Operation Data:  Provide manuals with a sequence of operation and utility 

connection diagram explaining system operation and corresponding to actual 

devices.  After approval, submit 2 sets of three ring binders and an electronic copy.   

b. Maintenance Data:  Provide lubrication and periodic maintenance requirement 

schedules. 

c. Within this manual Provide serial numbers on all equipment including walk in boxes 

and refrigeration when manual covers more than one model, indicate model provided  

2. Warranty letter by the FEC (Foodservice Equipment Contractor) stating date of 

completion of installation for warranty issues.  

3. Demonstration sign in sheet listing what was demonstrated and all parties that attended 

this demonstration  

4. Equipment keys and spare parts list to include what was turned over and to whom.  

5. Signed by owner or owner’s representative the punch list determining that all punch list 

items have been completed and to the owner’s satisfaction.  

6. Provide documentation on all cooking equipment startups performed by an authorized 

service agent.     
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7. Documentation of startups by authorized service agent  

8. Provide copy of Ansul tag and testing     

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Conform to applicable State and local codes for utility requirements. 

2. Products Requiring Electrical Connection: Listed and classified by Underwriters’ 

Laboratories, Inc. as suitable for the purpose specified and indicated. 

B. Energy Ratings:  Provide appliances with energy guide labels with energy cost analysis 

(annual operating costs) and efficiency information as required by Federal Trade 

Commission. 

1. Provide all appliances that are Energy Star Rated. 

1.8 QUALIFICATIONS 

A.  Installer:  Must have a minimum of 5 years documented installation experience with projects 

similar to this project.  

B. Fabricator:  Must specialize in manufacture of commercial food services equipment with 

minimum 5 years documented experience. 

C. Manufacturer:  Must specialize in manufacturing products specified in this section with a 

minimum of 5 years documented equipment manufacturing experience. 

D. One qualified full-time site superintendent all be satisfactory to the Owner and Architect in all 

respects, and owner shall have the right to require Contractor to dismiss from the project any 

superintendent whose performance is not satisfactory to Owner and Architect except with 

another superintendent satisfactory to the Owner and Architect in all respects.  At the request 

of the Architect, the Contractor’s superintendent shall attend project meetings, whether the 

project meetings are prior to the start of the Contractor’s work.  

1. Contractor shall provide a superintendent with experience in managing project of this size 

and complexity with minimum three (3) projects including projects completed on time per 

contract.  Experience shall be documents in writing from end user and design consultant. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Store products clear of floor in a manner to prevent damage. 

B. Coordinate size of access and route to place of equipment installation. 

C. Coordinate equipment delivery and installation with all other trades. 

D. Contractor takes all responsibility for equipment damage incurred before, during and after 

installation, until Substantial Completion has been determined by Architect. 

E. One site superintendent all be satisfactory to the Owner and Architect in all respects, and 
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owner shall have the right to require Contractor to dismiss from the project any 

superintendent whose performance is not satisfactory to Owner and Architect except with 

another superintendent satisfactory to the Owner and Architect in all respects.  At the request 

of the Architect, the Contractor’s superintendent shall attend project meetings, whether the 

project meetings are prior to the start of the Contractor’s work.  

1. Contractor shall provide a superintendent with experience in managing project of this size 

and complexity with minimum three (3) projects including projects completed on time per 

contract.  Experience shall be documents in writing from end user and design consultant. 

1.10 COORDINATION 

A. Coordinate existing equipment with Owner per Part 3 Existing Equipment.   

B. Coordinate with other trades to ensure existing equipment is disconnected prior to removal 

by this contractor. Supply and install all necessary drain traps, steam traps, vents, shut-offs, 

valves, pipe fittings, and/or other materials to complete final plumbing and electrical or steam 

connections between the rough-in and the connection or connections on each piece of 

equipment. 

C. Ductwork and ductwork connections from hoods collars to duct work provided by HVAC 

unless otherwise indicated. 

D. Install all drain fittings, tailpieces, faucets, operating switches, and/or starters. 

E. Coordinate sequencing of equipment installation with other trades prior to installing any piece 

of equipment. 

F. Coordinate special conditions with other trades, i.e. floor depression, soda line conduit 

requirements, roof curbs, control wiring, etc. 

1.11 WARRANTY 

A. Provide a one (1) year parts and labor guarantee on all new equipment. 

B. Components of equipment subject to replacement prior to one year’s use and those items 

which may fail due to improper or inadequate periodic maintenance by the Owner/Operator 

are not intended to be included within the scope of warranty. 

C. For all equipment that has refrigeration systems and semi-hermetic compressors, furnish an 

additional four (4) year warranty on all compressors. 

D. Guarantee/Warranty period shall commence with the date of Substantial Completion. 

E. Warranty includes all costs incurred for removal and re-installation of the replacement 

component or equipment.   

PART 2 -  PRODUCTS 



Highland Falls – Fort Montgomery CSD   11 40 00 
Alterations and Additions                Food Service Equipment  
Project No. 2022-052  Page -6
   

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. 

2. All products shall be new. Use salvaged materials only where specifically directed to do 

so. 

3. 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. 

4. Owner reserves the right to limit selection to products with warranties not in conflict with 

requirements of the Contract Documents. 

5. Where products require color selection the Architect will make the selection. 

6. Descriptive, performance, and reference standard requirements in the Specifications 

establish salient characteristics of products. 

7. Or Equal:  For products specified by name and accompanied by the term "or equal," or 

"or approved equal," or "or approved," comply with requirements in "Comparable 

Products" Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Products: 

a. Non-restricted List:  Where Specifications include a list of names of both available 

manufacturers and products, provide one of the products listed, or an unnamed 

product, that complies with requirements.  Comply with requirements in "Comparable 

Products" Article for consideration of an unnamed product. 

2. Manufacturers: 

3. 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 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. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  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 

these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 

Documents that it is consistent with the Contract Documents and will produce the 

indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications.  Significant qualities include attributes such as performance, weight, size, 
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durability, visual effect, and specific features and requirements indicated. 

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. 

2.3 MATERIALS 

A. Sheet Steel:  ASTM A446; 1.25 ounce per square foot galvanized coating. 

B. Stainless Steel:  ASTM A167; Type 304 commercial grade, No. 4 finish. 

C. Glass:  3/16-inch float conforming to ASTM C1036 and ASTM C1048; exposed edges 

ground; cut or drilled to receive hardware. 

D. Plastic Laminate:  NEMA LD3; 0.050-inch-thick; color as selected by Architect. 

E. Laminate Backing Sheets:  LD3-BK20, 0.020-inch-thick, unfinished plastic laminate. 

F. Finish Hardware:  Manufacturer’s standard. 

G. Work Surfaces:  As specified. 

H. Fittings:  Sink drains with crumb cup and waste fittings, faucets, and electrical outlets. 

I. Service Outlet Covers and Escutcheons:  Stainless steel. 

J. Service Accessories and Connections: 

1. Provide control switch or starter on each motor-driven appliance or heating element, 

under provisions of UL requirements. 

2. Provide internal wiring for equipment, including electrical devices, wiring controls, and 

switches to a common junction box. 

3. Provide suitable length of 4 wire cord with plugs to match building receptacles. 

4. Provide lamps for fixtures in equipment.   

5. Provide equipment with connection terminals, so that connections of plumbing, gas, 

steam, electrical, ventilation, and refrigeration services can be made. Where receptacles 

are specified for custom equipment, supply cut-outs and outlet boxes set in place 

accessible for connections of electrical work. 

2.4  EQUIPMENT 

A. Provide rough-in hardware, supports and connections, attachment devices, closure panels, 

trim strips, and all accessories required for proper operation of equipment. 

B. Standard of Comparison:  The specified equipment has been established to set a standard 

of quality and features.   

C. If substitutions require different utility/building conditions, electrical, plumbing, ventilation, 
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etc., from those specified, a complete list of those changes for each item shall be included 

with the request for substitution.  Any costs associated with these changes will become the 

responsibility of this Contractor. 

D. Verify direction of door swings. 

2.5 FABRICATION 

A. General Requirements: 

1. Stainless Steel Fastenings and Fittings: Bolts and screws with countersunk flat heads at 

interior and exterior visible or accessible surfaces.  Use concealed fastenings where 

possible 

2. Form edges smooth. Fabricate sheet material for work surfaces, facings, shelves, and 

drainboards of straight length in one continuous sheet when not over 12 feet in length. 

3. Fix leg-mounted units by dowelling to floor with 1/4-inch stainless steel pins, where 

vibration or oscillation is anticipated. 

4. Provide legs with stainless steel adjustable feet.  Fasten legs to equipment securely and 

rigidly. 

5. Install rubber or nylon button feet or other protective device on bearing surface of any 

item positioned on a finished surface. 

6. Isolate rotating or reciprocating machinery to prevent noise and vibration. 

7. Provide accommodation for installation of final connections by other trades and 

accessibility to components such as compressors, junction boxes, etc.… 

8. Grind welds of stainless-steel smooth and flush; polish to match adjacent surfaces. 

9. Cut and drill components for service outlets and fixtures. 

10. Provide access panels where required to access utilities. 

11. Shop assemble work where possible. 

B. Load Carrying Counter Surfaces:  Reinforce frame support system and surfaces so that 

surfaces may safely support a load of 200 pounds concentrated on one square foot in any 

area or surface with no indentation showing on surface, and with permanent set not 

exceeding 0.005 inches. 

2.6 FINISHES 

A. Metal (Except Stainless Steel):  Degrease and phosphate etch followed by primer and 

minimum 2 coats factory baked epoxy enamel, color as selected by Architect from 

manufacturer’s full range of standard and custom colors. 

B. Plastic Laminate:  Color as selected by Architect from manufacturer’s full range of standard 

and custom colors. 

C. Stainless Steel:  Number 4 finish (unless indicated otherwise). 

D. Bituminous Paint:  Sound deaden internal surfaces of metal work and underside of metal 

counters and sinks. 
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PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Verify all existing conditions and existing equipment requirements. 

B. Verify ventilation outlets, service connections, and supports are correct and in required 

location. 

C. Verify operational condition of existing equipment.   

D. Immediately upon finding Report equipment discrepancies or non-operational equipment to 

the Architect. 

3.2 INSTALLATION 

A. Pre-installation site visits are required to obtain field measurements, verify finish dimensions, 

examine rough in progress and to coordinate with trades on site.  

B. Use anchoring devices approved by manufacture and are made with a material that will not 

rust and are appropriate for equipment and expected usage. 

C. Verify equipment is installed in accordance with the manufacturer’s recommendations and 

requirement. 

D. Insulate to prevent electrolysis between dissimilar metals.  Provide sealant to achieve clean 

joint without crevices. 

E. Weld and grind joints in stainless steel work tight, without open seams, where necessary due 

to limitations of sheet sizes or installation requirements. 

F. Sequence installation and erection to ensure mechanical, plumbing and electrical 

connections are achieved in an orderly and expeditious manner. 

G. Cut, fit, and patch where necessary.  Coordinate work with other trades. 

H. Cut and drill tops, backs or other elements for service outlets, fixtures, and fittings. 

I. Provide access panel or cutting and patching of items of this Section required for the 

installation or services of equipment. 

J. Remove and reinstall existing equipment required under this Section.  Foodservice 

Equipment contractor shall verify condition of existing equipment prior to removal, if being 

reinstalled by this contactor or reused by Owner.     

K. Protect new and existing equipment during construction phase as required to prevent 

damage to equipment. 
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3.3 EXISTING EQUIPMENT 

A. The Owner reserves the right to keep any existing equipment, coordinate with Owner on 

removal and transportation of equipment to a location of their choice.  It shall be the 

responsibility of this contractor to salvage equipment the Owner chooses not to retain. 

1. Prior to removal from the kitchen any equipment that is labeled existing & relocate, 

Existing & remains or existing & reuse, the FEC shall verify that the equipment is in 

working order and document via photos any damage and cleanliness Any damaged or 

not working equipment should be reported to GC/CM or Architect prior to moving. 

B. It shall be the responsibility of this contractor to salvage equipment the Owner chooses not 

to retain. FEC shall supply a list of salvage equipment (to include description, model, 

manufacture and serial number) to CM/GC/Owner for sign off prior to removal.  Provide 

document in FSE submittal process.  

C. MEP disconnections by related trades, move, store and re-install equipment, ready for utility 

connection. 

D. Coordinate scope of work and timeline with Owner and other trades prior to removal of 

existing equipment.  

E. Clean and re-furbish existing equipment to be re-used to “like new” condition, as noted. 

1. Prior to removal from the kitchen any equipment that is labeled existing & relocate, 

Existing & remains or existing & reuse, the FEC shall verify the cleanliness of existing 

equipment Any overly dirty/overly damaged equipment should be reported to the GC/CM 

or Architect prior to moving. 

F. It is the responsibility of this contractor to provide storage as required until the piece of 

equipment is installed or re-installed. 

G. It is the responsibility of this contractor to evacuate refrigerant, dismantle and remove all 

refrigeration equipment associated with existing walk-in cooler, freezer or equipment with 

remote refrigeration components (if applicable). 

3.4 ADJUSTING  

A. Upon completion of installation, adjust new and existing equipment and apparatus to ensure 

proper working order and conditions. 

B. If a new piece of equipment is not functioning properly and determined to be non-repairable 

in the field it shall be removed and replaced with a new piece of equipment.  

C. Inspect all equipment and run each piece of equipment through a complete operating cycle 

to verify that equipment is fully operational.  

3.5 CLEANING 

A. Cleaning shall be conducted prior to the turnover of the kitchen to the owner  
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B. Remove masking or protective covering from stainless steel and other finished surfaces. 

NCLUDING WALKIN PANELS/ EXHAUST HOODS, DOOR HANDLES AND TRIM STRIPS 

C. Remove all packing materials and debris from jobsite. 

D. Wash and clean new and existing equipment. 

E. Polish glass, plastic, hardware and accessories, fixtures and fittings. 

3.6 DEMONSTRATION AND TESTING 

A. Demonstrations shall be coordinated by the FEC and conducted prior to the turnover of 

kitchen to the owner.  FEC shall provide sign in sheet from the demonstration showing 

attendance and items demonstrated.  This document to be included with closeout documents  

B. Demonstrations on all new equipment shall NOT be performed by the FEC. 

C. Test existing and new equipment prior to demonstration. 

D. At completion of work, provide qualified and trained personnel to demonstrate operation of 

each item of equipment and instruct Owner in operating procedures and maintenance. 

E. Individuals performing demonstration shall be fully knowledgeable of all operating and 

service aspects of equipment. 

F. Start-up, test, and adjust new equipment.  Authorized factory technicians shall start-up 

equipment requiring testing and balancing, i.e. hoods, pulping systems, equipment with 

remote components, etc. IT SHALL BE THE RESPONSIBLY OF THIS CONTRACTOR TO 

PAY ANY SERVICE FEES TO RETURN TO SITE TO COMPLETE ANY START UPS THAT 

COULD NOT BE PREFORMED ON FIRST TRIP DUE TO INCOMPLETE FINAL 

CONNECTIONS 

G. All equipment that qualifies for factory startups will be coordinated by FEC and completed 

prior to equipment turn over to owner.  

H. All demonstrations/training to be performed by a qualified manufactures representative.  

Provide to Architect attendance records for all training on all equipment  

PART 4 -  LISTING OF FOODSERVICE EQUIPMENT 

4.1 Item 1 - Can Opener - One (1) Required  

A. Edlund Model 270/115V Dimensions: 11.5(h) x 6.75(w) x 10(d) Can Opener, electric, for 

heavy volume, 2-speed motor, knife and gear assemblies that are removable for cleaning, 

recommended for up to 200 cans per day, cULus, CE, NSF certified, 115v/60/1-ph, 1.5 amp. 

Supply with the following: 

1. 1 ea. 3-year limited warranty 
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4.2 Item 2 - Worktable - One (1) Required  

A. Custom Model by MARLO/EMI size and shape as shown on drawing#****.  Approximately 

30 X 90” X 34” high. Top to be constructed of a 14-gauge 304 stainless steel with S/S channel 

edge construction.  “C” channel bracing cylindrical gussets and mastic sound deadening.  6” 

back and right-side splash at 90 degree and ¾ turn down enclosed back and ends. 1 5/8” 

OD stainless legs adjustable s/s flanged feet. 16-gauge under shelf the length of the table.  

Under Shelf to be welded to legs 10” AFF with S/S “C” Channel bracing.   

B. Provide two (2) 20” X 20” stainless steel drawers as seen on drawing. Drawers to be double 

pan construction with HD S/S rollers bearing, integral pull handle, lock and cutting boards.  

C. Provide two (2) GFI outlets in backsplash (120/1/15AMPS) as indicted on drawings for items 

#1 and (1) convenience outlet internally factory wired to junction box (UL certified) to a single 

point connection at a chase. 18-gauge S/S chase to run from table top connection to floor. 

Chase to have (2) removable access panels to provide access for connections ID to be 

approximately 2” x 4” provide 4” x 6” end flanges at floor and table top connections.  FEC to 

seal chase to floor   

D. Back to back tables to be provided with S/S back splash cap.  One piece Cap is to cover 

both splashes from 2 ½” radius to top on both sides and cover the end cap.  Coordinate with 

work table #3.  Front legs to be adjustable flanged feet, back feet to be adjustable bullet style.  

To be NSF & UL approved 

4.3 Item 3- Chef’s Worktable W/Sink – One (1) Required  

A. Custom Model by MARLO/EMI size and shape as shown on drawing#****.  Approximately 

30” X 90” X 34” high. Top to be constructed of a 14-gauge 304 stainless steel with S/S 

channel edge construction.  “C” channel bracing cylindrical gussets and mastic sound 

deadening. 6” back and left side splash at 90 degree and ¾ turn down enclosed back and 

ends. 1 5/8” OD stainless legs adjustable s/s flanged feet.16-gauge under shelf the length of 

the table.  Under Shelf to be welded to legs 10” AFF with S/S “C” Channel bracing. (excluding 

sink section)  

B. Provide two (2) 20” X 20” stainless steel drawers as seen on drawing. Drawers to be double 

pan construction with HD S/S rollers bearing, integral pull handle, lock and cutting boards.  

C. Provide two (2) GFI outlets inn backsplash (120/1/15AMPS) as indicted on drawings for 

convenience outlets internally factory wired to junction box (UL certified) to a single point 

connection at a chase. 18-gauge S/S chase to run from table top connection to floor. Chase 

to have (2) removable access panels to provide access for connections ID to be 

approximately 2” x 4” provide 4” x 6” end flanges at floor and table top connections.  FEC to 

seal chase to floor   

D. One (1) 20” x 20” X 10” deep coved construction prep sink with twist handle waste with 

bracket and overflow. Provide pre-rinse wall bracket mount area in overhead shelf. S/S 

flanged feet at front legs.  
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E.  Over prep sink area provide approximately 36” single line overhead pot/pan rack. 2” x 3/16” 

S/S flat bar welded to 1 5/8” OD S/S Tubular sleeves. Provide eight (8) corrosion resistant 

s/s type pot hooks. For the remaining length of the table provide a single over shelf to be 

constructed of a 16-guage stainless. 2” turn up at rear, 2” down bends at sides and front. 

Mounted on 1 5/8” OD tubular uprights and cantilever brackets with concealed fasteners.   

F. Single over shelf 12” wide X length of the table. 2” x 3/16” S/S flat bar welded to 1 5/8” OD 

S/S Tubular sleeves. To be constructed of a 16-guage stainless.2” turn up at rear, 2” down 

bends at sides and front. Mounted on 1 5/8” OD tubular uprights and cantilever brackets with 

concealed fasteners.  

G.  Back to back tables to be provided with S/S back splash cap. Cap is to cover both splashes 

from 2 ½” radius to top on both sides and cover the end cap. Make cap in one piece. 

Coordinate with work table #2. Front legs to be adjustable flanged feet, back feet to be 

adjustable bullet style to be NSF & UL approved.  Supply the following: 

1. 1 ea. T&S Brass Model B-0221-CR-KIT Pantry Faucet, double, deck mount, 8" deck 

mount mixing faucet with polished chrome plated brass body, 12" swing nozzle with 

stream regulator outlet, ceramic cartridges with check valves, lever handles, and 1/2" 

NPT female inlets, certified to ASME A112.18.1/CSA B125.1, NSF 61-Section 9 and NSF 

372. Meets ADA ANSI/ICC A117.1 requirements. 

4.4 Item 4 - Steamer (Future Item) - One (1)  

A. FUTURE ITEM Groen Model GSSP-BL-5ES Dimensions: 58.63(h) x 21.75(w) x 

30.63(d)SmartSteam Pro Convection steamer, electric, stand mounted, (5) 12" x 20" x 2-1/2" 

deep pans, external heating element, touch screen control, side mounted convection fan, 2.5 

gallon reservoir, stainless steel interior & exterior, (1) 1-1/2" drain connection, (2) 3/4" water 

connections per cavity, 12kw, cUL, UL, NSF, Made in USA.  Provide with the following: 

1. 1 ea. Groen (1) year parts & labor, (5) year cavity warranty 

2. 1 ea. Groen (K-12 School purchases only) Two-year parts and labor warranty 

3. 1 ea. Groen Start-up Program, included at customer's request, water quality test and 

water treatment recommendation included, free start-up adds additional 1-year parts & 

labor warranty (See start-up request form document) 

4. 1 ea. Groen 208v/60/3-ph, 12.0kw, 34.0 amps, std. 

5. 1 ea. Groen Model 149100 SmartSteam™ water treatment kit  

6. 1 ea. Groen Model 149101 Replacement Filter, for SmartSteam™ water treatment (1) 

7. 1 ea. Groen Model 162408 Drain Tempering Valve, for 140 degree drain temperature 

requirement (requires 1/2" cold water connection), no electrical connection required 

8. 1 ea. Groen Model 175977 Overflow Drain Cleaning Brush, for SmartSteam models 

9. 1 ea. Groen Door hinged on left, std. 

4.5 Item 5- Convection Oven (Existing Item #E - Relocate) - One (1)  

4.6 Item 6 - Exhaust Hood w/Supply Air - One (1) Required  

A. Dimensions: As shown on Halton’s Drawings# U23-826 (one section) with a typical hanging 
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height of 6'-8" above finished floor.  Hood shall have fire cabinet mounted on left side, as 

shown on drawings.  Panel with Fan and light switches shall be remote mounted, verify 

location with Architect.   

1. Furnish and install a complete kitchen exhaust canopy with supply plenum. The hood 

shall be the “Capture-Jet” System #Q KVE SJ.  

2. The installation shall be in accordance with the manufacturer’s recommendations and 

the canopy exposed areas and inner liner shall be 18-gauge stainless steel with a #4 

hood shall be provided with a 24” wide laminar flow down discharge perforated stainless 

steel plenum for introduction of makeup air at low velocity in front of the hood, as shown 

on plans.  Discharge velocity shall not exceed 135 fpm, nor affect the hood capture and 

containment.  

3. LED light fixture with the following certifications U.L., CSA, NSF and CE for use in grease 

exhaust hoods in quantity sufficient to provide 50-foot candles at the cooking surface 

when hood is mounted 84” A.F.F. LED light fixture is complete with die cast aluminum 

junction box with integral fins for natural heat dissipation. Input voltage of 24V DC with a 

power consumption not to exceed 20 watts. The housing encases 24 LED light emitters 

with a brightness of 1000 lumen. Lamp body is stainless steel ring with a high 

temperature silicone seal. Junction box to accept standard ½” NPT fitting.  Fixture shall 

come complete with integral power supply with an input voltage of 108VAC – 305VAC 

and input frequency of 50/60 Hz. Input current rating shall be 0.57A @ 120VAC. Fixture 

shall contain no mercury or lead.  

4. The exhaust airflow will be based on the convective heat generated by the appliances 

underneath each canopy. Submittal shall include convective heat calculations base on 

the input power of the appliance served as defined by ASTM Standards F-1704-05 

Capture & Containment and F-2474-05 Heat Gain to Space.  Final air volume 

calculations shall comply with the hood listing.  

5. Hood will include an active internal “Capture-Jet” System that will allow for Capture and 

Containment of thermal plume at specified air volumes.  The Capture Jet air shall be 

pulled into a 1” air plenum with the Capture-Jet fan and discharged through Capture-Jet 

ports that are located along the inside front, side and bottom edge of the hood at 

discharge velocity of 1800 FPM.  Slot type, passive devices or “Short-Cycle” discharge 

is not acceptable.    

6. Hood shall be provided with Halton model MBD Manual Balancing Damper for accurate 

adjustment and commissioning of the hood.  The balancing damper shall bear the 

Underwriters Laboratories U.L. label per U.L. listed range hood accessories per standard 

710 and shall be fabricated in compliance with NFPA-96-2004. The damper shall be 

adjustable to allow for balancing airflow based on pressure differential readings from 

integral T.A.B. test and balance port in the Capture Jet hood.  The damper outer casing 

shall be constructed of continuously welded 16-gauge galvanized steel including the 

balancing blades.  Optional construction is of 18-gauge stainless steel.  Adjustment of 

the parallel dampers (in open position) will be achieved by manually turning the locking 

adjustment bracket until the desired pressure reading is achieved.  

7. The hood shall be equipped with model KSA multi-cyclone stainless steel grease 

extractors. The grease extraction efficiency is 93% on particles with a diameter of 5 

microns and 98% on particles with a diameter of 15 microns or larger, based upon ASTM 

F-2519-05 method of test.  Sound levels shall be between 40 and 55 NC.   
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8. The air flows through the KSA extractors and the Capture Jet air chamber are to be 

determined through the integral T.A.B. (Testing and Balancing) ports mounted in the 

hood.  It is the responsibility of the air balancer to adjust the exhaust volumes after 

installation with a Magnahelic Gauge or Shortridge Digital Anemometer and the hood 

TAB ports.  

9. Hood shall be provided with a thermostat to determine if appliances are energized 

without the exhaust fan engaged and will engage the exhaust fan as required to meet 

the IMC interlock requirement.  

10. The Capture Jet hood will come standard with the Halton AccuFlow indicator.  The 

AccuFlow provides a visual indicator that the system is at design exhaust air values. A 

pressure transducer measures design exhaust rate and this is interpreted by the 

AccuFlow sensor by a steady green indicator light. Should the system be below design 

airflow, the indicator light will blink once in sequence. Should the indicator light blink twice 

in sequence, the exhaust airflow is above design.  

11. Performance Criterion: Other manufacturers wishing to offer an alternate to the specified 

manufacturer must apply for permission to do so, in writing, from the office of the 

specifying consultant. The consultant must receive application at least ten working days 

prior to the bid date. Any alternate system must meet construction and performance 

requirements and efficiencies as outlined in this specification. Requests for approval 

must include grease filtration performance data (micron size vs. extraction) for 

mechanical extractor and manufacturer’s own exhaust airflow calculations based on 

convective heat load of cooking equipment beneath the hood. Efficiency comparison 

data to be performed in accordance with ASTM Standard F1704-96 and include results 

for exhaust rate for capture and containment of convective plume, Temperature rise of 

exhaust air and Heat Gain to the space (kBtu/h). Make up air will be calculated so that 

the same amount of air will be taken from the zone as is required by the specified system. 

An additional load cannot be placed on the kitchen HVAC system. Manufacturer must 

provide a written guarantee of performance, ensuring the specifying consultant that the 

system will perform to the consultant’s satisfaction when installed and balanced 

according to design airflows and results of ASTM Standard F1704-96 test. (As 

determined by TAB ports and pressure vs. air flow curves). Consultant reserves the right 

to reject any system which, when installed, does not perform to ASTM Standard F1704-

96 for heat gain according to the specification. Rejected system must be replaced with 

specified system, with all replacement costs paid by manufacturer of rejected system. 

Any changes in the specified sizing of power wiring or gas lines due to the use of any 

system other than that which is specified is the responsibility of the alternate hood 

manufacturer and must be coordinated by the hood manufacturer and contractors 

involved.  

12. Supply and install S/S closure panels around perimeter of hood to finished ceiling.  

13. KSA Filter Removal Tool.  FEC to mount in convenient location using wall bracket 

included  

14. Pre-pipe fire suppression system. 

15. Please Note:  Field verify all collar locations with structure above prior to releasing the 

hood for fabrication.   

16. Remote control panel (verify location) 
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17. FEC to coordinate startup w/pre site visit 

4.7 Item 7 -  Fire Suppression System - One Lot (1 Lot) Required 

A. Ansul R-102 Ansul Fire Protection System 

1. This item shall provide coverage for items 403, 405 Furnish a complete wet chemical fire 

suppression system model R102 as manufactured by “Ansul” or equal in compliance with 

U.L. 300 standards. The system shall include factory prepipe, all permits and test as 

required by the authority having jurisdiction. 

2. Automatic actuation shall be by means of fusible with no visible conduit.  System shall 

include an electrically actuated release mechanism. 

3. System shall be furnished and installed by an Ansul certified distributor in accordance 

with manufacturer's instructions and the authority having jurisdiction. 

4. Microswitches shall be furnished as part of the fire protection system for tie in of building 

alarm and for makeup air/fire/fuel shut down. 

5. All access openings, holes, sleeves, chases, etc., in building structure necessary to 

permit piping and control tubing to be run between system unit, ventilator and duct work 

are to be provided by the General Contractor.  

6. The Building Alarm System Contractor is to furnish a control relay to detect operation of 

the system by connection to the microswitches supplied. The Electrical Contractor is to 

furnish and install all wiring required for the system specified. 

7. All exposed piping and nozzles of fire protection system shall be chrome or Stainless 

steel sleeved including manual pull station piping. 

8. Whenever possible coordinate with general contractor and fire suppression supplier and 

architect to run pull station piping recessed in wall.  This will need to be completed during 

framing of wall.  

9. All horizontal piping is to be done on the top of the ventilator unless otherwise specified.  

10. Verify location of remote manual pull station.   

11. "Electrical contractor/ shunt trip breaker by EC 

12. 1 ea. Gas shut off valve (verify size & type). 

13. FEC to provide tag and testing documents at close out.  

4.8 Item 8 -   Shelving Units – One Lot (1 Lot) Required 

A. Four tier Metro Model A----NK3 Super Adjustable Super Erecta® Shelf, wire, Metroseal 3 

(corrosion‐resistant) finish, corner release system, with Microban® antimicrobial protection, 

NSF. 

B. Each shelving unit shall have four (4) Model 74PK3 Super Erecta® SiteSelect™ Post, 74‐

5/8"H, adjustable leveling bolt, posts are grooved at 1" increments & numbered at 2" 

increments, double grooved every 8", Metroseal 3™ epoxy‐coated corrosion‐resistant finish 

with Microban® antimicrobial protection.  Shelving shall be provided as shown on drawing 

(No “S” clips allowed),  

1. It shall be the responsibility of this contractor to verify and adjust shelving sizes to insure 

proper fit. 

4.9 Item 9 - Spare Number  



 

Highland Falls – Fort Montgomery Central School  11 4000 

Additions & Alterations to FMES  Food Service Equipment 

Project No. 2022-138 Ph1  Page No. 17 of 23 

4.10 Item 10 -3 Compartment Sink – One (1) Required 

A. Eagle Group Model FFN2754-3-24-14/3 Dimensions: 44.63(h) x 105.25(w) x 30.5(d)Spec-

Master® Flush Front Sink, three compartment, 105-1/4"W x 30-1/2"D x 44-5/8"H overall size, 

18"W x 27" front-to-back  x 14" deep bowls, 24" drainboards on left & right, 10"H backsplash, 

(2) sets of splash mount faucet holes with 8" centers,  includes (3) 3-1/2" basket drains, 

14/304 stainless steel construction, stainless steel legs, crossrails, & adjustable bullet feet, 

NSF.   Supply with the following: 

1. 1 ea T&S Brass Model B-0133 EasyInstall Pre-Rinse Unit, wall mount mixing faucet 

with 8" adjustable centers, quarter-turn Eterna cartridges with spring checks, lever 

handles with color-coded indexes, 18" EasyInstall riser, 44" flexible stainless steel hose 

with heat-resistant gray handle & hold down ring, 1.15 GPM spray valve (B-0107), finger 

hook, polished chrome-plated brass faucet body, 1/2" NPT female inlets, CSA 

2. 1 ea T&S Brass Model B-0109-01 Wall Bracket, 6" 

3. 2 kt T&S Brass Model B-0230-K Installation Kit, (2) 1/2" NPT nipples, lock nuts & 

washers, (2) short "Ell" 1/2" NPT female x male 

4. 1 ea T&S Brass Model 5AFL12 Equip Add-On Faucet, 14-7/16" long, standard, cerama 

cartridges, lever handle, laminar outlet, includes: 12-1/8" swivel nozzle, 3/8" male NPT, 

3/8" female NPT, ADA Compliant (for pre-rinse units) 

5. 1 ea T&S Brass Model B-0231 Sink Mixing Faucet, wall mount, 8" centers, 12" swing 

nozzle, lever handles, quarter-turn Eterna cartridges, 1/2" NPT female inlets, low lead, 

ADA Compliant 

4.11 Item 11 – Hand Sink – One (1) Required 

A. Advance Tabco Model 7-PS-62 Dimensions: 17.25(h) x 17.25(w) x 15.25(d) Hand Sink, wall 

mounted, 14" wide x 10" front-to-back x 5" deep bowl, Deep Drawn™ sink bowl, 20 gauge 

304 stainless steel, splash mounted gooseneck faucet, knee valve, basket drain, keyhole 

wall mount bracket, NSF, cCSAus.  Provide with the following: 

1. 1 ea. Model 7-PS-10 P-trap, heavy duty, 1-1/2", 17 gauge 

2. 1 ea. Model 7-PS-11 Welded Side Splash, 12"H (installed height), one side (specify 

side), for hand sinks with 14" wide x 10" front-to-back bowl, splash mounted faucets 

4.12 Item 12 - 2 Door Freezer -(Existing Item #E – Relocate) – One (1)  

4.13 Item 13 - 2 Door Refrigerator -(Existing Item #E – Relocate) – One (1)  

4.14 Item 14 - One Door Refrigerator – One (1) Required 

A. Continental Refrigerator Model 1RENSA Dimensions: 82.25(h) x 28.5(w) x 35.38(d)Extra-

Wide Refrigerator, reach-in, 28-1/2"W, one-section, self-contained refrigeration, stainless 

steel exterior, aluminum interior, standard depth, full-height solid door, cylinder lock, 

electronic control with digital display, hi-low alarm, electric condensate evaporator, R290 

Hydrocarbon refrigerant, 1/4 HP, cETLus, NSF, ENERGY STAR®.  Provide with the 

following: 

1. 1 ea. Standard warranty: 6-year parts and labor; additional 1-year compressor part 
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2. 1 ea. 115v/60/1-ph, 5.2 amps, cord, NEMA 5-15P, standard 

3. 1 ea. Door hinged on right, standard 

4. 1 ea. 5" Casters, standard 

4.1 Item 15 - Warming Cabinet (Existing Item #E -Relocate) One (1)   

4.2 Item 16 - Desk (Existing Item #E -Relocate) - One (1)  

4.3 Item 17 - 12 Crate Milk Cooler– One (1) Required 

A. Continental Refrigerator Model MC5NSSDCW Dimensions: 41.5(h) x 58(w) x 33(d)Milk 

Cooler, 58" long, dual access, cold wall cooling, (16) 13" x 13" x 11" or (10) 19" x 13" x 11" 

crate capacity, door cylinder security locks, electronic control with digital display, hi-low 

alarm, hi/low temperature alarm, stainless steel interior & exterior, floor drain, (4) 5" swivel 

casters with front locking brakes, R290 Hydrocarbon refrigerant, 1/3 HP, cETLus, NSF.  

Provide with the following:  

1. 1 ea. Standard warranty: 6-year parts and labor; additional 1-year compressor part 

2. 1 ea. 115v/60/1-ph, 5.6 amps, cord, NEMA 5-15P, standard 

3. Modify evaporator to allow loading from the rear. 

4. 1 ea. Custom finishes of laminate or powder coating FEC coordinate color selection with 

Architect  

4.4 Item 18 – Spare Number  

4.5 Item 19 – Mobile Utility Cart - One (1) Required 

A. Piper Products/Servolift Eastern Model 6-UCS-3 Dimensions: 39.25(h) x 28(w) x 

17.5(d)Utility/Delivery Cart, (3) shelf small, 600 lb. capacity, stainless steel construction, 

NSF. Supply with the following: 

1. 1 ea. 1-year warranty parts and labor    

4.6 Item 20 - Breath Guard – One (1) Required  

A. Premier Metal & Glass Model   TM2S-A Per Drawing # 50427- 1" OD gearless adjustable 

food shield with top shelf, rear  supports and slanted front support; 3/8" clear tempered glass 

with polished edges and radius corners; both end panels included (fixed); surface mounting 

option; no heat/light included; brushed stainless finish; approx. 60" cl length; approx. 164 lbs. 

ea. (2 end supports)   Fully adjustable single tier to protect item 21 

4.7 Item 21 - 4 Well Hot Food Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 4-HF Per Drawing #7475  Dimensions: 36(h) x 60(w) 

x 28(d)Elite 500 Hot Food Unit, electric, 60"L x 36"H, (4) sealed wells with 1000w element 

with thermostatically controlled each, mobile, modular design with interlocking mechanism, 

14 gauge stainless steel top, 20 gauge stainless steel front & end panels, 18 gauge stainless 

steel bottom shelf, manifold drains standard, 5" swivel plate casters (2 with brakes), 4kW, 

NSF, UL.  Supply with the following: 
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1. 1 ea. 1-year warranty parts and labor  

2. 1 ea. 208v/60/1-ph, 19.2 amps, 4000 watts, NEMA 6-30P 

3. 1 ea. Manifold drains, standard 

4. 1 ea. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep 

cords for interconnected wired units (IWU) off the floor 

5. 1 ea. Model HD-60 Hinged doors for (4) openings Elite system 

6. 1 ea. Model LD Locks, for doors for Elite system 

7. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems 

8. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

9. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

10. 1 ea. Model ME Mitered end for tray slide for Elite system 

11. 1 ea. Model TURN DOWN Modified turn down with special interlocks to connect 2 

different height counters. 

12. 1 ea. Model PG MOUNT Mounting of other manufacturer's sneeze guard.  

13. ***ELECTRICAL TO EXIT OPERATOR RIGHT BACK LEG. *** 

14. Item 20 Premier Metal & Glass protector guard to be provided by others and installed by 

Piper. 

4.8 Item 22 - Breath Protector – One (1) Required  

A. Premier Metal & Glass Model TMT2S-A – Per Drawing #50427 1" OD gearless adjustable 

two tier food shield with top  shelf, rear supports and slanted front support; 3/8" clear 

tempered glass with polished edges and radius corners; both end panels included (fixed); 

surface mounting option; no heat/light included; brushed stainless finish; approx. 48" cl 

length; approx. 136 lbs. ea. (2 end supports) fully adjustable double tier to protect item 23 

1. FEC to ship to Piper for factory installation  

4.9 Item 23 - Frost Top Unit – One (1) Required 

A. Hatco Model FTB-2 Dimensions: 17.25(h) x 39(w) x 28.94(d)Drop-In Frost Top, 39"L, 

accommodates (2) full size sheet pans, lighted on/off rocker switch, electronic adjustable 

temperature control can be mounted to either side of condensing unit or remotely up to 4' 

from unit, auto-defrost, 1" NPT drain, self-contained refrigeration, R513a, 1/4 HP, cULus, 

Made in USA.  Supply with the following: 

1. 1 ea. NOTE: Includes 24/7 parts & service assistance, call 414-671-6350 

2. 1 ea. One-year parts & labor warranty, standard 

3. 1 ea. CE mark not available 

4. 1 ea. 120v/60/1-ph, 300 watts, 3.8 amps, NEMA 5-15P, 1/5 HP (domestic voltage) 

standard 

5. FEC to ship to Piper for factory installation  

4.10 Item 24 - Solid Top Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 5-ST-MOD Per Drawing # 7475 Dimensions: 36(h) x 
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74(w) x 28(d)Elite Utility Serving Counter, 74"L x 36"H, mobile modular design with 

interlocking mech., 14 gauge stainless steel top, 20 gauge stainless steel front & end panels, 

18 gauge stainless steel undershelf, 5" casters, NSF, MODIFIED TO 30"D.  Provide with the 

following: 

1. 1 ea. 1-year warranty parts and labor  

2. 1 ea. "Petite Elite" 30" high in lieu of standard height 

3. 1 ea. 120v/60/1-ph, 3.8 amps, NEMA 5-15P 

4. 1 ea. Model SOUT Single Outlet, NEMA 5-15R FOR ITEM 23 HATCO FTB-2, 120/, 3.8 

AMPS 

5. 1 ea. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep 

cords for interconnected wired units (IWU) off the floor 

6. 1 ea. Model FLP Filler Strips, for Elite systems 

7. 1 ea. Model HD-74 Hinged doors for (5) openings Elite system 

8. 1 ea. Model LD Locks, for doors for Elite system 

9. 1 ea. Model FRMAD-74 Formica laminate with doors, for Elite systems FEC to 

coordinate color selections with Architect  

10. 1 ea. Model SRTS-74 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (5) openings - 74"W 

11. 1 ea. Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the counter 

top, install for the drop-in provided by others, electrical hook-up, reinforced top, and 

louvered panels if required. ***Drop-in to be provided by FEC.*** 

12. Item 23 Hatco FTB-2 to be provided by others and installed by Piper. 

13. 1 ea. Model PG MOUNT Mounting of other manufacturer's sneeze guard.  

14. ***ELECTRICAL TO EXIT OPERATOR RIGHT BACK LEG. *** 

15. Item 22 Premier Metal & Glass protector guard to be provided by others and installed by 

Piper. 

4.11 Item 25 - Solid Top Unit - One (1) Required 

A. Piper Products/Servolift Eastern Model 2-ST Per Drawing 7475 Dimensions: 36(h) x 32(w) x 

28(d)Elite Utility Serving Counter, 32"L x 36"H, mobile modular design with interlocking 

mech., 14 gauge stainless steel top, 20 gauge stainless steel front & end panels, 18 gauge 

stainless steel undershelf, 5" casters, NSF.  Provide with the following: 

1. 1 ea. 1-year warranty parts and labor 

2. 1 ea. "Petite Elite" 30" high in lieu of standard height 

3. 1 ea. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep 

cords for interconnected wired units (IWU) off the floor 

4. 1 ea. Model FLP Filler Strips, for Elite systems 

5. 1 ea. Model HD-32 Hinged doors for (2) openings Elite system 

6. 1 ea. Model LD Locks, for doors for Elite system 

7. 1 ea. Model FRMAD-32 Formica laminate with doors, for Elite systems.  FEC to 

coordinate color selections with Architect  

8. 1 ea. Model SRTS-32 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (2) openings - 32"W 

4.12 Item 26 - Cashiers Station – One (1) Required  
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A. Piper Products/Servolift Eastern Model 2-CD Per Drawing #7475 Dimensions: 36(h) x 30(w) 

x 28(d)Elite Cashier's Serving Counter, 30"L x 36"H, mobile modular design with interlocking 

mech., 14 gauge stainless steel top with register cord hole, locking drawer, 20 gauge 

stainless steel front & end panels, 5" casters.  Provide with the following:  

1. 1 ea. 1-year warranty parts and labor  

2. 1 ea. 120v/60/1-ph, 12 amps, NEMA 5-15P 

3. 1 ea. Model DOUT Duplex Outlet, 120V for Elite system 

4. 1 ea. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep 

cords for interconnected wired units (IWU) off the floor 

5. 1 ea. Model FLP Filler Strips, for Elite systems 

6. 1 ea. Model TFR Tubular foot rest-cashier unit, Elite systems 

7. 1 ea. Model FRMA-30 Formica laminate without doors, for Elite systems.  FEC to 

coordinate color selections with Architect  

8. 1 ea. Model SRTS-30 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (2) openings - 30"W 

9. 1 ea. Model TURN DOWN Modified turn down with special interlocks to connect 2 

different height counters. 

4.13 Existing Equipment  

A. It is the responsibility of this contractor to fully remove all existing foodservice equipment 

from the existing Kitchen (Refer to sheet FS100), this includes walk-in cooler/freezer & 

refrigeration systems (electric, plumbing & HVAC disconnections by related trades). Refer to 

3.3 of this specification for existing equipment requirements. 

4.14 Reused Existing Equipment: 

A. This Kitchen Equipment Contractor (KEC) shall be responsible for identifying, tagging and/or 

removing all existing equipment, which will be reused. Verify and coordinate specific 

equipment with these plans and specifications, and the Owner. This shall include items 

existing, and the associated work necessary, at the time of the signing of the Contract for the 

Foodservice Equipment section; and shall not include any item(s) added, changed, or 

damaged (by other than the Kitchen Equipment Contractor (KEC)) after the signing; except to 

the extent of work which would have been included with the original existing item(s).  

B.  Remove from existing locations, clean and renovate as noted below, store and re-install 

existing equipment to be reused, in the new locations as shown on plans; ready for utility 

connections, as appropriate. Existing equipment to be reused, with utility connections, shall 

be removed after disconnection as noted in below paragraph.  

C. Do work in cooperation with Owner, so that normal functioning of services is minimally 

interrupted.  Coordinate all removal and replacement scheduling with the Construction 

Scheduling Manager (or similar responsible party), to ensure adequate time to complete the 

necessary work. If adequate time to properly relocate and reset the existing items and 
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complete all cleaning and repair will not be available, due to continuing use of the existing 

item(s), or the allotted construction time; contact the Owner and obtain a written agreement 

as to what work is to be deleted or delayed; such as cleaning, repainting, or repairs.  

D.  All surface dirt, grease, oil, food residues, ingredients, extraneous matter and other soiling 

materials shall be removed in order to obtain minimum acceptable sanitation and food service 

standards. Thorough final rinsing of all cleaning agents shall be at a minimum temperature of 

180 degrees F where possible without damage to equipment or controls. Otherwise, use 

USDA approved cleaning agents and/or cleaning agents, which are acceptable for use with 

commercial food service equipment. This shall include all exterior surfaces of the existing 

equipment to be reused, and interior work surfaces such as inside oven compartments, fryer 

vats, ware washers, etc.  

E.  All painted items with major paint blemishes shall be sanded, primed, and repainted to match 

the original color and type paint. Primer and paint shall be of a type approved for use with 

commercial food service equipment. All controls, lights, view windows, non-painted parts, etc. 

shall be protected as recommended by the Manufacturer. Minor paint blemishes shall be 

touched-up in a professional manner. This work shall be included in the Bid Submittal, as a 

separate line cost, at the end of the Bid Submittal.  

F.  Replace or repair minor broken parts to produce a cleanable and functional item, where 

possible. Repairs and/or parts shall be for minor required items such as control knobs, 

handles, pilot lamps, belts, oil changes, minor adjustments and recalibrations, etc. This shall 

not include addition or replacement of any wearing components such as cutters, blades, etc.; 

or any accessory components such as mixer beaters, hooks, whips, etc., except for presently 

existing accessory components which are broken and nonfunctional, or as noted in the 

itemized specifications. 

4.15 Existing Conditions: 

A. It is the responsibility of this contractor to fully review the existing conditions of the building and 

the new kitchen.  This contractor shall be familiar with access to the kitchen location, including 

equipment access by elevators, stairwells, corridors, openings, including access around the 

exterior of the building for a crane or hoisting equipment (if required).  It will be the responsibility 

of this contractor to coordinate equipment installation with the owner, CM, GC, etc.… 

4.16 Plumbing of Equipment  

A. The plumbing and food service equipment contractors are to comply with 1370-a and 1110, 

Subpart 67-4 of Title 10 (Health) of the Official Compilation of Codes, Rules and Regulations of 
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the State of New York.  All outlet fixtures used for drinking or cooking shall be tested by Owner 

prior to being put into service.  All test results in exceedance of the action level shall require the 

fixture to be replaced until satisfactory test results are obtained at no additional cost to Owner.” 

PART 5 -  DETAILS OF CONSTRUCTION 

5.1 DETAIL DRAWINGS 

A. The following details are a part of these specifications and shall be referred to for additional 

design requirements: FS100, FS101, FS102, FS103, FS104 & FS105 

END OF SECTION 11 40 00 
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SECTION 11 6623
GYMNASIUM EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Basketball backboards, goals, and support framing.

B. Floor sleeves for net and goal posts.

C. Wall mounted protection pads.

D. Volleyball nets and posts.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete floor slab to receive floor sleeves and
anchors.

B. Section 05 1200 - Structural Steel Framing:  Structural members supporting basketball
systems.

C. Section 05 5000 - Metal Fabrications:  Secondary structural members supporting gymnasium
 equipment.

D. Section 09 6566 - Resilient Athletic Flooring:  Gymnasium flooring.

E. Section 26 0583 - Wiring Connections.

1.03 REFERENCE STANDARDS

A. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.

B. Electrically Operated Equipment:  Coordinate location and electrical characteristics of service
connection.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's data showing configuration, sizes, materials, finishes,
hardware, and accessories; include:
1. Electrical characteristics and connection locations.
2. Manufacturer's installation instructions.

C. Shop Drawings:  For custom fabricated equipment indicate, in large scale detail, construction
methods; method of attachment or installation; type and gauge of metal, hardware, and fittings;
plan front elevation; elevations and dimensions; minimum one cross section; utility
requirements as to types, sizes, and locations.

D. Erection Drawings:  Detailed dimensional requirements for proper location of equipment.

E. Samples:  Submit samples of pad coverings in manufacturer's available range of colors.

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified with
minimum 5 years of experience .
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1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site in manufacturer's original packaging with factory original labels
attached.

B. Store products indoors and elevated above floor; prevent warping, twisting, or sagging.

C. Store products in accordance with manufacturer's instructions; protect from extremes of
weather, temperature, moisture, and other damage.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide 25  year manufacturer warranty for basketball backstop structure .
1. Lifetime warranty against breakage for backboards installed with goal brace.
2. 8 year warranty for bolt-on safety edge padding.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. See drawings for sizes and locations, unless noted otherwise.

B. Provide mounting plates, brackets, and anchors of sufficient size and strength to securely
attach equipment to building structure; comply with requirements of Contract Documents.

C. Hardware:  Heavy duty steel hardware, as recommended by manufacturer.

D. Electrical Wiring and Components:  Comply with NFPA 70; provide UL-listed equipment.

E. Structural Steel Fabrications:  Welded in accordance with AWS D1.1/D1.1M, using certified
welders.

2.02 BASKETBALL

A. Basketball System:  Backstop assembly, backboard, and goal.

B. Wall-Mounted Backstop Assemblies:  Wall-mounted steel frame assembly capable of mounting
 rectangular shaped backboards.
1. Distance of Backboard From Wall: adjustable.
2. Framing: Stationary framing.
3. Support framework: Backstop mounted to wall at four fixed points with two welded,

adjustable, rectangular side frames constructed from 2-1/2 inches diameter, 13 gage outer
tube and 2-1/4 inches diameter, 14 gage inner tube.

4. Extension adjustment: Plus or minus 6 inches.
5. Wall anchor plates: 1/4 inch thick steel plates.
6. Cross braces: 1-1/2 inches diameter, 11 gage steel tubes.
7. Diagonal support chains: Two 1/4 inch welded link chains with leveling turnbuckles.
8. Framing Color: As selected from manufacturer's standard selection .
9. Manufacturers:

a. Draper, Inc.; SW Stationary Wall Mounted Basketball Backstop .
b. Substitutions: See Section 01 6000 - Product Requirements.

10. Backboards: Wall Mounted - fan shaped.
a. Type: Fan shaped, fiberglass, official size backboard; Model 503148 as

manufactured by Draper, Inc.
b. Overall size: 54 inches wide by 39 inches high by 1-1/2 inches thick.
c. Construction: Molded from fiberglass. Backboard has structural ribs and a heavy

outer flange to provide maximum rigidity. Backboard is completely weatherproof for
indoor or outdoor use in all climates. Backboard has eight (8) 3/8"-16 x 1" deep
molded in threaded steel inserts that are located for standard fan backboard (20" h x
35" w) mounting. Factory drilled goal mounting holes (4) will accept standard 5"
(horizontal) x 5" (vertical) goal mounting.
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d. Finish: Factory applied, white, high gloss gel finish with permanently silk screened
orange border and target lines.

C. Ceiling-Suspended Backstop Assemblies:  Capable of mounting both rectangular and fan-
shaped backboards.
1. Framing: Center  strut; side folding  framing.
2. Height Adjuster:  Raises or lowers assembly by 2 feet to adjust goal height.

a. Height Control System:  Electric hoist that adjusts backstop with 115 volt actuator,
and integral limit switches that provide automatic shut-off in both positions.

3. Framing Color: As selected from manufacturer's standard selection .
4. Manufacturers:

a. Draper, Inc ; EZ Fold TB-26-B Ceiling Suspended, Side-Folding :
www.draperinc.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
5. Backboards: Ceiling Mounted - Tempered glass, rectangular shaped.

a. Frame: Brushed aluminum edge, steel mounting, with mitered corners. Provide steel
gusset type mounting corner brackets with slots for mounting backboard to support
structure.

b. Dimensions: 42 inches high by 72 inches wide
c. Thickness: 1/2 inches .
d. Markings: Permanently etch official white boarder and target area on front side of

glass.
e. Provide safety padding for bottom edge of backboard.
f. Color: As selected from manufacturer's standard selection .
g. Height Adjuster:

1) Type: Mechanism for electrically adjusting height of rectangular backboard and
goal.; Model 503095 Height Adjuster as manufactured by Draper, Inc.

6. Safety Edge Padding:
a. Type: Foam padding for bottom edge and corners of backboard to provide safety

protection to meet NCAA and NFHS requirements; Model 5032XX Safe-Edge
Padding as manufactured by Draper, Inc.

b. Construction: Molded foam, 2 inches wide and wrapping around edges 3/4 inch.
Equip with molded-in steel track and bolt-on attachment system. Padding shall cover
bottom edge of backboard and extend 15 inches up sides.

c. Color: As selected from manufacturers full range of colors.
7. Electric Winch:

a. Provide for each folding basketball backstop separate electric winch mechanism. 
b. Type: Fully enclosed, direct drive, worm gear, electric winch designed to hold

backstop at any position during raising and lowering; Model 503285 Motorized Winch
as manufactured by Draper, Inc.
1) Motor: 3/4 HP, 11.5 AMP, capacitor type, 60 cycle, 115 volt, single phase with

automatic thermal overload protection manufactured in compliance with NEMA
specifications.

2) Hoist cable: 1/4 inch diameter, 7 by 19, galvanized aircraft cable with 7,000
pounds ultimate breaking strength.

3) Roller: Spring-load providing tensioning pressure to ensure cable tracks evenly
on grooved drum.

4) Limit switches: Rotary counting up and down type, pre-wired to motor as integral
part of winch.

c. Controls: Provide key lock, 3 position, momentary contact wall control switch to lower,
raise, and stop backstop.

d. Provide two keys.
e. Provide with stainless steel cover plate.



Highland Falls - Fort Montgomery Central School District 11 6623
Alterations and Additions to FMES Gymnasium Equipment
Project No. 2022-138 Ph1  Page No. 4 of 6 

D. Goals: Steel rim, mounted to backboard, with attached nylon net; complete with mounting
hardware. Provide with holes and studs to secure backboard and goal directly to goal brace.
Front plate provided with holes for goal attachment.
1. Net Attachment Device:  Tube-tie.
2. Finish:  Powder coat orange.
3. Type: Breakaway goal with standard no-tie net attachment and designed to withstand

shock loads from player slam dunking or hanging on rim
4. Rim shall deflect down when 230 pounds static load is applied and return to playing

position when load is removed. Breakaway point shall be adjustable from 160 to 230
pounds.

5. Ring shall have rebound characteristics identical to those of non-moveable ring. Factory
set proper flex and rebound requirements. Goal features easy-adjsut system to allow
users to adjust the breakaway point form 160 pounds to 230 lbs.

6. Ring: Fabricated from 5/8 inch diameter steel rod formed into 18 inches ring. Rigidly brace
with die cut steel braces welded to rim.

7. Mounting plate: Heavy duty steel plate bracket with mounting holes and designed to
position inside of ring 6 inches from backboard.

8. Rim shall be provided with 12 formed wire “no-tie” net attachment clips on which the net
securely hooks.

9. Anti-whip net: Top half made of durable fibers encased in nylon to prevent net from
whipping up on rim. Lower half all nylon. Color white.

10. Mounting hardware: Zinc plated.
11. Model: 503581 Breakaway goal with standard no-tie net attachment as manufactured by

Draper, Inc.

2.03 FLOOR-MOUNTED EQUIPMENT

A. Volley Ball Nets and Posts:  One court system of adjustable posts, net, and tensioning winch
meeting requirements for FIVB, USA Volleyball, NCAA and NFHS competition requirements.
1. Posts:

a. Types: Telescoping standards fabricated from Schedule 80 aluminum upper tube and
11-gauge steel bottom tube and capable of adjusting from 73 inches to 100 inches in
1 inch increments to meet all age group height settings.
1) Standard SVS-01 500021 as manufactured by Draper, Inc.: Pair of standards,

one with tensioning winch and other with adjustable cable anchoring collar. Both
standards equipped with single pulley sheave on upper telescoping tube section.

2) Center Standard System 500022: 3 Post system, center standard equipped with
two pulley sheaves on upper telescoping tube section spaced to accommodate
two opposing net cables. Provide adjustable cable anchor collar to
accommodate two nets.

b. Bottom tube section: 3-1/2 inches diameter with 11 gauge steel, 0.120 inch wall
thickness, 72 inches high. Bottom provided with rubber foot to protect floors.

c. Upper telescoping tube section: 2-7/8 inches diameter with 0.28 inch wall thickness.
d. Pulley sheaves: 4 inches diameter pulley and oilite bushing attached to top of upper

telescoping tube.
e. Tensioning winch: Heavy-duty, self-locking worm-gear mechanism.

1) Position winch on outside of bottom tube.
2) Equip winch with [2 inches] [51 mm] wide, high tensile nylon strap with sling ring

and spring-hook for connection to net cable.
f. Winch operated by folding handle.

2. Net: 4 inch square #36 nylon cord with vinyl coated polyester hem, double stitched around
the perimeter.
a. Size: 32 feet long by 39-3/8 inches high.
b. Provide double stitched, vinyl coated polyester hem around perimeter of net. At net

ends, provide hem with pocket containing 1/2 inch diameter fiberglass dowel.
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c. Net cable: 1/8 inch diameter, 2000 pounds minimum breaking strength, galvanized
aircraft cable with nylon coating. Equip ends with loops formed with heavy swaged
type fittings. Run cable through top hem.

d. Rope tensioner: Provide bottom hem with 1/4 inch braided nylon rope and ratchet
style tensioner.

e. Provide each net end with three 1 inch wide polypropylene tension straps with
buckles for tightening net.

3. Tensioning Winch: Manual crank  heavy duty, self-locking worm gear mechanism.

B. Floor Sleeves for Posts: Metal sleeve welded to steel anchor plate for casting in concrete floor
to receive volleyball standard, with latch cover, cast into concrete subfloor to hold poles for nets
and goals; installed flush with finish floor surface.
1. Basis of Design: Floor Sleeve 501006 as manufactured by Draper, Inc.
2. Latch Cover: Brass, round; tamper resistant lock with key.

a. Opening diameter: 4-1/8 inches.
3. Sleeve: Steel.
4. Size: 3-1/2 inches inside diameter by 8-1/2 inches tube and 4 inches square anchor plate.

2.04 WALL PADDING

A. Wall Padding:  Foam filling bonded to backing board, wrapped in covering; each panel
fabricated in one piece.
1. Covering:  Vinyl-coated polyester fabric, mildew and rot resistant; stapled to back of

board.
a. Color:  As selected from manufacturer's standard range.
b. Texture:  Embossed leather-look.
c. Fabric Weight: 14 oz/sq yd, minimum.
d. Breaking strength: 350 PSI.
e. Tear resistance: 65 pounds.
f. Resistant to rot, mildew, and ultraviolet light.

2. Foam:  Soft, urethane or polyurethane, with 3.5 pcf nominal density.
3. Foam Thickness: 2 inches .
4. Backing Board:  Plywood.
5. Manufacturers:

a. Draper, Inc; EcoVision Wall Pad:  www.draperinc.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Take field measurements to ensure proper fitting of work. If taking field measurements before
fabrication will delay work, allow for adjustments within recommended tolerances.

B. Inspect areas and conditions before installation, and notify Architect in writing of unsatisfactory
or detrimental conditions.

C. Do not proceed with this work until conditions have been corrected; commencing installation
constitutes acceptance of work site conditions.

D. Verify that electrical services are correctly located and have proper characteristics.

3.02 INSTALLATION

A. Install in accordance with Contract Documents and manufacturer's instructions.

B. Coordinate installation of inserts and anchors that must be built in to flooring or subflooring.

C. Install equipment rigid, straight, plumb, and level.

D. Secure equipment with manufacturer's recommended anchoring devices.

E. Install wall padding securely, with edges tight to wall and without wrinkles in fabric covering.

F. Separate dissimilar metals to prevent electrolytic corrosion.
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3.03 ADJUSTING

A. Verify proper placement of equipment.

B. Verify proper placement of equipment anchors and sleeves, and use actual movable equipment
to be anchored if available.

C. Adjust operating equipment for proper operation; remove and replace equipment causing noise
or vibration; lubricate equipment as recommended by manufacturer.

3.04 CLEANING

A. Remove masking or protective covering from finished surfaces.

B. Clean equipment in accordance with manufacturer's recommendations.

3.05 PROTECTION

A. Protect installed products until Date of Substantial Completion.

B. Replace damaged products before Date of Substantial Completion.

3.06 DEMONSTRATION

A. Demonstrate to Owner's designated representative complete operation and required
maintenance for folding basketball backstops.

B. Submit operation and maintenance manuals in accordance with Section 01 7800 - Closeout
Procedures.

END OF SECTION



Highland Falls - Fort Montgomery Central School District 12 2400
Alterations and Additions to FMES Window Shades
Project No. 2022-138 Ph1  Page No. 1 of 4 

SECTION 12 2400
WINDOW SHADES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior manual roller shades.

1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Concealed wood blocking for attachment of headrail
brackets.

1.03 REFERENCE STANDARDS

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

B. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2023,
with Errata.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequencing:
1. Do not fabricate shades until field dimensions for each opening have been taken with field

conditions in place.
2. Do not install shades until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

C. Shop Drawings:  Include shade schedule indicating size, location and keys to details, head,
jamb and sill details, mounting dimension requirements for each product and condition, and
operation direction.

D. Verification Samples:  Minimum size 6 inches square, representing actual materials, color and
pattern.

E. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of shop drawings.

F. Warranty:  Submit sample of manufacturer's warranty and documentation of final executed
warranty completed in Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than five years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of this type with minimum 5 
years of  documented  experience with shading systems of similar size and type.
1. Manufacturer's authorized representative.
2. Factory training and demonstrated experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each
opening.

B. Handle and store shades in accordance with manufacturer's recommendations.

1.08 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.
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PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Interior Manually Operated Roller Shades:
1. Draper, Inc; Clutch Operated FlexShade:  www.draperinc.com/#sle.
2. Hunter Douglas Architectural; RB500 Manual Roller Shades:

 www.hunterdouglasarchitectural.com/#sle.
3. MechoShade Systems LLC; Mecho/7 System:  www.mechoshade.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ROLLER SHADES

A. General:
1. Provide shade system components that are easy to remove or adjust without removal of

mounted shade brackets.
2. Provide shade system that operates smoothly when shades are raised or lowered.

B. Interior Roller Shades  Type RS-1  - Basis of Design:  Draper, Inc ; Clutch Operated FlexShade :
 www.draperinc.com/#sle.
1. Description:  Single roller, manually operated fabric window shade system complete with

mounting brackets, roller tubes, hembars, hardware, and other components necessary for
complete installation.
a. Drop Position:  Regular roll.
b. Mounting:  Wall mounted.
c. Size:  As indicated on drawings.
d. Fabric:  As indicated under Shade Fabric article.

2. Mounting Hardware:  As recommended by manufacturer for mounting indicated and to
accommodate shade fabric roll-up size and weight.

3. Roller Tubes:  As required for type of shade operation; designed for removal without
removing mounting hardware.
a. Material:  Extruded aluminum or steel, with wall thickness and material selected by

manufacturer.
b. Size:  As recommended by manufacturer; selected for suitability for installation

conditions, span, and weight of shades.
4. Hembars:  Designed to maintain bottom of shade straight and flat, selected from

manufacturer's standard options.
5. Manual Operation:

a. Clutch Operator:  Manufacturer's standard material and design, permanently
lubricated.

b. Drive Chain:  Continuous loop stainless steel beaded ball chain, 95 lb minimum
breaking strength.  Provide upper and lower limit stops.

c. Chain Retainer:
1) Manufacturer's standard clip.

6. Accessories:
a. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable

to mounting end caps, without exposed fasteners; clear anodized finish.
1) Color:  TBD .

b. End Cap Covers:  Match fascia or headbox finish.
c. Fasteners:  Noncorrosive, and as recommended by shade manufacturer.

C. Interior Roller Shades  Type RS-2  - Basis of Design:  Draper, Inc ; Manual LightBloc FlexShade :
 www.draperinc.com/#sle.
1. Description:  Single roller, manually operated fabric window shade system complete with

mounting brackets, roller tubes, hembars, hardware, and other components necessary for
complete installation.
a. Mounting:  Wall mounted.
b. Roll Direction:  Roll down, closed position is at window sill.
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c. Size:  As indicated on drawings.
d. Fabric:  As indicated under Shade Fabric article.

2. Brackets and Mounting Hardware:  As recommended by manufacturer for mounting
indicated and to accommodate shade fabric roll-up size and weight.

3. Roller Tubes:  As required for type of shade operation; designed for removal without
removing mounting hardware.
a. Material:  Extruded aluminum or steel, with wall thickness and material selected by

manufacturer.
b. Size:  As recommended by manufacturer; selected for suitability for installation

conditions, span, and weight of shades.
4. Hembars:  Designed to maintain bottom of shade straight and flat, selected from

manufacturer's standard options.
a. Style:  Closed pocket; aluminum elliptical slat inside pocket with heat-sealed ends.
b. Room-Darkening Shades:  Provide a slot in bottom bar with wool-pile light seal.

5. Manual Operation:
a. Clutch Operator:  Manufacturer's standard material and design, permanently

lubricated.
b. Drive Chain:  Continuous loop stainless steel beaded ball chain, 95 lb minimum

breaking strength.  Provide upper and lower limit stops.
c. Shade Lift Assistance:  Manufacturer's standard spring device contained in the idler

end of roller tube to reduce force required to lift shades; as required based on shade
weight.

d. Chain Retainer:
1) Manufacturer's standard clip.

2.03 SHADE FABRIC

A. Fabric - Type RS-1: Light-Filtering Shades: Nonflammable, color-fast, impervious to heat and
moisture, and able to retain its shape under normal operation.
1. Manufacturers:

a. Phifer, Inc; Style 2410 3%:  www.phifer.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Material Certificates and Product Disclosures:
3. Performance Requirements:

a. Flammability:  Pass NFPA 701 large and small tests.
b. Fungal Resistance:  No growth when tested according to ASTM G21.

4. Openness Factor:  3% .
5. Weight:  14.1 ounces per square yard .
6. Roll Width: As required.
7. Color:  As selected by Architect from manufacturer’s full range of colors.

B. Fabric- Type RS-2: Room Darkening Shades: Non-flammabel, color-fast, impervious to heat
and moisture and able to retain its shape under notmal operation.
1. Manufacturers:

a. Phifer, Inc. SB9100, www.phifer.com/#sle.
b. Substitutions: See Section 01 6000- Product Requirements.

2. Material: Vinyl-Coated Fiberglas.
3. Performance Requirements:

a. Flammability: Passes NFPA 701 large and small tests.
b. Fungal Resistance: No growth when tested according to ASTM G21.
c. UV Blockage: 97%.

4. Openness Factor 0%.
5. Weight: 12 oz. per square yard.
6. Roll Width: as required.
7. Color: Manufacturer's standard color range- TBD.
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3.01 ROLLER SHADE FABRICATION

A. Field measure finished openings prior to ordering or fabrication.

B. Dimensional Tolerances:  Fabricate shades to fit openings within specified tolerances.
1. Vertical Dimensions:  Fill openings from head to sill with 1/2 inch space between bottom

bar and window stool.
2. Horizontal Dimensions - Inside Mounting:  Fill openings from jamb to jamb.

C. Dimensional Tolerances:  As recommended in writing by manufacturer.

D. At openings requiring continuous multiple shade units with separate rollers, locate roller joints
at window mullion centers; butt rollers end-to-end.

PART 3  EXECUTION

4.01 EXAMINATION

A. Examine finished openings for deficiencies that may preclude satisfactory installation.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Start of installation shall be considered acceptance of substrates.

4.02 PREPARATION

A. Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under the project conditions.

B. Coordinate with window installation and placement of concealed blocking to support shades.

4.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved shop drawings, using
mounting devices as indicated.

B. Adjust level, projection, and shade centering from mounting bracket.  Verify there is no
telescoping of shade fabric.  Ensure smooth shade operation.

4.04 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.

B. Replace shades that cannot be cleaned to "like new" condition.

4.05 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

4.06 PROTECTION

A. Protect installed products from subsequent construction operations.

B. Touch-up, repair, or replace damaged products before Substantial Completion.

END OF SECTION



Highland Falls - Fort Montgomery Central School District 12 3200
Alterations and Additions to FMES Manufactured Wood Casework
Project No. 2022-138 Ph1  Page No. 1 of 6 

SECTION 12 3200
MANUFACTURED WOOD CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manufactured standard and custom plastic laminate casework, with cabinet hardware.

B. Countertops.

1.02 RELATED REQUIREMENTS

A. Section 01 6000 - Product Requirements:  Requirements for sustainably harvested wood.

B. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  VOC limitations for
adhesives and sealants.

C. Section 06 1000 - Rough Carpentry:  Blocking and nailers for anchoring casework.

D. Section 09 2116 - Gypsum Board Assemblies:  Reinforcements in metal-framed partitions for
anchoring casework.

E. Section 09 6500 - Resilient Flooring:  Resilient wall base.

F. Section 12 3600 - Countertops:  Additional requirements for countertops.

1.03 DEFINITIONS

A. Exposed:  Portions of casework visible when drawers and cabinet doors are closed, including
end panels, bottoms of cases more than 42 inches above finished floor, tops of cases less than
72 inches above finished floor and all members visible in open cases or behind glass doors.

B. Semi-Exposed:  Portions of casework and surfaces behind solid doors, tops of cases more than
72 inches above finished floor and bottoms of cabinets more than 30 inches but less than 42
inches above finished floor.

C. Concealed:  Sleepers, web frames, dust panels and other surfaces not generally visible after
installation and cabinets less than 30 inches above finished floor.

1.04 REFERENCE STANDARDS

A. AWI (QCP) - Quality Certification Program; Current Edition.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

D. BHMA A156.9 - Cabinet Hardware; 2020.

E. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Component dimensions, configurations, construction details, joint details,
attachments.

C. Shop Drawings:  Indicate casework types, sizes, and locations, using large scale plans,
elevations, and cross sections. Include rough-in and anchors and reinforcements, placement
dimensions and tolerances, clearances required, and keying information.

D. Samples for Finish Selection:  Fully finished, for color selection.  Minimum sample size:  2
inches by 3 inches.
1. Plastic laminate samples, for color, texture, and finish selection.

E. Casework Samples:  Representative of types in the project.

F. Manufacturer's Installation Instructions.

G. Manufacturer's Qualification Statement.
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H. Installer's Qualification Statement.

I. Maintenance Data:  Manufacturer's recommendations for care and cleaning.

J. Finish touch-up kit for each type and color of materials provided.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Quality Certification:  Comply with AWI (QCP) woodwork association quality certification
service/program in accordance with requirements for work specified in this section.
1. Provide labels or certificates indicating that the installed work complies with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
5. Replace, repair, or rework all work for which certification is refused.

C. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience and approved by
manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect items provided by this section, including finished surfaces and hardware items during
handling and installation.  For metal surfaces, use polyethylene film or other protective material
standard with the manufacturer.

B. Acceptance at Site:
1. Do not deliver or install casework until the conditions specified under Part 3, Examination

Article of this section have been met. Products delivered to sites that are not enclosed
and/or improperly conditioned will not be accepted if warping or damage due to
unsatisfactory conditions occurs.

C. Storage:
1. Store casework in the area of installation. If necessary, prior to installation, temporarily

store in another area, meeting the environmental requirements specified under Part 3,
"Site Verification of Conditions" Article of this section.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion, at no
additional cost to Owner.  Defects include, but are not limited to:
1. Ruptured, cracked, or stained finish coating.
2. Discoloration or lack of finish integrity.
3. Cracking or peeling of finish.
4. Delamination of components.
5. Failure of adhesives.
6. Failure of hardware.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Plastic Laminate Casework:
1. Basis of Design: Case Systems:  www.casesystems.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Obtain casework from single source and manufacturer, unless otherwise indicated.



Highland Falls - Fort Montgomery Central School District 12 3200
Alterations and Additions to FMES Manufactured Wood Casework
Project No. 2022-138 Ph1  Page No. 3 of 6 

2.02 CASEWORK, GENERAL

A. Quality Standard:  AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless noted otherwise.

B. Types:  More than one type is required.  See drawings for location of each type of casework.

C. Plastic Laminate Faced Cabinets:  Custom Grade.

2.03 FABRICATION

A. Assembly:  Shop assemble casework items for delivery to site in units easily handled and to
permit passage through building openings.

B. Construction:  As required for selected grade.

C. Structural Performance:  Safely support the following minimum loads:
1. Base Units:  500 pounds per linear foot across the cabinet ends.
2. Suspended Units:  300 pounds static load.
3. Drawers:  125 pounds, minimum.
4. Hanging Wall Cases:  300 pounds.
5. Shelves:  100 pounds, minimum.

D. Fittings and Fixture Locations:  Cut and drill components for fittings and fixtures.

E. Hardware Application:  Factory-machine casework members for hardware that is not surface
applied.

F. Access Panels:  Where indicated, for maintenance of utility service and mechanical and
electrical components.

G. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than
one piece for any single length.

H. Scribes and Fillers:  Panels of matching construction and finish, for locations where cabinets do
not fit tight to adjacent construction.

I. Countertop Panel-Type Supports:  Materials similar to adjacent casework, 1-1/2 inch in width,
with front-to-back and toe space dimensions matching base cabinet. Designed to be secured in
a concealed fashion to countertop material. Include two leveling devices per support panel.

2.04 PLASTIC-LAMINATE-CLAD CASEWORK

A. Plastic-Laminate-Clad Casework:  Solid wood and wood panel construction; each unit self-
contained and not dependent on adjacent units or building structure for rigidity; in sizes
necessary to avoid field cutting except for scribes and filler panels. Include adjustable levelers
for base  cabinets.
1. Style:  Flush overlay.  Ease doors and drawer fronts slightly at edges.
2. Cabinet Nominal Dimensions:  Unless otherwise indicated, provide cabinets of widths and

heights indicated on drawings, and with following front-to-back dimensions:
a. Base Cabinets:  24 inches .
b. Tall Cabinets:  24 inches .
c. Wall Cabinets:  16 inches.

3. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline.
a. Finish:  Matte or suede, gloss rating of 5 to 20.
b. Surface Color and Pattern:  As selected by Architect from manufacturer's full line.
c. Exposed Interior Surfaces:  Thermally fused laminate.

1) Color:  White.
d. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
e. Cap exposed plastic laminate finish edges with material of same finish and pattern.

2.05 COUNTERTOPS

A. Countertops:  See Section 12 3600.
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2.06 CABINET HARDWARE

A. Manufacturer's standard types, styles and finishes .

B. Comply with BHMA A156.9 requirements.

C. Shelves in Cabinets:
1. Shelf Standards and Rests:  Vertical standards with rubber button fitted rests, satin

chromium plated over nickel on base material.

D. Swinging Doors:  Hinges, pulls, and catches.
1. Hinges:  Concealed , number as required by referenced standards for width, height, and

weight of door.
a. Concealed Hinges:  Installed in cabinet edge, and on door back, bright chromium

plated over nickel on base material.
2. Pulls:  Chrome wire pulls, 4 inches wide.
3. Catches:  Magnetic.

E. Drawers:  Pulls and slides.
1. Pulls:  Chrome wire pulls, 4 inches wide.
2. Slides:  Steel, full extension arms, ball bearings; self-closing; capacity as recommended

by manufacturer for drawer height and width.

2.07 MATERIALS

A. Adhesives Used for Assembly:  Comply with VOC requirements for adhesives and sealants;
see Section 01 6116.

B. Wood-Based Materials:
1. Solid Wood:  Air-dried to 4.5 percent moisture content, then tempered to 6 percent

moisture content before use.
2. Composite Wood Panels:  Containing no urea-formaldehyde resin binders.

C. Concealed Solid Wood or Plywood:  Any species and without defects affecting strength or
utility.

D. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications. complying with Grade requirements, and standard with the manufacturer.

E. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.

2.08 ACCESSORIES

A. Plastic Edge Banding:  Extruded PVC, flat  shaped; smooth  finish; self locking serrated tongue;
of width to match component thickness.
1. Color:  As selected by Architect from manufacturer's standard range.
2. Use at exposed edges.
3. Use at exposed shelf edges.

B. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized
or chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in
exposed locations.

C. Concealed Joint Fasteners:  Corrosion-resistant, standard with manufacturer.

D. Grommets:  Standard plastic, painted metal, or rubber grommets for cut-outs, in color to match
adjacent surface.

E. Sealant for Use in Casework Installation:
1. Manufacturer's recommended type.

PART 3  EXECUTION

3.01 PREPARATION

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.
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3.02 EXAMINATION

A. Site Verification of Environmental Conditions:
1. Do not deliver casework until the following conditions have been met:

a. Building has been enclosed (windows and doors sealed and weather-tight).
b. An operational HVAC system that maintains temperature and humidity at occupancy

levels has been put in place.
c. Ceiling, overhead ductwork, piping, and lighting have been installed.
d. Installation areas do not require further “wet work” construction.

B. For Base Cabinets Installation:  Examine floor levelness and flatness of installation space. Do
not proceed with installation if encountered floor conditions required more than 1/2 inch leveling
adjustment.  When installation conditions are acceptable, for each space, establish the high
point of the floor.  Set and make level and plumb first cabinet in relation to this high point.

C. For Wall Cabinets Installation:  Examine wall surfaces in installation space.  Do not proceed
with installation if the following conditions are encountered:
1. Maximum Variation of finished gypsum board surface from true flatness:  1/8 inch in 10

feet in any direction.

D. Verify adequacy of support framing and anchors.

E. Verify that service connections are correctly located and of proper characteristics.

3.03 INSTALLATION

A. Perform installation in accordance with manufacturer's instructions .

B. Use anchoring devices to suit conditions and substrate materials encountered. Use concealed
fasteners to the greatest degree possible.  Use exposed fasteners only where allowed by
approved shop drawings, or where concealed fasteners are impracticable.

C. Set casework items plumb and square, securely anchored to building structure.

D. Align cabinets to adjoining components, install filler and/or scribe panels where necessary to
close gaps.

E. Fasten together cabinets in continuous runs, with joints flush, uniform and tight.  Misalignment
of adjacent units not to exceed 1/16 inch. In addition, do not exceed the following tolerances:
1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet.
2. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet.
3. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch.
4. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch.

F. Secure wall and floor cabinets to concealed reinforcement at gypsum board assemblies.

G. Base Cabinets:  Fasten cabinets to service space framing and/or wall substrates, with fasteners
spaced not more than 16 inches on center. Bolt adjacent cabinets together with joints flush,
tight, and uniform.

H. Wall Cabinets:  Fasten to hanging strips, and/or wall substrates. Fasten each cabinet through
back, near top, at not less than 16 inches on center.

I. Install hardware uniformly and precisely.

J. Countertops:  Install countertops intended and furnished for field installation in one true plane,
with ends abutting at hairline joints, and no raised edges.

K. Replace units that are damaged, including those that have damaged finishes.

3.04 ADJUSTING

A. Adjust operating parts, including doors, drawers, hardware, and fixtures to function smoothly.

3.05 CLEANING

A. Clean casework and other installed surfaces thoroughly.
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3.06 PROTECTION

A. Do not permit finished casework to be exposed to continued construction activity.

B. Protect casework and countertops from ongoing construction activities.  Prevent workmen from
standing on, or storing tools and materials on casework or countertops.

C. Repair damage, including to finishes, that occurs prior to Date of Substantial Completion, using
methods prescribed by manufacturer; replace units that cannot be repaired to like-new
condition.

END OF SECTION
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SECTION 12 3600
COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Solid Surface Countertops for manufactured casework.

1.02 RELATED REQUIREMENTS

A. Section 06 4100 - Architectural Wood Casework.

B. Section 22 4000 - Plumbing Fixtures:  Sinks.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

B. AWI (QCP) - Quality Certification Program; Current Edition.

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

D. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

E. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.

F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of
cabinets and casework specified in other sections.

D. Selection Samples:  For each finish product specified, color chips representing manufacturer's
full range of available colors and patterns.

E. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.

F. Certificate:  Submit labels and certificates required by quality assurance and quality control
 programs.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience.

B. Quality Certification:
1. Comply with AWI (QCP) woodwork association quality certification service/program in

accordance with requirements for work specified in this section:  www.awiqcp.org/#sle.
2. Provide labels or certificates indicating that the installed work complies with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

3. Provide designated labels on shop drawings as required by certification program.
4. Provide designated labels on installed products as required by certification program.
5. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
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B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.

1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS

2.01 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Solid Surfacing Countertops:  Solid surfacing sheet or plastic resin casting over continuous
substrate.
1. Flat Sheet Thickness:  1/2 inch, minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Formica Corporation :  www.formica.com/#sle.
2) Wilsonart :  www.wilsonart.com/#sle.
3) Dupont Corian solid surface; www.corian.com/#sle. .
4) Durat: www.durat.fi/#sle.
5) Substitutions:  See Section 01 6000 - Product Requirements.

b. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke
developed index of 450, maximum; when tested in accordance with ASTM E84.

c. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
d. Color and Pattern:  As indicated on drawings.

3. Other Components Thickness:  1/2 inch, minimum.
4. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.
5. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section

11 - Countertops, Premium Grade.

2.02 ACCESSORIES

A. Fixed Top-Mounted Countertop Support Brackets:
1. Material:  Steel.
2. Finish:  Manufacturer's standard, factory-applied, textured powder coat.
3. Products:

a. Centerline Brackets; Front Mounting Countertop Support:
 www.countertopbracket.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against

cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise
indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
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2. Height:  4 inches, unless otherwise indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.

3.02 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;
shim where required.

B. Seal joint between back/end splashes and vertical surfaces.

3.03 TOLERANCES

A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.

B. Offset From Wall, Countertops:  1/8 inch maximum; 1/16 inch minimum.

C. Field Joints:  1/8 inch wide, maximum.

3.04 CLEANING

3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 14 42 16 

 

ENCLOSURE VERTICAL PLATFORM WHEELCHAIR LIFT 
 

PART 1  GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Enclosed, self-contained vertical platform wheelchair lift. 

 

1.2 RELATED SECTIONS 

 

A. Section 03300 - Cast-In-Place Concrete:  Concrete shaftway and anchor placement. 

 

B. Section 06100 - Rough Carpentry:  Blocking in framed construction for lift attachment. 

 

C. Section 09260 - Gypsum Board Assemblies:  Gypsum board shaftway. 

 

D. Division 16 - Electrical:  Dedicated telephone service and wiring connections. 

 

E. Division 16 - Electrical:  Lighting and wiring connections at top of shaft. 

 

F. Division 16 - Electrical:  Electrical power service and wiring connections. 

 

1.3 REFERENCES 

 

A. ASME A17.1 - Safety Code for Elevators and Escalators. 

 

B. ASME A17.5 - Elevator and Escalator Electrical Equipment. 

 

C. ASME A18.1 - Safety Standard for Platform Lifts and Stairway Chairlifts. 

 

D. CSA B44 - Safety Code for Elevators and Escalators. 

 

E. CSA B355 - Lifts for Persons with Physical Disabilities. 

 

F. ICC/ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

 

G. NFPA 70 - National Electric Code. 

 

1.4 SUBMITTALS 

 

A. Submit under provisions of Section 01 3000. 

 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Submit manufacturer’s installation instructions, including preparation, storage and 

handling requirements. 

2. Include complete description of performance and operating characteristics. 

3. Show maximum and average power demands. 
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C. Shop Drawings: 

1. Show typical details of assembly, erection and anchorage. 

2. Include wiring diagrams for power, control, and signal systems. 

3. Show complete layout and location of equipment, including required clearances and 

coordination with shaftway. 

 

D. Selection Samples:  For each finished product specified, provide two complete sets of color 

chips representing manufacturer's full range of available colors and patterns. 

 

1.5 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications:  Firm with minimum 20 year’s experience in manufacturing of 

vertical platform wheelchair lifts, with evidence of experience with similar installations of type 

specified. 

 

B. Installer Qualifications:  Licensed to install equipment of this scope, with evidence of 

experience with specified equipment.  Installer shall maintain an adequate stock of 

replacement parts, have qualified people available to ensure fulfillment of maintenance and 

callback service without unreasonable loss of time in reaching project site. 

 

1.6 REGULATORY REQUIREMENTS 

 

A. Provide platform lifts in compliance with: 

1. ASME A18.1 - Safety Standard for Platform Lifts and Stairway Chairlifts. 

2. ASME A17.1 - Safety Code for Elevators and Escalators. 

3. ASME A17.5 - Elevator and Escalator Electrical Equipment. 

4. NFPA 70 - National Electric Code. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Store products in manufacturer's unopened packaging until ready for installation. 

 

B. Store components off the ground in a dry covered area, protected from adverse weather 

conditions. 

 

1.8 PROJECT CONDITIONS 

 

A. Do not use wheelchair lift for hoisting materials or personnel during construction period. 

 

1.9 WARRANTY 

 

A. Warranty:  Manufacturer shall warrant the wheelchair lift materials and factory workmanship 

for two years following completion of installation. 

 

B. Extended Warranty: Provide an extended manufacturer’s warranty for the entire warranty 

period covering the wheelchair lift materials and factory workmanship for the following 

additional extended period beyond the initial two-year warranty. Preventive Maintenance 

agreement required. 

1. Five additional years. 
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PART 2  PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Manufacturer (Basis of Design):  Garaventa Lift;  

United States - P.O.  Box 1769, Blaine, WA 98231-1769.   

Toll Free: 800-663-6556. Tel:  (604) 594-0422.  Fax:  (604) 594-9915.  

Email: productinfo@garaventalift.com  Web: www.garaventalift.com 

 

B. Requests for substitutions will be considered in accordance with provisions of Section 01 

6000. 

 

2.2 ENCLOSED VERTICAL WHEELCHAIR LIFT 

 

A. Capacity: 750 lbs. rated capacity. 

 

B. Mast Height: 

1. Model GVL-EN-96; 99 inches maximum lifting height. 

 

C. Nominal Clear Platform Dimensions: 

1. Large: 42 inches by 60 inches. 

 

D. Platform Configuration: 

1. Straight Through Entry/Exit:  Front and rear openings. 

 

E. Landing Openings: 

1. Lower Landing: Door. 

2. Upper Landing: Door. 

 

F. Doors:  Doors shall be self-closing type. 

1. Door Height:  Flush mount, 80 inches. 

2. Door Construction:  Aluminum frame with: 

a. Panels of 1/4 inch laminated safety glass with 16 gauge galvanized steel kick 

plate. 

b. D-Handle Pull: 12 inch offset D-Handle. 

 

G. Lift Components: 

1. Machine Tower:  Extruded aluminum. 

2. Base Frame:  Structural steel. 

3. Platform Side Wall Panels: 42-1/8 inches high. 16-gauge galvanized steel sheet.  

Custom aluminum extrusion tubing frame. 

4. Enclosure Panels: 

a. 1/4 inch laminated safety glass. 

 

H. Enclosure Height Above Upper landing: 

1. Enclosure shall extend 83-3/4 inches above the upper landing level. 

 

I. Infill Panel Kit:  Provide 16-gauge galvanized panels and mounting hardware to cover void 

between side of enclosure, drive mast and adjacent wall at the following locations: 

1. Lower landing. 

2. Upper landing. 

 

 

mailto:productinfo@garaventalift.com
http://www.garaventalift.com/


Highland Falls – Fort Montgomery Central School  14 4216 

Additions & Alterations to FMES   Vertical Wheelchair Lift 

Project No. 2022-138 Ph1   Page No. 4 of 5 

 

J. Base Mounting and Access to Lift at Lower Landing: 

1. Pit Mount: Lift to be mounted in pit with dimensions to meet manufacturers 

requirements for the platform size specified.  Pit construction shall be in accordance to 

Section 03 3000. 

 

K. Leadscrew Drive: 

1. Drive Type:  Self-lubricating acme screw drive. 

2. Emergency Operation:  Manual handwheel device to raise or lower platform. 

3. Battery Powered Emergency Lowering:  Battery powered platform lowering device 

that automatically activates in the event of power failure.  Allows passenger to drive 

platform downward to lower landing.  Does not operate lift in up direction. 

4. Safety Devices:  

a. Integral safety nut assembly with safety switch. 

5. Travel Speed:  10 fpm. 

6. Motor:  2.0 hp. 

7. Power Supply: 

a. 208/240 VAC, single phase; 50 Hz on a dedicated 16-amp circuit. 

 

L. Platform Controls:  24 VDC control circuit with the following features. 

1. Direction Control:  Continuous pressure rocker switch. 

2. Keyed operation. 

 

M. Call Station Controls:  24 VDC control circuit with the following features: 

1. Direction Control:  Constant pressure rocker switch. 

2. Keyed operation. 

3. Call Station Mounting: 

a. Lower: 

1) Frame mounted. 

 

b. Upper: 

1) Frame mounted. 

 

N. Safety Devices and Features: 

1. Grounded electrical system with upper, lower, and final limit switches. 

2. Tamper resistant interlock to electrically monitor that the door is in the closed position 

and the lock is engaged before lift can move from landing. 

3. Pit stop switch mounted on mast wall. 

4. Electrical disconnect shall shut off power to the lift. 

 

O. Finishes 

1. Extruded aluminum electrostatically applied baked powder finish semi matte Silver 

Moon. 

