
 

HIGHLAND FALLS –  
FORT MONTGOMERY CSD 
21 Morgan Road 
Highland Falls, NY 10928 

 

HS/IS Renovations  
 

SED Control Nos. 
44-09-01-04-0-004-016 Highland Falls Intermediate School 
44-09-01-04-0-008-019 James O’Neill High School 
 

BCA Project No. 2022-138 Ph3 
 

    
 
 
 
 
 
 
 
 
 
 
 
Set # ________ 
 
VOLUME I OF I 
BIDDING DOCUMENTS AND TECHNICAL SPECIFICATIONS 
DIVISIONS 00-01, 02-03, 05-12, 22-23, 26-28, & 31-32 
 
The above signed Architect/Engineer certifies that, to the best of his knowledge, information and belief, the plans and specifications are in 
accordance with applicable requirements of the New York State Uniform Fire Prevention and Building Code, the State Energy Conservation 
Code, construction standards of the State Education Department, and Part 56 of Title 12 of the Official Compilation of Codes, Rules and 
Regulations of the State of New York.   

P
R

O
J
E

C
T

  
M

A
N

U
A

L
 

Bernier, Carr & Associates, Engineers, 

Architects and Land Surveyors, P.C. 
31 Lewis Street; Suite 402 

Binghamton, New York 13901 

(607) 940–0199  





TABLE OF CONTENTS TO 
SPECIFICATION FOR 

 
Highland Falls – Fort Montgomery Central School District 

HS/IS Renovations 
Project No. 2022-138 Ph3 

  
 
  

Highland Falls-Fort Montgomery CSD  
HS/IS Renovations  Table of Contents 
Project No. 2022-138 Ph3 Page No. 1 of 4 

 

ALL CONTRACTORS 

Notice to Bidders 

Form of Proposal: Contract No. 1 – General Construction 

Form of Proposal: Contract No. 2 – Mechanical Construction 

Form of Proposal: Contract No. 3 – Plumbing Construction 

Form of Proposal: Contract No. 4 – Electrical Construction 

Sample Agreement (AIA A132-2019) 

General Conditions of the Contract for Construction (AIA A232-2019) 

Statement of Special Inspections – Highland Falls Intermediate School 

Statement of Special Inspections – James O’Neill High School  

Wage Rate Schedule 
 

DIVISION 00 – PROCUREMENT REQUIREMENTS 
00 1001 Plan Deposit Policy 
00 2113 Information to Bidders 
 Request for Information Form 
  

DIVISION 01 – GENERAL REQUIREMENTS  
01 0000 General Requirements 
01 2000 Price and Payment Procedures  
01 2100 Allowances 
01 2200 Unit Prices  
01 3000 Administrative Requirements 
 Submittal Form  
01 3529.10 Life Safety Requirements During School Construction  
01 4000 Quality Requirements 
01 4510 Asbestos Air & Project Monitoring and Control  
01 4533 Special Inspections and Procedures  
01 5000 Temporary Facilities and Controls 
01 5713 Temporary Erosion and Sediment Control 
01 5721 Indoor Air Quality Controls  
01 6000 Product Requirements 
01 7000 Execution and Closeout Requirements 
01 7329 Cutting and Patching 
01 7800 Closeout Submittals 
 Project Closeout Check List  
 Asbestos Certification 
 Warranty of Title  
01 9113 General Commissioning Requirements 
01 9114 Commissioning Authority Responsibilities  
  

DIVISION 02 – EXISTING CONDITIONS 
02 0150.99 Site Restoration 
02 8213 Asbestos Abatement 
02 8313 Lead Hazard Controls 
02 8314 PCB Caulk Abatement 
02 8315 Miscellaneous Hazardous & Special Wastes 
  

DIVISION 03 – CONCRETE 
03 3000 Cast-In-Place Concrete 
03 3001 Concrete Sidewalks, Curbs and Exterior Concrete Flatwork  
  

 
 



TABLE OF CONTENTS TO 
SPECIFICATION FOR 

 
Highland Falls – Fort Montgomery Central School District 

HS/IS Renovations 
Project No. 2022-138 Ph3 

  
 
  

Highland Falls-Fort Montgomery CSD  
HS/IS Renovations  Table of Contents 
Project No. 2022-138 Ph3 Page No. 2 of 4 

 

DIVISION 05 – METALS 
05 1200 Structural Steel Framing 
05 5000 Metal Fabrications 
  

DIVISION 06 – WOOD, PLASTICS, & COMPOSITES 
06 1000 Rough Carpentry 
  

DIVISION 07 – THERMAL AND MOISTURE PROTECTION 
07 0553 Fire and Smoke Assembly Identification  
07 2100 Thermal Insulation 
07 2726 Fluid-Applied Membrane Air Barriers, Vapor Impermeable  
07 8400 Firestopping 
07 9005 Joint Sealers 
  

DIVISION 08 – OPENINGS 
08 1113 Hollow Metal Doors and Frames 
08 1416 Flush Wood Doors 
08 1743 FRP Aluminum Hybrid Doors  
08 3100 Access Door and Panels 
08 3323 Overhead Coiling Doors 
08 5113 Aluminum Windows  
08 7100 Door Hardware 
08 8000 Glazing 
  