2. Ferrous Components:  Electrostatically applied baked powder finish. 

a. Color: Semi matte Silver Moon. 

3. Lift Finish:  Baked powder coat finish, color as selected by the Architect from 

manufacturers optional RAL color chart. 

 

PART 3  EXECUTION 

 

3.1 EXAMINATION 

 

A. Do not begin installation until the substrates have been properly prepared. 
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B. Verify shaft and machine space are of correct size and within tolerances. 

 

C. Verify required landings and openings are of correct size and within tolerances. 

 

D. Verify electrical rough-in is at correct location. 

 

E. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 

 

3.2 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 

best result for the substrate under the project conditions. 

 

3.3 INSTALLATION 

 

A. Install platform lifts in accordance with applicable regulatory requirements including ASME A 

17.1, ASME A 18.1 and the manufacturer's instructions. 

 

B. Install system components and connect to building utilities. 

 

C. Accommodate equipment in space indicated. 

 

D. Startup equipment in accordance with manufacturer’s instructions. 

 

E. Adjust for smooth operation. 

 

3.4 FIELD QUALITY CONTROL 

 

A. Perform tests in compliance with ASME A17.1 or A18.1 and as required by authorities 

having jurisdiction. 

 

B. Schedule tests with agencies and Architect, Owner, and Contractor present. 

 

3.5 PROTECTION 

 

A. Protect installed products until completion of project. 

 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

 

 

END OF SECTION 
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SECTION 22 0510
BASIC PLUMBING REQUIREMENTS

PART 1 GENERAL

1.01 WORK INCLUDED

A. Provide all labor, tools, materials, accessories, parts, transportation, taxes, and related items,
essential for installation of the work and necessary to make work, complete, and operational.
 Provide new equipment and material unless otherwise called for.  References to codes,
specifications and standards called for in the specification sections and on the drawings mean,
the latest edition, amendment and revision of such referenced standard in effect on the date of
these contract documents.

1.02 LICENSING

A. The Contractor shall hold a license to perform the work as issued by the local jurisdiction.

B. Plumbing work shall be performed by, or under, the direct supervision of a licensed master
plumber if so required by the local jurisdiction.

C. The Contractor shall be responsible for reviewing the local jurisdiction requirements prior to
bidding.

1.03 PERMITS

A. Apply for and obtain all required permits and inspections, pay all fees and charges including all
service charges.

1.04 CODE COMPLIANCE

A. Provide work in compliance with the following:
1. The Building Code of New York State including The Fire Code; Property Maintenance

Code; Plumbing Code, Mechanical Code and Fuel Gas Code; and The Energy Code of
New York.

2. New York State Department of Labor Rules and Regulations.
3. Occupational Safety and Health Administration (OSHA).
4. National Electrical Code, NFPA 70.
5. Local Codes and Ordinances.
6. Life Safety Codes, NFPA 101 (2000).
7. New York Board of Fire Underwriters.
8. FGI Healthcare Guidelines.

1.05 GLOSSARY

A. AIA - American Institute of Architects

B. ANSI - American National Standards Institute

C. ASHRAE - American Society of Heating, Refrigeration, and Air Conditioning Engineers, Inc.

D. ASME - American Society of Mechanical Engineers

E. ASPE - American Society of Plumbing Engineers

F. ASTM - American Society for Testing Materials

G. NYBFU - New York Board of Fire Underwriters

H. NEC - National Electrical Code

I. NEMA - National Electrical Manufacturer’s Association

J. NESC - National Electrical Safety Code

K. NFPA - National Fire Protection Association

L. UFPO - Underground Facilities Protective Organization

M. UL - Underwriter’s Laboratories, Inc.
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N. OSHA - Occupational Safety and Health Administration

O. NYS/UFPBC - New York State Uniform Fire Prevention and Building Code

1.06 DEFINITIONS

A. Acceptance - Owner acceptance of the project from Contractor upon certification by Owner’s
Representative.

B. Approval/Approved - Written permission to use a material or system.

C. As Called For - Materials, equipment including the execution specified/shown in the contract
documents.

D. Code Requirements - Minimum requirements.

E. Concealed - Work installed in pipe and duct shafts, chases or recesses, inside walls, above
ceilings, in slabs or below grade.

F. Exposed - Work not identified as concealed.

G. Equal or Equivalent - Equally acceptable as determined by Owner’s Representative.

H. Furnish - Supply and deliver to installed location.

I. Furnished by Others - Receive delivery at job site or where called for and install.

J. Inspection - Visual observations by Owner’s site Representative.

K. Install - Mount and connect equipment and associated materials ready for use.

L. Labeled - Refers to classification by a standards agency.

M. Make - Refers to the article, Equipment Arrangements, and the article, Substitutions.

N. Or Approved Equal - Approved equal or equivalent as determined by Owner’s Representative.

O. Provide - Furnish, install, and connect ready for use.

P. Relocate - Disassemble, disconnect, and transport equipment to new locations, then clean,
test, and install ready for use.

Q. Replace - Remove and provide new item.

R. Review - A general contractual conformance check of specified products.

S. Roughing - Pipe, duct, conduit, equipment layout and installation.

T. Satisfactory - As specified in contract documents.

1.07 SHOP DRAWINGS/PRODUCT DATA/SAMPLES

A. Submit Shop Drawings on all items of equipment and materials to be furnished and installed.
 Submission of Shop Drawings and samples shall be accompanied by a transmittal letter,
stating name of project and contractor, number of drawings, titles, and other pertinent data
called for in individual sections.  Shop Drawings shall be dated and contain: Name of project;
name of prime professional; name of prime contractor; description or names of equipment,
materials and items; and complete identification of locations at which materials or equipment
are to be installed.  Individual piecemeal or incomplete submittals will not be accepted.  Similar
items, (all types specified) shall be submitted at one time.  Number each submittal by trade.
 Indicate deviations from contract requirements on Letter of Transmittal.  Shop Drawings will be
given a general review only.  Corrections or comments made on the Shop Drawings during the
review do not relieve Contractor from compliance with requirements of the drawings and
specifications.  The Contractor is responsible for: confirming and correcting all quantities;
checking electrical characteristics and dimensions; selecting fabrication processes and
techniques of construction; coordinating his work with that of all other trades; and performing
his work in a safe and satisfactory manner.
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1.08 PROTECTION OF PERSONS AND PROPERTY

A. Contractor shall assume responsibility for construction safety at all times and provide, as part of
contract, all trench or building shoring, scaffolding, shielding, dust/fume protection,
mechanical/electrical protection, special grounding, safety railings, barriers, and other safety
feature required to provide safe conditions for all workmen and site visitors.

1.09 EQUIPMENT ARRANGMENTS

A. The contract documents are prepared on basis of one manufacturer as “design equipment,”
even though other manufacturer’s names are listed as acceptable makes.  If Contractor elects
to use one of the listed makes other than “design equipment,” submit detailed drawings,
indicating proposed installation of equipment.  Show maintenance arrangement.  Make required
changes in the work of other trades, at no increase in any contract. Provide larger motors,
feeders, breakers, and equipment, additional control devices, valves, fittings and other
miscellaneous equipment required for proper operation, and assume responsibility for proper
location of roughing and connections by other trades.  Remove and replace door frames,
access doors, walls, ceilings, or floors required to install other than design make equipment.  If
revised arrangement submittal is rejected, revise and resubmit specified “design equipment”
item which conforms to contract documents.

1.10 CONTINUITY OF SERVICES

A. The building will be in use during construction operations.  Maintain existing systems in
operation within all rooms of building at all times.  Refer to “General Conditions of the Contract
for Construction” for temporary facilities for additional contract requirements.  Schedules for
various phases of contract work shall be coordinated with all other trades and with Owner’s
Representative.  Provide, as part of contract, temporary mechanical and plumbing connections
and relocations as required to accomplish the above.  Obtain approval in writing as to date,
time, and location for shutdown of existing mechanical/plumbing facilities or services.

1.11 ROUGHING

A. Due to small scale of Drawings, it is not possible to indicate all offsets, fittings, changes in
elevation, interferences, etc.  Make necessary changes in contract work, equipment locations,
etc., as part of a contract to accommodate work to obstacles and interferences encountered.
 Before installing, verify exact location and elevations at work site.  DO NOT SCALE plans.  If
field conditions, details, changes in equipment or shop drawing information require an important
rearrangement, report same to Owner’s Representative for review.  Obtain written approval for
all major changes before installing.

B. Install work so that items both existing and new are operable and serviceable.  Eliminate
interference with removal of coils, motors, filters, belt guards and/or operation of doors.  Provide
easy, safe, and code mandated clearances at controllers, motor starters, valve access, and
other equipment requiring maintenance and operation.  Where Contractor could not reasonably
be expected to find such trade interferences due to concealment in walls, ceiling or floors, such
relocations will be done by Change Order, if not, included in contract work. Contractor shall
relocate existing work in way of new construction. Provide new materials, including new piping
and insulation for relocated work.

C. Coordinate work with other trades and determine exact route or location of each duct, pipe,
conduit, etc., before fabrication and installation.  Coordinate with Architectural Drawings.
 Obtain from Owner’s Representative exact location of all equipment in finished areas, such as
thermostat, fixture, and switch mounting heights, and equipment mounting heights.  Coordinate
all work with the architectural reflected ceiling plans and/or existing Architecture.  Mechanical
and plumbing drawings show design arrangement only for diffusers, grilles, registers, air
terminals, lighting fixtures, speakers, and other items.  Do not rough-in contract work without
reflected ceiling location plans.
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1.12 REMOVAL WORK

A. Where existing equipment removals are called for, submit complete list to Owner’s
Representative all items that Owner wishes to retain that do not contain asbestos or PCB
Material shall be delivered to location directed by Owner.  Items that Owner does not wish to
retain shall be removed from site and legally disposed of.  Removal and disposal of material
containing asbestos and/or PCB’s shall be in accordance with Federal, State, and Local law
requirements.  Where equipment is called for to be relocated, contractor shall carefully remove,
clean and recondition, then reinstall.  Removal all abandoned piping, wiring, equipment,
lighting, ductwork, tubing, supports, fixtures, etc.  Visit each room, crawl space, and roof to
determine the total Scope of Work.  The disturbance or dislocation of asbestos-containing
materials causes asbestos fibers to be released into the building’s atmosphere, thereby
creating a health hazard to workmen and building occupants.  Consistent with Industrial Code
Rule 56 and the content of recognized asbestos-control work, the Contractor shall apprise all of
his workers, supervisory personnel, subcontractors, Owner and Consultants who will be at the
job site of the seriousness of the hazard and of proper safeguards and work procedures which
must be followed, as described in New York State Department of Labor Industrial Code Rule
56.

1.13 EQUIPMENT AND MATERIAL INSTALLATION

A. Provide materials that meet the following minimum requirements:
1. Materials shall have a flame spread rating of 25 or less and smoke developed rating of 50

or less, in accordance with NFPA 255.
2. All equipment and material for which there is a listing service shall bear a UL label.
3. Potable water systems and equipment shall be built according to AWWA Standards.
4. Electrical equipment and systems shall meet UL Standards and requirements of the NEC.

1.14 CUTTING AND PATCHING

A. Each trade shall include their required cutting and patching work unless shown as part of the
General Construction work on the architectural drawings.  Refer to “General Conditions of the
Contract for Construction,” for additional requirements.  Cut and drill from both sides of walls
and/or floors to eliminate splaying.  Patch any cut or abandoned holes left by removals of
equipment, fixtures, etc.  Patch adjacent existing work disturbed by installation of new work
including insulation, walls and wall covering, ceiling and floor covering, other finished surfaces.
 Patch openings and damaged areas equal to existing surface finish.  Cut openings in
prefabricated construction units in accordance with manufacturer’s instructions.

1.15 PAINTING

A. Include painting for patchwork with color to match adjacent surfaces.  Where color cannot be
adequately matched, paint entire surface.  Provide one (1) coat of primer and two (2) finish
coats or as called for in the Mechanical and Electrical Specifications.  Refer to General
Construction Specifications for additional information.

1.16 CONCEALMENT

A. Conceal all contract work above ceilings and in walls, below slabs, and elsewhere throughout
building.  If concealment is impossible or impractical, notify Owner’s Representative before
starting that part of the work and install only after his review.  In areas with no ceilings, install
only after Owner’s Representative reviews and comments on arrangement and appearance.

1.17 CHASES

A. New Construction:
1. Certain chases, recessed, openings, shafts, and wall pockets will be provided as part of

“General Building Construction Plans and Specifications.”  Mechanical and Electrical
Trades work shall provide all other openings required for their contract work.

2. Check Architectural and Structural Design and Shop Drawings to verify correct size and
location for all openings, recesses and chases in general building construction work.

3. Assume responsibility for correct and final location and size of such openings.
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4. Rectify improperly sized, improperly located or omitted chases or openings due to faulty or
late information or failure to check final location.

5. Provide 18 gauge galvanized sleeves and inserts.  Extend all sleeves 2” above finished
floor.  Set sleeves and inserts in place ahead of new construction, securely fastened
during concrete pouring.  Correct, by drilling, omitted or improperly located sleeves.
 Assume responsibility for all work and equipment damaged during course of drilling.
 Firestop all unused sleeves.

6. Provide angle iron frame where openings are required for contract work, unless provided
by General Construction Contractor.

B. In Existing Buildings:
1. Drill holes for floor and/or roof slab openings.
2. Multiple pipes smaller than 1” properly spaced and supported may pass through one 6” or

smaller diameter opening.
3. Seal voids in fire rated assemblies with a fire-stopping seal system to maintain the fire

resistance of the assembly.  Provide 18 gauge galvanized sleeves at fire rated
assemblies.  Extend sleeves 2” above floors.

4. In wall openings, drill or cut holes to suit.  Provide 18 gauge galvanized sleeves at shafts
and fire rated assemblies.  Provide fire-stopping seal between sleeves and wall in drywall
construction.  Provide fire-stopping similar to that for floor openings.

1.18 FLASHING, SEALING, FIRE-STOPPING

A. See Specification Section 22 0515 - Plumbing Firestopping.

1.19 SUPPORTS

A. Provide required supports, beams, angles, hangers, rods, bases, braces, and other items to
properly support contract work.  Supports shall meet the approval of the Owner’s
Representative.  Modify studs, add studs, add framing, or otherwise reinforce studs in metal
stud walls and partitions as required to suit contract work.  If necessary, in stud walls, provide
special supports from floor to structure above.  For Precast Panels/Planks and Metal Decks,
support mechanical/electrical work as determined by manufacturer and Owner’s
Representative.  Provide heavy gauge steel mounting plates for mounting contract work.
 Mounting plates shall span two or more studs.  Size, gauge, and strength of mounting plates
shall be sufficient for equipment size, weight, and desired rigidity.

1.20 PLUMBING EQUIPMENT CONNECTIONS

A. Contractor is responsible for draining, filling, venting, chemically treating and restarting any
systems which are affected by work shown on the Contract Documents unless specifically
noted otherwise.

B. Provide roughing and final water, waste, vent, propane, etc. connections to all equipment.
 Provide loose key stops, sanitary “P” traps, tailpiece, adapters, gas cocks, and all necessary
piping and fittings from roughing point to equipment.  Provide installation of sinks, faucets,
traps, tailpiece furnished by others.  Provide continuation of piping and connection to
equipment that is furnished by others.  Provide relief valve discharge piping from equipment
relief valves to point(s) of safe discharge.

C. Provide as part of plumbing work valved water outlet adjacent to equipment requiring same.
 Provide equipment type floor drains, or drain hubs, adjacent to equipment.

D. Install controls and devices furnished by others.

E. Refer to Contract Documents for roughing schedules, and equipment lists indicating scope of
connections required.

F. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping
accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, insulation,
sheet metal work, controls, dampers, wiring as required.
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1.21 STORAGE AND PROTECTION OF MATERIALS

A. Store materials on dry base, at least 6” above-ground or floor.  Store so as not to interfere with
other work or obstruct access to buildings or facilities.  Provide waterproof/windproof covering.
 Remove and provide special storage for items subject to moisture damage.  Protect against
theft or damage from any cause.  Replace items stolen or damaged, at no cost to Owner.

B. Refer to “General Conditions of the Contract for Construction.”

1.22 FREEZING AND WATER DAMAGE

A. Take all necessary precautions with equipment, systems and building to prevent damage due
to freezing and/or water damage.  Repair or replace, at no charge in contract, any such
damage to equipment, systems, and building.  Perform first seasons winterizing in presence of
Owner’s operating staff.

1.23 LUBRICATION CHART

A. Provide lubrication chart, 8 ½” x 11” minimum size, typed in capital letters, mounted under clear
laminated plastic; secure to wall in area of equipment.  List all motors and equipment in
contract.  Obtain and list necessary information by name/location of equipment, manufacturer
recommended types of lubrication and schedule.  Lubricate motors as soon as installed and
perform lubrication maintenance until final acceptance.  Plumbing trade shall add contract items
to the chart provided by the Heating trade or provide separate charts.

1.24 OWNER INSTRUCTIONS

A. Before final acceptance of the work, furnish necessary skilled labor to operate all systems by
seasons.  Instruct designated person on proper operation, and care of systems/equipment.
 Repeat instructions, if necessary.  Obtain written acknowledgement from person instructed
prior to final payment.  Contractor is fully responsible for system until final acceptance, even
though operated by Owner’s personnel, unless otherwise agreed in writing.  List under clear
plastic, operating, maintenance, and starting precautions procedures to be followed by Owner
for operating systems and equipment.

1.25 MAINTENANCE MANUALS

A. Prepare Instructions and Maintenance Portfolios.  Include one copy of each of approved Shop
Drawings, wiring diagrams, piping diagrams spare parts lists, as-built drawings and
manufacturer’s instructions.  Include typewritten instructions, describing equipment,
starting/operating procedures, emergency operating instructions, summer-winter changeover,
freeze protection, precautions and recommended maintenance procedures.  Include name,
address, and telephone number of supplier manufacturer representative and service agency for
all major equipment items in a three ring binder with name of project on the cover.  Deliver to
Owner’s Representative before request for final acceptance.

1.26 RECORD DRAWINGS

A. The Contractor shall obtain at his expense one (1) set of construction Contract Drawings
including non-reproducible black and white prints and one set of reproducible mylars for the
purpose of recording record conditions.

B. The Contractor shall perform all survey work required for the location and construction of the
work and to record information necessary for completion of the record drawings.  Record
drawings shall show the actual location of the constructed facilities in the same manner as was
shown on the bid drawings.  All elevations and dimensions shown on the drawings shall be
verified or corrected so as to provide a complete and accurate record of the facilities as
constructed.
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C. It shall be the responsibility of the Contractor to mark each sheet of the non-reproducible
drawings in pencil and to record thereon in a legible manner, any and all approved field
changes and conditions as they occur.  A complete file of approved field sketches, diagrams,
and other changes shall also be maintained.  At completion of the work, each sheet of record
prints, plus all approved field sketches and diagrams shall be used in preparation of the mylar
reproducible record drawings.

D. Completed reproducible mylar drawings shall be certified as reflecting record conditions and
submitted to the engineer for approval.

1.27 ADDITIONAL ENGINEERING SERVICES

A. In the event that the Consultant is required to provide additional engineering services as a
result of substitution of equivalent materials or equipment by the Contractor, or changes by the
Contractor in dimension, weight, power requirements, etc., of the equipment and accessories
furnished, or if the Consultant is required to examine and evaluate any changes proposed by
the Contractor for the convenience of the Contractor, then the Consultant’s expenses in
connection with such additional services shall be paid by the Contractor and may be deducted
from any monies owed to the Contractor.

1.28 FINAL INSPECTION

A. Upon completion of all punch list items, the Contractor shall provide a copy of the punch list
back to the Engineer with each items noted as completed or the current status of the item.
 Upon receipt, the Engineer will schedule a final inspection.

1.29 ALL TRADES TEMPORARY HEAT

A. Refer to the Standard General Conditions of the contract for Construction and Supplemental
General Conditions.

1.30 PLUMBING TEMPORARY FACILITIES

A. Refer to the Standard General Conditions of the Contract for Construction and Supplemental
General Conditions.

1.31 CLEANING

A. It is the Contractor’s responsibility to keep clean all equipment and fixtures provided under this
contract for the duration of the project.  Each trade shall keep the premises free from an
accumulation of waste material or rubbish caused by his operations.  The facilities require an
environment of extreme cleanliness, and it is the Contractor’s responsibility to adhere to the
strict regulations regarding procedures on the existing premises.  After all tests are made and
installations completed satisfactorily:

B. Thoroughly clean entire installation, both exposed surfaces and interiors.

C. Remove all debris caused by work.

D. Remove tools, surplus, materials, when work is finally accepted.

END OF SECTION
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SECTION 22 0515
PLUMBING FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping materials.

B. Firestopping of all penetrations, openings, and interruptions to fire rated assemblies, whether
indicated on drawings or not, including but not limited to piping, tubing and similar utilities
passing through or penetrating fire rated walls and floor assemblies.

1.02 RELATED SECTIONS

A. Refer to "Code Compliance Drawings" for location of fire rated assemblies.  At a minimum, all
corridor walls and all floors between stories have a 1 hour rating.

1.03 REFERENCES

A. ASTM International:
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building

Materials.
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and

Materials.
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops.

B. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

C. Underwriters Laboratories Inc.:
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Firestops.
4. UL - Fire Resistance Directory.

D. Plumbing and Fuel Gas Codes of New York State.

1.04 FIRE-STOP SYSTEM PERFORMANCE REQUIREMENTS

A. General:  For penetrations through fire-resistance-rated constructions, including both empty
openings and openings containing penetrating items, provide through-penetration fire-stop
systems that are produced and installed to resist spread of fire according to requirements
indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating
of construction penetrated.
1. Fire-resistance-rated walls including fire walls, fire partitions, fire barriers and smoke

barriers.
2. Fire-resistance-rated horizontal assemblies including floors and ceiling membranes of

roof/ceiling assemblies.

1.05 SUBMITTALS

A. See Section 01 3000 - Submittal Procedures for submittal process.

B. Product Data:  For each type of product indicated.

C. Shop Drawings:  For each through-penetration fire-stop system, show each type of construction
condition penetrated, relationships to adjoining construction, and type of penetrating item.
 Include fire-stop design designation of qualified testing and inspecting agency that evidences
compliance with requirements for each condition indicated.  Submit UL Standard detail for each
penetration type proposed.

1.06 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs which provide the specified fire ratings
when tested in accordance with methods indicated.
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1. Listing in the current-year classification or certification books of UL will be considered as
constituting an acceptable test report.

1.07 ENVIRONMENTAL REQUIREMENTS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation.  Maintain minimum temperature before, during, and for 3 days after
installation of materials.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hilti.

B. Nelson Fire Stop Products.

C. Specified Technology.

D. 3M Fire Protection Products.

E. Approved equals meeting UL requirements.

2.02 MATERIALS

A. Sealant Firestopping:
1. Intumescent firestop sealant designed to expand when exposed to fire.
2. Paintable.
3. Fire Resistance:  Up to 4 hours.
4. Curing Time:  14 to 21 days.
5. Elongation:  5 percent.
6. Density:  1.5 g/cm3.
7. Product:  FS-ONE Intumescent Firestop Sealant manufactured by Hilti USA.
8. Uses:  Insulated and uninsulated metal pipes, with or without sleeve and plastic pipes.

B. Silicone Sealant Firestopping:
1. Silicone based firestop sealant that provides maximum movement in fire-rated joint

applications and pipe penetrations.
2. Not paintable.
3. Fire Resistance:  Up to 4 hours.
4. Elongation:  25 percent.
5. Product:  CP 601S Elastomeric Firestop Sealant manufactured by Hilti USA.
6. Uses:  Joints in walls, floor to floor or fire compartments.

C. Safing Insulation:
1. Mineral-wool type insulation.
2. Thickness:  1 inch to 1-1/2 inches.
3. Density:  4 to 8 pcf.
4. Product:  THERMAFIBER Safing Insulation.

D. Sleeves:
1. Provide sleeves as required by section 1206.4 of the Mechanical Code.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this Section.

3.02 PREPARATION

A. Surface Cleaning:  Clean out openings immediately before installing through-penetration fire-
stop systems to comply with fire-stop system manufacturer's written instructions and with the
following requirements:
1. Remove from surfaces of opening substrates and from penetrating items foreign materials

that could interfere with adhesion of through-penetration fire-stop systems.
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2. Clean opening substrates and penetrating items to produce clean, sound surfaces
capable of developing optimum bond with through-penetration fire-stop systems.  Remove
loose particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming:  Prime substrates where recommended in writing by through-penetration fire-stop
system manufacturer using that manufacturer's recommended products and methods.  Confine
primers to areas of bond; do not allow spillage and migration onto exposed surfaces.

3.03 INSTALLATION

A. General:
1. Install materials in manner described in UL Detail and in accordance with manufacturer's

instructions, completely closing openings.

B. Installation:
1. Install material at fire rated construction perimeters and openings containing penetrating

sleeves, piping and other items, requiring firestopping.
2. Apply primer where recommended by manufacturer for type of firestopping material and

substrate involved, and as required for compliance with required fire ratings.
3. Apply firestopping material in sufficient thickness to achieve required fire and smoke

rating, to uniform density and texture.
4. Fire Rated Surface:

a. Seal opening at floor, wall, partition, and roof as follows:
1) Install sleeve through opening and extending beyond minimum of 1 inch on both

sides of building element.
2) Size sleeve allowing minimum of 1 inch void between sleeve and building

element.
3) Pack void with backing material.
4) Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire

rating of structure penetrated.
b. Where plumbing piping penetrates a fire rated surface, install firestopping product in

accordance with manufacturer's instructions.
5. Non-Rated Surfaces:

a. Seal opening through non-fire rated wall, floor, ceiling, and roof opening as follows:
1) Install sleeve through opening and extending beyond minimum of 1 inch on both

sides of building element.
2) Size sleeve allowing minimum of 1 inch void between sleeve and building

element.
3) Install type of firestopping material recommended by manufacturer.

b. Install floor plates or ceiling plate where piping penetrates non-fire rated surfaces in
occupied spaces. Occupied spaces include rooms with finished ceilings and where
penetration occurs below finished ceiling.

c. Exterior wall openings below grade: Assemble rubber links of mechanical seal to size
of piping and tighten in place, in accordance with manufacturer's instructions.

C. Identification:
1. Identify through-penetration fire-stop systems with preprinted metal or plastic labels.

 Attach labels permanently to surfaces adjacent to and within 6 inches of edge of the fire-
stop systems so that labels will be visible to anyone seeking to remove penetrating items
or fire-stop systems.  Use mechanical fasteners for metal labels.  For plastic labels, use
self-adhering type with adhesives capable of permanently bonding labels to surfaces on
which labels are placed and, in combination with label material, will result in partial
destruction of label if removal is attempted.  Include the following information on labels:
a. The words "Warning - Through-Penetration Fire-Stop System - Do Not Disturb.

 Notify Building Management of Any Damage."
b. Date of installation.
c. Through-penetration fire-stop system manufacturer's name.
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3.04 CLEANING AND PROTECTION

A. Clean off excess fill materials adjacent to openings as Work progresses by methods and with
cleaning materials that are approved in writing by through-penetration fire-stop system
manufacturers and that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure that
through-penetration fire-stop systems are without damage or deterioration at time of Substantial
Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove
damaged or deteriorated through-penetration fire-stop systems immediately and install new
materials to produce systems complying with specified requirements.

END OF SECTION



Highland Falls - Fort Montgomery Central School District 22 0553
Alterations and Additions to FMES Plumbing Identification
Project No. 2022-138 Ph1  Page No. 1 of 3 

SECTION 22 0553
PLUMBING IDENTIFICATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Pipe Markers.

1.02 RELATED REQUIREMENTS

A. Section 22 1005 - Plumbing Piping.

1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of
Mechanical Engineers; 2007.

1.04 SUBMITTALS

A. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Seton Identification Products.

B. Brady Corporation

C. Emed Company.

2.02 NAMEPLATES

A. Description:  Laminated three-layer plastic with engraved letters.
1. Letter Color:  White.
2. Letter Height:  3/8 inch.
3. Nameplate Height:  3/4 inch.
4. Background Color:  Black.

2.03 PIPE MARKERS AND ACCESSORIES

A. Snap-on Marker:  One piece wrap around type constructed of precoiled acrylic plastic with clear
polyester coating, integral flow arrows, legend printed in alternating directions, 3/4 inch
adhesive strip on inside edge, and 360 degree visibility.

B. Strap-on Marker:  Strip type constructed of precoiled acrylic plastic polyester coating, integral
flow arrows, legend printed in alternating directions, factory applied grommets, and pair of
stainless steel spring fasteners.

C. Stick-on Marker:  Pressure sensitive adhesive backed type constructed of vinyl with clear
polyester coating, and integral flow arrows for applications where flow arrow banding tape is not
being used.

D. Pipe Marker Legend:
1. Outside Diameter of Pipe or Insulation 3/4 to 1-1/4 inch:

a. Letter size: 1/2 inch.
b. Length of color field: 8 inches.

2. Outside Diameter of Pipe or Insulation 1-1/2 to 2 inches:
a. Letter size: 3/4 inch.
b. Length of color field: 8 inches.

3. Outside Diameter of Pipe or Insulation 2-1/2 to 6 inches:
a. Letter size: 1-1/4 inch.
b. Length of color field: 12 inches.

4. Outside Diameter of Pipe or Insulation 8 inches and greater:



Highland Falls - Fort Montgomery Central School District 22 0553
Alterations and Additions to FMES Plumbing Identification
Project No. 2022-138 Ph1  Page No. 2 of 3 

a. Letter size: 2-1/2 inch.
b. Length of color field: 18 inches.

E. Color:  Conform to ANSI A13.1.

F. Banding Tapes:  Pressure sensitive adhesive backed type constructed of vinyl with clear
polyester coating.
1. Plain Tape:  Unprinted type; color to match pipe marker background.
2. Flow Arrow Tape:  Printed type with integral flow arrows; color to match pipe marker

background.

2.04 UNDERGROUND PLASTIC PIPE MARKERS

A. Bright colored continuously printed plastic ribbon tape, minimum 6 inches wide by 4 mil thick,
manufactured for direct burial service.

2.05 PIPE SERVICE IDENTIFICATION TAGS

A. Type:  No. 19 B&S gage brass, with 1/4 inch high pipe service abbreviated legend on one line,
over 1/2 inch high pipe size legend in inches, both deep stamped and black filled; and 3/16 inch
top hole for fastener.

B. Size:  2 inch square tag.

C. Fasteners:  Brass "S" hook or brass jack chain of size required for pipe to which tag attached.

2.06 VALVE SERVICE IDENTIFICATION TAGS

A. Type:  No. 19 B&S gage brass, with 1/4 inch high pipe service abbreviated legend on one line,
over 1/2 inch high pipe size legend in inches, both deep stamped and black filled; and 3/16 inch
top hole for fastener.

B. Size:  1-1/2 inch dia. round.

C. Fasteners:  Brass "S" hook or brass jack chain of size as required for valve stem or handle to
which tag is attached.

2.07 VALVE SERVICE IDENTIFICATION CHART FRAMES

A. Type:  Satin finished extruded aluminum frame with rigid clear plastic glazing, size to fit 8-1/2 x
11 inch valve chart.

PART 3  EXECUTION

3.01 PREPARATION

A. Complete testing, insulation, and finish painting work prior to completing the Work of this
Section.

B. Clean pipe and equipment surfaces with cleaning solvents prior to installing piping identification
or equipment tags.

C. Remove dust from insulation surfaces with clean clothes prior to installing piping or equipment
identification.

3.02 INSTALLATION

A. Install the Work of this Section in accordance with the manufacturer's printed installation
instructions, unless otherwise specified.

B. Name Plates:
1. Install plastic nameplates on properly prepared and dry surface with adhesive and ensure

permanent adhesion.

C. Pipe and Valve Service Identification Tags:
1. Install tags with "S" hooks and corrosion resistant chain.

D. Stick-On Pipe Markers:
1. Install minimum of 2 markers at each specified location, 90 degrees apart on visible side

of pipe.
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2. Encircle ends of pipe markers around pipe or insulation with banding tape with one inch
lap.  Use plain banding tape on markers with integral flow arrows, and flow arrow banding
tape on markers without integral flow arrows.

E. Underground Plastic Pipe Markers:
1. Install 6 to 8 inches below finished grade, directly above buried pipe.

3.03 PIPING IDENTIFICATION

A. Piping Identification Types:
1. Piping or Insulation under 3/4 inch od:  Pipe identification tags.
2. Piping or Insulation 1 inch and larger:  Snap-on pipe markers or stick-on pipe markers.

B. Identify exposed piping, bare or insulated, as to content and direction of flow, with the following
exceptions:
1. Piping in non-walk-in tunnels or underground conduits between manholes.
2. Piping in furred spaces or suspended ceilings, except at valve access panels where

valves and piping shall be identified as specified for exposed piping systems.
3. Piping exposed in finished spaces such as offices, classrooms, wards, toilet rooms,

shower rooms, and corridors.

C. Locate piping identification to be visible from exposed points of observation.
1. Locate piping identification at valve locations; at points where piping enters and leaves a

partition, wall, floor or ceiling, and at intervals of 20 feet on straight runs.
2. Where 2 or more pipes run in parallel, place printed legend and other markers in same

relative location.

3.04 VALVE IDENTIFICATION

A. Valve Service Identifications Tags:
1. Tag control valves, except valves at equipment, with brass tag fastened to the valve

handle or stem, marked to indicate service and numbered in sequence for the following
applications:
a. Domestic water valves controlling mains, risers, and branch run outs.
b. Gas valves controlling mains, risers, and branch run outs.

B. Valve Service Identification Charts:
1. Provide two (2) framed valve charts for each piping system specified to be provided with

valve identification tags.  Type charts on 8-1/2 x 11 inch heavy white bond paper,
indicating valve number, service and location.

2. Hang framed charts in main boiler/mechanical room at location as directed by Owner.

3.05 EQUIPMENT IDENTIFICATION

A. Identify uninsulated plumbing equipment by means of plastic nameplates:
1. Letter Size:  3/8 inches height.

B. Small inline pumps may be identified with tags equivalent as specified for pipe service.

C. Locations:  Co-locate nameplates with manufacturer's equipment nameplates where readily
visible.  Where view of manufacturers nameplate is obstructed locate nameplate to be readily
visible.

D. Equipment Identification Legend:
1. Equipment identification shall match tags as scheduled on drawings.

END OF SECTION
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SECTION 22 0719
PLUMBING PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.02 RELATED REQUIREMENTS

A. Section 22 1005 - Plumbing Piping.

1.03 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

B. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

C. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2019).

D. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2019).

E. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

F. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
2017 (Reapproved 2023).

G. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.

H. ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
Insulation; 2017 (Reapproved 2023).

I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

J. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

K. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Submittal Procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than five years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum five years of documented experience.

C. Regulatory Requirements:



Highland Falls - Fort Montgomery Central School District 22 0719
Alterations and Additions to FMES Plumbing Piping Insulation
Project No. 2022-138 Ph1  Page No. 2 of 6 

1. Insulation installed inside buildings, including laminated jackets, mastics, sealants and
adhesives shall have a Fire Spread/Smoke Developed Rating of 25/50 or less based on
ASTM E 84, NFPA 255, and UL 723.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.01 PIPING INSULATION

A. Fibrous Glass (Mineral Fiber) Insulation: Composed principally of fibers manufactured from
rock, slag, or glass, with or without binders, and asbestos free.
1. Manufacturers:

a. Johns Manville Corporation.
b. Knauf Fiber Glass.
c. Owens Corning Corporation.

2. Preformed Pipe Insulation:   Minimum density 3 pcf; ASTM C 547 and ASTM C 795.
a. Class 1 (Suitable for Temperatures Up to 450 degrees F): 'K' value of 0.26 at 75

degrees F.
3. Premolded Fitting Insulation: Minimum density 4.0 pcf, K of 0.26 at 75 degrees F; ASTM C

547, Class 1.
4. Insulation Inserts for PVC Fitting Jackets: Minimum density 1.5 pcf, K of 0.28 at 75

degrees F; ASTM C 553, Type III.
a. Suitable for temperatures up to 450 degrees F.

B. High Density Jacketed Insulation Inserts for Hangers and Supports:
1. Manufacturers:

a. Johns Manville Corporation.
b. Knauf Fiber Glass.
c. Owens Corning Corp.

2. For Use with Fibrous Insulation:
a. Cold Service Piping:

1) Polyurethane Foam: Minimum density 4 pcf, K of 0.13 at 75 degrees F,
minimum compressive strength of 125 psi.

b. Hot Service Piping:
1) Calcium Silicate: Minimum density of 15 pcf, K of 0.50 at 300 degrees F; ASTM

C 610.
2) Perlite: Minimum density 12 pcf, K of 0.60 at 300 degrees F; ASTM C 610.

C. Cements:
1. Fibrous Glass Thermal Insulating Cement: Asbestos free; ASTM C 195.
2. Fibrous Glass Hydraulic Setting Thermal Insulating and Finishing Cement: ASTM C 449/C

449M.

2.02 PLENUM WRAP FOR PVC PIPING IN RETURN AIR PLENUM SPACES

A. Manufacturers:
1. 3M - Building and Commercial Services Division, Fire Barrier Plenum Wrap 5A+
2. Morgan Advanced Materials, PlenumWrap+
3. Unifrax, FyreWrap 0.5



Highland Falls - Fort Montgomery Central School District 22 0719
Alterations and Additions to FMES Plumbing Piping Insulation
Project No. 2022-138 Ph1  Page No. 3 of 6 

B. General: Flexible fire-resistant wrap consisting of inorganic fiber blanket with a scrim-reinforced
foil. Product provides a flexible, non-combustible enclosure for cables and pipes in return air
plenums.

C. Installation shall be in strict accordance with manufacturers written instructions, as shown on
the approved shop drawing submittals. Wrap shall be a high-temperature fiber blanket thermal
insulation encapsulated in a fiberglass-reinforced aluminized foil. Plenum wrap shall be nominal
6 pcf and have a nominal 1/2 inch thickness. The fiber blanket shall have a continuous use limit
in excess of 1,832F. Flame Spread Index and Smoke Developed Index of the foil encapsulated
blanket shall be <25 / <50.

2.03 INSULATION JACKETS AND FITTING COVERS

A. Laminated Vapor Barrier Jackets for Piping Insulation: Factory applied by insulation
manufacturer, conforming to ASTM C 1136, Type I.
1. Type I: Reinforced white kraft and aluminum foil laminate with kraft facing out.

a. Pipe Jackets: Furnished with integral 1-1/2 inch self sealing longitudinal lap, and
separate 3 inch wide adhesive backed butt strips.

2. Type II: Reinforced aluminum foil and kraft laminate with foil facing out.
3. Laminated vapor barrier jackets are not required for flexible elastomeric foam insulation.

B. Premolded PVC Fitting Jackets:
1. Constructed of high impact, UV resistant PVC.

a. ASTM D 1784, Class 14253-C.
b. Working Temperature: 0-150 degrees F.

2.04 ADHESIVES, MASTICS, AND SEALERS

A. Vapor Seal Adhesive (Fibrous Glass Insulation): Childers' CP-82, Epolux's Cadoprene 400,
Foster's 85-75 or 85-20.

B. Vapor Barrier Mastic/Joint Sealer (Fibrous Glass Insulation): Childers' CP-30, Epolux's Cadalar
670, Foster's 95-44 or 30-35.

C. Adhesive (Reinforcing Membrane): Childers' Chil-Spray WB CP-56.

D. Mastic (Reinforcing Membrane): Childers' AK-CRYL CP-9.

2.05 MISCELLANEOUS MATERIALS

A. Insulation Fasteners:
1. Acceptable Manufacturers: Duro-Dyne Corp.; Erico Fastening Systems, Inc.
2. Type: Weld pins, complete with self-locking insulation retaining washers.

B. Pressure Sensitive Tape for Sealing Laminated Jackets:
1. Acceptable Manufacturers: Alpha Associates, Childers, Ideal Tape, Morgan Adhesive.
2. Type: Same construction as jacket.

PART 3  EXECUTION

3.01 PREPARATION

A. Perform the following prior to starting insulation Work:
1. Install all hangers, supports, and appurtenances in their permanent locations.
2. Complete testing of piping.
3. Clean and dry all surfaces to be insulated.

3.02 INSTALLATION, GENERAL

A. Install the Work of this Section in accordance with manufacturer's printed installation
instructions unless otherwise specified.

B. Provide continuous piping insulation and jacketing when passing thru interior wall, floor, and
ceiling construction.
1. At Through Penetration Firestops: Coordinate insulation densities with the requirements of

approved firestop system being installed. See Section 22 0515.
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a. Insulation densities required by approved firestop system may vary with the densities
specified in this Section. When this occurs use the higher density insulation.

C. Individual piping runs shall have consistent insulation type.

D. Apply Insulation to completely cover entire surface of piping. Do not insulate over weld
certification stamps.

3.03 INSTALLATION AT HANGERS AND SUPPORTS

A. Reset and realign hangers and supports if they are displaced during insulation installation.

B. Install high density jacketed insulation inserts at hangers and supports for insulated piping as
specified.
1. Insulation Inserts For Use with Fibrous Glass Insulation:

a. Where clevis hangers are used, install insulation shields and high density jacketed
insulation inserts between shield and pipe.

b. Where insulation is subject to compression at points over 180 degrees apart, e.g.
riser clamps, U-bolts, or trapezes, fully encircle pipe with 2 protection shields and 2
high density jacketed fibrous glass insulation inserts within supporting members.
1) Exception: Locations where pipe covering protection saddles are specified for

hot service piping, 6 inch and larger.

3.04 INSTALLATION OF FIBROUS GLASS COLD SERVICE INSULATION

A. Install insulation materials with a field or factory applied ASTM C 1136 Type I laminated vapor
barrier jacket, unless otherwise specified.

B. Piping:
1. Butt insulation joints together.
2. Continuously seal joints with minimum 1-1/2 inch wide self-sealing longitudinal jacket laps

and 3-inch wide butt adhesive backed strips, or 3 inch wide pressure sensitive sealing
tape of same material as jacket.

3. Bed insulation in a 2-inch wide band of vapor barrier mastic, and vapor seal exposed ends
of insulation with vapor barrier mastic at each butt joint between pipe insulation and
equipment, fittings or flanges at the following intervals:
a. Horizontal Pipe Runs: 21 ft.
b. Vertical Pipe Runs: 9 ft.

C. Fittings, Valves, Flanges and Irregular Surfaces:
1. Insulate with mitre cut or pre-molded fitting insulation of same material and thickness as

adjoining pipe insulation.
2. Secure insulation in place with 16 gage wire, with ends twisted and turned down into

insulation.
3. Butt fitting, valve, and flange insulation against pipe insulation and bond with insulating

cement.
4. Insulate valves up to and including bonnets, without interfering with packing nuts.
5. Apply leveling coat of insulating cement to smooth out insulation and cover wiring.
6. When insulating cement has dried, seal fitting, valve and flange insulation by embedding a

layer of reinforcing membrane of 4 oz. canvas jacket between 2 flood coats of vapor
barrier mastic, each 1/8 inch thick wet.

7. Lap reinforcing membrane or canvas on itself and adjoining pipe insulation at least 2
inches.

8. Trowel, brush, or rubber glove outside coat over entire insulated surface.

D. Fittings, Valves, Flanges and Irregular Surfaces - Alternate:
1. Apply one piece pre-molded PVC fitting covers with fibrous glass insulation inserts with

galvanized coated tack fasteners. Tape circumferential joint between insulation and
premolded fitting cover with 2 inch wide pressure sensitive polyvinyl tape.
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a. Exception: Provide additional insulation inserts on service operating at under 45
degrees F or where insulation thickness exceeds 1-1/2 inches. Ensure that insulation
is adequate to prevent PVC fitting jacket temperature from falling below 45 degrees
F.

3.05 INSTALLATION OF FIBROUS GLASS HOT SERVICE INSULATION

A. Install insulation materials with field or factory applied ASTM C 1136 Type I laminated vapor
barrier jacket unless otherwise specified.

B. Canvas Jackets on Piping, Fittings, Valves, Flanges, Unions, and Irregular Surfaces:
1. For piping 2 inch size and smaller: 4 oz per sq yd unless otherwise specified.
2. For piping over 2 inch size: 6 oz per sq yd unless otherwise specified.

C. Piping:
1. Butt insulation joints together.
2. Continuously seal joints with minimum 1-1/2 inch wide self-sealing longitudinal jacket laps

and 3-inch wide butt adhesive backed strips, or 3 inch wide pressure sensitive sealing
tape of same material as jacket.

3. Fill voids in insulation at hanger with insulating cement.
4. Exceptions:

a. Piping in Accessible Shafts, Attic Spaces, Crawl Spaces, Unfinished Spaces, and
Concealed Piping: Butt insulation joints together and secure with minimum 1-1/2"
wide longitudinal jacket laps and 3 inch wide butt strips of same material as jacket,
with outward clinching staples on maximum 4 inch centers. Fill voids in insulation at
hangers with insulating cement.

b. Piping in Tunnels: Butt insulation joints together and secure with minimum 1-1/2"
wide longitudinal jacket laps and 3 inch wide butt strips, of same material as jacket,
with outward clinching staples on maximum 4 inch centers and 16 gage wires a
minimum of 4 loops per section. Fill voids in insulation with insulating cement.

5. Fittings, Valves, Flanges and Irregular Surfaces:
a. Insulate with mitre cut or pre-molded fitting insulation of same material and thickness

as adjoining pipe insulation.
b. Secure insulation in place with 16 gage wire, with ends twisted and turned down into

insulation.
c. Butt fitting, valve, and flange insulation against pipe insulation and bond with

insulating cement.
d. Insulate valves up to and including bonnets, without interfering with packing nuts.
e. Apply leveling coat of insulating cement to smooth out insulation and cover wiring.
f. When insulating cement has dried, coat insulated surface with lagging adhesive, and

apply 4 oz. or 6 oz. canvas jacket as required by pipe size.
1) Lap canvas jacket on itself and adjoining pipe insulation at least 2 inches.
2) Size entire canvas jacket with lagging adhesive.

g. Exceptions:
1) Insulate fittings, valves, and irregular surfaces 3 inch size and smaller with

insulating cement covered with 4 oz or 6 oz canvas jacket as required by pipe
size. Terminate pipe insulation adjacent to flanges and unions with insulating
cement, troweled down to pipe on a bevel.

2) Sizing of canvas surface is not required on fittings, valves, flanges, and irregular
surfaces in concealed piping, piping in accessible shafts, attic spaces, crawl
spaces, unfinished spaces, and tunnels.

6. Fittings, Valves, Flanges and Irregular Surfaces - Alternate:
a. Apply one piece pre-molded PVC fitting covers with fibrous glass insulation inserts

with galvanized coated tack fasteners. Tape circumferential joint between insulation
and premolded fitting cover with 2 inch wide pressure sensitive polyvinyl tape.
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1) Exception: Provide additional insulation inserts on service operating at over 250
degrees F or where insulation thickness exceeds 1-1/2 inches. Ensure that
insulation is adequate to prevent PVC fitting jacket temperature from exceeding
150 degrees F.

3.06 SCHEDULE OF PIPING INSULATION

A. Insulate all cold service and hot service piping, and appurtenances except where otherwise
specified.

B. Plumbing Piping Systems:
1. Domestic Hot Water Supply (105 to 140 degrees F):

a. Glass Fiber Insulation:
1) Pipe Size Range:  Up to 1-1/2 inch.

(a) Thickness:  1 inch.
2) Pipe Size Range:  Over 1-1/2 inch.

(a) Thickness:  2 inch.
2. Domestic Hot Water Recirculation:

a. Glass Fiber Insulation:
1) Pipe Size Range:  All sizes.

(a) Thickness:  1 inch.
3. Domestic Cold Water:

a. Glass Fiber Insulation:
1) Pipe Size Range:  All sizes.

(a) Thickness:  1/2 inch.
4. Roof Drain Bodies:

a. Glass Fiber Insulation:
1) Thickness:  1 inch.

5. Roof Drainage Within 10 Feet of the Exterior:
a. Glass Fiber Insulation:

1) Pipe Size Range:  All sizes.
(a) Thickness:  1 inch.

6. Roof Drainage Run Horizontal at Roof Level:
a. Glass Fiber Insulation:

1) Pipe Size Range:  All sizes.
(a) Thickness:  1 inch.

7. Plumbing Vents Within 10 Feet of the Exterior:
a. Glass Fiber Insulation:

1) Pipe Size Range:  All sizes.
(a) Thickness:  1 inch.

C. Schedule of Items Not to be Insulated:
1. Chrome plated piping, unless otherwise specified.
2. Water heater blow-off piping.
3. Air vents, pressure reducing valves, pilot lines, safety valves, relief valves.
4. Piping buried in the ground, unless otherwise specified herein.
5. Items installed by others, unless otherwise specified herein.
6. Sanitary drainage piping, unless otherwise specified herein.
7. Sprinkler and standpipe piping, unless otherwise specified.

END OF SECTION
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SECTION 22 1005
PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for piping systems.
1. Sanitary sewer.
2. Domestic water.
3. Storm water.
4. Flanges, unions, and couplings.
5. Pipe hangers and supports.

1.02 RELATED REQUIREMENTS

A. Section 22 0553 - Plumbing Identification.

B. Section 22 0719 - Plumbing Piping Insulation.

1.03 REFERENCE STANDARDS

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

D. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings: DWV; 2021.

E. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage
Fittings—DWV; 2022.

F. ASME B31.1 - Power Piping; 2022.

G. ASME B31.9 - Building Services Piping; 2020.

H. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of
Heating Boilers; 2023.

I. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

J. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2021.

K. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

L. ASTM B32 - Standard Specification for Solder Metal; 2020.

M. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

N. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV); 2020.

O. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2020a.

P. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.

Q. ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2020.

R. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2023.

S. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2020.

T. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings; 2020.
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U. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and
Piping Components with Tapered Sockets; 2020.

V. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2021.

W. AWWA C651 - Disinfecting Water Mains; 2014, with Addendum (2020).

X. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste, and Vent Piping Applications; 2021.

Y. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2020.

Z. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

AA. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

BB. MSS SP-139 - Copper alloy gate, globe, angle and check valve for low pressure/low
temperature plumbing applications; 2010.

CC. NSF 61 - 2003e Drinking water system components - Health effects.

1.04 SUBMITTALS

A. See Section 01 3000 - Submittal Procedures

B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide
manufacturers catalog information.  Indicate valve data and ratings.

C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE

A. Valves:  Manufacturer's name and pressure rating marked on valve body.

B. Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor
regulations.

C. Welder Qualifications:  Certified in accordance with ASME (BPV IX).

D. Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.07 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.01 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 service weight.
1. Fittings:  Cast iron.
2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C 564 neoprene

gaskets.



Highland Falls - Fort Montgomery Central School District 22 1005
Alterations and Additions to FMES Plumbing Piping
Project No. 2022-138 Ph1  Page No. 3 of 9 

B. PVC Pipe:  ASTM D2665 or ASTM D3034.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.02 SANITARY SEWER PIPING, ABOVE GRADE

A. Cast Iron Pipe:  ASTM A74, service weight.
1. Fittings:  Cast iron.
2. Joint Seals:  ASTM C 564 neoprene gaskets.

B. Cast Iron Pipe:  CISPI 301, hubless, service weight.
1. Fittings:  Cast iron.
2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. Copper Tube:  ASTM B306, DWV.
1. Fittings:  ASME B16.29, wrought copperor ASME B16.32  sovent.
2. Joints:  ASTM B32, alloy Sn50 solder.

D. PVC Pipe:  ASTM D1785 Schedule 40, or ASTM D2241 SDR 26 with not less than 150 psi
pressure rating.
1. Fittings:  ASTM D2466, PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.03 WATER PIPING, ABOVE GRADE

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.
3. Joints:  Grooved mechanical couplings.

2.04 STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 service weight.
1. Fittings:  Cast iron.
2. Joint Seals:  ASTM C 564 neoprene gaskets.

B. PVC Pipe:  ASTM D2665 or ASTM D3034.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.05 STORM WATER PIPING, ABOVE GRADE

A. Cast Iron Pipe:  ASTM A74 service weight.
1. Fittings:  Cast iron.
2. Joint Seals:  ASTM C 564 neoprene gaskets.

B. Cast Iron Pipe:  CISPI 301, hubless, service weight.
1. Fittings:  Cast iron.
2. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. PVC Pipe:  ASTM D2665 or ASTM D3034.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.06 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Ferrous Pipe Sizes 3 Inches  and Under:
1. Class 150 malleable iron threaded unions.

B. Unions for Copper Tube and Pipe 2 Inches and Under:
1. Class 150 bronze unions with soldered joints.

C. Flanges for Pipe Size Over 1 Inch:
1. Ferrous pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges;

preformed neoprene gaskets.



Highland Falls - Fort Montgomery Central School District 22 1005
Alterations and Additions to FMES Plumbing Piping
Project No. 2022-138 Ph1  Page No. 4 of 9 

2. Copper tube and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

D. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.07 PIPE HANGERS AND SUPPORTS

A. All plumbing piping shall be supported in accordance with the Plumbing Code of New York
State.  Hangers, anchors and supports shall support the piping and the contents of the piping.
 Hangers and strapping shall be of approved material that will not promote galvanic action.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Conform to ASME B31.9 .
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
6. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel

clamp.
7. Vertical Support:  Steel riser clamp.
8. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and

concrete pier or steel support.
9. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:
1. Conform to ASME B31.9 .
2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split

ring.
3. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Hangers for Hot Pipe Sizes 2 Inches to 4 Inches:  Carbon steel, adjustable, clevis.
5. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and hanger

rods.
6. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches  and Over:  Steel channels with

welded supports or spacers and hanger rods, cast iron roll.
7. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
8. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel

clamp.
9. Vertical Support:  Steel riser clamp.
10. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor

flange, and concrete pier or steel support.
11. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut,

nipple, floor flange, and concrete pier or steel support.
12. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

2.08 BALL VALVES

A. Manufacturers:
1. Conbraco Industries :  www.conbraco.com.
2. Nibco, Inc :  www.nibco.com.
3. Milwaukee Valve Company :  www.milwaukeevalve.com.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Construction, 2-1/2 inch  and Smaller:  MSS SP-110 & MSS SP-139 low lead, Class 150, 400
psi  CWP, bronze, two piece body, chrome plated brass ball, full port, teflon seats and stuffing
box ring, blow-out proof stem, lever handle with balancing stops , solder  ends with union .

2.09 SWING CHECK VALVES

A. Manufacturers:
1. Hammond Valve :  www.hammondvalve.com.
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2. Watts, Inc :  www.watts.com.
3. Milwaukee Valve Company :  www.milwaukeevalve.com.
4. Substitutions:  See Section 01 6000 - Product Requirements .

B. Up to 2 Inches :
1. MSS SP-80 & MSS SP-139 low lead, Class 125 , bronze body and cap, bronze swing disc

with rubber seat, solder  ends.

C. Over 2 Inches :
1. MSS SP-71& MSS SP-139 low lead, Class 125 , iron body, bronze swing disc, renewable

disc seal and seat,  flanged or grooved  ends.

2.10 STRAINERS

A. Manufacturers:
1. Watts. :  www.watts.com.
2. Substitutions:  See Section 01 6000 - Product Requirements .

B. Size 2 inch  and Under:
1. Threaded brass body for 175 psi  CWP, Y pattern with 1/32 inch  stainless steel perforated

screen.
2. MSS SP-139 low lead Class 150, threaded bronze body 300 psi  CWP, Y pattern with 1/32

inch  stainless steel perforated screen.

C. Size 1-1/2 inch  to 4 inch :
1. Class 125, flanged iron body, Y pattern with 1/16 inch  stainless steel perforated screen.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.

3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.  Refer to Section 22 0516.

G. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. Re fert

H. Provide access where valves and fittings are not exposed.  

I. Install vent piping penetrating roofed areas to maintain integrity of roof assembly.  Terminate at
least 18 inches above roof.

J. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welding.

K. Excavate in accordance with Section 31 2316.

L. Backfill in accordance with Section 31 2323 .
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M. Install bell and spigot pipe with bell end upstream.

N. Install valves with stems upright or horizontal, not inverted.

O. Use non-hardening pipe dope on gas piping threads, do not use thread seal tape.

P. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

Q. Sleeve pipes passing through partitions, walls and floors.

R. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt

with recessed square steel plate and nut above slab.

S. Pipe Hangers and Supports:
1. Support horizontal piping as scheduled.
2. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe

movement without disengagement of supported pipe.
5. Support vertical piping as scheduled.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
7. Provide copper plated hangers and supports for copper piping.
8. Prime coat exposed steel hangers and supports.  Re fert  Hangers and supports located in

crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
9. Provide hangers adjacent to motor driven equipment with vibration isolation; refer to

Section 22 0548.
10. Support cast iron drainage piping at every joint.

3.04 APPLICATION

A. Install unions downstream of valves and at equipment or apparatus connections.

B. Install brass male adapters each side of valves in copper piped system.  Solder adapters to
pipe.

C. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

D. Install ball  valves for throttling, bypass, or manual flow control services.

E. Provide lug end butterfly valves adjacent to equipment when provided to isolate equipment.

F. Provide spring loaded check valves on discharge of water pumps.

3.05 TOLERANCES

A. Drainage Piping:  Establish invert elevations within 1/2 inch  vertically of location indicated and
slope to drain at minimum of 1/4 inch per foot  slope for pipes 2-1/2" diameter and less, 1/8 inch
per foot slope for pipes 3" to 6" in diameter and 1/16 inch per foot slope for pipes 8" and larger
in diameter.

B. Water Piping:  Slope at minimum of 1/32 inch per foot  and arrange to drain at low points with
capped drain valves.
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3.06 TESTING AND INSPECTIONS

A. New plumbing systems and parts of existing systems that have been altered, extended or
repaired shall be tested in accordance with the Plumbing Code of New York State or the
authority having jurisdiction to disclose leaks and defects.

B. Pressure test piping systems inside buildings, at the roughing-in stage of installation, before
piping is enclosed by construction Work, and at other times as directed. Perform test operations
in sections as required and directed, to progress the Work in a satisfactory manner and not
delay the general construction of the building. Valve or cap-off sections of piping to be tested,
utilizing valves required to be installed in the permanent piping systems, or temporary valves or
caps as required to perform the Work.

C. The contractor shall make the applicable tests prescribed below to determine compliance with
the provisions of the Plumbing Code of New York State.  The contractor shall give reasonable
advance notice to the code official when the plumbing work is ready for tests.  The equipment,
material, power and labor necessary for the inspection and test shall be furnished by the
contractor.  All plumbing system piping shall be tested with either water or air.  Plastic piping
shall not be tested with air.

D. Piping shall be tight under test and shall not show loss in pressure or visible leaks, during test
operations or after the minimum duration of time as specified. Remove piping which is not tight
under test; remake joints and repeat test until no leaks occur.

E. Required Inspections:
1. Underground inspection shall be made after trenches or ditches are excavated and

bedded, piping installed, and before any backfill is put in place.
2. Rough-in inspection shall be made of completed portions of all sanitary, storm and water

distribution piping, after the framing, fireblocking, firestopping, draft-stopping and bracing
for that portion is in place, and prior to the installation of wall or ceiling membranes.

3. Final inspection shall be made after the building is completed, all plumbing fixtures are in
place and properly connected, and the structure is ready for occupancy.

F. Drainage and Vent Water Test:
1. A water test shall be applied to the drainage system either in its entirety or in sections.  If

applied to the entire system, all openings in the piping shall be tightly closed, except
highest opening, and the system shall be filled with water to the point of overflow.  If the
system is tested in sections, each opening shall be tightly plugged except the highest
openings of the section under test, and each section filled with water, but no section shall
be tested with less than a 10-foot head of water.  In testing successive sections, at least
the upper 10-foot of the next proceeding section shall be tested so that no joint or pipe in
the building, except the uppermost 10 feet of the system, shall have been submitted to a
test of at least 10-foot head of water.  Test by filling the entire system with water, and
allowing to stand for 3 hours, with no noticeable loss of water.

G. Drainage and Vent Air Test:
1. An air test shall be made by forcing air into the system until there is a uniform gauge

pressure of 5 pounds per square inch (psi) or sufficient to balance a 10-inch column of
mercury.  This pressure shall be held for a test period of 3 hours with no noticeable loss.
 Any adjustments to the test pressure required because of changes in ambient
temperature or the seating of gaskets shall be made prior to the beginning of the test
period.

H. Drainage and Vent Final Test:
1. After the plumbing fixtures have been set and their traps filled with water, the entire

drainage system shall be submitted to final tests.  The final test shall be visual and in
sufficient detail to determine compliance with the provisions of the Plumbing Code of New
York State.

I. Domestic Water (Potable Cold, Domestic Hot and Recirculation) Inside Buildings:
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1. Before fixtures, faucets, trim and accessories are connected, perform hydrostatic test at
125 psig minimum for 4 hours.

2. After fixtures, faucets, trim and accessories are connected, perform hydrostatic retest at
75 psig for 4 hours.

3. The water utilized for the tests shall be obtained from a potable water source of supply.

J. Storm Drainage System Test:
1. Storm drainage systems within a building shall be tested by water or air.
2. A water test shall be applied to the drainage system either in its entirety or in sections.  If

applied to the entire system, all openings in the piping shall be tightly closed, except
highest opening, and the system shall be filled with water to the point of overflow.  If the
system is tested in sections, each opening shall be tightly plugged except the highest
openings of the section under test, and each section filled with water, but no section shall
be tested with less than a 10-foot head of water.  In testing successive sections, at least
the upper 10-foot of the next proceeding section shall be tested so that no joint or pipe in
the building, except the uppermost 10 feet of the system, shall have been submitted to a
test of at least 10-foot head of water.  Test by filling the entire system with water, and
allowing to stand for 3 hours, with no noticeable loss of water.

3. An air test shall be made by forcing air into the system until there is a uniform gauge
pressure of 5 pounds per square inch (psi) or sufficient to balance a 10-inch column of
mercury.  This pressure shall be held for a test period of 3 hours with no noticeable loss.
 Any adjustments to the test pressure required because of changes in ambient
temperature or the seating of gaskets shall be made prior to the beginning of the test
period.

3.07 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. New and repaired potable water systems shall be purged of deleterious matter and disinfected
prior to utilization.

B. The method to be followed for the disinfection of potable water systems shall be in accordance
with the applicable NYSDOH Regulations.
1. Completely fill the piping, including water storage equipment if installed, with a water

solution containing 50 mg/l available chlorine and allow to stand for 24 hours.  Operate all
valves during this period to ensure their proper disinfection.  After the 24 hour period, the
chlorine residual shall be 25 mg/l or greater.  If not, flush and repeat chlorination
procedure.

2. After the retention period, discharge the solution into an approved waste and flush the
system thoroughly with potable water until substantially all traces of chlorine are removed.
 Drain and flush water storage equipment if installed.

C. Collect samples for bacteriological analysis in accordance with AWWA C651.

D. Repeat procedure if bacteriological results are not satisfactory.

E. Submit bacteriological test results to the Architect/Engineer prior to placing the system in
service.  Prevent re-contamination of the piping during this phase of the work.

3.08 SCHEDULES

A. Pipe Hanger Spacing.
1. Cast Iron Piping

a. All Sizes:
1) Maximum Horizontal Spacing:  5 ft. (May be increased to 10 ft. where 10-foot

pipe lengths are installed.)
2) Maximum Vertical Spacing:  15 ft.

2. Copper or Copper-Alloy Tubing.
a. 1-1/4" diameter and smaller:

1) Maximum Horizontal Spacing:  6 ft.
2) Maximum Vertical Spacing:  10 ft.

b. 1-1/2" diameter and larger:
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1) Maximum Horizontal Spacing: 10 ft.
2) Maximum Vertical Spacing: 10 ft.

3. PVC Pipe.
a. All Sizes:

1) Maximum Horizontal Spacing: 4 ft.
2) Maximum Vertical Spacing: 10 ft. (midstory guide for sizes 2" and smaller)

4. Steel Pipe.
a. All Sizes:

1) Maximum Horizontal Spacing: 12 ft.
2) Maximum Vertical Spacing: 15 ft.

END OF SECTION
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SECTION 22 1006
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof Drains.

B. Floor drains.

C. Cleanouts.

D. Hydrants.

E. Water hammer arrestors.

F. Sanitary waste interceptors.

1.02 RELATED REQUIREMENTS

A. Section 22 1005 - Plumbing Piping.

B. Section 22 4000 - Plumbing Fixtures.

1.03 REFERENCE STANDARDS

A. ASME A112.6.3 - Floor and Trench Drains; 2019.

B. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

C. PDI-WH 201 - Water Hammer Arresters; 2017.

1.04 SUBMITTALS

A. See Section 01 3000 - Submittal Procedures.

B. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.

C. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.

D. Manufacturer's Instructions: Indicate Manufacturer's Installation Instructions: Indicate assembly
and support requirements.

E. Project Record Documents: Record actual locations of equipment, cleanouts, backflow
preventers, and water hammer arrestors .

F. Operation Data:  Indicate frequency of treatment required for interceptors.

G. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging.  Inspect for damage.

PART 2  PRODUCTS

2.01 DRAINS

A. Roof Drains, (SD-1):
1. Assembly: ASME A112.6.4.
2. Body: Lacquered  cast iron with large sump, anchor flange and bottom outlet.
3. Strainer: Removable polyethylene  dome with vandal proof screws .
4. Accessories: Coordinate with roofing type.

a. Membrane flange and WEJLOC non-puncturing membrane clamp ring with integral
gravel stop.

b. Adjustable under deck clamp.
c. Roof sump receiver.
d. Drain extension for roof insulation to be determined by contractor.
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e. Adjustable extension sleeve for roof insulation.
5. Provide drain with 3" outlet or as indicated on drawings.
6. Manufacturers:

a. Watts Model RD-100.
b. Josam Company : www.josam.com.
c. Jay R. Smith Manufacturing Company : www.jayrsmith.com.
d. Zurn Industries, Inc : www.zurn.com.
e. Substitutions: See Section 01 6000 - Product Requirements .

B. Floor Drain (FD-7):
1. 4"x4" Floor drain with an integrated bonding flange that provides a large contact area for a

secure connection to the waterproofing membrane at the top of the assembly. Provide
Drain with 2" or 3" outlet and trap below floor as indicated on the drawings.

2. Manufacturers:
a. Schluter Systems; Model KERDI-DRAIN: www.schluter.com
b. Substitutions: See Section 01 6000 - Product Requirements.

3. Accessories: Floor drain trap seal.
a. Manufacturers:

1) Zurn Industries, Inc: www.zurn.com.
2) Sure Seal Manufacturing; Model SS3000: www.thesureseal.com.
3) Substitutions: See Section 01 6000 - Product Requirements.

C. Floor Drain (FD-17):
1. ASME A112.6.3; epoxy coated  cast iron two piece body with double drainage flange,

weep holes, reversible clamping collar,  and round, adjustable nickel-bronze strainer.
Provide drain with 3" outlet and trap below floor, or as indicated on drawings.

2. Manufacturers:
a. Josam Company : www.josam.com.
b. Watts Water Technologies ; Model FD-100-L : www.watts.com.
c. Zurn Industries, Inc ; Model ZN-415 : www.zurn.com.
d. Substitutions: See Section 01 6000 - Product Requirements .

3. Accessories: Floor drain trap seal.
a. Manufacturers:

1) Zurn Industries, Inc: www.zurn.com.
2) Sure Seal Manufacturing ; Model SS3000 : www.thesureseal.com.
3) Substitutions: See Section 01 6000 - Product Requirements.

2.02 CLEANOUTS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.
2. Josam Company:  www.josam.com/#sle.
3. Watts Water Technologies ; Model RD-940 : www.watts.com.
4. Zurn Industries, Inc:  www.zurn.com/#sle.
5. Substitutions: See Section 01 6000 - Product Requirements .

B. Cleanouts at Interior Finished Floor Areas (FCO):
1. Round cast nickel bronze access frame and non-skid cover, coated cast iron cleanout

ferrule. Tapered thread. Bronze plug.
2. Lacquered  cast iron body with anchor flange, reversible clamping collar,  threaded top

assembly, and round gasketed scored flush cover.
3. Provide wrench for plug removal.

C. Cleanouts at Interior Finished Wall Areas (WCO):
1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and

round stainless steel access cover secured with machine screw.
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2.03 HYDRANTS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.
2. Zurn Industries, Inc:  www.zurn.com/#sle.
3. Watts Water Technologies: www watts.com
4. Substitutions: See Section 01 6000 - Product Requirements .

B. Exterior Wall Hydrants (WH-1):
1. ASSE 1019; freeze resistant, self-draining type with nickel bronze  lockable recessed box.

3/4" hose thread spout, lockshield and removable key , and integral  vacuum breaker.
2. Watts Water Technologies, Model HY-725; or approved equal.

2.04 WATER HAMMER ARRESTORS

A. Manufacturers:
1. Precision Plumbing Products, Inc : www.pppinc.net
2. Watts Regulator Company : www.watts.com.
3. Zurn Industries, Inc:  www.zurn.com/#sle.
4. Substitutions: See Section 01 6000 - Product Requirements .

B. Water Hammer Arrestors:
1. Copper construction, piston type sized in accordance with PDI-WH 201, precharged

suitable for operation in temperature range 34 to 250 degrees F and maximum 150 psi
working pressure.

2.05 SANITARY WASTE INTERCEPTORS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company:  www.jrsmith.com/.
2. Zurn Industries, LLC:  www.zurn.com/.
3. Highland Tank; Model AGI-35 FM: www.highlandtank.com .
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Grease Interceptors:
1. Construction:

a. Rough-in:  Fully recessed (shallow rough-in) with anchor flange .
b. Cover:  Steel, epoxy coated, non-skid with gasket, securing handle, and enzyme

injection port, recessed for floor finish.
2. Constructed of 304 stainless steel for maximum strength and durability
3. Hinged non-skid deck plate cover for ease of maintenance
4. Extra-heavy leak-proof gaskets
5. Locking system to secure the cover to prevent accidental lid closure
6. Automatic grease removal system featuring electrically-powered grease diskimmers
7.  Dry electric compartment with internal lid to protect the electronics and power

connections
8. Grease storage compartment with removable container with high-level alarm
9. Integral perimeter channel to allow floor wash-down to drain into the grease interceptor
10. Integrated flow control device
11. Removable solids strainer basket
12. Electrical

a. 20 amp GFCI receptacle

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.



Highland Falls - Fort Montgomery Central School District 22 1006
Alterations and Additions to FMES Plumbing Piping Specialties
Project No. 2022-138 Ph1  Page No. 4 of 4 

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.

C. Install floor cleanouts at elevation to accommodate finished floor.

D. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to each fixture or group of fixtures.

END OF SECTION
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SECTION 22 3000
PLUMBING EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water Heaters:
1. Commercial electric.

B. In-line circulator pumps.

1.02 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:
1. Provide dimension drawings of water heaters indicating components and connections to

other equipment and piping.
2. Indicate pump type, capacity, power requirements.
3. Provide certified pump curves showing pump performance characteristics with pump and

system operating point plotted.  Include NPSH curve when applicable.
4. Provide electrical characteristics and connection requirements.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2  PRODUCTS

2.01 WATER HEATERS

A. Commercial Electric (WH-1):
1. Type:  Factory-assembled and wired, electric, vertical storage.
2. Performance:

a. Storage Capacity:  119 gal .
b. Heating Element Size:  12  kW.
c. Number of Heating Elements:  2 .
d. Maximum Working Pressure:  150 psig.

3. Electrical Characteristics:
a. 208  volts, three  phase, 60 Hz.

4. Tank:  Welded steel ASME labeled pressure vessel; glass lining, mounted on steel
channel base with lifting lugs, insulated with 2 inch glass fiber; enclosed with 16 gauge,
0.0598 inch steel jacket; baked enamel finish.

5. Controls:  Ventilated control cabinet, factory-wired with solid state progressive sequencing
step controller, fuses, magnetic contactors, control transformer, pilot lights indicating main
power and heating steps, control circuit toggle switch, electronic low-water (probe-type)
cut-off, high temperature limit thermostat, flush-mounted temperature and pressure
gauges.

6. Heating Elements:  Flange-mounted immersion elements; individual elements sheathed
with Incoloy corrosion-resistant metal alloy, rated less than 75 W/sq in.

B. Commercial Electric (WH-2):
1. Type: Factory-assembled and wired, electric, vertical storage.
2. Performance:

a. Storage Capacity: 6 gal.
b. Heating Element Size: 6 kW.
c. Number of Heating Elements: 1.
d. Maximum Working Pressure: 150 psig.

3. Electrical Characteristics:
a. 208 volts, three phase, 60 Hz.
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4. Tank: Welded steel ASME labeled pressure vessel; glass lining, mounted on steel channel
base with lifting lugs, insulated with 2 inch glass fiber; enclosed with 16 gauge, 0.0598
inch steel jacket; baked enamel finish.

5. Controls: Ventilated control cabinet, factory-wired with solid state progressive sequencing
step controller, fuses, magnetic contactors, control transformer, pilot lights indicating main
power and heating steps, control circuit toggle switch, electronic low-water (probe-type)
cut-off, high temperature limit thermostat, flush-mounted temperature and pressure
gauges.

6. Heating Elements: Flange-mounted immersion elements; individual elements sheathed
with Incoloy corrosion-resistant metal alloy, rated less than 75 W/sq in.

2.02 IN-LINE CIRCULATOR PUMPS

A. Manufacturers:
1. Armstrong Fluid Technology:  www.armstrongfluidtechnology.com/
2. Bell & Gossett, a brand of Xylem, Inc ; Model: ecocirc e3-6V : www.bellgossett.com/
3. Substitutions:  See Section 01 6000 - Product Requirements.

B. Casing:  Bronze, rated for 125 psig working pressure, with stainless steel rotor assembly.

C. Impeller:  Bronze.

D. Shaft:  Alloy steel with integral thrust collar and two oil lubricated bronze sleeve bearings.

E. Seal:  Carbon rotating against a stationary ceramic seat.

F. Drive:  Flexible coupling.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related electrical  work to achieve operating system.

C. Pumps:
1. Provide line sized isolating valve and strainer on suction and line sized soft seated check

valve and balancing valve on discharge.
2. Ensure pumps operate at specified system fluid temperatures without vapor binding and

cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

END OF SECTION
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SECTION 22 4000
PLUMBING FIXTURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush valve water closets.

B. Lavatories.

C. Sinks.

D. Under-lavatory pipe supply covers.

E. Bi-level, electric water coolers.

F. Mop sinks.

1.02 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration; 2008 (Reaffirmed 2013).

C. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use;
1997 (Reaffirmed 2017).

D. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.

E. ASME A112.18.9 - Protectors/Insulators for Exposed Waste and Supplies on Accessible
Fixtures; 2011 (Reaffirmed 2022).

F. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.

G. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2022.

H. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2020.

I. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

J. NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

K. NSF 372 - Drinking Water System Components - Lead Content; 2022.

L. UL (DIR) - Online Certifications Directory; Current Edition.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes.

C. Manufacturer's Instructions:  Indicate installation methods and procedures.

D. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on-site in factory packaging. Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.

1.05 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Provide five year manufacturer warranty for electric water cooler.
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PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

2.02 REGULATORY REQUIREMENTS

A. Comply with applicable codes for installation of plumbing systems.

B. Comply with UL (DIR) requirements.

C. Perform work in accordance with local health department regulations.

D. Provide certificate of compliance from Authority Having Jurisdiction indicating approval of
installation.

2.03 FLUSH VALVE WATER CLOSETS (WC-1, WC-1A)

A. Water Closets:
1. Vitreous china, ASME A112.19.2, wall hung , siphon jet flush action , china bolt caps .
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated.
4. Handle Height:  44 inches or less.
5. Manufacturers:

a. American Standard, Inc ; AFWALL :  www.americanstandard-us.com/#sle.
b. Kohler Company :  www.kohler.com/#sle.
c. Zurn Industries, LLC :  www.zurn.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Flush Valves:
1. Valve Supply Size:  1 inch.
2. Valve Outlet Size:  1-1/2 inches.
3. Manufacturers:

a. American Standard, Inc :  www.americanstandard-us.com/#sle.
b. Sloan Valve Company ; 8111-1.28 :  www.sloanvalve.com/#sle.
c. Zurn Industries, LLC :  www.zurn.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

4. Sensor-Operated:
a. Type:  ASME A112.19.5; chloramine-resistant clog-resistant dual-seat diaphragm

valve complete with vacuum breaker, stops and accessories.
b. Mechanism:  Solenoid-operated piston or electronic motor-actuated operator with

low-voltage powered infrared sensor, and mechanical override or override push
button.

c. Supplied Volume Capacity:  1.28 gal  per flush.

C. Toilet Seats:
1. Manufacturers:

a. American Standard, Inc :  www.americanstandard-us.com/#sle.
b. Church Seat Company ; 295CT :  www.churchseats.com/#sle.
c. Zurn Industries, LLC :  www.zurn.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2. Plastic:  Solid, white finish, enlongated shape, open front, slow-closing hinged seat cover,
extended back complete with self-sustaining hinges, and brass bolts with covers.

3. Plastic:  Black finish, open front, extended back, self-sustaining hinge, brass bolts, with
cover.

D. Water Closet Carriers:
1. Manufacturers:

a. Jay R. Smith Manufacturing Company :  www.jrsmith.com/#sle.
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b. Zurn Industries, LLC; Z1201-N:  www.zurn.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable
spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

2.04 LAVATORIES (LAV-1, LAV-1A)

A. Manufacturers:
1. American Standard, Inc ; Lucerne :  www.americanstandard-us.com/#sle.
2. Kohler Company :  www.kohler.com/#sle.
3. Zurn Industries, LLC :  www.zurn.com/#sle.

B. Wall-Hung Basin:
1. Vitreous China:  ASME A112.19.2; white, rectangular basin with splash lip, front overflow,

soap depression, and hanger. Size as indicated on drawings with 4-inch centerset
spacing.

2. Carrier:
a. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall

attachment, threaded studs for fixture hanger, bearing plate and studs.
b. Manufacturers:

1) Jay R. Smith MFG. Co :  www.jrsmith.com/#sle.
2) Zurn Industries, LLC; Z1231:  www.zurn.com/#sle.
3) Substitutions:  See Section 01 6000 - Product Requirements.

C. Supply Faucet:
1. Deck Mounted Faucet Manufacturers:

a. American Standard, Inc :  www.americanstandard-us.com/#sle.
b. Zurn Industries, LLC :  www.zurn.com/#sle.
c. Chicago Faucet Co.; Model 116.976.AB.1: www.chicagofaucets.com .

2. ASME A112.18.1; chrome plated combination supply fitting with pop-up waste, water
economy aerator with maximum flow of 2.2 gpm, indexed handles.

D. Sensor Operated Faucet:
1. Cast brass, chrome plated, deck mounted with sensor located on neck of spout.
2. Spout Style:  Standard.
3. Power Supply:

a. Wired:  6 VDC, field-wired into dedicated or common power supply.
b. Wireless:

1) Battery:  Replaceable alkaline or lithium type with 200,000 cycles, minimum.
2) Light Cell:  Photovoltaic or infra-red cell that transforms both sunlight and

artificial light into electrical energy for use and battery charging.
3) Low Battery Warning:  Provide red or yellow colored indicator to light periodically

at 30 days of remaining capacity and continuously 2 weeks prior to get fully
discharged.

4. Mixing Valve:  None, single line for tempered water.
5. Water Supply:  3/8 inch compression connections.
6. Aerator:  Vandal resistant, 0.5 gpm, laminar flow device.
7. Finish:  Polished chrome.

E. Thermostatic Mixing Valve:
1. Provide for each faucet an Anti-scalding point of use lead free adjustable thermostatic

mixing valve to conform to NYS plumbing code 419.5 and ASSE 1070. Built -in check
valve and low pressure drop.
a. Manufacturer: Watts. Model LFUSG-B M3
b. Substitutions: See Section01 6000-Product Requirements.

F. Accessories:
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1. Chrome-plated 17 gauge, 0.0538 inch brass P-trap with clean-out plug and arm with
escutcheon.

2.05 SINKS

A. Sink (SK-1)
1. Manufacturers:

a. American Standard, Inc: www.americanstandard-us.com/
b. Just Manufacturing Company: www.justmfg.com
c. Elkay; Model LRAD191965: www.elkay.com
d. Substitutions: See Section 01 6000 - Product Requirements.

2. Single Compartment Bowl: 19 1/2” by 19 by 6 1/2” inch outside dimensions 18 gauge,
0.05 inch thick, Type 304 stainless steel, undermount with Intgra-Drain integral drain
system.

3. Supply Faucet Manufacturers:
a. American Standard, Inc: www.americanstandard-us.com
b. Zurn Industries, Inc: www.zurn.com
c. Chicago Faucet Co.; Model W8D-DB6AE35-317AB: www.chicagofaucets.com
d. Substitutions: See Section 01 6000 - Product Requirements.

4. Manual Operated Faucet: Cast brass, chrome plated, deck mounted with 4” wristblade
handle
a. Spout Style: Standard
b. Water Supply: 1/2 inch compression connections.
c. Aerator: 1.5 GPM, Softflo device.

5. Accessories:
a. Provide for each faucet an Anti-scalding point of use lead free adjustable thermostatic

mixing valve to conform to NYS plumbing code 419.5 and ASSE 1070. Built -in check
valve and low pressure drop.
1) Manufacturer: Watts. Model LFUSG-B M3
2) Substitutions: See Section01 6000-Product Requirements.

B. Sink (SK-2)
1. Manufacturers:

a. American Standard, Inc: www.americanstandard-us.com/
b. Just Manufacturing Company: www.justmfg.com.
c. Elkay; Model DRKAD371755RC: www.elkay.com
d. Substitutions: See Section 01 6000 - Product Requirements.

2. Stainless Steel 37-1/4" x 17" x 5-1/2" Double Bowl Drop-in Classroom ADA Sink Kit. Sink
is manufactured from 18 gauge 304 Stainless Steel with a Lustrous Satin finish, Center
drain placement, and Bottom only pads.

3. Supply Faucet Manufacturers:
a. Elkay; Model LKD2439C: www.elkay.com
b. Substitutions: See Section 01 6000 - Product Requirements.

4. Bubbler Manufacturers:
a. Elkay; Model LK1141A: www.elkay.com
b. Substitutions: See Section 01 6000 - Product Requirements.

5. Accessories:
a. 3 1/2" Drain Fitting LK35
b. 2" Drain Fitting LK8
c. Provide for each faucet an Anti-scalding point of use lead free adjustable thermostatic

mixing valve to conform to NYS plumbing code 419.5 and ASSE 1070. Built -in check
valve and low pressure drop.
1) Manufacturer: Watts. Model LFUSG-B M3
2) Substitutions: See Section01 6000-Product Requirements.

C. Sink (SK-3)



Highland Falls - Fort Montgomery Central School District 22 4000
Alterations and Additions to FMES Plumbing Fixtures
Project No. 2022-138 Ph1  Page No. 5 of 7 

1. Manufacturers:
a. American Standard, Inc: www.americanstandard-us.com/
b. Just Manufacturing Company: www.justmfg.com.
c. Griffin Products, inc; Model PNSU.1(56x16.5x5.5)-PS: www.griffinproducts.com
d. Substitutions: See Section 01 6000 - Product Requirements.

2. Single Compartment Bowl: ; 16 1/2 by 56 by 5 1/2 inch outside dimensions 16 gauge,
0.0625 inch thick, Type 304 stainless steel, undermount with 3 1/2 drain hole.
a. Drain: 3-1/2 inch crumb cup and tailpiece.

3. Supply Faucet Manufacturers (3 faucets):
a. American Standard, Inc: www.americanstandard-us.com
b. Zurn Industries, Inc: www.zurn.com
c. Chicago Faucets; Model 786-GN8AE3ABCP: www.chicagofaucets.com
d. Substitutions: See Section 01 6000 - Product Requirements.

4. Manual Faucet: 8" fixed Centers 8" rigid/swing gooseneck spout, chrome plated, deck
mounted, 4" metal vandal-proof wristblade handles.
a. Spout Style: Standard
b. Aerator: 2.2 GPM, laminar flow device.

5. Accessories:
a. Provide for each faucet an Anti-scalding point of use lead free adjustable thermostatic

mixing valve to conform to NYS plumbing code 419.5 and ASSE 1070. Built -in check
valve and low pressure drop.
1) Manufacturer: Watts. Model LFUSG-B M3
2) Substitutions: See Section01 6000-Product Requirements.

2.06 UNDER-LAVATORY PIPE SUPPLY COVERS

A. General:
1. Insulate exposed drainage piping including hot, cold and tempered water supplies under

lavatories or sinks per ADA Standards.
2. Construction:  1/8 inch PVC with antimicrobial, antifungal and UV resistant properties.

a. Comply with ASME A112.18.9 for covers on accessible lavatory piping.
b. Comply with ICC A117.1.

2.07 BI-LEVEL, ELECTRIC WATER COOLERS (EWC-2)

A. Manufacturers:
1. Elkay Manufacturing Company ; LZSTL8WSSK :  www.elkay.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Water Cooler:  Bi-level, electric, mechanically refrigerated; surface mounted, ADA compliant;
stainless steel top, vinyl on steel body, elevated anti-squirt bubbler with stream guard,
automatic stream regulator, push button, mounting bracket; integral air cooled condenser and
stainless steel grille.
1. Capacity:  8 gph of 50 degrees F water with inlet at 80 degrees F and room temperature of

90 degrees F, when tested in accordance with ASHRAE Std 18.
2. Electrical:  115 VAC, 60 Hertz compressor, 6 foot cord and plug for connection to electric

wiring system including grounding connector.

C. Bottle Filler:  Materials to match fountain.

2.08 MOP SINKS (JS-1)

A. Manufacturers:
1. Acorn Engineering Company :  www.acorneng.com/#sle.
2. FIAT; Model TSBC1610: www.fiatproducts.com .
3. Substitutions:  See Section 01 6000 - Product Requirements.

B. Material:  Precast terrazzo composed of marble chips cast in Portland cement.

C. Type:  Rectilinear, drop front .
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D. Tiling Flange Construction:  Galvanized steel.

E. Grid strainer:  Stainless steel; integral; removable.

F. Dimensions:  As indicated on drawings.

G. Accessories:
1. 5 feet of 1/2 inch diameter plain end reinforced plastic hose.
2. Hose clamp hanger.
3. Mop hanger.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.

C. Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

3.03 INSTALLATION

A. Install components level and plumb.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

3.05 CLEANING

A. Clean plumbing fixtures and equipment.

3.06 PROTECTION

A. Protect installed products from damage due to subsequent construction operations.

B. Repair or replace damaged products before Date of Substantial Completion.

3.07 SCHEDULES

A. Fixture Heights:  Install fixtures to heights above finished floor as indicated.
1. Water Closet:

a. Standard:  15 inches to top of bowl rim.
b. Accessible:  18 inches to top of seat.

2. Water Closet Flush Valves:
a. Standard:  11 inches min. above bowl rim.

3. Lavatory:
a. Standard:  31 inches to top of basin rim.
b. Accessible:  34 inches to top of basin rim.

4. Drinking Fountain:
a. Standard Adult:  40 inches to top of basin rim.
b. Accessible:  36 inches to top of spout.

B. Fixture Rough-In
1. Water Closet (Flush Valve Type):

a. Cold Water:  1 Inch.
b. Waste:  4 Inch.
c. Vent:  2 Inch.

2. Lavatory:
a. Hot Water:  1/2 Inch.
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b. Cold Water:  1/2 Inch.
c. Waste:  1-1/2 Inch.
d. Vent:  1-1/4 Inch.

3. Sink:
a. Hot Water:  1/2 Inch.
b. Cold Water:  1/2 Inch.
c. Waste:  1-1/2 Inch.
d. Vent:  1-1/4 Inch.

4. Service Sink:
a. Hot Water:  1/2 Inch.
b. Cold Water:  1/2 Inch.
c. Waste:  3 Inch.
d. Vent:  1-1/2 Inch.

5. Drinking Fountain:
a. Cold Water:  1/2 Inch.
b. Waste:  1-1/4 Inch.
c. Vent:  1-1/4 Inch.

END OF SECTION
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SECTION 23 0510
BASIC MECHANICAL REQUIREMENTS

PART 1 GENERAL

1.01 WORK INCLUDED

A. Provide all labor, tools, materials, accessories, parts, transportation, taxes, and related items,
essential for installation of the work and necessary to make work complete and operational.
 Provide new equipment and material unless otherwise called for.  References to codes,
specifications, and standards called for in the specification sections and on the drawings mean
the latest edition, amendment, and revision of such referenced standard in effect on the date of
these contract documents.

1.02 LICENSING

A. The Contractor shall hold a license to perform the work as issued by the local jurisdiction.

B. The Contractor shall be responsible for reviewing the local jurisdiction requirements prior to
bidding.

1.03 PERMITS

A. Apply for and obtain all required permits and inspections, pay all fees and charges including all
service charges.

1.04 CODE COMPLIANCE

A. Provide work in compliance with the following:
1. The Building Code of New York State including The Fire Code; Property Maintenance

Code; Plumbing Code, Mechanical Code and Fuel Gas Code; and The Energy Code of
New York.

2. New York State Department of Labor Rules and Regulations.
3. Occupational Safety and Health Administration (OSHA).
4. National Fuel Gas Code, NFPA 54.
5. National Electrical Code, NFPA 70.
6. Local Codes and Ordinances.
7. Life Safety Codes, NFPA 101 (2003).
8. New York Board of Fire Underwriters.
9. New York State Education Department “Manual of Planning Standards”.
10. Part 4 of Title 12 Rules and Regulations of the State of New York Industrial Code Rule No.

4 (12NYCRR4).