DIVISION 09 – FINISHES 
09 0561 Common Work Results for Flooring Preparation 
09 2116 Gypsum Board Assemblies 
09 3000 Tiling 
09 5100 Acoustical Ceilings 
09 6500 Resilient Flooring 
09 9000 Painting and Coating 
  

DIVISION 10 – SPECIALTIES  
10 2600 Wall and Door Protection  
10 2800 Toilet Room Accessories  
10 4400 Fire Protection Specialties  

 
DIVISION 11 – EQUIPMENT  

11 4000 Food Service Equipment  
 
DIVISION 12 – FURNISHINGS 

12 2400 Window Shades  
  
DIVISION 22 – PLUMBING 

22 0510 Basic Plumbing Requirements 
22 0515 Plumbing Firestopping 
22 0553 Plumbing Identification  
22 0719 Plumbing Piping Insulation 
22 1005 Plumbing Piping 
22 1006 Plumbing Piping Specialties 
22 3000 Plumbing Equipment 
22 4000 Plumbing Fixtures 
  



TABLE OF CONTENTS TO 
SPECIFICATION FOR 

 
Highland Falls – Fort Montgomery Central School District 

HS/IS Renovations 
Project No. 2022-138 Ph3 

  
 
  

Highland Falls-Fort Montgomery CSD  
HS/IS Renovations  Table of Contents 
Project No. 2022-138 Ph3 Page No. 3 of 4 

 

DIVISION 23 – HEATING, VENTILATING, & AIR CONDITIONING 
23 0510 Basic Mechanical Requirements 
23 0516 Expansion Fittings and Loops for HVAC Piping  
23 0517 Sleeves and Sleeve Seals for HVAC Piping  
23 0519 Meters and Gauges for HVAC Piping  
23 0523 General-Duty Valves for HVAC Piping  
23 0529 Hangers and Supports for HVAC Piping and Equipment  
23 0553 Identification for HVAC Piping and Equipment  
23 0593 Testing, Adjusting, and Balancing for HVAC  
23 0713 Duct Insulation 
23 0716 HVAC Equipment Insulation 
23 0719 HVAC Piping Insulation 
23 0800 Commissioning of HVAC  
23 0923 Direct-Digital System of HVAC  
23 2113 Hydronic Piping 
23 2114 Hydronic Specialties 
23 2123 Hydronic Pumps 
23 2300 Refrigerant Piping 
23 2500 HVAC Water Treatment 
23 3100 HVAC Ducts and Casings 
23 3300 Air Duct Accessories 
23 3423 HVAC Power Ventilators 
23 3700 Air Outlets and Inlets 
23 5100 Breeching, Chimneys, and Stacks 
23 5216 Condensing Boilers 
23 5223 Cast-Iron Boilers 
23 7413 Packaged Roof-Top Units 
23 8126.13 Small-Capacity Split-System Air Conditioners 
23 8129 Variable Refrigerant Flow HVAC Systems 
23 8200 Convection Heating and Cooling Units 
23 8216 Air Coils 
  

DIVISION 26 – ELECTRICAL 
26 0505 Selective Demolition for Electrical 
26 0510 Basic Electrical Requirements 
26 0519 Low-Voltage Electrical Power Conductors and Cables 
26 0526 Grounding and Bonding for Electrical Systems  
26 0529 Hangers and Supports for Electrical Systems  
26 0533.13 Conduit for Electrical Systems 
26 0533.16 Boxes for Electrical Systems 
26 0553 Identification for Electrical Systems 
26 0923 Lighting Control Devices 
26 2416 Panelboards 
26 2726 Wiring Devices 
26 2816.16 Enclosed Switches 
26 3213 Engine Generators 
26 3600 Transfer Switches  
26 5100 Interior Lighting 
  

DIVISION 27 – COMMUNICATIONS 
27 1500 Horizontal Cabling-CAT 6 
27 5313 GPS (Primex) Wireless Clock Systems 
  



TABLE OF CONTENTS TO 
SPECIFICATION FOR 

 
Highland Falls – Fort Montgomery Central School District 

HS/IS Renovations 
Project No. 2022-138 Ph3 

  
 
  

Highland Falls-Fort Montgomery CSD  
HS/IS Renovations  Table of Contents 
Project No. 2022-138 Ph3 Page No. 4 of 4 

 

DIVISION 28 – ELECTRONIC SAFETY AND SECURITY 
28 3100.10 Fire Detection and Alarm 
  

DIVISION 31 – EARTHWORK 
31 0000 Earthwork 
  

DIVISION 32 – EXTERIOR IMPROVEMENTS 
32 1216 Asphalt Paving 
  

 



 

 
Highland Falls-Fort Montgomery CSD 
HS/IS Renovations Notice to Bidders 
Project No. 2022-138 Ph3 Page No. 1 of 2 

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 
HS/IS Renovations  

Project No. 2022-138 Ph3  
 

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 3:30 p.m. prevailing time, on Tuesday January 28, 2025, at the 
 