1.05 GLOSSARY

A. AGA American Gas Association

B. AIA American Institute of Architects

C. AFBMA Anti-Friction Bearing Manufacturer’s Association

D. AMCA Air Moving and Conditioning Association, Inc.

E. ANSI American National Standards Institute

F. ARI Air Conditioning and Refrigeration Institute

G. ASHRAE American Society of Heating, Refrigeration, and Air Conditioning Engineers, Inc.

H. ASME American Society of Mechanical Engineers

I. ASPEAmerican Society of Plumbing Engineers

J. ASTM American Society for Testing Materials

K. IBR Institute of Boiler & Radiation Manufacturers

L. IEEE Institute of Electrical and Electronics Engineers

M. NYBFU New York Board of Fire Underwriters
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N. NEC National Electrical Code

O. NEMA National Electrical Manufacturer’s Association

P. NESC National Electrical Safety Code

Q. NFPANational Fire Protection Association

R. NYS/DEC New York State Department of Environmental Conservation

S. SMACNA Sheet Metal and Air Conditioning Contractors National Association

T. UFPO Underground Facilities Protective Organization

U. UL Underwriter’s Laboratories, Inc.

V. OSHA Occupational Safety and Health Administration

W. NYS/UFPBC New York State Uniform Fire Prevention and Building Code

1.06 DEFINITIONS

A. Acceptance: Owner acceptance of the project from Contractor upon certification by Owner’s
Representative.

B. Approval/approved written permission to use a material or system.

C. As Called for Materials:  Equipment including the execution specified/shown in the contract
documents.

D. Code requirements:   Minimum requirements.

E. Concealed Work:  Installed in pipe and duct shafts, chases or recesses, inside walls, above
ceilings, in slabs or below grade.

F. Design Equipment:  Refer to the article, Equipment Arrangements, and the article,
Substitutions.

G. Design Make:  Refer to the articles, Equipment Arrangements, and the article, Substitutions.

H. Exposed Work not identified as concealed.

I. Equal or Equivalent:  Equally acceptable as determined by Owner’s Representative.

J. Furnish:  Supply and deliver to installed location.

K. Furnished by Others:  Receive delivery at job site or where called for and install.

L. Inspection:  Visual observations by Owner’s Site Representative.

M. Install:  Mount and connect equipment and associated materials ready for use.

N. Labeled Refers to classification by a standards agency.

O. Make:  Refers to the article, Equipment Arrangements, and the article, Substitutions.

P. Or Approved Equal:  Approved equal or equivalent as determined by Owner’s Representative.

Q. Owner’s Representative:  The Prime Professional.

R. Prime Professional:  Architect or Engineer having a contract directly with the Owner for
professional services.

S. Provide:  Furnish, install, and connect ready for use.

T. Relocate:  Disassemble, disconnect, and transport equipment to new locations, then clean,
test, and install ready for use.

U. Replace:  Remove and provide new item.

V. Review:  A general contractual conformance check of specified products.

W. Roughing:  Pipe, duct, conduit, equipment layout and installation.

X. Satisfactory:  As specified in contract documents.

Y. Site Representative:  Owner’s inspector or “Clerk of Works” at the work site.
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1.07 SHOP DRAWINGS/PRODUCT DATA/SAMPLES

A. Submit Shop Drawings on all items of equipment and materials to be furnished and installed.
 Submission of Shop Drawings and samples shall be accompanied by a transmittal letter,
stating name of project and contractor, number of drawings, titles, and other pertinent data
called for in individual sections.  Shop Drawings shall be dated and contain: Name of project;
name of prime professional; name of prime contractor; description or names of equipment,
materials and items; and complete identification of locations at which materials or equipment
are to be installed.  Individual piecemeal or incomplete submittals will not be accepted.  Similar
items, (all types specified) shall be submitted at one time.  Number each submittal by trade.
 Indicate deviations from contract requirements on Letter of Transmittal.  Shop Drawings will be
given a general review only.  Corrections or comments made on the Shop Drawings during the
review do not relieve Contractor from compliance with requirements of the Drawings and
specifications.  The Contractor is responsible for: confirming and correcting all quantities;
checking electrical characteristics and dimensions; selecting fabrication processes and
techniques of construction; coordinating his work with that of all other trades; and performing
his work in a safe and satisfactory manner.

B. See Specification Section 01 3000 - Administrative Requirements for submittal procedures.

1.08 PROTECTION OF PERSONS AND PROPERTY

A. Contractor shall assume responsibility for construction safety at all times and provide as part of
Contract all trench or building shoring, scaffolding, shielding, dust/fume protection,
mechanical/electrical protection, special grounding, safety railings, barriers, and other safety
features required to provide safe conditions for all workmen and site visitors.

1.09 EQUIPMENT ARRANGEMENTS

A. The Contract Documents are prepared on basis of one (1) manufacturer as “design equipment,”
even though other manufacturer’s names are listed as acceptable makes.  If Contractor elects
to use one (1) of the listed makes other than “design equipment,” submit detailed Drawings,
indicating proposed installation of equipment.  Show maintenance arrangement.  Make required
changes in the Work of other trades, at no increase in any Contract. Provide larger motors,
feeders, breakers, and equipment, additional control devices, valves, fittings and other
miscellaneous equipment required for proper operation, and assume responsibility for proper
location of roughing and connections by other trades.  Remove and replace door frames,
access doors, walls, ceilings, or floors required to install other than design make equipment.  If
revised arrangement submittal is rejected, revise and resubmit specified “design equipment”
item which conforms to Contract Documents.

1.10 CONTINUITY OF SERVICES

A. The building will be in use during construction operations.  Maintain existing systems in
operation within all rooms of building at all times.  Refer to “General Conditions of the Contract
for Construction” for temporary facilities for additional contract requirements.  Schedules for
various phases of Contract Work shall be coordinated with all other trades and with Owner’s
Representative.  Provide, as part of contract, temporary mechanical connections and
relocations as required to accomplish the above.  Obtain approval in writing as to date, time,
and location for shutdown of existing mechanical facilities or associated services.

1.11 ROUGHING

A. Due to small scale of Drawings, it is not possible to indicate all offsets, fittings, changes in
elevation, interferences, etc.  Make necessary changes in Contract Work, equipment locations,
etc., as part of a Contract to accommodate Work to obstacles and interferences encountered.
 Before installing, verify exact location and elevations at work site.  DO NOT SCALE plans.  If
field conditions, details, changes in equipment or Shop Drawing information require an
important rearrangement, report same to Owner’s Representative for review.  Obtain written
approval for all major changes before installing.
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B. Install work so that items both existing and new are operable and serviceable.  Eliminate
interference with removal of coils, motors, filters, belt guards and/or operation of doors.  Provide
easy, safe, and code mandated clearances at controllers, motor starters, valve access, and
other equipment requiring maintenance and operation.  Where Contractor could not reasonably
be expected to find such trade interferences due to concealment in walls, ceiling or floors, such
relocations will be done by Change Order, if not, included in Contract Work. Contractor shall
relocate existing work in way of new construction.  VISIT SITE BEFORE BIDDING TO
DETERMINE SCOPE OF WORK SINCE FEW OF SUCH ITEMS CAN BE SHOWN.   Provide
new materials, including new piping and insulation for relocated work.

C. Coordinate Work with other trades and determine exact route or location of each duct, pipe,
conduit, etc., before fabrication and installation.  Coordinate with Architectural Drawings.
 Obtain from Owner’s Representative exact location of all equipment in finished areas (i.e.,
thermostat, fixture, and switch mounting heights, and equipment mounting heights).
 Coordinate all Work with the architectural reflected ceiling plans and/or existing Architecture.
 Mechanical Drawings show design arrangement only for diffusers, grilles, registers, air
terminals, and other items.  Do not rough-in Contract Work without reflected ceiling location
plans.

D. Before roughing for equipment furnished by Owner or in other Contracts, obtain from Owner
and other Contractors, approved Roughing Drawings giving exact location for each piece of
equipment.  Do not “rough in” services without Final Layout Drawings approved for
construction.  Cooperate with other trades to insure proper location and size of connections to
insure proper functioning of all systems and equipment.  For equipment and connections
provided in this Contract, prepare Roughing Drawing as follows:
1. Existing equipment:  Measure the existing equipment and prepare for installation in new

location.
2. New equipment:  Obtain equipment roughing drawings and dimensions, then prepare

roughing-in-drawings.  If such information is not available in time, obtain an
acknowledgement in writing, then make space arrangements as required with Owner’s
Representative.

1.12 REMOVAL WORK

A. Where existing equipment removals are called for, submit complete list to Owner’s
Representative. All items that Owner wishes to retain that do not contain asbestos or PCB
Material shall be delivered to location directed by Owner.  Items that Owner does not wish to
retain shall be removed from site and legally disposed of.  Removal and disposal of material
containing asbestos and/or PCB’s shall be in accordance with Federal, State, and Local law
requirements.  Where equipment is called for to be relocated, Contractor shall carefully remove,
clean and recondition, then re-install.  Removal all abandoned piping, equipment, ductwork,
tubing, supports, fixtures, etc.  Visit each room, crawl space, and roof to determine the total
Scope of Work.  The disturbance or dislocation of asbestos-containing materials causes
asbestos fibers to be released into the building’s atmosphere, thereby creating a health hazard
to workmen and building occupants.  Consistent with Industrial Code Rule 56 and the content
of recognized asbestos-control work, the Contractor shall apprise all of his workers, supervisory
personnel, subcontractors, Owner and Consultants who will be at the job site of the
seriousness of the hazard and of proper safeguards and work procedures which must be
followed, as described in New York State Department of Labor Industrial Code Rule 56.

1.13 EQUIPMENT AND MATERIAL INSTALLATION

A. Provide materials that meet the following minimum requirements:
1. Materials shall have a flame spread rating of 25 or less and smoke developed rating of 50

or less, in accordance with NFPA 255.
2. All equipment and material for which there is a listing service shall bear a UL label.
3. Mechanical and electrical equipment and systems with electrical components shall be UL

Listed and meet UL Standards and requirements of the NEC.
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1.14 CUTTING AND PATCHING

A. Mechanical trade shall include their required cutting and patching work unless shown as part of
the General Construction Work on the Architectural Drawings.  Refer to “General Conditions of
the Contract for Construction,” for additional requirements.  Cut and drill from both sides of
walls and/or floors to eliminate splaying.  Patch any cut or abandoned holes left by removals of
equipment, fixtures, etc.  Patch adjacent existing Work disturbed by installation of new Work
including insulation, walls and wall covering, ceiling and floor covering, other finished surfaces.
 Patch openings and damaged areas equal to existing surface finish.  Cut openings in
prefabricated construction units in accordance with manufacturer’s instructions.

1.15 PAINTING

A. Include painting for patchwork with color to match adjacent surfaces.  Where color cannot be
adequately matched, paint entire surface.  Provide one (1) coat of primer and two (2) finish
coats.  Refer to General Construction Specifications for additional information.

1.16 CONCEALMENT

A. Conceal all Contract Work above ceilings and in walls, below slabs, and elsewhere throughout
building.  If concealment is impossible or impractical, notify Owner’s Representative before
starting that part of the Work and install only after his review.  In areas with no ceilings, install
only after Owner’s Representative reviews and comments on arrangement and appearance.

1.17 CHASES

A. New Construction:
1. Certain chases, recessed, openings, shafts, and wall pockets will be provided as part of

“General Building Construction Plans and Specifications.”  Mechanical Trade Work shall
provide all other openings required for their Contract Work.

2. Check Architectural and Structural Design and Shop Drawings to verify correct size and
location for all openings, recesses and chases in general building construction Work.

3. Assume responsibility for correct and final location and size of such openings.
4. Rectify improperly sized, improperly located or omitted chases or openings due to faulty or

late information or failure to check final location.
5. Provide 18 gauge galvanized sleeves and inserts.  Extend all sleeves 2 inches above

finished floor.  Set sleeves and inserts in place ahead of new construction, securely
fastened during concrete pouring.  Correct, by drilling, omitted or improperly located
sleeves.  Assume responsibility for all Work and equipment damaged during course of
drilling.  Firestop all unused sleeves.

6. Provide angle iron frame where openings are required for Contract Work, unless provided
by General Contractor.

B. In Existing Buildings:
1. Drill holes for floor and/or roof slab openings.
2. Multiple Pipes Smaller than 1 Inch:  Properly spaced and supported may pass through

one (1) 6 inch or smaller diameter opening.
3. Seal voids in fire rated assemblies with a fire-stopping seal system to maintain the fire

resistance of the assembly.  Provide 18 gauge galvanized sleeves at fire rated
assemblies.  Extend sleeves 2 inches above floors.

4. In wall openings, drill or cut holes to suit.  Provide 18 gauge galvanized sleeves at shafts
and fire rated assemblies.  Provide fire-stopping seal between sleeves and wall in drywall
construction.  Provide fire-stopping similar to that for floor openings.

1.18 FLASHING, SEALING, FIRE-STOPPING

A. See Specification Section 07 8400 - Firestopping.
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1.19 SUPPORTS

A. Provide required supports, beams, angles, hangers, rods, bases, braces, and other items to
properly support Contract Work.  Supports shall meet the approval of the Owner’s
Representative.  Modify studs, add studs, add framing, or otherwise reinforce studs in metal
stud walls and partitions as required to suit Contract Work.  If necessary in stud walls, provide
special supports from floor to structure above.  For Precast Panels/Planks and Metal Decks,
support Mechanical/Electrical Work as determined by manufacturer and Owner’s
Representative.  Provide heavy gauge steel mounting plates for mounting Contract Work.
 Mounting plates shall span two (2) or more studs.  Size, gauge, and strength of mounting
plates shall be sufficient for equipment size, weight, and desired rigidity.

1.20 ACCESS PANELS

A. Access panels shall be furnished by the Mechanical Trade and installed by General Contractor.
 Location and size shall be the responsibility of Mechanical Trade.  Bear cost of construction
changes necessary due to improper information or failure to provide proper information in
ample time.  Access panels over 324 square inches shall have two (2) cam locks.  Contractor
shall provide proper frame and door type for various wall or ceiling finishes.  Access panels
shall be equal to “Milcor” as manufactured by Inland Steel Products Co., Milwaukee, Wisconsin.
 Provide General Contractor with a set of architectural black and white prints with size and
approximate locations of access panels shown.

1.21 HVAC EQUIPMENT CONNECTIONS

A. Mechanical Contractor is responsible for draining and venting any systems which are affected
by work shown on the Contract Documents unless specifically noted otherwise.

B. Provide for Owner furnished and Contractor furnished equipment all valves, piping, piping
accessories, traps, pressure reducing valves, gauges, relief valves, vents, drains, insulation,
sheet metal work, controls, dampers, as required.

C. Refer to manufacturer drawings and specifications for requirements of kitchen equipment,
laboratory equipment and special equipment.  Verify connection requirements before bidding.

1.22 DELIVERY

A. Accept materials delivered on site in manufacturer's packaging, labeled with manufacturer's
identification and product information.

1.23 STORAGE AND PROTECTION OF MATERIALS

A. Store materials on dry base, at least 6 inches above ground or floor.  Store so as not to
interfere with other Work or obstruct access to buildings or facilities.  Provide
waterproof/windproof covering.  Remove and provide special storage for items subject to
moisture damage.  Protect against theft or damage from any cause.  Replace items stolen or
damaged, at no cost to Owner.

B. Maintain ambient conditions for each product as required by each manufacturer from time of
delivery.  Maintain appropriate ambient conditions for installation as recommended by each
manufacturer for a minimum of 24 hours prior and 24 hours after installation.

C. Refer to “General Conditions of the Contract for Construction.”

1.24 FREEZING AND WATER DAMAGE

A. Take all necessary precautions with equipment, systems and building to prevent damage due
to freezing and/or water damage.  Repair or replace, at no charge in contract, any such
damage to equipment, systems, and building.  Perform first seasons winterizing in presence of
Owner’s operating staff.
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1.25 LUBRICATION CHART

A. Provide lubrication chart, 8-1/2 inch x 11 inch minimum size, typed in capital letters, mounted
under clear laminated plastic; secure to wall in area of equipment.  List all motors and
equipment in contract.  Obtain and list necessary information by name/location of equipment,
manufacturer recommended types of lubrication and schedule.  Lubricate motors as soon as
installed and perform lubrication maintenance until final acceptance.  Plumbing trade shall add
contract items to the chart provided by the heating trade or provide separate charts.

1.26 OWNER INSTRUCTIONS

A. Before final acceptance of the Work, furnish necessary skilled labor to operate all systems by
seasons.  Instruct designated person on proper operation and care of systems/equipment.
 Repeat instructions, if necessary.  Obtain written acknowledgement from person instructed
prior to final payment.  Contractor is fully responsible for system until final acceptance, even
though operated by Owner’s personnel, unless otherwise agreed in writing.  List under clear
plastic, operating, maintenance, and starting precautions procedures to be followed by Owner
for operating systems and equipment.

1.27 MAINTENANCE MANUALS

A. Prepare Instructions and Maintenance Portfolios.  Include one (1) copy of each of approved
Shop Drawing, wiring diagram, piping diagram spare parts lists, as-built drawings and
manufacturer’s instructions.  Include typewritten instructions, describing equipment,
starting/operating procedures, emergency operating instructions, summer-winter changeover,
freeze protection, precautions and recommended maintenance procedures.  Include name,
address, and telephone number of supplier manufacturer representative and service agency for
all major equipment items in a 3-ring binder with name of project on the cover.  Deliver to
Owner’s Representative before request for final acceptance.

1.28 RECORD DRAWINGS

A. The Contractor shall obtain at his expense one (1) set of construction Contract Drawings
including non-reproducible black and white prints and one (1) set of reproducible mylars for the
purpose of recording record conditions.

B. The Contractor shall perform all survey work required for the location and construction of the
work and to record information necessary for completion of the Record Drawings.  Record
Drawings shall show the actual location of the constructed facilities in the same manner as was
shown on the Bid Drawings.  All elevations and dimensions shown on the Drawings shall be
verified or corrected so as to provide a complete and accurate record of the facilities as
constructed.

C. It shall be the responsibility of the Contractor to mark each sheet of the non-reproducible
drawings in pencil and to record thereon in a legible manner, any and all approved field
changes and conditions as they occur.  A complete file of approved field sketches, diagrams,
and other changes shall also be maintained.  At completion of the work, each sheet of record
prints, plus all approved field sketches and diagrams shall be used in preparation of the mylar
reproducible record drawings.

D. Completed reproducible mylar Drawings shall be certified as reflecting record conditions and
submitted to the Engineer for approval.

1.29 ADDITIONAL ENGINEERING SERVICES

A. In the event that the Consultant is required to provide additional engineering services as a
result of substitution of equivalent materials or equipment by the Contractor or changes by the
Contractor in dimension, weight, power requirements, etc., of the equipment and accessories
furnished, or if the Consultant is required to examine and evaluate any changes proposed by
the Contractor for the convenience of the Contractor, then the Consultant’s expenses in
connection with such additional services shall be paid by the Contractor and may be deducted
from any monies owed to the Contractor.
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1.30 FINAL INSPECTION

A. Upon completion of all punch list items, the Contractor shall provide a copy of the punch list
back to the Architect/Engineer with each items noted as completed or the current status of the
item.  Upon receipt, the Architect/Engineer will schedule a final inspection.

1.31 ALL TRADES TEMPORARY HEAT

A. Refer to the General Conditions of the Contract for Construction and Supplementary
 Conditions of the Contract for Construction.

1.32 HVAC MAINTENANCE OF SYSTEMS DURING TEMPORARY USE PERIODS

A. Provide each air handling system with a set of prefilters in addition to the permanent filters.
 Furnish four (4) sets of prefilters for each system for use when system is operated for
temporary heating or cooling.  During such use, change prefilters as often as directed by
Owner’s Representative.  Provide necessary temporary throw away filters in all return openings
to keep dust out of ductwork.  Change as often as necessary.  Remove all such temporary
filters upon completion.  Use supply units only.  Do not operate return fans.

B. Blank-off outside air intake opening during temporary heating period.  Install first set of
permanent filters and prefilters.

C. Adjust dampers on supply system.

D. Do not install any grilles or diffusers at room terminal ends of ducts until permission is given.

E. Assume responsibility for systems and equipment at all times, even though used for temporary
heat or ventilating.  Repair or replace all dented, scratched or damaged parts of systems prior
to final acceptance.

F. Remove concrete, rust, paint spots, other blemishes, then clean.

G. Just prior to final acceptance, remove used final filter.  Deliver all unused sets of prefilters to the
Owner and obtain written receipt.  Properly lubricate system bearings before and during
temporary use.  Maintain thermostats, freeze stats, overload devices, and all other safety
controls in operating condition.

1.33 CLEANING

A. It is the Contractor’s responsibility to keep clean all equipment and fixtures provided under this
Contract for the duration of the project.  Each trade shall keep the premises free from an
accumulation of waste material or rubbish caused by his operations.  The facilities require an
environment of extreme cleanliness, and it is the Contractor’s responsibility to adhere to the
strict regulations regarding procedures on the existing premises after all tests are made and
installations completed satisfactorily:

B. Thoroughly clean entire installation, both exposed surfaces and interiors.

C. Remove all debris caused by work.

D. Remove tools, surplus, materials, when work is finally accepted.

1.34 SYSTEM START-UP AND TESTING

A. All new heating and ventilating shall be started up and operated at normal operating
temperature for a period of 24 hours to “bake-off” the equipment.  The associated ventilation
system shall run on 100 percent outside air during the bake-off for an additional 8 hours to
purge the building.  This Work shall be completed prior to building occupancy or if the Work is
not completed in time for summer “bake-off” on a Saturday with the Contractor responsible for
being on-site during the entire purge and bake-off operation.

B. Work of any Contract which includes system “bake-off”, system start-up, system cut-over or
staff training shall not be done 1 week prior to and 1 week after the opening of the
building/addition except upon written approval by the Owner.
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C. Start-up of testing of HVAC systems shall occur while the building is not occupied by Owner
and only after notice to the Project Inspector is made at least 24 hours in advance.  The
Mechanical Contractor shall be responsible for providing temporary filter media over all supply
air registers and diffusers during the HVAC system start-up procedure.  The Mechanical
Contractor shall provide airtight plastic covers over all supply and return air openings prior to
the start of construction by any Contractor.  The plastic shall be maintained airtight throughout
the project construction and removed only with the approval of the Project Inspector.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION - NOT USED

END OF SECTION
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SECTION 23 0553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Adhesive-backed duct markers.

D. Stencils.

E. Pipe markers.

F. Ceiling tacks.

1.02 RELATED REQUIREMENTS

A. Section 09 9123 - Interior Painting:  Identification painting.

1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2020.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

C. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

A. Roof Top Units:  Nameplates.

B. Control Panels:  Nameplates.

C. Dampers:  Ceiling tacks, where located above lay-in ceiling.

D. Ductwork:  Nameplates.

E. Heat Transfer Equipment:  Nameplates.

F. Piping:  Tags.

G. Valves: Tags and ceiling tacks where located above lay-in ceiling.

2.02 NAMEPLATES

A. Manufacturers:
1. Advanced Graphic Engraving, LLC :  www.advancedgraphicengraving.com/#sle.
2. Kolbi Pipe Marker Co :  www.kolbipipemarkers.com/#sle.
3. Seton Identification Products, a Tricor Direct Company :  www.seton.com/#sle.

B. Letter Color:  White.

C. Letter Height:  1/4 inch.

D. Background Color:  Black.

E. Plastic:  Comply with ASTM D709.

2.03 TAGS

A. Manufacturers:
1. Advanced Graphic Engraving :  www.advancedgraphicengraving.com/#sle.
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2. Kolbi Pipe Marker Co :  www.kolbipipemarkers.com/#sle.
3. Seton Identification Products, a Tricor Company :  www.seton.com/#sle.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 STENCILS

A. Stencils:  With clean cut symbols and letters of following size:
1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch

high letters.
2. Ductwork and Equipment:  2-1/2 inch high letters.

B. Stencil Paint:  As specified in Section 09 9123, semi-gloss enamel, colors complying with
ASME A13.1.

2.05 PIPE MARKERS

A. Manufacturers:
1. Kolbi Pipe Marker Co :  www.kolbipipemarkers.com/#sle.
2. Seton Identification Products, a Tricor Company :  www.seton.com/#sle.

B. Color:  Comply with ASME A13.1.

C. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

D. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

E. Color code as follows:
1. Heating and Cooling:  Green with white letters.

2.06 CEILING TACKS

A. Description:  Steel with 3/4 inch diameter color coded head.

B. Color code as follows:
1. HVAC Equipment:  Yellow.
2. Fire Dampers and Smoke Dampers:  Red.
3. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Prepare surfaces in accordance with Section 09 9123 for stencil painting.

3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.

C. Apply stencil painting in accordance with Section 09 9123.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

F. Use tags on piping 3/4 inch diameter and larger.
1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
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3. Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.

G. Install ductwork with plastic nameplates.  Identify with roof top unit identification number and
area served.  Locate identification at roof top unit, at each side of penetration of structure or
enclosure, and at each obstruction.

H. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner
of panel closest to equipment.

END OF SECTION
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SECTION 23 0593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of  refrigerating  systems.

C. Measurement of final operating condition of HVAC systems.

D. Commissioning activities.

1.02 RELATED REQUIREMENTS

A. Section 01 9113 - General Commissioning Requirements:  Commissioning requirements that
apply to all types of work.

B. Section 23 0800 - Commissioning of HVAC.

1.03 REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008, with Errata (2019).

C. NEBB (TAB) - Procedural Standard for Testing Adjusting and Balancing of Environmental
Systems; 2019.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor
for approval within 30 days after award of Contract.

C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.
1. Include at least the following in the plan:

a. List of all air flow, sound level, system capacity and efficiency measurements to be
performed and a description of specific test procedures, parameters, formulas to be
used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.
e. Procedures for formal deficiency reports, including scope, frequency and distribution.

D. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report

format use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in I-P (inch-pound) units only .
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of

Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.
3. SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org/#sle.

D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

3.03 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations.  Make
instruments available to Architect to facilitate spot checks during testing.

3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Minimum Outside Air:  Adjust to provide the minimum quantity shown on the contract plans.
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3.05 RECORDING AND ADJUSTING

A. Ensure recorded data represents actual measured or observed conditions.

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored.  Set and lock memory stops.

C. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

E. Check and adjust systems approximately six months after final acceptance and submit report.

3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive changes required.
 Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

K. Where modulating dampers are provided, take measurements and balance at extreme
conditions. 

3.07 COMMISSIONING

A. See Sections 01 9113 - General Commissioning Requirements and 23 0800 for additional
requirements.

B. Perform prerequisites prior to starting commissioning activities.

C. Fill out Prefunctional Checklists for:
1. Air side systems.

D. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the
final TAB report.

E. Re-check  minimum outdoor air intake flows and maximum and intermediate total airflow rates
for 20 percent of the air handlers plus  a random sample equivalent to 10  percent of the final
TAB report data as directed by Commissioning Authority.
1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning

Authority.  
2. Use the same test instruments as used in the original TAB work.
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3. Failure of more than 10 percent of the re-checked items of a given system shall result in
the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.

4. For purposes of re-check, failure is defined as follows:  
a. Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument

reading.
b. Minimum Outside Air Flow:  Provide and balance the minimum air flow to the values

indicated on the contract drawings.
c. Temperatures:  Deviation of more than one degree F.
d. Air Pressures:  Deviation of more than 10 percent of full scale of test instrument

reading.
e. Sound Pressures:  Deviation of more than 3 decibels, with consideration for

variations in background noise.
5. For purposes of re-check, a whole system is defined as one in which inaccuracies will

have little or no impact on connected systems; for example, the air distribution system
served by one air handler or the hydronic chilled water supply system served by a chiller
or the condenser water system.

F. In the presence of the Commissioning Authority, verify that:
1. Final settings of all valves, splitters, dampers and other adjustment devices have been

permanently marked.
2. The air system is being controlled to the lowest possible static pressure while still meeting

design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 90 percent or more open.

3. The water system is being controlled to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from the pump to the coil
having all balancing valves wide open and that during full cooling the cooling coil valve of
that leg is 90 percent or more open.

3.08 SCOPE

A. Test, adjust, and balance the following:
1. Packaged Roof Top Heating/Cooling Units.
2. Unit Air Conditioners.
3. Air Coils.
4. Terminal Heat Transfer Units.
5. Fans.
6. Air Filters.
7. Air Inlets and Outlets.

3.09 MINIMUM DATA TO BE REPORTED

A. Electric Motors:
1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. Cooling Coils:
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1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Entering air DB temperature, design and actual.
7. Entering air WB temperature, design and actual.
8. Leaving air DB temperature, design and actual.
9. Leaving air WB temperature, design and actual.
10. Saturated suction temperature, design and actual.
11. Air pressure drop, design and actual.

C. Heating Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Entering air temperature, design and actual.
7. Leaving air temperature, design and actual.
8. Air pressure drop, design and actual.

D. Electric Duct Heaters:
1. Manufacturer.
2. Identification/number.
3. Location.
4. Model number.
5. Design kW.
6. Number of stages.
7. Phase, voltage, amperage.
8. Test voltage (each phase).
9. Test amperage (each phase).
10. Air flow, specified and actual.
11. Temperature rise, specified and actual.

E. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Arrangement/Class/Discharge.
6. Air flow, specified and actual.
7. Return air flow, specified and actual.
8. Outside air flow, specified and actual.
9. Total static pressure (total external), specified and actual.
10. Inlet pressure.
11. Discharge pressure.
12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

F. Return Air/Outside Air:
1. Identification/location.
2. Design air flow.
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3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.
10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
13. Actual outside/return air ratio.

G. Exhaust Fans:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Total static pressure (total external), specified and actual.
7. Inlet pressure.
8. Discharge pressure.
9. Sheave Make/Size/Bore.
10. Number of Belts/Make/Size.
11. Fan RPM.

H. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Area.
4. Design velocity.
5. Design air flow.
6. Test velocity.
7. Test air flow.
8. Duct static pressure.
9. Air temperature.
10. Air correction factor.

I. Duct Leak Tests:
1. Description of ductwork under test.
2. Duct design operating pressure.
3. Duct design test static pressure.
4. Duct capacity, air flow.
5. Maximum allowable leakage duct capacity times leak factor.
6. Test apparatus:

a. Blower.
b. Orifice, tube size.
c. Orifice size.
d. Calibrated.

7. Test static pressure.
8. Test orifice differential pressure.
9. Leakage.

J. Terminal Unit Data:
1. Manufacturer.
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2. Type, constant, variable, single, dual duct.
3. Identification/number.
4. Location.
5. Model number.
6. Size.
7. Minimum static pressure.
8. Minimum design air flow.
9. Maximum design air flow.
10. Maximum actual air flow.
11. Inlet static pressure.

END OF SECTION
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SECTION 23 0713
DUCT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Duct insulation.

B. Insulation jackets.

1.02 RELATED REQUIREMENTS

A. Section 23 0553 - Identification for HVAC Piping and Equipment.

B. Section 23 3100 - HVAC Ducts and Casings:  Glass fiber ducts.

1.03 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

C. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013 (Reapproved 2019).

D. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014 (Reapproved 2019).

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

G. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's
identification, including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, FLEXIBLE

A. Manufacturer:
1. CertainTeed Corporation :  www.certainteed.com/#sle.
2. Johns Manville :  www.jm.com/#sle.
3. Knauf Insulation :  www.knaufinsulation.com/#sle.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K value:  0.36 at 75 degrees F, when tested in accordance with ASTM C518.
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2. Maximum Service Temperature:  250 degrees F .
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
3. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.

2.03 GLASS FIBER, RIGID

A. Manufacturer:
1. CertainTeed Corporation :  www.certainteed.com/#sle.
2. Johns Manville :  www.jm.com/#sle.
3. Knauf Insulation :  www.knaufinsulation.com/#sle.

B. Insulation:  ASTM C612; rigid, noncombustible blanket.
1. K Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Maximum Density:  8.0 lb/cu ft.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
3. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure

sensitive rubber based adhesive.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Insulated Ducts Conveying Air Below Ambient Temperature:
1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections,

and expansion joints.

C. Insulated Ducts Conveying Air Above Ambient Temperature:
1. Provide with or without standard vapor barrier jacket.
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of

insulation.

D. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces  (below 10 feet above
finished floor) :  Finish with canvas jacket sized for finish painting .

3.03 SCHEDULES

A. Exhaust Ducts within 10 Feet of Exterior Openings:
1. Flexible Blanket: Ducts up to 18" wide.
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a. Minimum Thickness: 2 inch.
b. Minimum R value: R-6.
c. Jacket Type: Vapor Barrier.

2. Rigid Board: Ducts over 18" wide.
a. Minimum Thickness: 1-1/2 inches.
b. Minimum R value: R-6.
c. Jacket Type: Vapor Barrier.

B. 100% Outside Air Ducts:
1. Concealed inside building envelope in unconditioned spaces:

a. Flexible Blanket: Ducts up to 18" wide.
1) Minimum Thickness: 2 inches.
2) Minimum R value: R-6.
3) Jacket Type: Vapor Barrier.

b. Rigid Board: Ducts over 18" wide.
1) Minimum Thickness: 1-1/2 inches.
2) Minimum R value: R-6.
3) Jacket Type: Vapor Barrier.

2. Exposed inside building envelope:
a. Rigid Board

1) Minimum Thickness: 1-1/2 inches.
2) Minimum R value: R-6.
3) Jacket Type: Vapor Barrier.

C. Air Conditioning Supply and Return; Heating Supply and Return:
1. Concealed inside building envelope in unconditioned spaces:

a. Flexible Blanket: Ducts up to 18" wide.
1) Minimum Thickness: 2 inches.
2) Minimum R value: R-6.
3) Jacket Type: Vapor Barrier.

b. Rigid Board: Ducts over 18" wide.
1) Minimum Thickness: 1-1/2 inches.
2) Minimum R value: R-6.
3) Jacket Type: Vapor Barrier.

2. Exposed inside building envelope in unconditioned spaces and mechanical rooms:
a. Rigid Board

1) Minimum Thickness: 1-1/2 inches.
2) Minimum R value: R-6.
3) Jacket Type: Vapor Barrier.

3. Exposed inside building envelope in conditioned spaces served by that ductw:
a. Uninsulated unless otherwise indicated on Drawings.

4. Inside building envelope, exposed to outside air (i.e., ventilated attic):
a. Flexible Blanket: Ducts up to 18" wide.

1) Minimum Thickness: 4 inches.
2) Minimum R value: R-12.
3) Jacket Type: Vapor Barrier.

b. Rigid Board: Ducts over 18" wide.
1) Minimum Thickness: 3 inches.
2) Minimum R value: R-12.
3) Jacket Type: Vapor Barrier.

END OF SECTION
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SECTION 23 0719
HVAC PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

C. Engineered wall outlet seals and refrigerant piping insulation protection.

1.02 RELATED REQUIREMENTS

A. Section 23 2300 - Refrigerant Piping:  Placement of inserts.

1.03 REFERENCE STANDARDS

A. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

B. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.06 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER, RIGID

A. Manufacturers:
1. CertainTeed Corporation :  www.certainteed.com/#sle.
2. Johns Manville Corporation :  www.jm.com/#sle.
3. Knauf Insulation :  www.knaufinsulation.com/#sle.

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

D. Vapor Barrier Lap Adhesive:  Compatible with insulation.

E. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.

F. Outdoor Vapor Barrier Mastic:  Vinyl emulsion type acrylic or mastic, compatible with insulation,
black color.
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2.03 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturer:
1. Aeroflex USA, Inc; Aerocel Ultra-Low Perm (ULP):  www.aeroflexusa.com/#sle.
2. Armacell LLC; AP Armaflex:  www.armacell.us/#sle.
3. K-Flex USA LLC; K-Flex Titan:  www.kflexusa.com/#sle.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

2.04 JACKETS

A. PVC Plastic.
1. Manufacturers:

a. Johns Manville Corporation :  www.jm.com/#sle.
2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in

accordance with ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

3. Covering Adhesive Mastic:  Compatible with insulation.

B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.
1. Thickness:  0.016 inch sheet.
2. Finish:  Embossed .
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3  EXECUTION

3.01 EXAMINATION

A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation
materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Exposed Piping:  Locate insulation and cover seams in least visible locations.

C. Insulated Pipes Conveying Fluids Below Ambient Temperature:
1. Insulate entire system, including fittings, valves, unions, flanges, strainers, flexible

connections,  and expansion joints.

D. Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.
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F. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

G. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.

 Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.
 Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish
at supports, protrusions, and interruptions.  At fire separations, refer to Section 07 8400.

I. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet  above
finished floor):  Finish with PVC jacket and fitting covers .

J. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.  Provide two coats of UV resistant finish for flexible elastomeric cellular
insulation without jacketing.

3.03 SCHEDULE

A. Cooling Systems:
1. Condensate Drains from Cooling Coils:
2. Refrigerant Suction:
3. Refrigerant Hot Gas:

END OF SECTION
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SECTION 23 0923
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 GENERAL

1.01 DESCRIPTION OF WORK

A. This specification is intended for reference only. The Owner will furnish all Invensys Climate
Control (aka Schneider Electric: IA Series), control devices and wiring that is included in this
section by OGS/GSA contract. The Mechanical Contractor will be responsible for contracting
with the temperature controls provider for wiring, programming, commissioning, etc. The
Mechanical Contractor shall also be responsible for installing control components in the piping
and duct work systems, such as but not excluding the following: Automatic Control Dampers,
Automatic Control Valves, Temperature Sensing Thermal Wells and Pressure Control Sensing
Taps The Temperature Controls Contractor (TCC) shall be a factory trained and authorized
Invensys Climate Control, Dealer Office. (Stark "TBS Controls")
1. This project is a design make Invensys Climate Control System.  See section 2.1 of this

specification for Acceptable Manufacturers.
2. Furnish all labor, materials, equipment, and service necessary to provide a complete and

operating temperature control system. System shall use Direct Digital Controls, electronic
interfaces and actuation devices, as shown on the drawings and as described herein.
Control sequences are specified in this section.
a. All actuation of valves and dampers shall be electric unless specifically called out

elsewhere in the specifications or drawings.
3. The Building Automation System (BAS) shall have the following capabilities as described

in these specifications:
a. The Network Control Units (NCU)(s) and Computer(s) shall be connected directly to

the Owners Ethernet Network.
b. If existing, off site access for Owner’s personnel shall be extended to include new

work herein. Identical graphical displays shall be provided for offsite access to match
the displays at the on-site Operator Workstation. Connection to the site shall be via a
high speed Ethernet connection. The contractor shall coordinate with the Owners IT
professionals for high speed system access and shall comply with Owners
requirements to maintain the level of security required by the Owner.

c. The BMS network controller shall integrate into the existing Invensys Climate Control
server.

d. All system variables in the BMS system shall be Microsoft variables allowing them to
be display and manipulated in other Microsoft products.

e. Network controllers shall all be flash upgradeable and not require changing chips for
upgrades.

f. Short term logging of historical data shall be provided for every DDC input and output
in the system. Each point shall be logged for a minimum of 2 weeks.

B. QUALITY ASSURANCE
1. All labor, material, equipment and software necessary to meet the functional intent of the

system, as specified herein and as shown on the drawings, shall be provided by one of
the manufacturers listed in Part 2 - Products. Equipment and labor not specifically referred
to herein or on the plans, which are required to meet the functional intent, shall be
provided without additional cost to the Owner. This contractor also is responsible for all
costs of changes in the work required by substitute equipment.

2. The Building Management System (BMS) Contractor must have been in business for not
less than 10 years, and providing BMS systems must be the Contractors primary
business. BMS Contractor must be an authorized dealer office of the manufacturers
specified. BMS Contractor must have a trained staff of application engineers, project
managers, software engineers, commissioning staff, and service staff experienced in the
configuration, programming and service of the automation system.
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3. The BMS Contractor shall have a training facility with regularly scheduled training as
outlined in Section 1.4 so as to provide ongoing regularly scheduled application training.

4. Manufacturer: A firm regularly engaged in manufacture of microprocessor temperature
control equipment, of types and sizes which are similar to required equipment, and which
have been in satisfactory use for not less than 10 years, in similar service.

5. Electrical standards: Provide electrical products that comply with the following agency
approvals:
a. UL-916; Energy Management Systems for BAS components and ancillary equipment
b. UL-873; Temperature Indication and Regulating Equipment
c. FCC, Part 15, Subpart J, Class A Computing Devices

6. All products shall be labeled with the appropriate approval markings. System installation
shall comply with NFPA, NEMA, Local and National codes.

C. SCOPE OF WORK
1. Except as otherwise noted, the control system shall consist of all Ethernet Network

Controllers, Standalone Digital Control Units, workstations, software, sensors,
transducers, relays, valves, dampers, damper operators and other accessory equipment,
along with a complete system of electrical interlocking wiring as required to fill the intent of
the specification and provide for a complete and operable system. Except as otherwise
specified, provide operators for equipment such as dampers if the equipment
manufacturer does not provide these. Coordinate requirements with the various
Contractors.

2. The BAS contractor shall review and study all HVAC drawings and the entire specification
to familiarize himself with the equipment and system operation and to verify the quantities
and types of dampers, operators, alarms, etc. to be provided.

3. All interlocking, wiring and installation of control devices associated with the equipment
listed below shall be provided under this Contract. When the BAS system is fully installed
and operational, the BAS Contractor shall review and check out the system. At that time,
the BAS contractor shall demonstrate the operation of the system to the Owner and prove
that it complies with the intent of the drawings and specifications.
a. The Contractor shall furnish and install a complete building automation system

including all necessary hardware and all operating and applications software
necessary to perform the control sequences of operation as called for in this
specification.

4. Provide services and manpower necessary for commissioning of system in coordination
with the HVAC Contractor, Balancing Contractor and Owner’s representative.
Commissioning reports showing the testing of each DDC point on the system shall be
submitted to the Engineer for review and approval upon completion of the commissioning
process.  See Section 3.6 Commissioning and System Startup section for detail.

5. All work performed under this section of the specifications shall comply with all codes,
laws and governing bodies. If the drawings and/or specifications are in conflict with
governing codes, the Contractor shall submit a proposal with appropriate modifications to
the project for code compliance. If this specification and associated drawings exceed
governing code requirements, the specification shall govern. The Contractor shall obtain
and pay for all necessary construction permits and licenses.

6. All 120V power circuitry required for control devices shall be by the BAS contractor in
accordance with DIVISION 26 specifications.

D. TRAINING
1. The BAS Contractor shall provide both on-site and classroom training to the Owner’s

representative and maintenance personnel per the following description:
a. On-site training shall consist of a minimum of (4) hours of hands-on instruction

geared at the operation and maintenance of the systems. The curriculum shall
include:
1) System Overview
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2) System Software and Operation
(a) System access
(b) Software features overview
(c) Changing setpoints and other attributes
(d) Scheduling
(e) Editing programmed variables
(f) Displaying color graphics
(g) Running reports
(h) Workstation maintenance
(i) Application programming

3) Operational sequences including start-up, shutdown, adjusting and balancing.
4) Equipment maintenance.

2. Classroom training shall include a minimum of (1) training slot for two days of course
material covering workstation operation and controller programming. The cost for travel
and lodging shall be included in this contract if Training Center is more than 150 miles
from the Project Site.

3. The training facility shall have the capability to a provide hands on training experience for
all applications that can be run on the Invensys Climate Controls application.

E. SYSTEM DESCRIPTION
1. The Building Automation System (BAS) shall consist of existing PC-based workstation and

microcomputer controllers of modular design providing distributed processing capability,
and allowing future expansion of both input/output points and processing/control functions.

2. For this project the system shall consist of the following components:
a. Ethernet-based Network Controller(s): The BAS Contractor shall furnish (1 or more)

Ethernet-based network controllers as described in Part 2 of the specification.  If the
existing controller is sufficient to include the new work, a new controller is not
required.  These controllers shall connect directly to the Operator Workstation over
Ethernet, provide communication to the Standalone Digital Control Units and/or other
Input/Output Modules and serve as a gateway to equipment furnished by others (if
applicable).

b. Standalone Digital Control Units (SDCUs): Provide the necessary quantity and types
of SDCUs to meet the requirements of the project for mechanical equipment control
including air handlers, central plant control, and terminal unit control. Each SDCU
shall operate completely standalone, containing all of the I/O and programs to control
its associated equipment.

c. A high speed Ethernet connection to the school shall be furnished by the school
district.  BMS contractor shall coordinate with the Owners IT professionals and
comply with the Owner’s IT professionals requirements.

F. WORK BY OTHERS
1. The BAS Contractor shall cooperate with other contractors performing work on this project

necessary to achieve a complete and neat installation. To that end, each contractor shall
consult the drawings and specifications for all trades to determine the nature and extent of
others’ work.

2. The BAS Contractor shall furnish all control valves, sensor wells, flow meters and other
similar equipment specified in this section for installation by the Mechanical Contractor.

3. The BAS Contractor shall provide field supervision to the designated contractor for the
installation of the following:
a. Automatic Control Dampers
b. Automatic Control Valves.
c. Temperature Sensing Thermal Wells
d. Pressure Control Sensing Taps

G. WARRANTY AND ACCEPTANCE
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1. The microprocessor temperature control contractor shall warrant the control system
installed in this contract to be free from defects in material and workmanship, except for
damages from other causes, for a period of one year after final acceptance from the
owner. The microprocessor temperature control contractor shall be responsible for all
necessary revisions to the software required for a workable system performance through
the first year of operation. Any changes in the software shall be transmitted immediately to
the owner. The software responsibility is for a complete and workable system as
described in the control cycle description of the specification. The software shall become
the property of the owner.

2. Updates to the manufacturer’s software shall be provided at no charge during the warranty
period, unless otherwise purchased by the District under a service agreement.

3. All equipment required to maintain operation of the temperature control system for the
project shall be stocked in the microprocessor temperature control contractor's local
facility. It shall be immediately available in the event of component failure. A spare or
loaner piece of equipment shall be installed immediately when a failure occurs and the
equipment shall be returned to the factory for repair.

H. SUBMITTALS
1. Shop drawings shall include a riser diagram depicting locations of all controllers and

workstations, with associated network wiring. Also included shall be individual schematics
of each mechanical system showing all connected points with reference to their
associated controller. Typical schematics will be allowed where appropriate.
a. Each drawing containing an equipment schematic shall contain a table indicating

what equipment is covered by this drawing (i.e. equipment “tag #”) and which drawing
in the Construction Document set this piece of equipment is shown on.

2. Submittal data shall contain manufacturer's data on all hardware and software products
required by the specification. Valve, damper and airflow station schedules shall indicate
size, configuration, capacity and location of all equipment.

3. Software submittals shall contain narrative descriptions of sequences of operation,
program listings, point lists, and a complete description of the graphics, reports, alarms
and configuration to be furnished with the workstation software. Information shall be
bound or in a three ring binder with an index and tabs.

4. Submit five (5) copies of submittal data and shop drawings to the Engineer for review prior
to ordering or fabrication of the equipment. Prior to submitting, the Contractor shall check
all documents for accuracy.

5. The Engineer will make corrections, if required, and return to the Contractor. The
Contractor shall then resubmit with the corrected or additional data. This procedure shall
be repeated until all corrections are made to the satisfaction of the Engineer and the
submittals are fully approved.

6. Each point in the system shall be tested for both hardware and software functionality. In
addition, each mechanical and electrical system under control of the BAS shall be tested
against the appropriate sequence of operation specified herein. Successful completion of
the system test shall constitute the beginning of the warranty period. A written report shall
be submitted to the owner indicating that the installed system functions in accordance with
the plans and specifications.

7. The BAS contractor shall commission and set in operating condition all major equipment
and systems, such as the hot water and all air handling systems, in the presence of the
equipment manufacturer’s representatives, as applicable, and the Owner and Architect’s
representatives. See Section 3.6 for detail required in Commissioning the system.

8. The BAS Contractor shall provide all manpower and engineering services required to
assist the HVAC Contractor and Balancing Contractor in testing, adjusting, and balancing
all systems in the building. The BAS Contractor shall have a trained technician available
on request during the balancing of the systems. The BAS Contractor shall coordinate all
requirements to provide a complete air balance with the Balancing Contractor and shall
include all labor and materials in his contract.
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I. OPERATING AND MAINTENANCE MANUALS
1. The operation and maintenance manuals shall contain all information necessary for the

operation, maintenance, replacement, installation, and parts procurement for the entire
BAS. This documentation shall include specific part numbers and software versions and
dates. A complete list of recommended spare parts shall be included with the lead-time
and expected frequency of use of each part clearly identified.

2. Following project completion and testing, the BAS contractor shall submit as-built
drawings reflecting the exact installation of the system. The as-built documentation shall
also include a copy of all application software in written form.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Manufacturer - Provide the following microprocessor control system:
1. Schneider Electric IA Series.  All control devices shall be purchased by the Owner and

installed by the Temperature Controls Contractor (TCC). The TCC shall be a factory
trained and authorized Invensys Climate Control, factory dealer office.

B. SYSTEM ARCHITECTURE
1. The Building Management System (BMS) shall consist of Network Area Controllers

(NACs), a family of Local Controllers, Existing Operator Workstations (OWs), and a File
Server to support system configurations where more than three operator workstations are
required. The BMS shall provide control, alarm detection, scheduling, reporting and
information management for the entire facility, and Wide Area Network (WAN) if
applicable, from a single ODBC-compliant SQL database. The system shall be designed
with a top-level 10/100bT Ethernet network, using ISO 8802-3 data link/physical layer. A
sub-network using the RS-485 token passing protocol, with a minimum of 19.2kb speed,
shall connect the local, stand-alone controllers with Ethernet-level controller/routers.

2. Level 1 Network Description: Level 1, the main backbone of the system, shall be an ISO
8802-3, 10/100bT LAN/WAN, using Ethernet as the communications protocol. Network
Area Controllers, Operator Workstations, and Servers shall connect directly to this
network without the need for Gateway devices.

3. Level 2 Network Description: Level 2 of the system shall consist of one or more local
Controllers. Minimum speed shall be 19.2kbps. The Level 2 field bus consists of an
RS485, BACnet MSTP bus that supports 40-60 Local Controllers to operate HVAC
equipment, lighting, power metering and monitoring, fuel tank monitoring, UPS battery and
generator monitoring, smoke and fire detection, water leak detection, and video
surveillance and access control.

4. BMS LAN Segmentation: The BMS shall be capable of being segmented, through
software, into multiple local area networks (LANs) distributed over a wide area network
(WAN), sharing a single file server. This enables workstations to manage a single LAN (or
building), and/or the entire system with all devices being assured of being updated by and
sharing the most current database. In the case of a single workstation system, the
workstation shall contain the entire database – with no need for a separate file server.

5. Standard Network Support: All NACs, Workstations and Servers shall be capable of
residing directly on the owner’s Ethernet TCP/IP LAN/WAN with no required gateways.
Furthermore, the NACs, Workstations and Servers shall be capable of using standard,
commercially available, off-the-shelf Ethernet infrastructure components such as routers,
switches and hubs. With this design the owner may utilize the investment of an existing or
new enterprise network or structured cabling system. This also allows the option of the
maintenance of the LAN/WAN to be performed by the owner’s Information Technology (IT)
Department as all devices utilize standard TCP/IP components.
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6. System Expansion: The BMS shall be scalable and expandable at all levels using the
same software interface and the same Level 1 and Level 2 controllers. Systems that
require replacement of either the workstation software or field controllers in order to
expand the system shall not be acceptable.
a. The BMS shall be expandable to include Video Surveillance and Access Control

functions at any time in the future without requiring additional workstations, or Level 1
controllers. Biometric readers, keypads or proximity card access controllers shall be
able to be added to the existing Level 1 network, to perform security and access
control applications. In this way, an owner’s existing investment in wiring
infrastructure may be leveraged and the cost and inconvenience of adding new field
bus wiring can be minimized.

b. Additional web-based operator licenses shall be added in the field through an
upgrade of the web server’s security key, with no re-programming required.

7. Support for Open Systems Protocols: The BMS design must include solutions to integrate
the following open system protocols: BACnet, Modbus, and digital data communication to
third party microprocessors such as chiller controllers, smoke, fire and life safety panels
and variable frequency drives (VFDs) – as required to complete the work.

C. NETWORK CONTROL UNITS (NCUs) – Invensys Climate Control, controllers are basis of
design
1. General: Upgrade existing NCU’s to the latest version and software revision.

D. LOCAL CONTROLLERS – Invensys Climate Control, controllers are basis of design.
1. General: Local Controllers shall provide control of HVAC, CRAC units, lighting, power

metering, electrical monitoring, UPS, and leak detection. This may include air handling
units, rooftop units, variable air volume boxes, unit ventilators, smoke, fire and life safety
systems, and other mechanical equipment. Each controller shall be fully programmable,
contain its own control programs and will continue to operate in the event of a failure or
communication loss to its associated NAC.

2. Hardware Specification:
a. Memory: Both the operating system of the controller, plus the application program for

the controller, shall be stored in non-volatile, flash memory. Controllers shall contain
enough memory for the current application, plus required history logging, plus a
minimum of 20% additional free memory.

b. Communication Ports: Local Controllers shall have a RS-485 communication port
field bus, operating at a speed of at least 19.2kbps.

c. Input/Output: Each local Controller shall have enough inputs and outputs to meet the
application’s required point count. Each local controller shall support universal inputs,
whereas any input may be software-defined as:
1) Digital Inputs for status/alarm contacts
2) Counter Inputs for summing pulses from meters.
3) Thermistor Inputs for measuring temperatures in space, ducts and thermowells.
4) Analog inputs for pressure, humidity, flow and position measurements.

d. Local controllers must support both digital and analog output types:
1) Digital Outputs for on/off equipment control.
2) Analog Outputs for valve and damper position control, and capacity control of

primary equipment.
e. Expandability: For larger controllers (16 base inputs and up), provide input and output

expansion through the use of plug-in modules. At least two I/O modules must be
capable of being added to the base Local Controller.

f. Networking: Each local controller will be able to exchange information on a peer to
peer basis with other Interoperable Digital Controller.  Each local controller shall be
capable of storing and referencing global variables (on the LAN) with or without any
workstations online. Each local controller shall be able to have its program viewed
and/or enabled/disabled through a workstation connected to an NAC.
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g. Indicator Lamps: Local Controllers will have as a minimum, LED indication of CPU
status, and field bus status.

h. Real Time Clock (RTC): All Local Controllers shall have a real time clock in either
hardware or software. The accuracy shall be within 10 seconds per day. The RTC
shall provide the following information: time of day, day, month, year, and day of
week. Each Local Controller shall receive a signal, every hour, over the network from
the NAC, which synchronizes all Local Controllers real time clocks.

i. Automatic Restart after Power Failure: Upon restoration of power, the Local
Controller shall automatically and without human intervention, update all monitored
functions, resume operation based on current, synchronized time and status, and
implement special start-up strategies as required.

j. Battery Back Up: All Local Controllers shall store all programming in non-volatile flash
memory. All Local Controllers except terminal controllers shall include an on-board
lithium battery to back up the controller’s RAM memory. The battery shall have a
shelf life of over 10 years, and provide accumulated backup of all RAM and clock
functions for at least 3 years. In the case of a power failure, the Local Controller shall
first try to restart from the RAM memory. If that memory is corrupted or unusable,
then the Local Controller shall restart itself from its application program stored in its
flash memory.

3. Software Specification:
a. General: The Local Controller shall contain flash memory to store both the resident

operating system AND the application software. There will be no restrictions placed
on the type of application programs in the system. Each Local Controller shall be
capable of parallel processing, executing all control programs simultaneously. Any
program may affect the operation of any other program. Each program shall have the
full access of all I/O facilities of the processor. This execution of control function shall
not be interrupted due to normal user communications including interrogation,
program entry, printout of the program for storage, etc.

b. User Programming Language:
1) The application software shall be user programmable. Controllers should be

freely programmable. Fixed function controllers will not be accepted.
2) Control Software, Mathematical Functions, and Energy Management

Applications must be identical to that which is provided with the Network Area
Controller.

c. History Logging: Each controller shall be capable of locally logging any input, output,
calculated value or other system variable over user defined time intervals ranging
from 1 second to 1440 minutes. Any system can be logged in history. A minimum of
1000 values shall be stored in each log. Each log can record either the
instantaneous, average, minimum or maximum value of the point. Logged data shall
be downloadable to the Operator Workstation for long term archiving based upon
user-defined time intervals, or manual command.

d. Alarm Management:
1) For each system point, alarms can be created based on high/low limits or

conditional expressions. All alarms will be tested each scan of the Local
Controllers and can result in the display of one or more alarm messages or
reports.

2) Up to 8 alarms can be configured for each point in the controller.
3) Alarms will be generated based on their priority. A minimum of 255 priority levels

shall be provided.
4) If communication with the Operator Workstation is temporarily interrupted, the

alarm will be time-stamped and buffered in the controller. When communications
return, the alarm will be transmitted to the Operator Workstation if the point is
still in the alarm condition.

4. Air Handler Controllers
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a. AHU Controllers shall be capable of meeting the requirements of the sequence of
operation found in the Execution portion of this specification and for future expansion.

b. AHU Controllers shall support all the necessary point inputs and outputs as required
by the sequence and operate in a standalone fashion.

c. AHU Controllers shall be fully user programmable to allow for modification of the
application software.

5. Unitary Controllers – Invensys Controllers
a. Unitary Controllers shall support, but not be limited to, control of the following

systems as described in the Execution portion of this specification, and for future
expansion:
1) Packaged Rooftops

b. The I/O of each Unitary Controller shall contain sufficient quantity and types, as
required, to meet the sequence of operations found in the Execution portion of this
specification. In addition, each controller shall have the capability for local time of day
scheduling, occupancy mode control, after hour operation, lighting control, alarming,
and trending.

E. COMMUNICATIONS TO 3RD PARTY DEVICES
1. General: Where required, provide a Gateway to interface to that equipment that uses the

Modbus protocol, or other proprietary or open protocols.
2. Communication Ports: In addition to its on-board Ethernet port, the Gateway shall have at

least two serial communications ports for interfaces to third-party systems.
3. Memory: The Gateway shall have enough RAM memory to store all point configuration

data, plus required history logging and alarm buffering. Minimum RAM shall be 8MB. The
operating system of the gateway must be stored in flash non-volatile memory.

4. User Programming Language:
a. The Gateway shall employ the same user programmable application software that

NACs and Local Controllers use.
b. Control Software, Mathematical Functions, and Energy Management Applications

must be identical to that which is provided with the Network Area Controller.
Gateways that do not have an application programming language will not be
accepted.

5. History Logging: Each Gateway shall be capable of locally logging any input, output,
calculated value or other system variable over user defined time intervals ranging from 1
second to 1440 minutes. Any system can be logged in history. A minimum of 1000 values
shall be stored in each log. Each log can record either the instantaneous, average,
minimum or maximum value of the point. Logged data shall be downloadable to the
Operator Workstation for long term archiving based upon user-defined time intervals, or
manual command.

F. WORKSTATIONS AND SOFTWARE – Upgrade Existing Invensys Climate Control as Required

G. DDC SENSORS AND POINT HARDWARE
1. General: Where indicated on the drawings, schedules or sequence of operations, provide

equipment that conforms to the following specifications:
2. Temperature Sensors:

a. All temperature devices shall use precision thermistors accurate to +/- 0.36°F over a
range of –30 to 230°F.

b. Standard space sensors shall be provided in an off white enclosure for mounting on a
standard electrical box.

c. Where manual override of unoccupied mode of control is indicated on the drawings or
sequence of operation, provide a push button for selecting after hours operation.

d. Duct temperature sensors shall incorporate a thermistor bead embedded at the tip of
a stainless steel tube. Probe style duct sensors shall be used in air handling
applications where the air stream temperature is consistent and is not stratified.
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e. Averaging sensors shall be employed in all mixing plenum applications and in any
other application where the temperature might otherwise be stratified. The averaging
sensor tube shall contain at least four thermistor sensors.

f. Immersion sensors shall be employed for measurement of temperature in all chilled
water, hot water and glycol applications. Thermal wells shall be brass or stainless
steel for non-corrosive fluids below 250 degrees F and 300 series stainless steel for
all other applications.

3. Pressure Sensors:
a. Air pressure or differential air pressure measurements in the range of 0 to 10” water

column shall be accurate to +/- 1% of range using a solid-state sensing element. The
range of the instrument selected shall be 2 times the operating pressure of the
sensed variable.  Acceptable manufacturer shall be Setra model C-264.

b. Liquid pressure or differential liquid pressure measurements shall be accurate to +/-
0.25% of range using a solid-state sensing element. The range of the instrument
selected shall be 2 times the operating pressure of the sensed variable.  Unit shall be
provided with isolation and bypass manifold for start-up and maintenance operations.
 Acceptable manufacturer shall be Setra model C-230.

4. Low Limit Thermostats:
a. Safety low limit thermostats shall be vapor pressure type with a 20 foot minimum

element. Element shall respond to the lowest temperature sensed by any one foot
section. Provide one thermostat for each 25 square foot of coil area.

b. Low limit thermostat shall be manual reset and shall be double pole so as to provide
input capability for alarm at the BAS.

5. Current Sensing Status Switches
a. Current status switches shall be used to monitor the run status of fans, pumps,

motors and electrical loads. Acceptable manufacturer is Veris or approved equal.
6. Control Valves

a. Provide automatic control valves suitable for the specified controlled media (water or
glycol). Provide valves that mate and match the material of the connected piping.

b. Control valves shall meet the heating and cooling loads specified, and close off
against the differential pressure conditions within the application. Valves should be
sized to operate accurately and with stability from 10 to 100% of the maximum design
flow. Valves shall be selected to provide an initial pressure drop of not more than 4
psig for water applications. For low pressure steam application, the pressure drop
shall be equal to the supply pressure minus the heating element design inlet
pressure.

c. Normal position of both heating and cooling valves shall be open. Three Way valves
shall be piped to fail open to both heating and cooling.

d. Electric Bi-Directional actuators are acceptable on VAV Terminal Units and Reheat
coil valve control if so noted.

e. All electric actuators for applications other than VAV terminal units and Reheat Coil
valve Control shall be Proportional analog 4-20Ma or 0-10Vdc input and shall be
positioned to reflect the output value of the computer control system and shall be
spring return to normal position.

f. Belimo or equal
7. Dampers

a. Automatic dampers, furnished by the Building Automation Contractor shall be single
or multiple blade as required. Dampers shall be installed by the HVAC Contractor
under the supervision of the BAS Contractor. All blank-off plates and conversions
necessary to install smaller than duct size dampers are the responsibility of the Sheet
Metal Contractor.

b. Damper frames shall be hat shaped channel, 4” deep constructed of 16 gauge
galvanized steel. Stainless steel side seals, and sintered bronze, oil-impregnated
bearings shall also be provided.
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c. Damper blades shall be 16 gauge galvanized steel and shall be 6” on center. Provide
vinyl-grip seals on blades.

d. Provide damper linkage that consists of 0.50” diameter steel, cadmium plated and
chromate treated pivots. Provide a ¼-20 set-screw with a locking-patch to lock the
pivots to a 0.31 diameter aluminum rod. Pivots shall rotate in a Celcon bearing. Blade
brackets shall be 12 gauge cadmium plated steel. Blades shall be individually factory
adjusted for maximum shut off.

e. Provide axles that are steel, 0.350” diameter cadmium plated and driveshafts that are
½” diameter cadmium plated steel, extendable 6”.

f. For high performance applications, control dampers shall meet or exceed the UL
Class I leakage rating.

g. Control dampers shall be Ruskin, Arrow or approved equal.
h. Unless otherwise noted, provide opposed blade dampers for modulating applications

and parallel blade for two-position control.

PART 3 - EXECUTION

3.01 CONTRACTOR RESPONSIBILITIES

A. Demolition: Remove controls which do not remain as part of the building automation system,
including all associated abandoned wiring, conduit, and pneumatic tubing within visible area of
the new controls, up-to 10 feet away. The Owner will inform the Contractor of any equipment
that is to be removed that will remain the property of the Owner. This equipment shall be
handled with care so as not to damage it. All other equipment that is removed shall be disposed
of by the Contractor.

B. Cleanup: At the completion of the work, all equipment pertinent to this section shall be checked
and thoroughly cleaned, and all other areas shall be cleaned around equipment provided under
this section. Clean the exposed surfaces of tubing, hangers, and other exposed metal of
grease, plaster, or other foreign materials.

C. Wiring, Conduit and Cable
1. ALL wiring (high voltage, 50 volts and greater) and conduit is to be installed in accordance

with local and national electrical codes and Division 26 (Electrical Division) specification.
Power circuitry shall originate from the nearest available 120V panel.
a. All temperature control cable less than 50 volts is to be considered low voltage.
b. All low voltage cable is to be run in conduit in any non-accessible concealed space

and up to 10 ft. above floor level within mechanical rooms. Wiring above 10 ft or
within accessible areas (ceilings, crawl spaces, between furred walls, enclosed
chases) may be run exposed with proper support with bridle rings. Wiring is to be run
parallel and perpendicular to building lines in a neat and workmanlike manner and
bundled with nylon tie wraps.

c. Sensors and wiring on or in concrete or block walls for low voltage cable shall be
surface mounted and enclosed in metallic wire-mold.

d. All low voltage cable shall be run separate from high voltage cable. All
microprocessor communications cable shall be run separate from any low or high
voltage cable.

e. Any cable running in plenum rated areas shall be plenum rated cable.
f. Wires and tubing shall be installed a minimum of three (3) inches from hot water,

steam, or condensate piping.
g. A true earth ground shall be available in the building. Ground shall be run from the

source electrical panel ground to each temperature control panel or controller.
h. Metallic surface raceway may be used in finished areas on non accessible masonry

walls. All surface raceway in finished areas shall be color matched to the existing
finish within the limitations of standard manufacturers’ colors.

D. HARDWARE INSTALLATION
1. Installation Practices for Field Devices
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a. Actuators shall be firmly mounted to give positive movement, and linkage shall be
adjusted to give smooth continuous movement throughout 100 percent of the
actuator stroke.

b. Actuators shall be stroked ~5%, tightened and returned to normal position to give a
positive seal.

c. Relay outputs shall include transient suppression across all coils. Suppression
devices shall limit transients to 150% of the rated coil voltage.

d. Water line mounted sensors shall be removable without shutting down the system in
which they are installed.

e. For duct static pressure sensors, the high pressure port shall be connected to a metal
static pressure probe inserted into the duct pointing upstream. The low pressure port
shall be left open to the plenum area at the point that the high pressure port is tapped
into the ductwork.

f. For building static pressure sensors, the high pressure port shall be inserted into the
space via a metal tube. The low pressure port shall be piped to the outside of the
building.

2. Enclosures:
a. For all I/O requiring field interface devices, these devices where practical shall be

mounted in a field interface panel (FIP). The Contractor shall provide an enclosure
that protects the device(s) from dust and moisture, and conceals integral wiring and
moving parts.

b. FIPs shall contain power supplies for sensors, interface relays and contactors, safety
circuits, and I/P transducers.

c. The FIP enclosure shall be of steel construction with baked enamel finish, NEMA 1
rated with a hinged door and keyed lock. All locks shall be keyed identically.

d. All outside mounted enclosures shall meet the NEMA-4 rating.

E. SOFTWARE INSTALLATION
1. General: The Contractor shall provide all labor necessary to install, initialize, start-up and

debug all system software as described in this section. This includes any operating
system software or other third party software necessary for successful operation of the
system.

2. Database Configuration: The Contractor shall provide all labor to configure those portions
of the database that are required by the point list and sequence of operation.

3. Color Graphic Slides: Unless otherwise directed by the owner, the Contractor shall provide
color graphic displays as depicted in the schematic drawings for each system and floor
plan. For each system or floor plan, the display shall contain the associated points
identified in the point list and allow for setpoint changes as required by the owner.

F. COMMISSIONING AND SYSTEM STARTUP
1. Point to Point Checkout: Each I/O device (both field mounted and those located in FIPs)

shall be inspected and verified for proper installation and functionality. A checkout sheet
itemizing each device shall be filled out, dated and approved by the Project Manager for
submission to the owner or owner’s representative.

2. Controller and Workstation Checkout: A field checkout of all controllers and front-end
equipment (computers, printers, modems, etc.) shall be conducted to verify proper
operation of both hardware and software. A checkout sheet itemizing each device and a
description of the associated tests shall be prepared and submitted to the owner or
owner’s representative by the completion of the project.

3. System Acceptance Testing:
a. All application software shall be verified and compared against the sequences of

operation. Control loops shall be exercised by inducing a setpoint shift of at least 10%
and observing whether the system successfully returns the process variable to
setpoint. Record all test results and attach to the Test Results Sheet.
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b. Test each alarm in the system and validate that the system generates the appropriate
alarm message, that the message appears at all prescribed destinations
(workstations or printers), and that any other related actions occur as defined (i.e.
graphic panels are invoked, reports are generated, etc.). Submit a Test Results Sheet
to the owner.

c. Perform an operational test of each unique graphic display and report to verify that
the item exists, that the appearance and content are correct, and that any special
features work as intended. Submit a Test Results Sheet to the owner.

d. Perform an operational test of each third party interface that has been included as
part of the automation system. Verify that all points are properly polled, that alarms
have been configured, and that any associated graphics and reports have been
completed. If the interface involves a file transfer over Ethernet, test any logic that
controls the transmission of the file, and verify the content of the specified
information.

END OF SECTION



Highland Falls - Fort Montgomery Central School District 23 2300
Alterations and Additions to FMES Refrigerant Piping
Project No. 2022-138 Ph1  Page No. 1 of 4 

SECTION 23 2300
REFRIGERANT PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping.

B. Refrigerant.

C. Moisture and liquid indicators.

D. Valves.

E. Strainers.

F. Filter-driers.

G. Expansion valves.

H. Flexible connections.

1.02 RELATED REQUIREMENTS

A. Section 08 3100 - Access Doors and Panels.

B. Section 22 0719 - Plumbing Piping Insulation.

C. Section 23 0719 - HVAC Piping Insulation.

1.03 REFERENCE STANDARDS

A. AHRI 750 - Thermostatic Refrigerant Expansion Valves; 2007.

B. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Errata (2023).

C. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2022, with Errata
(2023).

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

E. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2022.

F. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service; 2020.

G. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

H. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

I. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical;
Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide general assembly of specialties, including manufacturers catalogue
information.  Provide manufacturers catalog data including load capacity.

C. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store piping and specialties in shipping containers with labeling in place.

B. Protect piping and specialties from entry of contaminating material by leaving end caps and
plugs in place until installation.

C. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until
connected into system.
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PART 2  PRODUCTS

2.01 PIPING

A. Copper Tube:  ASTM B280, H58 hard drawn or O60 soft annealed.
1. Fittings:  ASME B16.22 wrought copper.
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.

B. Pipe Supports and Anchors:
1. Provide hangers and supports that comply with MSS SP-58.

a. If type of hanger or support for a particular situation is not indicated, select
appropriate type using MSS SP-58 recommendations.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron adjustable swivel, split ring.
3. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Vertical Support:  Steel riser clamp.
6. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
7. Hanger Rods:  Galvanized threaded both ends, threaded one end, or continuous

threaded.
8. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.

2.02 REFRIGERANT

A. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) of less than 50.

B. Refrigerant:  R-410A  as defined in ASHRAE Std 34.

2.03 MOISTURE AND LIQUID INDICATORS

A. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder ends, sight
glass, color coded paper moisture indicator with removable element cartridge and plastic cap;
for maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

2.04 VALVES

A. Diaphragm Packless Valves:
1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor bronze and

stainless steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat
disc, solder or flared ends, with positive backseating; for maximum working pressure of
500 psi and maximum temperature of 275 degrees F.

B. Packed Angle Valves:
1. Forged brass or nickel plated forged steel, forged brass seal caps with copper gasket,

rising stem and seat with backseating, molded stem packing, solder or flared ends; for
maximum working pressure of 500 psi and maximum temperature of 275 degrees F.

C. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball

check valve, flared or solder ends, for maximum pressure of 500 psi.

2.05 STRAINERS

A. Straight Line or Angle Line Type:
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of

stainless steel wire or monel reinforced with brass; for maximum working pressure of 430
psi.

2.06 FILTER-DRIERS

A. Performance:
1. Flow Capacity - Liquid Line:  As indicated in schedule , minimum, rated in accordance with

AHRI 710.
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2. Pressure Drop:  2 psi, maximum, when operating at full connected evaporator capacity.
3. Design Working Pressure:  350 psi, minimum.

B. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated
alumina, activated charcoal, and filtration to 40 microns, with secondary filtration to 20 microns;
of construction that will not pass into refrigerant lines.

C. Construction:  UL listed.
1. Connections:  As specified for applicable pipe type.

2.07 EXPANSION VALVES

A. Angle or Straight Through Type:  AHRI 750; design suitable for refrigerant, brass body, internal
or external equalizer, bleed hole, adjustable superheat setting, replaceable inlet strainer, with
non-replaceable capillary tube and remote sensing bulb and remote bulb well.

B. Selection:  Evaluate refrigerant pressure drop through system to determine available pressure
drop across valve.  Select valve for maximum load at design operating pressure and minimum
10 degrees F superheat.  Select to avoid being undersized at full load and excessively
oversized at part load.

2.08 FLEXIBLE CONNECTORS

A. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9
inches long with copper tube ends; for maximum working pressure of 500 psi.

PART 3  EXECUTION

3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs. 

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.02 INSTALLATION

A. Install refrigeration specialties in accordance with manufacturer's instructions.

B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain
gradient.

C. Install piping to conserve building space and avoid interference with use of space.

D. Group piping whenever practical at common elevations and locations.  Slope piping one
percent in direction of oil return.

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

F. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of

reinforced concrete beams.
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt

with recessed square steel plate and nut above slab.

G. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.5.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Support vertical piping at every  floor.  Support riser piping independently of connected

horizontal piping.
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6. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

7. Provide copper plated hangers and supports for copper piping.

H. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and provide
double risers as required.  Slope horizontal piping 0.40 percent in direction of flow.

I. Provide clearance for installation of insulation and access to valves and fittings.

J. Provide access to concealed valves and fittings.  Co ordi

K. Flood piping system with nitrogen when brazing.

L. Where pipe support members are welded to structural building frame, brush clean, and apply
one coat of zinc rich primer to welding.

M. Insulate piping and equipment; refer to Section and Section 22 0716.

N. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of
refrigerant.

O. Provide replaceable cartridge filter-driers, with isolation valves and valved bypass.

P. Fully charge completed system with refrigerant after testing.

3.03 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 inch, 5/8 inch, and 7/8 inch OD:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1-1/8 inch OD:  Maximum span, 6 feet; minimum rod size, 1/4 inch.

END OF SECTION
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SECTION 23 3100
HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal ductwork.

B. Kitchen hood ductwork.

1.02 RELATED REQUIREMENTS

A. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC.

B. Section 23 0713 - Duct Insulation:  External insulation and duct liner.

C. Section 23 3300 - Air Duct Accessories.

D. Section 23 3700 - Air Outlets and Inlets.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

D. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

E. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023b.

G. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2018, with
Editorial Revision (2020).

H. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2017, with
Editorial Revision (2020).

I. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

J. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

K. SMACNA (KVS) - Kitchen Ventilation Systems and Food Service Equipment Fabrication and
Installation Guidelines; 2001.

L. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for duct materials.

C. Shop Drawings:
1. Prepare 1/4 inch scale or larger drawings within 30 days after contract award for all areas.

a. Incorporate dimensions of actual equipment used. (Including light fixtures, structural
steel etc.)

b. Show adequate sections, elevations and plan views.
c. Indicate all dampers and other required accessories.
d. indicate size, type, and location of all access doors.
e. Include size and location of all floor, wall and roof openings.
f. Indicate elevation above floor and ceiling height for each room.
g. Indicate SMACNA pressure class reuired for all duct.

2. Identify in writing, any deviations from contract Drawings and Specifications.
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a. Highlight all changes from plans required by obstructions and job conditions.
b. If shop standards do not conform in detail to specifications, submit for approval

annotated shop standards showing upgrades as required for conformance.
c. Call to Architect's attention, in writing by separate letter along with samples for

clarification, any proposed deviations from contract plans and specifications.

1.05 FIELD CONDITIONS

A. Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

PART 2  PRODUCTS

2.01 DUCT ASSEMBLIES

A. Regulatory Requirements:  Construct ductwork to comply with NFPA 90A standards.

B. Ducts:  Galvanized steel, unless otherwise indicated.

C. Low Pressure Supply (Heating Systems): 2 inch w.g.  pressure class , galvanized steel .

D. Return and Relief: 1 inch w.g.  pressure class , galvanized steel .

E. General Exhaust: 1 inch w.g. pressure class, galvanized steel.

F. Toilet Room Exhaust: 1 inch w.g. pressure class, aluminum.

G. Kitchen Hood Grease Exhaust: 1 inch w.g. pressure class, stainless steel.
1. Construct of 18 gage, 0.0500 inch stainless steel.
2. Construction:

a. Liquid tight with continuous external weld for all seams and joints.
b. Where ducts are not self draining back to equipment, provide low point drain pocket

with copper drain pipe to sanitary sewer.
3. Access Doors:

a. Provide for duct cleaning inside horizontal duct at drain pockets, every 20 feet and at
each change of direction.

b. Use same material and thickness as duct with gaskets and sealants rated 1500
degrees F for grease tight construction.

H. Outside Air Intake: 1 inch w.g.  pressure class , galvanized steel .

2.02 MATERIALS

A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type
B, with G60/Z180 coating.

B. Aluminum for Ducts:  ASTM B209 (ASTM B209M); aluminum sheet, alloy 3003-H14.  Aluminum
Connectors and Bar Stock:  Alloy 6061-T651 or of equivalent strength.

C. Stainless Steel for Ducts:  ASTM A666, Type 304.

D. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.
1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and

compatible with substrates, and recommended by manufacturer for pressure class of
ducts.

2. Surface Burning Characteristics:  Flame spread index of zero and smoke developed index
of zero, when tested in accordance with ASTM E84.

E. Gasket Tape:  Provide butyl rubber gasket tape for a flexible seal between transfer duct
connector (TDC), transverse duct flange (TDF), applied flange connections, and angle rings
connections.

F. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.

G. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
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2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.

2.03 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA (DCS) and as indicated.

B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

C. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline.  Where not possible and where rectangular elbows must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation.

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

E. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA (DCS).

F. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

2.04 MANUFACTURED DUCTWORK AND FITTINGS

A. Spiral Ducts:  Round spiral lockseam duct with galvanized steel outer wall.
1. Manufacture in accordance with SMACNA (DCS).

B. Round Ducts:  Round lockseam duct with galvanized steel outer wall.
1. Manufacture in accordance with SMACNA (DCS).

C. Flexible Ducts:  Black polymer film supported by helically wound spring steel wire.
1. UL labeled.
2. Insulation:  Fiberglass insulation with polyethylene vapor barrier film.
3. Pressure Rating:  4 inches WG positive and 0.5 inches WG negative.
4. Maximum Velocity:  1000 fpm .
5. Temperature Range:  Minus 20 degrees F to 175 degrees F.

D. Transverse Duct Connection System:  SMACNA "E" rated rigidly class connection, interlocking
angle and duct edge connection system with sealant, gasket, cleats, and corner clips in
accordance with SMACNA (DCS).

E. Round Duct Connection System:   Interlocking duct connection system in accordance with
SMACNA (DCS).

PART 3  EXECUTION

3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA (DCS).

B. Install in accordance with manufacturer's instructions.

C. During construction provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering ductwork system.

D. Kitchen Hood Exhaust:  Provide residue traps at base of vertical risers with provisions for clean
out.

E. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.

F. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

G. Connect diffusers to low pressure ducts directly or with 5 feet maximum length of flexible duct
held in place with strap or clamp.

END OF SECTION
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SECTION 23 3300
AIR DUCT ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air turning devices/extractors.

B. Backdraft dampers - metal.

C. Combination fire and smoke dampers.

D. Duct access doors.

E. Fire dampers.

F. Flexible duct connectors.

G. Volume control dampers.

1.02 RELATED REQUIREMENTS

A. Section 23 3100 - HVAC Ducts and Casings.

1.03 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

C. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

D. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.

E. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide for shop fabricated assemblies including volume control dampers.
 Include electrical characteristics and connection requirements.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS

2.01 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.

2.02 BACKDRAFT DAMPERS - METAL

A. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel, with center
pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together
in rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot pin;
adjustment device to permit setting for varying differential static pressure.

2.03 BACKDRAFT DAMPERS - FABRIC

A. Fabric Backdraft Dampers:  Factory-fabricated.
1. Blades:  Neoprene coated fabric material.
2. Birdscreen:  1/2 inch nominal mesh of galvanized steel or aluminum.
3. Maximum Velocity:  1000 fpm (5 mps) face velocity.

2.04 COMBINATION FIRE AND SMOKE DAMPERS

A. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.

B. Provide factory sleeve and collar for each damper.



Highland Falls - Fort Montgomery Central School District SED Addendum #1 23 3300
Alterations and Additions to FMES Air Duct Accessories
Project No. 2022-138 Ph1  Page No. 2 of 3 

C. Multiple Blade Dampers:  Fabricate with 16 gage, 0.0598 inch galvanized steel frame and
blades, oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles,
stainless steel jamb seals, 1/8 by 1/2 inch plated steel concealed linkage, stainless steel
closure spring, blade stops, and lock, and 1/2 inch actuator shaft.

D. Operators:  UL listed and labelled spring return electric type suitable for 120 volts, single phase,
60 Hz. Provide end switches to indicate damper position. Locate damper operator on interior of
duct and link to damper operating shaft.

E. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.05 DUCT ACCESS DOORS

A. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening
locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal
cover.
1. Less Than 12 inches Square:  Secure with sash locks.
2. Up to 18 inches Square:  Provide two hinges and two sash locks.
3. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside

handles.
4. High Temperature Duct Access Doors:

a. Comply with NFPA 96.
b. Comply with UL 1978.

B. Access doors with sheet metal screw fasteners are not acceptable.

2.06 FIRE DAMPERS

A. Manufacturers:
1. Louvers & Dampers, Inc, a brand of Mestek, Inc :  www.louvers-dampers.com/#sle.
2. Nailor Industries, Inc :  www.nailor.com/#sle.
3. Ruskin Company :  www.ruskin.com/#sle.

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Horizontal Dampers:  Galvanized steel, 22 gage, 0.0299 inch frame, stainless steel closure
spring, and lightweight, heat retardant non-asbestos fabric blanket.

D. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel
closure springs and latches for horizontal installations.  Configure with blades out of air stream
except for 1.0 inch pressure class ducts up to 12 inches in height.

E. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.07 FLEXIBLE DUCT CONNECTORS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.
1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,

minimum density 30 oz per sq yd.

2.08 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Splitter Dampers:
1. Material:  Same gage as duct to 24 inches size in either direction, and two gages heavier

for sizes over 24 inches.
2. Blade:  Fabricate of single thickness sheet metal to streamline shape, secured with

continuous hinge or rod.
3. Operator:  Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged

bushing with set screw .
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C. Single Blade Dampers:
1. Fabricate for duct sizes up to 6 by 30 inch.
2. Blade:  24 gage, 0.0239 inch, minimum.

D. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 by 72
inch.  Assemble center and edge crimped blades in prime coated or galvanized channel frame
with suitable hardware.
1. Blade:  18 gage, 0.0478 inch, minimum.

E. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple
blade dampers, provide oil-impregnated nylon, thermoplastic elastomer, or sintered bronze
bearings.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).  Refer to Section 23 3100 for duct construction and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated.  Provide minimum 8 by 8 inch  size for hand access,  size for shoulder access, and as
indicated.  Provide 4 by 4 inch  for balancing dampers only.  Review locations prior to
fabrication.

D. Provide fire dampers and combination fire and smoke dampers  at locations indicated, where
ducts and outlets pass through fire rated components , and where required by Authorities
Having Jurisdiction .  Install with required perimeter mounting angles, sleeves, breakaway duct
connections, corrosion resistant springs, bearings, bushings and hinges.

E. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.

F. Demonstrate re-setting of fire dampers to Owner's representative.

G. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from
duct take-off.

H. Use splitter dampers only where indicated.

I. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 3700
AIR OUTLETS AND INLETS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Diffusers:
1. Rectangular ceiling diffusers.
2. Round ceiling diffusers.

B. Registers/grilles:
1. Ceiling-mounted, egg crate return register/grilles.
2. Ceiling-mounted, exhaust and register/grilles.
3. Ceiling-mounted, supply diffusers.
4. Wall-mounted, supply register/grilles.
5. Wall-mounted, ereturn register/grilles.

C. Duct-mounted supply and return registers/louvers.

D. Louvers:
1. Stationary louvers.

E. Goosenecks.

1.02 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

B. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets
as to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and
inlets showing type, size, location, application, and noise level.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Krueger-HVAC:  www.krueger-hvac.com.

B. Price Industries:  www.price-hvac.com.

C. Ruskin Company:  www.ruskin.com.

D. Titus, a brand of Air Distribution Technologies:  www.titus-hvac.com/.

2.02 SUPPLY AIR OUTLETS

A. Type 'S2':
1. Model: Titus OMNI-AA.
2. Description: Aluminum - Square ceiling diffuser with round neck and plaque face. Back

cone shall be one piece seamless construction and corporate a round inlet collar of
sufficient length for connecting, rigid or flexible duct.

3. Diffuser shall integrate with all duct sizes shown on plans without affecting face size or
appearance.

4. Provide factory insulated R-6 foil backed insulation on outside of back cone.
5. Border: Provide appropriate border to accommodate mounting per ceiling type.
6. Ensure optimal performance to 30% of design air flow in VAV Systems.
7.  Finish: #26 White.

B. Type 'S6':
1. Model: Titus TMRA-AA.
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2. Description: Aluminum - Adjustable round ceiling diffuser.
3. Uniform 360 degree discharge pattern. The discharge pattern can be adjusted in 3 fixed

cone positions from horizontal to vertical throw.
4. Border: Heavy extruded aluminum construction.
5. Finish: #26 White.

C. Type 'S7':
1. Model: Titus S300FL.
2. Description: Aluminum - Duct mounted supply register. Roll formed aluminum blades.
3. Double deflection with aluminum opposed blade damper.
4. Border: Rolled formed aluminum welded with counter sunk screw holes.
5. Finish: #26 White.

D. Type 'S11':
1. Model: Titus 300 FL
2. Description: Aluminum - Double deflection supply, 3/4" blade spacing, front blades parallel

to long dimension.
3. Front and rear blades are to be individually adjustable.
4. Opposed blade damper shall have agjustment accessible through face of register.
5. Border: Register border Type #1, shall be heavy duty extruded aluminum construction with

precise welded mitered corners. Surface mount to side wall.
6. Finish: #26 White.

2.03 RETURN AIR INLETS

A. Type 'R1':
1. Model: Titus 50 F.
2. Description: Aluminum 1/2"x1/2"x1" grids (egg crate core) with extruded aluminum border.

Sized per schedule on drawings.
3. Border: Type 3 for lay-in installation, Type 1 for surface mount. Panel mounting shall not

be allowed.
4. Provide with factory fabricated square to round adapter for connection to ductwork.
5. Finish: #26 White.

B. Type 'R4':
1. Model: Titus 350 RL.
2. Description: Aluminum - Return grille with 35 degree deflection blades spaced at 3/4" on

center. Outlet core shall have extruded aluminum blades mechanically locked into a heavy
extruded aluminum border. Blades shall run parallel to long dimension of grille.

3. Border: Grille border Type #1, shall be extruded aluminum construction with precise
welded mitered corners. Surface mount to side wall.

4. Finish: #26 White.

2.04 EXHAUST AIR INLETS:

A. Type 'E1':
1. Model: Titus 350FL.
2. Description: Aluminum - Return grille with 35 degree deflection blades spaced at 3/4" on

center. Outlet core shall have extruded aluminum blades mechanically locked into a heavy
extruded aluminum border. Blades shall run parallel to long dimension of grille.

3. Border: Grille border Type #1, shall be extruded aluminum construction with precise
welded mitered corners. Surface mount to ceiling.

4. Finish: #26 White.

2.05 LOUVERS

A. Manufacturers:
1. Ruskin Company: www.ruskin.com/#sle.
2. Greenheck: www.greenheck.com
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B. Type: 4 inch  deep frame with  drainable blades , heavy channel frame, 1/2 inch  square mesh
screen over intake or exhaust end.

C. Fabrication:  16 gage, 0.0598 inch (1.52 mm) thick galvanized steel thick galvanized steel
welded assembly, with factory prime coat finish.

D. Color: To be selected by Architect from manufacturer's full range .

E. Mounting: Furnish with masonry strap anchors  for installation.

2.06 GOOSENECKS

A. Fabricate in accordance with SMACNA (DCS) of minimum 18 gage, 0.0598 inch galvanized
steel.

B. Goose neck duct to penetrate roof through a 18 inch high insulated roof curb. Provide curb cap
and a weather tight boot to secure duct through curb cap to ensure water tight installation.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Comply with SMACNA (ASMM) for flashing/counter-flashing of roof penetrations and supports
for roof curbs and roof mounted equipment.

C. Check location of outlets and inlets and make necessary adjustments in position to comply with
architectural features, symmetry, and lighting arrangement.

D. Install diffusers to ductwork with air tight connection.

E. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite
whether dampers are specified as part of the diffuser, or grille and register assembly.

F. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09 9123.

END OF SECTION
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SECTION 23 7200
AIR-TO-AIR ENERGY RECOVERY EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Energy recovery ventilators.

1.02 RELATED REQUIREMENTS

A. Section 23 0548 - Vibration and Seismic Controls for HVAC.

B. Section 23 0923 - Direct-Digital Control System for HVAC.

C. Section 25 1500 - Integrated Automation Software:  BAS, BMS, or SCADA.

D. Section 26 0583 - Wiring Connections.

1.03 REFERENCE STANDARDS

A. AHRI 1060 (I-P) - Performance Rating of Air-to-Air Exchangers for Energy Recovery Ventilation
Equipment; 2018.

B. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2017, with Addendum (2022).

C. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

D. ASHRAE Std 135 - A Data Communication Protocol for Building Automation and Control
Networks; 2020, with Errata (2023).

E. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials
and Facings; 2019 (Reapproved 2022).

F. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

I. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including
All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Manufacturer's installation instructions, product data, and engineering
calculations.

C. Closeout Submittals:  Submit manufacturer's operation and maintenance instructions.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements for additional provisions.
2. Extra Stock Materials:  One set of filters.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least five years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
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B. Manufacturer Warranty:  Provide 1-year manufacturer warranty for equipment including parts,
materials, workmanship, and operation commencing on date of Substantial Completion.
 Complete forms in Owner's name and register with manufacturer.

C. Energy Cube Warranty:  Provide 5-year manufacturer warranty.

PART 2  PRODUCTS

2.01 ENERGY RECOVERY VENTILATOR

A. Manufacturers:
1. Greenheck; Model ECV :  www.greenheck.com
2. RenewAire :  www.renewaire.com
3. Ruskin Company :  www.ruskin.com
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Manufactured Units:
1. Unit shall be fully assembled at the factory and consist of an insulated metal cabinet,

energy core, motorized intake damper, motorized return damper, sensors, service
receptacle, frost control, economizer control, bypass damper filter assembly for intake and
exhaust air, supply air blower assembly, exhaust air blower assembly and an electrical
control center. All specified components and internal accessories factory installed and
tested and prepared for single-point high voltage connection.

C. Cabinet:
1. Materials: Formed single wall insulated metal cabinet, fabricated to permit access to

internal components for maintenance.
a. Outside casing: 18 gauge, galvanized (G90) steel meeting ASTM A653 for

components that do not receive a painted finish.
b. Internal assemblies: 24 gauge, galvanized (G90) steel.  Direct drive motor provided

with a fabricated belly band for motor support.
2. Access doors shall be hinged.
3. Shall have factory-installed duct flanges on all duct openings
4. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements of

UL 181.
a. Materials: Fiberglass insulation. If insulation other than fiberglass is used, it must also

meet the Fire Hazard Classification shown below.
1) Thickness: 1 inch (25 mm)
2) Fire Hazard Classification: Maximum flame spread of 25 and smoke developed

of 50, when tested in accordance with ASTM C 411.
3) Location and application: Full coverage of entire cabinet exterior to include

walls, roof, and floor of unit. Insulation shall be of semi-rigid type and installed
between inner and outer shells of all cabinet exterior components.

5. Energy Core: Energy core shall be of total enthalpy and shall be removable from the
cabinet. The core media shall be a corrugated fiber membrane in a galvanized steel
framework and can be removable for servicing. The energy core is to have a five-year
warranty. Performance criteria are to be as specified in AHRI Standard 1060.

6. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist of an electric
motor and a direct driven blower. Assembly shall be mounted on heavy gauge galvanized
rails and further mounted on 1.125-inch-thick neoprene vibration isolators.

7. Control panel /connections: Energy Core Ventilator shall have an electrical control center
where all high and low voltage connections are made. Control center shall be constructed
to permit single-point high voltage power supply connections

8. Frost control: Timed Exhaust.
9. Timed exhaust shall be provided for frost control of the energy core
10. Economizer Control: Bypass Damper
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11. Motorized Dampers: Motorized dampers of insulated low leakage type and leakage rate of
3 CFM/ft2 @ 1 in. wg shall be factory installed.

D. Blower:
1. Blower section construction, Supply Air and Exhaust Air: Direct drive motor and blower

shall be assembled with neoprene vibration isolation devices.
2. Blower assemblies: Shall be statically and dynamically balanced and designed for

continuous operation at maximum rated fan speed and horsepower.
3. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll

housing with shaped cutoff.
4. Forward curved blower (fan) wheels: Galvanized or aluminum construction with inlet

flange and shallow blades curved forward in direction of airflow. Mechanically attached to
shaft with set screws.

5. Blower performance shall be factory tested for flow rate, pressure, power, air density,
rotation speed and efficiency. Ratings are to be established in accordance with AMCA
210, “Laboratory Methods of Testing Fans for Rating”.

E. Unit Controls:
1. The unit shall be constructed so that it can be controlled by a factory-supplied controller or

it can be monitored and controlled by a Building Management System (BMS). This unit
shall be controlled by a factory-installed microprocessor programmable controller (DDC)
that is connected to various optional sensors.

F. Filters:
1. 2” MERV 13 disposable pleated filters shall be provided in the intake air stream and 2”

MERV 8 filters in the exhaust air stream.

G. Accessories:
1. provide with service outlet - 120V GFCI Service Outlet, Shipped Loose

H. ERV Equipment Construction Requirements:
1. Energy Recovery Exchanger Type:  Membrane plate .
2. Supply and Return Duct Connection Orientation:  As indicated on drawings.
3. Casing and Frame:

a. Frame:  Galvanized steel body or welded extruded aluminum tubular frame capable
of supporting components and casings including integral base lifting holes.

b. Double Wall Panels:  Minimum of 18 gauge, 0.040 inch galvanized steel.
c. Doors:  Construct doors of same construction and thickness as wall panels.  Include

p-shaped extruded neoprene gasket, prop rod, chain with spring, exterior handle, and
interior 3-point latching device.  Label each door to identify equipment located within.

d. Insulation Requirements:
1) Mold Resistance:  "Pass" when tested in accordance with ASTM C1338.
2) Fungal Resistance:  No growth when tested in accordance with ASTM G21.
3) Bacteria Resistance:  No growth when tested in accordance with UL 181.
4) Flame spread index of 25 or less and maximum smoke developed index of 50.

e. Isolation and Sealing:  Form continuous, thermally isolated, weathertight seal
between inner wall of panels and structural framing with closed cell PVC foam
gasketing and seal seams to prevent job site caulking.

f. Access Panels:  Provide access to components through a large, tightly sealed and
easily removable hinged or screwed access panel.

g. Finish:  Polyurethane enamel over weather-protected, corrosion-resistant assembly.
h. Nameplate:  Permanent name plate listing manufacturer, model number, serial

number, voltage with tolerance, and amp ratings mounted inside door near electrical
panel.

4. Supply and Exhaust Fans:
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a. Provide separate non-overloading, statically and dynamically balanced, draw-
through, forward curved centrifugal fan or fan-array for each air stream.

b. Fan Motor:  Constant Speed, high efficiency, load matched, belt-driven, open drip
proof, thermal overload protected TEFC motor with variable-sheave belt drive, and
adjustable-removable motor-slide base. Size drives to 150 percent of load, minimum.

c. Belt Guards:  Full sized, hinged, painted with high-visibility safety color, and
accessible with standard tools.

d. Motor Bearings:  Permanently lubricated sealed ball bearings rated for not less than
200,000 hours of operation with accessible greased fittings.

5. Filter Sections:
a. Outdoor-Intake and Exhaust Sides:  2 inch thick, pleated, MERV 13 filters, ASHRAE

Std 52.2.
b. Filter Racks:  Bolt-on rack constructed of aluminum with minimum size of 1/12 inch

thick. Include hinged side access door and snap fasteners.
6. Roof Curbs:

a. Curbs:  Provide full perimeter, watertight, sloped, weight-supporting roof curb
fabricated from minimum of 10 gauge, 0.1345 inch aluminized steel.

b. Isolation Rails:  Provide factory-installed, 12 gauge, 0.1046 inch aluminized steel
angles top and bottom, connected with flexible, outdoor rated membrane and factory-
installed vibration isolation springs.

c. Gaskets:  Provide closed cell PVC foam, field installed top of curb.
7. Vibration Isolation:  Provide corrosion-resistant vibration isolation products for internal

motors and other revolving parts.  See Section 23 0548.
8. Electrical:

a. 480 VAC, 3-phase with single-point power connection to nonfused main disconnect
interlocked with control panel and other components.

b. Install internal wiring in accordance with NFPA 70 within flexible, liquid tight steel
conduit.

9. Controls and Local Control Panel:
a. Unit Controls:  Factory supplied DDC with sensors, limit switches, and frost control.
b. Provide fused disconnect within local control panel with power supplies, transformers,

terminal strip or terminal blocks for interface of field installed components.
c. Service Status:  Provide both local and remote indication of sensor readings and

status of safeties and other status items including power on, wheel-rotation alarm,
outside-air loaded filter and exhaust-air loaded filter.

d. Provide temperature, humidity, dewpoint temperature, CO2, and wheel rotation
sensors.

e. Freeze Protection Thermostat:  Provide and configure to stop unit when outdoor air
intake temperature drops below 38 degrees F, adjustable.

10. BAS, SCADA, or other Integrated Automation Link:  ASHRAE Std 135 BACnet MS/TP.
11. Configuration:  Adjust listed requirements in conformance with ASHRAE Std 90.1 I-P.
12. Certification:  AHRI 1060 (I-P) labeled, include copy of published ratings for operating

conditions.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install equipment in accordance with manufacturer's written installation instructions.

B. Do not obstruct maintenance access to equipment piping, electrical conduit, or any other utility.

C. Vibration Isolation:  Provide corrosion-resistant equipment isolation products; see Section 23
0548.

D. Coordinate installation and fire alarm system interface of system compatible duct-mounted
smoke detectors and other appurtenances following NFPA 90A guidelines.
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E. Start system and adjust controls and equipment for satisfactory operation.

F. Coordinate hardwired or software interfacing links to enable coordinate as minimum start-stop,
occupied, unoccupied functions as well as specific schedules and setpoints functions with other
DDC controls onboard airside systems serving common spaces; see Section 23 0923.

G. Coordinate BAS, BMS, or Integrated Automation linking between unit controller(s).

3.02 SYSTEM STARTUP

A. Provide services of manufacturer's authorized representative to provide start up of unit.

3.03 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals for additional submittals.

B. See Section 01 7900 - Demonstration and Training for additional requirements.

C. Demonstrate proper operation of equipment to Owner's designated representative.

D. Training:  Train Owner's personnel on operation and maintenance of system.
1. Training Reference:  Operation and maintenance manual and additional training materials

as required.
2. Provide minimum of two hours of training.

END OF SECTION
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SECTION 23 7413
PACKAGED ROOF-TOP UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Packaged roof top unit.

B. Unit operating controls.

C. Roof mounting curb and base.

D. Electrical power connections.

E. Operation and maintenance service.

1.02 RELATED SECTIONS

A. Section 23 0553 - Mechanical Identification.

B. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC.

C. Section 23 0713 - Ductwork Insulation.

D. Section 23 3100 - Ductwork.

E. Section 26 0583 - Wiring Connections.

1.03 REFERENCE STANDARDS

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump
Equipment; 2023.

B. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment; 2015, with Addendum
(2016).

C. ARI 360 - Commercial and Industrial Unitary Air Conditioning Equipment testing and rating
standard.

D. ARI 370 - Sound Rating of Large Outdoor Refrigerating and Air Conditioning Equipment.

E. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration.

F. ANSI/ASHRAE 37 - Testing Unitary Air Conditioning and Heat Pump Equipment.

G. ANSI/ASHRAE 90.1-2004 - Energy Standard for New Buildings Except Low-Rise Residential
Buildings.

H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

I. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems;
2002.

J. UL 1995 - Heating and Cooling Equipment; Underwriters Laboratories Inc.; 2005.

1.04 SUBMITTALS

A. Shop Drawings:  Submit shop drawings indicating overall dimensions as well as installation,
operation, and service clearances. Indicate lift points and recommendations and center of
gravity.  Indicate unit shipping, installation, and operating weights. Include shop drawings for
each size of factory fabricated roof curb.

B. Product Data:  Manufacturer's catalog sheets, brochures, performance charts, standard
schematic drawings, specifications, and installation instructions for each size unit. Include
specifications for all options and accessories.

C. Contract Closeout Submittals:
1. Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the

Owner's Representative.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
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1.05 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Unit shall conform to ANSI Z21.47/UL1995 for construction of packaged air conditioners.
2. Unit shall be factory tested, with design, construction and installation in accordance with

the following: ARI Standard 210, NFPA, UL, ASHRAE 15 Safety Code for Mechanical
Refrigeration, and all State or Local codes or regulations having jurisdiction.

3. Rate cooling capacities in accordance with ARI Standard 210.
4. Electrical components shall be UL listed.

1.06 WARRANTY

A. Provide a full parts and labor warranty for one year from start-up or 18 months from shipment,
whichever occurs first.

B. Provide a five  year manufacturer's warranty to include parts coverage for refrigeration
compressors .

C. Provide a ten year manufacturer's warranty to include parts coverage for heat exchangers.

PART 2  PRODUCTS

2.01 PACKAGED ROOF-TOP UNITS

A. Manufacturers:
1. Daikin Applied
2. The Trane Company.
3. Aaon.

B. General Description:
1. Furnish as shown on plans, Daikin Applied Rebel Single zone Heating and Cooling Unit(s)

model DPS. Unit performance and electrical characteristics shall be per the job schedule.
2. Configuration: Fabricate as detailed on prints and drawings:

a. Return plenum / economizer section
b. Filter section
c. Heat Pump Heating/Cooling coil section
d. Auxilary Electric Heating coil section
e. Supply fan section
f. Heat recovery section
g. Condensing Heat Pump unit section

3. The complete unit shall be cETLus listed.
4. The unit shall be ASHRAE 90.1-2016 compliant and labeled.
5. Each unit shall be specifically designed for outdoor rooftop application and include a

weatherproof cabinet. Each unit shall be completely factory assembled and shipped in one
piece. Packaged units shall be shipped fully charged with R-410 Refrigerant and oil.

6. The unit shall undergo a complete factory run test prior to shipment. The factory test shall
include a refrigeration circuit run test, a unit control system operations checkout, a unit
refrigerant leak test and a final unit inspection.

7. All units shall have decals and tags to indicate caution areas and aid unit service. Unit
nameplates shall be fixed to the main control panel door. Electrical wiring diagrams shall
be attached to the control panels. Installation, operating and maintenance bulletins and
start-up forms shall be supplied with each unit.

8. Performance: All scheduled EER, IEER, capacities and face areas are minimum accepted
values. All scheduled amps, kW, and HP are maximum accepted values that allow
scheduled capacity to be met.

9. Warranty: The manufacturer shall provide 12-month parts only warranty. Defective parts
shall be repaired or replaced during the warranty period at no charge. The warranty period
shall commence at startup or six months after shipment, whichever occurs first.

C. Cabinet, Casing, and Frame:
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1. Panel construction shall be double-wall construction for all panels.  All floor panels shall
have a solid galvanized steel inner liner on the air stream side of the unit to protect
insulation during service and maintenance. Insulation shall be a minimum of 2" thick with
an R-value of 13.0, and shall be 2 part injected foam.  Panel design shall include no
exposed insulation edges.  Unit cabinet shall be designed to operate at total static
pressures up to 5.0 inches w.g.

2. Exterior surfaces shall be constructed of pre-painted galvanized steel for aesthetics and
long term durability. Paint finish to include a base primer with a high quality, polyester
resin topcoat of a neutral beige color. Finished panel surfaces to withstand a minimum
1000-hour salt spray test in accordance with ASTM B117 standard for salt spray
resistance.

3. Service doors shall be provided on the fan section, filter section, control panel section, and
heating vestibule in order to provide user access to unit components. All service access
doors shall be mounted on multiple, stainless steel hinges and shall be secured by a latch
system. Removable service panels secured by multiple mechanical fasteners are not
acceptable.

4. The unit base shall overhang the roof curb for positive water runoff and shall seat on the
roof curb gasket to provide a positive, weathertight seal. Lifting brackets shall be provided
on the unit base to accept cable or chain hooks for rigging the equipment.

D. Outdoor / Return Air Section:
1. Unit shall be provided with an outdoor air economizer section. The economizer section

shall include outdoor, return, and exhaust air dampers. The economizer operation shall be
fully integral to the mechanical cooling and allow up to 100% of mechanical cooling if
needed to maintain the cooling discharge air temperature. The outdoor air hood shall be
factory installed and constructed from galvanized steel finished with the same durable
paint finish as the main unit. The hood shall include moisture eliminator filters to drain
water away from the entering air stream. The outside and return air dampers shall be
sized to handle 100% of the supply air volume. The dampers shall be parallel blade
design. Damper blades shall be gasketed with side seals to provide an air leakage rate of
1.5 cfm / square foot of damper area at 1” differential pressure in according with testing
defined in AMCA 500. A barometric exhaust damper shall be provided to exhaust air out
of the back of the unit. A bird screen shall be provided to prevent infiltration of rain and
foreign materials. Exhaust damper blades shall be lined with vinyl gasketing on contact
edges. Control of the dampers shall be by a factory installed direct coupled actuator.
Damper actuator shall be of the modulating, spring return type. A comparative enthalpy
control shall be provided to sense and compare enthalpy in both the outdoor and return air
streams to determine if outdoor air is suitable for “free” cooling. If outdoor air is suitable for
“free” cooling, the outdoor air dampers shall modulate in response to the unit’s
temperature control system.

2. Unit shall be provided with a 100% outdoor air hood.  The 100% outdoor air hood shall
allow outdoor air to enter from the back of the unit, at the draw-through filter section.  The
outdoor air hood shall be factory installed and constructed from galvanized steel finished
with the same durable paint finish as the main unit.  The hood shall include a bird screen
to prevent infiltration of foreign materials and a rain lip to drain water away from the
entering air stream.

3. Daikin Applied UltraSeal low leak dampers shall be provided.  Damper blades shall be
fully gasketed and side sealed and arranged vertically in the hood. Damper leakage shall
be less than 1.5 CFM/Sq. Ft. of damper area at 1.0 inch static pressure differential. 
Leakage rate to be tested in accordance with AMCA Standard 500. Damper blades shall
be operated from multiple sets of linkages mounted on the leaving face of the dampers. 
Control of the dampers shall be from a factory installed actuator.

4. Control of the outdoor dampers shall be by a factory installed actuator. Damper actuator
shall be of the modulating type. Damper to open when when supply fan starts, and close
when supply fan stops.

E. Energy Recovery:
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1. The rooftop unit shall be provided with an AHRI certified rotary wheel air-to-air heat
exchanger in a cassette frame complete with seals, drive motor and drive belt.  The
energy recovery wheel shall be an integral part of the rooftop unit with unitary construction
and does not require field assembly.  Bolt-on energy recovery units that require field
assembly and section to section gasketing and sealing are not acceptable.

2. The wheel capacity, air pressure drop and effectiveness shall be AHRI certified per AHRI
Standard 1060.  Thermal performance shall be certified by the manufacturer in
accordance with ASHRAE Standard 84, Method of Testing Air-to-Air Heat Exchangers
and AHRI Standard 1060, Rating Air-to-Air Heat Exchangers For Energy Recovery
Ventilation Equipment. 

3. The rooftop unit shall be designed with a track so the entire energy recovery wheel
cassette can slide out from the rooftop unit to facilitate cleaning. 

4. The unit shall have 2” Merv 7 filters for the outdoor air before the wheel to help keep the
wheel clean and reduce maintenance.  Filter access shall be by a hinged access door with
¼ turn latches.

5. The matrix design shall have channels to reduce cross contamination between the
outdoor air and the exhaust air.  The layers shall be effectively captured in aluminum and
stainless steel segment frames that provide a rigid and self-supporting matrix. All diameter
and perimeter seals shall be provided as part of the cassette assembly and shall be
factory set. Drive belt(s) of stretch urethane shall be provided for wheel rim drive without
the need for external tensioners or adjustment. 

6. The total energy recovery wheel shall be coated with silica gel desiccant permanently
bonded without the use of binders or adhesives, which may degrade desiccant
performance. The substrate shall be lightweight polymer and shall not degrade nor require
additional coatings for application in marine or coastal environments. Coated segments
shall be washable with detergent or alkaline coil cleaner and water. Desiccant shall not
dissolve nor deliquesce in the presence of water or high humidity.

7. Wheels shall be provided with removable energy transfer matrix. Wheel frame
construction shall be a welded hub, spoke and rim assembly of stainless, plated and/or
coated steel and shall be self-supporting without matrix segments in place. Segments
shall be removable without the use of tools to facilitate maintenance and cleaning.

8. Wheel bearings shall be selected to provide an L-10 life in excess of 400,000 hours. Rim
shall be continuous rolled stainless steel.  Wheels shall be connected to the shaft by
means of taper lock hubs.

9. The exhaust air fan shall be a direct drive SWSI plenum fan.  The exhaust fan shall be
sized for the airflow requirements per the construction schedule.  The unit controller shall
control the exhaust fan to maintain building pressure.  A VFD shall be provided for the
exhaust fan motor or the exhaust fan motor shall be an ECM motor.The rooftop unit shall
have single point electrical power connection and shall be ETL listed. 

10. The rooftop unit with the energy recovery wheel shall incorporate the economizer
operation.  The energy recovery wheel shall have a bypass damper.  When the unit is in
the economizer mode of operation the energy recovery wheel shall stop and the bypass
dampers shall be opened.  The outdoor air shall be drawn through the bypass dampers to
reduce the pressure drop of the outdoor airstream.

11. When the outside air is below 32F (adjustable) the bypass damper will open for 5 minutes
(adjustable) every 60 minute period (adjustable).  Exhaust air continues to run though the
core during this time to remove frost buildup.

12. The ERV core shall transfer both sensible and latent energy between the incoming fresh
air stream and the exhaust stale air stream.

13. E. The ERV core shall be in either a cross-flow or counter cross-flow orientation and have
no moving parts.

14. The ERV core shall be certified by AHRI under its Standard 1060 for Energy Recovery
Ventilators. Products not currently AHRI certified will not be accepted.

15. The ERV core shall achieve the minimum effectiveness value as indicated in the
schedule.
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16. The fresh air stream must have complete separation from the stale air stream to prevent
cross contamination.

17. The ERV core shall have Exhaust Air Transport Ratio of 0.5% as tested to AHRI 1060
(EATR) to prevent cross-over of gases, contaminants or odors.

18. The ERV core’s Outdoor Air Correction Factor (OACF) shall not exceed 1.0 as tested to
AHRI 1060 (OACF) Standard.

19. The ERV core shall not be degraded or promote the growth of mold and bacteria with a
rating of zero in testing according to ISO846 A and C.

20. The ERV core must be able to tolerate freezing temperatures of -30°C (-22°F and not
have an increase in EATR or decrease in performance after being frozen.

21. The ERV core must be able to tolerate high temperatures of +60°C and not have an
increase in EATR or decrease in performance at these elevated temperatures.

22. The ERV core must be freeze tolerant tested to 40 freeze thaw cycles from -20¬o C to
+20o C while maintaining the energy recovery effectiveness and EATR rating of 0.5%.

23. The ERV core must be water washable to remove dust and contaminants.
24. The ERV core must be flame proof and comply with UL 723 with a flame spread index that

shall not be over 25 and a smoke index that shall not be over 50.
25. The ERV cores should have particulate filters positioned before the incoming air streams.
26. Accepted manufacturer: CORE Energy Recovery Solutions or approved equal, subject to

compliance with requirements

F. Exhaust Fan:
1. Exhaust fan shall be a single width, single inlet (SWSI) airfoil centrifugal fan. The fan

wheel shall be Class II construction with aluminum fan blades that are continuously
welded to the hub plate and end rim. The exhaust fan shall be a direct drive fan mounted
to the motor shaft. Belts and sheaves are not acceptable due to the additional
maintenance.

2. The fan motor shall be a totally enclosed EC motor that is speed controlled by the rooftop
unit controller. The motor shall include thermal overload protection and protect the motor
in the case of excessive motor temperatures. The motor shall have phase failure
protection and prevent the motor from operation in the event of a loss of phase. Motors
shall be premium efficiency.

3. The unit DDC controller shall provide building static pressure control. The unit controller
shall provide proportional control of the exhaust fans from 25% to 100% of the supply air
fan designed airflow to maintain the adjustable building pressure setpoint. The field shall
mount the required sensing tubing from the building to the factory mounted building static
pressure sensor.

G. Filters:
1. Unit shall be provided with a draw-through filter section. The filter rack shall be designed

to accept a 2” prefilter and a 4” final filter.  The unit design shall have a hinged access
door for the filter section.  The manufacturer shall ship the rooftop unit with 2” MERV 8
and 4" MERV 14  filters.

H. Heat Pump Heating/Cooling Coil:
1. The indoor coil section shall be installed in a draw through configuration, upstream of the

supply air fan. The coil section shall be complete with a factory piped cooling coil and an
ASHRAE 62.1 compliant double sloped drain pan.

2. The direct expansion (DX) heating/cooling coils shall be fabricated of seamless high
efficiency copper tubing that is mechanically expanded into high efficiency aluminum plate
fins.  Coils shall be a multi-row, staggered tube design with a minimum of 3 rows.  All
cooling coils shall have an interlaced coil circuiting that keeps the full coil face active at all
load conditions. All coils shall be factory leak tested with high pressure air under water. 

3. The cooling coil shall have an electronic controlled expansion valve.  The unit controller
shall control the expansion valve to maintain liquid subcooling and the superheat of the
refrigerant system.

4. Provide a reversing valve for heat pump operation.
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5. The refrigerant suction lines shall be fully insulated from the expansion valve to the
compressors.

6. The drain pan shall be stainless steel and positively sloped.  The slope of the drain pan
shall be in two directions and comply with ASHRAE Standard 62.1.  The drain pan shall
have a minimum slope of 1/8" per foot to provide positive draining. The drain pan shall
extend beyond the leaving side of the coil.  The drain pan shall have a threaded drain
connection extending through the unit base. 

I. Hot Gas Reheat:
1. Unit shall be equipped with a fully modulating hot gas reheat coil with hot gas coming from

the unit condenser
2. Hot gas reheat coil shall be a Micro Channel design.  The aluminum tube shall be a micro

channel design with high efficiency aluminum fins.  Fins shall be brazed to the tubing for a
direct bond.  The capacity of the reheat coil shall allow for a 20°F temperature rise at all
operating conditions.

3. The modulating hot gas reheat systems shall allow for independent control of the cooling
coil leaving air temperature and the reheat coil leaving air temperature.  The cooling coil
and reheat coil leaving air temperature setpoints shall be adjustable through the unit
controller.  During the dehumidification cycle the unit shall be capable of 100% of the
cooling capacity.  The hot gas reheat coil shall provide discharge temperature control
within +/- 2°F.  

4. Each coil shall be factory leak tested with high-pressure air under water.

J. Supply Fan:
1. Supply fan shall be a single width, single inlet (SWSI) airfoil centrifugal fan.  The fan wheel

shall be Class II construction with fan blades that are continuously welded to the hub plate
and end rim. The supply fan shall be a direct drive fan mounted to the motor shaft.  Belts
and sheaves are not acceptable due to the additonal maintenance.

2. All fan assemblies shall employ solid steel fan shafts. Heavy-duty pillow block type, self-
aligning, grease lubricated ball bearings shall be used. Bearings shall be sized to provide
a L-50 life at 250,000 hours. The entire fan assembly shall be isolated from the fan
bulkhead with a flexible collar and mounted on 1” spring isolators.

3. All fan assemblies shall be statically and dynamically balanced at the factory, including a
final trim balance, prior to shipment.

4. Supply fan and motor assembly combinations larger than 8 hp or 22” diameter shall be
internally isolated on 1” deflection, spring isolators and include removable shipping tie
downs.

5. The fan motor shall be a totally enclosed EC motor that is speed controlled by the rooftop
unit controller.  The motor shall include thermal overload protection and protect the motor
in the case of excessive motor temperatures.  The motor shall have phase failure
protection and prevent the motor from operation in the event of a loss of phase.  Motors
shall be premium efficiency. 

6. The supply fan shall be capable of airflow modulation from 30% to 100% of the scheduled
designed airflow.  The fan shall not operate in a state of surge at any point within the
modulation range.

K. Auxilary Electric Heating Section:
1. The rooftop unit shall include an electrical heating section.  The electric coil design shall

be one electric heating module factory installed downstream of the supply air fan in the
heat section. Electrical coil to incorporate SCR control of heating output.

L. Condensing Heat Pump Section:
1. Outdoor coils shall have seamless copper tubes, mechanically bonded into aluminum

plate-type fins. The fins shall have full drawn collars to completely cover the tubes. A sub-
cooling coil shall be an integral part of the main outdoor air coil. Each outdoor air coil shall
be factory leak tested with high-pressure air under water.

2. Outdoor air coils shall be protected from incidental contact to coil fins by a coil guard. Coil
guard shall be constructed of cross wire welded steel with PVC coating.
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3. Fan motors shall be an ECM type motor for proportional control. The unit controller shall
proportionally control the speed of the condenser fan motors to maintain the head
pressure of the refrigerant circuit from ambient condition of 25~120°F. Mechanical cooling
shall be provided to 25º F. The motor shall include thermal overload protection and protect
the motor in the case of excessive motor temperatures. The motor shall have phase
failure protection and prevent the motor from operation in the event of a loss of phase.

4. The condenser fan shall be low noise blade design. Fan blade design shall be a dynamic
profile for low tip speed. Fan blade shall be of a composite materia

5. The unit shall have scroll compressors. One of the compressors shall be an inverter
compressor providing proportional control. The unit controller shall control the speed of
the compressor to maintain the discharge air temperature. The inverter compressor shall
have a separate oil pump and an oil separator for each compressor that routes oil back to
the compressor instead of through the discharge line. A refrigeration capacity-control
device will not be accepted as an equal to inverter scroll compressors

6. Pressure transducers shall be provided for the suction pressure and head pressure.
Temperature sensor shall be provided for the suction temperature and the refrigerant
discharge temperature of the compressors. All of the above devices shall be an input to
the unit controller and the values be displayed at the unit controller.

7. Each circuit shall be dehydrated and factory charged with R-410A Refrigerant and oil.

M. Electrical:
1. Unit wiring shall comply with NEC requirements and with all applicable UL standards. All

electrical components shall be UL recognized where applicable. All wiring and electrical
components provided with the unit shall be number and color-coded and labeled
according to the electrical diagram provided for easy identification. The unit shall be
provided with a factory wired weatherproof control panel. Unit shall have a single point
power terminal block for main power connection. A terminal board shall be provided for
low voltage control wiring. Branch short circuit protection, 115-volt control circuit
transformer and fuse, system switches, and a high temperature sensor shall also be
provided with the unit. Each compressor and condenser fan motor shall be furnished with
contactors and inherent thermal overload protection. Supply fan motors shall have
contactors and external overload protection. Knockouts shall be provided in the bottom of
the main control panels for field wiring entrance.

2. A GFI receptacle shall be unit mounted that is field powered.
3. A single non-fused disconnect switch shall be provided for disconnecting electrical power

at the unit. Disconnect switches shall be mounted internally to the control panel and
operated by an externally mounted handle.

N. Controls:
1. Provide a microprocessor based system to control all refrigeration functions including

compressor speed, condenser fan function, unit safety protection, including compressor
minimum run and minimum off times, and diagnostics.  This system shall operate the unit
at peak efficiency utilizing variable head pressure control and electronic expansion valve
while maintaining the cooling, or heating in heat pump operation, call per third party
control.  The microprocessor control shall consist of only direct expansion required
temperature sensors, pressure sensors, controller and keypad/display operator interface.
Refrigeration sensors and controller shall be factory mounted, wired and tested.

2. The microprocessor controls shall be solely dependent on communications with any on-
site or remote PC or master control panel for proper unit operation. The microprocessor
memory shall be protected from voltage fluctuations as well as any extended power
failures. No commissioning settings shall be lost, even during extended power shutdowns

3. The microprocessor controls shall be dependent on starting and stopping of the unit via
terminal strip control and logic. The control system shall be capable of providing a remote
alarm indication. The microprocessor show provide compressor capacity & status, defrost
status (heat pump only), condensate overflow alarm, and dirty filter alarm.
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4. All digital and analog inputs and outputs shall be protected against damage from
transients or incorrect voltages. All field wiring shall be terminated at a separate, clearly
marked terminal strip.

5. The keypad interface shall allow convenient navigation and access to the commissioning
functions.  The unit keypad/display character format shall be 4 lines x 20 characters. All
control settings shall be password protected against unauthorized changes.  For ease of
service, the display format shall be English language readout. Coded formats with look-up
tables will not be accepted.  The user interaction with the display shall provide the
following information as a minimum:
a. Supply and exhaust fan speed control.
b. Refrigeration alarm details.

O. Roof Curb:
1. A prefabricated heavy gauge galvanized steel, mounting curb shall be provided for field

assembly on the roof decking prior to unit shipment. The roof curb shall be a full perimeter
type with complete perimeter support of the air handling section and condensing section.
The curb shall be a minimum of 18" high and include a nominal 2" x 4" wood nailing strip.
Gasket shall be provided for field mounting between the unit base and roof curb.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop
drawings.

B. Verify that proper power supply is available.

3.02 INSTALLATION

A. Roof Curbs:  Furnish roof curbs to Roofing/General Contractor for installation.

B. Install packaged units on roof curbs in complete accordance with the manufacturer's printed
instructions and as indicated.

C. Provide all piping, electrical, and ductwork connections to units through factory furnished and
installed, or factory furnished and field installed through the base openings.

D. Mount units on factory built roof mounting curb providing watertight enclosure to protect
ductwork and utility services.  Install roof mounting curb level.

3.03 SYSTEM STARTUP

A. Prepare and start equipment.  Adjust for proper operation.

3.04 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Demonstrate operation to Owner's maintenance personnel.

3.05 MAINTENANCE

A. Provide two separate service offerings (spring and fall) for preventive service and maintenance
(in addition to start-up of systems) of packaged roof top units.
1. Furnish the following Cooling Cycle service and maintenance of package for the roof top

units during the Spring period within one year from Date of Substantial Completion,
including but not limited to the following:
a. Report in with the Customer Representative
b. Record and report abnormal conditions, measurements taken, etc.
c. Review customer logs with the customer for operational problems and trends.
d. General Assembly Inspection

1) Inspect for leaks and report leak check results.
2) Repair minor leaks as required (e.g. valve packing, flare nuts).
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3) Calculate refrigerant loss rate and report to the customer.
4) Check the sheaves and pulleys for wear and alignment.
5) Check the belts for tension, wear, cracks, and/or glazing.
6) Verify proper damper operation.
7) Check mechanical linkages for wear, tightness, and clearances.
8) Verify clean condenser and evaporator.
9) Verify clean evaporator fan.
10) Verify clean air filters.
11) Verify the operation of the crankcase oil heater(s), if applicable.

e. Controls and Safeties Inspection
1) Verify the operation of the discharge air temperature control device, if

applicable.
2) Verify the operation of the outside air temperature control device.
3) Verify the operation of the mixed air temperature control device.
4) Test the operation of the high condenser pressure safety device.  Calibrate, if

necessary, and record setting.
5) Test the operation of the low temperature safety device.  Calibrate, if necessary,

and record setting.
6) Test the operation of the low pressure safety device(s).  Calibrate, if necessary,

and record setting.
f. Lubrication

1) Lubricate motor bearings, if applicable.
2) Lubricate fan bearings.
3) Check oil level in the compressor(s), if applicable.

g. Motor and Starter
1) Clean the starter and cabinet.
2) Inspect wiring and connections for tightness and signs of overheating and

discoloration.
3) Check the contactors for free and smooth operation.
4) Meg the compressor motor(s) and record readings.
5) Verify the tightness of the compressor motor terminal connections.
6) Verify the operation of the crankcase oil heater(s), if applicable.

h. Startup and Checkout Procedure
1) Start the unit.
2) Verify the starter operation.
3) Verify the smooth operation of the compressors and fans.
4) Log operating conditions of the unit after the system has stabilized.
5) Review operating procedures with operating personnel.
6) Provide a written report of completed work, operating log, and indicate any

uncorrected deficiencies detected.
i. Provide written report to Owner.

2. Furnish the following Heating Cycle service and maintenance of package for the roof top
units during the Fall period within one year from Date of Substantial Completion, including
but not limited to the following:
a. Perform the heating inspection/maintenance procedure applicable to the unit

(steam/hot water, electric, gas).
b. Verify smooth operation of the fans.
c. Check the belts for tension, wear, cracks, and glazing.
d. Verify clean air filters.
e. Electric Heat Option

1) Inspect wiring and connections for tightness and signs of overheating and
discoloration.

2) Check and calibrate operating and safety controls, if applicable.
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3) Verify the operation of the heating elements.
4) Check voltage and amperage and compare readings with the watt rating on the

heater.
5) Startup/Checkout Procedure

(a) Verify smooth operation of the fans.
(b) Check the belts for tension, wear, cracks, and glazing.
(c) Verify clean air filters.
(d) Verify proper operation of the heating section.
(e) Verify the operation of the temperature controls.

f. Provide written report to Owner.

END OF SECTION
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SECTION 23 8129
VARIABLE REFRIGERANT FLOW HVAC SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air-source outdoor units.

B. Refrigerant piping.

C. Refrigerant branch units.

D. Indoor units.

1.02 RELATED REQUIREMENTS

A. Section 23 0800 - Commissioning of HVAC.

1.03 REFERENCE STANDARDS

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump
Equipment; 2023.

B. AHRI 1230 - Performance Rating of Variable Refrigerant Flow (VRF) Multi-Split Air-
Conditioning and Heat Pump Equipment; 2021.

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASHRAE Std 135 - A Data Communication Protocol for Building Automation and Control
Networks; 2020, with Errata (2023).

E. ITS (DIR) - Directory of Listed Products; Current Edition.

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 1995 - Heating and Cooling Equipment; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Submit manufacturer's standard data sheets showing the following for each item
of equipment, marked to correlate to equipment item markings indicated in Contract
Documents:
1. Outdoor Units:

a. Refrigerant Type and Size of Charge.
b. Output and Input Cooling Capacity:  Btu/h.
c. Output and Input Heating Capacity:  Btu/h.
d. Operating Temperature Range, Cooling and Heating.
e. Fan Capacity:  Flow in cfm with respective fan curves.
f. External Static Pressure (ESP):  In-wc.
g. Sound Pressure Level:  dB(A).
h. Electrical Data:  Complete including motor size.
i. Maximum number of indoor units that can be served.
j. Maximum refrigerant piping run from outdoor unit to indoor unit(s).
k. Maximum height difference between outdoor unit to Indoor unit(s), both above and

below.
2. Indoor Units:

a. Output and Input Cooling Capacity:  Btu/h.
b. Output and Input Heating Capacity:  Btu/h.
c. Fan Capacity:  Flow in cfm with respective fan curves.
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d. External Static Pressure (ESP):  In-wc.
e. Electrical Data:  Complete including motor size.
f. Maximum Lift of Built-in Condensate Pump.

3. Control Panels:  Complete data of controllers, input-output points, and zones.

C. Operating and Maintenance Data:
1. Manufacturer's complete standard instructions for each unit of equipment and control

panel.
2. Custom-prepared system operation, troubleshooting, and maintenance instructions and

recommendations.
3. Identification of replaceable parts and local source of supply.

D. Warranty:  Executed warranty, made out in Owner's name.

1.05 DELIVERY, STORAGE AND HANDLING

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Daikin; Model Aurora HR:  www.daikinac.com

B. LG Electronics U.S.A., Inc:  www.lghvac.com

C. Mitsubishi Electric Trane HVAC US, LLC:  www.metahvac.com

D. Substitutions:  Systems manufactured by other manufacturers will not be considered.

2.02 VARIABLE REFRIGERANT FLOW SYSTEM

A. Minimum System Requirements:
1. System Testing, Capacity Rating, and Performance:

a. AHRI 1230 when cooling capacity is equal or greater than 65,000 Btu/h.
b. AHRI 210/240 when cooling capacity is below 65,000 Btu/h.

2. Safety Certification:  Bear UL 1995 tested and ITS (DIR) listed certification label.
3. Outdoor Units:  Furnish installation and surface support hardware products in accordance

with ASCE 7 for wind restraint.
4. Cooling Mode Interior Performance:

a. Daytime Setpoint:  72 degrees F , plus or minus 2 degrees F .
b. Setpoint Range:  57 degrees F to 77 degrees F.
c. Night Setback:  78 degrees F.
d. Interior Relative Humidity:  20 percent, maximum.

5. Heating Mode Interior Performance:
a. Setpoint:  68 degrees F, plus or minus 2 degrees F.
b. Setpoint Range:  59 to 80 degrees F.
c. Night Setback:  60 degrees F.
d. Minimum Interior Relative Humidity:  10 percent RH.

2.03 AIR-SOURCE OUTDOOR UNITS

A. Heat Pump  Type:
1. DX refrigeration unit piped to one or more compatible indoor units either directly or

indirectly through one or more intermediate refrigeration branch units.

B. Unit Cabinet:
1. Capable of being installed with wiring and piping to the left, right, rear or bottom.
2. Designed to allow side-by-side installation with minimum spacing and vibration isolation.
3. Weatherproof and corrosion resistant; rust-proofed mild steel panels coated with baked

enamel finish.
4. Sound Pressure Level:  55 dB measured at 3 feet from front of unit.

C. Heat Sink Side:



Highland Falls - Fort Montgomery Central School District 23 8129

Alterations and Additions to FMES
Variable Refrigerant Flow HVAC

Systems
Project No. 2022-138 Ph1  Page No. 3 of 5 

1. Condenser Fans:
a. Provide minimum of 2 fans for each condenser within the outdoor unit.
b. Minimum External Static Pressure:  Factory set at 0.12 in-wc.
c. Fan Type:  Vertical discharging, direct-driven propeller type with variable speed

operation using DC-controlled ECM motors mechanically connected using
permanently lubricated bearings having whole assembly protected with fan guards.

2. Condenser Coils:
a. Copper  tubes expanded into aluminum fins to form mechanical bond; waffle louver fin

and rifled bore tube design to ensure high efficiency performance.

D. Refrigeration Side:
1. Factory assembled and wired with instrumentation, switches, and controller(s) to handle

unit specifics with direct coordination of remote controller(s) from indoor unit(s).
2. Refrigeration Circuit:  ECM driven dual scroll compressors, fans, condenser heat sink coil,

expansion valves, solenoid valves, distribution headers, capillaries, filters, shutoff valves,
oil separators, service ports, and refrigerant regulator.

3. Refrigerant:  R-410a factory charged.  Controller to alarm when charge is below capacity.
4. Variable Volume Control:  Modulate compressed refrigerant capacity automatically to

maintain constant suction and condensing pressures under varying refrigerant volume
required to handle remote loads.  Include defrost control.

5. Provide refrigerant subcooling to ensure the liquid refrigerant does not flash when
supplying to use indoor units.

6. Capable of heating operation at low end of operating range as specified, without additional
low ambient controls or auxiliary heat source; during heating operation, reverse cycle, oil
return, or defrost is not permitted due to potential reduction in space temperature.

7. Power Failure Mode:  Automatically restarts operation after power failure without loss of
programmed settings.

8. Safety Devices:  High pressure sensor with cut-out switch, low pressure sensor with cut-
out switch, control circuit fuses, crankcase heaters, fusible plug, overload relay, inverter
overload protector, thermal protectors for compressor and fan motors, overcurrent
protection for the inverter and antirecycling timers.

9. Oil Recovery Cycle:  Automatic, occurring 2 hours after start of operation and then every 8
hours of operation; maintain continuous heating during oil return operation.

E. Local Controls:
1. Include factory-wired instruments, sensors, switches, and safeties for unit control.
2. Configured to coordinate internal unit operation with remote indoor units and with built-in

capacity to coordinate other manifolded outdoor units and remote refrigerant branch
unit(s).

3. Include screen and button interface to setup operating schedules, setpoints, alarms, and
remote unit setpoint coordination.  Also used for system troubleshooting.

4. Self diagnostic, auto-check functions to detect malfunctions and display the type and
location.

F. BAS, SCADA, or other Integrated Automation Link:  ASHRAE Std 135 BACnet IP.

G. Power:
1. Electrical Requirement:  Refer to Drawing Unit Schedule.
2. Outdoor Mounted:  Provide fused NEMA 250 Type 4X disconnect switch.

2.04 REFRIGERANT PIPING

A. Two-Pipe Run:  Provide low-pressure vapor and high-pressure vapor gas pipes for each indoor
unit selected for seasonal heating or cooling service.

B. Three-Pipe Run:  Provide low-pressure vapor, high-pressure vapor gas, and liquid pipes for
each indoor unit selected for off-season heating and cooling changeover service.
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C. Refrigerant Flow Balancing:  Provide refrigerant piping joints and headers specifically designed
to ensure proper refrigerant balance and flow for optimum system capacity and performance; T-
style joints are prohibited.

2.05 REFRIGERANT BRANCH UNITS

A. Outdoor unit interface to handle two or more indoor units required to do automatic off-season
heating and cooling changeover.

B. Concealed box consisting internally-piped refrigeration loops, subcooling heat exchanger, and
other devices coordinated by electronic valves to facilitate off-season load management
between outdoor and indoor units.

C. Minimum Requirements:
1. Control direction of refrigerant flow using electronic expansion valves; use of solenoid

valves for changeover and pressure equalization is not permitted due to refrigerant noise;
use of multi-port branch selector boxes is not permitted unless spare ports are provided
for redundancy.

2. Provide one electronic expansion valve for each downstream indoor unit served except
when multiple indoor units are connected, provide balancing joints in downstream piping
to keep total capacity within branch unit capacity.

3. Energize subcooling heat exchanger during simultaneous heating and cooling service.
4. Casing:  Galvanized steel sheet with flame and heat resistant foamed polyethylene sound

and thermal insulation.
5. Refrigerant Connections:  Braze type.
6. Condensate Drainage:  Provide unit that does not require condensate drainage.

2.06 INDOOR UNITS

A. Manufacturers:
1. 3 by 3 ft, 4-way, Ceiling-Recessed Cassette, Indoor Units:

a. Daikin AC :  www.daikinac.com/#sle.
b. LG Electronics U.S.A., Inc :  www.lghvac.com/#sle.
c. Mitsubishi Electric Trane HVAC US, LLC :  www.metahvac.com/#sle.

2. 2 by 2 ft, 4-way, Ceiling-Recessed Cassette, Indoor Units:
a. Daikin AC :  www.daikinac.com/#sle.
b. LG Electronics U.S.A., Inc :  www.lghvac.com/#sle.
c. Mitsubishi Electric Trane HVAC US, LLC :  www.metahvac.com/#sle.

B. Minimum Unit Requirements:
1. DX Evaporator Coil:

a. Copper tubes expanded into aluminum fins to form a mechanical bond; waffle louver
fin and high heat exchange, rifled bore tube design; factory tested.

b. 2-, 3-, or 4-row cross fin design with 14 to 17 fins per inch and flare end-connections.
c. Provide thermistor on liquid and gas lines wired into local controller.
d. Refrigerant circuits factory-charged with dehydrated air for field charging.

2. Fan Section:
a. Variable or three-speed ECM fan with automatic airflow adjustment; external static

pressure selectable during commissioning.
b. Thermally protected, direct-drive motor with statically and dynamically balanced fan

blades.
c. Minimum-adjustable external static pressure 0.32 in-wc; provide for mounting of field-

installed ducts.
3. Local Unit Controls:

a. Temperature Control:  Return air control using thermistor tied to computerized
Proportional-Integral-Derivative (PID) control of superheat.

b. Temperature Zones:
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1) Single Indoor Unit:  Set served space(s) as the local temperature zone.
2) Multiple Indoor Units:  For large zones, group and coordinate related indoor

units  with served spaces as the local temperature zone with each indoor unit as
sub-zone.

4. Return Air Filter:
a. Manufacturer's standard, monitored with adjustable static pressure switch.

5. Condensate:
a. Built-in condensate drain pan with PVC drain connection for drainage.
b. Units With Built-In Condensate Pumps:  Provide condensate safety shutoff and

alarm.
c. Units Without Built-In Condensate Pump:  Provide built-in condensate float switch

and wiring connections.
6. Cabinet Insulation:  Sound absorbing foamed polystyrene and polyethylene insulation.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install refrigerant piping in accordance with equipment manufacturer's instructions.

C. Perform wiring in accordance with NFPA 70, National Electric Code (NEC).

D. Coordinate with installers of systems and equipment connecting to this system.

3.02 SYSTEM STARTUP

A. Provide manufacturer's field representative to perform system startup.

B. Prepare and start equipment and system in accordance with manufacturer's instructions and
recommendations.

C. Adjust equipment for proper operation within manufacturer's published tolerances.

3.03 COMMISSIONING

A. See Section 01 9113 - General Commissioning Requirements for additional requirements.

B. Execute mechanical system commissioning as indicated on Section 23 0800.

C. Replace components not functioning properly.

3.04 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals for additional submittals.

B. Demonstrate proper operation of equipment to Owner's designated representative.

C. Demonstration:  Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
2. Briefly describe function, operation, and maintenance of each component.

D. Training:  Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of two hours of training.

END OF SECTION
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SECTION 23 8216
AIR COILS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electric coils.

1.02 RELATED REQUIREMENTS

A. Section 26 0583 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide coil and frame configurations, dimensions, materials, rows, connections,
and rough-in dimensions.

C. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and
by storing indoors.

B. Protect coils from entry of dirt and debris with pipe caps or plugs.

PART 2  PRODUCTS

2.01 ELECTRIC COILS

A. Manufacturers:
1. Greenheck; Model IDHB: www.greenheck.com .
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Assembly:  UL listed and labelled, with terminal control box and hinged cover, splice box, coil,
casing, and controls.

C. Coil:  Enclosed copper tube, aluminum finned element of coiled nickel-chrome resistance wire
centered in tubes and embedded in refractory material.

D. Casing:  Die formed channel frame of 16 gauge, 0.0598 inch galvanized steel with 3/8 inch
mounting holes on 3 inch centers.  Provide tube supports for coils longer than 36 inches.

E. Controls:  Automatic reset thermal cut-out, built-in magnetic contactors, control circuit
transformer and fuse, manual reset thermal cut-out, air flow proving device, fused disconnect,
load fuses.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's written instructions.

B. Install in ducts and casings in accordance with SMACNA (DCS).
1. Provide airtight seal between coil and duct or casing.

C. Electric Duct Coils:  Wire in accordance with NFPA 70.  Refer to Section 26 0583.

END OF SECTION
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SECTION 26 0505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

1.02 RELATED REQUIREMENTS

A. Section 01 7000 - Execution and Closeout Requirements:  Additional requirements for
alterations work.

1.03 ADMINISTRATIVE REQUIREMENTES:

A. Survey and document all equipment and componenets scheduled for removal. Provide listing
to Owner for review. Contractor is to deliver all items identified by Owner to be retained over to
Owner . All other equipment and associated components shall become the Contractor's
property. Contractor is responsible for prompt removal of equipment from project site in
accordance with applicable federal, state, and local regulations.

1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that abandoned wiring and equipment serve only abandoned facilities.

B. Demolition drawings are based on casual field observation and existing record documents.

C. Report discrepancies to Architect before disturbing existing installation.

D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. Provide temporary wiring and connections to maintain existing systems in service during
construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

D. Existing Fire Alarm System:  Maintain existing system in service until new system is accepted.
 Disable system only to make switchovers and connections.  Minimize outage duration.
1. Notify Owner before partially or completely disabling system.
2. Notify local fire service.
3. Make notifications at least 24 hours in advance.
4. Make temporary connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Perform work for removal and disposal of equipment and materials containing toxic substances
regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with
applicable federal, state, and local regulations. Applicable equipment and materials include, but
are not limited to:
1. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge

(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon,
and incandescent.
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B. Remove, relocate, and extend existing installations to accommodate new construction.

C. Remove abandoned wiring to source of supply.

D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes.  Cut conduit flush with walls and floors, and patch surfaces.

E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are
not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.

G. Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

H. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other
accessories.

I. Repair adjacent construction and finishes damaged during demolition and extension work.

J. Maintain access to existing electrical installations that remain active.  Modify installation or
provide access panel as appropriate.

K. Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.

B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

C. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior
and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken
electrical parts.

END OF SECTION
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SECTION 26 0510
BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Electrical Requirements

1.02 RELATED REQUIREMENTS

A. Refer to Section 01 0000 - General Requirements.

1.03 REFERENCE STANDARDS

A. The following standards shall govern and shall constitute minimum requirements as approved.
 If the requirements of this specification exceed those of the standards mentioned, this
specification shall govern.
1. Local Building Codes.
2. Underwriters Laboratories, Inc., (UL) approved or listed:  All materials shall be UL

approved or third party certified.
3. Local Electric Utility:  Standards in effect on bidding date.
4. Local Telephone Utility:  Standards in effect on bidding date for service entrance.
5. National Electrical Manufacturer's Association, NEMA:  Equipment enclosures, mountings

and connections.
6. America National Standards Institute, ANSI:  Where mentioned herein.
7. American Institute of Electronic and Electrical Engineers, IEEE:  Power equipment.
8. National Electrical Safety Code, NESC:  Outdoor and overhead work for temporary

service.
9. Occupational Safety and Health Act, OSHA:  Requirements for safety and health of

employees.
10. National Fire Prevention Association, NFPA:

a.  70, National Electric Code, NEC.
b.  101, Life Safety Code.

11. Building Code of New York State.
12. Fire Code of New York State.
13. Energy Conservation Construction Code of New York State.
14. New York State Department of Labor Rules and Regulations.
15. New York State Education Department "Manual of Planning Standards".

B. References to codes, specifications, and standards called for in the specification sections and
on the drawings mean, the latest edition, amendment and revision adopted by the authority
have jurisdiction in effect on the date of these contract documents.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Provide all labor, items, articles, materials, operations, methods, or equipment listed,
mentioned, indicated, or scheduled on the drawings and specified herein, and required to
complete the electrical work.

B. Electrical trade shall include their required cutting and patching work unless shown as part of
the General Construction work on the architectural drawings.

C. Cost of fees shall be included in the bid as follows:
1. Construction permits.
2. Inspections and tests as described in this section.

D. Contract drawings and specifications are complementary and must be so construed to
determine the full scope of work.

E. Drawings:
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1. Contract Drawings are, in part, diagrammatic and are intended to convey the scope of the
work and indicate the general arrangement of the equipment.  Follow these Drawings in
laying out the work.  Consult all drawings to become familiar with all conditions affecting
the Work and to verify spaces in which the work will be installed.

2. Reasonable changes required by job conditions (including offsetting of conduits around
beams, etc.) shall be made, after obtaining the Engineer's approval, at no additional cost
to the Owner .

F. Definitions:
1. The term "provide" shall have the same meaning as "furnish and install". All materials so

implied either on the drawings or in these specifications shall be furnished and installed
unless specifically noted otherwise.

2. The term “circuitry” shall have the same meaning as “conductors, pathway, and all
associated components required for a complete circuit”.

1.05 SUBMITTALS

A. Reference Section 01 3000 - Administrative Requirements for submittal process.

1.06 QUALITY ASSURANCE

A. Licensing
1. The Contractor shall hold a license to perform the work as issued by the local jurisdiction.
2. Electrical Contract Work shall be performed by, or under, the direct supervision of a

Licensed Electrician.

B. Underwriters' Certificate:  Prior to submittal of Request for Final Payment, an electrical
inspection certificate shall be obtained and submitted for approval. List of approved 3rd party
inspecting underwriters is listed below:
1. Commonwealth of Pennsylvania Inspectors, Mike Kieff (315-408-5709).
2. Electrical Underwriters of NY, LLC (845-569-1759).
3. Inspections on Time (845-233-6711)
4. Other Underwriters are not restricted, however credentials shall be provided for Engineer

approval prior to Inspection.

1.07 FIELD CONDITIONS

A. Prior to commencement of work, the Contractor(s) effecting such system shall survey all
building electrical systems and components, including fire alarm, intrusion, communications,
clock and computer; make written notice to the Owner regarding existing damages, missing
items and incomplete systems.  Prior to the conclusion of this project, the Contractor shall verify
with the Project Representative that all building systems have been returned to their original
conditions.

B. Any discrepancies shall be called to the attention of the Engineer before bids are taken.  Bids
shall be based on code and functional adequacy.  Failure of the Contractor in this respect shall
not relieve him of responsibility for a fully adequate installation at no increase in cost.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Provide new equipment and material unless otherwise called for.

B. All equipment and/or materials shall be new and shall carry the label of Underwriter's
Laboratories Inc., whenever UL requirements are applicable.

C. Materials of same general type, such as wiring devices and luminaries, shall be of the same
make throughout the building so that appearance and operation are uniform.

PART 3 EXECUTION

3.01 CLEANING AND REPAIR

A. Cutting and Patching
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1. Refer to “General Conditions of the Contract for Construction,” for additional requirements.
 Cut and drill from both sides of walls and/or floors to eliminate splaying.  Patch any cut or
abandoned holes left by removals of equipment, fixtures, etc.  Patch adjacent existing
work disturbed by installation of new work including insulation, walls and wall covering,
ceiling and floor covering, other finished surfaces.  Patch openings and damaged areas
equal to existing surface finish.  Cut openings in prefabricated construction units in
accordance with manufacturer’s instructions.

B. Contractor shall at all times keep the project free from accumulation of waste material or
rubbish caused by his operation.

C. When directed, just prior to final acceptance, clean all equipment under contract including, but
not limited to the following:
1. Lighting fixtures, panelboards, control centers, clocks, receptacles, and switch plates.
2. All equipment to be painted, removing all rust, etc., and leave ready for painting.
3. Building, by removing all debris, leftover conduits, wire insulation, cartons, etc., left

because of this work.

END OF SECTION
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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Metal-clad cable.

C. Wiring connectors.

D. Electrical tape.

E. Heat shrink tubing.

F. Oxide inhibiting compound.

G. Wire pulling lubricant.

H. Cable ties.

I. Firestop sleeves.

1.02 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

B. Section 26 0505 - Selective Demolition for Electrical:  Disconnection, removal, and/or extension
of existing electrical conductors and cables.

C. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for
grounding conductors and grounding connectors.

D. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2023.

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with Editorial Revision (2020).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2020).

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2020.

G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

H. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable;
2018.

I. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical
Energy; 2021.

J. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
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M. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

N. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

O. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

P. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

Q. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.

R. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other

sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from Contract Documents.  Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

C. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.08 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.
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B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is not permitted. 

F. Armored cable is not permitted.

G. Metal-clad cable is permitted only as follows: 
1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes
to luminaires.
1) Maximum Length:  6 feet.

H. Manufactured wiring systems are not permitted. 

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Provide new conductors and cables manufactured not more than one year prior to installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

H. Conductor Material:
1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.

Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper

conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.

I. Minimum Conductor Size: 
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.

J. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction.  Maintain consistent color coding throughout project.
2. Color Coding Method:  Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
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2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.
d. For modifications or additions to existing wiring systems, comply with existing color

code when existing code complies with NFPA 70 and is approved by the authority
having jurisdiction.

e. For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. General Cable Technologies Corporation :  www.generalcable.com/#sle.
d. Service Wire Co:  www.servicewire.com/#sle.
e. Southwire Company:  www.southwire.com/#sle.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:
1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:
1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.

a. Size 4 AWG and Larger:  Type XHHW-2.
b. Installed Underground:  Type XHHW-2.
c. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with labeled

maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.04 METAL-CLAD CABLE

A. Manufacturers:
1. AFC Cable Systems Inc:  www.afcweb.com/#sle.
2. Encore Wire Corporation:  www.encorewire.com/#sle.
3. Service Wire Co:  www.servicewire.com/#sle.
4. Southwire Company:  www.southwire.com/#sle.

B. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed
for use in classified firestop systems to be used.

C. Conductor Stranding:
1. Size 10 AWG and Smaller:  Solid.
2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.

F. Grounding:  Full-size integral equipment grounding conductor.

G. Armor:  Steel, interlocked tape.
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2.05 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 0526.

C. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger :  Use mechanical connectors or compression

connectors .

D. Wiring Connectors for Terminations:
1. Provide terminal lugs for connecting conductors to equipment furnished with terminations

designed for terminal lugs.
2. Provide compression adapters for connecting conductors to equipment furnished with

mechanical lugs when only compression connectors are specified.
3. Where over-sized conductors are larger than the equipment terminations can

accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

6. Stranded Conductors Size 10 AWG and Smaller:  Use crimped terminals for connections
to terminal screws.

7. Conductors for Control Circuits:  Use crimped terminals for all connections.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

G. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. NSI Industries LLC:  www.nsiindustries.com/#sle.

H. Mechanical Connectors:  Provide bolted type .
1. Manufacturers:

a. Burndy LLC :  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

I. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
1. Manufacturers:

a. Burndy LLC :  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.
1. Manufacturers:

a. Burndy LLC :  www.burndy.com/#sle.
b. Ilsco:  www.ilsco.com/#sle.
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c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2.06 ACCESSORIES

A. Electrical Tape:
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Plymouth Rubber Europa:  www.plymouthrubber.com/#sle.

2. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

3. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

4. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.

7. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. Burndy LLC :  www.burndy.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.
1. Manufacturers:

a. Burndy LLC :  www.burndy.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. Ilsco:  www.ilsco.com/#sle.

D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. American Polywater Corporation:  www.polywater.com/#sle.
c. Ideal Industries, Inc:  www.idealindustries.com/#sle.

E. Cable Ties:  Material and tensile strength rating suitable for application.
1. Manufacturers:

a. Burndy LLC :  www.burndy.com/#sle.

F. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for cables
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.
1. Products:

a. Menzies Metal Products; Electrical Roof Stack and Cap:  www.menzies-
metal.com/#sle.
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b. Menzies Metal Products; Electrical Retro Box:  www.menzies-metal.com/#sle.

G. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as indicated.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors and
cables.

3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
6. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as

separate, combining them together in a single raceway is not permitted.

B. Install products in accordance with manufacturer's instructions.

C. Perform work in accordance with NECA 1 (general workmanship).

D. Install metal-clad cable (Type MC) in accordance with NECA 120.

E. Installation in Raceway:
1. Tape ends of conductors and cables to prevent infiltration of moisture and other

contaminants.
2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.

F. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

G. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction.  Provide independent
support from building structure.  Do not provide support from raceways, piping, ductwork, or
other systems.
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1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

H. Terminate cables using suitable fittings.
1. Metal-Clad Cable (Type MC):

a. Use listed fittings.
b. Cut cable armor only using specialized tools to prevent damaging conductors or

insulation. Do not use hacksaw or wire cutters to cut armor.

I. Install conductors with a minimum of 12 inches of slack at each outlet.

J. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

K. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

L. Make wiring connections using specified wiring connectors.
1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make

splices in conduit bodies or wiring gutters.
2. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors.
3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
6. Compression Connectors:  Secure connections using manufacturer's recommended tools

and dies.

M. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.
1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical

tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape

or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical

tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer

covering of moisture sealing electrical tape.
3. Wet Locations:  Use heat shrink tubing.

N. Insulate ends of spare conductors using vinyl insulating electrical tape.

O. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

P. Identify conductors and cables in accordance with Section 26 0553.

Q. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

R. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.
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3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test
is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.
1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing.

Replace SPDs damaged by performing high potential testing with SPDs connected.

D. Branch circuits 200 amp and larger shall be tested during installation for continuity and
identification and pass operational tests to determine that all circuits perform the function for
which they are designed.  For all feeder wiring rated 600 volts or less, provide 1,000 volt
"Megger" insulation test prior to energizing feeders.  Use 1,000 volt motor driven megger for all
tests.  Test voltage shall be applied until readings reach a constant value, and until three (3)
equal readings, each one (1) minute apart, are obtained.  Minimum megger reading shall be
45megohms for feeder conductors.  Documents test results are submitted for approval prior to
energizing conductors.

E. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 0526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground bars.

1.02 RELATED REQUIREMENTS

A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional
requirements for conductors for grounding and bonding, including conductor color coding.
1. Includes oxide inhibiting compound.

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

D. Field quality control test reports.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.

C. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

E. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

F. Communications Systems Grounding and Bonding:
1. Provide intersystem bonding termination at service equipment or metering equipment

enclosure and at disconnecting means for any additional buildings or structures in
accordance with NFPA 70.

2. Provide bonding jumper in raceway from intersystem bonding termination to each
communications room or backboard and provide ground bar for termination.
a. Bonding Jumper Size:  6 AWG, unless otherwise indicated or required.
b. Raceway Size:  3/4 inch trade size unless otherwise indicated or required.
c. Ground Bar Size:  1/4 by 2 by 12 inches unless otherwise indicated or required.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
2) Use bare copper conductors where directly encased in concrete (not in

raceway).

C. Connectors for Grounding and Bonding:
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1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

4. Manufacturers - Mechanical and Compression Connectors:
a. Advanced Lightning Technology (ALT) :  www.altfab.com/#sle.
b. Burndy LLC :  www.burndy.com/#sle.
c. Harger Lightning & Grounding :  www.harger.com/#sle.
d. Thomas & Betts Corporation :  www.tnb.com/#sle.

5. Manufacturers - Exothermic Welded Connections:
a. Burndy LLC :  www.burndy.com/#sle.
b. Cadweld, a brand of Erico International Corporation :  www.erico.com/#sle.
c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC :

 www.thermoweld.com/#sle.

D. Ground Bars:
1. Description:  Copper rectangular ground bars with mounting brackets and insulators.
2. Size:  As indicated.
3. Holes for Connections:  As indicated or as required for connections to be made.
4. Manufacturers:

a. Advanced Lightning Technology (ALT) :  www.altfab.com/#sle.
b. Erico International Corporation :  www.erico.com/#sle.
c. Harger Lightning & Grounding :  www.harger.com/#sle.
d. thermOweld, subsidiary of Continental Industries; division of Burndy LLC :

 www.thermoweld.com/#sle.

E. Oxide Inhibiting Compound:  Comply with Section 26 0519.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as indicated.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Make grounding and bonding connections using specified connectors.
1. Remove appropriate amount of conductor insulation for making connections without

cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

D. Identify grounding and bonding system components in accordance with Section 26 0553.
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3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.13.

D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within
the previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

END OF SECTION
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SECTION 26 0529
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Support and attachment requirements and components for equipment, conduit, cable, boxes,
and other electrical work.

1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete:  Concrete equipment pads.

B. Section 26 0533.13 - Conduit for Electrical Systems:  Additional support and attachment
requirements for conduits.

C. Section 26 0533.16 - Boxes for Electrical Systems:  Additional support and attachment
requirements for boxes.

D. Section 26 5100 - Interior Lighting:  Additional support and attachment requirements for interior
luminaires.

E. Section 26 5600 - Exterior Lighting:  Additional support and attachment requirements for
exterior luminaires.

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes and arrangement of supports and bases with the actual equipment and

components to be installed.
2. Coordinate the work with other trades to provide additional framing and materials required

for installation.
3. Coordinate compatibility of support and attachment components with mounting surfaces at

the installed locations.
4. Coordinate the arrangement of supports with ductwork, piping, equipment and other

potential conflicts installed under other sections or by others.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has

fully cured in accordance with Section 03 3000.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, non-penetrating rooftop supports, and post-installed concrete and
masonry anchors.

1.06 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.

C. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of _____. Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

6. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.

B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be
supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.
3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation :
 www.cooperindustries.com/#sle.

b. Erico International Corporation :  www.erico.com/#sle.
c. HoldRite, a brand of Reliance Worldwide Corporation :  www.holdrite.com/#sle.
d. O-Z/Gedney, a brand of Emerson Electric Co :  www.emerson.com/#sle.
e. Thomas & Betts Corporation :  www.tnb.com/#sle.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
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1. Manufacturers:
a. Cooper Crouse-Hinds, a division of Eaton Corporation :

 www.cooperindustries.com/#sle.
b. Erico International Corporation :  www.erico.com/#sle.
c. HoldRite, a brand of Reliance Worldwide Corporation :  www.holdrite.com/#sle.
d. O-Z/Gedney, a brand of Emerson Electric Co :  www.emerson.com/#sle.
e. Thomas & Betts Corporation :  www.tnb.com/#sle.

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.
1. Comply with MFMA-4.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Busway Supports:  1/2 inch diameter.
c. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.
d. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.
e. Trapeze Support for Multiple Conduits:  3/8 inch diameter.
f. Outlet Boxes:  1/4 inch diameter.
g. Luminaires:  1/4 inch diameter.

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and

fastener types indicated for the specified applications.
2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
9. Plastic and lead anchors are not permitted.
10. Powder-actuated fasteners are not permitted.
11. Hammer-driven anchors and fasteners are not permitted.
12. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

13. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

14. Manufacturers - Mechanical Anchors:
a. Hilti, Inc :  www.us.hilti.com/#sle.
b. ITW Red Head, a division of Illinois Tool Works, Inc :  www.itwredhead.com/#sle.
c. Powers Fasteners, Inc :  www.powers.com/#sle.
d. Simpson Strong-Tie Company Inc :  www.strongtie.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.



Highland Falls - Fort Montgomery Central School District 26 0529

Alterations and Additions to FMES
Hangers and Supports for

Electrical Systems
Project No. 2022-138 Ph1  Page No. 4 of 4 

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

D. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

E. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

F. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

G. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

H. Equipment Support and Attachment:
1. Use metal fabricated supports or supports assembled from metal channel (strut) to

support equipment as required.
2. Use metal channel (strut) secured to studs to support equipment surface-mounted on

hollow stud walls when wall strength is not sufficient to resist pull-out.
3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations

to provide space between equipment and mounting surface.
4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on

its own weight for support.

I. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

J. Secure fasteners according to manufacturer's recommended torque settings.

K. Remove temporary supports.

L. Identify independent electrical component support wires above accessible ceilings (only where
specifically indicated or permitted) with color distinguishable from ceiling support wires in
accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 0533.13
CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. PVC-coated galvanized steel rigid metal conduit (RMC).

C. Flexible metal conduit (FMC).

D. Liquidtight flexible metal conduit (LFMC).

E. Electrical metallic tubing (EMT).

F. Rigid polyvinyl chloride (PVC) conduit.

G. Conduit fittings.

H. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 07 8400 - Firestopping.

B. Section 26 0526 - Grounding and Bonding for Electrical Systems.

C. Section 26 0529 - Hangers and Supports for Electrical Systems.

D. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.

E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017.

F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Metal
Conduit and Intermediate Metal Conduit; 2018.

H. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; 2020.

I. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing;
2021.

J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

K. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

L. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

M. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.

N. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

O. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

P. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

Q. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including

adjustments for conductor sizes increased for voltage drop.
2. Coordinate the arrangement of conduits with structural members, ductwork, piping,

equipment and other potential conflicts installed under other sections or by others.
3. Verify exact conduit termination locations required for boxes, enclosures, and equipment

installed under other sections or by others.
4. Coordinate the work with other trades to provide roof penetrations that preserve the

integrity of the roofing system and do not void the roof warranty.
5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits
and fittings.

C. Project Record Documents:  Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS

2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:
1. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal

conduit where emerging from underground.
2. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use

galvanized steel rigid metal conduit elbows for bends.

D. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit or electrical metallic
tubing (EMT) .

E. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit or electrical
metallic tubing (EMT) .
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F. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit or electrical
metallic tubing (EMT) .

G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.

H. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit or
electrical metallic tubing (EMT) .

I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit .
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

b. Where exposed below 20 feet in warehouse areas.

J. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized steel
rigid metal conduit .

K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized
steel rigid metal conduit .

L. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.
1. Maximum Length:  6 feet.

M. Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Maximum Length:  6 feet unless otherwise indicated.
4. Vibrating equipment includes, but is not limited to:

a. Motors.

2.02 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is verified
by pulling a mandrel through them.

B. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

C. Provide products listed, classified, and labeled as suitable for the purpose intended.

D. Minimum Conduit Size, Unless Otherwise Indicated:
1. Branch Circuits:  1/2 inch (16 mm) trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Control Circuits:  1/2 inch (16 mm) trade size.
4. Flexible Connections to Luminaires:  3/8 inch (12 mm) trade size.
5. Underground, Interior:  3/4 inch (21 mm) trade size.
6. Underground, Exterior:  1 inch (27 mm) trade size.

E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular.com/#sle.
3. Western Tube, a division of Zekelman Industries:  www.westerntube.com/#sle.
4. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
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b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.

2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:
1. Thomas & Betts Corporation; ______:  www.tnb.com/#sle.
2. Robroy Industries; ______:  www.robroy.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

C. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.

D. PVC-Coated Fittings:
1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying with UL

1203 for the classification of the installed location.
4. Material:  Use steel or malleable iron.
5. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.

E. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil.

2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:
1. AFC Cable Systems, Inc :  www.afcweb.com/#sle.
2. Electri-Flex Company :  www.electriflex.com/#sle.
3. International Metal Hose :  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:
1. AFC Cable Systems, Inc :  www.afcweb.com/#sle.
2. Electri-Flex Company :  www.electriflex.com/#sle.
3. International Metal Hose :  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
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b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

2.07 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:
1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular/#sle.
3. Western Tube, a division of Zekelman Industries:  www.westerntube.com/#sle.
4. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.
b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
5. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations.

2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:
1. Cantex Inc:  www.cantexinc.com/#sle.
2. Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com/#sle.
3. JM Eagle:  www.jmeagle.com/#sle.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

C. Fittings:
1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with

UL 651; material to match conduit.

2.09 ACCESSORIES

A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.

B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the
conduit to be installed.

C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit
and fittings to be installed.

D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.

E. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed.

F. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the
conduits to be installed.
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G. Sealing Systems for Roof Penetrations:  Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for conduits
and roofing system to be installed; designed to accommodate existing penetrations where
applicable.
1. Products:

a. Menzies Metal Products; Electrical Roof Stack and Cap:  www.menzies-
metal.com/#sle.

b. Menzies Metal Products; Electrical Retro Box:  www.menzies-metal.com/#sle.

H. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories
as required to preserve integrity of building envelope; suitable for conduits and facade materials
to be installed.
1. Manufacturers:

a. Quickflash Weatherproofing Products, Inc:  www.quickflashproducts.com/#sle.

I. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.
1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive conduits.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the
manufacturer.

E. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

F. Conduit Routing:
1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
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8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points.

9. Arrange conduit to provide no more than 150 feet between pull points.
10. Route conduits above water and drain piping where possible.
11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

13. Group parallel conduits in the same area together on a common rack.

G. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support

system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.
4. Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with

accessory conduit clamps to support multiple parallel suspended conduits.
8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only

where approved).
9. Use of spring steel conduit clips for support of conduits is not permitted.
10. Use of wire for support of conduits is not permitted.

H. Connections and Terminations:
1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized

steel conduits prior to making connections.
2. Where two threaded conduits must be joined and neither can be rotated, use three-piece

couplings or split couplings. Do not use running threads.
3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock

nuts for dry locations and raintight hubs for wet locations.
6. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
7. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.

I. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and

grade beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to

prevent entry of moisture and gases.
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6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for
sealing with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

J. Underground Installation:
1. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior:  24 inches.
b. Under Slab on Grade:  12 inches to bottom of slab.

2. Provide underground warning tape in accordance with Section 26 0553 along entire
conduit length for service entrance where not concrete-encased.

K. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit

installed above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

M. Condensation Prevention:  Where conduits cross barriers between areas of potential
substantial temperature differential, provide sealing fitting or approved sealing compound at an
accessible point near the penetration to prevent condensation. This includes, but is not limited
to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

N. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

O. Provide grounding and bonding in accordance with Section 26 0526.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

C. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or
abrasions, repair in accordance with manufacturer's instructions.

D. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION
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SECTION 26 0533.16
BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

C. Boxes and enclosures for integrated power, data, and audio/video.

D. Boxes for hazardous (classified) locations.

E. Floor boxes.

F. Underground boxes/enclosures.

G. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 08 3100 - Access Doors and Panels:  Panels for maintaining access to concealed
boxes.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0533.13 - Conduit for Electrical Systems:
1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.

D. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

E. Section 26 2726 - Wiring Devices:
1. Wall plates.
2. Floor box service fittings.
3. Additional requirements for locating boxes for wiring devices.

F. Section 27 1000 - Structured Cabling:  Additional requirements for communications systems
outlet boxes.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

E. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013
(Reaffirmed 2020).

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. SCTE 77 - Specifications for Underground Enclosure Integrity; 2023.

H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

J. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

K. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
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L. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classified) Locations; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
8. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for cabinets
and enclosures, boxes for hazardous (classified) locations, floor boxes, and underground
boxes/enclosures.

C. Project Record Documents:  Record actual locations for outlet and device boxes, pull boxes,
cabinets and enclosures, floor boxes, and underground boxes/enclosures.

D. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Keys for Lockable Enclosures:  Two of each different key.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
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5. Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use cast iron boxes or cast aluminum boxes  where exposed galvanized steel rigid metal

conduit  is used.
4. Use suitable concrete type boxes where flush-mounted in concrete.
5. Use suitable masonry type boxes where flush-mounted in masonry walls.
6. Use raised covers suitable for the type of wall construction and device configuration where

required.
7. Use shallow boxes where required by the type of wall construction.
8. Do not use "through-wall" boxes designed for access from both sides of wall.
9. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
10. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL

514A; furnish with threaded hubs.
11. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and

weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

12. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes unless specifically indicated or permitted.

13. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by

1-1/2 inch deep (100 by 38 mm) trade size.
b. Communications Systems Outlets:  Comply with Section 27 1000.
c. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade

size.
14. Wall Plates:  Comply with Section 26 2726.
15. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation :
 www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products :  www.hubbell-rtb.com/#sle.
c. Hubbell Incorporated; RACO Products :  www.hubbell-rtb.com/#sle.
d. O-Z/Gedney, a brand of Emerson Electric Co :  www.emerson.com/#sle.
e. Thomas & Betts Corporation :  www.tnb.com/#sle.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels:  Painted steel, removable.

5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise
indicated.

6. Manufacturers:
a. Cooper B-Line, a division of Eaton Corporation :  www.cooperindustries.com/#sle.
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b. Hoffman, a brand of Pentair Technical Products :  www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products :  www.hubbell-wiegmann.com/#sle.

D. Boxes and Enclosures for Integrated Power, Data, and Audio/Video:  Size and configuration as
indicated or as required with partitions to separate services; field-connected gangable boxes
may be used.
1. Manufacturers:

a. Hubbell Incorporated :  www.hubbell.com/#sle.

E. Boxes for Hazardous (Classified) Locations:  Listed and labeled as complying with UL 1203 for
the classification of the installed location.
1. Manufacturers:

a. Appleton, a brand of Emerson Electric Co :  www.emerson.com/#sle.
b. Cooper Crouse-Hinds, a division of Eaton Corporation :

 www.cooperindustries.com/#sle.
c. Hubbell Incorporated; Killark Products :  www.hubbell-killark.com/#sle.

F. Floor Boxes:
1. Description:  Floor boxes compatible with floor box service fittings provided in accordance

with Section 26 2726; with partitions to separate multiple services; furnished with all
components, adapters, and trims required for complete installation.

2. Manufacturer:  Same as manufacturer of floor box service fittings.

G. Underground Boxes/Enclosures:
1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with

legend indicating type of service and stainless steel tamper resistant cover bolts.
2. Size:  As indicated on drawings.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than

12 inches.
4. Provide logo on cover to indicate type of service.
5. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77 Tier 8
load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular Traffic:
 Use polymer concrete enclosures, with minimum SCTE 77 Tier 15 load rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

6. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.
a. Manufacturers:

1) Hubbell Incorporated; Quazite Products :  www.hubbellpowersystems.com/#sle.
2) MacLean Highline :  www.macleanhighline.com/#sle.
3) Oldcastle Precast, Inc :  www.oldcastleprecast.com/#sle.

b. Combination fiberglass/polymer concrete boxes/enclosures are acceptable.
c. Product(s):

1) MacLean Highline PHA Series: Straight wall, all-polymer concrete splice box/pull
box; available Tier 8, Tier 15, and Tier 22 load ratings.

2) MacLean Highline CHA Series:  Fiberglass/polymer concrete splice box/pull box;
available Tier 8 and Tier 15 load ratings.

3) MacLean Highline CVA Series:  Fiberglass/polymer concrete splice vault;
available Tier 8, Tier 15, and Tier 22 load ratings.

2.02 ACCESSORIES

A. Flashing Panels for Exterior Wall Penetrations:  Premanufactured components and accessories
as required to preserve integrity of building envelope; suitable for boxes and facade materials
to be installed.
1. Manufacturers:
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a. Quickflash Weatherproofing Products, Inc:  www.quickflashproducts.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards where mounting heights are not
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.

E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.

F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.

G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are
indicated or permitted.

H. Box Locations:
1. Locate boxes to be accessible. Provide access panels in accordance with Section 08

3100 as required where approved by the Architect.
2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 2726.
b. Communications Systems Outlets:  Comply with Section 27 1000.

4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide

minimum 6 inches horizontal separation unless otherwise indicated.
8. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls

back-to-back; provide minimum 24 inches horizontal separation.
9. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire

resistance will not be reduced.
a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide

minimum 24 inches separation where wall is constructed with individual
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such
that the total aggregate area of openings exceeds 100 square inches for any 100
square feet of wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 0533.13.

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or
approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
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d. Mechanical equipment rooms.

I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure except for cast metal boxes (other

than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling
support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow
stud walls. Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.

K. Flush-Mounted Boxes:
1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so

that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

L. Install boxes as required to preserve insulation integrity.

M. Underground Boxes/Enclosures:
1. Install enclosure on gravel base, minimum 6 inches deep.
2. Install additional bracing inside enclosures in accordance with manufacturer's instructions

to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.

N. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

O. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 8400.

P. Close unused box openings.

Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

R. Provide grounding and bonding in accordance with Section 26 0526.

S. Identify boxes in accordance with Section 26 0553.

3.03 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 0533.23
SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface raceway systems.

B. Wireways.

1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0533.13 - Conduit for Electrical Systems.

D. Section 26 0533.16 - Boxes for Electrical Systems.

E. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

F. Section 26 2726 - Wiring Devices:  Receptacles.

G. Section 27 1000 - Structured Cabling:  Voice and data jacks.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NEMA PRP 5 - Installation Guidelines for Surface Nonmetallic Raceway; 2021.

D. UL 5 - Surface Metal Raceways and Fittings; Current Edition, Including All Revisions.

E. UL 5A - Nonmetallic Surface Raceways and Fittings; Current Edition, Including All Revisions.

F. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings; Current Edition, Including All
Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed

under other sections or by others.
2. Coordinate rough-in locations of outlet boxes provided under Section 26 0533.16 and

conduit provided under Section 26 0533.13 as required for installation of raceways
provided under this section.

3. Verify minimum sizes of raceways with the actual conductors and components to be
installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not install raceways until final surface finishes and painting are complete.
2. Do not begin installation of conductors and cables until installation of raceways is

complete between outlet, junction and splicing points.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
dimensions, knockout sizes and locations, materials, fabrication details, finishes, service
condition requirements, and accessories.
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1. Surface Raceway Systems:  Include information on fill capacities for conductors and
cables.

C. Shop Drawings:
1. Wireways:  Provide dimensioned plan and elevation views including adjacent equipment

with all required clearances indicated.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 RACEWAY REQUIREMENTS

A. Provide all components, fittings, supports, and accessories required for a complete raceway
system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.

2.02 SURFACE RACEWAY SYSTEMS

A. Manufacturers:
1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Legrand North America, Inc:  www.legrand.us/#sle.
3. MonoSystems, Inc:  www.monosystems.com/#sle.

B. Surface Metal Raceways:  Listed and labeled as complying with UL 5.

C. Surface Nonmetallic Raceways:  Listed and labeled as complying with UL 5A.

2.03 WIREWAYS

A. Manufacturers:
1. Eaton Corporation:  www.eaton.com/#sle.
2. Enduro Composites:  www.endurocomposites.com/#sle.
3. nVent:  www.nvent.com/#sle.
4. Schneider Electric:  www.se.com/#sle.

B. Description:  Lay-in wireways and wiring troughs with removable covers; listed and labeled as
complying with UL 870.

C. Wireway Type, Unless Otherwise Indicated:

D. Where wireway size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.04 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Factory test each production unit for pre-wired surface raceway systems to verify proper wiring.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes and conduit terminations are installed in proper locations and are
properly sized in accordance with NFPA 70 to accommodate raceways.

C. Verify that mounting surfaces are ready to receive raceways and that final surface finishes are
complete, including painting.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Surface Nonmetallic Raceways:  Install in accordance with NEMA PRP 5.

D. Install raceways plumb and level.

E. Arrange wireways and associated raceway connections to comply with NFPA 70, including but
not limited to requirements for deflected conductors and wireways used as pullboxes. Increase
size of wireway where necessary.

F. Secure and support raceways in accordance with Section 26 0529 at intervals complying with
NFPA 70 and manufacturer's requirements.

G. Close unused raceway openings.

H. Provide grounding and bonding in accordance with Section 26 0526.

I. Identify raceways in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect raceways for damage and defects.

C. Correct wiring deficiencies and replace damaged or defective raceways.

3.04 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.05 PROTECTION

A. Protect installed raceways from subsequent construction operations.

END OF SECTION
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SECTION 26 0553
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Underground warning tape.

F. Floor marking tape.

G. Warning signs and labels.

1.02 RELATED REQUIREMENTS

A. Section 09 9113 - Exterior Painting.

B. Section 09 9123 - Interior Painting.

C. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for
power conductors and cables 600 V and less; vinyl color coding electrical tape.

D. Section 26 2726 - Wiring Devices - Lutron:  Device and wallplate finishes; factory pre-marked
wallplates.

E. Section 27 1000 - Structured Cabling:  Identification for communications cabling and devices.

1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

B. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Verify final designations for equipment, systems, and components to be identified prior to

fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.

PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
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1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.
a. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Identify main overcurrent protective device. Use identification label for

panelboards with a door. For power distribution panelboards without a door, use
identification nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a
door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate to identify
load(s) served for each branch device. Do not identify spares and spaces.

b. Enclosed switches, circuit breakers, and motor controllers:
1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within sight

of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

c. Busway:
1) Identify ampere rating.
2) Identify voltage and phase.
3) Identify power source and circuit number. Include location when not within sight

of equipment.
4) Provide identification at maximum intervals of 40 feet.
5) Use identification nameplate to identify load(s) served for each plug-in unit.

Include location when not within sight of equipment.
d. Time Switches:

1) Identify load(s) served and associated circuits controlled. Include location.
2. Use identification nameplate to identify disconnect location for equipment with remote

disconnecting means.
3. Use identification label or handwritten text using indelible marker on inside of door at each

fused switch to identify required NEMA fuse class and size.
4. Use identification label or handwritten text using indelible marker on inside of door at each

motor controller to identify nameplate horsepower, full load amperes, code letter, service
factor, voltage, and phase of motor(s) controlled.

5. Use identification label to identify overcurrent protective devices for branch circuits serving
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

6. Use field-painted floor markings, floor marking tape, or warning labels to identify required
equipment working clearances where indicated or where required by the authority having
jurisdiction.
a. Field-Painted Floor Markings:  Alternating black and white stripes, 3 inches wide,

painted in accordance with Section 09 9123 and 09 9113.
7. Available Fault Current Documentation:  Use identification label to identify the available

fault current and date calculations were performed at locations requiring documentation by
NFPA 70 including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519.
2. Identification for Communications Conductors and Cables:  Comply with Section 27 1000.
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3. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

4. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.
5. Use underground warning tape to identify direct buried cables.

C. Identification for Raceways:
1. Use voltage markers to identify highest voltage present for accessible conduits at

maximum intervals of 20 feet.
2. Use voltage markers or color-coded bands to identify systems other than normal power

system for accessible conduits at maximum intervals of 20 feet.
a. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to mark

bands 3 inches wide.
1) Color Code:

(a) Emergency Power System: Red.
(b) Fire Alarm System:  Red.

2) Field-Painting:  Comply with Section 09 9123 and 09 9113.
3) Vinyl Color Coding Electrical Tape:  Comply with Section 26 0519.

3. Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify circuits enclosed for accessible conduits at wall penetrations, at floor penetrations,
at roof penetrations, and at equipment terminations when source is not within sight.

4. Use identification labels, handwritten text using indelible marker, or plastic marker tags to
identify spare conduits at each end. Identify purpose and termination location.

5. Use underground warning tape to identify underground raceways.
6. Use voltage markers to identify highest voltage present for wireways at maximum intervals

of 20 feet.

D. Identification for Boxes:
1. Use voltage markers to identify highest voltage present.
2. Use voltage markers or color coded boxes to identify systems other than normal power

system.
a. Color-Coded Boxes:  Field-painted in accordance with Section 09 9123 and 09 9113

per the same color code used for raceways.
3. Use identification labels or handwritten text using indelible marker to identify circuits

enclosed.
a. For exposed boxes in public areas, use only identification labels.

E. Identification for Devices:
1. Identification for Communications Devices:  Comply with Section 27 1000.
2. Wiring Device and Wallplate Finishes:  Comply with Section 26 2726.
3. Use identification label to identify fire alarm system devices.
4. Use identification label or engraved wallplate to identify serving branch circuit for all

receptacles.
a. For receptacles in public areas or in areas as directed by Architect, provide

identification on inside surface of wallplate.
5. Use identification label or engraved wallplate to identify load controlled for wall-mounted

control devices controlling loads that are not visible from the control location and for
multiple wall-mounted control devices installed at one location.

6. Use identification label to identify receptacles protected by upstream GFI protection,
where permitted.
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F. Identification for Luminaires:
1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency

power system.

2.02 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:
1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Kolbi Pipe Marker Co :  www.kolbipipemarkers.com/#sle.
c. Seton Identification Products :  www.seton.com/#sle.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for

exterior use.
3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-

conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is greater

than 4 inches.
4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched

text.
5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.
6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch

high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Manufacturers:

a. Brady Corporation :  www.bradyid.com/#sle.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.
a. Use only for indoor locations.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. System designation where applicable:
1) Emergency Power System:  Identify with text "EMERGENCY".
2) Fire Alarm System:  Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. System Designation:  1 inch.
b. Equipment Designation:  1/2 inch.

5. Color:
a. Normal Power System: White text on black background.
b. Emergency Power System: White text on red background.

D. Format for General Information and Operating Instructions:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
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3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/4 inch.
5. Color:  Black text on white background unless otherwise indicated.

a. Exceptions:
1) Provide white text on red background for general information or operational

instructions for emergency systems.
2) Provide white text on red background for general information or operational

instructions for fire alarm systems.

E. Format for Caution and Warning Messages:
1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/2 inch.
5. Color:  Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

G. Format for Control Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Load controlled or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

H. Format for Fire Alarm Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Designation indicated and device zone or address.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Red text on white background.

2.03 WIRE AND CABLE MARKERS

A. Manufacturers:
1. Brady Corporation :  www.bradyid.com/#sle.
2. HellermannTyton :  www.hellermanntyton.com/#sle.
3. Panduit Corp:  www.panduit.com/#sle.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl
split sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
1. Do not use handwritten text.

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.
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2.04 VOLTAGE MARKERS

A. Manufacturers:
1. Brady Corporation :  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products :  www.seton.com/#sle.

B. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or
vinyl snap-around type markers.

C. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or
self-adhesive vinyl cloth type markers.