Highland Falls-Fort Montgomery Central School District 
District Office 

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: 1-845-651-3845, 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. 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, 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. 
 

https://thebcgroup.biddyhq.com/
https://thebcgroup.biddyhq.com/
https://thebcgroup.biddyhq.com/
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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 Thursday January 9, 2025, commencing at 3:30 p.m. at the High School.  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 

http://www.thebcgroup.com/bidding
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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; HS kitchen upgrades, HS and IS HVAC upgrades, Electrical 
upgrades associated with HVAC work, 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 General 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 General Contractor shall further sub-divide his bid proposal as 
described in the following bid items, alternates, and/or unit prices.  The General 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 
 

Unit Prices: As described in Specification Section 01 2200 Unit Prices 

• Unit Price No. 1 – Bulk Rock Removal 
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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. 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 
 
 Fifteen Thousand  DOLLARS ($ 15,000.00      ) 
 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1) 
 
 
 
UNIT PRICES  
 
 
Unit Price Item No. 1 – Bulk Rock Removal  $  / per cubic yard 
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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  
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; HS kitchen upgrades, HS and IS HVAC upgrades, Electrical 
upgrades associated with HVAC work, 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 
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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 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 
 
 Twenty-Five Thousand  DOLLARS ($ 25,000.00      ) 
 
 
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  
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; HS kitchen upgrades, HS and IS HVAC upgrades, Electrical 
upgrades associated with HVAC work, 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 
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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 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 
 
 Five Thousand  DOLLARS ($ 5,000.00      ) 
 
 
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:     

 



FORM OF PROPOSAL 
Highland Falls-Fort Montgomery Central School District 

HS/IS Renovations 
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BID DESCRIPTION 
 
CONTRACT NO. 4 – ELECTRICAL  
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; HS kitchen upgrades, HS and IS HVAC upgrades, Electrical 
upgrades associated with HVAC work, 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 
 



FORM OF PROPOSAL 
Highland Falls-Fort Montgomery Central School District 

HS/IS Renovations 
 

 

 
Highland Falls-Fort Montgomery Central School District  Form of Proposal 
HS/IS Renovations  Contract No. 4 – Electrical 
Project No. 2022-138 Ph3 Page No. 2 of 14 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



FORM OF PROPOSAL 
Highland Falls-Fort Montgomery Central School District 

HS/IS Renovations 
 

 

 
Highland Falls-Fort Montgomery Central School District  Form of Proposal 
HS/IS Renovations  Contract No. 4 – Electrical 
Project No. 2022-138 Ph3 Page No. 3 of 14 

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 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 
 
 Ten Thousand  DOLLARS ($ 10,000.00      ) 
 
 
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) 

 

«Highland Falls-Fort Montgomery Central School Distict HS/IS Renovations» 

«Highland Falls Fort-Montgomery Central School District  

21 Morgan Road  

Highland Falls, New York 10928» 

 

«Contract No. [INSERT CONTRACT NAME] 

 

SED Control Nos.:  

44-09-01-04-0-008-019 James O'Neill High School  

44-09-01-04-0-004-016 Highs Falls Intermediate School  

 

Architects Project No.: 2022-138 Ph3» 

 

The Construction Manager: 

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

 

«Trition Construction»«» 

«1279 Route 300, 1st Floor 

Newburgh, New York 12550» 

«Telephone Number: (212) 388-5700» 

«» 

 

The Architect: 

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

 

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

«31 Lewis Street 



 

AIA Document A132 – 2019. Copyright © 1975, 1980, 1992, 2009, and 2019. All rights reserved. “The American Institute of Architects,” “American 

Institute of Architects,” “AIA,” the AIA Logo, and “AIA Contract Documents” are trademarks of The American Institute of Architects. This draft 

was produced at 11:57:03 ET on 05/13/2024 under Order No.3104239783 which expires on 11/07/2024, is not for resale, is licensed for one-time 

use only, and may only be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail 

docinfo@aiacontracts.com. 

User Notes:  (810836850) 

 

2 

 

Suite 402 

Binghamton, New York 13901» 

«Telephone Number: (607) 940-0199» 

«» 

 

The Owner and Contractor agree as follows. 
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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: «  » 

 

§ 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) 

     

 
§ 4.5 Liquidated damages, if any: 

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

 

« Per the General Conditions of the Contract for Construction  » 

 

§ 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: 
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§ 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. 

 

§ 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.) 

 

«N/A  » 

 

§ 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.) 

 

«Per the General Conditions of the Contract for Construction  » 

 

§ 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. 
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§ 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: 

 

«  » 

 

§ 5.3 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.) 

 

«0  » % «Annualy  » 

 

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 with exclusive jurisdiction in the New York Supreme Court with jurisdiction of the Project 

location. 

 

[ «  » ] 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. 
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§ 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: 

(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 Article 11 of AIA Document 

A232™–2019, General Conditions of the Contract for Construction, and elsewhere in the Contract Documents. 

 

§ 8.5.2 The Contractor shall provide bonds as set forth in Article 11 AIA Document A232™–2019, General Conditions of 

the Contract for , 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 
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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. 

 

.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.) 