D. Minimum Size:
1. Markers for Equipment:  1 1/8 by 4 1/2 inches.
2. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified.
3. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches.
4. Markers for Junction Boxes:  1/2 by 2 1/4 inches.

E. Legend:
1. Markers for Voltage Identification:  Highest voltage present.
2. Markers for System Identification:

a. Emergency Power System:  Text "EMERGENCY".
b. Other Systems:  Type of service.

F. Color:  Black text on orange background unless otherwise indicated.

2.05 UNDERGROUND WARNING TAPE

A. Manufacturers:
1. Brady Corporation :  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products :  www.seton.com/#sle.

B. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless
otherwise indicated.

C. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.

D. Legend:  Type of service, continuously repeated over full length of tape.

E. Color:
1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange

background.

2.06 FLOOR MARKING TAPE

A. Floor Marking Tape for Equipment Working Clearance Identification:  Self-adhesive vinyl or
polyester tape with overlaminate, 3 inches wide, with alternating black and white stripes.

2.07 WARNING SIGNS AND LABELS

A. Manufacturers:
1. Brimar Industries, Inc:  www.brimar.com/#sle.
2. Clarion Safety Systems, LLC :  www.clarionsafety.com/#sle.
3. Insite Solutions, LLC :  www.stop-painting.com/#sle.
4. Seton Identification Products :  www.seton.com/#sle.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

C. Warning Signs:
1. Materials:

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.
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b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.
2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using
materials recognized to UL 969.
a. Do not use labels designed to be completed using handwritten text.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.
10. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3 inches below
finished grade.

G. Secure rigid signs using stainless steel screws.

H. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION
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SECTION 26 0923
LIGHTING CONTROL DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Occupancy sensors.

B. Time switches.

C. Daylighting controls.

1.02 RELATED REQUIREMENTS

A. Section 26 0529 - Hangers and Supports for Electrical Systems

B. Section 26 0533.16 - Boxes for Electrical Systems.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 26 2726 - Wiring Devices:  Devices for manual control of lighting, including wall
switches, wall dimmers, and fan speed controllers.
1. Includes finish requirements for wall controls specified in this section.

1.03 REFERENCE STANDARDS

A. 47 CFR 15 - Radio Frequency Devices; current edition.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

E. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic
Drivers and Discharge Ballasts; 2023.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 916 - Energy Management Equipment; Current Edition, Including All Revisions.

H. UL 917 - Clock-Operated Switches; Current Edition, Including All Revisions.

I. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of lighting control devices with millwork, furniture, equipment,

etc. installed under other sections or by others.
2. Coordinate the placement of wall switch occupancy sensors with actual installed door

swings.
3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or

other potential obstructions to motion detection coverage installed under other sections or
by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows,
skylights, and luminaires to achieve optimum operation.  Coordinate placement with
ductwork, piping, equipment, or other potential obstructions to light level measurement
installed under other sections or by others.

5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

B. Sequencing:
1. Do not install lighting control devices until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.
1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams.

C. Shop Drawings:
1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and

orientation of each occupancy sensor and associated system component.
2. Daylighting Controls:  Provide lighting plan indicating location, model number, and

orientation of each photo sensor and associated system component.

D. Field Quality Control Reports.

E. Project Record Documents:  Record actual installed locations and settings for lighting control
devices.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for all occupancy sensors.

C. Provide two year manufacturer warranty for all daylighting controls.

PART 2  PRODUCTS

2.01 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for a complete operating system.

C. Products for Switching of Electronic Ballasts/Drivers:  Tested and rated to be suitable for peak
inrush currents specified in NEMA 410.

2.02 OCCUPANCY SENSORS

A. Manufacturers:
1. Hubbell Incorporated :  www.hubbell.com/#sle.
2. Lutron Electronics Company, Inc :  www.lutron.com/#sle.
3. Sensor Switch Inc :  www.sensorswitch.com/#sle.
4. WattStopper :  www.wattstopper.com/#sle.
5. Source Limitations:  Furnish products produced by a single manufacturer and obtained

from a single supplier.

B. All Occupancy Sensors:
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1. Description:  Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
desktop level movements, according to published coverage areas, for automatic control of
load indicated.

2. Sensor Technology:
a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by

sensing movement of thermal energy between zones.
b. Passive Infrared/Acoustic Dual Technology Occupancy Sensors:  Designed to detect

occupancy using a combination of both passive infrared and audible sound sensing
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each
sensor type in dual technology units.

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant
presence is detected and to turn load off when no occupant presence is detected during
an adjustable turn-off delay time interval.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation
with settings for activation by either or both sensing technologies.

6. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
7. Sensitivity:  Field adjustable.
8. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting, low-

voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

9. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load
indicated on drawings.

10. Where wired sensors are indicated, wireless sensors are acceptable provided that all
components and wiring modifications necessary for proper operation are included.

11. Wireless Sensors:
a. RF Range:  30 feet through typical construction materials.
b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:

 Comply with FCC requirements of 47 CFR 15, for Class B application.
c. Power:  Battery-operated with minimum ten-year battery life.

C. Wall Switch Occupancy Sensors:
1. All Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Operation:  Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control:  When used to turn off load while in automatic-on mode,
unit to revert back to automatic mode after no occupant presence is detected during
the delayed-off time interval.

d. Finish:  Match finishes specified for wiring devices in Section 26 2726, unless
otherwise indicated.

2. Passive Infrared (PIR) Wall Switch Occupancy Sensors:  Capable of detecting motion
within an area of 900 square feet.
a. Products:

1) Lutron Maestro Series; www.lutron.com/#sle.
3. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors:  Capable

of detecting motion within an area of 900 square feet.
a. Products:

1) Lutron Maestro Series; www.lutron.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

D. Wall Dimmer Occupancy Sensors:
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1. General Requirements:
a. Description:  Occupancy sensors designed for installation in standard wall box at

standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Dimmer:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

c. Provide field adjustable dimming preset for occupied state.
d. Provide fade-to-off operation to notify occupant of impending load turn-off.
e. Finish:  Match finishes specified for wiring devices in Section 26 2726, unless

otherwise indicated.
2. Passive Infrared (PIR) Wall Dimmer Occupancy Sensors:  Capable of detecting motion

within an area of 900 square feet.
a. Products:

1) Lutron Maestro C.L Sensor Dimmer Series; www.lutron.com/#sle.
2) Lutron Maestro 0-10V Dimmer Sensor Series; www.lutron.com/#sle.

E. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.
b. Occupancy sensor to be field selectable as either manual-on/automatic-off or

automatic on/off.
c. Finish:  White unless otherwise indicated.

2. Passive Infrared (PIR) Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square

feet at a mounting height of 9 feet, with a field of view of 360 degrees.
1) Products:

(a) Lutron LOS-CIR Series; www.lutron.com/#sle.
(b) Lutron Radio Powr Savr Wireless Sensors; www.lutron.com/#sle.

3. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:
a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square

feet at a mounting height of 9 feet, with a field of view of 360 degrees.
1) Products:

(a) Lutron LOS-CDT Series; www.lutron.com/#sle.
4. Passive Infrared/Acoustic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 450 square
feet at a mounting height of 9 feet, with a field of view of 360 degrees.

F. Power Packs for Wireless Occupancy Sensors:
1. Description:  Plenum rated, self-contained relay compatible with specified wireless

occupancy sensors for switching of line voltage loads.
2. Input Supply Voltage:  Dual rated for 120/277 V ac.
3. Load Rating:  As required to control the load indicated on drawings.

G. Accessories:
1. Provide heavy duty coated steel wire protective guards compatible with specified

occupancy sensors where indicated.

2.03 TIME SWITCHES

A. Manufacturers:
1. Intermatic, Inc :  www.intermatic.com/#sle.
2. Tork, a division of NSI Industries LLC :  www.tork.com/#sle.
3. Source Limitations:  Furnish products produced by a single manufacturer and obtained

from a single supplier.

B. Digital Electronic Time Switches:
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1. Description:  Factory-assembled solid state programmable controller with LCD display,
listed and labeled as complying with UL 916 or UL 917.

2. Program Capability:
a. Astronomic Time Switches:  Single channel, capable of different schedule for each

day of the week with additional holiday schedule available to override normal
schedule for selected days and field-configurable astronomic feature to automatically
adjust for seasonal changes in sunrise and sunset times.

3. Schedule Capacity:  Not less than 16 programmable on/off operations.
4. Provide automatic daylight savings time and leap year compensation.
5. Provide power outage backup to retain programming and maintain clock.
6. Manual override:  Capable of overriding current schedule both permanently and

temporarily until next scheduled event.
7. Input Supply Voltage:  As indicated on the drawings.
8. Output Switch Configuration:  As required to control the load indicated on drawings.
9. Output Switch Contact Ratings:  As required to control the load indicated on drawings.
10. Provide lockable enclosure; environmental type per NEMA 250 as specified for the

following installation locations:

2.04 DAYLIGHTING CONTROLS

A. Manufacturers:
1. Lutron Electronics Company, Inc : www.lutron.com/#sle.
2. Sensor Switch Inc :  www.sensorswitch.com/#sle.
3. WattStopper :  www.wattstopper.com/#sle.
4. Source Limitations:  Furnish products produced by a single manufacturer and obtained

from a single supplier.

B. System Description:  Control system consisting of photo sensors and compatible control
modules and power packs, contactors, or relays as required for automatic control of load
indicated according to available natural light; capable of integrating with occupancy sensors
and manual override controls.

C. Daylighting Control Photo Sensors:  Low voltage class 2 photo sensor units with output signal
proportional to the measured light level and provision for zero or offset based signal.
1. Sensor Type:  Filtered silicon photo diode.
2. Sensor Range:

a. Indoor Photo Sensors:  5 to 100 footcandles.
3. Finish:  White unless otherwise indicated.
4. Where wired sensors are indicated, wireless sensors are acceptable provided that all

components and wiring modifications necessary for proper operation are included.
5. Wireless Daylighting Control Photo Sensors:

a. RF Range:  30 feet through typical construction materials.
b. Electromagnetic Interference/Radio Frequency Interference (EMI/RFI) Limits:

 Comply with FCC requirements of 47 CFR 15, for Class B application.
c. Power:  Battery-operated with minimum ten-year battery life.
d. Products:

1) Lutron Radio Powr Savr Wireless Sensors; www.lutron.com/#sle.

D. Dimming Photo Sensors:  Photo sensor units with integral controller compatible with specified
dimming ballasts, for direct continuous dimming of up to 50 ballasts.

E. Daylighting Control Switching Modules for Low Voltage Sensors:  Low voltage class 2 control
unit compatible with specified photo sensors, for switching of compatible power packs,
contactors, or relays in response to changes in measured light levels according to selected
settings.
1. Operation:  Unless otherwise indicated, load to be turned on when light level is below

selected low set point and load to be turned off when light level is above selected high set
point, with a no switching dead band between set points to prevent unwanted cycling.
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2. Input Delay:  To prevent unwanted cycling due to intermittent light level fluctuations.
3. Control Capability:

F. Daylighting Control Dimming Modules for Low Voltage Sensors:  Low voltage class 2 control
unit compatible with specified photo sensors and with specified dimming ballasts, for both
continuous dimming of compatible dimming ballasts and switching of compatible power packs,
contactors, or relays in response to changes in measured light levels according to selected
settings.
1. Operation:  Unless otherwise indicated, specified load to be continuously brightened as

not enough daylight becomes available and continuously dimmed as enough daylight
becomes available.

2. Control Capability:  Capable of controlling up to three separately programmable channels,
with up to 50 ballasts per channel.

3. Dimming and Fade Rates:  Adjustable from 5 to 60 seconds.
4. Cut-Off Delay:  Selectable and adjustable from 0 to 20 minutes.

G. Accessories:
1. Where indicated, provide compatible accessory wall switches for manual override control.
2. Where indicated, provide compatible accessory wireless controls for manual override

control.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices
or wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of lighting control devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switch Occupancy Sensors:  48 inches above finished floor.
b. In-Wall Time Switches:  48 inches above finished floor.
c. In-Wall Interval Timers:  48 inches above finished floor.

2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise
indicated.

3. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3
inches from edge of door frame. Where locations are indicated otherwise, notify Architect
to obtain direction prior to proceeding with work.
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C. Install lighting control devices in accordance with manufacturer's instructions.

D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

E. Install lighting control devices plumb and level, and held securely in place.

F. Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 26 2726.

G. Provide required supports in accordance with Section 26 0529.

H. Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain on
wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

I. Identify lighting control devices in accordance with Section 26 0553.

J. Occupancy Sensor Locations:
1. Location Adjustments:  Locations indicated are diagrammatic and only intended to indicate

which rooms or areas require devices. Provide quantity and locations as required for
complete coverage of respective room or area based on manufacturer's recommendations
for installed devices.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

K. Daylighting Control Photo Sensor Locations:
1. Location Adjustments:  Locations indicated are diagrammatic and only intended to indicate

which rooms or areas require devices. Provide quantity and locations as required for
proper control of respective room or area based on manufacturer's recommendations for
installed devices.

2. Unless otherwise indicated, locate photo sensors for closed loop systems to accurately
measure the light level controlled at the designated task location, while minimizing the
measured amount of direct light from natural or artificial sources such as windows or
pendant luminaires.

3. Unless otherwise indicated, locate photo sensors for open loop systems to accurately
measure the level of daylight coming into the space, while minimizing the measured
amount of lighting from artificial sources.

L. Lamp Burn-In:  Operate lamps at full output for minimum of 100 hours or prescribed period per
manufacturer's recommendations prior to use with any dimming controls. Replace lamps that
fail prematurely due to improper lamp burn-in.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect each lighting control device for damage and defects.

C. Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

D. Test time switches to verify proper operation.

E. Test daylighting controls to verify proper operation, including light level measurements and time
delays where applicable. Record test results in written report to be included with submittals.

F. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
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B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

C. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

D. Adjust time switch settings to achieve desired operation schedule as indicated or as directed by
Architect. Record settings in written report to be included with submittals.

E. Adjust daylighting controls under optimum lighting conditions after all room finishes, furniture,
and window treatments have been installed to achieve desired operation as indicated or as
directed by Architect. Record settings in written report to be included with submittals. Readjust
controls calibrated prior to installation of final room finishes, furniture, and window treatments
that do not function properly as determined by Architect.

3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.07 COMMISSIONING

A. See Section 01 9113 - General Commissioning Requirements for commissioning requirements.

3.08 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of lighting control devices to Architect, and
correct deficiencies or make adjustments as directed.

B. Training:  Train Owner's personnel on operation, adjustment, programming, and maintenance
of lighting control devices.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of two hours of training.
3. Instructor:  Qualified contractor familiar with the project and with sufficient knowledge of

the installed lighting control devices.
4. Location:  At project site.

END OF SECTION
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SECTION 26 2416
PANELBOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Power distribution panelboards.

B. Lighting and appliance panelboards.

C. Overcurrent protective devices for panelboards.

1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendments (2022).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

E. NEMA PB 1 - Panelboards; 2011.

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 1000 Volts or Less; 2023.

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

K. UL 67 - Panelboards; Current Edition, Including All Revisions.

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

M. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-
mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.
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1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

C. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

D. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

E. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE :  www.electrification.us.abb.com/#sle.

B. Eaton Corporation :  www.eaton.com/#sle.

C. Schneider Electric; Square D Products :  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc :  www.usa.siemens.com/#sle.

E. Source Limitations:  Furnish panelboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 PANELBOARDS - GENERAL REQUIREMENTS

A. Provide products listed, classified, and labeled as suitable for the purpose intended.

B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
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1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees
F.

b. Panelboards Containing Fusible Switches:  Between -22 degrees F and 104 degrees
F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault

current at the installed location as indicated on the drawings.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the
installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each

feeder or branch circuit requiring a neutral connection.
2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for

each feeder and branch circuit equipment grounding conductor.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.
b. Provide painted steel boxes for surface-mounted panelboards where indicated, finish

to match fronts.
3. Fronts:

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough

opening.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise

indicated.
4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

I. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

J. Load centers are not acceptable.

K. Provide the following features and accessories where indicated or where required to complete
installation:
1. Feed-through lugs.
2. Sub-feed lugs.

2.03 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
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1. Phase and Neutral Bus Material:  Aluminum.
2. Ground Bus Material:  Aluminum.

D. Circuit Breakers:
1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.

E. Enclosures:
1. Provide surface-mounted enclosures unless otherwise indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and

wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.

2.04 LIGHTING AND APPLIANCE PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit
type, circuit breaker type, and listed and labeled as complying with UL 67; ratings,
configurations and features as indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum or copper

conductors.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective

devices.
2. Phase and Neutral Bus Material:  Aluminum.
3. Ground Bus Material:  Aluminum.

D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.

E. Enclosures:
1. Provide surface-mounted or flush-mounted enclosures as indicated.
2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and

wiring gutters, and separate lockable hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide clear plastic circuit directory holder mounted on inside of door.

2.05 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:
1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Copper, suitable for terminating copper conductors only .

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.
a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame

sizes 225 amperes and larger.
b. Provide interchangeable trip units where indicated.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
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6. Provide the following circuit breaker types where indicated:
a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL

943, class A for protection of personnel.
7. Do not use tandem circuit breakers.
8. Do not use handle ties in lieu of multi-pole circuit breakers.
9. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.

2.06 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship).

B. Install products in accordance with manufacturer's instructions.

C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.

D. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

E. Provide required support and attachment in accordance with Section 26 0529.

F. Install panelboards plumb.

G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit breakers or
switches does not exceed 79 inches above the floor or working platform.

I. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard
stubbed into accessible space above ceiling and below floor.

J. Provide grounding and bonding in accordance with Section 26 0526.
1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment

ground bus only. Do not terminate on isolated/insulated ground bus.

K. Install all field-installed branch devices, components, and accessories.

L. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the
panelboard as required by NFPA 70.

M. Provide filler plates to cover unused spaces in panelboards.

N. Identify panelboards in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section
7.6.1.1 . Tests listed as optional are not required. 

D. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.
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E. Test GFCI circuit breakers to verify proper operation.

F. Correct deficiencies and replace damaged or defective panelboards or associated components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.

C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between
each measured steady state phase load does not exceed 20 percent and adjust circuit
directories accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 2726
WIRING DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers.

C. Receptacles.

D. Wall plates.

E. Floor box service fittings.

1.02 RELATED REQUIREMENTS

A. Section 26 0533.16 - Boxes for Electrical Systems.

B. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

C. Section 27 1000 - Structured Cabling:  Voice and data jacks.

1.03 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h, with
Amendments (2017).

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);
2014g, with Amendment (2017).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

I. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

K. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

L. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed

under other sections or by others.
2. Coordinate wiring device ratings and configurations with the electrical requirements of

actual equipment to be installed.
3. Coordinate the placement of outlet boxes for wall switches with actual installed door

swings.
4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to

provide suitable surface for installation of wiring devices.
5. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction

prior to proceeding with work.

B. Sequencing:
1. Do not install wiring devices until final surface finishes and painting are complete.



Highland Falls - Fort Montgomery Central School District 26 2726
Alterations and Additions to FMES Wiring Devices
Project No. 2022-138 Ph1  Page No. 2 of 7 

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Project Record Documents:  Record actual installed locations of wiring devices.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS

2.01 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere
rating not less than that of the branch circuit.

C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles
installed outdoors or in damp or wet locations.

D. Provide GFCI protection for receptacles installed within 6 feet of sinks.

E. Provide GFCI protection for receptacles installed in kitchens.

F. Provide GFCI protection for receptacles serving electric drinking fountains.

G. Unless noted otherwise, do not use combination switch/receptacle devices.

H. For flush floor service fittings, use tile rings for installations in tile floors.

2.02 WIRING DEVICE FINISHES

A. Provide wiring device finishes as described below unless otherwise indicated.

B. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate.

C. Wiring Devices Installed in Finished Spaces:  White with white nylon wall plate.

D. Wiring Devices Installed in Unfinished Spaces:  Gray with galvanized steel wall plate.

E. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof cover.

F. Flush Floor Box Service Fittings:  Gray wiring devices with aluminum cover and ring/flange.

2.03 WALL SWITCHES

A. Manufacturers:
1. Hubbell Incorporated; ______:  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc; ______:  www.leviton.com/#sle.
3. Pass & Seymour, a brand of Legrand North America, Inc; ______:  www.legrand.us/#sle.
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B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches
with silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 20 and where applicable, FS W-S-896; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for

back wiring with separate ground terminal screw.

C. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.

2.04 WALL DIMMERS

A. Manufacturers:
1. Leviton Manufacturing Company, Inc :  www.leviton.com/#sle.
2. Lutron Electronics Company, Inc; Maestro Series:  www.lutron.com/#sle.
3. Pass & Seymour, a brand of Legrand North America, Inc :  www.legrand.us/#sle.

B. Wall Dimmers - General Requirements:  Solid-state with continuous full-range even control
following square law dimming curve, integral radio frequency interference filtering, power failure
preset memory, air gap switch accessible without removing wall plate, complying with NEMA
WD 1 and NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable for
load controlled as indicated on the drawings.

C. Power Rating, Unless Otherwise Indicated or Required to Control the Load Indicated on the
Drawings:

2.05 RECEPTACLES

A. Manufacturers:
1. Hubbell Incorporated :  www.hubbell.com/#sle.
2. Leviton Manufacturing Company, Inc :  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc :  www.legrand.us/#sle.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA
WD 6, and listed as complying with UL 498, and where applicable, FS W-C-596; types as
indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for

back wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:
1. Standard Convenience Receptacles:  Industrial specification grade, 20A, 125V, NEMA

5-20R; single or duplex as indicated on the drawings.
2. Weather Resistant Convenience Receptacles:  Industrial specification grade, 20A, 125V,

NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498
Supplement SE suitable for installation in damp or wet locations; single or duplex as
indicated on the drawings.

3. Tamper Resistant Convenience Receptacles:  Industrial specification grade, 20A, 125V,
NEMA 5-20R, listed and labeled as tamper resistant type; single or duplex as indicated on
the drawings.

4. Tamper Resistant and Weather Resistant Convenience Receptacles:  Industrial
specification grade, 20A, 125V, NEMA 5-20R, listed and labeled as tamper resistant type
and as weather resistant type complying with UL 498 Supplement SE suitable for
installation in damp or wet locations; single or duplex as indicated on the drawings.

D. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and

light to indicate ground fault tripped condition and loss of protection; listed as complying
with UL 943, class A.
a. Provide test and reset buttons of same color as device.
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2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA
5-20R, rectangular decorator style.
a. Products:

1) Hubbell Incorporated :  www.hubbell.com/#sle.
3. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V,

NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type
complying with UL 498 Supplement SE suitable for installation in damp or wet locations.

4. Tamper Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V,
NEMA 5-20R, rectangular decorator style, listed and labeled as tamper resistant type.

5. Tamper Resistant and Weather Resistant GFCI Receptacles:  Industrial specification
grade, duplex, 20A, 125V, NEMA 5-20R, rectangular decorator style, listed and labeled as
tamper resistant type and as weather resistant type complying with UL 498 Supplement
SE suitable for installation in damp or wet locations.

2.06 WALL PLATES

A. Manufacturers:
1. Hubbell Incorporated :  www.hubbell-wiring.com/#sle.
2. Leviton Manufacturing Company, Inc :  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc :  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc :  www.legrand.us/#sle.
5. Substitutions:  See Section 01 6000 - Product Requirements.
6. Source Limitations:  Where wall controls are furnished as part of lighting control system,

provide accessory matching receptacles and wallplates by the same manufacturer in
locations indicated.

B. Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding wiring

devices.
2. Size:  Standard .
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.

D. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.

E. Weatherproof Covers for Damp Locations:  Gasketed, cast aluminum, with self-closing hinged
cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

F. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

2.07 FLOOR BOX SERVICE FITTINGS

A. Manufacturers:
1. Hubbell Incorporated :  www.hubbell.com/#sle.
2. Thomas & Betts Corporation :  www.tnb.com/#sle.
3. Wiremold, a brand of Legrand North America, Inc :  www.legrand.us/#sle.

B. Description:  Service fittings compatible with floor boxes provided under Section 26 0533.16
with components, adapters, and trims required for complete installation.

C. Flush Floor Service Fittings:
1. Single Service Flush Convenience Receptacles:

a. Cover:  Rectangular.
b. Configuration:  One standard convenience duplex receptacle(s) with duplex flap

opening(s).
2. Single Service Flush Communications Outlets:

a. Cover:  Rectangular.
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b. Configuration:   __________.
c. Voice and Data Jacks:  As specified in Section 27 1000.

3. Single Service Flush Furniture Feed:
a. Cover:  Rectangular.
b. Configuration:  One 2-1/8 inch by 3/4 inch combination threaded opening(s).

4. Dual Service Flush Combination Outlets:
a. Cover:  Rectangular.
b. Configuration:

1) Power:  One standard convenience duplex receptacle(s) with duplex flap
opening(s).

2) Communications:  __________.
3) Voice and Data Jacks:  As specified in Section 27 1000.

5. Dual Service Flush Furniture Feed:
a. Cover:  Rectangular.
b. Configuration:

1) Power:  One 2-1/8 inch by 3/4 inch combination threaded opening(s).
2) Communications:  One 2-1/8 inch by 1 inch combination threaded opening(s).

6. Accessories:
a. Tile Rings:  Finish to match covers; configuration as required to accommodate

specified covers.
b. Carpet Flanges:  Finish to match covers; configuration as required to accommodate

specified covers.
7. Products:

a. Hubbell Incorporated :  www.hubbell.com/#sle.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that floor boxes are adjusted properly.

F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA
130, including mounting heights specified in those standards unless otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of wiring devices provided under this section.
1. Mounting Heights: Unless otherwise indicated, as follows:

a. Wall Switches:  48 inches above finished floor.
b. Wall Dimmers:  48 inches above finished floor.
c. Receptacles:  18 inches above finished floor or 6 inches above counter.

2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
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3. Where multiple receptacles, wall switches, or wall dimmers are installed at the same
location and at the same mounting height, gang devices together under a common wall
plate.

4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking fountain
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.

D. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use
feed-through wiring to protect downstream devices.

I. Install wiring devices plumb and level with mounting yoke held rigidly in place.

J. Install wall switches with OFF position down.

K. Install wall dimmers to achieve full rating specified and indicated after derating for ganging as
instructed by manufacturer.

L. Do not share neutral conductor on branch circuits utilizing wall dimmers.

M. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

N. Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

O. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

P. Identify wiring devices in accordance with Section 26 0553.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

D. Test each receptacle to verify operation and proper polarity.

E. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.
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3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 26 2816.16
ENCLOSED SWITCHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed safety switches.

1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.

B. Section 26 0529 - Hangers and Supports for Electrical Systems.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

C. Project Record Documents:  Record actual locations of enclosed switches.

D. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.
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C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after
installation of enclosed switches.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. ABB/GE :  www.electrification.us.abb.com/#sle.

B. Eaton Corporation :  www.eaton.com/#sle.

C. Schneider Electric; Square D Products :  www.schneider-electric.us/#sle.

D. Siemens Industry, Inc :  www.usa.siemens.com/#sle.

E. Substitutions:  See Section 01 6000 - Product Requirements.

F. Source Limitations:  Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as
complying with UL 98; heavy duty; ratings, configurations, and features as indicated on the
drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Short Circuit Current Rating:
1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent

protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

G. Provide with switch blade contact position that is visible when the cover is open.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

I. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable
lug for terminating each equipment grounding conductor.

J. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
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b. Outdoor Locations:  Type 3R.

K. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

L. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Copper, suitable for terminating copper conductors only .

3. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required support and attachment in accordance with Section 26 0529.

E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 0526.

H. Identify enclosed switches in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 5100
INTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior luminaires.

B. Emergency lighting units.

C. Exit signs.

D. Ballasts and drivers.

E. LED retrofit luminaire conversion kits.

F. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 26 0529 - Hangers and Supports for Electrical Systems.

B. Section 26 0533.16 - Boxes for Electrical Systems.

C. Section 26 0553 - Identification for Electrical Systems:  Identification products and
requirements.

D. Section 26 0923 - Lighting Control Devices.

E. Section 26 2726 - Wiring Devices:  Manual wall switches and wall dimmers.

1.03 REFERENCE STANDARDS

A. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2019.

B. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006.

E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2023.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

I. UL 844 - Luminaires for Use in Hazardous (Classified) Locations; Current Edition, Including All
Revisions.

J. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

K. UL 1598 - Luminaires; Current Edition, Including All Revisions.

L. UL 1598C - Light-Emitting Diode (LED) Retrofit Luminaire Conversion Kits; Current Edition,
Including All Revisions.

M. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the installation of luminaires with mounting surfaces installed under other

sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.
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2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

C. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.

D. Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.02 LUMINAIRES

A. Manufacturers:
1. Acuity Brands, Inc:  www.acuitybrands.com/#sle.
2. Alloy LED ; www.alloyled.com/#sle.
3. California Accent Lighting, Inc ; www.calilighting.com/#sle.
4. Cooper Lighting, a division of Cooper Industries:  www.cooperindustries.com/#sle.
5. Electro-Matic Visual, Inc ; www.empvisual.com/#sle.
6. Hubbell Lighting, Inc:  www.hubbelllighting.com/#sle.
7. Lutron Electronics Company, Inc; www.lutron.com/#sle.
8. Philips Lighting North America Corporation ; www.lightingproducts.philips.com/#sle.

B. Provide products that comply with requirements of NFPA 70.

C. Provide products that are listed and labeled as complying with UL 1598, where applicable.
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D. Provide products listed, classified, and labeled as suitable for the purpose intended.

E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.

I. Hazardous (Classified) Location Luminaires:  Listed and labeled as complying with UL 844 for
the classification of the installed location.

J. LED Luminaires:
1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,

calculated based on IES LM-80 test data.

K. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length
indicated, with all accessories required for joining and aligning.

2.03 EMERGENCY LIGHTING UNITS

A. Manufacturers:
1. Acuity Brands, Inc :  www.acuitybrands.com/#sle.
2. Cooper Lighting, a division of Cooper Industries :  www.cooperindustries.com/#sle.
3. Hubbell Lighting, Inc :  www.hubbelllighting.com/#sle.

B. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924.

C. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

D. Battery:
1. Size battery to supply all connected lamps, including emergency remote heads where

indicated.

E. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

F. Provide low-voltage disconnect to prevent battery damage from deep discharge.

G. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

H. Where indicated, provide units with integral time delay to maintain emergency illumination for
15 minutes after restoration of normal power source.

I. Accessories:
1. Provide compatible accessory mounting brackets where indicated or required to complete

installation.
2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
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3. Provide compatible accessory wire guards where indicated.
4. Where indicated, provide emergency remote heads that are compatible with the

emergency lighting unit they are connected to and suitable for the installed location.

2.04 EXIT SIGNS

A. Description:  Exit signs complying with NFPA 101 and applicable state and local codes, and
listed and labeled as complying with UL 924.
1. Number of Faces:  Single- or double-face as indicated or as required for installed location.
2. Directional Arrows:  As indicated or as required for installed location.

B. Powered Exit Signs:  Internally illuminated with LEDs unless otherwise indicated.
1. Manufacturers:

a. Acuity Brands, Inc :  www.acuitybrands.com/#sle.
b. Cooper Lighting, a division of Cooper Industries :  www.cooperindustries.com/#sle.
c. Hubbell Lighting, Inc :  www.hubbelllighting.com/#sle.
d. Philips Lighting North America Corporation ; www.lightingproducts.philips.com/#sle.

2. Self-Powered Exit Signs:
a. Operation:  Upon interruption of normal power source or brownout condition

exceeding 20 percent voltage drop from nominal, solid-state control automatically
switches connected lamps to integral battery power for minimum of 90 minutes of
rated emergency illumination, and automatically recharges battery upon restoration of
normal power source.

b. Battery:  Sealed, maintenance-free, nickel cadmium unless otherwise indicated.
c. Diagnostics:  Provide power status indicator light and accessible integral test switch

to manually activate emergency operation.
d. Provide low-voltage disconnect to prevent battery damage from deep discharge.
e. Self-Diagnostics:  Provide units that self-monitor functionality and automatically

perform testing required by NFPA 101 where indicated; provide indicator light(s) to
report test and diagnostic status.

C. Accessories:
1. Provide compatible accessory high-impact polycarbonate vandal shields where indicated.
2. Provide compatible accessory wire guards where indicated.

2.05 BALLASTS AND DRIVERS

A. Manufacturers:
1. Alloy LED ; www.alloyled.com/#sle.
2. California Accent Lighting, Inc ; www.calilighting.com/#sle.
3. General Electric Company/GE Lighting :  www.gelighting.com/#sle.
4. Lutron Electronics Company, Inc;  www.lutron.com/#sle.
5. OSRAM Sylvania, Inc :  www.osram.us/ds/#sle.
6. Philips Lighting North America Corporation ; www.usa.lighting.philips.com/#sle.

B. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.

C. Dimmable LED Drivers:
1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light

output unless dimming capability to lower level is indicated, without flicker.
2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

a. Wall Dimmers:  See Section 26 2726.
b. Daylighting Controls:  See Section 26 0923.

2.06 LED RETROFIT LUMINAIRE CONVERSION KITS

A. Manufacturers:
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1. OSRAM Sylvania, Inc :  www.osram.us/ds/#sle.

B. Description:  Light-emitting diode (LED) retrofit luminaire conversion kits, including but not
limited to LED lamps and arrays, control modules, drivers, power supplies, wiring, lampholders,
brackets, wire connectors, reflectors, and diffusers, intended for replacement of existing light
sources in existing luminaires; listed as complying with UL 1598C; suitable for installation in
luminaire to be converted.

2.07 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

D. Fire-Rated Luminaire Enclosures:
1. Manufacturers:

a. Fire Rated Product Specialties Corp :  www.frpsonline.com/#sle.
b. Specialty Products & Insulation (SPI); SafeLite:  www.spi-co.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2. Provide as required to preserve fire resistance rating of building elements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of luminaires provided under this section.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install products in accordance with manufacturer's instructions.

D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting) and NECA 502 (industrial lighting).

E. Provide required support and attachment in accordance with Section 26 0529.

F. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

G. Suspended Ceiling Mounted Luminaires:
1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure surface-mounted and recessed  luminaires to building structure .
4. Secure pendant-mounted luminaires to building structure.



Highland Falls - Fort Montgomery Central School District 26 5100
Alterations and Additions to FMES Interior Lighting
Project No. 2022-138 Ph1  Page No. 6 of 7 

5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four
corners.

6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gauge, connected from opposing corners of each recessed luminaire to building
structure.

7. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

H. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.
3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping

materials to meet regulatory requirements for fire rating.

I. Suspended Luminaires:
1. Unless otherwise indicated, specified mounting heights are to bottom of luminaire.
2. Install using the suspension method indicated, with support lengths and accessories as

required for specified mounting height.
3. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal

length, with no more than 4 feet between supports.
4. Install canopies tight to mounting surface.
5. Unless otherwise indicated, support pendants from swivel hangers.

J. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

K. Install accessories furnished with each luminaire.

L. Bond products and metal accessories to branch circuit equipment grounding conductor.

M. Emergency Lighting Units:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding

normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

N. Exit Signs:
1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding

normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

O. Identify luminaires connected to emergency power system in accordance with Section 26 0553.

P. Install lamps in each luminaire.

Q. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's
recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Test self-powered exit signs and emergency lighting units  to verify proper operation upon loss
of normal power supply.

E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.
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3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

3.06 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct
deficiencies or make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 26 5600
EXTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Exterior luminaires.

B. Ballasts.

C. Luminaire accessories.

1.02 RELATED REQUIREMENTS

A. Section 26 0529 - Hangers and Supports for Electrical Systems.

B. Section 26 0533.16 - Boxes for Electrical Systems.

1.03 REFERENCE STANDARDS

A. ANSI O5.1 - American National Standard for Wood Poles:  Specifications and Dimensions;
2022.

B. IEEE C2 - National Electrical Safety Code(R) (NESC(R)); 2023.

C. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2019.

D. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources; 2021.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2000 (Reaffirmed 2006).

G. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2023.

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 1598 - Luminaires; Current Edition, Including All Revisions.

J. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,

trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from Contract Documents to obtain direction
prior to proceeding with work.

1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

C. Project Record Documents:  Record actual connections and locations of pole foundations,
luminaires, and any pull or junction boxes.
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1.06 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

C. Receive, handle, and store wood poles in accordance with ANSI O5.1.

1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

B. Provide three year manufacturer warranty for all LED luminaires, including drivers.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.

2.02 LUMINAIRES

A. Manufacturers:
1. Acuity Brands, Inc :  www.acuitybrands.com/#sle.
2. Alloy LED ; www.alloyled.com/#sle.
3. California Accent Lighting, Inc ; www.calilighting.com/#sle.
4. Cooper Lighting, a division of Cooper Industries :  www.cooperindustries.com/#sle.
5. Electro-Matic Visual, Inc ; www.empvisual.com/#sle.
6. Hubbell Lighting, Inc :  www.hubbelllighting.com/#sle.
7. Philips Lighting North America Corporation ; www.lightingproducts.philips.com/#sle.

B. Provide products that comply with requirements of NFPA 70.

C. Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed, classified, and labeled as suitable for the purpose intended.

E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.

I. LED Luminaires:
1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
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3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance,
calculated based on IES LM-80 test data.

2.03 BALLASTS AND DRIVERS

A. Manufacturers:
1. California Accent Lighting, Inc ; www.calilighting.com/#sle.
2. General Electric Company/GE Lighting :  www.gelighting.com/#sle.
3. OSRAM Sylvania, Inc :  www.osram.us/ds/#sle.
4. Philips Lighting North America Corporation ; www.usa.lighting.philips.com/#sle.

B. Ballasts/Drivers - General Requirements:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable federal

and state ballast efficiency/efficacy standards.

C. Dimmable LED Drivers:
1. Dimming Range:  Continuous dimming from 100 percent to five percent relative light

output unless dimming capability to lower level is indicated, without flicker.
2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

2.04 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted
as directed.

C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 0533.16 as required for
installation of luminaires provided under this section.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install products in accordance with manufacturer's instructions.

D. Install luminaires in accordance with NECA/IESNA 501.

E. Provide required support and attachment in accordance with Section 26 0529.

F. Install luminaires plumb and square and aligned with building lines and with adjacent
luminaires.

G. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
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H. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to
center of luminaire.

I. Pole-Mounted Luminaires:
1. Maintain the following minimum clearances:

a. Comply with IEEE C2.
b. Comply with utility company requirements.

2. Grounding:
a. Bond luminaires, metal accessories, metal poles, and foundation reinforcement to

branch circuit equipment grounding conductor.
3. Install separate service conductors, 12 AWG copper, from each luminaire down to

handhole for connection to branch circuit conductors.

J. Install accessories furnished with each luminaire.

K. Bond products and metal accessories to branch circuit equipment grounding conductor.

L. Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.

B. See Section 01 7900 - Demonstration and Training, for additional requirements.

C. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct
deficiencies or make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 27 1500
HORIZONTAL CABLING - CAT 6

PART 1 - GENERAL

1.01 SUMMARY

A. Horizontal (distribution) communications wiring and connecting hardware from the
Telecommunications Room (MDF, IDF) to Telecommunication Outlets / Network Jacks
throughout the site.

B. Cat 6A cabling and associated jacks shall be used for all network devices, IP Cameras, IP
Phones, Wireless Access Points, Door Access Controllers, IP Sound System equipment,
analog phone lines and as further shown on the drawings.

C. All Horizontal Station wiring shall be Plenum Rated (CMP).

1.02 RELATED DOCUMENTS

A. This Section shall be used in conjunction with the following other specifications and related
Contract Documents to establish the total general requirements for the project communications
systems and equipment:
1. Contract Documents.
2. Division 00 – Procurement & Contracting Requirements.
3. Drawings and general provisions of the Contract, including General Conditions and

Division 01 Specification Sections, apply to this Section.

1.03 REFERENCES

A. All work shall be performed in accordance with the following codes and industry standards,
unless noted otherwise:
1. NFPA 70 – National Electrical Code, current version adopted by local or State AHJ.
2. TIA/EIA-568-B – Commercial Building Telecommunications Cabling Standard, current

version.
3. TIA/EIA-569-B – Commercial Building Standard for Telecommunications Pathways and

Spaces, current version.
4. TIA/EIA-606-A – Administration Standard for Commercial Telecommunications

Infrastructure, current version.
5. J-STD-607-A – Commercial Building Grounding (Earthing) and Bonding Requirements for

Telecommunications, current version.
6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial

Buildings pertaining to communication systems.

1.04 SYSTEM DESCRIPTION

A. The horizontal distribution subsystem refers to all intra-building twisted-pair and fiber optic
communications cabling connecting Telecommunication Rooms (MTR, ITR’s) to
telecommunication outlets / network jacks located at individual work areas.

B. Horizontal cabling may consist of a combination of the following types of cable:
1. Category 6A, (100 Ohm, 4-pair, unshielded twisted pair) cables.

C. The Horizontal System includes cables, jacks, patch panels, connecting blocks, patch cords,
fiber connectors and jumpers as well as the necessary support systems, such as cable
managers and faceplates.

D. Cables may be routed through conduit, cable trays, spaces below raised floors, open ceiling
areas, non-ventilated spaces above ceiling tile, and through plenum air-handling spaces above
ceiling tile. Coordinate with General Contractor (GC).
1. Furnish and install all materials necessary for a complete and working system.

E. All Horizontal Station wiring shall be Plenum Rated (CMP).
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1.05 WARRANTY

A. The telecommunications contractor must be an approved certified installer of the cabling
manufacturer. The Telecommunications contractor is responsible for workmanship and
installation practices in accordance with the cabling manufacturer’s guidelines. The certified
contractor shall have 30% of their technicians trained on copper & fiber installations and testing
by the cabling manufacturer.

B. The copper warranty should guarantee installed static channel (Includes patch cords)
performance above the TIA/EIA Standards for Cat 6A cabling systems. The static channel
performance tests shall be performed in the field with an approved certification tester in the
channel test configuration.

C. Warranty period shall be for one (1) year.

PART 2 PRODUCTS

2.01 APPROVALS AND SUBSTITUTIONS

A. All products shall be provided as specified, unless an approved equal is provided.

B. Non-compliant products installed as a part of this Contract shall be removed and replaced and
all costs for removal and replacement shall be borne solely by the Contractor(s).

C. All products shall be “NEW”.

2.02 STATION CABLING

A. Category 6A unshielded twisted pair
1. 100 ohm, Category 6A, 22AWG, 4-pair unshielded twisted pair, CMP rated.

a. Maximum insertion loss of 2.0 dB/100M at 1 MHz, 19.7 dB/100M at 100 MHz, 32.6
dB/100M at 250 MHz and 48.6 dB/100M at 500 MHz.

b. NEXT, PSNEXT, ELFEXT, PSELFEXT margin greater than 5 dB better than
ANSI/TIA/EIA category 6 standards requirement

c. Cable balance: LCL/TCL greater than 50 dB @ 100 m at 1 MHz, 30.0 dB @ 100m at
100 MHz and 26.0 dB @ 250 MHz.  EL TCTL greater than 30 dB @ 100m at 1 MHz,
and 5.5 dB @ 100m at 31.25 MHz

d. Electrical characteristics must be characterized to 550 MHz.
e. Each pair in the cable must be insulated with FEP
f. Cable must be third party verified by ETL.
g. Superior Essex DataGain Category 6+, Part No. 66-246-xB.
h. Color Coding of Cables / Jacks and Patch Cables to be coordinated with Owner prior

to ordering.  Base pricing on colors listed below

2.03 MODULAR JACKS

A. Category 6A Jacks: Provide 8 position – 8 conductor keyed, wired in accordance with ANSI/TIA
T568B PIN configuration standard to terminate Category 6A UTP cables as specified herein.
1. 8-position modular jack, Category 6A, IDC terminals, T568A/B wiring scheme
2. Each jack must be stamped or have icons to identify it as CAT 6A.

a. Color Coding of Jacks:
1) Blue:  Standard Network Devices

2.04 FACE PLATES

A. Single gang face plate for modular RJ-45 inserts with built in labeling window. Color – Off White
Ivory.  Panduit Mini-Com Executive Series Faceplates
1. Panduit #CFPE1-WY,  1 port
2. Panduit #CFPE2-WY,  2 port
3. Panduit #CFPE3-WY,  3 port
4. Panduit #CFPE4-WY,  4 port

B. Blank Inserts – Provide Modular Inserts for any unused face plate opening.
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2.05 FIELD TERMINATABLE RJ45

A. Directly attached to Cat 6 cable for direct plug into IP Classroom Speaker Module
1. Panduit Part No. FP6X88MTG

B. Provide a cable label on Cat 6 cable to identify IDF patch panel port.

2.06 BISCUIT BLOCKS

A. Two Port Keystone Surface Mount Blocks
1. 2 port, label field, surface mount, Accepts Panduit Mini-Com TX6 Plus Jacks

a. Panduit #CBXQ2

2.07 PATCH PANELS

A. Modular patch panels
1. 24 port, 8-position modular jack flat panel, high density, Panduit Mini-Com, TX6A Plus

Modular jacks, Strain Relief bar (#SRBS19BL-XY), 1U.
a. Panduit #CPPL24WBLY

2. 48 port, 8-position modular jack flat panel, high density, Panduit Mini-Com, TX6A Plus
Modular jacks, Strain Relief bar (#SRBS19BL-XY), 2U.
a. Panduit #CPPL48WBLY

2.08 PATCH CORDS/JUMPERS

A. Category 6A modular patch cords
1. Factory terminated double ended, 8-position to 8-position, modular, stranded conductors,

Category 6A, 4 pair.
a. Panduit UTPSP1BUY (1 Feet):

1) Blue
2) Provide 30.  (IP End Points & Switch connections)

b. Panduit UTPSP3BUY (3 Feet):  Slimline Booted, Use in Telecom Closets
1) Blue
2) Provide 20

c. Panduit UTPSP6BUY (6 Feet):  Slimline Booted, Use in Telecom Closets
1) Blue
2) Provide 20

d. IP Sound System:  EC shall coordinate with Owner when patching into Ethernet
network switches.

PART 3 EXECUTION

3.01 GENERAL

A. Horizontal cabling includes cables, jacks, patch panels, connecting blocks, and patch cords, as
well as the necessary support systems, such as cable managers and faceplates.

B. Contractor shall furnish and install all materials necessary for a complete and working system.

C. Contractor must be a certified manufacturer installer prior to, during, and through completion of
the system installation.
1. Field terminated copper and fiber optic patch cords and jumpers shall not be allowed. All

patch cords shall be pre-terminated by the manufacturer.

D. All work shall be performed in a professional manner.

E. Install cable after interior of building has been physically protected from the weather and all
mechanical work likely to damage cabling has been completed.

F. Before installing cabling, ensure all cable pathways are completely and thoroughly cleaned:

G. Inspect conduit, wireway, cable trays, and innerduct installed by others.

H. Clean any additional enclosed raceway and innerduct systems furnished.

I. Provide protection for exposed cables where subject to damage.
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J. Provide abrasion protection for any cable or wire bundles, which pass through holes or across
edges of sheet metal. Protective bushings shall be used to protect cables.

K. Cable ties and other cable management clamps shall be no more than hand tightened and shall
fit snugly, but not compress, crimp, or otherwise change the physical characteristics of the
cable jacket or distort the placement of twisted-pair components.  Replace any cable exhibiting
stresses due to over tightening of cable management devices.  Plenum spaces require Plenum
rated cable ties.

L. Where possible, route cables in overhead cable trays and inside wire management systems
attached to the equipment cabinets and racks.  Use plastic ties or ducts to restrain cabling
installed outside of wire management systems on racks or in cabinets. Cable trays shall not
exceed 50% fill.

M. A pull cord (nylon; 1/8" minimum) shall be co-installed with all cable installed in any conduit.

N. Cable raceways shall not be filled greater than the TIA/EIA-569-A maximum fill for the particular
raceway type.

O. If a J-hook or trapeze system is used to support cable bundles all horizontal cables shall be
supported at a maximum of 48 to 60-inch (1.2 to 1.5 meter) intervals.  At no point shall cable(s)
rest on acoustic ceiling grids, plumbing pipes, and electrical conduits.

P. Horizontal distribution cables shall be bundled in groups of no more than the amount of cables
designed for by the cable support manufacturer recommends based on cable OD and weight.
 Cable shall be installed above fire-sprinkler systems and shall not be attached to the system or
any ancillary equipment or hardware.  The cable system and support hardware shall be
installed so that it does not obscure any valves, fire alarm conduit, boxes, or other control
devices.

Q. Cables shall not be attached to ceiling grid or lighting fixture wires.  Where support for
horizontal cable is required, the contractor shall install appropriate carriers to support the
cabling.

R. Any cable damaged or exceeding recommended installation parameters during installation shall
be replaced by the contractor prior to final acceptance at no cost to the Owner.

S. All Conduit Sleeves and wire way trays penetrating fire walls shall have 3M Fire Barrier Pillows
installed.   Contractor is responsible to place fire barrier pillows on all existing penetrations that
will be reused to run new cable and all new penetrations required for the new cable installation.
 Fire barrier Pillows shall be placed per manufacturer’s recommendation to create a 2-hour fire
barrier.

3.02 UNSHIELDED TWISTED PAIR CABLE INSTALLATION PRACTICES

A. Cable shall be installed in accordance with manufacturer recommendations and best industry
practices.

B. Cables shall be installed in continuous lengths from origin to destination (no splices) except for
transition points, or consolidation points.

C. Where transition points or consolidation points are allowed, they shall be located in accessible
locations and housed in an enclosure intended and suitable for the purpose.

D. The cable’s minimum bend radius and maximum pulling tension shall not be exceeded Bend
radius for UTP = 4 X Cable OD, FTP = 8 X Cable OD.

E. Unshielded twisted pair cable shall be installed so that there are no bends smaller than four
times the cable outside diameter at any point in the run and at the termination field.

F. Pulling tension on 4-pair UTP cables shall not exceed 25-lbf for a four-pair UTP cable.
Separation from Power Lines:

G. Provide the following minimum separation distances between pathways for copper
communications cables and power wiring of 480 volts or less:

H. Open or Nonmetal Communications Pathways:
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1. 12 inches from electric motors, fluorescent light fixtures, and unshielded power lines
carrying up to 3 kVA.

2. 36 inches from electrical equipment and unshielded power lines carrying more than 5 kVA.
3. 48 inches from large electrical motors or transformers.

I. Grounded Metal Conduit Communications Pathways:
1. 2 1/2 inches from electrical equipment and unshielded power lines carrying up to 2 kVA.
2. 6 inches from electrical equipment and unshielded power lines carrying from 2 kVA to

5 kVA.
3. 12 inches from electrical equipment and unshielded power lines carrying more than 5 kVA.
4. 3 inches from power lines enclosed in a grounded metal conduit (or equivalent shielding)

carrying from 2 kVA to 5 kVA.
5. 6 inches from power lines enclosed in a grounded metal conduit (or equivalent shielding)

carrying more than 5 kVA.

3.03 UNSHIELDED TWISTED PAIR TERMINATION

A. Cables shall be coiled to house the cable coil without exceeding the manufacturers bend
radius.  In hollow wall installations where box-eliminators are used, excess wire can be stored
in the wall.  No more than 12” of UTP and 36” of fiber slack shall be stored; Excess slack shall
be loosely coiled and stored in the ceiling above each drop location when there is not enough
space present in the outlet box to store slack cable.

B. Cables shall be dressed and terminated in accordance with the recommendations made in the
ANSI/TIA/EIA-568-B.1 document, manufacturer's recommendations and best industry
practices.

C. All 4 pair cables shall be terminated on the jack and patch panels using T568-B wiring scheme.

D. Pair untwist at the termination shall not exceed 12 mm (one-half inch).

E. Bend radius of the horizontal cable shall not be less than 4 times the outside diameter of the
UTP cable. 8 times for FTP cables.

F. The cable jacket shall be maintained to within 25mm (one inch) of the termination point.

G. Pair untwist at the termination shall not exceed 13 mm (0.5 inch).

H. Cables shall be neatly bundled and dressed to their respective panels or blocks.  Each panel or
block shall be fed by an individual bundle separated and dressed back to the point of cable
entrance into the rack or frame.

I. The cable jacket shall be maintained as close as possible to the termination point. Cable shall
not have more than 1.0” removed.

3.04 TESTING PROCEDURES

A. All cables and termination hardware shall be 100% tested for defects in installation and to verify
cabling system performance under installed conditions according to the requirements of
ANSI/TIA/EIA-568-B.  All pairs of each installed cable shall be verified prior to system
acceptance.  Any defect in the cabling system installation including but not limited to cable,
connectors, patch panels, and connector blocks shall be repaired or replaced in order to ensure
100% useable conductors in all cables installed.

B. All cables shall be tested in accordance with this document, the ANSI/TIA/EIA standards, the
manufacturer’s procedures and best industry practice.  If any of these are in conflict, the
Contractor shall bring any discrepancies to the attention of the project team for clarification and
resolution.

C. Cables, jacks, connecting blocks, and patch panels shall be in their final position with the
building energized.

D. All Unshielded Twisted Pair cables shall be tested as follows:
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1. All twisted-pair copper cable links shall be tested for continuity, pair reversals, shorts,
opens and performance as indicated below.  Additional testing is required to verify
Category performance.  Horizontal cabling shall be tested using an approved certification
tester (Fluke or Agilent) for category 6 performance compliance as specified in
ANSI/TIA/EIA-568-B.2-1.

2. Follow the Standards requirements established in ANSI/TIA/EIA-568-B .1, B.2-1.
3. Testing shall be accomplished with an approved certification tester (Fluke or Agilent)
4. The basic tests required are:

a. Wire Map
b. Length (feet)
c. Insertion Loss (dB)  (Formerly Attenuation)
d. NEXT (Near end crosstalk) (dB)
e. Return Loss (dB)
f. ELFEXT  (dB)
g. Propagation Delay (ns)
h. Delay skew (ns)
i. PSNEXT (Power sum near-end crosstalk loss) (dB)
j. PSELFEXT (Power sum equal level far-end crosstalk loss) (dB)

5. Cat 6 shall be tested to a Cat 6 auto test to 250 Hz.
6. All test results shall be provided in the approved certification testers original software

format on a CD, with the following minimum information per cable:
2.05.1.1.1.1.1  Circuit ID
2.05.1.1.1.1.2  All information from 3.4D.4 above.
2.05.1.1.1.1.3  Test result, “Pass” or “Fail”
2.05.1.1.1.1.4  Date and Time of test
2.05.1.1.1.1.5  Project Name
2.05.1.1.1.1.6  NVP
2.05.1.1.1.1.7  Version of software
Note: No asterisk * will be accepted. These results shall be retested and submitted
after a PASS is received.

E. A software copy of the test results, in the original tester software format, shall be provided to
the Owner and manufacturer.

F. Contractor shall provide a fully functional version of the tester software for use by the Owner in
reviewing the test results.

G. Any failed test results that cannot be remedied through re-termination (as in the case of
reversed or split pairs), must be reported in writing to the Owner immediately, along with a copy
of the test results.

3.05 LABELING

A. All horizontal cables are to be labeled using a machine printed label at each end of the cable at
approximately 12 inches of the termination point, and again at approximately 48 inches from
the termination point.  Handwritten labels shall not be used.

B. All patch panel ports and telecommunication outlet ports shall be labeled with the cable
identifier.

C. The labels shall denote the Telecommunications outlet ID, as well as the unique cable number
for that Telecom Outlet, i.e. A-001-A for cable number 1, A-001-B for cable number 2, and so
forth. Owner may provide specific labeling requirements coordinate with owner.

D. Note all labeling information on the as-built drawings.

END OF SECTION
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SECTION 27 5015
ANALOG / IP SOUND SYSTEM & AUTOMATED LOCKDOWN

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. The drawings and general provisions of the Contract Documents apply to this Section.

1.02 SUMMARY

A. Modify the existing Analog / IP Sound & Clock System.  Existing Singlewire Informacast
Advanced software that controls the Analog / IP Sound & Clock System shall also be modified
to provided more license and reprogrammed as required for relocation of existing equipment.

B. Existing Singlewire Informacast Advanced software that controls the Lockdown strobe lights for
Automated Lockdown System will continue to be used.  New or Relocated Strobe lights shall be
installed and wired to the existing Lockdown Strobe lighting circuit that supports this are of the
building.  Associated NAC Panels that power the Lockdown Strobes are typically located in the
respective data closet for that wiring zone in the facility.

C. Corridor Speakers and exterior horns are analog devices that are connected to speaker
circuits.  These speaker Circuits are connected to multi-channel Amplifiers in Data Closets.
Maintain these speaker circuits and modify wiring as required to relocate or add speakers and
horns.

D. Provide all analog sound system components and IP Zone controllers as specified in Part 2 –
Products.

1.03 SUBMITTALS

A. Product data for each component.

B. Shop Drawings:  Prior to proceeding with the work:  Provide detailed equipment assemblies
and indicate dimensions, weights, required clearances, method of field assembly, components,
and location of each field connection, and a complete schedule of all equipment and materials
with associated manufacturers cuts sheets which are to be used.
1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate

between manufacturer-installed and field-installed wiring.  Identify terminals to facilitate
installation, operation, and maintenance.  Include a single-line diagram showing cabling
interconnection of components and levels throughout system and impedances.

2. Drawings and lists indicating proposed nameplate nomenclature and arrangements for
control panels and plug panels prior to fabrication reflecting equipment used.

3. Each drawing shall have a descriptive title and all sub-parts of each drawing shall be
labeled.  All drawings shall have the name and locations of the project, Systems
Contractor’s name in the title block.

4. Details and descriptions of any other aspect of the system, which must differ from the
contract documents due to field conditions or equipment, furnished.

C. FCC Approval:  The system shall be approved for direct interconnection to the telephone utility
under Part 68 of FCC rules and regulations.  Systems, which are not FCC approved or utilize
an intermediary device for connection, will not be considered.  Provide the FCC registration
number of the system being proposed as part of the submittal process.

D. Product Certificates:  Signed by manufacturers of equipment certifying that products furnished
comply with specified requirements.

E. Installer Certificates:  Signed by manufacturer certifying that installers comply with
requirements.

F. Manufacturer Certificates:  Signed by manufacturers certifying that they comply with
requirements.
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G. Field Test Reports:  Indicate and interpret test results for compliance with performance
requirements.  Include record of final matching transformer-tap settings, and signal ground-
resistance measurement certified by Installer.

H. Maintenance Data:  For equipment to be included in maintenance manuals specified in Division
1. Record of Owners equipment-programming option decisions.
2. All instructions necessary for proper operation and manufacturer’s instructions.
3. “Proof of Performance” information.
4. Manufacturer’s maintenance information.
5. Copies of non-proprietary computer programs and system set up disks documenting all

programmable features of the installed system.

I. Record Drawings: Prior to final acceptance, provide two complete sets of drawings indicating all
cable numbers and construction details in accordance with the actual system installation.
 Revise all shop drawings to represent actual installation conditions.  These Record Drawings
will be used during “Final Acceptance Testing”.

J. System Training:  Submit the following information describing the training programs and system
trainers.
1. Include with the submittal a preliminary staff development training program in outline form

for review and approval by the owner’s representative.
2. Include with the submittal a current copy of the trainer’s certification from the manufacturer

that certifies and identifies the trainer(s) who are eligible to provide training and support for
the project.

3. Include with the submittal a current copy of trainer’s need’s assessment form which will be
reviewed with the owner’s designated representative for the system’s preliminary system
programming and configuration.

4. Include with the submittal copies of all documentation used to identify for the owner those
participants attending and completing the training programs.

K. A copy of the manufacturer’s standard statement of warranty proving all equipment provided for
the school communications network is covered with the required one-year equipment warranty
shall be included with the project submittal.  This statement of warranty shall be provided on the
manufacturer’s stationary.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who is an authorized representative of
equipment manufacturer for both installation and maintenance of equipment required for this
Section.  Provide the following with in thirty (30) days after notification to proceed.

B. Provide a list of installations that the Installer has specifically installed for verification by the
Owner.  The Installer, not its employees, must meet these qualifications.

C. The Installer shall demonstrate to the satisfaction of the Owner or his representative that he
has:
1. Adequate plant and equipment to pursue the work properly and expeditiously.
2. Adequate staff and technical experience to implement the work.
3. Technically capable and factory trained service personnel at a local service facility to

provide routine and emergency service for all products used in this project.

D. Any Contractor, who intends to bid on this work and does not meet the requirements of the
“Quality Assurance” paragraph(s), shall employ the services of a “Installer” who does meet the
requirements and who shall provide the equipment, make all connections and continuously
supervise the installation.  A subcontractor so employed as the “Installer” must be acceptable to
the Architect/ Engineer.  The “Installer” shall be identified within thirty (30) days of notification to
proceed for acceptance by the Architect/Engineer
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E. Each major component of equipment shall have the manufacturers name, address and model
number on a plate securely affixed in a conspicuous place.  NEMA code ratings, UL Label, or
other data that is die-stamped into the surface of the equipment shall be easily visible.

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction.

G. Comply with NFPA 70

H. Comply with NEMA Standard SB-40 for Emergency Communications in K-12 schools.

I. Comply with UL 60950.

1.05 WARRANTY

A. Provide a manufacturer’s one-year warranty of the school communications network equipment
against defects in material and workmanship. This warranty will cover all electronic equipment,
as well as speakers.  If any defects are found within the warranty period, the defective
equipment shall be replaced at no cost (equipment only); a one-year warranty shall be provided
for labor.

B. A copy of the manufacturer’s standard statement of warranty proving all equipment provided for
the school communications network is covered with the required one-year warranty shall be
included with the project submittal.  This statement of warranty shall be provided on the
manufacturer’s stationary. The standard one-year warranty is an important element in
establishing a standard in quality.

1.06 MANUFACTURERS

A. Base Bid Manufacturers:
1. Analog Speakers:  Rauland or Equal
2. IP Sound System Software:  Singlewire Informacast Advanced
3. IP Clock & Speaker units:   Atlas IED or Equal

PART 2 PRODUCTS

2.01 ANALOG SPEAKERS AND RELATED EQUIPMENT

A. Analog Ceiling mounted speaker assemblies
1. Ceiling speaker assemblies shall consist of an 8 in. round coaxial speaker with integral 25-

volt transformer, an insulated metal backbox, and a 2X2 Lay-in frame.  The ceiling
speaker shall incorporate the following components, functions, and features:

2. Speaker shall be 8 in. round coaxial design pre-assembled with integral 25/70 volt
transformer and white circular grille.

3. Frequency range shall be 65Hz to 17kHz.
4. Power rating shall be 8 watts RMS.
5. Sensitivity shall be 93 dB @ 4 ft. with 1 watt input.
6. Magnet shall be 5.0 oz. ceramic.
7. Voice coil impedance shall be 8 ohms.
8. Transformer taps for 25/70 v. shall be 5/16, 5/8, 1 ¼, 2 ½, and 5 watts.
9. Speaker assembly shall be a model CSD2X2L(U) by Bogen.

B. Analog Wall mounted speaker assemblies
1. Wall mounted speaker assemblies shall consist of an 8 in. diameter speaker housed in a

prefabricated metal housing with a metal grille. The speaker shall be provided from the
factory with a 25/70V transformer and the entire assembly shall come from the
manufacturer pre-assembled.

2. Speaker Type: 8 inch (20.3 cm) Permanent Magnet, with “Whizzer” cone for extended
high-frequency response.

3. Power Rating: 8 watts RMS
4. Sensitivity: 93 dB @ 1 meter with 1 Watt input



Highland Falls - Fort Montgomery Central School District 27 5015

Alterations and Additions to FMES
Analog / IP Sound System &

Automated Lockdown
Project No. 2022-138 Ph1  Page No. 4 of 11 

5. Frequency Response: 65 to 17,000 Hertz
6. Magnet: 5 oz. (141.7 g) ceramic
7. Voice Coil Impedance: 8 ohms
8. Voice Coil Diameter: 0.75 inches (1.9 cm)
9. Transformer: 25V/70V
10. Taps at 5/16, 5/8, 1-1/4, 2-1/2, and 5 Watts
11. Baffle: ACC1003 – 22-gauge cold-rolled steel, acoustically correct
12. Baffle Size: Square 111/2" (29.2 cm)
13. Housing and Baffle Finish: Textured Off-White Epoxy Semi-Gloss
14. Dimensions: 11-5/8 in. wide, 5-1/2 in. deep at top, 3-1/8 in. deep at bottom, 11-3/8 in. high
15. Weight: 4 lbs., 2 oz.
16. Wall mount Speaker Assemblies shall be a model MB8TSL by Bogen.

C. Analog Paging Horn Speaker Assemblies
1. Paging horns shall be a wide-angle paging projector consisting of an integrated driver

assembly combined with a double re-entrant, non-resonant heavy-duty ABS resin horn.
2. Paging horns shall contain a built-in, weatherproofed 25- and 70-volt line matching

transformer and shall be provided with a screwdriver adjustable impedance wattage
switch.

3. Power taps shall be available as follows:  1.8, 3.7, 7.5, and 15 watts on 25 volt lines.
4. The loudspeaker driver assembly shall have a heavy-duty magnet, and a self-aligning,

field replaceable diaphragm.
5. Power handling capacity shall be 30 watts at full range and produce 107dB at 1 meter on

axis with 1-watt input.
6. Frequency response shall be 225 to 14,000 Hz.
7. Dispersion shall be no less than 120° horizontal and no greater than 60° vertical.
8. The assembly shall include a die-cast universal mounting bracket permitting single locking

pin adjustment on vertical or horizontal planes.
9. Termination to the device shall be by means of screw terminals, protected by an

environmental cover, and having an integral cable strain relief.
10. The unit shall be totally weatherproof, with horn and reflex cone construction of heavy-

duty high-impact ABS resin.
11. The driver and transformer housing and mounting bracket shall be weatherproof heavy

die-cast aluminum. All exposed parts and hardware
12. shall be entirely impervious to weather.
13. Finish shall be gray.
14. Dimensions shall not exceed 14-1/4" wide, 6" high, 13-11/16" deep.
15. Paging horn speaker assemblies shall be a model SPT30A by Bogen.

D. Override Relays:  Provide IP to Analog override relays at local sound systems for Auditoriums,
Gymnasiums and Cafeterias.

E. Cat 6 Cables and Patch Panels – Refer to Specification Section 271500.

F. Wire Guards shall be provided for all surface speakers mounted in Gymnasiums

2.02 BLUE LOCKDOWN STROBES

A. Amber Lenses have been tested to meet UL 1971 light distribution

B. Strobe lens color to be utilized is BLUE.

C. Field selectable candela settings of 15/30/75/95cd or high intensity models with 115/177cd
settings

D. Indoor 24VDC models with UL “Regulated Voltage” at 16-33 VDC using filtered DC or unfiltered
FWR input voltage

E. Multitone appliance
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F. Strobes can be synchronized with Wheelock’s DSM sync modules or SAFEPATHTM4 power
supplies

G. Combination speaker/strobes available for voice messages with visual alerting

H. Mount to standard electrical boxes

I. High quality designs from the leader in fire notification alarms

J. Exterior shall be weather proof and include surface mount box

K. Design Make: Interior: Wheelock -RSSB-24MCW-NW, Exterior Wheelock -RSSWPB-24MCCH-
NW with WBB-W Backbox.

2.03 SINGLEWIRE INFORMACAST SOFTWARE

A. Software Allowance:   Provide $5,0000 Allowance in contract for Districts to purchase
Singlewire Informacast Advanced Licenses and associated Resiliency Licenses.

2.04 IP ENDPOINTS

A. Recessed, Hard-lid Ceiling or Wall Mounted IP Speaker with Microphone:
1. Indoor wall/ceiling mount IP loudspeaker. Speaker shall mount flush in gypsum ceiling or

either surface/flush mounted on walls with an enclosure.
2. The PoE+ Indoor IP Endpoint Speaker System shall include factory assembled speaker,

IP addressable PCB amplifier/control, metal baffle, and integrated microphone.
3. The speaker shall be an 8" Coaxial driver with low-frequency reproducer cone shall be a

full 8" (203mm) in diameter and the high frequency reproducer cone shall be 3" (76mm) in
diameter. The woofer shall have a 10oz. (260g) ceramic magnet; the tweeter shall have a
2.35oz. (67g) ceramic magnet. The two reproducer sections shall be coupled through a
built-in crossover network.

4. The crossover frequency shall be at 2800Hz. The speaker dispersion shall be 105° and
Frequency response range shall be 70Hz – 15.5kHz, (±5dB). Sensitivity shall be 98dB at 1
Watt/1 meter. Voice coil impedance shall be 8Ω. Low frequency voice coil diameter shall
be 1" (25mm) and operate in a magnet field of at least 10,600 gauss. The maximum depth
of the loudspeaker shall not exceed 2-7/8"(73mm).

5. The amplifier/control board shall receive announcements and messages using
dynamically routed data on a standard Ethernet Network. It shall include a Single-Channel
Class D Topology amplifier with Primary and Secondary Outputs capable of producing 25-
watts RMS when using an IEEE 802.3at compatible PoE+ switch or 24VDC local power
supply and 12-watts RMS when used with an IEEE 802.3af compliant PoE switch.
 Interconnect shall be via female RJ-45 connector mounted to the PCB.

6. The amplifier/control board shall include (2) logic inputs, (1) relay output, (1) Auxiliary
Unbalanced line level audio input and (1) Unbalanced line level audio output.  The
Auxiliary Line Level input shall include an auto mute function that is activated when a
broadcast is sensed from the control application.

7. The amplifier/control board shall include a Graphical User Interface (GUI) for SIP
configuration. The SIP implementation shall support standards G.711, G.722 and RTP
protocols.  The Graphical User Interface (GUI) shall configure and manage logic inputs,
relay outputs, and Auxiliary audio input.

8. The unit shall incorporate an integrated microphone to allow full duplex talkback
communication functionality based upon chosen software platform.

9. All control functionality shall be determined via software. It shall be compatible with
AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast software platforms
and SIP standalone operation. The PoE+ Indoor IP Endpoint Speaker System overall
dimensions shall be 11.5" (292mm) x 11.5" (292mm) x 2.84" (72.14mm).  Finish shall be
neutral white electrostatic powder coat metal baffle.

10. Manufacturer: AtlasIED IP-8SM or equal.
11. Optional Mounting Hardware Shall Include:
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a. Flush Mount Enclosure: AtlasIED IP-FEST-S
b. Surface Mount Enclosure: AtlasIED IP-SEST-S
c. Angled Wall Mount Enclosure: AtlasIED IP-SEA-S
d. Tile Bridge with Enclosure: IP-STBE

12. Slave Speaker shall be analog speaker as described below.

B. Exterior & Interior Wall Mounted IP Speaker:
1. Vandal proof, weather resistant, wall mount IP loudspeaker.
2. The PoE+ vandal-proof outdoor IP Endpoint Speaker System shall include factory

assembled horn, IP addressable PCB amplifier/control, and cast aluminum alloy baffle.
3. The horn shall be a double re-entrant type with a 3.8" high-output compression driver

mounted within weather-resistant housing. The impedance shall be 8 ohm and a voice coil
diameter of 1.25" (31.75mm). Frequency response shall be 600-14,000 Hz (nominal),
700-5500 Hz (± 5dB). Sound pressure level shall be 114dB (15W/1M), 104dB (1W/1M),
and max peak output at 1W/1m shall be 120dB SPL. Sound dispersion angle shall be 95 ̊.
The Horn dimensions shall be Dia-5-5/8" x D 3-7/16" x Dia Flange 6-15/16 ”.

4. The amplifier/control board shall receive announcements and messages using
dynamically routed data on a standard Ethernet Network. It shall include a Single-Channel
Class D Topology amplifier with Primary and Secondary Outputs capable of producing 25-
watts RMS when using an IEEE 802.3at compatible PoE+ switch or 24VDC local power
supply and 12-watts RMS when used with an IEEE 802.3af compliant PoE switch.
 Interconnect shall be via female RJ-45 connector mounted to the PCB.

5. The amplifier/control board shall include (2) logic inputs, (1) relay output, (1) Auxiliary
Unbalanced line level audio input and (1) Unbalanced line level audio output.  The
Auxiliary Line Level input shall include an auto mute function that is activated when a
broadcast is sensed from the control application.

6. The amplifier/control board shall include a Graphical User Interface (GUI) for SIP
configuration. The SIP implementation shall support standards G.711, G.722 and RTP
protocols.  The Graphical User Interface (GUI) shall configure and manage logic inputs,
relay outputs, and Auxiliary audio input.

7. All control functionality shall be determined via software. It shall be compatible with
AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast software platforms
and SIP standalone operation. The PoE+ Outdoor IP Endpoint Speaker System overall
dimensions shall be 10.75" (273mm) x 10.75" (273mm) x 4.49" (114mm).  The vandal-
proof grill shall be cast from self-aging aluminum alloy with a tensile strength of 44,000
P.S.I with a textured white epoxy finish.

8. Manufacturer: AtlasIED IP-HVP or equal.
9. Optional Mounting Hardware Shall Include:

a. Flush Mount Enclosure: AtlasIED IP-FEST-IH
b. Surface Mount Enclosure: AtlasIED IP-SEST-IH

C. Wall Mounted Clock / Speaker with LCD Display, Microphone and LED Flasher
1. Indoor wall mount IP loudspeaker with LCD display, microphone and flasher. IP Speaker

shall mount flush or surface mounted on walls with an enclosure.
2. The PoE+ Indoor IP Endpoint Speaker System shall include factory assembled speaker,

IP addressable PCB amplifier/control, plastic baffle, integrated microphone, LCD Display,
and LED Multi-color Flasher.

3. The speaker shall be an 8" Coaxial driver with low-frequency reproducer cone shall be a
full 8" (203mm) in diameter and the high frequency reproducer cone shall be 3" (76mm) in
diameter. The woofer shall have a 10oz. (260g) ceramic magnet; the tweeter shall have a
2.35oz. (67g) ceramic magnet. The two reproducer sections shall be coupled through a
built-in crossover network.
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4. The crossover frequency shall be at 2800Hz. The speaker dispersion shall be 105° and
Frequency response range shall be 70Hz – 15.5kHz, (±5dB). Sensitivity shall be 98dB at 1
Watt/1 meter. Voice coil impedance shall be 8Ω. Low frequency voice coil diameter shall
be 1" (25mm) and operate in a magnet field of at least 10,600 gauss. The maximum depth
of the loudspeaker shall not exceed 2-7/8" (73mm).

5. The amplifier/control board shall receive announcements and messages using
dynamically routed data on a standard Ethernet Network. It shall include a Single-Channel
Class D Topology amplifier with Primary and Secondary Outputs capable of producing 25-
watts RMS when using an IEEE 802.3at compatible PoE+ switch or 24VDC local power
supply and 12-watts RMS when used with an IEEE 802.3af compliant PoE switch.
 Interconnect shall be via female RJ-45 connector mounted to the PCB.

6. The amplifier/control board shall include (2) logic inputs, (1) relay output, (1) Auxiliary
Unbalanced line level audio input and (1) Unbalanced line level audio output.  The
Auxiliary Line Level input shall include an auto mute function that is activated when a
broadcast is sensed from the control application.

7. The amplifier/control board shall include a Graphical User Interface (GUI) for SIP
configuration. The SIP implementation shall support standards G.711, G.722 and RTP
protocols.  The Graphical User Interface (GUI) shall configure and manage logic inputs,
relay outputs, and Auxiliary audio input.

8. The unit shall incorporate an integrated microphone to allow full duplex talkback
communication functionality based upon chosen software platform.

9. The unit shall incorporate a High-Resolution Back-Lit color LCD display with viewable
dimensions of 8.66" (220.88mm) wide x 2.23" (56.72mm) high. It shall receive visual
notifications by AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast
software platforms.  It shall display time when in standby mode from AtlasIED’s GCK, Syn-
Apps' SA-Announce, Singlewire’s InformaCast software platforms or by NTP. The display
shall produce 1900 cd/m^2 lux brightness and display text and/or time

10. The unit shall incorporate a LED flasher with viewable dimensions of .5" (12mm) height x
3.5" (89mm) wide. The LEDs shall be able to produce RGB color spectrum with brightness
of 310-lux (Red), 348-lux (Green), 352-lux (Blue). It shall have the capability of multi-
speed flash rate and will be software controllable

11. All control functionality shall be determined via software. It shall be compatible with
AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast software platforms
and SIP standalone operation. The PoE+ Indoor IP Endpoint Speaker System overall
dimensions shall be 14.38" (365mm) x 12.88" (327mm) x 2.77" (70.36mm).  Finish shall
be neutral white electrostatic powder coat micro perforated grill with plastic trim ring.

12. Manufacturer: AtlasIED IP-SDMF or equal.
13. Optional Mounting Hardware Shall Include:

a. Flush Mount Enclosure: AtlasIED IP-FEST-SD
b. Surface Mount Enclosure: AtlasIED IP-SEST-SD
c. Angled Wall Mount Enclosure: AtlasIED IP-SEA-SD

D. IP Horns for Interior & Exterior Use
1. ALGO 8186 SIP Horn
2. Freq Response 350 – 9000 hx (-10dB)
3. Suitable for outdoor and wet environments
4. Color:  Gray

2.05 IP VISUAL DISPLAY REQUIRMENTS

A. Type DDS – IP Dual Sided LCD Display with Loudspeakers and Flasher:
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1. The PoE+ Indoor IP Endpoint Visual System shall consist of a factory assembled double
sided wall or ceiling mount enclosure containing 2 LCD displays that can display time as
well as scrolling text and IP addressable PCB amplifier/control with amplified output to
drive small analog loudspeaker zones. The model shall also feature LED flashers located
below the display can be used to alert room occupants of an incoming scrolling text
message in accordance with ADA compliance. The unit shall incorporate loudspeaker
drivers on each side of the display.

2. The speakers shall be an 3" (76.2mm) in diameter full range transducer each mounted
next to LCD display on opposite sides within the metal housing. The speaker dispersion
shall be 135° and Frequency response range shall be 800Hz – 4kHz, (±5dB). Sensitivity
shall be 92dB at 1 Watt/1 meter. Voice coil impedance shall be 8Ω.

3. The amplifier/control board shall receive announcements and messages using
dynamically routed data on a standard Ethernet Network. It shall include a Single-Channel
Class D Topology amplifier with Primary and Secondary Outputs capable of producing 25-
watts RMS when using an IEEE 802.3at compatible PoE+ switch or 24VDC local power
supply and 12-watts RMS when used with an IEEE 802.3af compliant PoE switch.
 Interconnect shall be via female RJ-45 connector mounted to the PCB.

4. The amplifier/control board shall include (2) logic inputs, (1) relay output, (1) Auxiliary
Unbalanced line level audio input and (1) Unbalanced line level audio output.  The
Auxiliary Line Level input shall include an auto mute function that is activated when a
broadcast is sensed from the control application.

5. The amplifier/control board shall include a Graphical User Interface (GUI) for SIP
configuration. The SIP implementation shall support standards G.711, G.722 and RTP
protocols.  The Graphical User Interface (GUI) shall configure and manage logic inputs,
relay outputs, and Auxiliary audio input.

6. The unit shall incorporate a High-Resolution Back-Lit color LCD display with viewable
dimensions of 8.66" (220.88mm) wide x 2.23" (56.72mm) high. It shall receive visual
notifications by AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast
software platforms.  It shall display time when in standby mode from AtlasIED’s GCK, Syn-
Apps' SA-Announce, Singlewire’s InformaCast software platforms or by NTP. The display
shall produce 1900 cd/m^2 lux brightness and display text and/or time.

7. The unit shall incorporate a LED flasher with viewable dimensions of .5" (12mm) height x
3.5" (89mm) wide. The LEDs shall be able to produce RGB color spectrum with brightness
of 310-lux (Red), 348-lux (Green), 352-lux (Blue). It shall have the capability of multi-
speed flash rate and will be software controllable.

8. All control functionality shall be determined via software. It shall be compatible with
AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast software platforms
and SIP standalone operation. The Indoor IP Endpoint Visual System overall dimensions
shall be 9.9" (251mm) x 19.94" (506.5mm) x 7" (177mm) HxWxD.

9. Manufacturer: AtlasIED IP-DDS or equal.

B. Type DD – IP Dual Sided LCD Display with Flasher:
1. The PoE+ Indoor IP Endpoint Visual System shall consist of a factory assembled double

sided wall or ceiling mount enclosure containing 2 LCD displays that can display time as
well as scrolling text and IP addressable PCB amplifier/control with amplified output to
drive small analog loudspeaker zones. The model shall also feature LED flashers located
below the display can be used to alert room occupants of an incoming scrolling text
message in accordance with ADA compliance.

2. The amplifier/control board shall receive announcements and messages using
dynamically routed data on a standard Ethernet Network. It shall include a Single-Channel
Class D Topology amplifier with Primary and Secondary Outputs capable of producing 25-
watts RMS when using an IEEE 802.3at compatible PoE+ switch or 24VDC local power
supply and 12-watts RMS when used with an IEEE 802.3af compliant PoE switch.
 Interconnect shall be via female RJ-45 connector mounted to the PCB.
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3. The amplifier/control board shall include (2) logic inputs, (1) relay output, (1) Auxiliary
Unbalanced line level audio input and (1) Unbalanced line level audio output.  The
Auxiliary Line Level input shall include an auto mute function that is activated when a
broadcast is sensed from the control application.

4. The amplifier/control board shall include a Graphical User Interface (GUI) for SIP
configuration. The SIP implementation shall support standards G.711, G.722 and RTP
protocols.  The Graphical User Interface (GUI) shall configure and manage logic inputs,
relay outputs, and Auxiliary audio input.

5. The unit shall incorporate a High-Resolution Back-Lit color LCD display with viewable
dimensions of 8.66" (220.88mm) wide x 2.23" (56.72mm) high. It shall receive visual
notifications by AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast
software platforms.  It shall display time when in standby mode from AtlasIED’s GCK, Syn-
Apps' SA-Announce, Singlewire’s InformaCast software platforms or by NTP. The display
shall produce 1900 cd/m^2 lux brightness and display text and/or time.

6. The unit shall incorporate a LED flasher with viewable dimensions of .5" (12mm) height x
3.5" (89mm) wide. The LEDs shall be able to produce RGB color spectrum with brightness
of 310-lux (Red), 348-lux (Green), 352-lux (Blue). It shall have the capability of multi-
speed flash rate and will be software controllable.

7. All control functionality shall be determined via software. It shall be compatible with
AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast software platforms
and SIP standalone operation. The Indoor IP Endpoint Visual System overall dimensions
shall be 9.9" (251mm) x 19.94" (506.5mm) x 7" (177mm) HxWxD.

8. Manufacturer: AtlasIED IP-DD or equal.

C. Type DM – IP Single Sided LCD Display with Microphone:
1. The PoE+ Indoor IP Endpoint Visual System shall consist of a factory assembled wall

mountable LCD display that can show time as well as scrolling text and IP addressable
PCB amplifier/control with amplified output to drive small analog loudspeaker zones. The
unit shall incorporate an integrated microphone to allow full duplex talkback
communication functionality based upon chosen software platform.

2. The amplifier/control board shall receive announcements and messages using
dynamically routed data on a standard Ethernet Network. It shall include a Single-Channel
Class D Topology amplifier with Primary and Secondary Outputs capable of producing 25-
watts RMS when using an IEEE 802.3at compatible PoE+ switch or 24VDC local power
supply and 12-watts RMS when used with an IEEE 802.3af compliant PoE switch.
 Interconnect shall be via female RJ-45 connector mounted to the PCB.

3. The amplifier/control board shall include (2) logic inputs, (1) relay output, (1) Auxiliary
Unbalanced line level audio input and (1) Unbalanced line level audio output.  The
Auxiliary Line Level input shall include an auto mute function that is activated when a
broadcast is sensed from the control application.

4. The amplifier/control board shall include a Graphical User Interface (GUI) for SIP
configuration. The SIP implementation shall support standards G.711, G.722 and RTP
protocols.  The Graphical User Interface (GUI) shall configure and manage logic inputs,
relay outputs, and Auxiliary audio input.

5. The unit shall incorporate an integrated microphone to allow full duplex talkback
communication functionality based upon chosen software platform.

6. The unit shall incorporate a High-Resolution Back-Lit color LCD display with viewable
dimensions of 8.66" (220.88mm) wide x 2.23" (56.72mm) high. It shall receive visual
notifications by AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast
software platforms.  It shall display time when in standby mode from AtlasIED’s GCK, Syn-
Apps' SA-Announce, Singlewire’s InformaCast software platforms or by NTP. The display
shall produce 1900 cd/m^2 lux brightness and display text and/or time.
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7. All control functionality shall be determined via software. It shall be compatible with
AtlasIED’s GCK, Syn-Apps' SA-Announce, Singlewire’s InformaCast software platforms
and SIP standalone operation. The Indoor IP Endpoint Visual System overall dimensions
shall be 14.38" (365mm) x 12.88" (327mm) x 2.77" (70.36mm) HxWxD. Finish shall be
neutral white electrostatic powder coat.

8. Manufacturer: AtlasIED IP-DM or equal.
9. Optional Mounting Hardware Shall Include:

a. Flush Mount Enclosure: AtlasIED IP-FEC-DM
b. Surface Mount Enclosure: AtlasIED IP-SEC-DM

PART 3 – EXECUTION

3.01 GENERAL

A. EXAMINATION: Examine conditions, with the Installer present, for compliance with
requirements and other conditions affecting the performance of the School Communications
and School Safety Network. Do not proceed until unsatisfactory conditions have been
corrected.

3.02 INSTALLATION

A. General: Install system in accordance with NFPA 70 and other applicable codes. Install
equipment in accordance with manufacturer's written instructions.

B. Furnish and install all material, devices, components and equipment for a complete operational
system.

C. Impedance and Level Matching: Carefully match input and output impedance’s and signal
levels at signal interfaces. Provide matching networks where required.

D. Control Circuit Wiring: Install control circuits in accordance with NFPA 70 and as indicated.
Provide number of conductors as recommended by system manufacturer to provide control
functions indicated or specified.

E. All housings are to be located as indicated.

F. The contractor shall provide necessary transient protection on the AC power feed, all copper
station lines leaving or entering the building, and all central office trunks. All protection shall be
as recommended by the equipment supplier and referenced to earth ground.

G. Wiring within Enclosures: Provide adequate length of conductors. Bundle, lace, and train the
conductors to terminal points with no excess. Provide and use lacing bars.

H. Provide physical isolation from speaker-microphone, telephone, line-level wiring, and power
wiring. Run in separate raceways, or where exposed or in same enclosure, provide 12 inch
minimum separation between conductors to speaker-microphones, telephone wiring and
adjacent parallel power. Provide physical separation as recommended by equipment
manufacturer for other system conductors.

I. Identification of Conductors and Cables: Use color coding of conductors and apply wire and
cable marking tape to designate wires and cables so all media are identified in coordination
with system wiring diagrams.

J. Weatherproofing: Provide weatherproof enclosures for items to be mounted outdoors or
exposed to weather.

K. All IP Devices shall be labeled with the Cable ID label attached to the exterior of the device.
 Coordinate with Owner on label type and location.

3.03 GROUNDING

A. Provide equipment grounding connections for Integrated Electronic Communications Network
systems as indicated. Tighten connections to comply with tightening torques specified in UL
Standard 486A to assure permanent and effective grounds.
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B. Ground equipment, conductor, and cable shields to eliminate shock hazard and to minimize to
the greatest extent possible, ground loops, common mode returns, noise pickup, cross talk, and
other impairments. Provide 5-ohm ground at main equipment location. Measure, record, and
report ground resistance.

C. Provide all necessary transient protection on the AC power feed and on all copper station lines
leaving or entering the building. Note in system drawings, the type and location of these
protection devices as well as all wiring information.

3.04 FIELD QUALITY CONTROL

A. Manufacturer's Field Services: Provide services of a duly factory authorized service
representative for this project location to supervise the field assembly and connection of
components and the pre-testing, testing, and adjustment of the system.

B. Inspection: Make observations to verify that units and controls are properly labeled and
interconnecting wires and terminals are identified.  Provide a list of final tap settings of paging
speaker line matching transformers.

C. Testing: Rectify deficiencies indicated by tests and completely re-test work affected by such
deficiencies at Contractor's expense. Verify by the system test that the total system meets the
Specifications and complies with applicable standards.

3.05 FINAL ACCEPTANCE TESTING

A. The Final Acceptance Testing shall be provided to the Owner or the Owners designated
representative only.  Final acceptance testing to any other trade or service provider for the
project will not comply with the requirements of this section.

B. The contractor will provide a Final Acceptance Test record document signed by both the
contractor and the Owner or designated Owner’s Representative establishing the “In Warranty”
date.  The warranty period will not commence until the Final Acceptance Test is completed.

C. Be prepared to verify the performance of any portion of the installation by demonstration,
listening and viewing test, and instrumented measurements.  Make additional adjustments
within the scope of work and which are deemed necessary by the Owner because of the
acceptance test.

3.06 COMMISSIONING

A. The contractor shall train the Owner's maintenance personnel in the procedures and schedules
involved in operating, troubleshooting, servicing, and preventative maintenance of the system.
This training will be in accordance with the training as outlined in Section 1.5 of these
specifications.  In addition to the Training Materials provided, the contractor will also furnish
Operators Manuals and Users Guides at the time of this training.

B. Schedule training with Owner through the owner’s representative, with at least seven days
advance notice.

3.07 OCCUPANCY ADJUSTMENTS

A. The contractor shall provide Occupancy Adjustments.  A response scenario amenable to both
the owner and the contractor will be established and followed for the first year of service.

3.08 CLEANING AND PROTECTION

A. Prior to final acceptance, the contractor shall vacuum and clean all system components and
protect them from damage and deterioration.  All blank spaces in equipment cabinets will be
covered with blank panels.  Top and side panels, and all cabinet doors will be installed.  All
general areas within and around all equipment rack/cabinets in the facility will be swept,
vacuumed, and cleaned up.  No cabinets will be left unlocked and all cabinet keys will be
turned over to the owner or designated owner’s representative.

END OF SECTION
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SECTION 27 5120
GYM SOUND SYSTEM

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes
1. Complete operating system (racks, equipment, loudspeakers, mounting hardware, wiring,

connectors, terminations, raceways and required accessories) for the pickup,
amplification, distribution, recording and reproduction of voice and/or other audio program
material.  Equipment and installation material required to fulfill the above shall be
furnished and installed whether or not called for in this specification or shown on the
drawings.

2. All necessary interconnecting cable and connections.
3. System programming, equalization and training.

1.02 RELATED REQUIREMENTS

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

1.03 SUBMITTALS

A. Shop Drawings:  Submit complete drawings showing entire system, components, point-to-point
wiring and field connections.

B. Product Data:  Submit manufacture's data for each item and list of where each item is located.
Submit in brochure form.

1.04 QUALITY ASSURANCE SUBMITTALS

A. To ensure a quality project and proper warranty coverage for the system specified, the
Contractor must submit the following:
1. Provide evidence that the Contractor who will furnish and install the equipment has been

in the business of installing commercial sound systems for at least five (5) years.
2. Provide references of at least three (3) installations of comparable scope performed by the

Contractor, including location, system description and names, addresses and telephone
numbers of the Architects, Consultants and Owners, with contact names for each.

3. Provide written proof that Contractor’s personnel are properly trained and certified to
install rigging.

4. Provide written proof that Contractor’s personnel are properly trained and certified to test
and program digital signal processors (DSP’s).

5. Provide evidence of the ability and intent to meet the guarantee and service requirements
included in this specification.

6. Provide documentation that Contractor who will furnish and install system maintains
service facilities and will have service personnel available on-site within 24 hours.

7. Contractor who will furnish and install system must be a factory authorized dealer for all
products submitted and must submit such proof in writing or in the form of authorized
agreements with the various manufacturers.

8. If Contractor cannot supply the aforementioned certifications and references, the
Contractor shall be deemed unqualified to furnish and/or install the sound system.

1.05 MAINTENANCE

A. Service:  Completely service entire system for (1) year after final acceptance and offer yearly
service contract.
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Specification information and quantities listed for each product are provided for convenience
and indicate partial requirements for the sound system and associated equipment.  Substitute
products and products deemed to be equal must meet or exceed the specified manufacturers
published specification for the products listed herein.  The Contractor is responsible for
obtaining the published specifications of the specified products to assure substitute or equal
products meet all of the requirements of this specification.

B. Provide certification and labels where applicable.  All electronic equipment must bear the UL
label.

C. Furnish and install equipment that is standard, new and of the latest model.  Contractor may
not modify any equipment unless approved by the Manufacturer.

2.02 GYMNASIUM SOUND SYSTEM

A. System Description:
1. Sound system will consist of a distributed system, utilizing loudspeakers mounted in roof

structure as shown on the drawings.  Automatic mixers will operate the sound system.
2. Announcers will be provided with wireless, handheld microphones.

B. Components:
1. Rack: Provide wall mounted rach with 16 U spaces.
2. Amplifiers: Yamaha PX5 Power Amplifier. Quantity (1)
3. Mixer: Rolls RM67 Mixer. Quantity (1).
4. Media Player:   Tascam Media Player with Bluetooth receiver.  Part No. CD-400U.

Quantity (1).
5. Loudspeaker: Electro-Voice Sx300PI 2-Way Loudspeakers with Mounting Brackets.

Quantity (4)
6. SS Wire Rope: Octasound, Two 3/16-inch Stainless Steel Wire Ropes with 4 shackles,

10ft length. Part No. SPH2L-SS-10, Quantity (4)
7. Wireless Mic System: Sennheiser EW 135 G3 Handheld Wireless Microphone System

Quantity (1).
8. Handheld Microphone: Shure SM48S Vocal Microphone Quantity (1).
9. Voice Activated Relay:   Bogen Voice Activated Relay.  Part No. VAR1, Quantity (1)
10. Speaker Cabling:   West Penn 12/2 Stranded, Plenum rated.  Part No. 227, Quantity – as

required.
11. Rack Screws:  As Required.

C. Equipment Locations:
1. Equipment to be located in the fixed equipment rack.
2. Coordinate exact location of fixed equipment rack with Owner.
3. Furnish and install necessary cabling between fixed equipment rack and speakers and

microphones, including wall plates, connectors and patch cables.

2.03 ELECTRO-VOICE SX300PI 2-WAY LOUDSPEAKERS WITH MOUNTING BRACKETS

A. Ring-Mode Decoupling (RMDTM) for increased intelligibility

B. Durable structural-foam enclosure with integral handles and stand mount

C. DL12Sx 12-inch woofer and DH2010A compression driver for great sound and reliable
performance

D. Molded-in constant-directivity 65° x 65° high-frequency horn

E. Stand mountable and arrayable

F. Molded-in attachment points for secure suspension with optional brackets

G. Dual Neutrik Speakon® high-current connectors (Sx300E) or 1/4-in. phone jacks (Sx300P)
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2.04 ROLLS RM67 MIXER

A. Three XLR mic inputs with switchable phantom power and input padding

B. Clip LEDs for each Mic input

C. Mute jack, contact closure to ground main output mute

D. Master Level control

E. Remote Volume jack (connects to an optional 100K ohm potentiometer)

F. Stereo Record Out

G. Priority ducking/talk-over for microphone paging, and jukebox

H. Mic Insert jack for adding signal processing to the Mic Inputs

I. Four stereo RCA line/consumer level inputs

J. Master Bass and Treble controls (sources only)

K. SPX effect processors provide you with a comprehensive suite of 24 effects

2.05 YAMAHA PX5 STEREO POWER AMPLIFIER

A. Amplifier Power 2 x 300W (THD+N < 0.04%, 1kHz, 4 - 8Ω, 70/100V)

B. 2x 500W at 8Ω

C. 2x 800W at 4Ω

D. Newly developed Class-D amplifier engine with a custom LSI

E. Flexible onboard PEQ, crossover, filters, delay, and limiter functions

F. Yamaha Speaker presets

G. Utlities for safe and secure operation

2.06 SENNHEISER EW 135 G3 HANDHELD WIRELESS MICROPHONE SYSTEM

A. Sturdy metal housing (transmitter and receiver

B. 42 MHz bandwidth: 1680 tunable UHF frequencies for interference-free reception

C. Enhanced frequency bank system with up to 12 compatible frequencies

D. High-quality true diversity reception

E. Pilot tone squelch for eliminating RF interference when transmitter is turned off

F. Automatic frequency scan feature searches for available frequencies

G. Enhanced AF frequency range

H. Increased range for audio sensitivity

I. Wireless synchronization of transmitters via infrared interface

J. User-friendly menu operation with more control options

K. Illuminated graphic display (transmitter and receiver)

L. Auto-Lock function avoids accidental changing of settings

M. HDX compander for crystal-clear sound

N. Transmitter feature battery indicatation in 4 steps, also shown on receiver display

O. Handheld transmitter with easy-exchangeable microphone modules from evolution series

P. Integrated Equalizer and Soundcheck mode

Q. Contacts for recharging BA 2015 accupack directly in the transmitter

R. Wide range of accessories adapts the system to any requirement
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2.07 SHURE SM48S VOCAL MICROPHONE

A. Cardioid pickup pattern rejects off-axis sound and provides superior gain before feedback

B. Frequency response tailored for vocals, with brightened mid-range and bass rolloff to control
proximity effect

C. Shock-mounted cartridge for exceptional ruggedness and reduced handling noise

D. Built-in "pop" filter that reduces explosive breath sounds and wind noise

E. Supplied stand adapter and carrying/storage bag

F. Lockable On/Off switch (Model SM48S only)

G. Legendary Shure quality and ruggedness

PART 3 EXECUTION

3.01 EXAMINATION

A. Verification of Conditions:  Examine conditions under which sound system is to be installed in
coordination with Installer of materials and components specified in this Section and notify
affected Prime Contractors and Architect in writing of any conditions detrimental to proper and
timely installation.  Do not proceed with installation until unsatisfactory conditions have been
corrected in a manner acceptable to Installer.

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to
ensure requirements for applicable warranty or guarantee can be satisfied, submit to Architect
written confirmation from applicable Installer.  Failure to submit written confirmation and
subsequent installation will be assumed to indicate conditions are acceptable to Installer.

3.02 INSTALLATION

A. Wireless Systems Frequency and Antenna:
1. Utilize antenna distribution systems and remote antennas and locate per the

manufacturer’s recommendations and to achieve maximum performance.
2. Select frequencies for the site based on standard FCC criteria.  Verify HDTV stations and

new channel assignments for the area before ordering equipment.  Verify wireless
frequencies of any organizations within 1,000 feet of the site that use wireless equipment.
 Contractor is responsible for correcting frequency problems if encountered.

3. Contractor responsible to secure any licensing required for wireless equipment.

B. General Grounding:
1. Take all necessary precautions to guard against electromagnetic and electrostatic hum

and RF noise.
2. All equipment provided shall have chassis ground lifts or shall be mounted with ground lift

isolation washers.
3. Grounding of shields and chassis shall adhere to accepted industry standards.
4. All equipment grounding (electronics and racks) shall terminate to a single point within the

rack. Ground this point to an appropriate main service ground.  If ground noise problems
exist, provide an isolation transformer.

C. Wiring:
1. Use barrier strips or Phoenix connectors where available, followed by XLR type

connectors.  When no other means is available, balanced 1/4 in. is to be used.
2. All wiring (with the exception of AC power) entering or leaving the rack shall be connected

via terminal strips or a direct connection to the equipment terminals or connectors.  No in-
line connectors are acceptable.  Use appropriate connectors and crimps; no wire nuts may
be used in any sound system wiring (with the exception of AC power.)  Properly support
all connections.

3. No equipment or terminal strips will be mounted to the sides, doors, top or bottom of the
racks and tie down bars shall be provided for neat wiring, adhering to industry standard
practices.
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4. Separate wiring paths shall be maintained for microphone level, line level, AC power and
speaker level signals.  Additionally, all wiring shall be neatly tie-wrapped and bundled with
wires run parallel and perpendicular to equipment rack sides and back.  Provide pull
strings in all conduits after all wires have been pulled.  All wiring outside of equipment
racks shall be installed in metallic conduit and raceway.  Wherever possible, conceal
conduit within walls and ceilings and underground.

5. All switches, cables, wire and outlets shall be permanently marked during installation.
 Cables shall be marked at both ends.  Dymo labels, tape or other materials subject to
degradation shall not be used.

6. Wire size and types as recommended by manufacturer except power supply wiring to be
minimum 12 AWG.

7. Install cut out relay to interrupt local gym sound system when building Public Address
system pages into the Gymnasium.

D. Rigging:
1. All equipment not described as portable shall be supported by three points, plus a backup.

 Each point must be rated to carry the entire load with a safety margin of at least (10)
times the rated load. All methods must incorporate an independent safety backup with a
safety margin of at least (10) times the rated maximum load as installed in case of failure
of any rigging component.

2. Loudspeakers may not be field modified by the contractor for installation by suspension.
 Speaker hanging and mounting hardware must be supplied by an approved rigging
hardware manufacturer and/or the loudspeaker manufacturer.

3. All rigging and related fastening methods must be treated as permanent.  All threads must
be treated with vibration compounds per manufacturer’s recommendations.  Provide
Unistrut as required and attach to existing building roof structure.   Submit structural
attachment details as part of submittals.

4. All rigging hardware must be load rated, with the load rating or approval stamped on each
piece of hardware.

5. Chain of any type, plastic or fabric will not be acceptable for the hanging or backup
support of any equipment.

6. Stainless steel rope shall not be secured with threaded compression type fittings alone.
 Compression type closures such as Nicopress shall be utilized.  Each closure must have
a backup closure.  All wire rope shall have strain relief thimbles installed.  Neatly tape
down all loose ends after Nicopress is installed and crimped.

7. Contractor shall have personnel properly trained to install rigging.  Documentation must be
supplied to verify proper training.

E. Digital Signal Processor (DSP) setup:
1. Provide loudspeaker equalization for high intelligibility and good music reproduction,

including output limiters to prevent system overload as required by the gain structure of
the system.  Provide compression and auto leveling for ADA systems.  Provide gates for
all inputs to eliminate background hiss when no signal is present.

2. Provide three (3) system presets: all loudspeakers on, Home bleachers only and presets
as directed by Owner.

3. Coordinate location of DSP remote preset panel with Owner.

F. Reuse existing 120V, 20A branch circuit for the fixed equipment rack.

G. Furnish and install all necessary boxes, hardware, support equipment, etc., for a complete and
workable system.

H. Install and aim loudspeakers to ensure maximum coverage and per manufacturers
recommendations.

I. Complete and mail all warranty information for owner.

J. Mount a copy of the finished one-line riser diagram in a clear plastic enclosure to the door of
the equipment rack.
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3.03 TESTING

A. Verify that the system is free from RF pickup, hum and spurious oscillation with no input, at
normal operating levels and at full amplifier output.

B. Check each loudspeaker with a phase measuring device for proper polarity.

C. Adjust gain controls for optimum signal to noise of the system relative to performance
requirements of this specification and accepted industry standards.  Adjust all inputs,
equalizers, limiters, etc. to provide equal relative loudness of music and voice sources with
typical input levels.

D. Equalize system for feedback control per accepted industry standards.

E. Verify all system inputs, outputs, equipment and functions.

F. Verify that all loudspeaker line impedance values are within +/- 10% of the value calculated for
that line.  Correct any discrepancies.

G. Eliminate noise produced by the operation of any equipment controls.

3.04 TRAINING

A. Provide Owner’s designated staff with (4) hours, exclusive of travel time, instruction in the
proper use and preventive maintenance of the system.  Training shall be conducted in (2) hour
blocks with scheduling determined by the Owner.  Training shall be by manufacturer’s
authorized service representatives.  Training shall include all operating modes and functions.

B. Provide up to (4) hours support to tune the sound systems, after training is complete.

C. Provide a shortcut manual (graphic documentation) indicating the position of all system settings
to achieve owner-designated configurations (i.e. speech reinforcement during events, program
material, etc.).

3.05 CLOSEOUT DOCUMENTATION

A. Provide (2) copies of all of the following:
1. System manual (bound) containing the following items:

a. Table of contents
b. Specification sheets and technical manuals for all equipment
c. Maintenance procedures for all installed equipment
d. Color-coded wiring diagrams, indicating all wiring types, connections and paths;
e. 30 in. by 42 in. as-built drawings indicating location of all equipment and wiring, color-

coded to match installation
f. Shortcut tuning documentation as described under Training.
g. List of serial numbers of all equipment installed.
h. Copies of warranty cards for all equipment.
i. List of frequencies used for wireless equipment and copies of licenses.
j.  Lists of consumable

2. Copy of the software presets and any operating software.

3.06 FIELD QUALITY CONTROL

A. Submit written test report from authorized representative of equipment manufacturer that
system has been tested and is in working order prior to final inspection by Architect/Engineer.

END OF SECTION
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SECTION 28 4600.02
FIRE DETECTION, ALARM, AND COMMUNICATION SYSTEM

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Furnish and install new, non-proprietary open source digital-protocol analog addressable

fire alarm system with emergency communications, and all associated components for
complete and fully functioning system.

2. Remove existing fire alarm system, circuitry, and associated components in it’s entirety.
3. Coordinate installation where existing system is functional until the new system has been

installed.

1.02 REFERENCES

A. The fire alarm equipment and installation shall comply with the current provisions of the
following standards and shall be listed for its intended purpose and be compatibility listed to
ensure integrity of the complete system:
1. New York State Uniform Fire Prevention & Building Code
2. National Fire Protection Association Standards:

a. NFPA 70 - National Electrical Code
b. NFPA 72 - National Fire Alarm Code
c. NFPA 90A - Installation of Air Conditioning and Ventilating Systems
d. NFPA 101 – Life Safety Code
e. NFPA 720 - Standard for the Installation of CO Detection
f. U.S. Department of Justice - American Disabilities Act

3. Provide system and components listed by Underwriters Laboratories Inc. (UL) for use in
fire protective signaling system under following standards as applicable:
a. UL 864 - UOJZ, APOU Control Units for Fire Protective Signaling Systems.
b. UL 268 - Smoke Detectors for Fire Protective Signaling Systems.
c. UL 268A - Smoke Detectors for Duct Applications.
d. UL 521 - Heat Detectors for Fire Protective Signaling Systems.
e. UL 228 - Door Holders for Fire Protective Signaling Systems.
f. UL 464 - Audible Signaling Appliances.
g. UL 1971 - Visual Signaling Appliances.
h. UL1711 - Amplifiers for Fire Protection Signaling Systems
i. UL 38 - Manually Activated Signaling Boxes.
j. UL 346 - Waterflow Indicators for Fire Protective Signaling Systems.
k. UL 1481 - Power Supplies for Fire Protective Signaling Systems.

1.03 SYSTEM DESCRIPTION

A. Design Requirements
1. Provide complete non-proprietary open source, analog addressable, digital multi-

processor based fire alarm control system, including (but not limited to) all control
equipment, power supplies (primary and secondary), initiating devices, synchronized
audible and visual notification appliances, emergency communications, amplifiers,
speakers, conduit, wiring, fittings and all other accessories necessary to provide complete
and operable system.
a. Provide all components necessary to connect and operate all building fire protection

system interfaces including (but not limited to):
1) Automatic sprinkler water flow alarms.
2) Automatic sprinkler tamper alarms.
3) Carbon monoxide alarms.
4) Elevator recall and shutdown.
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5) Fan shutdown operations.
6) Building energy management systems for programmed fan re-start.
7) Automatic door release.
8) Automatic fire extinguishing systems.
9) Fire pump operations.
10) Smoke/fire hatch release.
11) Smoke/fire shutter release.
12) Area of Rescue Assistance system(s)
13) Theatrical lighting system to full-on status (if system is in operation).
14) Notification of alarm to central station monitoring agency.

b. Sequence of Operation – Fire Alarm:
1) Operation of fire alarm manual station or automatic activation of any fire alarm

initiation device activates following system responses:
(a) All audible indicating appliances sound in temporal time pattern and all

visual indicating appliances to flash.
(b) Automatic shutdown of all air moving equipment throughout building.
(c) Automatic release of all magnetically held open doors.
(d) Indication of alarm location on main fire alarm panel LCD display, and

remote LCD display(s). (NOTE: EC shall coordinate system addresses with
Owner prior to final programming to assure correct room numbering. Room
numbering shall match door numbers upon completion of project.)

(e) Notification of alarm to central station monitoring agency.
(f) Activation of all fire protection system interfaces specified in this Section or

indicated on Drawings.
c. Sequence of Operation - Carbon Monoxide:

1) Automatic activation of any carbon monoxide initiation device activates following
system responses:
(a) Alarm notification via activated detector(s)/sounder base and adjacent

space sounder base. Carbon monoxide alarm shall utilize a separate and
distinct audio cadence pattern than fire alarm pattern.  Alarm shall operate
continuously until acknowledged.

(b) Identify alarm condition at the FACP and remote annunciators.
(c) Transmit a trouble alarm signal to the remote alarm receiving station.
(d) Record events in the system memory.
(e) Record events by the system printer.

1.04 PERFORMANCE REQUIREMENTS

A. Fire Alarm System:  Provide individual multiplex data address indicating building zone and
room number for each manual pull station, smoke detector, heat detector, duct smoke detector,
addressable monitor module and addressable control module with fire alarm control panel
capable of supporting up to system total of 159 detector addresses and 159 analog
addressable modules.  The system shall be expandable to 1,110 analog addressable points per
control panel.

B. Fire Alarm Control System: Provides Class A, Style E (NFPA-72) analog addressable data
communications circuits to provide connection of, and communication with, addressable
devices.
1. Each addressable data communications circuit provides capability of communicating with

up to 159 addressable devices.
2. Each circuit; connect up to maximum 70 percent capacity to permit future additional

addressable devices and capable of communicating with addressable device up to 2,500
ft. distant.

3. Circuits support 100 percent of addressable devices in alarm or operated at same time
during both primary and secondary power supply conditions.
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C. Addressable Monitor Modules - Provides individually-addressed alarm-initiating, supervisory or
status monitoring circuits complying with requirements for minimum of 1 Class A, Style E
(NFPA-72) supervised circuit for following non-addressable devices (NOTE: EC shall
coordinate system addresses with Owner prior to final programming to assure correct room
numbering.)
1. Kitchen Hood Extinguishing Systems: 1 alarm initiating circuit for each hood extinguishing

system.
2. Sprinkler Water Flow Alarm Switches: 1 alarm initiating circuit for each sprinkler water flow

alarm switch.
3. Sprinkler Valve Tamper Switches: 1 supervisory initiating circuit for each sprinkler valve

tamper switch.
4. Boiler Room: 1 alarm initiating circuit for all 200 deg. F fixed temperature non-addressable

heat detectors located in Boiler Room.
5. Kitchen: 1 alarm initiating circuit for all 200 deg. F fixed temperature non-addressable heat

detectors located in Kitchen.
6. Carbon Monoxide: 1 alarm initiating circuit for all carbon monoxide detectors.

D. Addressable Control Modules: Provided with relays with at least 1 SPDT control contact to
provide fire alarm system control of following remote equipment (NOTE: EC shall coordinate
system addresses with Owner prior to final programming to assure correct room numbering):
1. Air Moving Equipment: Provide 1 shutdown contact for each air-moving unit.
2. Elevator Control Panels: Provide 2 elevator recall contacts for each elevator control panel.
3. Kitchen Gas Valve: Provide 1 shutoff contact for each kitchen gas valve.
4. Science Room Gas Valve: Provide 1 shutoff contact for each Science Room gas valve.

E. Fire Alarm Control System:
1. Provide each of following types of alarm sounding, indicating or communicating devices

with Class B, Style Y (NFPA-72) supervised, alarm indicating appliance and/or
communicating circuits:
a. Horn Indicating Appliance: Provide minimum 1 circuit for each floor, with no more

than 20 horns connected to each circuit.
b. Alarm Strobe Indicating Appliance: Provide minimum of 1 strobe light circuit for each

floor, with no more than 20 strobe lights to each circuit.
2. Provides relays for connection to and control of associated equipment, as follows:

a. Central Station Agency Connections: Provide 3 SPDT contacts (system alarm
condition, system supervisory off-normal condition, and system trouble condition) for
connection to central station agency transmitter.

b. Magnetic Door Holders: Provide minimum 1 circuit for each floor, control contact for
magnetic door holders.

F. Emergency Communications System:
1. The audio amplifiers shall be capable of expansion to a minimum of 384 total amps via

bus connected expander modules that supervise low battery, loss off AC and loss of
communication.

2. The system must contain at least one amplifier and shall be expandable from 50 to 500
watts utilizing up to 3 additional amplifiers.  The amplifiers shall be able to support a 4-
zone splitter to distribute the audio information to different locations in the facility or
facilities.  The system shall have the capability of controlling up to 32 notification zones.
 The amplifiers must contain the capability of being remotely located through a four-wire
communications circuit and a two-wire voice circuit.  The system shall have the capability
of adding up to 4 local operating emergency communication control consoles.

3. The emergency communication system must have the capability of downloading fifteen
(15) 60 second messages and utilize DSP technology for higher audio intelligibility.
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4. The emergency communication system shall be capable of operating at 25vrms or
70.7vrms and must be field selectable at the amplifier level.  Systems that require
additional modules for voltage conversion shall not be accepted.

1.05 SUBMITTALS

A. Comply with requirements of SECTION 01 3300 – Submittal Procedures (and as modified
below);
1. Submit all submittal documentation specified in this Section no later than 30 calendar days

after Award of Contract.
2. Obtain Architect’s acceptance of submittals in accordance with General and

Supplementary Conditions and SECTION 01 3300 before ordering any components or
equipment in proposed fire alarm system.

B. Product Data:  Submit manufacturer’s documentation for all components of proposed fire alarm
system required to demonstrate compliance with specified requirements, including (but not
limited to) type, size rating, style, catalog number, manufacturer name, photograph, and catalog
data sheet for each component.

C. Shop Drawings: Submit following diagrams in both hard copy as well as computer disk format
with supporting software to display diagrams on standard PC compatible computer.
1. Submit complete one-line riser diagrams showing all equipment locations and sizes, and

point-by-point wiring diagram with type and number of all conductors. Indicate device
identification on one-line diagram.

2. Submit detailed drawing of Fire Control Panel(s) including all module/component locations
and panel point-to-point wiring diagrams including all field circuit termination points.
 (NOTE: Installer shall coordinate system addresses with Owner prior to final
programming to assure correct building zone and room numbering.)

3. Submit floor plan layout of Graphic Display Panel indicating building zones, room
numbers, and “You Are Here” location.

D. Quality Control Submittals
1. Design Data

a. Submit calculations indicating size of standby batteries submitted for each panel and
or power supply to provide minimum of 24 hours of standby power with additional 15
minutes of alarm at the end of the 24 hour period.

b. Submit calculations for signal circuit and power supply loading indicating amount of
devices per circuit, alarm current per circuit, and alarm current per power supply
output.

c. Submit complete list of all system points to be monitored and controlled as related to
individual fire alarm control panel's initiating, signaling and control circuits.

2. Contract Closeout Submittals:  Comply with requirements of SECTION 017800, including
submission of operating and maintenance instructions as item in "Operating and
Maintenance Data" manual described in that section.
a. Deliver 2 copies of following documentation to Architect within 15 days after date of

system acceptance:
1) Installation and programming manuals covering installed systems.
2) Point-to-point diagrams of entire systems as installed including number of all

conductors with indications of all terminations and splices.  Diagram shall
include system address and locations of all devices. (NOTE: Installer shall
coordinate system addresses with Owner prior to final programming to assure
correct building zone and room numbering.)

3) Complete control panel generated and printed system sensitivity report showing
all sensors with their address, associated sensitivity levels, current obscuration
values, number of times device alarm verification has occurred, and current at
time of acceptance.



Highland Falls - Fort Montgomery Central School District 28 4600.02

Alterations and Additions to FMES
Fire Detection, Alarm, and

Communication System
Project No. 2022-138 Ph1  Page No. 5 of 13 

4) Full acceptance test report of inspection as provided to Architect and Fire
Subcode Official as specified in “Acceptance Testing” in Field Quality Control in
Part 3 below.

1.06 SEQUENCING AND SCHEDULING

A. Do not interrupt existing fire alarm system while building is occupied.  Coordinate and schedule
all system interruptions with Owner’s authorized representatives.

1.07 WARRANTY

A. The Contractor shall warrant the completed fire alarm system wiring and equipment to be free
from inherent mechanical and electrical defects for a period of two year from date of final
acceptance by Owner or Architect. If any defects in materials or workmanship or operational
failure under normal usage are experienced within warranty period, promptly correct at no
expense to Owner.

1.08 MAINTENANCE

A. Maintenance Service: Provide complete maintenance service for entire system for 1 year after
final acceptance of system.

B. The contractor shall make available to the Owner a maintenance contract proposal to provide a
minimum of two inspections and tests per year in compliance with NFPA-72 guidelines.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. For convenience, details and specifications have been based on products by Notifier.

B. Other manufacturers offering similar acceptable products include:
1. Fire-Lite Alarms
2. Potter
3. Gamewell-FCI

2.02 COMPONENTS

A. Main Control Panel
1. System Cabinet Enclosure: “Dead-front”, 16-gauge cold rolled steel, surface or semi-flush

construction (as shown on Drawings) with red finish and consisting of back box, back
plate, and door.  Cabinet shall house the system’s microprocessor and related system
circuitry.   Cabinet door shall be equipped with door lock system consisting of 2 locks
accepting 2 different keys with 1 key allowing dead front access to module displays for all
operator functions and other allowing access to all control panel electronics without further
dismantling of cabinet, control unit, or wiring.

2. Power Supply Unit:  120 VAC main power transformer-converted to low voltage, rectified
and filtered 24 VDC nominal for system operation and eliminating possibility of line voltage
being present on any internal panel components. System contains integral, filtered,
nominal 24 VDC at 6 Amps power supply, complying with U.L. Standard 864 for power-
limited operation.

3. Battery Charger: Power supply contains battery charger with maximum average charging
current of 1.0 Amp (sufficient to maintain system batteries at full charge) and capable of
charging up to 34-ampere/hour capacity, either lead-acid or vented nickel-cadmium (Ni-
Cad) batteries.
a. If system loses AC power, “System Trouble” alert occurs.
b. Charger output supervised and fused.

4. Batteries: Sufficient capacity to provide power for entire system upon loss of normal 120
VAC power for at least 24 hours, with 15 minutes of alarm signaling at end of 24 hour
period as required by NFPA 72.

5. Microprocessor:
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a. Executes all supervisory programming to detect and report failure or disconnection of
any module or peripheral device with isolated "watchdog" circuit monitoring
microprocessor and activating system trouble circuits upon failure.

b. Non-proprietary system program, stored in non-volatile EEPROM memory, for all
control-by-event functions Ensures system program will not be lost upon failure of
both primary and secondary power.

c. Common RS-485 communication bus network ties microprocessor on-line with all
other microprocessors within multiprocessor network, affording rapid response to all
alarm or trouble conditions within system. The main communication bus shall be
capable of class A or class B configuration with a total length of 6,000 feet

d. Trouble dry contacts (form A or form B; jumper selectable) rated at 2 Amps at 24
VDC (resistive) provided and capable of transferring whenever system trouble
occurs.

e. Alarm dry contacts (form C) rated at 2 Amps at 24 VDC (resistive) provided and
capable of transferring whenever system alarm occurs.

f. Detector Sensitivity Adjustment:  Manipulation of controls at the FACP causes the
selection of specific addressable smoke detectors for adjustment, displays of their
current status and sensitivity settings, and controls changes in those settings.
 Provide ability of using the same controls to program repetitive scheduled changes in
sensitivity of specific detectors.

g. The processor shall have drift compensation sensitivity capabilities on detectors.  The
communication protocol on the SLC loop must be digital.

h. The FACP must automatically test the smoke detectors in compliance with NFPA
standards to ensure that they are within listed sensitivity parameters and be listed
with Underwriters Laboratories for this purpose.

i. The FACP must compensate for the accumulation of contaminants that affect
detector sensitivity.  The FACP must have day/night sensitivity adjustments,
maintenance alert feature (differentiated from trouble condition), detector sensitivity
selection, auto-programming mode (Jumpstart) and the ability to upgrade the core
programming software on site or over the telephone.

j. The FACP must have the ability to upgrade the software revisions from a laptop
where the FACP is installed.

6. Keyboard Display Unit - Individual status LEDs provided for following functions:
a. ALARM (red)
b. Supervisory (yellow)
c. System Trouble (yellow)
d. Trouble Notification 1 (yellow)
e. Trouble Notification 2 (yellow)
f. Ground Fault (yellow)
g. Trouble Municipal (yellow)
h. Signal Silence (yellow)
i. Program 1 (yellow) - to be programmed as needed for project application
j. Program 2 (yellow) - to be programmed as needed for project application
k. Degrade (yellow)
l. Integral160 character LCD display

7. Digital Communicator (DACT):
a. Digital communication device to send alarm signals to [local fire department], [central

station monitoring service] [Owner designated alarm responding agency] and having
supervision capability to switch over to alternate telephone line if voltage is not
present on main line.
1) Connect to two POTS telephone lines.
2) Coordinate exact requirements with Owner and telephone utility company.



Highland Falls - Fort Montgomery Central School District 28 4600.02

Alterations and Additions to FMES
Fire Detection, Alarm, and

Communication System
Project No. 2022-138 Ph1  Page No. 7 of 13 

b. The DACT shall be an UL approved IP and digital communicator with the option of
adding a cellular module for cellular communications.

c. The DACT must allow local and remote up/downloading of system operating options,
event history, and detector sensitivity data.

8. Real-Time Clock: FACP to include a real-time clock capable of monitoring all real-time
programming and all-time control functions.

B. System Circuitry:
1. The Signaling Line Circuit (SLC) and Data Communication Bus (SBUS) shall be wired with

standard NEC 760 compliant wiring.  No twisted, shielded or mid capacitance wiring is
required for standard installations.  All FACP screw terminals shall be able to accept 14-18
AWG wire. All system wiring shall be in accordance with the requirements of NFPA 70, the
National Electrical Code (NEC), and also comply with article 760 of the NEC.
a. Each SLC shall be capable of a wiring distance of 5,000 feet from the SLC driver

module (6815) and be able to support127 addressable module devices.  The
communication protocol to SLC devices must be digital.  Any SLC loop device, which
goes into alarm, must interrupt the polling cycle for priority response from the FACP.
 The FACP must respond consistently to a device that goes into alarm on an SLC in
under 10 seconds. The auxiliary 6815 SLC loop module must be capable of being
located up to 6000 feet from the FACP on an RS-485 bus, which is separate from the
SLC bus. The SLC shall be capable of functioning in a class A or class B
configuration.

2. SLC loop Devices:  Devices supported must include photoelectric smoke detectors, heat
detectors, combination fire and CO detectors, contact monitoring modules and relay
output modules.  There is to be no limit to the number of any particular device type, up to
the maximum of 159 detectors and 159 modules that can be connected to the SLC.

3. The FACP shall support six programmable circuits that are capable of being programmed
as supervised reverse polarity notification circuits or supervised auxiliary power circuits
that can be programmed as continuous, resettable or door holder power.  The circuits
shall also be programmable as input circuits in Class A or B configurations to support dry
contact or compatible two wire smoke detectors

C. Detectors
1. Combination Fixed Temperature/Rate-of-Rise Heat Detectors: Addressable combination

fixed temperature/rate-of-rise heat detector including thermistor heat sensor and operating
at fixed temperature and predetermined temperature rise.
a. Continually monitors temperature of air in surroundings to minimize thermal lag to

time required to process alarm.
b. Integral microprocessor determines if alarm condition exists and initiates alarm based

on analysis of data.
c. Addressable heat detector has nominal fixed temperature rating of 135 deg. F (57

deg. C) and rate of rise rating of 15 deg. F (9 deg. C)/minute.
2. Fixed Temperature Heat Detectors: Non-addressable 200 degree fixed temperature heat

detector provided in all areas where rapid rise in temperature may be expected as normal
operating conditions.
a. Detectors operate when temperature of center disk rises to rated temperature and

element activates.
b. Detector is non-restorable and when activated, must be replaced.
c. Where non-addressable detector is used, provide addressable monitor module as

specified.
3. Smoke Detectors: Addressable photoelectric type with sensor having software defined

sensitivity of 0.5 percent/ft to 3.0 percent/ft. and signal-to-noise ratio of 2.0 nominal.
a. Visual indication of alarm provided by latching LED on detector that periodically

pulses to indicate power is being supplied to detector.
b. LED feature user-defined.
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c. Visible alarm signal capable of being remotely annunciated.
4. Duct Smoke Detectors: Equipped with addressable solid state ionization smoke detector

heads capable of detecting visible and invisible products of combustion, capable of
operating with variations in duct air velocity between 400 and 4000 fpm, and listed by
Underwriters Laboratories, Inc. under current standards for duct smoke detectors to allow
remote functional testing without generating smoke.
a. Enclosed in housing suitable for mounting to air duct, with sampling tube extending

into air stream.
b. Each unit provided with remote mounted key operated Alarm Indicator/Test Switch.

5. Beam Smoke Detectors:  Each receiver and transmitter addressable, acting as its own
system, and reporting alarm and trouble conditions to fire alarm control panel.
a. Operates between 18 to 32 VDC and contains electronics for automatic

synchronization.
b. Operates in either short range of 30 to 100 ft. or long range of 100 to 300 ft.
c. Features automatic gain control to compensate for gradual signal deterioration from

dirt accumulation on lenses.
d. Each unit provided with remote mounted key operated Alarm Indicator/Test Switch.

6. Carbon Monoxide Detection:
a. Provide non-addressable CO detection device and equip with an addressable monitor

module that shall supervise the onboard contact closure.
b. CO detector shall be UL 2075 listed.
c. Suitable for wall and/or ceiling mounting.
d. Shall be equipped with End of Life Alerting.
e. FACP Programming:

1) Program FACP to annunciate a supervisory condition when CO has been
detected.

2) Equipment shall also be self-sounding and shall utilize the Temporal 4 signal
style.

D. Manual Pull Station: Addressable, non-coded double action type, requiring outer door to be
lifted to expose actuator door. Upon pulling forward actuator door, unit locks into readily
observable "alarm" position.
1. Manual station constructed of aluminum.
2. Each manual station requires key to reset actuated station; key same as key opening Fire

Alarm Control Panel.

E. Visual Alarm Signaling Appliances:  Provide synchronized strobe light units in wall mount
configuration, UL listed for fire protection service and producing field selectable 30, 75, 100
candela (CD) in accordance with ADA and 15 candela in accordance with UL 1971 and
providing minimum flash rate of 0.33 HZ and 3 HZ maximum.
1. Provides 0.2 seconds pulse duration with maximum duty cycle of 40 percent and time

interval between initial and final points of 10 percent of maximum signal.
2. All strobes shall be synchronized and conform to applicable provisions of Americans with

Disabilities Act (ADA), UL standard 1971, NFPA 72, and ANSI A117.1 for light intensity
and distribution and integrated with fire alarm system.

3. Provide layout, design and candela ratings for common areas complying with provisions of
NFPA-72 -2002.

F. Audible Horn - Alarm Signaling Devices
1. Audible Horn Multi-Tone Electronic Signals: Offer choice of 8 nationally and internationally

recognized alerting sounds with each synchronized audible horn appliance having 2 user-
selective sound output levels: Standard DBA and High DBA.
a. Separate input terminals available and shunt wires provided to enable both tone and

strobe to operate simultaneously from single output.
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b. Audible signals UL listed for indoor use, ceiling and wall mount, under UL Test
Standard 464 for Audible Signal Appliances.

G. Speaker-Visual Strobe Signaling Appliance
1. The speaker strobe shall be equal to: System Sensor L-Series Model SPSCRL.  The

appliance shall be listed to UL 1971 and UL 1480 and be approved for fire protective
signaling systems.
a. Speaker: Dual-voltage transformer speaker strobe capable of operation at 25.0 or

70.7 nominal Vrms. The speaker shall have a frequency range of 400 to 4,000 Hz
and shall have an operating temperature between 32°F and 120°F. The speaker shall
have power taps (from ¼ watt to 2 watts) and voltage that are selected by rotary
switches. All models have a maximum sound output of 86dB at 10 feet and shall
incorporate an open back construction.

b. Visual Strobe: The strobe shall have field-selectable candela settings including 15,
30, 75, 95, 110, 135, 185 for wall mounted units and 15, 30, 75, 95, 115, 150, 177 for
ceiling mounted units. The strobe light shall consist of a xenon flash tube and
associated lens/reflector system and operate on either 12V or 24V. The strobe shall
comply with NFPA 72 and the Americans with Disabilities Act requirement for visible
signaling appliances, flashing at 1 Hz over the strobe’s entire operating voltage
range. All notification appliances shall be backward compatible.

H. Supplementary Relay Controls
1. Fire alarm control unit incorporate necessary alarm activated relays as pilot control for fan

shutdown, door release, etc., as specified.
2. Shutdown of designated HVAC units through auxiliary contacts of fire alarm control panel

after alarm condition initiated from any initiating device as shown on Drawings.
3. Auxiliary relay controls provided in elevator machine room to interface elevator lobby

smoke detector alarm signals with designated and alternative recall options of elevator
controller.  Refer to Elevator Detection Wiring Diagram on Drawings.

I. Magnetic Door Holders: Consists of on-armature contact plate with adjustable pivot mounting
for installation in door and heavy-duty electromagnet mounted on wall or floor behind door.
1. Wired for failsafe operation with power failure releasing door to close.
2. Capable of 35 to 40 pounds of holding power and has maximum magnetic field density of

5.6 oersteds at 1 meter.

J. Remote Annunciator Panel (FAA): Provides all system operation controls at remote location
from main fire alarm control panel with each remote control panel containing supervised,
backlit, liquid crystal display (LCD).
1. Includes key-switch enabled reset, alarm silence, trouble silence and drill/all call switches.
2. Fully capable completing of all program and control programming functions and providing

regenerative functions in event of communications failure.
3. Includes capability to connect printer direct via dedicated RS-232 port.

K. Graphic Display Panel: Provides easy identification of building layout and location of fire events
on custom floor plan display.
1. Full color image printed on the reverse side of a .12 mil thick polycarbonate film, fire rated

class A ASTM E84, matte finish.
2. Standard white background with colored image line work.
3. Rigid 1/4” ABS back plate
4. Architecturally designed low profile aluminum frame with natural aluminum matte finish
5. Continuous 1/2” inlay accent trim (reflective red, reflective blue, reflective black, beige or

custom color).
6. Concealed hardware, eliminating tampering.
7. Size: 24” x 24”
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2.03 ADDITIONAL FIRE ALARM DEVICES

A. Provide the following fire alarm devices in the BASE BID which are above and beyond the
scope of work shown on the contract documents,. Device installation, wiring and programming
of devices to be included. Included in the price to be 175 feet of fire alarm cabling per device.
Devices can be installed at AE or owners direction at a time up to and including final inspection
of the completed system work.
1. (6) Duct Smoke Detectors incluting (6) remote reset switches located 50 feet from Duct

Detector.
2. (4) Fire Alarm Fan Shut Down Relays andf wiring into motor starter controls.
3. (6) Smoke Detectors.
4. (4) Heat Detectors.
5. (4) Fire Alarm Pull Stations.
6. (6) Fire Alarm Voice Strobes.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Verification of Conditions (by Installer):  Examine conditions under which fire alarm system is to
be installed in coordination with system supplier.  Notify Architect / Engineer, in writing, of any
conditions detrimental to proper and timely installation.  Do not proceed with installation until
unsatisfactory conditions have been corrected in a manner acceptable to Installer.
1. When Installer confirms conditions as acceptable to ensure proper and timely installation

and to ensure requirements for applicable warranty or guarantee can be satisfied, submit
to Architect written confirmation from applicable Installer.  Failure to submit written
confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to Installer.

3.02 PREPARATION

A. Protection:  Provide manufactured dust covers on all detectors in the proximity of active work
during construction. (Loose plastic cling-wrap styled coverings shall not be permitted).

3.03 INSTALLATION

A. Install fire alarm system in accordance with applicable provisions of NEC, NFPA-70, Article 760
- Fire Protective Signaling Systems.
1. Contractor performing fire alarm system work shall have NYCET certification or shall be a

licensed fire alarm contractor.  Contractor shall provide Fire Alarm Certification at time of
permit application.

2. Where existing fire alarm systems are being replaced, Contractor performing fire alarm
system work shall comply with the requirements of the local Fire Marshall concerning the
fire alarm system shutdown plans, procedures, and fire watch plans that will be
implemented for system interruptions during construction. All existing fire alarm devices
shall remain active until new cabling and devices are installed.  Temporary interruptions
are allowed while work is being done on the system.  Work shall be coordinated so that
system is fully functional at the end of the workday.  If system is not fully functional at end
of workday, Contractor shall provide personnel for fire watch as required by local Fire
Marshall. and shall be responsible for all associated costs.

3. Provide all labor, materials, equipment and services to perform all operations required for
complete installation of fire alarm system and related construction as shown on Drawings
and specified in this Section.

4. Completely check, program and adjust all new and existing equipment on each system.
5. Label each addressable device with label indicating device's unique address.  Label shall

comply with Specification Section 26 0553.  Labels shall be installed so that they are
visible without removing device from mounting base.

B. Wiring
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1. All fire alarm cable shall be (initiating and notification circuit wiring), shall be Type FPLP
plenum rated, sized in accordance with manufacturer’s recommendations, regardless of
environmental conditions.

2. All FA cable located above accessible ceilings shall be bundled and tie-wrapped at 5 foot
intervals and hung in saddle rings or J-hooks, supported to structure at 5 foot intervals.
 Cable shall not be considered properly supported by laying over top of conduits, piping, or
building supports or bracing, approved saddle rings or J-hooks must be used.

3. For wall mounted devices in finished spaces, or existing construction, where wiring cannot
be concealed; all wiring shall be installed in surface metallic raceway, from device location
to accessible ceiling space.

4. Install all wiring in approved red finish EMT conduit in the following locations:
a. Unfinished areas (above ceilings, accessible attics, accessible crawl spaces,

accessible basements, mechanical rooms, electric rooms, etc…)
b. Exposed, open joist spaces (storage rooms, shops, upper gymnasiums, upper stage,

etc…)
c. Where otherwise subject to damage.

C. Install all devices on exterior of building in weatherproof enclosures supplied by device
manufacturer.

D. In existing construction, install all interior surface mounted devices on surface mounted back
boxes supplied by device manufacturer.  In new construction, install all devices flush or semi-
flush mounted, unless otherwise authorized by Owner.

E. Connect alarm signaling circuits (SLC) so that signaling circuit or power supply output does not
exceed 70 percent of rated capacity and install circuits with appropriately sized cable, sized per
100 percent of rated circuit capacity, in accordance with manufacturer=s requirements.

F. Install 200 deg. F. fixed temperature heat detectors in Kitchen and Boiler Room. Install 135
deg. F. fixed temperature heat detectors in areas where sudden temperature changes can be
anticipated (near overhead doors, heating units, etc.).

G. Install beam type smoke detectors, consisting of receiver and transmitter units, in direct line of
sight and in accordance with spacing & placement requirements outlined in the National Fire
Alarm Code, NFPA-72 2002 and its latest revisions.  Contractor shall be responsible for the
final coordination of all ceiling hung equipment, including, but not limited to, duct work, fixed
and movable equipment, etc., to ensure complete unrestricted operation of beam detectors.

H. Provide fan shut-down of all HVAC equipment having 1000CFM (or greater) air movement
capacity.  Locate relay within 36 inches of units power disconnect, ahead of all controls.

I. Provide duct smoke detectors in the supply and return air ductwork of all HVAC systems having
2000 CFM (or greater) air movement capacity.  Install the supply duct detector downstream of
the air filters and ahead of any branch connections.  Install the return duct detector between the
air handling unit and any re-circulation or fresh air inlet connections. Provide fan shut-down
relay on power home run circuits, ahead of all controls.

J. Install all fire alarm pull stations at 48 inches AFF, to conform to ADA requirements.
1. In locations where new device is replacing existing, contractor shall coordinate

removal/replacement to allow re-use of existing backbox/conduits if possible.
2. In existing construction all devices shall be flush mounted with circuit wiring concealed

within wall.
3. In locations where building construction prohibits flush-mounted installations, provide

surface raceway device similar to “The Relocator” by L.E.D. Products, Wilmington, North
Carolina. At such locations obtain written authorization from Owner’s representative or
Architect prior to providing surface raceway device.

4. Provide vandal resistant lexan shield (LS) in all Gymnasiums and Industrial Technology
Shops / labs or as otherwise directed.
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K. Locate audible/visible signaling devices in strict accordance with requirements of Americans
with Disabilities Act (ADA).
1. In locations where new device is replacing existing, contractor shall coordinate

removal/replacement so that existing backbox/conduits can be re-used.
2. In existing construction all devices shall be flush mounted with circuit wiring concealed

within wall.
3. In locations where building construction prohibits flush-mounted installations, provide

surface raceway.  At such locations obtain written authorization from Owner’s
representative or Architect prior to providing surface raceway device.

4. Where combination audible/visible units used, place strobe light lens 80 inches minimum
and 96 inches maximum above floor level.

5. In locations where ceiling height is less than 90 inches AFF, place strobe light lens 6
inches below ceiling.

L. In areas where detection and notification devices may be subject to physical damage, devices
shall have protective wire guards as manufactured by Safety Technology International
(www.sti-usa.com).  All guards shall be listed for the fire alarm system devices and appliances
protected.

M. Locate Graphic Display Panel adjacent to each remote annunciator and FACP.  Confirm
quantities and locations indicated on plans.

N. Install Magnetic Hold-Opens in collaboration with Contractor responsible for door installations.

O. Install remote-test-switch devices associated with duct smoke detection or beam detection
devices at accessible locations, (while standing at floor level).  Clearly identify associated duct
detector location and HVAC unit monitored on switch.

P. Surface mount detection devices / notification appliances on FA manufacturer provided red
finished surface mount box.  Generic surface raceway / surface mount boxes will not be
permitted.

Q. Upon acceptance of new fire detection and alarm system, Contractor shall disconnect and
remove abandoned system in it’s entirety, inclusive of all circuitry, conduits, cabinets, and
associated equipment.

3.04 FURNISH & INSTALL EXTRA MATERIALS

A. As part of bid price, include labor and materials required to fully install and connect the
following equipment. Installation shall be as directed by the Engineer and/or Owner during
construction.  All extra materials not used shall be turned over to the Owner at substantial
completion.

B. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed but not less than four
(4) units.

C. Notification Appliances:  Furnish quantity equal to 5 percent of each type and number of units
installed, but not less than five (5) of each type appliance with 50 LF notification appliance
circuitry for each appliance.

D. Detector / Sensor Heads: (inclusive of smoke detectors, heat detectors, CO detectors): Furnish
quantity equal to 5 percent of each type and number of units installed but not less than two (2)
(one of each type).

E. Detector or Sensor Bases (where applicable):  Furnish quantity equal to 5 percent of each type
and number of units installed but not less than ten (10) of each type with 200 LF FA circuitry
cable each base.

F. Duct Smoke Detectors, Enclosures, and Associated Remote Reset/Test Switch:  Furnish four
(4) extra with 200 LF notification FA cable each device for use during construction where
directed by the Engineer and/or Field Project Representative.

G. Fuses:  Four (4) of each type installed in the system.
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H. Relays (Including Addressable Modules, Relay Modules, Control Modules and Contact Closure
Modules):  Furnish quantity equal to 5 percent of each type and number of units installed, but
not less than three (3) of each type.

3.05 QUALITY CONTROL

A. All fire alarm system equipment shall be new, unused, UL listed for its intended purpose, and
be fully compatible to assure the integrity of the complete system.

B. Acceptance Testing:
1. Perform 100 percent inspection and testing of all system devices.

a. Provide complete panel real-time printout as documentation of device, date and time.
Any acceptance test not accompanied by real-time printout requires retesting of
entire system by Contractor, including both alarm activation tests and tests of
supervisory circuit at each device.

b. Provide inspection complying with requirements of applicable NFPA standards.
c. Provide to Owner and Fire Subcode Official complete typed list of every initiation,

signaling, control, supervisory and auxiliary device with specific information regarding
system address of device,  location of device, date tested, manufacturer's model
number, serial number of all analog components, status of device and zone or point
as related to system.  Obtain from owner the owner’s room names/numbers that are
to be assigned to each device.

d. Complete NFPA 72 Record of Completion document.
2. Provide complete set of battery test results for panels including:

a. Charger output voltage under normal conditions
b. Charger output current under normal conditions
c. Open battery voltage
d. Supply voltage and current under primary power failure
e. Supply voltage and current under primary power failure and system alarm that has

activated all of panel's audible, visual and control circuits.
f. Calculations using battery test data obtained to determine minimum battery capacity

of 24 hours under normal conditions and 5-minute alarm condition.
3. Take voltage readings at end of line of each alarm signal circuit to insure minimum

operational levels.
a. If voltage drop exceeds maximum of 3.4 volts from power supply to end of line under

full circuit load, rewire circuits with appropriately heavier gage wire as required to
comply with specified requirements.

3.06 ADJUSTING / CLEANING

A. Completely clean all smoke detectors, as instructed by authorized factory representative, when
system is substantially complete and accepted by Owner.

--- END OF SECTION ---
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SECTION 31 0000
EARTHWORK

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Clearing and grubbing

B. Removal of topsoil

C. Underground utilities

D. Excavation

E. Dewatering

F. Settlement detection

G. Placing engineering fabric

H. Placing fill and backfill

I. Placing fill to support structures

J. Compaction

K. Rough grading

L. Subgrade surface for walks and pavement

M. Finish grading

N. Maintenance and restoration

O. Disposal of excess and unstable materials

P. Field quality control

Q. Protection

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 31 1000 - Site Clearing

B. Section 31 2317 - Site Trenching

C. Section 32 1216 - Asphalt Paving

D. Section 03 3001 - Concrete Sidewalks, Crubs and Exterior Concrete Flatwork

E. Section 32 9200 - Lawns and Grasses

F. Section 33 4000 - Storm Drainage Utilities

1.03 DEFINITIONS

A. The following terms shall have the meanings ascribed to them in this Article, wherever they
appear in this Section.
1. Earth Excavation:  The removal of all surface and subsurface material not classified as

rock (as defined below).
2. Materials which can be loosened with a pick or backhoe, frozen materials, soft   laminated

shale or hardpan, pavements, curbs, and similar materials shall be classified as earth
excavation. Refer to drawings for additional information.

3. Unclassified Earth Excavation:  The excavation and disposal of all surface and subsurface
materials of any description necessary to perform the work of this contract.  This shall
include:
a. All soil deposits of any description both above and below groundwater levels.  These

may be naturally deposited or placed by previous construction operations.
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b. Ledge rock of all quality. (Limestone, sandstone, shale, granite and similar materials
in solid beds or masses in its original or stratified position which can only be removed
by drilling, wedging, use of pneumatic tools or heavy ripping equipment.) Blasting
operations will not be permitted to loosen any ledge rock necessary to be removed in
this contract without prior written permission from the Project Designer and the
Owner’s Representative. Refer to drawings for additional information.

c. Any materials of man-made origin.
4. Subgrade Surface:  Surface upon which gravel base or topsoil is placed.
5. Base:  Select granular material which is placed immediately beneath pavement or

concrete slabs.
6. Fill:  Placement of specified fill materials, in layers, above ground surface to required

elevations.
7. Backfill:  Placement of specified backfill material, in layers, in excavations to required

subgrade elevations.
8. Foundation Bearing Grade:  Grade/elevation at which the bottom-of-footings are

constructed.
9. Maximum Density:  The dry unit weight in pounds per cubic foot of the soil at “Optimum

Moisture Content” when determined by ASTM D 698 (Standard Proctor), or ASTM D 1557
(Modified Proctor).

10. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, mechanical and
electrical appurtenances, or other man-made stationary features constructed above or
below the ground surface.

11. Landscaped Areas:  Areas not covered by structures, walks, roads, paving, or parking.
12. Unauthorized Excavation:  The removal of material below required elevations indicated on

the Drawings or beyond lateral dimensions indicated or specified without specific written
direction by the Owner’s Representative.

1.04 SUBMITTALS

A. Comply with requirements of Section 01 3000 and as modified as below.
1. Samples:  Submit samples as follows.  At the owner’s discretion, take the samples in the

presence of the Owner’s Representative, and submit to the Owner’s Representative the
laboratory test results for gradation, proctors and soundness tests, when required.  These
tests shall be performed in accordance with ASTM standards, shall be performed and
signed by a certified soils laboratory, and shall be submitted as part of the original
submittal.  At a minimum, the samples taken shall be of the following quantities:
a. General Fill: Imported Select Type 1 Granular Material:  40 - 50 lbs.
b. Select Granular Fill: Type 2 Subbase Course:  40 - 50 lbs.
c. Underdrain Filter: 40- 50 lbs, mixed to specification.
d. Engineering Fabric: 12” X  12” sample.
e. Drainage Fabric: 12” X  12” sample.

2. Quality Control Submittals:
a. Base Materials:  Name and location of source and the DOT Source Number.  If the

material is not being taken from an approved DOT Source, the results of the
gradation and soundness tests performed by an ASTM certified soils laboratory will
be required.

b. Other Aggregates:  Name and location of source and soil laboratory test results.
c. Excavation Procedure:  Submit a lay out drawing or detailed outline of intended

excavation procedure for the Owner’s information.  This submittal will not relieve the
Contractor of responsibility for the successful performance of intended excavation
methods.

3. Closeout Procedures:  Comply with the requirements of Section 01 7800.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect filter fabric from sunlight during transportation and storage.
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1.06 PROJECT CONDITIONS

A. Protect existing trees and plants during performance of the Work unless otherwise indicated.
 Box trees and plants indicated to remain within the grading limit line with temporary fencing or
solidly constructed wood barricades as required.  Protect root systems from smothering.  Do
not store excavated material or allow vehicular traffic or parking within the branch drip line.
 Restrict foot traffic to prevent excessive compaction of soil over root systems.

B. Cold Weather Requirements:
1. Excavation:  When freezing temperatures are anticipated, do not excavate to final required

elevations for concrete work unless concrete can be placed immediately.
2. Backfilling:  If backfill is being placed during freezing temperatures, the backfilling

operations shall be monitored by the Owner’s Representative and the following
procedures shall be followed:
a. Frozen ground shall be removed in its entirety from beneath and five (5) feet beyond

the area of fill placement.
b. The fill material placed shall consist of Selected Fill and shall be free of all frozen

chunks that exceed four (4) inches in size.  The material transported to the project
site shall only consist of material excavated from below the frost depth.

c. At the end of the work day, the area of fill placement shall be covered with insulated
blankets, or left unprotected.  Other means of protection (hay, wood chips etc.) may
also be used for protection provided it is approved by the Owner’s Representative.

d. Following work day - Remove the insulated blankets and/or strip the area of all frozen
material as specified previously.

e. Upon establishing the subgrade elevations, protect the grades with insulated blankets
or place additional material that will adequately insulate the exposed earth surface
from frost.  This additional fill or protective material shall be stripped just prior to
pouring concrete.

C. Subsurface Information/Site Investigation Reports:  Site investigation reports including soil
boring logs and similar data included in the project documents are intended to represent only
conditions found at locations indicated at time investigations were conducted.  Data on
indicated subsurface conditions are not intended as representations or warranties of accuracy
or of continuity of such conditions.  The Owner will not be responsible for interpretation or
conclusions drawn by the contractor.
1. The contractor may perform additional test borings and other exploratory operations at no

additional cost to the Owner upon approval of the project designer.

D. Land Survey Information:  Field verify provided existing boundary and topographic information
prior to beginning site work.  Immediately report any discrepancies in boundary locations or
topographic elevations affecting site construction to the Owner’s Representative.  Provide
profile information on existing site conditions and verification of existing topographic information
to the Owner’s Representative prior to beginning site construction.  Beginning site work
construction without this profile information and written notification indicates Contractor’s
acceptance of existing land survey data indicated on the drawings as accurate.  Adjustments to
the contract will not be made for discrepancies brought to the Owner’s attention after site
construction has begun.

PART 2   PRODUCTS

2.01 MATERIALS

A. General Fill: Subsoil excavated from project site and/or supply stockpiled, sound, durable,
sand, gravel, stone, or blends of these materials, free from organic and other deleterious
materials.  Comply with New York State Department of Transportation gradation and material
requirements for Select Type 1 as specified below:
Sieve Size Size Opening (mm) Percent Passing
3 inch 76.2 100
2 inch 50.8 90-100
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1/4 inch 6.35 30-65
No. 40 0.425 5-40
No. 200 0.075 0-10

Sieve Size Size Opening (mm) Percent Passing
2 inch 50.8 100
1/4 inch 6.35 30-65
No. 40 0.425 5-40
No. 200 0.075 0.7

B. Select Granular Fill Base Course Type 2 Crushed Stone:  Where indicated supply stockpiled,
crushed ledge rock or approved blast furnace slag.  Comply with New York State Department of
transportation gradation and material requirements modified below:
Sieve Size Size opening (mm) Percent Passing
2 inch 50.8 100
1/4 inch 6.35 25-60
No. 40 0.425 5-40
No. 200 0.075 0-7

C. Underdrain Filter: Equal blend of No.1 and No. 2 washed crushed or uncrushed stone used as
drainage fill.
1. No. 1 Coarse Aggregate:

Sieve Size Size opening (mm) Percent Passing
1 inch 25.4 100
1/2 12.7 90-100
1-4 6.35 0-15

2. No. 2 Coarse Aggregate:
Sieve Size Size opening (mm) Percent Passing
1-1/2 inch 38.1 100
1 inch 25.4 90-100
1/2 inch 12.7 0-15

D. Rip Rap:  Light Stone Filling that complies with DOT Article 620-2.02 for stone filling and Figure
620-1 Stone Filling Gradation Requirements.

Size Designation % Mixture by Weight

Smaller than 8” 90 – 100%
Larger than 3” 50 – 100%
Smaller than No. 8 Sieve 0 – 10%

E. Engineering Fabric:  Fabric composed of high tenacity polypropylene yarns woven into a stable
network.  The fabric is to be inert to biological degradation and resistant to naturally
encountered chemicals, alkalis and acids complying with the following mechanical and physical
properties:

Mechanical Properties Test Method Unit Minimum. Average Roll
Value

Wide Width Tensile
Strength

ASTM D 4595 kN/m m2 MD 17.6 (100)/CD 21.0
(120)

Grab Tensile Strength ASTM D 4632 kN (lbs) MD 0.9 (200)/ CD 0.9
(200)

Grab Tensile Elongation ASTM D 4632 % MD 15/CD 10
Trapezoid Tear Strength ASTM D 4533 kN (lbs) MD 0.33 (75)/CD 0.33 (75)
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Mullen Burst Strength ASTM D 3786 kPa (psi) 2756 (400)
Puncture Strength ASTM D 4833 kN (lbs) 0.4 (90)
Percent Open Area COE-02215-86 % 1
Apparent Opening Size
(AOS)

ASTM D 4751 mm (US
Sieve)

0.300 (50)

Permittivity ASTM D 4491 sec-1 0.05
Flow Rate ASTM D 4491 l/min/m2

(gal/min/ft2)
200 (5.0)

UV Resistance (at 500
Hours)

ASTM D 4355 % strength
retained

70

Physical Properties Test Method Unit Typical Value

Weight ASTM D
5261

g/m2

(oz/ydm2)
136 (4.0)

Thickness ASTM D
5199

mm (mils) 0.51 (20)

Roll Dimensions (Width X
Length)

----- m (ft) 3.8 X 132 or 5.3 X 94.2
(12.5 X 432) or (17.5 X
309)

Roll Area ----- m2 (yd2) 502 (600)
Estimated Roll Weight ----- kg (lb) 95 (210)

1. Manufacturer:  For convenience, details have been based on Mirafi 500X as manufactured
by Ten Cate/Mirafi, Pendergrast, GA (Tel. #706-693-2226).

F. Drainage Fabric:  Non-woven geotextile fabric composed of polypropylene fibers formed into a
stable network such that the fibers retain their relative position.  The fabric is to be inert to
biological degradation, resisting naturally encountered chemicals, alkalis and acids complying
with the following mechanical and physical properties:

Mechanical Properties Test Method Unit Minimum. Average Roll
Value

Grab Tensile Strength ASTM D
4632-91

kN (lbs) MD 0.53 (120)/ CD 0.53
(120)

Grab Tensile Elongation ASTM D
4632-91

% MD 50/CD 50

Trapezoid Tear Strength ASTM D
4533-91

kN (lbs) MD 0.22 (50)/CD 0.22
(50)

Mullen Burst Strength ASTM D
3786-87

kPa (psi) 1550 (225)

Puncture Strength ASTM D
4833-00

kN (lbs) 0.3 (65)

Apparent Opening Size
(AOS)

ASTM D
4751-99A

mm (US
Sieve)

0.212 (70)

Permittivity ASTM D
4491-99A

sec-1 1.8

Permeability ASTM D
4491-99A

cm/sec-1 0.21

Flow Rate ASTM D l/min/m2 5500 (135)
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4491-99A (gal/min/ft2)
UV Resistance (at 500
Hours)

ASTM D
4355-02

% strength
retained

70

Physical Properties Test Method Unit Typical Value

Weight ASTM D 5261 g/m2

(oz/ydm2)
163 (4.8)

Thickness ASTM D 5199 mm (mils) 1.4 (55)
Roll Dimensions (Width X
Length)

----- m (ft) 3.8 X 110 or 4.5 X 110
(12.5 X 360) or (15 X 360)

Roll Area ----- m2 (yd2) 502 (600)
Estimated Roll Weight ----- kg (lb) 89 (197)

1. Manufacturer:  For convenience, details have been based on Mirafi 140N as
manufactured by Ten Cate/Mirafi, Pendergrast, GA (Tel. #706-693-2226).

PART 3   EXECUTION

3.01 EXAMINATION

A. Verification of Conditions: Examine conditions under which earthwork is to be accomplished in
coordination with the installer of materials and components specified in this Section and notify
affected Prime Contractors, Owner’s Representative and the Project Designer in writing of any
conditions detrimental to proper and timely accomplishment.  Do not proceed with earthwork
until unsatisfactory conditions have been corrected in a manner acceptable to the installer.
1. When the installer confirms conditions as acceptable to ensure proper and timely

installation and to ensure requirements for applicable warranty or guarantee can be
satisfied, submit to the Project Designer written confirmation from the applicable installer.
 Failure to submit written confirmation and subsequent installation will be assumed to
indicate conditions are acceptable to the installer.

3.02 PREPARATION

A. Protection
1. Use of explosives:  Do not bring explosives onto the site or use in the project without prior

written permission from the Project Designer and the Owner’s Representative.  The
Contractor remains solely responsible for the handling, storage and use of explosive
materials when permitted.  Use explosives in strict compliance with State, Local and
OSHA regulations.

2. Protection of Persons and Property
a. Barricade open excavations and post with warning lights for safety of persons.

 Operate warning lights during hours from dusk to dawn each day.
b. Protect structures, utilities, sidewalks, pavements and other facilities immediately

adjacent to excavations from damage caused by settlement, lateral movement,
undermining, washout and other hazards.

c. Take precautions and provide necessary bracing and shoring to guard against
movement and settlement of existing improvements or new construction.  Contractor
remains entirely responsible for strength and adequacy of bracing and shoring, and
for safety and support of construction from damage or injury caused by lack of
adequate protection or by movement or settlement.

3.03 CLEARING AND GRUBBING

A. Clear and grub the site within the grading limit lines of trees, shrubs, brush, other prominent
vegetation, debris, and obstructions except for those items indicated to remain.  Completely
remove stumps and roots protruding through the ground surface.
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1. Use only hand methods for grubbing inside the drip line of trees indicated to be left
standing.

2. Where roots and branches of trees indicated to be saved interfere with new construction,
carefully and cleanly cut them back to point of branching.

B. Fill depressions caused by the clearing and grubbing operations in accordance with the
requirements for filling and backfilling, unless further excavation is indicated.

3.04 REMOVAL OF TOPSOIL

A. Remove existing topsoil from areas within the grading limit lines where excavation or fill is
required.

B. Stockpile approved topsoil where directed until required for use.  Place, grade, and shape
stockpiles for proper drainage.
1. Topsoil shall be tested prior to stockpiling.  Stockpile only quantities of topsoil approved in

writing for re-use.

3.05 UNDERGROUND UTILITIES

A. Locate existing underground utilities prior to commencing excavation work.  Determine exact
utility locations by hand excavated test pits.  Support and protect utilities to remain in place.

B. Do not interrupt existing utilities that are in service until temporary or new utilities are installed
and operational.

C. Utilities to remain in service shall be re-routed as shown on the Contract Drawings.

D. Utilities abandoned beneath and five (5) feet laterally beyond a structure’s proposed footprint
shall be removed in their entirety.  Excavations required for their removal shall be backfilled and
compacted as specified herein.

E. Unless otherwise noted in the Contract Documents, utilities extending outside the limit specified
above (5 feet) may be abandoned in place provided their ends are adequately plugged as
described below.
1. Permanently close open ends of abandoned underground utilities exposed by

excavations, which extend outside the limits of the area to be excavated.
2. Close open ends of metallic conduit and pipe with threaded galvanized metal caps or

plastic plugs or other approved method for the type of material and size of pipe.  Do not
use wood plugs.

3. Close open ends of concrete and masonry utilities with concrete or flow-able fill.

F. Coordinate with other Prime Contractors or with local utility companies, as applicable, for
shutoff service if lines are active.

G. Coordinate scheduling of removal to accommodate relocation of lines when necessary.

H. Demolish and remove or relocate additional uncharted underground utilities conflicting with
construction operations as directed by the Project Designer.  Measure additional removal and
relocations as directed by the Project Designer and paid for by the Owner as a Change Order.

3.06 EXCAVATION

A. Excavate earth as required for the work.  Remove and dispose of all materials encountered to
obtain required subgrade elevations.  Remove from property and legally dispose of all excess
fill material.

B. Install and maintain all erosion and sedimentation controls during all earthwork operations as
specified on the Contract Drawings or as directed by local officials.

C. Maintain sides and slopes of excavations in a safe condition until completion of backfilling.
 Comply with Code of Federal Regulations Title 29 - Labor, Part 1926 (OSHA).
1. Trenches:  Deposit excavated material on one side of trench only.  Trim banks of

excavated material to prevent cave-ins and prevent material from falling or sliding into
trench.  Keep a clear footway between excavated material and trench edge.  Maintain
areas to allow free drainage of surface water.
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D. Stockpile excavated materials classified as suitable material where directed, until required for
backfill or fill.  Place, grade, and shape stockpiles for proper drainage as approved by the
Owner’s Representative.

E. Excavation for Structures:  Conform to elevations, lines, and limits indicated.  Excavate to a
vertical tolerance of plus or minus 1 inch.  Extend excavation a sufficient lateral distance to
provide clearance to execute the work.

F. Footings and Foundations:  The foundation bearing grade shall be established just prior to
constructing the concrete foundations when concrete is to bear on undisturbed soil.
1. Stepping Footings:  Cut sloping surfaces under footings, foundations, steps, and where

required for other work as indicated.

G. Slabs and Floors:  Excavate to depths below bottom of concrete for addition of select granular
material as indicated on the drawings:

H. Pipe Trenches:  Refer to Section 31 2317.

I. Open Ditches:  Cut ditches to cross sections and grades indicated.

J. Pavement:  Excavate to subgrade surface elevation as indicated on the drawings.

K. Unauthorized Excavations:  Unless otherwise directed, backfill unauthorized excavation under
footings, foundation bases, and retaining walls with compacted select granular Type 1 material
without altering the required footing elevation.  Elsewhere, backfill and compact unauthorized
excavation as specified for authorized excavation of the same classification, unless otherwise
directed by the Owner’s Representative.
1. Unauthorized excavations under structural work such as footings, foundation bases, and

retaining walls shall be reported immediately to the Owner’s Representative before any
concrete or backfilling work commences.

L. Notify the Owner’s Representative upon completion of excavation operations.  Do not proceed
with the work until the excavation is inspected and approved.

M. Removal of Unsuitable Material Beneath Structures and Other Improvements:  Excavate
encountered unsuitable materials, which extend below required elevations, to additional depth
as directed by the Owner’s Representative.  Have cross sections taken, under the supervision
of an independent Land Surveyor, to determine the quantity of such excavation.  Do not backfill
this excavation prior to quantity measurement.
1. Such additional excavation and backfilling, not due to error, fault or neglect of the

Contractor and exceeding the numeric quantities indicated on the Drawings, will be paid
for at a pre-negotiated or pre-established unit price by Change Order.

3.07 DEWATERING

A. Refer to subsurface logs included in the Contract Documents for information regarding
subsurface conditions.  The Owner shall not be liable for Change Orders resulting from the
Contractor’s inability to properly dewater the site.

B. Prior to the performance of any excavations provide dewatering methods such that the
groundwater table is maintained at an elevation that is beneath the excavated depth.

C. Prevent surface and subsurface water from flowing into excavations and trenches and from
flooding the site and surrounding area.

D. Do not allow water to accumulate in excavations or trenches.  Remove water from all
excavations immediately to prevent softening of foundation bottoms, undercutting footings, and
soil changes detrimental to the stability of subgrades and foundations.  Furnish and maintain
pumps, sumps, suction and discharge piping systems, and other system components
necessary to convey the water away from the Site.

E. Convey water removed from excavations, and rain water, to collecting or run-off area.  Cut and
maintain temporary drainage ditches and provide other necessary diversions outside
excavation limits for each structure.  Do not use trench excavations as temporary drainage
ditches.
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F. Provide temporary controls to restrict the velocity of discharged water as necessary to prevent
erosion and siltation of receiving areas.

3.08 SETTLEMENT DETECTION

A. Excavating beneath the bearing grades of an existing structure:  Establish a settlement
detection method approved by the Owner’s Representative for structures subject to settlement
from excavation, sheeting or sheet piling operations.  Maintain surveillance to detect any
settlement.

B. Surcharging:  Establish a settlement monitoring plan to accurately determine the settlements
that have occurred and the rate that they occurred to adequately determine when settlement
caused by surcharge is complete.

3.09 PLACING ENGINEERING FABRIC

A. Place and overlap engineering fabric in accordance with the manufacturer’s installation
instructions, unless otherwise shown.

B. Cover tears and other damaged areas with additional engineering fabric layer extending 3 feet
beyond the damage.

C. Do not permit traffic or construction equipment directly on engineering fabric.

D. Backfill immediately over engineering fabric.  Backfill in accordance with the fabric
manufacturer’s instructions and in a manner to prevent damage to the fabric.

3.10 PLACING FILL AND BACKFILL

A. Surface Preparation of Fill Areas:  Strip topsoil, remaining vegetation, and other deleterious
materials prior to placement of fill.  Refer to Section 31 1000 - Site Clearing for additional
information.
1. Remove all asphalt pavement in its entirety from areas requiring the placement of fill.
2. After topsoil is stripped and other improvements specifically indicated to be removed on

the Contract Documents are removed, proof roll the site with a ten ton vibratory compactor
(minimum six overlapping passes required) or similar equipment.  Excavate soft or loose
soils identified during rolling and replace with properly compacted select Type 1 granular
material as directed by the Owner’s Representative or the Project Designer.  Measure
additional excavation and backfill as directed by the Owner’s Representative or the Project
Designer and paid for by the Owner as a Change Order.

3. Plow, strip, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so that fill
materials bond with the existing surface.

B. Excavations:  Backfill as promptly as work permits, but not until completion of the following:
1. Acceptance by the Owner’s Representative of construction below finish grade including,

where applicable, dampproofing, waterproofing, perimeter insulation, and bearing capacity
of supporting soil.

2. Inspection, testing, approval, and recording locations of underground utilities.
3. Removal of concrete formwork.
4. Removal of temporary sheeting (or sheet piling) and backfilling of voids caused by

removals.
5. Cutting off top of permanent sheeting (or sheet piling).
6. Removal of trash and debris.
7. Installation of permanent or temporary bracing on horizontally supported walls.

C. Place backfill and fill materials in layers not more than 8 inches thick in loose depth unless
otherwise specified.  Before compaction, moisten or aerate each layer as necessary to facilitate
compaction to the required density.  Do not place backfill or fill material on surfaces that are
muddy, frozen, or covered with ice.
1. Place fill and backfill against foundation walls and in confined areas (such as trenches) not

easily accessible by larger compaction equipment, in maximum 6 inch thick (loose depth)
layers.
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2. For large fill areas, the layer thickness may be modified by the Owner’s Representative, at
the Contractor’s written request, if in the Owner’s Representative’s judgment, the
equipment used is capable of compacting the fill material in a greater layer thickness.
 This request shall include the type and specifications of compaction equipment intended
for use.

D. Prevent wedging action of backfill against structures by placing backfill uniformly around
structure to approximately same elevation in each layer.  Place backfill against walls of
structures containing basements or crawl spaces only after the first floor structural members
are in place.

E. Under interior concrete slabs, utilize the following fill materials:
1. Type 1 granular material from subgrade to within 6” of the building slab.
2. Select Type 2 granular material for the next 6”.
3. Provide vapor barrier above select Type 2 material as indicated on the drawings.

F. Under Pavements and Walks:
1. Utilize select granular fill as indicated on the construction drawings and in the applicable

specification sections in the Project Manual.

G. Landscaped Areas:  Place suitable material when required to complete fill or backfill areas up
to subgrade surface elevation.  Do not use material containing rocks over 4 inches in diameter
within the top 12 inches of suitable material.

3.11 ADDITIONAL REQUIREMENTS FOR PLACING FILL TO SUPPORT STRUCTURES

A. Place fill at the perimeter of the structure to be constructed as follows:
1. Strip the area in accordance with the requirements for Surface Preparation of Fill Areas.
2. Compact the stripped surface to 95 percent of maximum density.
3. Place fill in horizontal layers not exceeding 8 inches loose depth and compact layers as

specified.

B. Place fill within the perimeter of the structure to be constructed as follows:
1. Strip the area in accordance with the requirements for Surface Preparation of Fill Areas.
2. Proof roll the stripped surface with at least 5 passes of a vibratory drum compactor having

a minimum unsprung drum weight of 7 tons unless specifically indicated otherwise in the
Contract Documents.  Notify the Owner’s Representative of the proposed date for
beginning proof rolling at least 2 working days prior to commencing proof rolling.

3. Excavate unsuitable materials (soft and unstable earth) disclosed by the proof rolling
operation and replace with compacted selected Type 1 granular material.

4. Place fill in horizontal layers not exceeding 8 inches loose depth and compact layers as
specified.

C. Obtain written approval of fill area compaction before excavating for footing.

D. Excavate for footing width plus 1 foot on each side.

E. Excavate 1 foot below footing elevations where bottom of footings are 2 feet or less above or 4
feet or less below original ground surface.
1. Compact footing bottom and place a 1 foot bed of select granular material.  Compact

select granular material in 6 inch layers.
2. Omit excavation and select granular material below bottom of footings where footing

elevations are more than 2 feet above or more than 4 feet below original ground surface.

3.12 COMPACTION

A. Compact each layer of fill and backfill for the following area classifications to the percentage of
maximum density specified below and at a moisture content suitable to obtain the required
densities, but at not less than 3 percent drier or more than 2 percent wetter than the optimum
content as determined by ASTM D 698 (Standard Proctor) or ASTM D 1557 (Modified Proctor).
1. Structures (entire area within 10 feet outside perimeter):  Compact subgrade and each

layer of backfill or fill material to 95 percent.
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2. Concrete Slabs and Steps:  Compact subgrade and each layer of backfill or fill material to
95 percent.

3. Landscaped Areas:  Compact the top 2’-0” to a maximum of 85% and compact all
subgrade areas beneath the upper 2’-0” to 95%.

4. Pavements and Walks:  Compact subgrade and each layer of backfill or fill material to 95
percent.

5. Pipes and Tunnels:  Compact subgrade and each layer of backfill or fill material to 95
percent.

6. Pipe Bedding:  Compact subgrade and each layer of backfill or fill material to 95 percent.

B. Compaction Equipment:
1. Provide compaction equipment of suitable size and number and in satisfactory working

condition to complete construction on schedule.
2. Use sheepsfoot rollers, pneumatic tired rollers, vibrating tampers, or other compaction

equipment capable of obtaining required density throughout the entire layer being
compacted.

C. When the existing ground surface to be compacted has a density less than that specified for
the particular area classification, break up and pulverize, and moisture condition to facilitate
compaction to the required percentage of maximum density.

D. Moisture Control:
1. Where fill or backfill must be moisture conditioned before compaction, uniformly apply

water to the surface and to each layer of fill or backfill.  Prevent ponding or other free
water on surface subsequent to, and during compaction operations.

2. Remove and replace, or scarify and air dry, soil that is too wet to permit compaction to
specified density.  Soil that has been removed because it is too wet to permit compaction
may be stockpiled or spread and allowed to dry.  Assist drying by discing, harrowing or
pulverizing, until moisture content is reduced to a value which will permit compaction to
the percentage of maximum density specified.

E. If a compacted layer fails to meet the specified percentage of maximum density, the layer shall
be recompacted and retested.  If compaction cannot be achieved the material/layer shall be
removed and replaced.  No additional material may be placed over a compacted layer until the
specified density is achieved.

3.13 ROUGH GRADING

A. Interior Grading:  Trim unexcavated spaces within the building to levels indicated.
1. Subgrade for Interior Slabs:  Compact as specified to receive fill material.  Finish subgrade

surface within 1 inch above or below level specified for fill required.

B. Exterior Grading:  Trim and grade area within the grading limits of the Contract Documents and
excavations outside the limits, required by this Contract, to a level of 6 inches below the finish
grades indicated unless otherwise specified herein or where greater depths are indicated.
 Provide a smooth uniform transition to adjacent areas.
1. Grade areas outside building lines for each structure to drain away from structures and to

prevent ponding of water.  Finish surfaces free from irregular surface changes, large
stones.

2. Landscaped Areas:  Provide uniform subgrade surface within 1 inch of required level to
receive topsoil thickness specified.  Compact fill as specified to within 2 inches of
subgrade surface.  Remove objectionable material detrimental to proper compaction or to
placing full depth of topsoil.  If the top 4 inches of subgrade has become compacted
before placement of topsoil, harrow or otherwise loosen rough graded surface to receive
topsoil to a depth of 4 inches immediately prior to placing topsoil.

3.14 SUBGRADE SURFACE FOR WALKS AND PAVEMENT

A. Shape and grade subgrade surface as follows:
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1. Walks:  Shape the surface of areas under walks to required line, grade and cross section,
with the finish surface not more than ½ inch above or below the required subgrade surface
elevation.

2. Pavements:  Shape the surface of areas under pavement to required line, grade and cross
section, with the finish surface not more than ½ inch above or below the required
subgrade surface elevation.

B. Grade Control:  During construction, maintain lines and grades including crown and cross-slope
of subbase course.

C. Thoroughly compact subgrade surface for walks and pavement by mechanical rolling, tamping,
or with vibratory equipment as approved to the density specified.

D. Shoulders:  Place shoulders along edges of filled subgrades to prevent lateral movement.
 Construct shoulders of specified fill material, placed in such quantity to compact to thickness of
each subgrade course layer.  Compact and roll at least a 1’-0” wide additional layer of each
subgrade course.

3.15 FINISH GRADING

A. Uniformly grade rough graded areas within the grading limits to finish grade elevations
indicated.

B. Grade and compact to smooth finished surface within tolerances specified, and to uniform
levels or slopes between points where finish elevations are indicated or between such points
and existing finished grade.

C. Grade areas adjacent to building lines so as to drain away from structures and to prevent
ponding.

D. Finish surfaces free from irregular surface changes, and as follows:
1. Grassed Areas:  Finish areas to receive topsoil to within 1 inch above or below the

required subgrade surface elevations.
2. Walks:  Place and compact base material as specified.  Shape surface of areas under

walks to required line, grade and cross section, with the finish surface not more than ½
inch above or below the required subbase elevation.

3. Pavements:  Place and compact base material as specified.  Shape surface of areas
under pavement to required line, grade and cross section, with the finish surface not more
than ½ inch above or below the required subbase elevation.

4. Building Slabs:  Grade base material smooth and even, free of voids, compacted as
specified, and to required subbase elevation.  Finish final grades within a tolerance of ¼
inch when tested with a 10 foot straightedge.

5. Surfaces To Receive Vapor Barrier:  Provide smooth surfaces graded, tamped and/or
rolled, entirely free of obstructions or protruding objects.

E. Spread topsoil directly upon prepared subgrade surface to a depth measuring a minimum of 6
inches after natural settlement of the topsoil has occurred in areas to be seeded or to receive
sod unless specifically indicated otherwise within the Contract Documents.  Place to greater
depth when necessary to adjust grades to required elevations.
1. Only approved existing topsoil within the grading limits may be used.  Provide additional

topsoil from outside sources as required.

F. Finish topsoil surface free of depressions which will trap water, free of stones over ½ inch in
any dimension, and free of debris.

3.16 MAINTENANCE AND RESTORATION

A. Restore grades to indicated levels where settlement or damage due to performance of the work
has occurred.  Correct conditions contributing to settlement.  Remove and replace improperly
placed or poorly compacted fill materials.

B. Restore pavements, walks, curbs, lawns, and other exterior surfaces damaged during
performance of the work to match the appearance and performance of existing corresponding
surfaces as closely as practicable.
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C. Topsoil and seed damaged lawn areas inside and outside the indicated grading limits.  Water
as required until lawn areas are accepted by the Owner’s Representative.

3.17 DISPOSAL OF EXCESS AND UNSUITABLE MATERIALS

A. Remove from the work site and dispose of excess and unsuitable materials, including materials
resulting from clearing and grubbing and removal of existing improvements.

B. If acceptable to the Owner’s Representative, transport excess and unsuitable materials,
including materials resulting from clearing and grubbing and removal of existing improvements,
to spoil areas on the project site designated by the Owner’s Representative, and dispose of
such materials as directed.

C. Transport excess topsoil to areas on the project site designated by the Owner’s
Representative.  Smooth grade deposited topsoil.

3.18 FIELD QUALITY CONTROL

A. Tests:  The Owner may provide soil testing and inspection services during earthwork
operations.  The Owner reserves the right to test and approve all subgrades and fill layers
before construction proceeds.
1. Compaction Testing:  Provide the Owner’s Representative adequate notice for all phases

of filling and backfilling operations.  Compaction testing will be performed by the Owner’s
Testing Agency to ascertain the compacted density of the fill and backfill materials.
 Compaction testing will be performed on certain layers of the fill and backfill as
determined by the Owner’s Representative and the Testing Agency.  If a compacted layer
fails to meet the specified percentage of maximum density, the layer shall be recompacted
and retested.  No additional material may be placed over a compacted layer until the
specified density is achieved.

2. Tests of subgrades and fill layers may, at the Owner’s option, include:
a. Observation of proof rolling procedures.
b. Observation and or inspection of unsuitable soil material.
c. Footing subgrades, for each strata of soil for which footings will be placed, at least

one plate bearing test and field density test may be conducted if the subgrade is non-
cohesive, or unconfined compression test may be conducted if the subgrade is
cohesive, to verify design bearing capacities shown on the drawings.  Subsequent
verification and approval of each footing subgrade may be based on visual
comparison of each subgrade with tested strata when acceptable to the Project
Designer.

d. Paved areas and building subgrade areas, at least one field density test of subgrade
for every 2000 square feet of paved area or building slab, but not less than three
tests may be made. In addition, in each compacted fill layer, at least one field density
test of subgrade for every 2000 square feet of paved area or building slab, but not
less than three tests may be made.

e. Foundation wall backfill, field density tests at locations and elevations as directed
may be made, with at least one test made for every 50 feet of wall.

f. Fill under footings, in each compacted fill layer; one compaction test for every 30 LF
of wall may be taken.  One compaction test may be made under each individual
footing.

3. If in the opinion of the Project Designer and based on reports of the testing   service,
completed subgrades or fills are below the specified density, provide additional
compaction and testing at no additional expense to the Owner.

3.19 PROTECTION

A. Protect graded areas from traffic and erosion and keep them free of trash and debris.

B. Repair and re-establish grades and seeding in settled and rutted areas to specified tolerances.

END OF SECTION
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SECTION 31 1000
SITE CLEARING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clearing and protection of vegetation.

B. Removal of existing debris.

1.02 RELATED REQUIREMENTS

A. Section 01 1000 - Summary - Multi Contract:  Sequencing and staging requirements.

B. Section 01 5000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,
and waste removal.

C. Section 01 5713 - Temporary Erosion and Sediment Control.

1.03 SUBMITTALS

A. See Section 01 3000 for submittal procedures.

B. Site Plan:  Showing:
1. Areas for temporary construction and field offices.

1.04 QUALITY ASSURANCE

A. Clearing Firm:  Company specializing in the type of work required.
1. Minimum of 5 years of documented experience.

PART 2  PRODUCTS 

2.01 MATERIALS

A. Fill Material:  As specified in Section 31 0000 - Earthwork. 

PART 3  EXECUTION

3.01 SITE CLEARING

A. Comply with other requirements specified in Section 01 7000.

B. Minimize production of dust due to clearing operations; do not use water if that will result in ice,
flooding, sedimentation of public waterways or storm sewers, or other pollution.

3.02 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Protect existing structures and other elements that are not to be removed.

3.03 VEGETATION

A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by building structure,
paving, playing fields, lawns, and planting beds.

B. Do not remove or damage vegetation beyond the limits indicated on drawings.

C. Install substantial, highly visible fences at least 3 feet  high to prevent inadvertent damage to
vegetation to remain:
1. Around trees to remain within vegetation removal limits; locate no closer to tree than at the

drip line.
2. Around other vegetation to remain within vegetation removal limits.

D. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.
1. Trees:  Sell if marketable; if not, treat as specified for other vegetation removed; remove

stumps and roots to depth of 18 inches.



Highland Falls - Fort Montgomery Central School District 31 1000
Alterations and Additions to FMES Site Clearing
Project No. 2022-138 Ph1  Page No. 2 of 2 

2. Existing Stumps:  Treat as specified for other vegetation removed; remove stumps and
roots to depth of 18 inches.

3. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface
neat in appearance and smooth enough not to constitute a hazard to pedestrians.

E. Restoration:  If vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

3.04 DEBRIS

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 31 2317
SITE TRENCHING

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Trench excavation, backfill and compaction of underground piping and underdrainage.

1.02 RELATED SECTIONS

A. Section 31 0000 - Earthwork

B. Division 33 4000 - Storm Drainage Utilities

1.03 SUBMITTALS

A. Comply with the requirements of Section 01 3000 and as modified below.

B. Backfill Product Data:  Submit test reports for each type of gravel and/or stone specified for
backfill naming the source of each material.  Submit evidence that each backfill material
complies with Department of Transportation standard specifications for the materials specified.

C. Quality Control Submittals
1. Experience Listing:  Submit a list of completed projects similar to this project, including

owner’s contact information and telephone number for each project.

D. Closeout Procedures:  Comply with the requirements of Section 01 7800.

1.04 QUALITY ASSURANCE

A. Regulatory Requirements:  Obtain written permission from applicable agencies prior to the start
of construction.  Submit one copy of the permit as specified in “Submittals-Quality Control
Submittals” above.

1.05 PROJECT CONDITIONS

A. Field Measurements:  Establish and maintain required lines and elevations for grade control.

1.06 SEQUENCING AND SCHEDULING

A. Proceed with and complete trenching operations as rapidly as portions of the site become
available, working within seasonal limitations for the work required.

PART 2   PRODUCTS

2.01 MATERIALS

A. Excavated Material:  Utilize on-site excavated materials consisting of loam, clay, sand, gravel or
other material suitable for backfilling as approved by the Project Designer when the type of
backfill material is not indicated on the Contract Documents.

B. Sand:  Natural bank sand complying with the following gradation requirements:
1. 100% passing the ¾” sieve
2. Less than 5% passing the Number 200 sieve.