 

«Exhibit B: Contractor’s Form of Proposal 

Exhibit C: Bonds and Insurances  » 

 

 

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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HIJKLMNOMIPHQRKLS

T ULVLPIKMWPNXQSQNVS

Y NZVLP

[ RNVHPIRHNP

\ IPR]QHLRHMIV̂MRNVSHP_RHQNVM̀IVIULP

a S_JRNVHPIRHNPS

b RNVSHP_RHQNVMJcMNZVLPMNPMJcMSLWIPIHLMRNVHPIRHNPS

d R]IVULSMQVMH]LMZNPe

f HQ̀L

g WIc̀LVHSMIV̂MRǸ WKLHQNV

Th WPNHLRHQNVMNOMWLPSNVSMIV̂MWPNWLPHc

TT QVS_PIVRLMIV̂MJNV̂S

TY _VRNXLPQVUMIV̂MRNPPLRHQNVMNOMZNPe

T[ Q̀SRLKKIVLN_SMWPNXQSQNVS

T\ HLP̀ QVIHQNVMNPMS_SWLVSQNVMNOMH]LMRNVHPIRH

Ta RKIQ̀SMIV̂M̂QSW_HLS
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HIJKLMNOPOOOQNRNIHMOSITUKVKTRV
WOPXPOYZ[\]Ô_̀\a\b\ca[
WOPXPXPOJd_OLcabeZ]bÔc]fg_ab[Xhijkhlmnopqrohsmrtuknovhwnrxtykhojkhzmowrkhomh{wyykpv|h}n~mpuqowmnhomh{wyykpv|h
�mpuhm~h�pm�mvqxv|h�knkpqxhlmnywowmnv|h��krw~wrqowmnv|hspq�wn�v|h�yyknyqhwvvtkyh�pwmphomhk�krtowmnhm~hojkhlmnopqro|h
��pkkuknoh�ko�kknh��nkphqnyhlmnopqromp����pkkukno��|hmojkphsmrtuknovhxwvokyhwnhojkh��pkkukno|hqnyh
�myw~wrqowmnvhwvvtkyhmphnk�mowqokyhq~okphpkrkw�ohm~h�wyvhmphk�krtowmnhm~hojkh��pkkukno|hqnyh�jknhpk�twpkyh��h
�m�kpnuknoqxh��knrwkvhmphsk�qpouknov|hq��pm�pwqokx�hwnvkpokyhlkpow~wrqowmnv|h�k�txqowmnv|hqnyh�q�kh�qokh
�rjkytxkv�

WOPXPX�OJd_OLcabeZ]bXhijkhlmnopqrohsmrtuknovh~mpuhojkhlmnopqroh~mphlmnvoptrowmn�hijkhlmnopqrohmph��pkkuknoh
pk�pkvknovhojkhknowpkhqnyhwnok�pqokyhq�pkkuknoh�ko�kknhojkh�qpowkvhjkpkomhqnyhvt�kpvkykvh�pwmphnk�mowqowmnv|h
pk�pkvknoqowmnv|hmphq�pkkuknov|hkwojkph�pwooknhmphmpqx�hijkhlmnopqrohuq�h�khquknykyhmphumyw~wkyhmnx�h��hqh
�myw~wrqowmn�hijkhlmnopqrohsmrtuknovhvjqxxhnmoh�khrmnvoptkyhomhrpkqokhqhrmnopqrotqxhpkxqowmnvjw�hm~hqn�h�wnyh���h
�ko�kknhojkhlmnopqromphqnyhojkh�prjwokrohmphojkh�prjwokro�vhrmnvtxoqnov|h���h�ko�kknhojkh��nkphqnyhojkhlmnvoptrowmnh
�qnq�kphmphojkhlmnvoptrowmnh�qnq�kp�vhrmnvtxoqnov|h���h�ko�kknhojkh��nkphqnyhojkh�prjwokrohmphojkh�prjwokro�vh
rmnvtxoqnov|h���h�ko�kknhojkhlmnopqromphqnyhojkhlmnvoptrowmnh�qnq�kphmphojkhlmnvoptrowmnh�qnq�kp�vhrmnvtxoqnov|h���h
�ko�kknhojkh��nkphqnyhqh�t�rmnopqromphmph�t��vt�rmnopqromph���h�ko�kknhojkhlmnvoptrowmnh�qnq�kphqnyhojkh�prjwokroh
qvhqhpk�pkvknoqow�khm~hojkh��nkp|hmph���h�ko�kknhqn�h�kpvmnvhmphknowowkvhmojkphojqnhojkh��nkphqnyhlmnopqromp�hijkh
lmnvoptrowmnh�qnq�kphqnyh�prjwokro|hqvhqhpk�pkvknoqow�khm~hojkh��nkp|hvjqxx|hjm�k�kp|h�khknowoxkyhomh�kp~mpuqnrkhqnyh
kn~mprkuknohm~hm�xw�qowmnvhtnykphojkhlmnopqrohwnoknykyhomh~qrwxwoqokh�kp~mpuqnrkhm~hojkwphytowkv�

�t�rmnopqrompvhvjqxxhqvvtukhojkhvqukhm�xw�qowmnvhomhojkhlmnopqrompvhqvhojkhlmnopqromphjqvhomhojkh��nkphqnyhojkh
�prjwokrohtnykph�knkpqxhlmnywowmnvh�}�h�������� hpkxqowmnvjw�vhqnyhpkv�mnvw�wxwowkvhm~hojkhlmnopqromphomhojkh��nkph
mph�prjwokrohqvhyk~wnkyhwnh�knkpqxhlmnywowmnvh�}�h�������� hvjqxxh�krmukhojmvkhm~hojkh�t�rmnopqromphomhojkh
lmnopqromp�

WOPXPX�XPO�jkpkhojkhokpuh���pkkukno�|h�lmnopqro�hmph��pwukhlmnopqro�hwvhtvkyhwnhojkh�knkpqxhlmnywowmnv|hhqnyhmojkph
lmnopqrohsmrtuknov|hwohvjqxxhukqnhojkhvk�qpqokh��nkp�lmnopqromph��pkkuknoh�ko�kknhojkh��nkphqnyhkqrjhwnyw�wytqxh
�pwukhlmnopqromphwyknow~wkyhwnhlmnywowmnvhm~hojkhlmnopqroh��knkpqxhqnyhmojkphrmnywowmnv���

WOPXPX¡OJd_O¢ce£Xhijkhokpuh��mp��hukqnvhojkhrmnvoptrowmnhqnyhvkp�wrkvhpk�twpkyh��hojkhlmnopqrohsmrtuknov|h�jkojkph
rmu�xkokyhmph�qpowqxx�hrmu�xkoky|hqnyhwnrxtykvhqxxhmojkphxq�mp|huqokpwqxv|hk�tw�ukno|hqnyhvkp�wrkvh�pm�wykyhmphomh�kh
�pm�wykyh��hojkhlmnopqromphomh~tx~wxxhojkhlmnopqromp�vhm�xw�qowmnv�hijkh�mp�huq�hrmnvowotokhojkh�jmxkhmphqh�qpohm~hojkh
�pm¤kro�

WOPXPX¥OJd_OSec¦_]bXhijkh�pm¤krohwvhojkhomoqxhrmnvoptrowmnhm~h�jwrjhojkh�mp�h�kp~mpukyhtnykphojkhlmnopqrohsmrtuknovh
uq�h�khojkh�jmxkhmphqh�qpohqnyh�jwrjhuq�hwnrxtykhrmnvoptrowmnh��hmojkphlmnopqrompv|hqnyh��hojkh��nkp�vhm�nh~mprkvh
qnyh�k�qpqokhlmnopqrompv�

WOPXPX§OLcabeZ]bce[XOlmnopqrompvhqpkh�kpvmnvhmphknowowkv|hmojkphojqnhojkhlmnopqromphmph�k�qpqokhlmnopqrompv|h�jmh
�kp~mpuh�mp�htnykphrmnopqrovh�wojhojkh��nkphojqohqpkhqyuwnwvokpkyh��hojkh�prjwokrohqnyhlmnvoptrowmnh�qnq�kp�hh

WOPXPẌOV_©ZeZb_OLcabeZ]bce[XO�k�qpqokhlmnopqrompvhqpkh�kpvmnvhmphknowowkvh�jmh�kp~mpuhrmnvoptrowmnhtnykphvk�qpqokh
rmnopqrovh�wojhojkh��nkphnmohqyuwnwvokpkyh��hojkh�prjwokrohqnyhlmnvoptrowmnh�qnq�kp�

WOPXPXªOJd_ÔeZ«\a¬[Xhijkhspq�wn�vhqpkhojkh�pq�jwrhqnyh�wrompwqxh�mpowmnvhm~hojkhlmnopqrohsmrtuknovhvjm�wn�hojkh
ykvw�n|hxmrqowmnhqnyhywuknvwmnvhm~hojkh�mp�|h�knkpqxx�hwnrxtywn�h�xqnv|hkxk�qowmnv|hvkrowmnv|hykoqwxv|hvrjkytxkv|hqnyh
ywq�pquv�

WOPXPXOJd_OV©_]\̀\]Zb\ca[Xhijkh��krw~wrqowmnvhqpkhojqoh�mpowmnhm~hojkhlmnopqrohsmrtuknovhrmnvwvown�hm~hojkh�pwooknh
pk�twpkuknovh~mphuqokpwqxv|hk�tw�ukno|hv�vokuv|hvoqnyqpyvhqnyh�mp�uqnvjw�h~mphojkh�mp�|hqnyh�kp~mpuqnrkhm~hpkxqokyh
vkp�wrkv�

WOPXPX®OKa[befg_ab[Oc̀OV_ē\]_Xh}nvoptuknovhm~h�kp�wrkhqpkhpk�pkvknoqowmnv|hwnhqn�hukywtuhm~hk��pkvvwmnhnm�h�nm�nhmph
xqokphyk�kxm�ky|hm~hojkhoqn�w�xkhqnyhwnoqn�w�xkhrpkqow�kh�mp�h�kp~mpukyh��hojkh�prjwokrohqnyhojkh�prjwokro�vh
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HIJKLMNOJNKPLJQRSPNTRUSPSRKVRHNUWRPVSIXRKKUIJOMPKRSWUHRKPOYSRRZRJNK[P\JKNSLZRJNKPIXP]RSWUHRPZÔPUJHMLQR_P̀UNTILNP
MUZUNONUIJ_PKNLQURK_PKLSWR̂K_PZIQRMK_PKaRNHTRK_PQSÒUJYK_PKVRHUXUHONUIJK_POJQPINTRSPKUZUMOSPZONRSUOMK[

bcdededfcghijiklcmnoipiqhcrksntePuTRP\JUNUOMPvRHUKUIJPwOaRSPUKPNTRPVRSKIJPUQRJNUXURQPUJPNTRPxYSRRZRJNPNIPSRJQRSPUJUNUOMP
QRHUKUIJKPIJPyMOUZKPUJPOHHISQOJHRP̀UNTP]RHNUIJPz{[|[PuTRP\JUNUOMPvRHUKUIJPwOaRSPKTOMMPJINPKTÌPVOSNUOMUN̂PNIPNTRP
}̀ JRSPISPyIJNSOHNISPOJQPKTOMMPJINP~RPMUO~MRPXISPSRKLMNKPIXPUJNRSVSRNONUIJKPISPQRHUKUIJKPSRJQRSRQPUJPYIIQPXOUNT[

bcdededdcriponllkhnq�pcmn�ihijiqhp�
�� uTRPNRSZP�xQQRJQLZ�xQQRJQO�PKTOMMPZROJPyTOJYRKPNIPNTRPyIJNSOHNPvIHLZRJNKPVSUISPNIPNTRPSRHRUVNPIXP

~UQKP̀TUHTPOSRPZOQRPVOSNPIXPNTRPxYSRRZRJN[
�� uTRPNRSZP��RSRUJ�PKTOMMPZROJPNTRPHIJNRJNKPIXPNTRPyIJNSOHNPvIHLZRJNKPOJQ�ISPNTRPHIJNRJNKPIXPNTRP

VOSNUHLMOSPKRHNUIJP̀TRSRPNTUKPNRSZPOVVROSK[
�� uTRPNRSZP�\JQUHONRQ�POKPLKRQPTRSRUJPKTOMMPZROJPKTÌJPIJPNTRPvSÒUJYKPISPQRKHSU~RQPUJPNTRPyIJNSOHNP

vIHLZRJNK[PPuRSZKPKLHTPOKP�]TÌJ�_P��INRQ�_P�]HTRQLMRQ�POJQP�]VRHUXURQ�PTOWRPNTRPKOZRPZROJUJYPOKP
�xKP\JQUHONRQ�[

�� uTRPNRSZP�yIJHROMRQ�POKPLKRQPTRSRUJPKTOMMPZROJPUNRZKPTUQQRJPXSIZPKUYTNPUJPKLHTPMIHONUIJKPOKPNSRJHTRK_P
HTOKRK_PKTOXNK_PXLSSRQPKVOHRK_P̀OMMK_PKMO~K_PO~IWRPHRUMUJYKPOJQPUJPHSÒMPKVOHRKPISPKRSWUHRPNLJJRMK[

�� uTRPNRSZP���VIKRQ�POKPLKRQPTRSRUJPKTOMMPZROJPJINP�HIJHROMRQ�POKPQRXUJRQPTRSRUJPOJQPNTRPKVOHRKP~RTUJQP
JISZOMM̂PHMIKRQPQIISKPKLHTPOKPUJNRSUISKPIXPHO~UJRNK[P

�� uTRPNRSZP��SIQLHN�POKPLKRQPTRSRUJPKTOMMPUJHMLQRPZONRSUOMK_PK̂KNRZKPOJQ�ISPR�LUVZRJN[
�� uTRPNRSZP��LSJUKT�POKPLKRQPTRSRUJPKTOMMPZROJPXLSJUKTPOJQPQRMUWRSPNIPNTRP�I~PKUNRPOMMPVSIQLHNKPJRHRKKOŜP

NTONPOSRPHIJJRHNRQP̀UNTPNTRP�ISaPUJHMLQUJYPLJMIOQUJY_PTOJQMUJY_PNSOJKVISNUJY_PLJ̀SOVVUJY_POJQP
UJKVRHNUJYPNTIKRPVSIQLHNKPNIP~RPUJKNOMMRQ[

�� uTRPNRSZP�\JKNOMM�POKPLKRQPTRSRUJPKTOMMPZROJPXLSJUKTPOMMPMO~ISPOJQPVRSXISZPOMMPIVRSONUIJKPHIJJRHNRQP̀UNTP
OKKRZ~M̂_PRSRHNUIJ_POJHTISUJY_PUJKNOMMONUIJPIXPVSIQLHNKPISP�ISa_PHLSUJY_PXUJUKTUJY_PHMROJUJYPOJQPKUZUMOSP
IVRSONUIJKPUJHMLQUJYPKLVVM̂UJYPOMMPJRHRKKOŜPNIIMK_PSUYYUJYPOJQPR�LUVZRJNPNIPQIPNTRP�ISa_POJQPHIJJRHNP
LV_PNRKN_PVMOHRPUJPIVRSONUIJPOJQPKRSWUHRPKLHTPVSIQLHNK[