C. Select Granular Fill: Tpe 2 Fill. Refer to 31 0000 - Earthwork.

D. Pipe Bedding Material:  Unless otherside indication on drawings, provide a mixture of 50% No.
1 and 50% No. 2 stone complying with the following New York State Department of
Transportation Standard Specifications:
1. No. 1 Stone Gradation Requirements

Sieve Percent Passing

Sieve Size Size opening (mm)

1 inch 25.4 100
1/2 inch 12.70 90-100
1/4 inch 6.35 0-15
No. 200 0.075 0-1
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2. No. 2 Stone Gradation Requirements
Sieve Percent Passing

Sieve Size Size opening (mm)

1 ½ inch 38.1 100
1 inch 25.4 90-100
1/2 inch 12.7 30-65
No. 200 0.075 0-10

PART 3   EXECUTION

3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which trenching operations are to
occur with the materials and components specified in this section.  Affected Prime Contractors,
the Owner’s Representative and the Project Designer shall be notified in writing of any
conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 EXCAVATION

A. Excavate trenches to line and depth as indicated on the Contract Documents.  Provide
consistent, uniform support for the bottom quadrant of each section of piping, fittings and
associated materials.
1. Excavate no more than length of trench that can receive infrastructure installation and

backfill.
2. Brace and drain trenches as required.  Accumulations of groundwater or storm runoff shall

be immediately discharged by dewatering pumps to siltation basins or protected channels,
drains or storms sewers.

3. Provide adequate trench width to permit successful laying and joining of pipe, proper
placement of backfill and clearance of at least 8” on either side of the pipe barrel.

4. Prepare the finish grade of the trench bottom with hand tools.  Where elevations are not
shown on the Contract Documents, excavate the trench to place a minimum of 18” of fill
above the top of the pipe.  Provide “bell holes” at each pipe joint for proper joining to
eliminate point bearing.  Stones of 2” or greater in any dimension or as recommended by
the pipe manufacturer, whichever is smaller, shall be removed to avoid point bearing.

5. Where trench excavation is carried below the specified elevation as a result of Contractor
error or negligence, backfill the trench with Select Type 1 Granular Material and compact
to required densities at no cost to the Owner.

6. When trenching is required within the dripline of trees, tunnel under or around roots by
hand digging.  Do not cut tap roots or main lateral roots.

B. Excavated Materials
1. Materials satisfactory for backfilling shall be stockpiled in an orderly manner at a distance

from the banks of the trench sufficient to avoid overloading and to prevent slides and
cave-ins.

2. Adequate drainage shall be provided for the stockpiles and surrounding areas by means
of ditches, dikes and other approved methods.

3. Stockpiles shall be protected from contamination with unsatisfactory excavated material or
other material that destroy the quality and fitness of the stockpiled material.  If the
Contractor fails to protect the stockpiles and any material becomes unsatisfactory as a
result, such material shall be removed and replaced with satisfactory on site or imported
materials from approved sources at no additional cost to the Owner.
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4. Excavated material not required or not satisfactory for backfill shall be removed from the
site.

3.03 BACKFILLING

A. Trench Backfill:  Trenches shall be backfilled to grade upon completion of required testing work.

B. Bedding and Initial Backfill:  Bedding shall be of the type and thickness as indicated on the
Contract Documents or as recommended by the pipe manufacturer.
1. Initial backfill material shall be placed in layers of a maximum of 6” loose thickness and

compacted with approved tampers to the density of the adjacent in-situ soil, and to a
height of at least one foot above the utility pipe, conduit or other infrastructure item.  The
backfill shall be brought up evenly on both sides of the pipe for the full length of the pipe.

2. Care shall be taken to ensure thorough compaction of the fill under the haunches of the
pipe.

C. Final Backfill:  The remainder of the trench shall be backfilled with satisfactory material
removed from the trench.  Backfill material shall be deposited and compacted as follows:
1. Under building slabs, roads, walks, parking lots and other structural areas, backfill shall be

deposited in maximum 8” loose thickness layers and compacted to 95% maximum dry
density at +/-2% of optimum moisture content.

2. Under general landscape and natural turf playfield areas, backfill shall be deposited in
maximum 12” loose thickness layers and compacted to 95% maximum dry density at
+/-2% of optimum moisture content.

3.04 FIELD QUALITY CONTROL

A. Testing
1. The Owner may provide soil testing and inspection services during the backfill of trenches

as outlined in Project Manual Section 01 4000 - Quality Requirements.
2. Prime Contractors shall employ the services of an independent testing agent to observe

and test backfill operations performed by other Prime Contractors that may affect their
work.  An independent testing laboratory shall certify that the backfill is suitable for finish
construction to be installed over trenches.

3. Prime Contractors shall submit copies of testing laboratory reports to the Owner’s
Representative and the Project Designer for information only.

4. The General Work and Site Work Prime Contractors shall accept in writing any trench
backfill and compaction by other prime contractors before installing the remaining finish
construction over trench work.

END OF SECTION
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SECTION 32 1216
ASPHALT PAVING

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Aggregate base for asphalt paving

B. Asphalt paving installation over aggregate base

C. Installation of asphalt topcourse over existing paving

D. Joining new asphalt pavement to adjacent construction

E. Traffic marking of asphalt pavement

F. Field quality control

1.02 RELATED SECTIONS

A. Section 31 0000 - Eathwork

1.03 SUBMITTALS

A. Comply with the requirements of Section 01 3000 Administrative Reuirements and as modified
below.

B. Product Data:  Submit manufacturer’s name, specifications and installation instructions for each
item specified.

C. Job Mix Formulas:  Submit job mix formulas for asphalt paving indicating compliance with the
requirements of each asphalt type specified including the name and location of the supplier.

D. Quality Control Submittals
1. Certificates:  Submit one copy of all permits obtained from local regulatory agencies and

the New York State Department of Transportation.
2. Qualifications Certification:  Submit written certification or similar documentation signed by

the applicable subcontractor, prime contractor and/or manufacturer (where applicable)
indicating compliance with the requirements specified below in the “Quality Assurance”
section of this specification.

3. Experience Listing:  Submit a list of completed projects using the products proposed for
this project, including owner’s contact information and telephone number for each project,
demonstrating compliance with applicable requirements specified in the “Quality
Assurance” section of this specification.

E. Closeout Procedures:  Comply with the requirements of Section 01 7000.

1.04 QUALITY ASSURANCE

A. Asphalt Producer Qualifications:  Use only materials furnished by bulk asphalt producer
regularly engaged in the production of hot-mix, hot laid asphalt.

B. Regulatory Requirements
1. Conform to the requirements of local regulatory agencies, or if applicable, the New York

State Department of Transportation, which ever is more stringent for methods and
materials in work areas subject to applicable agency’s review and approval.  Provide
materials complying with referenced New York State Department of Transportation
Standard Specifications where indicated.

2. Obtain written permission from applicable agencies prior to the start of construction.
 Submit one copy of the permit as specified in “Submittals-Quality Control Submittals”
above.

1.05 PROJECT CONDITIONS

A. Environmental Requirements:
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1. Do not apply tack coats when ambient temperature is below 50 degrees F., and when the
temperature has not been above 35 degrees for 12 hours immediately prior to the
application.  Do not apply a tack coat when an asphalt base is wet or contains an excess
of moisture.

2. Do not construct asphalt surface courses when the atmospheric temperature is below 40
degrees F., and when base material is not dry.  Asphalt may only be placed when air
temperatures are a minimum of 40 degrees F. and rising.

B. Field Measurements:  Establish and maintain required lines and elevations for grade control.

PART 2   PRODUCTS

2.01 MATERIALS

A. Asphalt Pavement:  Paving materials shall comply with the New York State Department of
Transportation Standard Specification. Section 400 for the materials indicated.
1. Binder Course:  Hot plant mixed asphalt, complying with the New York State Department

of Transportation Standard Specification, Section 401 and 403 for Asphalt - Type 3
Binder.

Sieve Size Sieve Size (mm) General Limits Job Limit Tol. %

1 ½” 37.5 100 -
1” 25.0 95 – 100 -
½” 12.5 70 – 90 +/-6
¼” 6.3 48 – 74 +/-7
No. 6 Sieve 3.2 32 – 62 +/-7
No. 20 Sieve .850 15 – 39 +/-7
No. 40 Sieve .425 8 – 27 +/-7
No. 80 Sieve .180 4 – 16 +/-4
No. 200 Sieve .075 2 – 8 +/-2

a. The PGB content shall be 4.5 - 6.5%, +/-0.4%.
b. The mixing and placement temperature range shall be 120 - 165 degrees C.

2. Topcourse:  Hot plant mixed asphalt, complying with the New York State Department of
Transportation Standard Specification, Section 401 and 403 for Asphalt - Type 6
Topcourse.

Sieve Size Sieve Size (mm) General Limits Job Limit Tol. %

1" 25.0 100 -
½” 12.5 95 - 100 -
¼” 6.3 65 - 85 +/-7
No. 6 Sieve 3.2 36 - 65 +/-7
No. 20 Sieve .850 15 –39 +/-7
No. 40 Sieve .425 8 – 27 +/-7
No. 80 Sieve .180 4 – 16 +/-4
No. 200 Sieve .075 2 – 6 +/-2

a. The PGB content shall be 5.4 - 7.0%.
b. The mixing and placement temperature range shall be 120 - 165 degrees C.

B. Coatings:  Comply with the New York State Department of Transportation Standard
Specification, Section 702 for material designations indicated.
1. Tack Coat:  Emulsified asphalt, slow setting type, New York State Department of

Transportation designation 702-3601 (SS-1h) or 702-4501 (CSS-1h).
2. Asphalt Cement Filler:  New York State Department of Transportation Designation 702-05.
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C. Pavement Marking Paint:  Utilize pavement marking paint complying with the New York State
Department of Transportation Standard Specification for White, or Yellow, and Blue Marking
Paints.
1. Manufacturer:  For convenience, specifications have been based on “Setfast Acrylic Latex

Traffic Paint” by Sherwin Williams, Co., Cleveland, OH (Tel. #216-566-2902).

2.02 EQUIPMENT

A. Paving Equipment:  Spreading, self propelled asphalt paving machines capable of maintaining
the line, grade and minimum surface thickness specified.  Spreader boxes may be used in
areas where specifically approved by the Project Designer.

B. Compacting Equipment:  Self-propelled tandem roller with a minimum 10 ton weight.  Hand
held vibrator compactor may be used in areas not accessible to rollers when specifically
approved by the Project Designer.

PART 3   EXECUTION

3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which pavement is to be
constructed with the materials and components specified in this section.  Affected Prime
Contractors, the Owner’s Representative and the Project Designer shall be notified in writing of
any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION

A. Final Preparation of Subgrades:  Upon completion of preparation of subgrades as specified in
Section 31 0000, thoroughly scarify the entire area to be paved and compact by rolling to
smooth, hard, even surface.  Finish to required grades with allowance for pavement courses
above.

3.03 INSTALLATION

A. Asphalt Paving:  Pave finished surface free from depressions that may collect water.  The
Contractor shall remove any depressions at their own expense over 1/8” deep when tested with
a six foot straight edge without evidence of patching.
1. Pave over aggregate base in two courses, topcourse over binder course.  Comply with the

New York State Department of Transportation Standard Specification, paragraph 401-3
and paragraph 403-3 for asphalt types specified.

B. Installation of Topcourse over Existing Paving
1. Surface Preparation:  Condition existing paving in accordance with the New York State

Department of Transportation Standard Specification, Section 633, prior to applying tack
coat.
a. Tack Coat:  Spray tack coat to the surface of the existing paving in accordance with

the New York State Department of Transportation Standard Specification, paragraph
407-3.  Apply tack coat ahead of paving equipment to allow for proper “breaking” of
the material prior to the application of the new asphalt topcourse.  Spray only the
amount of tack coat that can be paved over in one day.

2. Paving Topcourse: Pave topcourse graded to existing drainage basins.  The thickness of
the topcourse may vary to 3” to provide a smooth, evenly graded surface, but shall never
be less than minimum thicknesses stated on plans.  Topcourse paving shall comply with
the New York State Department of Transportation Standard Specification, paragraph
401-3 and paragraph 403-3 for the asphalt type specified.

C. Joining New Asphalt Pavement to Adjacent Construction
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1. Carefully construct joints between old and new pavements, or between successive days
work to ensure continuous bond between adjoining paving.  Construct joints with the same
texture, density and smoothness as adjacent sections of asphalt courses.  Clean sand, dirt
and other deleterious material from contact surfaces and apply tack coat.

2. Offset traverse joints a minimum of 24” between succeeding courses.  Cut back pavement
to the edge of previously placed courses to expose an even, vertical surface for the full
course thickness.

3. Offset longitudinal joints a minimum of 6” between succeeding courses.  When edges of
longitudinal joints are irregular, honeycombed or inadequately compacted, cut back all
unsatisfactory sections to expose an even, vertical surface for the full course thickness.

4. In horizontal joints between the binder and the topcourse, clean all contact surfaces and
spray a tack coat prior to the installation of the topcourse if the binder has been in place
for longer than seven days or if the pavement is determined to be excessively dirty by the
Project Designer.

5. Seal joints with the application of asphalt cement filler, a minimum of 2” to each side of the
joint.

D. Traffic Marking:  Apply pavement marking paint in accordance with the manufacturer’s
recommended procedures and in accordance with the New York State Department of
Transportation Standard Specification, paragraph 640-3.

3.04 FIELD QUALITY CONTROL

A. Flood Tests:  Perform a flood test in the presence of the Owner’s Representative or the Project
Designer utilizing a water tank truck.  If a depression ponding water more than 1/8” in depth is
found, provide corrective measures to provide proper drainage.

END OF SECTION
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SECTION 32 3113
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Concrete anchorage for posts

B. Installation of black PVC coated chain link fences

1.02 RELATED SECTIONS

A. Section 32 1216 - Asphalt Paving

1.03 REFERENCES

A. Comply with ASTM A 53 for requirements of Schedule 40 piping.

1.04 DEFINITIONS

A. Height of Fence:  Distance measured from the top of the concrete footing to the top of the
fabric.

1.05 SUBMITTALS

A. Comply with the requirements of Section 01 3000 - Administrative Requirements and as
modified below.

B. Product Data:  Submit manufacturer’s name, specifications and installation instructions for each
item specified.

C. Shop Drawings:  Complete detailed drawings for each height and style of fence and gate
required.  Include separate schedule for each, listing all materials required and technical data
such as size, weight and finish to ensure conformance to the specifications.

D. Quality Control Submittals
1. Qualifications Certification:  Submit written certification or similar documentation signed by

the applicable subcontractor, prime contractor and/or manufacturer (where applicable)
indicating compliance with the “Qualifications” requirements specified below in the “Quality
Assurance” section of this specification.

2. Experience Listing:  Submit a list of completed projects using the products proposed for
this project, including owner’s contact information and telephone number for each project,
demonstrating compliance with applicable “Qualifications” requirements specified in the
“Quality Assurance” section of this specification.

E. Closeout Procedures:  Comply with the requirements of Section 01 7800.

1.06 QUALITY ASSURANCE

A. Comply with the standards of the Chain Link Fence manufacturer’s Institute, including (unless
otherwise indicated):
1. Specification for Metallic Coated Steel Chain Link Fence Fabric
2. Industrial Steel Specification for Fence Rails, Posts, Gates and Accessories
3. ASTM F-567 - Standard Practice for Installation of Chain Link Fence for installation unless

otherwise indicated on the Contract Documents.

B. Qualifications
1. Provide metal fences and gates as a complete unit produced by a single manufacturer,

including necessary erection accessories, fitting and fasteners.  Products shall be
provided by a company specializing in commercial quality chain link fencing with at least
five years experience.

C. Regulatory Requirements
1. Obtain written permission from applicable agencies prior to the start of construction.

 Submit one copy of the permit as specified in “Submittals-Quality Control Submittals”
above.
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1.07 PROJECT CONDITIONS

A. Field Measurements:  Establish and maintain required lines and elevations for grade control.

1.08 SEQUENCING AND SCHEDULING

A. Proceed with and complete chain link fence and gate installation as rapidly as portions of the
site become available, working within seasonal limitations for the work required.

PART 2   PRODUCTS

2.01 MATERIALS

A. Framework Standards
1. Steel Pipe:  Cold rolled steel pipe meeting the requirements of ASTM F 1043 with a

minimum yield strength of 50,000 psi.
2. Interior Coating:  In line applied zinc rich coating with zinc powder loading of a minimum

90% by weight applied after fabrication conforming to ASTM B 6 high grade and Special
High Grade Zinc.

3. Exterior Coatings
a. Base Coat:  Minimum .9 ounces zinc per square foot.
b. Intermediate Coat:  Minimum 15 microgram chromate conversion per square inch.
c. Top Coat:  Minimum 0.3 mil cross link polyurethane acrylic exterior coating.
d. PVC exterior coating: Fusion bonded polyvinyl chloride similar to Brighton Colorbond

Fence System by Merchant Metals, Brighton, Michigan.  Color to be black unless
specifically noted otherwise on the Contract Documents.

4. Size of Pipe:  As indicated.
5. Similar to SS-40 Pipe with Flo-Coat by Allied Tube and Conduit Corporation, Harvey,

Illinois.

B. Framework and Footings for Fences Up To 8’-0” High
1. End Posts, Corner Posts and Pull Posts.

a. Pipe:  3.00” O.D.
b. Set pull posts at the midway point of all lines 500 feet or longer and at all changes of

direction or grade of 15 degrees or more.  Place pull posts at each radius point within
the curved line where the internal angle is 30 degrees or more.

c. Footing Size:  12” O.D. by 5’-0” deep.
2. Line Posts

a. Pipe:  2.50” O.D.
b. Space line posts at a maximum of 10 feet on center unless specifically noted

otherwise on the contract documents.
c. Footing Size:  12” O.D. by 5’-0” deep.

C. Post Brace:  Provide manufacturer’s standard adjustable brace at gate posts and at both sides
of corner and pull posts, with a horizontal brace located at the mid-height of the fabric.
1. Unless otherwise specified, provide PVC coating to match color of adjacent fence

components.

D. Top, Intermediate, and Bottom Rails: 1.66” O.D. pipe, weighing 1.84 pounds per linear foot.
 Install rails in the manufacturer’s longest lengths utilizing expansion couplings, approximately
6” long at each joint.  Provide means for attaching the top rail securely to each gate post,
corner post, pull post and end post.
1. Unless otherwise specified, provide PVC coating to match color of adjacent fence

components.

E. Chain Link Fabric
1. PVC Coated Fabric:  Unless otherwise specified, provide 2” mesh, 9 gauge steel wires,

with one piece fabric widths for fencing up to 12 feet high.  The PVC coating is to be fused
and adhered to galvanized wire in accordance with Federal Specification RR-F-191 H/ID,
ASTM F-668 Class 2B, and ASTM F934.  Coating thickness to be 7 mils.
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a. Manufacturer:  Brighton Colorbond Fence System by Merchant Metals, Brighton,
Michigan or similar.

b. Color to be black unless specifically noted otherwise on the Contract Documents.
2. Selvages:  Top and bottom selvages to be knuckled unless specifically noted otherwise on

the Contract Documents.
a. Unless otherwise specified, provide PVC coating to match color of adjacent fence

components.

F. Post Caps:
1. Weather tight closure cap, one cap per post.
2. Furnish caps with openings to permit passage of rail.
3. Fasteners:  Tamper resistant cadmium plated steel screws.
4. PVC Coated:  Complying with the requirements of Brighton Colorbond Fence System by

Merchant Metals, Brighton, Michigan.

G. Stretcher Bars:  One piece equal to the full length of the fabric, minimum cross section 3/16” by
¾”.

H. Metal Bands (for securing stretcher bars):  Steel, wrought iron or malleable iron.

I. Hardware:  Self locking bands, tie wires and similar accessories.  All hardware ends to pipe
rails and other fence components must be of solid construction that prevents access to wasps
and similar insects.
1. PVC Coated Hardware:  Complying with the requirements of Brighton Colorbond Fence

System by Merchant Metals, Brighton, Michigan to match color of adjacent fence
components.

J. Tension Wire:  Manufacturer’s standard 7 gauge coiled spring steel wire.  

K. Wire Ties:
1. For tying fabric to line posts, rails, and braces:  9 gauge steel wire installed at 12” O.C.
2. For tying tension wire to fabric:  11 gauge steel hog rings at 24” O.C.

L. Truss Rods:  3/8” diameter.  

M. Bolts and Nuts:  ASTM A 307, Grade A.  

N. Concrete:  Portland cement concrete having a minimum compressive strength of 3000 psi at 28
days.

PART 3   EXECUTION

3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which chain link fences and
gates are to be constructed with the materials and components specified in this section.
 Affected Prime Contractors, the Owner’s Representative and the Project Designer shall be
notified in writing of any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION

A. Clear and grub plant material along the fence line as required to eliminate growth interfering
with the fence alignment.  Remove all debris from the project property.

B. Do not begin installation of the fence until finish grading in area has been completed.

3.03 INSTALLATION

A. Space posts equidistant in the fence line at a maximum of 10 feet on center unless specifically
noted otherwise on the Contract Documents.
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B. Located corner posts at corners and at changes in direction.  Use pull posts at all abrupt
changes in grade and at intervals no greater than 500 feet.  On runs over 500 feet, space pull
posts evenly between corner or end posts.  On long curves, space pull posts so that the strain
of the fence will not bend line posts.

C. Install top rail continuously through post tops or extension arms, bending to radius for curved
runs.  Install expansion couplings as recommended by the fencing manufacturer.

D. Install intermediate rails in one piece between posts and flush with the post on the fabric side
using special offset fittings where necessary.

E. Brace corner posts, pull posts, end posts and gate posts to adjacent line posts with horizontal
rails.

F. Diagonally brace corner posts, pull posts, end posts and gate posts to adjacent line posts with
truss rods and turnbuckles.

G. Attach the fabric to the active playfield or security side of the fence.  Maintain a 1 inch
clearance above the finished grade except where indicated otherwise.  Thread stretcher bars
through the fabric using one bar for each gate and end post and two for each corner and pull
post.  Pull fabric tight so that the maximum deflection of the fabric is 2 inches when a 30 pound
pull is exerted perpendicular to the center of a panel.
1. Maintain tension by securing stretcher bars to posts with metal bands spaced at 15” O.C.
2. Fasten fabric to steel framework with wire ties spaced 12” O.C. for line posts and 24” O.C.

for rails and braces.  Bend back wire ends to prevent injury.
3. Tighten stretcher bar bands, wire ties and other fasteners securely.
4. When the fabric height exceeds 12’, overlap horizontal splices 6”at the intermediate rail

and secure with wire ties spaced at 12” O.C.

H. Position bolts for securing metal bands and hardware so nuts are located opposite the fabric
side of the fence.  Tighten nuts and cut off excess threads so no more than 1/8” is exposed.
 Peen ends to prevent loosening or removal of nuts.  Secure post tops and extension arms with
tamper resistant screws.

I. Wire brush and repair welded and abraded areas with one coat of cold galvanizing compound.

J. Restore disturbed ground areas to their original condition.  Topsoil and seed to match adjacent
areas.

3.04 ADJUSTING AND CLEANING

A. Repairs and Protection of chain link fences and gates.
1. Repair or replace broken or defective chain link fences and gates as directed by the

Project Designer.
2. Protect chain link fences and gates from damage until acceptance of the fencing

construction.

END OF SECTION
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SECTION 32 9200
LAWNS AND GRASSES

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Subsoil preparation

B. Placement of topsoil

C. Seeding and application of soil amendments and fertilizers

D. Mulching

E. Protection of seeded areas

F. Turf maintenance during warranty period

G. Cleanup and protection

H. Inspections and final acceptance

1.02 RELATED SECTIONS

A. Section 31 0000 - Earthwork

1.03 SUBMITTALS

A. Comply with the requirements of Section 01 3000 Administrative Requirements and as modified
below.

B. Quality Control Submittals
1. Experience Listing:  Submit a list of completed projects including owner’s contact

information and telephone number for each project, demonstrating compliance with
applicable “Qualifications” requirements specified in the “Quality Assurance” section of this
specification.

2. Topsoil Analysis Report:  Submit topsoil analysis report for on-site stockpiled or imported
topsoil.  Do not mix or utilize topsoil until a soil analysis report is approved by the Project
Designer.
a. Provide required representative samples of topsoil and organic or inorganic

amendment materials proposed for use in the project to the independent testing
agency noted below for analysis and recommended treatment.  The Contractor shall
pay for all costs incurred for testing and analysis of the soil material. Test reports
shall be from current year.
1) All soil samples and proposed amendments shall be sent to the Owner’s Testing

Agent:
(a) Hummel & Company, Inc.
(b) 35 King Street
(c) Trumansburg, New York 14886
(d) Telephone Number:  607-387-5694

b. All reports shall be sent to the Project Designer for approval.
c. Samples of imported topsoil to be brought to the site must be approved prior to

delivery.
d. Deficiencies in the topsoil shall be corrected by the Contractor, as directed by the

Project Designer, after review of the testing agency report.
e. Ensure test reports include specific recommendations regarding exact types, times

and rates of application of soil additives and fertilizers based upon soil test results
and type of seed mix to be planted.  Follow soil additive recommendations before and
during topsoil respread operations.  Include the following in the topsoil analysis:
1) pH factor
2) Percent organic matter as determined by a Loss on Ignition or Walkey/Black

Test (ASTM F-1647.
3) Proctor testing per ASTM D698.



Highland Falls - Fort Montgomery Central School District 32 9200
Alterations and Additions to FMES Lawns and Grasses
Project No. 2022-138 Ph1  Page No. 2 of 6 

4) Chemical analysis testing nitrogen, phosphorus, potassium, calcium,
magnesium, cation exchange capacity, base saturation percentages,
micronutrients and acidity (pH).

5) Particle size analysis of the topsoil as determined by ASTM F-1632, performed
and compared to the USDA Soil Classification System.

f. Include in the recommendations the type, composition, rate and means of application
of soil amendments and fertilizer necessary to establish the required pH factor,
organic matter content and supply of nutrients satisfactory for planting.

g. All materials and procedures regarding soil amendments and fertilizers specified in
this section are approximate; adjust all soil amendments to comply with the test
reports.

3. Submit seed vendor’s certified statement for each grass seed mixture required, stating
botanical and common name, percentage by weight, and percentages of purity,
germination, and weed seed for each grass seed species.

C. Contract Closeout Submittals:  Comply with the requirements of Section 01 7800.

1.04 QUALITY ASSURANCE

A. Worker’s Qualifications:  The person’s performing the planting and their direct supervisor shall
be personally experienced in the construction and caring of lawn areas.  On site supervisory
personnel shall have been employed by the company engaged in the installation and care of
lawn areas for a minimum of five years.  All other individuals on the landscape crew must have
a minimum of six months experience in the landscape contracting industry.

1.05 DELIVERY, STORAGE AND HANDLING

A. Packing and Shipping:  Ship seed and associated materials with certificates of inspection
required by governing authorities.

B. Do not make substitutions.  If specified seed material is not obtainable, submit to the Project
Designer proof of non-availability and a proposal for use of equivalent material.

C. Store all seed at the site in a cool, dry place as approved by the Owner’s Representative.
 Replace any seed damaged during storage.

D. Deliver seed in vendor’s unopened packages bearing labels showing the vendor’s name and
seed analysis by weight.

E. Deliver fertilizer in the manufacturer’s standard sized bags showing the weight, analysis, and
manufacturer’s name.  Store all fertilizer under a waterproof cover or in a dry place as approved
by the Owner’s Representative.

1.06 PROJECT CONDITIONS

A. Water:  If available on the site, water will be supplied for the purpose of watering newly planted
lawn areas at no cost to the contractor.  If water is not available on site, the contractor shall
supply water at their own cost as required to maintain the health of the newly planted material.

B. Provide irrigation materials capable of adequately watering new lawn areas until acceptance.

1.07 PESTICIDE APPLICATIONS

A. Any contractor applying pesticides must notify the Owner’s designated pesticide representative
and all property neighbors not less than 48 hours in advance of any pesticide application
including herbicides, insecticides and fungicides in accordance State Regulations and the
School Pesticide Neighbor Notification Law, Section 409-H of the New York State Education
Law and Commissioner’s Regulation 155.24.

1.08 SEQUENCING AND SCHEDULING

A. Proceed with and complete lawn planting as rapidly as portions of the site become available,
working within seasonal limitations for the work required.
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B. Seed lawn areas during a period between August 15 and October 1.  Seeding during
unseasonable conditions must be reviewed and approved with the Project Designer at the sole
risk of Contractor.

C. The Contractor shall complete a minimum of three mowings before requesting the Project
Designer review for acceptance of seeding work.

PART 2   PRODUCTS

2.01 SEED

A. Grass seed shall be certified “Blue Tag” seed composed of a blend of varieties mixed in
proportion by weight and tested for minimum percentages of purity and germination.  Submit
the proposed mixture to the Project Designer for approval.
1. Seed blend shall consist of 80% Kentucky Bluegrass and 20% Perennial Ryegrass on a

weight basis.
2. The seed shall contain a blend of at least two Kentucky Bluegrass varieties.
3. The Perennial Ryegrass shall have a minimum germination percentage of 85%.
4. The percentage of weed seed shall not exceed 1% and other crop seed shall not exceed

0.5% by weight of the mixture.
5. Any variety substitutions or deviations from these specifications must be approved by the

Project Designer.

2.02 TOPSOIL

A. Use either approved topsoil imported to the project site, or approved on-site topsoil stripped,
stockpiled and amended to meet these required specifications.
1. On-site topsoil shall be from existing stockpiles stripped from the project site, tested by the

Contractor, and amended to meeting these specifications.
2. Where quantity of topsoil required exceeds that available from on-site stockpiles, provide

imported topsoil from local sources or from areas having similar soil characteristics to that
found on the project site which are producing or have produced fair to good yield farm
crops without unusual fertilization for a minimum period of ten years or from arable or
cultivable areas supplied with good natural drainage.  Do not obtain topsoil from bogs or
marshes or from farmland that has utilized “Atrizine” or similar herbicide within the past
five years.

B. Provide topsoil conforming to the following:
1. Original loam topsoil, well drained homogeneous texture and of uniform grade, without the

admixture of subsoil material and entirely free of dense material, hardpan, sod, or any
other objectionable foreign material.

2. Containing not less than four percent nor more than 20 percent organic matter in that
portion of a sample passing a ¼” sieve when determined by the wet combustion method
on a sample dried at 105 degrees F.

3. Containing a pH value within the range of 6.3 and 7.0 on that portion of the sample which
passes a ¼” sieve.

4. On-site and imported topsoil shall be mechanically screened prior to respreading to
comply with the following gradation:

SIEVE DESIGNATION PERCENT PASSING

¾ inch 100

¼ inch 97 – 100

No. 200 20 - 65
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2.03 FERTILIZER

A. Mixed commercial fertilizers containing total nitrogen, available phosphoric acid and soluble
potash in the ratio of 10-6-4 (50% N/UF).  50% of the total nitrogen shall be derived from a urea
form furnishing a minimum of 3.5% water insoluble nitrogen (3.5% WIN).  The balance of the
nitrogen shall be present as methylene urea, water soluble urea, nitrate and ammoniacal
compounds.

2.04 LIME

A. Dolomitic Limestone:  Approved agricultural dolomitic limestone containing no less than 50% of
total carbonates and 25% total magnesium with a neutralizing value of at least 100%.  The
material shall be ground to such a fineness that 40% will pass through a number 100 U.S.
standard sieve, and 98% will pass through a number 20 U.S. standard sieve.  The lime shall be
uniform in composition, dry and free flowing and shall be delivered to the site in the original,
unopened containers, each bearing the manufacturer’s guaranteed analysis.  Any lime which
becomes caked or otherwise damaged making it unsuitable for use will be rejected.

B. Calcitic Limestone:  Approved agricultural calcitic limestone containing a minimum of 86%
calcium carbonate expressed as CaCO3.  The material shall be ground to such a fineness that
40% will pass through a number 100 U.S. standard sieve, and 98% will pass through a number
20 U.S. standard sieve.  The lime shall be uniform in composition, dry and free flowing and
shall be delivered to the site in the original, unopened containers, each bearing the
manufacturer’s guaranteed analysis.  Any lime which becomes caked or otherwise damaged
making it unsuitable for use will be rejected.

2.05 MULCH

A. Dry Application Straw:  Stalks of oats, wheat, rye or other approved crops which are free from
noxious weeds.  Weight shall be based on 15% moisture.

B. Hydro-Application:  Colored wood cellulose fiber product specifically designed for use as a
hydro-mechanical applied mulch.
1. For convenience, details and specifications have been based on the following

manufacturers and their products:
a. Conwed Hydro Mulch as manufactured by Conwed Fibers, Hickory NC.

PART 3   EXECUTION

3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which lawn installation is to be
completed with the materials and components specified in this section.  Affected Prime
Contractors, the Owner’s Representative and the Project Designer shall be notified in writing of
any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable, to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION

A. Strip and stockpile full depth of existing topsoil.  Screen topsoil to comply with gradation
specifications prior to respread of the material.

B. Perform earthwork operations to accomplish design elevations as indicated on the Contract
Documents.  Loosen subgrade of lawn areas to a minimum depth of four inches.  Remove
stone and any other deleterious matter encountered over 1½” in any dimension within the
subgrade.

C. Respread screened topsoil in lawn areas to a minimum depth of six inches as required to meet
lines, grades, and elevations shown after light rolling and settlement.
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D. Provide lime or sulfur as required to adjust pH of the screened topsoil to be 6.3 to 7.0.  Apply
lime or sulfur materials at a rate of 80 pounds per 1000 square feet (final application rate to be
determined by the soil test report).  Cultivate soil amendments to a four inch depth.

E. Grade lawn areas to a smooth even surface with loose, uniformly fine texture.  Roll, rake,
remove ridges and fill depressions as required to meet finish grades.  Limit fine grading
operations to areas which can be planted immediately after grading.

F. Moisten prepared lawn areas before seeding if soil is dry.  Water thoroughly and allow surface
moisture to dry before planting lawns.  Do not create a muddy soil condition.

G. Restore lawn areas to specified condition if eroded or otherwise disturbed after fine grading and
prior to seeding.

H. Preparation of Unchanged Grades:  Where lawns are to be seeded in areas that have not been
altered or disturbed by excavating, grading, or stripping operations, prepare the soil bed for
lawn planting as follows:
1. Prior to preparation of unchanged grades, remove existing grass, vegetation and turf.

 Dispose of such material outside of the Owner’s property; do not turn over into the soil
being prepared for lawns unless specifically indicated to do so on the Contract Drawings.

2. Till soil to a depth of not less than six inches.
3. Apply soil amendments and initial fertilizers as recommended.
4. Remove high areas and fill in depressions.
5. Till soil to a homogeneous mixture of fine texture, free of lumps, clods, stones, roots and

other extraneous matter.

3.03 SEEDING

A. Do not use wet seed or seed which is moldy or otherwise damaged in transit or storage.

B. Application Rate:  Six pounds of seed per 1000 square feet.

C. Dry Mechanical Application of Seed:  Sow seed with Brillion seeder with notched rollers in three
passes, second pass at 90 degrees to the first and the third at 45 degrees to the second.  Sow
at a rate of two pounds per 1000 square feet for each pass for a total of six pounds per
thousand square feet.  Incorporate the seed into the upper one inch of the prepared soil bed
and water with a fine spray.

D. Hydroseeding
1. Apply seeding material with an approved hydroseeder.
2. Fill tank with water and agitate while adding seeding materials.  Use sufficient fertilizer,

mulch and seed to obtain the specified application rate.  Maintain constant agitation to
keep the contents in a homogeneous suspension.  Prolonged delays in application or
agitation that may cause injury to the seed will be the basis for rejection of the material
remaining in the tank.

3. Distribute uniformly a slurry mixture of water, seed, fertilizer and mulch at a minimum rate
of 57 gallons per 1000 square feet. (2500 gallons per acre).The Owner’s Representative
may order the amount of water increased if distribution of seeding materials is not uniform.

3.04 MULCHING

A. Dry Application:  Immediately following seeding operations cover seeded areas with a uniform
blanket of shredded straw mulch mechanically blown at a rate of 100 pounds per 1000 square
feet of seeded area.

B. Hydro Application:  Apply approved mulch in accordance with the manufacturer’s written
instructions and recommended rates of application.

3.05 PROTECTION OF SEEDED AREAS

A. Where grade is less than 3:1, mechanically spread mulch material and crimp into soil utilizing
approved disc type machinery with rows at a 6” spacing.
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B. Where grade is 3:1 or greater, cover seeded areas with jute matting and roll matting down over
the slopes without stretching or pulling.
1. Lay the jute matting smoothly on the soil surface, burying the top end of each section in a

narrow six inch trench.  Leave a 12 inch overlap from the top roll over the bottom roll.
 Leave a four inch overlap over the adjacent section.

2. Staple outside edges and overlaps at 36 inch intervals.
3. Lightly dress slopes with topsoil to ensure close contact between the matting and the soil

layer below.
4. In ditches, unroll matting in the direction of flow.  Overlap ends of strips six inches with the

upstream section on the top.

3.06 MAINTENANCE

A. Begin maintenance immediately after seeding.  If seeded in the fall, continue maintenance the
following spring until acceptable lawn conditions are established.

B. Water to ensure proper seed germination and to keep the surface of the seed bed damp.
 Continue watering new seeding until acceptance by the Owner.  Apply water slowly so that the
surface of the soil will not puddle or crust.

C. Cut grass for the first time when it reaches a height of 2½” and maintain a minimum height of
2”.  Do not cut more than 1/3 of the blade at any one mowing.  Remove clippings.

D. Apply herbicide as soon as weeds germinate, during calm weather when the air temperature is
above 50 degrees F. using a licensed applicator to apply the herbicide.  When using herbicides,
apply in accordance with the manufacturer’s instructions.

E. Replant damaged grass areas showing root growth failure, deterioration, bare spots and
eroded areas.

F. Refertilize newly seeded areas 28 days after the initial seeding.  Apply a minimum of one
pound of nitrogen per 1000 square feet of athletic field area.  Use a complete fertilizer with a
2-1-1 ratio or as recommended by soil test results.

3.07 CLEANUP AND PROTECTION

A. During landscape construction work, keep pavements clean and the project area in an orderly
condition.

B. Protect landscape construction and materials from damage due to landscape operations,
operations by other contractors, trades and trespassers.  Maintain protection during installation
and maintenance periods.  Treat, repair or replace damaged landscape construction as
directed.

3.08 INSPECTIONS AND FINAL ACCEPTANCE

A. When seeding work and lawn establishment is completed, (including maintenance), request the
Project Designer to make an inspection to determine acceptability.  Final acceptance of lawn
areas will be granted when a uniform stand of acceptable grass is obtained with a minimum of
95% coverage.

B. Where inspected lawn installation does not comply with the requirements of the Contract
Documents, repair rejected work.  The Contractor’s maintenance responsibility shall continue
until reinspected by the Project Designer and found acceptable.  Maintenance responsibilities
shall include refertilization, overseeding, watering and mowing of seeded areas.

END OF SECTION
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SECTION 33 4000
STORM DRAINAGE UTILITIES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Drainage pipe

B. Drainage structures

C. Frames, grates and covers

D. Filter fabric

E. Warning tape

1.02 RELATED SECTIONS

A. Section 31 0000 – Earthwork

B. Section 31 2317 – Trenching

1.03 REFERENCE STANDARDS

A. ASTM C478/C478M - Standard Specification for Circular Precast Reinforced Concrete Manhole
Sections

B. ASTM D695 - Standard Test Method for Compressive Properties of Rigid Plastics.

C. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications

D. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

E. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.

F. ASTM D3786/D3786M - Standard Test Method for Bursting Strength of Textile
Fabrics—Diaphragm Bursting Strength Tester Method.

G. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity.

H. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles.

I. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles. 

J. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile

K. ASTM D4833/D4833M - Standard Test Method for Index Puncture Resistance of
Geomembranes and Related Products

L. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

M. AASHTO M 252 - Standard Specification for Corrugated Polyethylene Drainage Pipe

N. AASHTO M 294 - Standard Specification for Corrugated Polyethylene Pipe, 300- to 1500-mm
(12- to 60-in.) Diameter

1.04 SUBMITTALS

A. Comply with the requirements of Section 01 3000 – Administrative Requirements and as
modified below.

B. Product Data:  Submit manufacturer’s name, specifications and installation instructions for each
item specified.

C. Shop Drawings:  Submit details of all underground structures including catch basins, drop
inlets, storm manholes, drywells, trench drains, headwalls, outlet structures, frames and grates,
frames and covers, culvert end sections and similar items indicated on the Contract
Documents.
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D. Closeout Procedures:  Comply with the requirements of Section 01 7800.

1.05 QUALITY ASSURANCE

A. Regulatory Requirements:  Obtain written permission from applicable agencies prior to the start
of construction.  Submit one copy of the permit to the Owner’s Representative.

B. Comply with applicable municipal regulations.  Coordinate connections into existing municipal
sewers with appropriate town/village/county/city or state representatives.  Pay for all fees
associated the connection to municipal sewer system.

1.06 PROJECT CONDITIONS

A. Field Measurements:  Establish and maintain required lines and elevations for grade control.

1.07 SEQUENCING AND SCHEDULING

A. Proceed with and complete storm drainage installation as rapidly as portions of the site become
available, working within seasonal limitations for the work required.

PART 2   PRODUCTS

2.01 PIPING

A. Polyvinyl Chloride Pipe (PVC): SDR 35 pipe, 4” diameter and larger complying with ASTM D
3034.

B. High Density Polyethylene Pipe (HDPE):  Solid or perforated double wall smooth interior pipe
complying with the following:
1. 4” to 10” diameter pipe to conform to AASHTO M 252.  12” to 36” diameter pipe to

conform to AASHTO M 294.
2. Coefficient of Roughness (Interior Pipe Surface):  0.012 maximum (Manning Formula)
3. Classification:  Type S
4. Minimum Pipe Stiffness Values

a. 4” – 12” Diameter:  50 psi
1) 15” Diameter:  42 psi
2) 18” Diameter:  40 psi
3) 24” Diameter:  34 psi
4) 30” Diameter:  28 psi
5) 36” Diameter:  22 psi

5. Joint Couplings:  Polyethylene, bell and spigot type couplers utilizing an elastrometric
gasket conforming to ASTM F 477.  Snap on type or split collar through 24” diameter,
screw on type where applicable.

1) Corrugated to match pipe corrugations, width not less than one half the pipe
diameter.

2) Split couplings shall engage an equal number of corrugations on each side of
the joint

6. Fittings:  Either molded or fabricated, high density polyethylene components meeting the
properties specified for, and designed specifically for the pipe manufactured by the pipe
manufacturer.

7. Perforated Pipe:  Conform to AASHTO M-252 or AASHTO M-294, Type SP with Class I
perorations.

8. Specifications have been based on products manufactured by Advanced Drainage
Systems, Inc, Columbus, Ohio (Tel. #614-457-3051) or Hancor, Inc., Findlay, Ohio (Tel.
#800-847-5880).
a. Corrugated Polyethylene Piping:  Solid and perforated piping complying with the

following:
9. Pipe Classification:  AASHTO M252, Type S
10. Material Classification:  ASTM D 3350
11. Property Description:  Cell Class 324420C
12. Pipe Size:  As indicated on the Contract Documents
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13. Perforation Size:  9/16” by 1/16” slots with a minimum inlet area of 2.4” per lineal foot of
pipe.

14. Joint Couplings:  External snap couplers with gaskets for solid wall and external snap
couplers without gaskets for perforated pipe

15. Specifications have been based on products manufactured by Advanced Drainage
Systems, Inc, Columbus, Ohio (Tel. #614-457-3051) or Hancor, Inc., Findlay, Ohio (Tel.
#800-847-5880).

2.02 DRAINAGE STRUCTURES

2.03 FILTER FABRIC

A. Continuous filament fabric consisting of polypropylene fibers and heat bonded nylon sheathed
polypropylene fibers.
1. Specifications have been based on “Mirafi 140N” manufactured by Mirafi Construction

Products, Pendergrass, Georgia (Tel. #706-693-2226).

2.04 WARNING TAPE

A. Standard, 4 mil polyethylene, 3” wide tape, purple, detectable type tape, imprinted with the
words “CAUTION BURIED STORM SEWER” in black letters.

PART 3   EXECUTION

3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which storm drainage is to be
installed with the materials and components specified in this section.  Affected Prime
Contractors, the Owner’s Representative and the Project Designer shall be notified in writing of
any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION

A. Excavation of trenches and for appurtenances and backfilling for storm drains shall be in
accordance with the applicable portions of Project Manual Sections in Division 31.

B. Inspect all pipe and fittings prior to installation.  Remove defective pipe and fittings from the
site.

3.03 INSTALLATION

A. Pipe Installation
1. Lay pipes true to line and grade.  Gravity flow storm drainage systems shall be laid with

bells facing upgrade.
2. Do not lay pipe on unsuitable material, in wet trenches or when a trench and weather

conditions are unsuitable for the work.
3. Support the pipe on compacted bedding material.
4. Clean interior of all pipe thoroughly before installation.
5. Lower pipe in to trench carefully and bring to the proper line, grade and joint.  After joining,

the interior of each pipe shall be thoroughly wiped or swabbed to remove any dirt, trash or
excess jointing materials.

6. Do not walk on pipe in trenches until covered by layers of backfill to a minimum depth of
12” over the crown of the pipe.

7. Install gravity sewer pipe to comply with the manufacturer’s specifications.
8. Warning tape shall be continuously placed 12” above the storm sewer piping.
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3.04 ADJUSTING AND CLEANING

A. Deflection Tests:  Provided by the Prime Contractor in accordance with the requirements of
Project Manual Section 01 4000 – Quality Requirements.

B. Upon completion of the installation, leave all components of the storm drainage system
completely free from silt, debris and other obstructions.

C. Repairs and Protection of Storm Drainage Infrastructure
1. Repair or replace broken or defective storm drainage components as directed by the

Project Designer.
2. Protect storm drainage from damage until acceptance of the infrastructure construction.

END OF SECTION
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1.0 Introduction 

C&S Companies (C&S) was retained by the Highland Falls-Fort Montgomery Central School District (HFFM CSD) 

to complete a limited hazardous material pre-renovation survey of the Elementary School, located at 895 Rte. 

9W, Fort Montgomery, New York. The survey was limited to areas to be impacted by the upcoming project, as 

identified on design development drawings prepared by BCA Architects & Engineers, dated 9/19/23.  

2.0 Scope of Services  
The survey was conducted for the purpose of investigating and/or sampling asbestos-containing materials 

(ACMs), presumed asbestos-containing materials (PACMs), lead-based paints (LBPs), polychlorinated biphenyls 

(PCBs) in caulk, and suspect “universal” items that may potentially contain hazardous waste.  

3.0 Records Review  
The HFFM CSD provided access to the US Environmental Protection Agency (USEPA) Asbestos Hazard 

Emergency Response Act (AHERA) report in preparation for the project. Records indicate ACM flooring was 

abated from the gymnasium/cafeteria in 2010. The 2019 Surveillance Report indicates the following ACMs have 

been identified and continue to be managed in the building:  

ACMS 

Mudded Fittings above ceilings 

J.C. Broderick & Associates, Inc. prepared a Summary of Environmental Sampling Report, dated September 15, 

2023, the sampling was associated with interior building materials that were impacted by recent water damage. 

Results indicate the following materials were confirmed NON-ACMs:  

NON-ACM 

Wall Plaster (Skim & Base Coat) 

Boiler Gaskets 

Block Wall  

Gypsum Board and Joint Compound 

12” Blue Vinyl Floor Tile  

Associated Yellow Floor Tile Mastic 

Cove Base and Associated Mastic 

 

4.0 Asbestos Survey 
C&S Companies’ New York State Department of Labor (NYSDOL) Certified Asbestos Building Inspectors Randy 

Arnold and Bridget Ruane conducted the survey for suspect ACMs and presumed asbestos-containing materials 

(PACMs). The investigation included the collection, identification, assessment, plotting location and 

quantification of all identified ACMs and PACMs within the  renovation area.  

4.1 Asbestos Sampling Methodologies 
Suspect building materials were investigated/sampled. Samples of homogenous areas/materials were 

submitted in a series (A, B, C) for analysis,  laboratory results are reported as percent (%) by weight and type of 
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asbestos present. Friable and non-friable bulk samples were analyzed for asbestos content in accordance with 

the following regulations: 

♦ National Emission Standards for Hazardous Air Pollutants (NESHAPS) 

♦ New York State Department of Labor Industrial Code Rule 56 (ICR-56) 

♦ Occupational and Health Administration (OSHA) Regulation 29 CFR 1910.1001 and 29 CFR 1926.1101. 

4.2 Asbestos Laboratory Methodologies 
Suspect building material samples were sent to AmeriSci New York, (an accredited and licensed laboratory), 

analysis was conducted in accordance with New York State Department of Health (NYSDOH) Environmental 

Laboratory Program (ELAP) and National Voluntary Laboratory Accreditation Program (NVLAP). Analysis was 

conducted  in accordance with the following methodologies: 

 

♦ Polarized Light Microscopy (PLM) and Dispersion Staining Techniques (198.1 methodology) 

♦ Non-Friable Organically Bound (NOB) (198.6 and 198.4 methodology) 

4.3 Suspect Asbestos Materials Sampled 
The following table includes sample identification, material description, sample location and laboratory results 

for the material, ACMs are identified in bold font.  

Table 1: Asbestos Bulk Sample Summary 

SAMPLE 

IDENTIFICATION  

MATERIAL 

DESCRIPTION 

SAMPLE 

LOCATION(S) 

ASBESTOS 

CONTENT 

PLB-001A,B,C Rough Plaster Ceiling 1930-Basement-Boiler Room NAD 

PLS-002A,B,C Smooth Plaster Ceiling 1930-Basement-Boiler Room NAD 

TB-003A,B Black/Gray Gasket @ Tank 1930 Basement-Tank Room NAD 

PLB-004A,B,C Smooth Plaster Wall/Ceiling Plaster 1930 Basement-Stairwell NAD 

EC-005A,B 
White Endcap Sealant at Fiberglass 

Insulation 
1930-Basement-Boiler Room NAD 

FP-006A,B Pink/Red Fire Putty 1930 Basement-Stairwell NAD 

CT-007A,B 2’x 4’ Pinhole/Fissured Ceiling Tile 1960-1st Floor Hall NAD 

CT-008A,B 2’ x 4’ Textured Ceiling Tile 1990-1st Flr. 104/2nd Flr. 204  NAD 

SR-009A,B Sheetrock Walls/Soffits 1990-1st Flr. 104/2nd Flr. 204 NAD 

JC-010A,B Joint Compound 1990-1st Flr. 104/2nd Flr. 204 NAD 
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Table 1: Asbestos Bulk Sample Summary 

SAMPLE 

IDENTIFICATION  

MATERIAL 

DESCRIPTION 

SAMPLE 

LOCATION(S) 

ASBESTOS 

CONTENT 

SM-011A,B Gray Sink Mastic 1990-2nd Flr. 204 NAD 

FT-012A,B 12” x 12” Blue Floor Tile 1990-2nd Flr. 204 NAD 

FTM-013A,B Yellow Floor Tile Mastic (on concrete) 1990-2nd Flr. 204 NAD 

CBM-014A,B Yellow Cove Base Mastic 1990-2nd Flr. 204/1st Flr. 104 NAD 

SPF-015A,B,C Gray Spray-On Fireproofing 1990-2nd Flr. 204 NAD 

CWTG-016A,B White Ceramic Wall Tile Grout 1990-2nd Flr. 204 NAD 

CWM-017A,B Dark Brown Wall Tile Mastic 1990-2nd Flr. Toilet 204-2 NAD 

FT-018A,B 
Gray Streaked Floor Tile Debris (under 

UV) 
1990-2nd Flr. 206 NAD 

FTM-019A,B Black Floor Tile Mastic (under UV) 1990-2nd Flr. 206 NAD 

SPF-020A,B,C Gray Spray-On Fireproofing 1990-2nd Floor Hall NAD 

FT-021A,B 12” Brown Streaked Floor Tile 1960-1st Flr. 110 NAD 

FTM-022A,B Black Floor Tile Mastic (on concrete) 1960-1st Flr. 110 1.7% Chrysotile 

PLS-025A,B,C,D,E Plaster (Skim Coat) 1930-1st Flr. Throughout NAD 

PLB-026A,B,C,D,E Plaster (Base Coat) 1930-1st Flr. Throughout NAD 

FT-027A,B 
12” White with Red, Blue, Yellow 

Accent Floor Tile (on underlayment) 
1930-1st Flr.  Rm. 120/Hall NAD 

FT-028A,B 12” Gray Floor Tile (on wood) 1960-1st Floor Stage NAD 

CFTG-029A,B Gray Grout at 1” x 1” Ceramic Floor Tile  1930-1st Flr. Bath 120-1 NAD 

FT-030A,B 12” Dark Gray Floor Tile 1930-1st Flr. Rm. 127 NAD 

CFTT-031A,B Gray Thin Set/Mud Bed 1930-1st Flr. Bath 120-1 NAD 

CWM-032A,B Yellow Ceramic Wall Tile Mastic 1930-1st Flr. Bath 120-1 NAD 
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Table 1: Asbestos Bulk Sample Summary 

SAMPLE 

IDENTIFICATION  

MATERIAL 

DESCRIPTION 

SAMPLE 

LOCATION(S) 

ASBESTOS 

CONTENT 

CWG-033A,B White Grout @ 4” Ceramic Wall Tile 1930-1st Flr. Bath 120-1 NAD 

FTM-034A,B Yellow Floor Tile Mastic (on wood) 1930-1st Flr. Classroom 127 NAD 

CT-035A,B 12” x 12” Pinhole Ceiling Tile 1960-1st Flr. Bath 111 NAD 

FT-036A,B 
12” x 12” Gray Floor Tile (under 

027/034) 

1960-1st Flr. Nurse’s Office 

117 
NAD 

FTM-037A,B Dark Brown Floor Tile Mastic 
1960-1st Flr. Nurse’s Office 

117 
NAD 

DJ-038A,B 
Black Mastic on White Canvas Duct 

Jacketing 
1960-Gym HVAC Rm. 115-1 NAD 

VD-039A,B White Fabric Vibration Dampener 1960-Gym HVAC Rm. 115-1 NAD 

WP-040A,B Black Waterproofing @ Brick Walls 1930-Attic 9.5% Chrysotile 

BINS-041A,B,C White Blown-in Insulation 1930-Attic NAD 

LS-042A,B Black Lap Sealant 1930-Roof NAD 

GYP-043A,B Gypsum Deck 1930-Roof NAD 

TP-044A,B Black Tar Paper (on Wood Deck) 1930-Roof Field 5.7% Chrysotile 

MORTAR-045A,B Gray Mortar at Termination Bar 1960-Roof (East) NAD 

SGL-046A,B Gray Granulated Shingle 1930-Roof (Gable Ends) NAD 

VB-047A,B 
Black Vapor Barrier/Tar Paper  

 (Under Shingles) 
1930-Roof NAD 

DS-048A,B Gray Duct Sealant 1930-Attic NAD 

SC-049A,B Gray Skylight Caulk 1960-Roof NAD 

ISO-050A,B Black Paper Backing on Iso 1960-Roof NAD 

TAR-051A,B Black Tar on Metal Deck 1960-Roof Field Core NAD 

EP-052A,B Stucco EPHIS Panels 1990-Walls NAD 
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Table 1: Asbestos Bulk Sample Summary 

SAMPLE 

IDENTIFICATION  

MATERIAL 

DESCRIPTION 

SAMPLE 

LOCATION(S) 

ASBESTOS 

CONTENT 

EPC-053A,B Gray Caulk at EPHIS Panel 1960/1990 @ Wall Panels NAD 

CF-054A,B Black Flashing Tar @ Skylight 1960 Skylight Curbs 2.9% Chrysotile 

TD-055A,B Tectum Deck 1960 Gym/Cafeteria Roof  NAD 

PL-056A,B Pearlite Insulation 1960 Gym/Cafeteria Roof NAD 

MORTAR-057A,B Gray Brick Mortar 1990-Rear/N NAD 

TWF-058A,B Black Thru Wall Flashing 1990-Rear/N NAD 

CLK-059A,B Gray Door/Window Caulk 1990-Rear/N NAD 

CLK-060A,B Gray EPHIS/Foundation Caulk 1990-Rear/N NAD 

GAS-061A,B Black Gasket at Glass Block Windows 1960-Gym/Café. W NAD 

TM-062A,B Yellow Stair Tread Mastic 1930-Stairs @ Corridor C3-1 NAD 

SM-063A,B Gray Stair Treads 1930-Stairs @ Corridor C3-1 NAD 

SM-064A,B Dark Yellow Stud Mastic  1930-Women’s Bath 118 NAD 

MFITT-065A,B,C Gray Mudded Fitting 
1960-Corridor C2-1/Toilet 

106 
NAD 

Table Notes 

NAD = No Asbestos Detected 

TRACE = Less Than 1% Asbestos  

 

4.4 Asbestos Bulk Sampling Summary  
The following table summarizes ACMS, as identified by  laboratory analysis during the pre-renovation survey. 

Asbestos laboratory reports and chain of custodies are included in Appendix B of this report. 

Table 2: Asbestos-Containing Materials  

ACM  

DESCRIPTION 

ACM  

LOCATION 

ESTIMATED  

QUANITY 

MATERIAL 

CONDITION 

Black Floor Tile Mastic 1960 Wing-Classrooms 110 & 106 1,400 SF NF, Intact 

Black Wall Mastic 
1930 Wing-Perimeter of Ext. Walls  

(1st Floor & Attic)   
6,000 SF NF, Intact 
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4.5 Materials Containing Trace Asbestos 
It should be noted that the Occupational Safety & Health Administration (OSHA) Asbestos Standard (29 CFR 

1926.1101) has a definition for both "asbestos" and "asbestos-containing material."  Under OSHA Asbestos 

Standard, the definition of asbestos covers all building materials containing any detectable concentration of 

asbestos, including those with concentrations less than or equal to one percent asbestos.  Although work 

operations conducted in areas where a material contains less than or equal to one percent asbestos is an 

"unclassified" operation, the employer still must follow the requirements of 29 CFR 1926.1101(g)(1) [except 

(g)(1)(i)], (g)(2) and (g)(3) that describe engineering and work practice controls operations to prevent 

unnecessary asbestos exposures to their employees (i.e. worker protection regulations). 

4.6 Asbestos-Containing Materials Report Notifications 
♦ The completed asbestos survey shall be submitted to the appropriate Asbestos Control Bureau District office (as 

per Subpart 56-11.5).  

♦ One copy of the completed ACM survey shall be sent by the owner or their agent to the local government entity 

charged with issuing a permit for demolition, renovation, remodeling or repair work under applicable State or 

local laws. 

♦ The completed asbestos survey shall be kept at the construction site throughout the duration of the demolition, 

renovation, remodeling or repair work. 

4.7 Asbestos Recommendations 
Building materials, not specifically identified in this report, which are identified during the project shall be 

“presumed” asbestos-containing materials and handled accordingly.  These materials must be examined by a 

New York State Department of Labor Certified Asbestos Building Inspector, collection of samples and analysis 

Table 2: Asbestos-Containing Materials  

ACM  

DESCRIPTION 

ACM  

LOCATION 

ESTIMATED  

QUANITY 

MATERIAL 

CONDITION 

Thermal System Insulation 1960 Wing-Bathrooms & Nurse’s Office 20 LF F, Presumed 

Black Tar Paper 
1930 Wing-Roof Field 

(Under EPDM, Gypsum on Wood Deck) 
5,400 SF NF, Intact 

Black Curb Flashing 1960 Wing @ Curbs 56 SF NF, Intact 

Presumed Thermal System 

Insulation  
1960 Wing-(walls/ceilings/chases) 160 LF F, Presumed 

Presumed Floor Tile/Mastic  
Under Univents Classrooms 105, 122, 127 

Offices 120, 119 and Library 123 
240 SF NF, Intact 

Presumed Electrical 

Components 

1930 Wing-Basement Boiler Room & 

Stairwell 
30 SF NF, Presumed 

Table Notes: 

LF= Lineal Feet, SF = Square Feet  

F= Friable, NF= Non-Friable 
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must be performed. In accordance with both state and federal regulations, ACMs and PACMs must be handled 

and disposed of by a licensed NYSDOL asbestos abatement contractor prior to any renovation or demolition-

related activities. 

 

5.0 Lead-Based Paint Inspection 
During the pre-renovation survey, C&S building inspectors Randy Arnold and Bridget Ruane collected 

representative samples of paint applications from accessible building components, for the analysis of lead. Bulk 

samples were analyzed by EPA 7000b series analysis method. 

5.1 Lead-Based Paint Laboratory Accreditations & Methodology 
Paint chip samples were sent to Schneider Laboratories Global, Inc. (an accredited and licensed laboratory): 

♦ New York State Department of Health (NYSDOH) 

♦ National Environmental Laboratory Accreditation Conference Standards for the category Environmental Analyses 

Solid and Hazardous Waste 

♦ Environmental Laboratory Program (ELAP) ISO-17025 certified 

♦ National Lead Laboratory Approval Program (NLLAP) 

♦ AIHA-LAP, LLC accreditation for the analysis of lead-based paint chips 

5.2 Suspect Lead-Based Paint(s) Sampled 
The following table includes sample identification, material description, sample location and laboratory results 

of the material: 

Table 3: Suspect Lead-Based Paint(s) Sampled 
SAMPLE 

NUMBER 
MATERIAL DISCRIPTION SAMPLE LOCATION 

LEAD 

CONTENT 

PAINT-001 White Fascia Wood Trim 1930 Wing-Roof (S) 0.402% 

PAINT-002 Silver RTU Paint 1960 Wing-Roof (S) <0.00303% 

PAINT-003 Brown Stair Components 1960 Wing-Stage 0.441% 

PAINT-004 White Bar Joists/Columns 1960 Wing-Café/Gym 0.205% 

PAINT-005 Maroon Radiator Covers 1960 Wing-Café/Gym (W) 0.0231% 

PAINT-006 Gray Cove Base Paint 1930 Wing-Classroom 127 (W) 1.68% 

PAINT-007 White Wall/Trim Paint 1930 Wing-Classroom 127  0.094% 

PAINT-008 White Ductwork 1960 Wing-Nurse’s Office 0.748% 

PAINT-009 White Plaster Ceiling Paint 1930 Wing-Corridor 1.86% 

PAINT-010 White/Yellow Ceiling Metal Deck Paint 1960 Wing-Classroom 105 0.537% 

PAINT-011 White/Cream Block Wall Paint 1960 Wing-Classroom 105 0.0608% 

PAINT-012 White/Cream Sheetrock/Plast. Wall Paint 1960 Wing-Classroom 110 0.106% 

Table Notes: Lead content is reported in percent by weight 
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5.3 Lead-Based Paint Sampling Summary 
By regulatory definition, LBP is defined as any paint containing a minimum of 0.5% lead by weight.  Four (4) of the 

paint applications (PAINT-006,008,009,010) sampled during this survey were determined to be LBP, by laboratory 

analysis.  It should be noted that the remaining eight (8) paint applications are considered lead-containing materials 

(LCMs), as defined by OSHA. By regulatory definition, a LCM contains any amount of lead, even concentrations less 

than 0.5%.  As such, certain worker protection regulations (OSHA) and waste disposal regulations (NYSDEC) shall 

apply during the handling and disposal of the LBPs and LCMs identified at the project site. The laboratory analysis 

report for the paint chip sampling has been included in Appendix C. 

 

6.0 PCB Caulk Inspection 
During the pre-renovation survey, C&S inspectors, Randy Arnold and Bridget Ruane collected one (1)  sample 

of suspect building caulk from for polychlorinated biphenyls (PCBs)  The sample was submitted for analysis in 

accordance with the EPA 8082a series analysis methodology.  

6.1 PCB Laboratory Accreditations & Methodology 

PCB bulk samples were submitted to Schneider Laboratories Global, Inc. (an accredited and licensed 

laboratory) for analysis in accordance with EPA 8082A series method. 

♦ New York State Department of Health (NYSDOH) 

♦ National Environmental Laboratory Accreditation Conference Standards for the category Environmental 

Analyses Solid and Hazardous Waste 

♦ Environmental Laboratory Program (ELAP) ISO-17025 certified 

6.2 Suspect PCB Caulks Sampled 
The following table includes sample identification, material description, sample location and laboratory results.  

Table 4: Suspect PCB Caulks Sampled 

SAMPLE 

IDENTIFICATION 

MATERIAL 

DESCRIPTION 

SAMPLE 

LOCATION 

PCB 

CONTENT 

SC-048P Gray Skylight Caulk  1960 Wing-Roof (S) 0.736 ppm 

Table Notes: 

BRL = Below Reporting Limit    
 

6.3 PCB Caulk Sampling Summary 
By regulatory definition, a PCB-containing bulk material is defined as any building material containing at least 50 

parts per million (ppm) PCBs.  The bulk sample collected during this pre-renovation survey does not exceed 50 ppm 

and does not require special handling or disposal considerations. The laboratory analysis report has been included 

in Appendix D of this report. 
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7.0 Universal Waste   
During the pre-renovation survey, C&S inspectors Randy Arnold and Bridget Ruane performed a visual 

assessment of the areas of the building scheduled to be impacted by the project for items that may potentially 

be classified as universal waste. These items include but are not limited to: fluorescent lamps, thermostats, 

batteries, cleaning chemicals, etc., all of which may require special handling and disposal considerations.  

7.1 Universal Waste Inventory  
The following table includes item identification, item location, estimated quantities, presumed hazardous 

material associated with the item and item condition:  

Table 5: Universal Waste Inventory 

ITEM 

IDENTIFICATION 

ITEM 

LOCATION 

ESTIMATED 

QUANTITY 

PRESUMED 

HAZ MATERIAL 

ITEM 

CONDITION 

Fluorescent 

Light Bulbs 

Basement-1930 Wing 

1st Floor-1930/1960 Wing 

2nd Floor-1990 Wing 

30 

300 

260 

Mercury  Intact 

Light Ballasts 

Basement-1930 Wing 

1st Floor-1930/1960 Wing 

2nd Floor-1990 Wing 

7 

128 

70 

PCBs Intact 

Interior Emergency 

Flood Light Batteries 

1st Floor-1930/1960 Wing 

1st Floor-1990 Wing 

2nd Floor-1990 Wing 

6 

2 

4 

Lead Intact 

Fire Extinguishers Throughout 10 
Compressed 

Gas / Chemicals 
Intact 

Exit Signs 

(Bulbs & Batteries) 

1st Floor-1930/1960 Wing 

1st Floor-1990 Wing 

2nd Floor-1990 Wing 

6 

2 

4 

Mercury & Lead Intact 

Transformer Basement 1 PCB Oil Intact 

 

 

Additional investigation into the status of these materials may be performed to prove that hazardous materials 

are not present.  However, without conducting this additional investigation / sampling, these materials must be 

presumed to contain potentially hazardous materials and handled / disposed of in accordance with all 

applicable state, federal, and local regulations. 
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This report was produced exclusively for the Highland Falls-Fort Montgomery Central School District., no other 

party is entitled to distribute or use this report without prior written consent of HFFM CSD or C&S Companies.  

 

Sincerely,        

        

Randy Arnold       Bridget Ruane 

Sr. Project Environmental Scientist                                            Project Environmental Scientist  

C&S Companies      C&S Companies 
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DIVISION OF SAFETY & HEALTH LICENSE AND CERTIFICATE UNIT, STATE OFFICE CAMPUS, BLDG. 12, ALBANY, NY 12226        ASBESTOS HANDLING LICENSE  
C & S Engineers, Inc. 

499 Col. Eileen Collins Blvd., Syracuse, NY, 13212 
 

 
This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of the New York State
Codes, Rules and Regulations (12 NYCRR Part 56). It is subject to suspension or revocation for a (1) serious violation of state, federal or local
laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of responsibility in the conduct of any job involving asbestos or
asbestos material. 
 
This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the asbestos project
worksite. This license verifies that all persons employed by the licensee on an asbestos project in New York State have been issued an Asbestos
Certificate, appropriate for the type of work they perform, by the New York State Department of Labor.

Amy Phillips, Director 
For the Commissioner of Labor 

 

SH 432 (12/21)

License Number:
License Class:
Date of Issue:

Expiration Date:
Duly Authorized Representative:

29004
RESTRICTED
01/24/2023
01/31/2024
Aileen Maguire Meyer
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LAB ID: 11480

MS. KAROL H. LU
AMERICA SCIENCE TEAM NEW YORK, INC
117 EAST 30TH ST
NEW YORK,  NY  10016 Certificate Expiration Date:

April 01, 2024

Dear Ms. Lu,

March 30, 2023

Sincerely,

Director, Environmental Laboratory Approval Program
Amy J. Steuerwald, Ph.D.

Enclosed are certificate(s) of approval issued to your environmental laboratory for the current permit year. The
certificate(s) supersede(s) any previously issued one(s) and is(are) in effect through the expiration date listed.
Please carefully examine the certificate(s) to insure that the categories, subcategories, analytes, and methods
for which your laboratory is approved are correct. In addition, verify that your laboratory's name, address, lead
technical director, and identification number are accurate.

Pursuant to NYCRR Subpart 55-2.2, original certificates must be posted conspicuously in the laboratory and
copies shall be made available to any client of the laboratory upon request.

Pursuant to NYCRR Subpart 55-2.6, any misrepresentation of the fields of accreditation (category - method -
analyte) for which your laboratory is approved may result in denial, suspension, or revocation of your
certification.  Any use of the Environmental Laboratory Approval Program (ELAP) or National Environmental
Laboratory Accreditation Program (NELAP) name, reference to the laboratory's approval status, and/or using
the NELAP logo in any catalogs, advertising, business solicitations, proposals, quotations, laboratory
analytical reports, or other materials must include the laboratory's ELAP identification number and distinguish
between testing for which the laboratory is approved and testing for which the laboratory is not approved.

If you have any questions, please contact us at the Environmental Laboratory Approval Program, Wadsworth
Center, New York State Department of Health, Empire State Plaza, Albany NY, 12237; by phone at (518)
485-5570; by facsimile at (518) 485-5568; and by email at elap@health.ny.gov.





 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES POTABLE WATER
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MS. KAROL H. LU
AMERICA SCIENCE TEAM NEW YORK, INC
117 EAST 30TH ST
NEW YORK, NY   10016

NY Lab Id No: 11480

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Miscellaneous
Asbestos EPA 100.2

Serial No.: 66401
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory for the category
 ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE

 All approved subcategories and/or analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MS. KAROL H. LU
AMERICA SCIENCE TEAM NEW YORK, INC
117 EAST 30TH ST
NEW YORK, NY   10016

NY Lab Id No: 11480

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Miscellaneous
Asbestos in Friable Material Item 198.1 of Manual

EPA 600/M4/82/020

Asbestos in Non-Friable Material-PLM Item 198.6 of Manual (NOB by PLM)

Asbestos in Non-Friable Material-TEM Item 198.4 of Manual

Serial No.: 66402
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory for the category
 ENVIRONMENTAL ANALYSES AIR AND EMISSIONS

 All approved subcategories and/or analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MS. KAROL H. LU
AMERICA SCIENCE TEAM NEW YORK, INC
117 EAST 30TH ST
NEW YORK, NY   10016

NY Lab Id No: 11480

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Miscellaneous
Asbestos 40 CFR 763 APX A No. III

YAMATE,AGARWAL GIBB

NIOSH 7402

Fibers NIOSH 7400 A RULES

Serial No.: 66403
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES POTABLE WATER
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Metals I
Lead, Total EPA 200.9 Rev. 2.2

Serial No.: 66373
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES NON POTABLE WATER
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Metals I
Barium, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

Cadmium, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

Calcium, Total EPA 6010D

Chromium, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

Copper, Total EPA 6010D

Iron, Total EPA 6010D

Lead, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

EPA 7000B

EPA 200.9 Rev. 2.2 (1994)

Magnesium, Total EPA 6010D

Manganese, Total EPA 6010D

Nickel, Total EPA 6010D

Potassium, Total EPA 6010D

Silver, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

Sodium, Total EPA 6010D

Metals II
Aluminum, Total EPA 6010D

Antimony, Total EPA 6010D

Arsenic, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

Beryllium, Total EPA 6010D

Mercury, Total EPA 245.1, Rev. 3.0 (1994)

Serial No.: 66374
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES NON POTABLE WATER
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Metals II
Mercury, Total EPA 7470A

Selenium, Total EPA 200.7, Rev. 4.4 (1994)

EPA 6010D

Vanadium, Total EPA 6010D

Zinc, Total EPA 6010D

Metals III
Cobalt, Total EPA 6010D

Molybdenum, Total EPA 6010D

Thallium, Total EPA 6010D

Tin, Total EPA 6010D

Titanium, Total EPA 6010D

Sample Preparation Methods
EPA 3010A

EPA 3005A

EPA 3020A

Serial No.: 66374
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Characteristic Testing
TCLP EPA 1311

Metals I
Barium, Total EPA 6010D

Cadmium, Total EPA 6010D

Calcium, Total EPA 6010D

Chromium, Total EPA 6010D

Copper, Total EPA 6010D

Iron, Total EPA 6010D

Lead, Total EPA 6010D

EPA 7000B

Magnesium, Total EPA 6010D

Manganese, Total EPA 6010D

Nickel, Total EPA 6010D

Potassium, Total EPA 6010D

Silver, Total EPA 6010D

Sodium, Total EPA 6010D

Metals II
Aluminum, Total EPA 6010D

Antimony, Total EPA 6010D

Arsenic, Total EPA 6010D

Beryllium, Total EPA 6010D

Chromium VI EPA 7196A

Mercury, Total EPA 7471B

Selenium, Total EPA 6010D

Vanadium, Total EPA 6010D

Zinc, Total EPA 6010D

Serial No.: 66375
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory in conformance with the
National Environmental Laboratory Accreditation Conference Standards (2016) for the category

ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE
All approved analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Metals III
Cobalt, Total EPA 6010D

Molybdenum, Total EPA 6010D

Thallium, Total EPA 6010D

Tin, Total EPA 6010D

Titanium, Total EPA 6010D

Miscellaneous
Boron, Total EPA 6010D

Polychlorinated Biphenyls

Aroclor 1016 (PCB-1016) EPA 8082A

Aroclor 1221 (PCB-1221) EPA 8082A

Aroclor 1232 (PCB-1232) EPA 8082A

Aroclor 1242 (PCB-1242) EPA 8082A

Aroclor 1248 (PCB-1248) EPA 8082A

Aroclor 1254 (PCB-1254) EPA 8082A

Aroclor 1260 (PCB-1260) EPA 8082A

Aroclor 1262 (PCB-1262) EPA 8082A

Aroclor 1268 (PCB-1268) EPA 8082A

Sample Preparation Methods
EPA 3010A

EPA 3050B

EPA 3550C

Serial No.: 66375
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory for the category
 ENVIRONMENTAL ANALYSES SOLID AND HAZARDOUS WASTE

 All approved subcategories and/or analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Miscellaneous
Asbestos in Friable Material EPA 600/M4/82/020

Asbestos in Non-Friable Material-PLM Item 198.6 of Manual (NOB by PLM)

Lead in Dust Wipes EPA 7000B

Lead in Paint EPA 7000B

Sample Preparation Methods
EPA 3050B

ASTM E-1979-17

ME-003-20-002

Serial No.: 66376
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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 is hereby APPROVED as an Environmental Laboratory for the category
 ENVIRONMENTAL ANALYSES AIR AND EMISSIONS

 All approved subcategories and/or analytes are listed below:

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE
Issued in accordance with and pursuant to section 502 Public Health Law of New York State

MR. FAYEZ ABOUZAKI
SCHNEIDER LABORATORIES GLOBAL, INC
2512 WEST CARY STREET
RICHMOND, VA   23220-5117

NY Lab Id No: 11413

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

Metals I
Lead, Total NIOSH 7082

Miscellaneous
Fibers NIOSH 7400 A RULES

Sample Preparation Methods
ME-006-20-002

Serial No.: 66377
Property of the New York State Department of Health.  Certificates are valid only at the address shown and must be
conspicuously posted by the laboratory.  Continued accreditation depends on the laboratory's successful ongoing
participation in the Program.  Consumers may verify a laboratory's accreditation status online
at https://apps.health.ny.gov/pubdoh/applinks/wc/elappublicweb/, by phone (518) 485-5570 or by email to elap@health.ny.gov.
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  Appendix B 

Asbestos Bulk Sample Laboratory Reports





Client Name:

223092689

C&S Engineers, Inc.

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;  895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 1 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 PLB-001A 001 ---- ---- ---- ---- NAD NA

1930 - Bsmt. - Boiler / Tank Rm - Rough Plast. CeilLocation:

02 PLB-001B 001 ---- ---- ---- ---- NAD NA

1930 - Bsmt. - Boiler / Tank Rm - Rough Plast. CeilLocation:

03 PLB-001C 001 ---- ---- ---- ---- NAD NA

1930 - Bsmt. - Boiler / Tank Rm - Rough Plast. CeilLocation:

04 PLS-002A 002 ---- ---- ---- ---- NAD NA

1930 - Bsmt. - Stairwell - Smooth Plaster Wall & Ceiling (Skim)Location:

05 PLS-002B 002 ---- ---- ---- ---- NAD NA

1930 - Bsmt. - Stairwell - Smooth Plaster Wall & Ceiling (Skim)Location:

06 PLS-002C 002 ---- ---- ---- ---- NAD NA

1930 - Bsmt. - Stairwell - Smooth Plaster Wall & Ceiling (Skim)Location:

07 TB-003A 003 0.181 62.9 20.4 16.8 NAD NAD

1930 Bsmt Tank - Black / Gray Gasket / BaseLocation:

08 TB-003B 003 0.212 63.9 16.5 19.5 NAD NAD

1930 Bsmt Tank - Black / Gray Gasket / BaseLocation:

09 PLB-004A 004 ---- ---- ---- ---- NAD NA

1930 Bsmt - Stair / Storage - Smooth Plaster Wall & Ceiling (Base)Location:

10 PLB-004B 004 ---- ---- ---- ---- NAD NA

1930 Bsmt - Stair / Storage - Smooth Plaster Wall & Ceiling (Base)Location:

11 PLB-004C 004 ---- ---- ---- ---- NAD NA

1930 Bsmt - Stair / Storage - Smooth Plaster Wall & Ceiling (Base)Location:

12 EC-005A 005 0.154 42.3 7.1 50.6 NAD NAD

1930 - Bsmt - Boiler Rm - White End Cap Sealant @ FGLocation:

13 EC-005B 005 0.197 40.1 39.1 20.8 NAD NAD

1930 - Bsmt - Boiler Rm - White End Cap Sealant @ FGLocation:

14 FP-006A 006 0.289 41.3 23.9 34.8 NAD NAD

1930 Bsmt - Stair / Boiler - Pink Fire PuttyLocation:

15 FP-006B 006 0.280 41.6 22.3 36.1 NAD NAD

1930 Bsmt - Stair / Boiler - Pink Fire PuttyLocation:

16 CT-007A 007 0.183 15.6 23.7 60.7 NAD NAD

1960 - 1st Flr. Hall - 2'x4' Pinhole & Fiss. C. TileLocation:

See Reporting notes on last page



Client Name:

223092689

C&S Engineers, Inc.

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;  895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 2 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

17 CT-007B 007 0.237 15.0 28.2 56.7 NAD NAD

1960 - 1st Flr. Hall - 2'x4' Pinhole & Fiss. C. TileLocation:

18 CT-008A 008 0.206 31.7 2.2 66.1 NAD NAD

1990 - 2nd Flr 204 / 1st Flr 104 - 2'x4' Textured C. TileLocation:

19 CT-008B 008 0.157 32.7 3.1 64.2 NAD NAD

1990 - 2nd Flr 204 / 1st Flr 104 - 2'x4' Textured C. TileLocation:

20 SR-009A 009 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104 - Sheetrock Walls / SoffitsLocation:

21 SR-009B 009 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104 - Sheetrock Walls / SoffitsLocation:

22 JC-010A 010 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104 - Joint Compound (White)Location:

23 JC-010B 010 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104 - Joint Compound (White)Location:

24 SM-011A 011 1.176 4.6 88.9 6.5 NAD NAD

1990 - 2nd Flr Rm 204 - Gray Sink MasticLocation:

25 SM-011B 011 0.144 30.9 21.7 47.5 NAD NAD

1990 - 2nd Flr Rm 204 - Gray Sink MasticLocation:

26 FT-012A 012 0.246 12.3 83.9 3.9 NAD NAD

1990 - 2nd Flr Rm 204 - 12"x12" Blue Floor TileLocation:

27 FT-012B 012 0.228 16.2 79.4 4.4 NAD NAD

1990 - 2nd Flr Rm 204 - 12"x12" Blue Floor TileLocation:

28 FTM-013A 013 0.149 71.4 10.6 18.0 NAD NAD

1990 - 2nd Flr 204 / 1st 104 - Yellow Floor Tile MasticLocation:

29 FTM-013B 013 0.178 72.3 13.1 14.6 NAD NAD

1990 - 2nd Flr 204 / 1st 104 - Yellow Floor Tile MasticLocation:

30 CBM-014A 014 0.094 34.4 55.2 10.4 NAD NAD

1990 2nd Flr Office 204-3 / 1st Flr - Yellow Cove Base MasticLocation:

31 CBM-014B 014 0.217 35.0 54.1 10.8 NAD NAD

1990 2nd Flr Office 204-3 / 1st Flr - Yellow Cove Base MasticLocation:

32 SPF-015A 015 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104-3 - Gray Spray-On FireproofingLocation:

See Reporting notes on last page



Client Name:

223092689

C&S Engineers, Inc.

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;  895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 3 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

33 SPF-015B 015 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104-3 - Gray Spray-On FireproofingLocation:

34 SPF-015C 015 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr 204 / 1st Flr 104-3 - Gray Spray-On FireproofingLocation:

35 CWTG-016A 016 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr - White Cer. Wall Tile GroutLocation:

36 CWTG-016B 016 ---- ---- ---- ---- NAD NA

1990 - 2nd Flr - White Cer. Wall Tile GroutLocation:

37 CWM-017A 017 0.092 30.0 64.6 5.4 NAD NAD

1990 - 2nd Flr Toilet 204-2 - Dk. Brown Ceramic Wall Tile MasticLocation:

38 CWM-017B 017 0.122 20.1 64.4 15.5 NAD NAD

1990 - 2nd Flr Toilet 204-2 - Dk. Brown Ceramic Wall Tile MasticLocation:

39 FT-018A 018 0.237 19.4 66.8 13.8 NAD NAD

1960 Wing - 2nd Flr E206 - Gray Streaked Floor Tile (Under UVS)Location:

40 FT-018B 018 0.263 18.9 51.8 29.3 NAD NAD

1960 Wing - 2nd Flr E206 - Gray Streaked Floor Tile (Under UVS)Location:

41 FTM-019A 019 0.049 73.0 16.7 10.3 NAD NAD

1960 Wing - 2nd Flr E206 - Black Floor Tile Mastic (Under UVS)Location:

42 FTM-019B 019 0.069 53.8 35.4 10.8 NAD NAD

1960 Wing - 2nd Flr E206 - Black Floor Tile Mastic (Under UVS)Location:

43 SPF-020A 020 ---- ---- ---- ---- NAD NA

1960 Wing - 2nd Flr Hall - Gray Spray-On FireproofingLocation:

44 SPF-020B 020 ---- ---- ---- ---- NAD NA

1960 Wing - 2nd Flr Hall - Gray Spray-On FireproofingLocation:

45 SPF-020C 020 ---- ---- ---- ---- NAD NA

1960 Wing - 2nd Flr Hall - Gray Spray-On FireproofingLocation:

46 FT-021A 021 0.241 13.4 83.3 3.3 NAD NAD

1960 - 1st Flr Rm E110 Floor - 12" Brown Streaked Floor TileLocation:

47 FT-021B 021 0.251 12.2 84.3 3.5 NAD NAD

1960 - 1st Flr Rm E110 Floor - 12" Brown Streaked Floor TileLocation:

48 FTM-022A 022 0.141 49.0 22.2 28.8 NAD NA

1960 - 1st Floor Rm E110 Floor - Floor Tile Mastic (Black)Location:

See Reporting notes on last page



Client Name:

223092689

C&S Engineers, Inc.

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;  895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 4 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

49 FTM-022B 022 0.265 66.8 21.6 9.9 Chrysotile 1.7 NA

1960 - 1st Floor Rm E110 Floor - Floor Tile Mastic (Black)Location:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H600-Noran 7 System, Microscope, Serial #: 600-27-6. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Karol H. Lu
Date: 9/28/2023

Reviewed by: Karol H. Lu



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

09/23/23 AmeriSci Job # 223092689
09/28/23

ELAP # 11480 1 9
Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
C&S Engineers, Inc.

499 Col. Eileen Collins Blvd.

Syracuse, NY  13212

Attn: Randy Arnold

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-001A 223092689-01 NAD
1930 - Bsmt. - Boiler / Tank Rm - Rough Plast. Ceil001

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-001B 223092689-02 NAD
1930 - Bsmt. - Boiler / Tank Rm - Rough Plast. Ceil001

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-001C 223092689-03 NAD
1930 - Bsmt. - Boiler / Tank Rm - Rough Plast. Ceil001

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose 1%,  Non-fibrous 99%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-002A 223092689-04 NAD
1930 - Bsmt. - Stairwell - Smooth Plaster Wall & Ceiling (Skim)002

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-002B 223092689-05 NAD
1930 - Bsmt. - Stairwell - Smooth Plaster Wall & Ceiling (Skim)002

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 2 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-002C 223092689-06 NAD
1930 - Bsmt. - Stairwell - Smooth Plaster Wall & Ceiling (Skim)002

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTB-003A 223092689-07 NAD
1930 Bsmt Tank - Black / Gray Gasket / Base003

Black/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTB-003B 223092689-08 NAD
1930 Bsmt Tank - Black / Gray Gasket / Base003

Black/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 19.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-004A 223092689-09 NAD
1930 Bsmt - Stair / Storage - Smooth Plaster Wall & Ceiling (Base)004

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-004B 223092689-10 NAD
1930 Bsmt - Stair / Storage - Smooth Plaster Wall & Ceiling (Base)004

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-004C 223092689-11 NAD
1930 Bsmt - Stair / Storage - Smooth Plaster Wall & Ceiling (Base)004

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 3 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoEC-005A 223092689-12 NAD
1930 - Bsmt - Boiler Rm - White End Cap Sealant @ FG005

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 50.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoEC-005B 223092689-13 NAD
1930 - Bsmt - Boiler Rm - White End Cap Sealant @ FG005

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFP-006A 223092689-14 NAD
1930 Bsmt - Stair / Boiler - Pink Fire Putty006

Pink, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFP-006B 223092689-15 NAD
1930 Bsmt - Stair / Boiler - Pink Fire Putty006

Pink, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 36.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCT-007A 223092689-16 NAD
1960 - 1st Flr. Hall - 2'x4' Pinhole & Fiss. C. Tile007

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 60.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCT-007B 223092689-17 NAD
1960 - 1st Flr. Hall - 2'x4' Pinhole & Fiss. C. Tile007

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 56.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 4 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCT-008A 223092689-18 NAD
1990 - 2nd Flr 204 / 1st Flr 104 - 2'x4' Textured C. Tile008

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 66.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCT-008B 223092689-19 NAD
1990 - 2nd Flr 204 / 1st Flr 104 - 2'x4' Textured C. Tile008

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 64.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-009A 223092689-20 NAD
1990 - 2nd Flr 204 / 1st Flr 104 - Sheetrock Walls / Soffits009

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-009B 223092689-21 NAD
1990 - 2nd Flr 204 / 1st Flr 104 - Sheetrock Walls / Soffits009

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-010A 223092689-22 NAD
1990 - 2nd Flr 204 / 1st Flr 104 - Joint Compound (White)010

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-010B 223092689-23 NAD
1990 - 2nd Flr 204 / 1st Flr 104 - Joint Compound (White)010

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 5 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSM-011A 223092689-24 NAD
1990 - 2nd Flr Rm 204 - Gray Sink Mastic011

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSM-011B 223092689-25 NAD
1990 - 2nd Flr Rm 204 - Gray Sink Mastic011

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 47.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-012A 223092689-26 NAD
1990 - 2nd Flr Rm 204 - 12"x12" Blue Floor Tile012

Blue, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-012B 223092689-27 NAD
1990 - 2nd Flr Rm 204 - 12"x12" Blue Floor Tile012

Blue, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-013A 223092689-28 NAD
1990 - 2nd Flr 204 / 1st 104 - Yellow Floor Tile Mastic013

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 18%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-013B 223092689-29 NAD
1990 - 2nd Flr 204 / 1st 104 - Yellow Floor Tile Mastic013

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 14.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 6 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCBM-014A 223092689-30 NAD
1990 2nd Flr Office 204-3 / 1st Flr - Yellow Cove Base Mastic014

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCBM-014B 223092689-31 NAD
1990 2nd Flr Office 204-3 / 1st Flr - Yellow Cove Base Mastic014

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSPF-015A 223092689-32 NAD
1990 - 2nd Flr 204 / 1st Flr 104-3 - Gray Spray-On Fireproofing015

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSPF-015B 223092689-33 NAD
1990 - 2nd Flr 204 / 1st Flr 104-3 - Gray Spray-On Fireproofing015

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSPF-015C 223092689-34 NAD
1990 - 2nd Flr 204 / 1st Flr 104-3 - Gray Spray-On Fireproofing015

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWTG-016A 223092689-35 NAD
1990 - 2nd Flr - White Cer. Wall Tile Grout016

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 7 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWTG-016B 223092689-36 NAD
1990 - 2nd Flr - White Cer. Wall Tile Grout016

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWM-017A 223092689-37 NAD
1990 - 2nd Flr Toilet 204-2 - Dk. Brown Ceramic Wall Tile Mastic017

Dark Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWM-017B 223092689-38 NAD
1990 - 2nd Flr Toilet 204-2 - Dk. Brown Ceramic Wall Tile Mastic017

Dark Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 15.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-018A 223092689-39 NAD
1960 Wing - 2nd Flr E206 - Gray Streaked Floor Tile (Under UVS)018

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 13.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-018B 223092689-40 NAD
1960 Wing - 2nd Flr E206 - Gray Streaked Floor Tile (Under UVS)018

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 29.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-019A 223092689-41 NAD
1960 Wing - 2nd Flr E206 - Black Floor Tile Mastic (Under UVS)019

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 8 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-019B 223092689-42 NAD
1960 Wing - 2nd Flr E206 - Black Floor Tile Mastic (Under UVS)019

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 10.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSPF-020A 223092689-43 NAD
1960 Wing - 2nd Flr Hall - Gray Spray-On Fireproofing020

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSPF-020B 223092689-44 NAD
1960 Wing - 2nd Flr Hall - Gray Spray-On Fireproofing020

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSPF-020C 223092689-45 NAD
1960 Wing - 2nd Flr Hall - Gray Spray-On Fireproofing020

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-021A 223092689-46 NAD
1960 - 1st Flr Rm E110 Floor - 12" Brown Streaked Floor Tile021

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-021B 223092689-47 NAD
1960 - 1st Flr Rm E110 Floor - 12" Brown Streaked Floor Tile021

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092689 Page 9 of 9

Highland Falls - Fort Montgomery CSD - Fort Montgomery ES;
895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-022A 223092689-48 NAD
1960 - 1st Floor Rm E110 Floor - Floor Tile Mastic (Black)022

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 28.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesFTM-022B 223092689-49 1.7%
1960 - 1st Floor Rm E110 Floor - Floor Tile Mastic (Black)022

Black, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  1.7 %
Non-fibrous 9.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229003, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 9/28/2023

Reviewed by: Karol H. Lu









Client Name:

223092688

C&S Engineers, Inc.

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

AmeriSci Job #: Page 1 of 3

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 PLS-025A 025 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Skim)Location:

02 PLS-025B 025 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Skim)Location:

03 PLS-025C 025 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Skim)Location:

04 PLS-025D 025 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Skim)Location:

05 PLS-025E 025 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Skim)Location:

06 PLB-026A 026 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Base)Location:

07 PLB-026B 026 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Base)Location:

08 PLB-026C 026 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Base)Location:

09 PLB-026D 026 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Base)Location:

10 PLB-026E 026 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. - Throughout - Plaster (Base)Location:

11 FT-027A 027 0.306 21.4 39.4 39.2 NAD NAD

1930 - 1st Flr. 120 / Hall (N) - 12" White W/ R, B, Y Accent Floor TileLocation:

12 FT-027B 027 0.299 16.5 38.1 45.4 NAD NAD

1930 - 1st Flr. 120 / Hall (N) - 12" White W/ R, B, Y Accent Floor TileLocation:

13 FT-028A 028 0.261 14.1 62.0 23.9 NAD NAD

1960 - 1st Flr. Stage - 12" Gray Floor TileLocation:

14 FT-028B 028 0.227 14.0 63.1 22.9 NAD NAD

1960 - 1st Flr. Stage - 12" Gray Floor TileLocation:

15 CFTG-029A 029 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. 120-1 Bath - 1" x 1" Ceramic Floor Tile Grout (Gray)Location:

16 CFTG-029B 029 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. 120-1 Bath - 1" x 1" Ceramic Floor Tile Grout (Gray)Location:

See Reporting notes on last page



Client Name:

223092688

C&S Engineers, Inc.

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

AmeriSci Job #: Page 2 of 3

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

17 FT-030A 030 0.197 15.3 43.9 40.8 NAD NAD

1930 - 1st Flr. - Rm 127 - 12" Dark Gray Floor TileLocation:

18 FT-030B 030 0.308 16.5 34.9 48.5 NAD NAD

1930 - 1st Flr. - Rm 127 - 12" Dark Gray Floor TileLocation:

19 CFTT-031A 031 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. 120-1 Bath - Gray Thinset / Mud BedLocation:

20 CFTT-031B 031 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. 120-1 Bath - Gray Thinset / Mud BedLocation:

21 CWM-032A 032 0.167 34.8 38.9 26.2 NAD NAD

1930 - 1st Flr. 120-1 Bath - Yellow Ceramic Wall Tile MasticLocation:

22 CWM-032B 032 0.202 49.2 4.4 46.5 NAD NAD

1930 - 1st Flr. 120-1 Bath - Yellow Ceramic Wall Tile MasticLocation:

23 CWG-033A 033 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. 120-1 Bath - White Ceramic Wall Tile (4 x 4) GroutLocation:

24 CWG-033B 033 ---- ---- ---- ---- NAD NA

1930 - 1st Flr. 120-1 Bath - White Ceramic Wall Tile (4 x 4) GroutLocation:

25 FTM-034A 034 0.153 68.7 11.5 19.8 NAD NAD

1930 - 1st Flr. Clrm. 127 - Yellow Floor Tile Mastic (@ Wood)Location:

26 FTM-034B 034 0.429 19.1 75.5 5.5 NAD NAD

1930 - 1st Flr. Clrm. 127 - Yellow Floor Tile Mastic (@ Wood)Location:

27 CT-035A 035 0.317 74.3 9.5 16.2 NAD NAD

1960 - 1st Flr. Toilet 117-1 - 12" x 12" Pinholed Ceiling Tile (Splined)Location:

28 CT-035B 035 0.246 75.8 8.7 15.5 NAD NAD

1960 - 1st Flr. Toilet 117-1 - 12" x 12" Pinholed Ceiling Tile (Splined)Location:

29 FT-036A 036 0.205 10.6 82.1 7.3 NAD NAD

1960 - 1st Flr. - Nurse's Office 117 - 12" x 12" Gray Floor Tile (Under 027)Location:

30 FT-036B 036 0.284 45.8 46.0 8.2 NAD NAD

1960 - 1st Flr. - Nurse's Office 117 - 12" x 12" Gray Floor Tile (Under 027)Location:

31 FTM-037A 037 0.166 19.5 63.5 17.0 NAD NAD

1960 - 1st Flr. - Nurse's Off. 117 - Dk. Brown Floor Tile MasticLocation:

32 FTM-037B 037 0.184 32.2 59.2 8.7 NAD NAD

1960 - 1st Flr. - Nurse's Off. 117 - Dk. Brown Floor Tile MasticLocation:

See Reporting notes on last page



Client Name:

223092688

C&S Engineers, Inc.

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

AmeriSci Job #: Page 3 of 3

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

33 DJ-038A 038 0.149 89.8 1.1 9.0 NAD NAD

1960 - Gym HVAC Rm 115-1 - Black Mastic @ Canvas JacketLocation:

34 DJ-038B 038 0.165 83.9 8.1 8.1 NAD NAD

1960 - Gym HVAC Rm 115-1 - Black Mastic @ Canvas JacketLocation:

35 VD-039A 039 ---- ---- ---- ---- NAD NA

1960 - Gym HVAC Rm 115-1 - White Fabric Vib. DampenerLocation:

36 VD-039B 039 ---- ---- ---- ---- NAD NA

1960 - Gym HVAC Rm 115-1 - White Fabric Vib. DampenerLocation:

37 WP-040A 040 0.219 47.0 10.3 33.2 Chrysotile 9.5 NA

1930 Wing - Attic @ Ext. Perimeter - Black Waterproofing @ BrickLocation:

38 WP-040B 040 1.355 12.1 76.4 11.5 NA/PS NA

1930 Wing - Attic @ Ext. Perimeter - Black Waterproofing @ BrickLocation:

39 BINS-041A 041 ---- ---- ---- ---- NAD NA

1930 Wing Attic - White InsulationLocation:

40 BINS-041B 041 ---- ---- ---- ---- NAD NA

1930 Wing Attic - White InsulationLocation:

41 BINS-041C 041 ---- ---- ---- ---- NAD NA

1930 Wing Attic - White InsulationLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: John P. Koubiadis
Date: 9/28/2023

Reviewed by: John P. Koubiadis





AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

09/23/23 AmeriSci Job # 223092688
09/28/23

ELAP # 11480 1 8
AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
C&S Engineers, Inc.

499 Col. Eileen Collins Blvd.

Syracuse, NY  13212

Attn: Randy Arnold

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-025A 223092688-01 NAD
1930 - 1st Flr. - Throughout - Plaster (Skim)025

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-025B 223092688-02 NAD
1930 - 1st Flr. - Throughout - Plaster (Skim)025

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-025C 223092688-03 NAD
1930 - 1st Flr. - Throughout - Plaster (Skim)025

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-025D 223092688-04 NAD
1930 - 1st Flr. - Throughout - Plaster (Skim)025

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLS-025E 223092688-05 NAD
1930 - 1st Flr. - Throughout - Plaster (Skim)025

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 2 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-026A 223092688-06 NAD
1930 - 1st Flr. - Throughout - Plaster (Base)026

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-026B 223092688-07 NAD
1930 - 1st Flr. - Throughout - Plaster (Base)026

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-026C 223092688-08 NAD
1930 - 1st Flr. - Throughout - Plaster (Base)026

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-026D 223092688-09 NAD
1930 - 1st Flr. - Throughout - Plaster (Base)026

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPLB-026E 223092688-10 NAD
1930 - 1st Flr. - Throughout - Plaster (Base)026

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-027A 223092688-11 NAD
1930 - 1st Flr. 120 / Hall (N) - 12" White W/ R, B, Y Accent Floor Tile027

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 39.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 3 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-027B 223092688-12 NAD
1930 - 1st Flr. 120 / Hall (N) - 12" White W/ R, B, Y Accent Floor Tile027

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 45.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-028A 223092688-13 NAD
1960 - 1st Flr. Stage - 12" Gray Floor Tile028

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 23.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-028B 223092688-14 NAD
1960 - 1st Flr. Stage - 12" Gray Floor Tile028

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 22.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCFTG-029A 223092688-15 NAD
1930 - 1st Flr. 120-1 Bath - 1" x 1" Ceramic Floor Tile Grout (Gray)029

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCFTG-029B 223092688-16 NAD
1930 - 1st Flr. 120-1 Bath - 1" x 1" Ceramic Floor Tile Grout (Gray)029

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-030A 223092688-17 NAD
1930 - 1st Flr. - Rm 127 - 12" Dark Gray Floor Tile030

Dark Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 40.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 4 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-030B 223092688-18 NAD
1930 - 1st Flr. - Rm 127 - 12" Dark Gray Floor Tile030

Dark Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 48.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCFTT-031A 223092688-19 NAD
1930 - 1st Flr. 120-1 Bath - Gray Thinset / Mud Bed031

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCFTT-031B 223092688-20 NAD
1930 - 1st Flr. 120-1 Bath - Gray Thinset / Mud Bed031

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWM-032A 223092688-21 NAD
1930 - 1st Flr. 120-1 Bath - Yellow Ceramic Wall Tile Mastic032

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 26.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWM-032B 223092688-22 NAD
1930 - 1st Flr. 120-1 Bath - Yellow Ceramic Wall Tile Mastic032

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 46.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWG-033A 223092688-23 NAD
1930 - 1st Flr. 120-1 Bath - White Ceramic Wall Tile (4 x 4) Grout033

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 5 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCWG-033B 223092688-24 NAD
1930 - 1st Flr. 120-1 Bath - White Ceramic Wall Tile (4 x 4) Grout033

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-034A 223092688-25 NAD
1930 - 1st Flr. Clrm. 127 - Yellow Floor Tile Mastic (@ Wood)034

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 19.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-034B 223092688-26 NAD
1930 - 1st Flr. Clrm. 127 - Yellow Floor Tile Mastic (@ Wood)034

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCT-035A 223092688-27 NAD
1960 - 1st Flr. Toilet 117-1 - 12" x 12" Pinholed Ceiling Tile (Splined)035

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCT-035B 223092688-28 NAD
1960 - 1st Flr. Toilet 117-1 - 12" x 12" Pinholed Ceiling Tile (Splined)035

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 15.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-036A 223092688-29 NAD
1960 - 1st Flr. - Nurse's Office 117 - 12" x 12" Gray Floor Tile (Under 027)036

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 6 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFT-036B 223092688-30 NAD
1960 - 1st Flr. - Nurse's Office 117 - 12" x 12" Gray Floor Tile (Under 027)036

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 8.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-037A 223092688-31 NAD
1960 - 1st Flr. - Nurse's Off. 117 - Dk. Brown Floor Tile Mastic037

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 17%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFTM-037B 223092688-32 NAD
1960 - 1st Flr. - Nurse's Off. 117 - Dk. Brown Floor Tile Mastic037

Brown, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 8.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoDJ-038A 223092688-33 NAD
1960 - Gym HVAC Rm 115-1 - Black Mastic @ Canvas Jacket038

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoDJ-038B 223092688-34 NAD
1960 - Gym HVAC Rm 115-1 - Black Mastic @ Canvas Jacket038

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 8.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoVD-039A 223092688-35 NAD
1960 - Gym HVAC Rm 115-1 - White Fabric Vib. Dampener039

Beige, Homogeneous, Fibrous, Bulk Material

Cellulose 95%,  Non-fibrous 5%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 7 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoVD-039B 223092688-36 NAD
1960 - Gym HVAC Rm 115-1 - White Fabric Vib. Dampener039

Beige, Homogeneous, Fibrous, Bulk Material

Cellulose 95%,  Non-fibrous 5%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesWP-040A 223092688-37 9.5%
1930 Wing - Attic @ Ext. Perimeter - Black Waterproofing @ Brick040

Black, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  9.5 %
Non-fibrous 33.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

WP-040B 223092688-38 NA/PS
1930 Wing - Attic @ Ext. Perimeter - Black Waterproofing @ Brick040

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoBINS-041A 223092688-39 NAD
1930 Wing Attic - White Insulation041

White, Homogeneous, Fibrous, Bulk Material

Fibrous glass 90%,  Non-fibrous 10%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoBINS-041B 223092688-40 NAD
1930 Wing Attic - White Insulation041

White, Homogeneous, Fibrous, Bulk Material

Fibrous glass 90%,  Non-fibrous 10%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoBINS-041C 223092688-41 NAD
1930 Wing Attic - White Insulation041

White, Homogeneous, Fibrous, Bulk Material

Fibrous glass 90%,  Non-fibrous 10%

(by NYS ELAP 198.1)
by Kensen Caro
on 09/28/23

See Reporting notes on last page



AmeriSci Job #: 223092688 Page 8 of 8

AH4.001.001;  Highland Falls-Fort Montgomery CSD - Fort
Montgomery ES;  895 RTE. 9W, Fort Montgomery, N.Y.

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229003, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 9/28/2023

Reviewed by: John P. Koubiadis







Client Name:

223101864

C&S Engineers, Inc.

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem. School - 895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 1 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

01 LS-042A 042 0.211 65.6 22.5 11.9 NAD NAD

1930 Field - Black Lap SealLocation:

02 LS-042B 042 0.140 66.1 25.3 8.7 NAD NAD

1930 Field - Black Lap SealLocation:

03 GYP-043A 043 ---- ---- ---- ---- NAD NA

1930 Field - Gypsum Deck @ Wood DeckLocation:

04 GYP-043B 043 ---- ---- ---- ---- NAD NA

1930 Field - Gypsum Deck @ Wood DeckLocation:

05 TP-044A 044 0.347 56.1 5.3 32.8 Chrysotile 5.7 NA

1930 Field - Black Tar Paper On Wood DeckLocation:

06 TP-044B 044 0.396 52.8 8.7 38.5 NA/PS NA

1930 Field - Black Tar Paper On Wood DeckLocation:

07 MORTAR-045A 045 ---- ---- ---- ---- NAD NA

1990 / 1960 - Gray Mortar @ Term BarLocation:

08 MORTAR-045B 045 ---- ---- ---- ---- NAD NA

1990 / 1960 - Gray Mortar @ Term BarLocation:

09 SGL-046A 046 0.408 22.0 37.2 40.8 NAD NAD

1930 Gables - Gray Granulated ShingleLocation:

10 SGL-046B 046 0.514 22.0 35.8 42.2 NAD NAD

1930 Gables - Gray Granulated ShingleLocation:

11 VB-047A 047 0.101 52.1 11.0 36.9 NAD NAD

1930 - Black Rubber (Under Shingle)Location:

12 VB-047B 047 0.221 38.4 7.1 54.5 NAD NAD

1930 - Black Rubber (Under Shingle)Location:

13 DS-048A 048 0.269 41.5 52.9 5.6 NAD NAD

1930 Attic - Gray Duct SealantLocation:

14 DS-048B 048 0.268 40.8 53.0 6.2 NAD NAD

1930 Attic - Gray Duct SealantLocation:

15 SC-049A 049 0.243 31.9 17.3 50.9 NAD NAD

1960 - Gray Skylight CaulkLocation:

16 SC-049B 049 0.228 32.3 18.5 49.2 NAD NAD

1960 - Gray Skylight CaulkLocation:

See Reporting notes on last page



Client Name:

223101864

C&S Engineers, Inc.

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem. School - 895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 2 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

17 ISO-050A 050 0.057 80.5 13.1 6.5 NAD NAD

1960 Field Core - Black Paper Backing @ IsoLocation:

18 ISO-050B 050 0.105 80.7 12.0 7.3 NAD NAD

1960 Field Core - Black Paper Backing @ IsoLocation:

19 TAR-051A 051 0.062 91.6 6.8 1.6 NAD NAD

1960 Field Core - Black Tar @ Metal DeckLocation:

20 TAR-051B 051 0.143 88.7 11.2 0.1 NAD NAD

1960 Field Core - Black Tar @ Metal DeckLocation:

21 EP-052A 052 ---- ---- ---- ---- NAD NA

1990 Walls - Stucco EIFS PanelLocation:

22 EP-052B 052 ---- ---- ---- ---- NAD NA

1990 Walls - Stucco EIFS PanelLocation:

23 EPC-053A 053 0.323 65.9 27.9 6.3 NAD NAD

1990 / 1960 - Gray Caulk @ EIFS PanelLocation:

24 EPC-053B 053 0.367 62.4 28.6 9.0 NAD NAD

1990 / 1960 - Gray Caulk @ EIFS PanelLocation:

25 CF-054A 054 0.321 44.3 39.7 13.1 Chrysotile 2.9 NA

1990 Skylight Curb - Black Flashing Tar @ SkylightLocation:

26 CF-054B 054 0.362 39.2 42.4 18.4 NA/PS NA

1990 Skylight Curb - Black Flashing Tar @ SkylightLocation:

27 TD-055A 055 ---- ---- ---- ---- NAD NA

1960 Field Core - Tectum DeckLocation:

28 TD-055B 055 ---- ---- ---- ---- NAD NA

1960 Field Core - Tectum DeckLocation:

29 PL-056A 056 ---- ---- ---- ---- NAD NA

1990 Field Core (EPDM, Iso, PL, Metal) - Perlite InsulationLocation:

30 PL-056B 056 ---- ---- ---- ---- NAD NA

1990 Field Core (EPDM, Iso, PL, Metal) - Perlite InsulationLocation:

31 MORTAR-057A 057 ---- ---- ---- ---- NAD NA

1990, Rear (N) - Gray Brick Mortar @ Red BrickLocation:

32 MORTAR-057B 057 ---- ---- ---- ---- NAD NA

1990, Rear (N) - Gray Brick Mortar @ Red BrickLocation:

See Reporting notes on last page



Client Name:

223101864

C&S Engineers, Inc.

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem. School - 895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 3 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

33 TWF-058A 058 0.196 61.9 21.6 16.6 NAD NAD

1990 (N/E) - Black Thru Wall Flash / VB @ BrickLocation:

34 TWF-058B 058 0.444 60.7 13.4 25.9 NAD NAD

1990 (N/E) - Black Thru Wall Flash / VB @ BrickLocation:

35 CLK-059A 059 0.239 63.0 23.1 13.9 NAD NAD

1990 (N/E) - Gray Door / Window CaulkLocation:

36 CLK-059B 059 0.316 63.4 23.2 13.4 NAD NAD

1990 (N/E) - Gray Door / Window CaulkLocation:

37 CLK-060A 060 0.183 60.6 36.9 2.5 NAD NAD

1990 (N/E) - Gray EIFS / Foundation CaulkLocation:

38 CLK-060B 060 0.268 60.8 36.1 3.1 NAD NAD

1990 (N/E) - Gray EIFS / Foundation CaulkLocation:

39 GAS-061A 061 0.160 93.3 5.3 1.4 NAD NAD

1960, W Wall - Black Gasket @ Glass Block WindowsLocation:

40 GAS-061B 061 0.143 94.9 5.0 0.1 NAD NAD

1960, W Wall - Black Gasket @ Glass Block WindowsLocation:

41 TM-062A 062 0.175 43.1 45.8 11.1 NAD NAD

1930, Stairs @ Corridor C3-1 - Yellow Stair Tread MasticLocation:

42 TM-062B 062 0.235 48.5 45.7 5.8 NAD NAD

1930, Stairs @ Corridor C3-1 - Yellow Stair Tread MasticLocation:

43 T-063A 063 0.289 32.5 8.5 59.0 NAD NAD

1930, Stairs @ Corridor C3-1 - Gray Stair TreadsLocation:

44 T-063B 063 0.256 33.3 12.8 53.9 NAD NAD

1930, Stairs @ Corridor C3-1 - Gray Stair TreadsLocation:

45 SM-064A 064 0.203 37.0 31.4 31.6 NAD NAD

1930, Women's Bath 118 - Dark Yellow Stud MasticLocation:

46 SM-064B 064 0.222 37.7 32.4 29.8 NAD NAD

1930, Women's Bath 118 - Dark Yellow Stud MasticLocation:

47 MFITT-065A 065 ---- ---- ---- ---- NAD NA

1960, Corridor C2-1 / Toilet 106-1 - Gray Mudded Fitting (Residual) @ FGLocation:

48 MFITT-065B 065 ---- ---- ---- ---- NAD NA

1960, Corridor C2-1 / Toilet 106-1 - Gray Mudded Fitting (Residual) @ FGLocation:

See Reporting notes on last page



Client Name:

223101864

C&S Engineers, Inc.

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem. School - 895 Rte. 9W, Fort Montgomery, NY

AmeriSci Job #: Page 4 of 4

Table I
Summary of Bulk Asbestos Analysis Results

Client Sample#

Sample
Weight
(gram)

Heat
Sensitive

Organic %

Acid
Soluble

Inorganic %

Insoluble
Non-Asbestos

Inorganic %
HG

Area
** Asbestos % by

PLM/DS
** Asbestos % by

TEM
AmeriSci
Sample #

49 MFITT-065C 065 ---- ---- ---- ---- NAD NA

1960, Corridor C2-1 / Toilet 106-1 - Gray Mudded Fitting (Residual) @ FGLocation:

**Quantitative Analysis (Semi/Full); Bulk Asbestos Analysis - PLM by Appd E to Subpt E, 40 CFR 763 or  NYSDOH ELAP 198.1 for New York friable samples or NYSDOH ELAP 198.6 for New York NOB samples;
TEM (Semi/Full) by EPA 600/R-93/116 (or NYSDOH ELAP 198.4; for New York samples). Analysis using Hitachi, Model H7000-Noran 7 System, Microscope, Serial #: 747-05-06. NAD = no asbestos detected
during a quantitative analysis; NA = not analyzed; Trace = <1%; (SOF-V) = Sprayed On Fireproofing containing Vermiculite; (SM-V) = Surfacing Material containing Vermiculite; Quantitation for beginning
weights of <0.1 grams should be considered as qualitative only; Qualitative Analysis: Asbestos analysis results of "Present" or "NVA = No Visible Asbestos" represents results for Qualitative PLM or TEM
Analysis only (no accreditation coverage available from any regulatory agency for qualitative analyses): NVLAP (PLM) 200546-0, NYSDOH ELAP Lab 11480, NJ Lab ID  #NY031.

Warning Note: PLM limitation, only TEM will resolve fibers <0.25 micrometers in diameter. TEM bulk analysis is representative of the fine grained matrix material and may not be representative of non-
uniformly dispersed debris for which PLM evaluation is recommended (i.e. soils and other heterogenous materials).

Analyzed by: Feyza Gungor
Date: 10/17/2023

Reviewed by: Feyza Gungor



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/11/23 AmeriSci Job # 223101864
10/17/23

ELAP # 11480 1 9
AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
C&S Engineers, Inc.

499 Col. Eileen Collins Blvd.

Syracuse, NY  13212

Attn: Randy Arnold

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoLS-042A 223101864-01 NAD
1930 Field - Black Lap Seal042

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoLS-042B 223101864-02 NAD
1930 Field - Black Lap Seal042

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 8.7%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoGYP-043A 223101864-03 NAD
1930 Field - Gypsum Deck @ Wood Deck043

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose 2%,  Non-fibrous 98%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoGYP-043B 223101864-04 NAD
1930 Field - Gypsum Deck @ Wood Deck043

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose 2%,  Non-fibrous 98%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesTP-044A 223101864-05 5.7%
1930 Field - Black Tar Paper On Wood Deck044

Black, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  5.7 %
Non-fibrous 32.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 2 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

TP-044B 223101864-06 NA/PS
1930 Field - Black Tar Paper On Wood Deck044

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMORTAR-045A 223101864-07 NAD
1990 / 1960 - Gray Mortar @ Term Bar045

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMORTAR-045B 223101864-08 NAD
1990 / 1960 - Gray Mortar @ Term Bar045

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSGL-046A 223101864-09 NAD
1930 Gables - Gray Granulated Shingle046

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 40.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSGL-046B 223101864-10 NAD
1930 Gables - Gray Granulated Shingle046

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 42.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoVB-047A 223101864-11 NAD
1930 - Black Rubber (Under Shingle)047

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 36.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 3 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoVB-047B 223101864-12 NAD
1930 - Black Rubber (Under Shingle)047

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 54.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoDS-048A 223101864-13 NAD
1930 Attic - Gray Duct Sealant048

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoDS-048B 223101864-14 NAD
1930 Attic - Gray Duct Sealant048

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSC-049A 223101864-15 NAD
1960 - Gray Skylight Caulk049

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 50.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSC-049B 223101864-16 NAD
1960 - Gray Skylight Caulk049

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 49.2%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoISO-050A 223101864-17 NAD
1960 Field Core - Black Paper Backing @ Iso050

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 4 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoISO-050B 223101864-18 NAD
1960 Field Core - Black Paper Backing @ Iso050

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTAR-051A 223101864-19 NAD
1960 Field Core - Black Tar @ Metal Deck051

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTAR-051B 223101864-20 NAD
1960 Field Core - Black Tar @ Metal Deck051

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoEP-052A 223101864-21 NAD
1990 Walls - Stucco EIFS Panel052

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoEP-052B 223101864-22 NAD
1990 Walls - Stucco EIFS Panel052

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoEPC-053A 223101864-23 NAD
1990 / 1960 - Gray Caulk @ EIFS Panel053

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 6.3%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 5 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoEPC-053B 223101864-24 NAD
1990 / 1960 - Gray Caulk @ EIFS Panel053

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesCF-054A 223101864-25 2.9%
1990 Skylight Curb - Black Flashing Tar @ Skylight054

Black, Heterogeneous, Non-Fibrous, Bulk Material
Chrysotile  2.9 %
Non-fibrous 13.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

CF-054B 223101864-26 NA/PS
1990 Skylight Curb - Black Flashing Tar @ Skylight054

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTD-055A 223101864-27 NAD
1960 Field Core - Tectum Deck055

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 80%,  Non-fibrous 20%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTD-055B 223101864-28 NAD
1960 Field Core - Tectum Deck055

Brown, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose 80%,  Non-fibrous 20%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPL-056A 223101864-29 NAD
1990 Field Core (EPDM, Iso, PL, Metal) - Perlite Insulation056

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 85%,  Non-fibrous 15%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 6 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPL-056B 223101864-30 NAD
1990 Field Core (EPDM, Iso, PL, Metal) - Perlite Insulation056

Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 85%,  Non-fibrous 15%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMORTAR-057A 223101864-31 NAD
1990, Rear (N) - Gray Brick Mortar @ Red Brick057

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMORTAR-057B 223101864-32 NAD
1990, Rear (N) - Gray Brick Mortar @ Red Brick057

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTWF-058A 223101864-33 NAD
1990 (N/E) - Black Thru Wall Flash / VB @ Brick058

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 16.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTWF-058B 223101864-34 NAD
1990 (N/E) - Black Thru Wall Flash / VB @ Brick058

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 25.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCLK-059A 223101864-35 NAD
1990 (N/E) - Gray Door / Window Caulk059

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 13.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 7 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCLK-059B 223101864-36 NAD
1990 (N/E) - Gray Door / Window Caulk059

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 13.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCLK-060A 223101864-37 NAD
1990 (N/E) - Gray EIFS / Foundation Caulk060

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.5%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCLK-060B 223101864-38 NAD
1990 (N/E) - Gray EIFS / Foundation Caulk060

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoGAS-061A 223101864-39 NAD
1960, W Wall - Black Gasket @ Glass Block Windows061

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.4%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoGAS-061B 223101864-40 NAD
1960, W Wall - Black Gasket @ Glass Block Windows061

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTM-062A 223101864-41 NAD
1930, Stairs @ Corridor C3-1 - Yellow Stair Tread Mastic062

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.1%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 8 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoTM-062B 223101864-42 NAD
1930, Stairs @ Corridor C3-1 - Yellow Stair Tread Mastic062

Yellow, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoT-063A 223101864-43 NAD
1930, Stairs @ Corridor C3-1 - Gray Stair Treads063

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 59%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoT-063B 223101864-44 NAD
1930, Stairs @ Corridor C3-1 - Gray Stair Treads063

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 53.9%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSM-064A 223101864-45 NAD
1930, Women's Bath 118 - Dark Yellow Stud Mastic064

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 31.6%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSM-064B 223101864-46 NAD
1930, Women's Bath 118 - Dark Yellow Stud Mastic064

Tan, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 29.8%

(by NYS ELAP 198.6)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMFITT-065A 223101864-47 NAD
1960, Corridor C2-1 / Toilet 106-1 - Gray Mudded Fitting (Residual) @ FG065

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 15%,  Non-fibrous 85%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

See Reporting notes on last page



AmeriSci Job #: 223101864 Page 9 of 9

AH4.;  Highland Falls-Fort Montgomery CSD;  Fort Mont. Elem.
School - 895 Rte. 9W, Fort Montgomery, NY

PLM Bulk Asbestos Report
Client Name: C&S Engineers, Inc.

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMFITT-065B 223101864-48 NAD
1960, Corridor C2-1 / Toilet 106-1 - Gray Mudded Fitting (Residual) @ FG065

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 15%,  Non-fibrous 85%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMFITT-065C 223101864-49 NAD
1960, Corridor C2-1 / Toilet 106-1 - Gray Mudded Fitting (Residual) @ FG065

Gray, Homogeneous, Fibrous, Bulk Material

Fibrous glass 15%,  Non-fibrous 85%

(by NYS ELAP 198.1)
by Kensen Caro
on 10/17/23

Reporting Notes:

*NAD/NSD =no asbestos detected; NA =not analyzed; NA/PS=not analyzed/positive stop, (SOF-V) = Sprayed On Fireproofing containing Vermiculite;
(SM-V) = Surfacing Material containing Vermiculite; PLM Bulk Asbestos Analysis using Olympus, Model BH-2 Pol Scope, Microscope, Serial #: 229915, by
Appd E to Subpt E, 40 CFR 763 quantified by either CVES or 400 pt ct as noted for each analysis (NVLAP 200546-0), ELAP PLM Method 198.1 for NY
friable samples, which includes the identification and quantitation of vermiculite, or  ELAP 198.6 for NOB samples, or EPA 400 pt ct by  EPA 600-
M4-82-020 (NY ELAP Lab 11480); Note:PLM is not consistently reliable in detecting asbestos in floor coverings and similar non-friable organically bound
materials.  NAD or Trace results by PLM are inconclusive, TEM is currently the only method that can be used to determine if this material can be
considered or treated as non asbestos-containing in NY State (also see EPA Advisory for floor tile, FR 59,146,38970,8/1/94) National Institute of Standards
and Technology Accreditation requirements mandate that this report must not be reproduced except in full without the approval of the lab.This PLM
report relates ONLY to the items tested. RI Cert AAL-094, CT Cert PH-0186, Mass Cert AA000054, NJ Lab ID  #NY031.

                                                    ____________END OF REPORT___________

Analyzed by: Kensen Caro
Date: 10/17/2023

Reviewed by: Feyza Gungor









 
 
 

 

 

 

 

 

 

 

  Appendix C

Lead Bulk Sample Laboratory Reports 



Weight

Attn:

Address: 499 Col Eileen Collins Blvd
Order #: 535554

Syracuse, NY  13212

Project:

C+S Engineers, Inc. (5185)Customer:

A44.001.001Number: PO Number:

Received 10/11/23

Matrix Paint

% / Wt. RL*Total µg

Cust. Sample ID

Parameter

Sample ID Location

Schneider Laboratories Global, Inc
2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475

10/13/23

Location: Highland Falls Ft Montgomery

Analyzed

10/13/23Reported

Sample Date

Conc.Method

Analysis Report

White Fascia Wood TrimPaint-001535554-001 329 mg

0.402 % 152 mg/kg1320 µgEPA 7000B 4020 mg/kgLead

Silver Paint @ RTUPaint-002535554-002 330 mg

<0.00303 % 30.3 mg/kg<10.0 µgEPA 7000B <30.3 mg/kgLead

Brown Stair ComponentsPaint-003535554-003 308 mg

0.441 % 162 mg/kg1360 µgEPA 7000B 4410 mg/kgLead

White Joists/ColumnsPaint-004535554-004 342 mg

0.205 % 58.5 mg/kg699 µgEPA 7000B 2050 mg/kgLead

Maroon Radiator CoversPaint-005535554-005 302 mg

0.0231 % 33.1 mg/kg69.7 µgEPA 7000B 231 mg/kgLead

Gray Cove Base PaintPaint-006535554-006 343 mg

1.68 % 583 mg/kg5770 µgEPA 7000B 16800 mg/kgLead

White Wall/TrimPaint-007535554-007 218 mg

0.904 % 229 mg/kg1970 µgEPA 7000B 9040 mg/kgLead

White DuctworkPaint-008535554-008 303 mg

0.748 % 165 mg/kg2270 µgEPA 7000B

MS failed due to high concentrate of analyte.

7480 mg/kgLead

White Ceiling PaintPaint-009535554-009 337 mg

1.86 % 593 mg/kg6250 µgEPA 7000B 18600 mg/kgLead

White/Yellow Ceil PaintPaint-010535554-010 331 mg

0.537 % 151 mg/kg1780 µgEPA 7000B 5370 mg/kgLead

White/Cream Block WallPaint-011535554-011 310 mg

0.0608 % 32.3 mg/kg188 µgEPA 7000B 608 mg/kgLead

White/Cream Wall PaintPaint-012535554-012 324 mg

0.106 % 30.9 mg/kg344 µgEPA 7000B 1060 mg/kgLead

Page 1 of  2

Minimum reporting limit: 10.0 µg.  All internal QC parameters were met. Unusual sample conditions, if any, are described.  Do not reproduce this 
report except in full.  Values are reported to three significant figures. PPM = mg/kg | PPB = µg/kg. The test results apply to the sample as received. 
AIHA LAP, LLC accredited for Lead (Lab ID 100527).

 



Weight

Attn:

Address: 499 Col Eileen Collins Blvd
Order #: 535554

Syracuse, NY  13212

Project:

C+S Engineers, Inc. (5185)Customer:

A44.001.001Number: PO Number:

Received 10/11/23

Matrix Paint

% / Wt. RL*Total µg

Cust. Sample ID

Parameter

Sample ID Location

Schneider Laboratories Global, Inc
2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475

10/13/23

Location: Highland Falls Ft Montgomery

Analyzed

10/13/23Reported

Sample Date

Conc.Method

Analysis Report

Analyst: AI

535554-10/13/23 12:57 PM

Analyst

Reviewed By: Ahmed Elnasseh

Federal Lead Paint Statute as of 9/1/2023

Location UnitLevel

Lead in paint by wt.  0.50 %

Lead in paint PPM  5000 mg/kg

Page 2 of  2

Minimum reporting limit: 10.0 µg.  All internal QC parameters were met. Unusual sample conditions, if any, are described.  Do not reproduce this 
report except in full.  Values are reported to three significant figures. PPM = mg/kg | PPB = µg/kg. The test results apply to the sample as received. 
AIHA LAP, LLC accredited for Lead (Lab ID 100527).

 





 
 
 

 

 

 

 

 

 

 

  Appendix D

PCB Bulk Sample Laboratory Report 



Attn:

Address: 499 Col Eileen Collins Blvd
Order #: 535553

Syracuse, NY  13212

Project: Fort Montgomery Elem School

C+S Engineers, Inc. (5185)Customer:

AH4.001.001Number: PO Number:

Received 10/11/23

Schneider Laboratories Global, Inc
2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475

Location: 895 RTE 9W Fort Montgomery NY

10/18/23Reported

Analysis Report

Cust. Sample ID

Parameter

Sample ID Location

UnitsRL* AnalystAnalysis DateResultMethod

Matrix Bulk

535553-001 SC-048P 1960 - Front/s Roof

Semi-volatile Organic Compounds

Aroclor - 1016 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1221 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1232 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1242 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1248 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1254 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1260 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1262 µg/kg NM10/11/23735<736SW846 8082A

Aroclor - 1268 µg/kg NM10/11/23735<736SW846 8082A

535553-10/18/23 03:49 PM

Manager

Reviewed By: Kelly Muncy

Surrogate Recoveries

535553-001 - PCB

MIDCB

89%TCMX

All internal QC parameters were met.  Unusual sample conditions, if any, are described.  Surrogate Spike results designated with "D" indicate that 
the analyte was diluted out.  "MI" indicates matrix interference.  Concentration and *Reporting Limit (RL) based on areas provided by client.  Values 
are reported to three significant figures.  Solid PPM = mg/kg | PPB = µg/kg and Water PPM = mg/L | PPB = µg/L.  The test results apply to the 
sample as received.

Page 1 of  2
 



Attn:

Address: 499 Col Eileen Collins Blvd
Order #: 535553

Syracuse, NY  13212

Project: Fort Montgomery Elem School

C+S Engineers, Inc. (5185)Customer:

AH4.001.001Number: PO Number:

Received 10/11/23

Schneider Laboratories Global, Inc
2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475

Location: 895 RTE 9W Fort Montgomery NY

10/18/23Reported

Analysis Report

Cust. Sample ID

Parameter

Sample ID Location

UnitsRL* AnalystAnalysis DateResultMethod

Matrix Bulk

Method Parameter New York Virginia

State Certifications

Aroclor - 1016 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1221 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1232 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1242 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1248 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1254 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1260 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1262 ELAP Certified VELAP CertifiedSW846 8082A

Aroclor - 1268 ELAP Certified VELAP CertifiedSW846 8082A

State Certificate Number

New York ELAP 66375

Virginia VELAP 12299

All internal QC parameters were met.  Unusual sample conditions, if any, are described.  Surrogate Spike results designated with "D" indicate that 
the analyte was diluted out.  "MI" indicates matrix interference.  Concentration and *Reporting Limit (RL) based on areas provided by client.  Values 
are reported to three significant figures.  Solid PPM = mg/kg | PPB = µg/kg and Water PPM = mg/L | PPB = µg/L.  The test results apply to the 
sample as received.

Page 2 of  2
 





 
 
 

 

 

 

 

 

 

 

  Appendix E 

Figures 1-7 
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Grout/Mastic And Thin Set Applications 
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Subfloor. Presumed ACM Floor Tile/Mastic @ UVs 

Univents Photo 3 Photo 4 

  

1930 Wing-Basement NO ACM Identified In 

Tanks/Piping. Presumed ACM Electrical Components 
1930 Wing-Fiberboard Underlayment/Wood Subfloor  

Photo 5 Photo 6 

  

1930 Wing-ACM Black Mastic/Weatherproofing Tar 

Behind Plaster, Applied To Brick Perimeter Walls  

1930 Wing-1st Floor Men’s Bathroom-ACM Wall Black 

Wall Mastic (Behind Plaster) 
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Photo 7 Photo 8 

 

 

1960 Wing-Gymnasium (E113) Non-Acm Black Gasket  
1960 Wing-Gym Hvac Closet (E115-1) No Acms 

Identified Associated With Piping Or Ductwork 

Photo 9 Photo 10 

 

 

1960 Wing-1st Floor Classrooms Previously Identified 

ACM Mudded Fittings (Above Ceilings) 

1960 Wing-1st Floor Clsrm. (E110) NON-ACM 12” Floor Tile 

With ACM Black Mastic (Presumed @ Uvs Throughout)  

Photo 11 Photo 12 

 

 

Area B-1960 Roof (@ Front Entrance) ACM Curb 

Flashing At Skylights 
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Subsurface Investigation Report 
 

for 
 

Proposed New Addition and Site Improvements  
Fort Montgomery Elementary School 

895 Route 9W 
Fort Montgomery, NY 

 

Prepared for: 
 

John Sokol, PA 
Principal 

BCA Architects and Engineers 
jsokol@thebcgroup.com 

 
A. INTRODUCTION 
 
We have completed a subsurface investigation for the proposed new addition and sitework at 
Fort Montgomery Elementary School.  The work was done in accordance with our proposal of 
June 19, 2022 that was authorized by John Sokol of BCA.  This report will summarize the 
findings of the subsurface investigation that was performed during the period of July 6-7, 
2023. This report includes a description of the work performed, a discussion of the findings, 
and our recommendations for foundation design.   
 
B.  SCOPE OF WORK  
 
The scope of work included advancing six site borings to a maximum depth of 15 ft to provide 
information needed for the sitework.  Four infiltration tests were performed immediately 
adjacent to four of the site borings.  Three structural borings to a maximum depth of 20 ft were 
advanced in the footprint of proposed addition to obtain information needed for design of the 
new building foundation.   
 
Boring and infiltration test locations and depths for the site work were selected by BCA.  
Elwyn & Palmer selected the boring locations for the proposed addition.  Locations were 
based on the proposed footprint of the new building that we received from BCA.  A boring 
location plan showing the boring and infiltration test locations is included in the Appendix.   
 
C. PROJECT and SITE DESCRIPTION 
 
We understand the project consists of construction of a new addition to the western side of 
the existing elementary school.  The proposed finished floor of the new addition will match 
that of the current rear of the building at Elevation 167.3 ft.  The project also includes 
expansion of parking areas located west (behind) and east (front) of the building. 
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The site is located on the west side of Route 9W.  The first floor elevation of the elementary 
school is located approximately 10-15 ft above Route 9W.  The building site slopes upward to 
the west.  We are not aware of any proposed significant grade changes. 
 
D.  SUBSURFACE INVESTIGATION 
 
Soil borings were advanced using 3 ¼ inch inside diameter hollow stem augers.  Standard 
Penetration Tests were performed and split-spoon soil samples were taken using a 2 inch 
outside diameter split spoon sampler in accordance with ASTM D1586.  In all borings, 
samples were taken continuously (2 ft intervals) to 12 ft or the bottom of boring.  Below 12 ft 
samples were taken at 5 foot or “standard” intervals.  All boring holes were backfilled with 
cuttings from the borings and on-site soils.  
 
Samples were classified in the field by the driller with select samples being classified by the 
engineer in the field.  A site plan showing the boring locations is attached. Logs for each of the 
borings are attached.  The attached boring logs contain soil classifications and standard 
penetration test results.   
 
E.  SUBSURFACE FINDINGS 
 
This section provides a description of the subsurface conditions encountered at the site.  It is 
important to note that each boring is just a snapshot of the subsurface conditions at that 
location and that subsurface conditions will vary across each site.   
 
Borings B1 and B2 were advanced from the upper western parking area.  The borings 
encountered 1.25-2.5 inches of asphalt pavement underlain by 3-5 inches of subbase.  The 
subbase was underlain by fine sand and silt.  Auger refusal was reached at 2.1 ft in B1 and at 
3.7 ft in B2.  We anticipate this was on rock but it may have been on a large boulder.  No 
groundwater was encountered in these borings. 
 
Boring B3 was advanced near the existing playground area.  The boring encountered 5 
inches of topsoil underlain by dense fill to 4 ft.  The fill consisted of primarily sand with trace 
amounts of asphalt pavement.  Below the fill, dense sand with lesser amounts of gravel and 
occasional cobbles were encountered to 4.2 ft.  Weathered bedrock was encountered at 4.2 ft 
and auger refusal at 4.6 ft.  No groundwater was encountered. 
 
Borings B4-B6 were advanced in the area of the new addition.  Boring B4 encountered 6 
inches of weathered pavement underlain by pavement subbase to a depth of 1 ft.  The 
subbase was underlain by dense sand and gravel with trace amounts of silt and occasional 
cobbles to 9.3 ft where auger refusal was reached.  The soil was noted as “wet” on the logs 
beginning at 6 ft below grade.  No groundwater was encountered. 
 
B5 encountered 12 inches of topsoil that was underlain by similar sand and gravel to 4.5 ft 
where auger refusal was reached.  A rock core was obtained from 4.6 to 9.6 ft.  The 
underlying rock is lightly weathered granite with a Rock Quality Designation (RQD) of 73. The 
RQD is a metric used to describe rock cores and is calculated by summing the lengths of all 
pieces of the rock core that are greater than 4 inches in length and dividing by the total length 
of the core.  An RQD value of 73 indicates that most of the core pieces were 4 inches or 
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longer.  Due to the hardness of the granite and the thick bedding, a hoe ram will be needed 
for any required rock excavation. No groundwater was encountered. 
 
B6 encountered one inch of asphalt pavement underlain by fill to a depth of 2 ft.  The fill 
consisted of old pavement, sand, gravel, silt, and trace amounts of coal ash.  Below the fill 
was dense sand and gravel similar to that encountered in B4 and B5.  Auger refusal was 
reached at 4.5 ft.  No groundwater was encountered. 
 
The following table summarizes the elevations of rock in the proposed addition area: 
 

Boring Approx. Ground 
Elevation 

Approx. Rock 
Elevation 

Depth to 
Rock (ft) 

B4 169.0 159.7 9.3 
B5 166.0 161.5 4.5 
B6 167.0 162.2 4.8 

 
Borings B7 encountered 2.5 inches of topsoil underlain by medium dense sand and gravel 
with occasional cobbles to auger refusal at 5 ft.  No groundwater was encountered. 
 
Borings B8 and B9 were advanced from the lawn area in from of the school.  The borings 
encountered 1.25 to 2.5 inches of topsoil.  In B8, the topsoil was underlain by loose to 
medium dense fill to 7 ft.  The fill consisted of sand, gravel, occasional cobbles, and trace 
amounts of brick.  Below the fill was medium dense sand and gravel to 8.5 ft where rock was 
encountered.  The augers were advanced into the rock until auger refusal was reached at 9.6 
ft.  In B9, the topsoil was underlain by loose fine sand and silt to 4.5 ft where rock was 
encountered.  Auger refusal was reached at 4.7 ft.  No groundwater was encountered in these 
borings. 
 
F. INFILTRATION TEST RESULTS 
 
Infiltration tests were conducted at four locations.  BCA selected the locations and the test 
parameters.  Test locations are shown on the attached plan.  Tests were performed adjacent 
to site borings.  Test results are summarized in the table below. 
 
Infiltration test holes were pre-soaked for 24 hours prior to the test per NYSDEC guidelines. 
Detailed test results are shown on the boring log for the boring adjacent to the test.   
 

Test 
Location 

GWT 
Depth (ft) 

Test 
Depth (ft) 

Infiltration Rate Adjacent 
Boring 

I1 Not found 3.6 0 ft/hr B3 
I2 Not found 4.0 0.09 ft/hr B7 
I3 Not found 4.0 2 ft in 15 min B8 
I4 Not found 4.0 0 ft/hr B9 
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G.  GEOTECHNICAL ENGINEERING ANALYSIS  
 
We have completed an analysis of the soils at the site for the proposed new addition.  Based 
on our review we believe the proposed structure can be supported on conventional shallow 
foundations and the proposed concrete floor slab may be constructed as a concrete slab-on-
grade provided they are constructed in accordance with the recommendations detailed below. 
 
Foundations for the new addition shall bear on sound natural subgrade that is approved by 
the Engineer or a qualified representative or on or properly placed and compacted structural 
fill.  All footing subgrades must be approved by the Engineer or a qualified representative that 
is in communication with the Engineer.  All soft material that is obviously fill or is not possible 
to be densified by compaction will need to be removed and replaced with compacted 
structural fill that is placed in accordance with the recommendation included later in this 
report. Based on our findings, we don’t anticipate rock excavation being required in the main 
footprint of the addition.  However, if a walkway is extended to the upper parking area from 
the new addition, rock excavation will likely be required since rock was encountered at 
shallow depths in the upper parking area. We are anticipating that the majority of the 
foundations will be bearing on the native sandy soils at the site. 
 
Foundations for the proposed new addition that bear on the existing sound natural material or 
compacted structural fill can be sized using an allowable bearing pressure of 3000 psf.  
Recommendations for the slab-on-grade design are included later in this report. 
 
No standing groundwater was encountered in the borings.  As stated previously, in boring B4 
the samples were noted as “wet” beginning at 6.0.  Based on that information, we don’t 
anticipate groundwater being a significant consideration during construction.  However, 
groundwater levels can fluctuate.  Water infiltration into the excavations during periods of wet 
weather may be problematic and will need to be directed away from and out of the 
excavation.  Dewatering of the excavation may be required to maintain a dry working area 
during construction of the foundations.   
 
H.   PAVEMENT ANALYSIS AND  DESIGN 
 
Based on our review of the subsurface conditions encountered in the borings and anticipated 
traffic loading for this type of facility we are providing two pavement sections for new 
pavements; one standard duty and one heavy duty.   
 
The heavy duty section should be used in areas subjected to repeated bus or truck traffic.  
The standard duty section can be used in areas designated for car parking or for areas that 
are subjected to only occasional heavy traffic.   
 
We have provided recommendations for preparation of the subgrade that are important.  The 
subgrade should be sloped at a pitch at least equal to the pavement surface slope to promote 
drainage to low points to prevent water accumulation on the subgrade.  We recommend that 
underdrains be installed at all low points to convey this water to appropriate drainage.   
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We recommend the following pavement sections:  
 

Standard Section 
 

 Top  1.5 inches 
Binder  2 inches 

         Subbase          8 inches 
          Mirafi 600X geotextile 
 

Heavy Duty Section 
 

  Top  1.5 inches 
Binder  3 inches 

         Subbase         12 inches 
          Mirafi 600X geotextile 

 
The top and binder courses should conform to NYSDOT specifications for Type 6 or Type 7 
top and Type 3 binder, respectively.  The subbase material should conform to NYSDOT 
specification 304.14 and 733.0404 Subbase Course, Type 4.  Subbase material should be 
placed in lifts and compacted to 95% of the Modified Proctor maximum dry density as 
determined in accordance with ASTM D1557.   
 
Prior to placement of the subbase layer the subgrade should be proofrolled in the presence of 
a qualified observer using a self-propelled roller weighing at least 30,000 lbs.  Soft or 
uncompactable areas should be over-excavated and replaced with approved select fill 
material.   
 
Underdrains shall be located to convey water away from pavements and into drainage 
structures or ditches.  We recommend 4 inch diameter perforated drains be placed in 2 ft 
square trenches that are filled with drainage stone and wrapped in filter fabric and located to 
pick up any water that is moving along the interface between the subgrade and subbase 
layers. Underdrains should be located at all valleys, low or flat points, and along any curbed 
edge.  These are all areas where water could collect and both soften the subgrade and 
contribute to frost action. 
 
I.  SEISMIC DESIGN 
 
Based on the soils encountered in the borings, the sites can be classified as Seismic Site 
Class B according to the current edition of the Building Code of New York State.  The 
subsurface exploration did not reveal soils vulnerable to liquefaction or collapse under seismic 
loading.  Based on the location of the site and the site class, we determined a value for the 
maximum considered earthquake spectral response acceleration for short periods, (SMS) of 
0.244g, and at 1-second period (SM1) of 0.048g.  A seismic design report showing site specific 
seismic data is included in the Appendix 
 
 
 
 



&                                 E P  
 

www.elwynpalmer.com                                                                                      Page 6 of 7 
  

J.  RECOMMENDATIONS 
 
Based on the results of the subsurface investigation and engineering analyses, we have the 
following recommendations: 
 
Site Preparation, Excavation, and Support of Excavation  
 

1. Clear, grub, and strip topsoil and remove significant root structures within new 
construction areas.  Remove any remnants of any existing structures encountered 
from within the new footprint. 

2. In areas where fill is required, compact subgrade before placing fill by making at least 
4 overlapping passes in perpendicular directions with a self-propelled roller weighing 
at least 30,000 lbs.  Soft or uncompactable areas should be excavated and replaced 
with granular structural fill approved by the Engineer.  The structural fill should be 
placed to at least 95% of the maximum dry density as determined in accordance with 
ASTM D1557. 

3. All excavation should be performed in accordance with all OSHA and other applicable 
safety standards. 

4. Dewatering operations should be configured to route surface runoff and groundwater 
away from site and out of the excavation.  Operations shall conform to applicable 
environmental regulations. 

5. When structural fill is required beneath foundations it shall consist of an engineered 
mix of crushed ledge rock conforming to the following gradation: 
 

Sieve Size   Percent Passing 
       2”      100 
   1”        80-95 
   ½”                         45-75 
      #4                          30-60 
  #40                         10-40 
     #200      0-7 

 
Foundation Design and Construction  
 

1. The foundations for the proposed new addition should be supported on a conventional 
shallow  foundation system.  Foundations supported on the sound natural material that 
or on properly compacted structural fill that is approved by the Engineer or the 
Engineer’s representative may be sized using an allowable bearing pressure of 3000 
psf. 

2. The floor slab may be designed as a slab on grade and shall be placed on 8 inches of 
compacted select material.  The subgrade below the select material shall be 
proofrolled in accordance with the above recommendations on Site Preparation.  The 
slab should be reinforced against cracking in accordance with ACI design standards.  
Concrete slab-on-grade shall be designed using a modulus of subgrade reaction of 
150 pci. 
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3. Select granular fill for beneath the slab shall be clean bank run gravel conforming to 
the following gradation: 

 
Sieve Size   Percent Passing 
       2”      100 
   ¼””                        35-65 
     #200      0-10 

 
Pavement Recommendations 
 

1. Pavement subgrade to be proofrolled in the presence of the Engineer’s representative 
as described above.   

2. Proofrolling to consist of at least 4 passes in each of two perpendicular directions with 
a self-propelled roller weighing at least 30,000 pounds.  Proofrolling will compact and 
seal the subgrade and identify areas of soft or uncompactable subgrade requiring 
repair prior to placing subbase. 

3. Repair unstable areas identified by proofrolling by over-excavating and replacing with 
compacted, stable subbase material. 

4.   Recommended pavement sections were provided previously in this report. 
 
K.  CLOSING 
 
Elwyn & Palmer has prepared this report based on our interpretation of the subsurface 
conditions at the project sites and our understanding of the proposed project. Changes in 
scope, location, structure type, or loads should be brought to our attention for review to allow 
us to make changes as necessary to the recommendations provided. 
 
Elwyn & Palmer has performed these services in a manner consistent with the standard 
methods and level of care exercised by members of the geotechnical engineering profession.  
No warranty, expressed or implied, is made in connection with the providing of geotechnical 
engineering services.  
 
We appreciate the opportunity to be of service on this project.  Please call if you have any 
questions or require additional information. 
 
Sincerely, 
 
ELWYN & PALMER CONSULTING ENGINEERS PLLC 

 
 
 

 
 
Michael C. Palmer, PhD, PE     
Partner 
 
Attachments 
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BORING LOCATION PLAN 
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BORING LOGS 
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General Information and Key to Subsurface Logs 
 

The subsurface logs attached to this report present the observations and mechanical data collected by the driller at 
the site, supplemented by classification of the material removed from the boring as determined through visual 
identification by technicians in the laboratory.  It is cautioned that the materials removed form the borings represent 
only a fraction of the total volume of the deposits at the site and may not necessarily be representative of the 
subsurface conditions between adjacent borings or between sampled intervals.  The data presented on the 
subsurface logs together with the recovered samples will provide basis for evaluating the character of the 
subsurface conditions relative to the project.  The evaluation must consider all the recorded details and their 
significance relative to each other.  Often analyses of standard boring data indicate the need for additional testing 
or sampling procedures to more accurately evaluate the subsurface conditions.  Any evaluation of the contents of 
this report and the recovered samples must be performed by Professionals.  The information presented in the 
following list defines some of the procedures and terms used on the subsurface logs to describe the conditions 
encountered. 
 

1. The figures in the depth column define the scale of the subsurface log. 
2. The sample column shows the depth range from which the sample was recovered.  The sample type 

column will show an “S” for split spoon sample, a “T” for a tube sample and a “C” for a rock core sample. 
3. The sample number is used for identification o n sample containers and in laboratory reports. 
4. The Blows on Sampler column shows results of the Standard Penetration Tests and indicates the number 

of blows required to drive a split spoon sampler into the soil.  The number of blows required for each six 
inches of penetration is recorded.  The first six inches of penetration is considered the seating drive.  The 
number of blows required for the second and third six inches of penetration is termed the penetration 
resistance, N.  The sampler diameter, hammer weight, and length of drop are noted on the log. 

5. All recovered soil samples are reviewed in the laboratory by an engineering technician, geologist, or 
geotechnical engineer unless noted otherwise.  The visual descriptions are made on the basis of a 
combination of the driller’s field descriptions and observations and the sample as viewed in the laboratory.  
The method of visual classification is based primarily on the Unified Soil Classification System (ASTM 
D2487) with regard to particle size and plasticity.  The relative portion by weight by weight of tow or more 
soil types is described for granular soils in accordance with “Suggested Methods of Test for Identification 
of Soils” by D.M. Burmister (ASTM Special Technical Publication No. 479, June 1970).  The description of 
relative soil density or consistency is based on Penetration Test results.  The description of soil moisture is 
based upon relative wetness of the soil as recovered and is described as dry, damp, moist, wet, and 
saturated.  The presence of boulders and large gravel is sometimes, but not necessarily, detected by an 
evaluation of sampler blows or the behavior of the drill rig. 

6. The description of rock is based on the recovered rock core and the driller’s observations. 
7. The stratification lines present the approximate boundary between soil types.  Actual boundaries may vary 

between sampling intervals and the transition may be gradual.  Solid stratification lines are based on the 
driller’s field observations. 

8. Miscellaneous observations and procedures noted by the driller are shown on the logs, including water 
level observations.  It is important to realize the reliability of the water level observations depends upon 
the soil type (water does not readily stabilize in a hole through fine grained soils) and that drill water used 
to advance the boring may influence the observations.  The groundwater level typically will fluctuate 
seasonally.  One or more perched or trapped water levels may exist in the ground seasonally.  All the 
available readings should be evaluated.  If definite conclusion cannot be made, it may be necessary to 
examine the conditions more thoroughly through test pit excavations or observation wells. 

9. The length of rock core run is defined as the length of penetration of the core barrel.  Core recovery is the 
length of core recovered divided by the core run.  The RQD (Rock Quality Designation) is the total pieces 
of NX core exceeding 4 inches in length divided by the core run.  Fresh, irregular or drilling induced 
breaks are ignored and the pieces counted as intact lengths.  RQD values are valid only for NX size cores 
(2.125” diameter).  The barrel size is noted in the logs. 
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Definition of Descriptors used in Boring Logs 
 

 
Soil Type and Particle Size        Soil Type Proportions   
  
Type   Size    Term  Percent of Sample 
Boulder   >12”    “and”         35-50 
Cobble   12”-3”    “some”         20-35 
Gravel       “little”         10-20 
 Coarse  3”- ¾”    “trace”           1-10 
 Fine  ¾”-#4 
Sand 
 Coarse  #4-#10 
 Medium  #10-#40 
 Fine  #40-#200 
Silt   <#200 
Clay   <#200  
 
 
Relative Compactness or Consistency 
 

Granular Soils    Fine Grained Soils 
 
Descriptor Blows/ft (N)  Descriptor  Blows/ft (N) 
Loose  <11   Very Soft        0-2 
Med-Dense 11-30   Soft         2-4 
Dense  31-50   Medium        4-8 
Very Dense >51   Stiff        8-15 
     Very Stiff      15-30 
     Hard       >30 
 
 
Stratification Description 
 
Varved – Horizontal uniform layers or seams 
Layer – Soil deposit more than 6” thick 
Seam – Soil deposit less than 6” thick 
Parting – Soil deposit less than 1/8” thick 
 
Rock Classification Terms 
 
Quality  Terms   Definition 
Hardness Soft   Scratched by fingernail 
  Medium hard  Scratched easily by penknife 
  Hard   Scratched with difficulty by penknife 
  Very hard  Cannot be scratched with penknife 
 
Weathering Very weathered  Judged by the relative amounts of disintegration, iron staining,  
  Weathered  core recovery, clay seams, etc. 
  Sound 
 
Bedding  Laminated/Fissile  Less than 0.08” 
  Thinly bedded  ½” to 2” 
  Medium bedded  2” to 2ft 
  Thickly bedded  2 ft to 4 ft 
  Massive   More than 6 ft 
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Boring Location

Surface Elevation

07/07/23
HARRY LYON
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85 SUNNY

CONSULTING ENGINEERS
FORT MONTGOMERY

BORING TERMINATED AT 3.7
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MOIST BROWN LOOSE FINE SAND. LITTLE SILT

186.5 +/-
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lb.  Fall in.
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FORT MONTGOMERY
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167.0 +/-

6:08 PM
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Boring Location

Surface Elevation

07/06/23
HARRY LYON
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Water atDate
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CME 45B
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I1 INFILTRATION TEST RESULTS
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169.0 +/-
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07/07/23
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HARRY LYON

AS STAKED BY CLIENT

OCCASIONAL COBBLES
BORING TERMINATED AT 9.3

Water atDate
Ground Water Observations

07/06/23
Time2" SPLIT SPOON

140 9.0
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CME 45B
3 1/4" I.D. HOLLOW STEM AUGERS

Drill Rig

PHONE (607)842-6580

DRY
DRY

REMARKS
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Soil Sampler

Other:
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LITTLE SILT

SOME FINE GRAVEL. TRACE SILT WITH



Boring No.
Project No.

                        LYON DRILLING CO. Sheet of
Date Started

        BORING LOG           Date Completed
Driller

lb.  Fall in.

lb.  Fall in.

1 S 1.1

2 S 1.2

3 S 0.3
R1 C

B5

1 1

85 SUNNY

CONSULTING ENGINEERS
FORT MONTGOMERY

2.0

MOIST BROWN FIRM FINE SAND. SOME MEDIUM

4.5SIMILAR BECOMES COMPACT

166.0 +/-

1:00 PM

07/06/23

Boring Location

Surface Elevation

07/07/23
HARRY LYON

AS STAKED BY CLIENT

Water atDate
Ground Water Observations

07/07/23
Time2" SPLIT SPOON

140 4.6
Casing at Hole at

CME 45B
3 1/4" I.D. HOLLOW STEM AUGERS

Drill Rig

PHONE (607)842-6580

*3.0
3.0

REMARKS

12:30 PM30 9.6
Soil Sampler

Other:
5.1OUTRock Sampler: NWD4 07/07/23

 To    
(Ft)

0'/0.5' N

Sa
m

pl
e 

Ty
pe 0.5'/1.0'

  Sample   
Depth

From 
(Ft)

5

0.0

20

2.0

4.0
4.6

15

10

30

25

7426 SHACKHAM ROAD TULLY, N.Y.

40

35

45

50

50/.2 76

7 4

27 28

2.0

3.7

244.6
4.0 7380

50/.1
9.6

17

48
TO BORINGGRAVEL (TRACE ROOTS) 1.0

Client ELWYN PALMER

Casing Hammer: Wt.

Sample Hammer: Wt.

% RQD

SOIL
Blows on Sampler

Ft.

1.5'/2.0'

Rock         
Recovery

Weather Conditions:

Casing

Project
ELEMENTARY SCHOOL
Location 895 ROUTE 9W
FORT MONTGOMERY, NY

Sa
m

pl
e 

N
um

be
r

D
ep

th

FRACTURE

1.0'/1.5'

GRANITE
BORING TERMINATED AT 9.6

MATERIAL DESCRIPTION

Depth of 
Change

*WATER ADDEDMOIST BROWN LOOSE FINE SAND. LITTLE FINE14 21

Sa
m

pl
e 

R
ec

ov
er

y

TO COARSE SAND. LITTLE FINE GRAVEL WITH
OCCASIONAL COBBLES

WET GREY LIGHTLY WEATHERED BEDDED GREY 8.6 POSSIBLE VERTICAL



Boring No.
Project No.

                        LYON DRILLING CO. Sheet of
Date Started

        BORING LOG           Date Completed
Driller

lb.  Fall in.

lb.  Fall in.

1 S 0.8

2 S 1.1

3 S 0.5
MOIST BROWN LOOSE FINE SAND. SOME
MEDIUM TO COARSE SAND. TRACE COAL. TRACE

MOIST BROWN FINE SAND. SOME MEDIUM TO 

1.0'/1.5'

AUGER REFUSAL AT 4.8

COARSE SAND. LITTLE FINE GRAVEL. TRACE SILT
TRACE COAL ASH (FILL)
MOIST BROWN FIRM FINE TO COARSE SAND

MATERIAL DESCRIPTION

Depth of 
Change

BLACKTOP 0.1

Sa
m

pl
e 

R
ec

ov
er

y

Client ELWYN PALMER

Casing Hammer: Wt.

Sample Hammer: Wt.

% RQD

SOIL
Blows on Sampler

Ft.

1.5'/2.0'

Rock         
Recovery

Weather Conditions:

Casing

Project
ELEMENTARY SCHOOL
Location 895 ROUTE 9W
FORT MONTGOMERY, NY

Sa
m

pl
e 

N
um

be
r

D
ep

th

9
COBBLE AT 1.0MOIST BLACK FINE TO COARSE SAND

50/.2

274.7 50/.3

8 17

4 4

18 8

1.2

4.0

7426 SHACKHAM ROAD TULLY, N.Y.

40

35

45

50

30

25

5

0.5

20

2.0

4.0

15

10

 To    
(Ft)

0'/0.5' N

Sa
m

pl
e 

Ty
pe 0.5'/1.0'

  Sample   
Depth

From 
(Ft)

30 4.8
Soil Sampler

Other:
3.0OUTRock Sampler: 07/07/23

CME 45B
3 1/4" I.D. HOLLOW STEM AUGERS

Drill Rig

PHONE (607)842-6580

DRY
DRY

REMARKS

3:40 PM
Water atDate

Ground Water Observations

07/07/23
Time2" SPLIT SPOON

140 4.5
Casing at Hole at

07/07/23

Boring Location

Surface Elevation

07/07/23
HARRY LYON

AS STAKED BY CLIENT

BORING TERMINATED AT 4.8

B6

1 1

85 SUNNY

POSSIBLE BEDROCK OR BOULDER

CONSULTING ENGINEERS
FORT MONTGOMERY

4.5AND FINE GRAVEL WITH COBBLES

0.3(OLD WEATHERED BLACKTOP)

2.0

0.8BRICK (FILL)

167.0 +/-

3:50 PM



Boring No.
Project No.

                        LYON DRILLING CO. Sheet of
Date Started

        BORING LOG           Date Completed
Driller

lb.  Fall in.

lb.  Fall in.

1 S 1.2

2 S 0.5

3 S 0.8

1 2.0
2 2.0
3 2.0
5 2.01
10 2.01
15 2.02
30 2.04
45 2.07
60 2.09

B7

1 1

HARRY LYON
AS STAKED BY CLIENT

BOULDER
BORING TERMINATED AT 5.0

CONSULTING ENGINEERS
FORT MONTGOMERY

4.0
TO COARSE SAND. LITTLE FINE GRAVEL WITH

4.9MEDIUM TO COARSE SAND

153.0 +/-

3:45 PM

07/06/23

Boring Location

Surface Elevation

07/06/23

BEGINNING WATER LEVEL 2.0

Water atDate
Ground Water Observations

07/06/23
Time2" SPLIT SPOON

140 4.5
Casing at Hole at

30

CME 45B
3 1/4" I.D. HOLLOW STEM AUGERS

Drill Rig

PHONE (607)842-6580

DRY
DRY

AUGER REFUSAL AT 5.0

REMARKS

3:40 PM

I2 INFILTRATION TEST RESULTS

5.0

4" I.D. PVC

Soil Sampler

Other:
4.0OUTRock Sampler: 07/06/23

85 SUNNY

 To    
(Ft)

0'/0.5' N

Sa
m

pl
e 

Ty
pe 0.5'/1.0'

  Sample   
Depth

From 
(Ft)

1.0'/1.5'

5

0.0

20

2.0

4.0

15

10

30

25

7426 SHACKHAM ROAD TULLY, N.Y.

40

35

45

50

25 15

2 4

4 6

2.0

4.0

184.9 50/.4

9

9
PIPE SET AT 4.0'
INFILTRATION TEST 
BORING OFFSETMOIST BROWN LOOSE FINE SAND. SOME MEDIUM

Client ELWYN PALMER

Casing Hammer: Wt.

Sample Hammer: Wt.

% RQD

SOIL
Blows on Sampler

Ft.

1.5'/2.0'

Rock         
Recovery

Weather Conditions:

Casing

Project
ELEMENTARY SCHOOL
Location 895 ROUTE 9W
FORT MONTGOMERY, NY

Sa
m

pl
e 

N
um

be
r

D
ep

th

MATERIAL DESCRIPTION

Depth of 
Change

TOPSOIL 0.29 13

Sa
m

pl
e 

R
ec

ov
er

y

OCCASIONAL COBBLES
MOIST BROWN COMPACT FINE SAND. SOME

MOIST BROWN POSSIBLE BEDROCK OR 

TIME MINUTES



Boring No.
Project No.

                        LYON DRILLING CO. Sheet of
Date Started

        BORING LOG           Date Completed
Driller

lb.  Fall in.

lb.  Fall in.

1 S 0.8

2 S 0.7

3 S 0.3

4 S 0.4

5 S 0.2

1 2.33
2 2.65
3 2.97
5 3.34
10 3.89
15 DRY

TIME MINUTES

B8

1 1

HARRY LYON
AS STAKED BY CLIENT

MOIST BROWN FIRM FINE TO COARSE SAND
AND FINE GRAVEL

CONSULTING ENGINEERS
FORT MONTGOMERY

BORING TERMINATED AT 9.6

4.5
MEDIUM TO COARSE SAND. LITTLE FINE GRAVEL

8.5

GRAVEL. TRACE ROOTS. TRACE BRICK (FILL)

153.0 +/-

1:05 PM

07/06/23

Boring Location

Surface Elevation

07/06/23

BEGINNING WATER LEVEL 2.0'

Water atDate
Ground Water Observations

07/06/23
Time2" SPLIT SPOON

140 9.0
Casing at Hole at

30

CME 45B
3 1/4" I.D. HOLLOW STEM AUGERS

Drill Rig

PHONE (607)842-6580

DRY
DRY

REMARKS

AUGER REFUSAL AT 9.6

1:00 PM

I3 INFILTRATION TEST RESULTS

9.6

4" I.D. PVC

Soil Sampler

Other:
6.5OUTRock Sampler: 07/06/23

85 SUNNY

 To    
(Ft)

0'/0.5' N

Sa
m

pl
e 

Ty
pe 0.5'/1.0'

  Sample   
Depth

From 
(Ft)

1.0'/1.5'

5

0.0

20

2.0

4.0

6.0

15

10
8.0

30

25

7426 SHACKHAM ROAD TULLY, N.Y.

40

35

45

50

6 11

1 3

4 5

2.0

4.0

4

27 6

6.0 2 31

8.0 10

8.6 17 50/.1

2

3

6
PIPE SET AT 4.0'
INFILTRATION TEST 
BORING OFFSETMOIST BROWN LOOSE FINE SAND. SOME 

Client ELWYN PALMER

Casing Hammer: Wt.

Sample Hammer: Wt.

% RQD

SOIL
Blows on Sampler

Ft.

1.5'/2.0'

Rock         
Recovery

Weather Conditions:

Casing

Project
ELEMENTARY SCHOOL
Location 895 ROUTE 9W
FORT MONTGOMERY, NY

Sa
m

pl
e 

N
um

be
r

D
ep

th

MATERIAL DESCRIPTION

7.0

Depth of 
Change

TOPSOIL 0.1

14 16

15 6

Sa
m

pl
e 

R
ec

ov
er

y

TRACE SILT WITH OCCASIONAL COBBLES
MOIST BROWN LOOSE FINE SAND. SOME FINE

AUGERS HARDER AT 7.0'

POSSIBLE BOULDER OR BEDROCK



Boring No.
Project No.

                        LYON DRILLING CO. Sheet of
Date Started

        BORING LOG           Date Completed
Driller

lb.  Fall in.

lb.  Fall in.

1 S 1.4

2 S 0.9

3 S 0.4

IN 1 HOUR

B9

1 1

85 SUNNY

CONSULTING ENGINEERS
FORT MONTGOMERY

1.8

0.9TO COARSE SAND. TRACE SILT WITH ROOTS

4.5

4.0MOIST BROWN SOFT SILT AND FINE SAND

154.0 +/-

11:10 AM

07/06/23

Boring Location

Surface Elevation

07/06/23
HARRY LYON

AS STAKED BY CLIENT

BEGINNING WATER LEVEL 2.0'
NO DROP IN WATER LEVEL

Water atDate
Ground Water Observations

07/06/23
Time2" SPLIT SPOON

140 3.5
Casing at Hole at

CME 45B
3 1/4" I.D. HOLLOW STEM AUGERS

Drill Rig

PHONE (607)842-6580

DRY
DRY

REMARKS

11:00 AM

I4 INFILTRATION TEST RESULTS

30 4.7

4" I.D. PVC

Soil Sampler

Other:
3.5OUTRock Sampler: 07/06/23

 To    
(Ft)

0'/0.5' N

Sa
m

pl
e 

Ty
pe 0.5'/1.0'

  Sample   
Depth

From 
(Ft)

5

0.0

20

2.0

4.0

15

10

30

25

7426 SHACKHAM ROAD TULLY, N.Y.

40

35

45

50

10 10

2 4

3 5

2.0

4.0

144.7 50/.2

3

5
PIPE SET AT 4.0'
INFILTRATION TEST 
BORING OFFSETMOIST BROWN LOOSE FINE SAND. SOME MEDIUM

Client ELWYN PALMER

Casing Hammer: Wt.

Sample Hammer: Wt.

% RQD

SOIL
Blows on Sampler

Ft.

1.5'/2.0'

Rock         
Recovery

Weather Conditions:

Casing

Project
ELEMENTARY SCHOOL
Location 895 ROUTE 9W
FORT MONTGOMERY, NY

Sa
m

pl
e 

N
um

be
r

D
ep

th

1.0'/1.5'

GRAVEL. TRACE SILT
POSSIBLE COBBLE OR BEDROCK

BORING TERMINATED AT 4.7

MATERIAL DESCRIPTION

Depth of 
Change

TOPSOIL 0.23 7

Sa
m

pl
e 

R
ec

ov
er

y

AUGER REFUSAL AT 4.7

MOIST BROWN LOOSE FINE SAND. LITTLE SILT
TRACE ROOTS

MOIST BROWN FIRM FINE SAND. SOME FINE
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ROCK CORE PHOTO 
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ROCK CORE PHOTO 

Core taken in Boring B5 from 4.6-9.6 ft 
Recovery = 4 ft. RQD= 73 

(Note: top of core is on left in photo) 
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SEISMIC DESIGN REPORT 
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	00-COVER DFT
	02 - NOT-bid - Mulitple Primes Rev Plans RFP
	03-Prop1 G RFP
	03-Prop2 M RFP
	03-Prop3 P RFP
	03-Prop4 E RFP
	04-Sample Agreement (A132-2019)
	05-General Conditions (A232-2019)
	06-Statement of Special Inspections
	Schedule of Inspection and Testing Agencies

	06-Submittal Form
	08-PWR's
	00 1001-BCA-Plan Deposit Policy
	00 2113-BCA-Information for Bidders
	002113 Information for Bidders - RFI Form
	00 3113-SCHOOL-Milestone Construction Schedule
	01 0000-MLC 2020-General Requirements
	01 1000-RIB-Summary - Multi Contract
	01 1100-USER-Roof Summary of Work
	01 2000-RIB-Price and Payment Procedures
	01 2100-RIB-Allowances
	01 2200-RIB-Unit Prices
	01 3000-RIB-Administrative Requirements
	01 3529.10-USER-Life Safety Requirements during School Construction
	01 4000-RIB-Quality Requirements
	01 4533-RIB-Code-Required Special Inspections and Procedures
	01 5000-RIB-Temporary Facilities and Controls
	01 5100-RIB-Temporary Utilities
	01 5500-RIB-Vehicular Access and Parking
	01 5713-RIB-Temporary Erosion and Sediment Control
	01 5721-BCA-Indoor Air Quality Controls
	01 6000-RIB-Product Requirements
	01 7000-RIB-Execution and Closeout Requirements
	01 7800-RIB-Closeout Submittals
	01 7800 closeout  forms
	01 7900-RIB-Demonstration and Training
	01 9113-RIB-General Commissioning Requirements
	01 9114-RIB-Commissioning Authority Responsibilities
	02 3000-BCA-Subsurface Investigation
	02 8213 Asbestos Abatement
	02 8313 Lead-Safe Work Practices
	02 8314 Miscellaneous Hazardous & Special Wastes
	03 3000 CastInPlaceConcrete
	04 0100-RIB-Maintenance of Masonry
	04 0511-RIB-Masonry Mortaring and Grouting
	04 2000-RIB-Unit Masonry
	04 2613-RIB-Masonry Veneer
	05 1200 Structural Steel Framing
	SECTION 05 1200
	STRUCTURAL STEEL FRAMING
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Structural Steel Connections shall be selected, completed or designed by the fabricator to withstand the design loads indicated.
	B. Delegated Engineering Responsibility.  Structural Steel Connection Design is delegated by the Engineer of Record to a qualified licensed professional engineer retained by the structural steel fabricator.  The connection design engineer retained by the fabricator shall prepare calculations, shop drawings, and other structural design details for submission to the Engineer of Record with the fabricator’s structural steel shop drawings.

	1.3 RELATED SECTIONS
	A. Code Required Special Inspections and Procedures – Section 01 4533
	B. Cast-In-Place Concrete – Section 03 3000
	C. Unit Masonry – Section 04 2000
	D. Steel Joist Framing – Section 05 2100
	E. Steel Decking – Section 05 3100
	F. Cold Formed Structural Metal Framing – Section 05 4000
	G. Metal Fabrications – 05 5000
	H. Metal Stairs - 055100

	1.4 REFERENCE STANDARDS
	A. American Institute of Steel Construction:
	B. American Society of Civil Engineers:
	C. ASTM International:
	D. American Welding Society:
	E. California Department of Health Services:
	F. Green Seal:
	G. Research Council on Structural Connections:
	H. SSPC: The Society for Protective Coatings:

	1.5 SUBMITTALS
	A. Section 013000 – Administrative Requirements for Submittal Procedures.
	B. Shop Drawings:
	C. Manufacturer's Mill Certificate: Certify products meet or exceed specified requirements.
	D. Mill Test Reports: Submit indicating structural strength, destructive and non-destructive test analysis, and.
	E. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification within previous 12 months.
	F. Qualification data for firms and persons specified in the Qualifications section documenting compliance with the specified requirements.
	G. Connection design calculations, stamped by a licensed NYS Professional Engineer.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with the following:
	B. Perform Work in accordance with 2018 Building Code of New York State.
	C. Maintain one copy of document on site.

	1.7 QUALIFICATIONS
	A. Fabricator: Company specializing in performing Work of this section with minimum 5 years documented experience with any of the following current AISC Certification:
	B. Erector: Company specializing in performing Work of this section with minimum 5 years documented experience with any of the following current AISC Certification:
	C. Shop Painter: Company specializing in performing Work of this section with minimum 5 years documented experience with any the following current AISC Certification:
	D. Welders and Welding Procedures: AWS D1.1 qualified within previous 12 months.
	E. Professional Engineer Qualifications:  Current active registration in New York State with experience with structural steel framing connection design similar to that indicated and shown in the contract drawings.


	PART 2 - PRODUCTS
	2.1 STRUCTURAL STEEL
	A. Structural W-Shapes: ASTM A992/A992M.  ASTM A572/A572M; Grade 50. ASTM A913/A913M; Grade 50.
	B. Structural T-Shapes: Cut from structural W-shapes.
	C. Channels and Angles: ASTM A36/A36M.
	D. Round Hollow Structural Sections: ASTM A500/A500M, Grade B.
	E. Rectangular Hollow Structural Sections: ASTM A500/A500M, Grade B.
	F. Structural Pipe: ASTM A53/A53M, Grade B.
	G. Structural Plates and Bars: ASTM A36/A36M.
	H. Floor Plates: ASTM A786/A786M raised pattern.
	I. Sliding Bearing Plates: Teflon coated.

	2.2 BOLTS, CONNECTORS, AND ANCHORS
	A. Bolts: Heavy hex, structural type.
	B. Nuts: ASTM A563; heavy hex type.
	C. Washers: ASTM F436; Type 1, beveled. Furnish clipped washers where space limitations require.
	D. Compressible-Washer-Type Direct Tension Indicators: ASTM F959; Type 325.
	E. Tension Control Assemblies: ASTM F1852; Type 1, heavy hex head, twist off type; complete with washers and heavy hex nuts.
	F. Anchor Rods: ASTM F1554; Grade 36.
	G. Threaded Rods: ASTM A36/A36M.
	H. Forged Structural Steel Hardware:
	I. Shear Connectors.  ASTM A108; headed, unfinished and in accordance with AWS D1.1; Type B

	2.3 WELDING MATERIALS
	A. Welding Materials: AWS D1.1; type required for materials being welded.

	2.4 FABRICATION
	A. Continuously seal joined members by intermittent welds and plastic filler. Continuous welds. Grind exposed welds smooth.
	B. Fabricate connections for bolt, nut, and washer connectors.
	C. Develop required camber for members.

	2.5 FINISHES
	A. Prepare structural component surfaces in accordance with SSPC SP 3.
	B. Shop prime structural steel members to a dry film thickness not less than 1.5 mils. Do not prime surfaces that will be fireproofed, field welded, in contact with concrete, or high strength bolted.
	C. Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication.
	D. Galvanizing for Bolts, Connectors, and Anchors:

	2.6 ACCESSORIES
	A. Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing additives, capable of developing minimum compressive strength of 7,000 psi at 28 days.
	B. Shop Primer: SSPC Paint 15, Type 1, red oxide.
	C. Touch-Up Primer: Match shop primer.

	2.7 SOURCE QUALITY CONTROL
	A. Section 01 45 33 - Quality Requirements: Testing and inspection requirements.
	B. Shop test bolted and welded connections as specified for field quality control tests.
	C. When fabricator is approved by Architect, submit certificate of compliance indicating Work performed at fabricator's facility conforms to Contract Documents.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Section 01 70 00 - Execution: Requirements for installation examination.
	B. Verify bearing surfaces are at correct elevation.
	C. Verify anchors rods are set in correct locations and arrangements with correct exposure for steel attachment.

	3.2 PREPARATION
	A. Section 01 70 00 - Execution: Requirements for installation preparation.
	B. Furnish templates for installation of anchor rods and embedment in concrete and masonry work.

	3.3 ERECTION
	A. Allow for erection loads, and for sufficient temporary bracing to maintain structure safe, plumb, and in alignment until completion of erection and installation of permanent bracing.
	B. Field weld components indicated on shop drawings.
	C. Field connect members with threaded fasteners; tighten to snug tight for bearing type connections.
	D. Do not field cut or alter structural members without approval of Architect/Engineer.
	E. After erection, touch up welds and abrasions to match shop finishes.

	3.4 GROUT INSTALLATION
	A. Remove defective concrete, laitance, dirt, oil, grease and other foreign material from concrete surfaces by brushing, hammering, chipping or other similar means until sound, clean concrete surface is achieved.
	B. Rough concrete lightly, but not enough to interfere with placement of grout.
	C. Remove foreign materials from metal surfaces in contact with grout.
	D. Align, level and maintain final positioning of components to be grouted.
	E. Saturate concrete surfaces with clean water; remove excess water, leave none standing.
	F. Shim bearing plates and equipment supports to proper elevation as shown on drawings, snug tighten anchor bolts.
	G. Fill void under bearing surface with grout. Install and pack grout to remove air pockets.
	H. Moist cure grout.
	I. Remove forms after grout is set. Trim grout edges to from smooth surface, splayed 45 degrees.
	J. Tighten anchor bolts after grout has cured for a minimum of 3 days.

	3.5 TOLERANCES
	A. Section 01 40 00 - Quality Requirements: Tolerances.
	B. Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.
	C. Maximum Offset From Alignment: 1/4 inch.

	3.6 FIELD QUALITY CONTROL
	A. Section 01 45 33 – Special Inspections: Requirements for inspecting, testing.
	B. Section 01 70 00 - Execution: Requirements for testing, adjusting, and balancing.
	C. Bolted Connections: Inspect in accordance with AISC 303.
	D. Welding: Inspect welds in accordance with AWS D1.1.
	E. Correct defective bolted connections and welds.


	END OF SECTION

	05 2100 - Steel Joist Framing
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 REFERENCE STANDARDS
	A. American Institute of Steel Construction:
	B. ASTM International:
	C. American Welding Society:
	D. Steel Joist Institute:
	E. SSPC: The Society for Protective Coatings:

	1.3 SUBMITTALS
	A. Section 01 30 00 – Administrative Requirements for submittal procedures.
	B. Shop Drawings:
	C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	D. Welders' Certificates: Submit manufacturer's certificates, certifying welders employed on the Work, verifying AWS qualification within previous 12 months.
	E. Mill Test Reports:  Furnish 3 copies of certified reports of steel component compliance with the requirements of applicable ASTM specifications.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with the following:
	B. Perform Work in accordance with the 2018 Uniform Fire Prevention and Building Code of New York State.

	1.5 QUALIFICATIONS
	A. Fabricator: Company specializing in performing Work of this section with minimum 5 years documented experience and a member of the Steel Joist Institute.
	B. Erector: Company specializing in performing Work of this section with minimum 5 years documented experience.
	C. Design connections not detailed on drawings under direct supervision of Professional Engineer experienced in design of this Work and licensed in State of New York.
	D. Welder’s Qualifications:  Welding shall be performed only by certified welding operators, and tackers who have been qualified as prescribed in the SJI Specifications to perform the type of welding required.

	1.6 INSPECTION
	A. Manufacturer’s Quality Control Shop Inspection:  Insure joist manufacturer’s compliance with inspection program provisions of the SJI Specifications.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 60 01 – Materials and Equipment.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:

	2.2 MATERIALS
	A. Open Web Joists Members: SJI K Series.
	B. Bolts: ASTM A325; Type 1 or Type 3, plain; heavy hex, structural type.
	C. Nuts: ASTM A563 heavy hex type.
	D. Washers: ASTM F436; Type 1, circular.
	E. Structural Steel for Supplementary Framing and Joist Leg Extensions: ASTM A36.
	F. Welding Materials: AWS D1.1; type required for materials being welded.
	G. Shop Primer: SSPC Paint 15, Type 1, red oxide.
	H. Touch-Up Primer: Match shop primer.
	I. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type I Inorganic.
	J. Bedding Mortar:

	2.3 FABRICATION
	A. Do not fabricate work of this section until receipt of approved shop drawings.  When drawings are “Approved as Noted”, progress fabrication in conformity with the correction notes thereon and submit revised drawings for formal approval and record.
	B. Furnish joists of sizes indicated on the drawings.
	C. Do not use connection which will interfere with bearing of steel deck on top chords.
	D. Bridging:  Horizontal bridging complying with the SJI Specifications.
	E. Holes in Chord Members:  Punch or drill approved holes in chord members where required for securing related work to joists.  Deduct area of holes from chord area when calculating the strength of the member.
	F. Extended Ends:  Furnish extended ends on joists where indicated.  Use joist manufacturer's standard method complying with Steel Joist Institute requirements and load tables.
	G. Ceiling Extensions:  Furnish ceiling extensions in areas where a ceiling is directly attached to or supported by the joist bottom chord.  Extend ends to within one inch of finished wall surface.  Use joist manufacturer's standard extension system of sufficient strength to support ceiling system.
	H. Joist Ends:  Manufacturer's standard ends complying with the SJI Specifications to suit type of supporting construction indicated, unless otherwise specified or shown.
	I. Anchors:  Furnish bearing plates, anchor bolts, and other required devices to be built into masonry and concrete construction.  Furnish templates necessary for accurate location of anchors in other work.
	J. Header Units:  Furnish header units to support tail joists at openings in floor and/or roof system not framed with steel shapes.
	K.
	L. Furnish bottom and top chord extensions as indicated on drawings.
	M. Fabricate to achieve end bearing of:
	N. Frame special sized openings in joist web framing as detailed.

	2.4 FINISHES
	A. Prepare joist component surfaces in accordance with SSPC SP 2.
	B. Shop prime joists and supplementary framing members. Do not prime surfaces that will be fireproofed, field welded, or in contact with concrete.
	C. Apply one coat of shop paint, resulting in a continuous dry film thickness of not less than 1.0 mil, to the joists, bridging and accessories.
	D. Leave joists and supplementary framing members unprimed.
	E. Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication.
	F. Galvanizing for Bolts, Connectors, and Anchors:

	2.5 SOURCE QUALITY CONTROL
	A. When fabricator is a member of the Steel Joist Institute, submit certificate of compliance indicating Work performed at fabricator's facility conforms to Contract Documents.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify bearing plates are set to required location and elevation.
	B. Verify bearing surfaces are ready to receive joists.

	3.2 ERECTION
	A. Erect and bear joists on supports.
	B. Allow for erection loads. Install sufficient temporary bracing to maintain framing safe, plumb, and in alignment.
	C. Coordinate placement of anchors in masonry construction for securing bearing plates.
	D. After joist alignment and installation of framing, field weld joist seat to bearing plates.
	E. Position and field weld joist chord extensions and wall attachments as detailed.
	F. Frame roof openings greater than 12 inches with supplementary framing.
	G. Do not permit erection of decking until joists are braced and secured or until completion of erection and installation of permanent bridging and bracing.
	H. Do not field cut or alter structural members without approval of Architect/Engineer.
	I. After erection, prime welds, abrasions, and surfaces not shop primed [except surfaces to be in contact with concrete.

	3.3 TOLERANCES
	A. Section 01 4533 - Quality Requirements: Tolerances.
	B. Maximum Variation From Plumb: 1/4.
	C. Maximum Offset From Alignment: 1/4.

	3.4 FIELD QUALITY CONTROL
	A. Section 01 45 33 – Special Inspections and Testing.
	B. Field inspect members, connections, welds, and tightening of high strength bolts in slip-critical connections.
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