�� uTRPNRSZP��SIWUQR�POKPLKRQPTRSRUJPKTOMMPZROJPXLSJUKTPOJQPUJKNOMM_P̀UNTILNPMUZUNONUIJ_POMMPMO~IS_PVSIQLHNK_P
ZONRSUOMK_PR�LUVZRJN_PNSOJKVISNONUIJ_PKRSWUHRK_PRNH[_PSR�LUSRQPNIPUJKNOMM_PHIZVMRNRPNTRP�ISa_POJQ�ISPNIPNRKNP
OJQPVMOHRPUJPIVRSONUIJ�KRSWUHR[

��� uTRPNRSZP�wIQUXUHONUIJK�PKTOMMPZROJPHTOJYRKPNIPNTRPyIJNSOHNPvIHLZRJNKPKL~KR�LRJNPNIPNTRP
HIZZRJHRZRJNPIXPNTRP̀ISa[

��� uTRPNRSZP��UVUJY�POKPLKRQPTRSRUJPKTOMMPZROJPVUVR_PSUYUQPHIJQLUN_PXUNNUJYK_PWOMWRK_PTOJYRSK_POJQPINTRSP
OHHRKKISURK_P̀TUHTPHIZVSUKRPOPK̂KNRZ[

��� uTRPNRSZKP�VSIVRS�_P�KONUKXOHNIŜ�_P�̀ISaZOJMUaR�POJQP̀ISQKPIXPKUZUMOSM̂PUZVMURQPUJNRSVSRNONUIJ_P
�LQYZRJN_PISPIVUJUIJ_PKTOMMP~RPLJQRSKNIIQPNIPZROJP�UJPNTRPIVUJUIJPIXPNTRPxSHTUNRHN�[

��� xKPLKRQPTRSRUJ_PNTRPNRSZKP��RJRSOMPyIJNSOHNIS�_P��y�POJQP��RJRSOMPyIJKNSLHNUIJPyIJNSOHNIS�PTOWRPNTRP
KOZRPZROJUJY[

��� xKPLKRQPTRSRUJ_PNTRPNRSZKP�wRHTOJUHOMPyIJNSOHNIS�POJQP�wy�PKTOMMPZROJPNTRPKOZRPNTUJY[
��� xKPLKRQPTRSRUJ_PNTRPNRSZKP��MLZ~UJYPyIJNSOHNIS�POJQP��y�PKTOMMPZROJPNTRPKOZRPNTUJY[
��� xKPLKRQPTRSRUJ_PNTRPNRSZKP��MRHNSUHOMPyIJNSOHNIS�POJQP��y�PKTOMMPZROJPNTRPKOZRPNTUJY[
��� xKPLKRQPTRSRUJ_PNTRPNRSZKP�]UNRPyIJNSOHNIS�POJQP�]y�PKTOMMPZROJPNTRPKOZRPNTUJY[
��� xKPLKRQPTRSRUJ_PNTRPNRSZKP��IIXPyIJNSOHNIS�POJQP��y�PKTOMMPZROJPNTRPKOZRPNTUJY[
��� xKPLKRQPTRSRUJ_PNTRPNRSZKP�xK~RKNIKPx~ONRZRJNPyIJNSOHNIS�POJQP�xxy�PKTOMMPZROJPNTRPKOZRPNTUJY[
��� uTRPNRSZP�VSI�RHNPKUNR�PKTOMMPZROJPNTRPKVOHRPOWOUMO~MRPNIPHIJNSOHNISKPONPMIHONUIJPIXPNTRPVSI�RHNPRUNTRSP

R�HMLKUWRM̂PISPNIP~RPKTOSRQP̀UNTPINTRSPHIJNSOHNISKPXISPVRSXISZOJHRPIXP�ISa[
��� uTRPNRSZP�ZUJUZLZPSR�LUSRZRJNK�PKTOMMPZROJPUJQUHONRQPSR�LUSRZRJNKPOSRPXISPOPKVRHUXUHPZUJUZLZP

OHHRVNO~MRPMRWRMPIXP�LOMUN̂��LOJNUN̂_POKPSRHIYJU�RQPUJPNTRPUJQLKNŜ[PxHNLOMP�ISaPKTOMMPHIZVM̂P�̀UNTUJP
KVRHUXURQPNIMRSOJHRK�PISPZÔPR�HRRQPZUJUZLZKP̀UNTUJPSROKIJO~MRPMUZUNK[PP�RXRSPLJHRSNOUJNURKPNIP
xSHTUNRHNP~RXISRPVSIHRRQUJY[

��� uTRPNRSZP�~OKUKPIXPQRKUYJ�PKTOMMPZROJPNTRPZONRSUOM_PVSIQLHNPISPZOJLXOHNLSRSPKTÌJPUJPNTRPyIJNSOHNP
vIHLZRJNKP̀OKPKRMRHNRQPNIPRKNO~MUKTPNTRPZUJUZLZP�LOMUN̂_PVRSXISZOJHRPOJQ�ISPIVRSONUIJPIXPNTRP
ZONRSUOMPISPVSIQLHN[

��� uTRPNRSZP�MO~RMRQ�PSRXRSKPNIPHMOKKUXUHONUIJP~̂POJPOVVSIWRQP]NOJQOSQKPxYRJĤ[
��� xKPLKRQPTRSRUJ_PNTRPNRSZP�xSHTUNRHN�PKTOMMPOMKIPZROJP��JYUJRRS�PKIPQLM̂PMUHRJKRQPNIP�VSIWUQRPHIJKLMNUJYP

KRSWUHRKPLJQRSPOP�R̀P�ISaP]NONRP�UHRJKR�POJQPLJQRSPyIJNSOHNPNIPVSIWUQRPVSIXRKKUIJOMPKRSWUHRKPNIPNTRP
}̀ JRS[�
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HIJ KLMNOMPQNRSTPPTUOVRNWLTXXNQMTUNTNYZPQTXN[PZQ\WMN]̂_TPTUOMM̀\UNaP\O\ÛNOLTONOLMNbZUOPTbOZPNWLTXXNPM[T\PN
ZPNPM[XTbMNTNYT_XOVN[PZc_bOdNQTOMP\TXdNZPN\UWOTXXTO\ZUNa\OL\UNOLMN[PMWbP\eMcNaTPPTUOVN[MP\ZcNTYOMPN
f_eWOTUO\TXNgZQ[XMO\ZUh

HIi KLMNOMPQNRjMUMPTXNgZUc\O\ZUWRNWLTXXNQMTUNOLMNjMUMPTXNgZUc\O\ZUWNZYNOLMNgZUWOP_bO\ZUNgZUOPTbOdN
gZUWOP_bO\ZUNkTUT̂MPNTWNlcm\WZPNnc\O\ZUN]lolNpZb_QMUONlolNlqrqsqtuvNnc\O\ZÙh

wxyz{x|}~~�����}�x���x������x}�x���x|}��~���x�}�������
wxyz{zyNKLMN\UOMUONZYNOLMNgZUOPTbONpZb_QMUOWN\WNOZN\UbX_cMNTXXN\OMQWNUMbMWWTPVNYZPNOLMN[PZ[MPNM�Mb_O\ZUNTUcNbZQ[XMO\ZUN
ZYNOLMNSZP�NeVNOLMNgZUOPTbOZPhNKLMNgZUOPTbONpZb_QMUOWNTPMNbZQ[XMQMUOTPVdNTUcNaLTON\WNPM�_\PMcNeVNZUMNWLTXXNeMNTWN
e\Uc\ÛNTWN\YNPM�_\PMcNeVNTXX�N[MPYZPQTUbMNeVNOLMNgZUOPTbOZPNWLTXXNeMNPM�_\PMcNZUXVNOZNOLMNM�OMUONbZUW\WOMUONa\OLNOLMN
gZUOPTbONpZb_QMUOWNTUcNPMTWZUTeXVN\UYMPTeXMNYPZQNOLMQNTWNeM\ÛNUMbMWWTPVNOZN[PZc_bMNOLMN\UOMUcMcNPMW_XOWh

wxyz{zyzyNKLMN\UmTX\c\OVNZYNTUVN[PZm\W\ZUNZYNOLMNgZUOPTbONpZb_QMUOWNWLTXXNUZON\UmTX\cTOMNOLMNgZUOPTbONZPN\OWNPMQT\U\ÛN
[PZm\W\ZUWhNoYN\ON\WNcMOMPQ\UMcNOLTONTUVN[PZm\W\ZUNZYNOLMNgZUOPTbONpZb_QMUOWNm\ZXTOMWNTUVNXTadNZPN\WNZOLMPa\WMN\UmTX\cNZPN
_UMUYZPbMTeXMdNOLMUNOLTON[PZm\W\ZUNWLTXXNeMNPMm\WMcNOZNOLMNM�OMUONUMbMWWTPVNOZNQT�MNOLTON[PZm\W\ZUNXM̂TXNTUcN
MUYZPbMTeXMhNoUNW_bLNbTWMNOLMNgZUOPTbONpZb_QMUOWNWLTXXNeMNbZUWOP_McdNOZNOLMNY_XXMWONM�OMUON[MPQ\OOMcNeVNXTadNOZN̂\mMN
MYYMbONOZNOLMN[TPO\MW�N\UOMUO\ZUWNTUcN[_P[ZWMWN\UNM�Mb_O\ÛNOLMNgZUOPTbOh

wxyz{z{N�P̂TU\�TO\ZUNZYNOLMNf[Mb\Y\bTO\ZUWN\UOZNc\m\W\ZUWdNWMbO\ZUWNTUcNTPO\bXMWdNTUcNTPPTÛMQMUONZYNpPTa\ÛWNWLTXXNUZON
bZUOPZXNOLMNgZUOPTbOZPN\UNc\m\c\ÛNOLMNSZP�NTQZÛNf_ebZUOPTbOZPWNZPN\UNMWOTeX\WL\ÛNOLMNM�OMUONZYNSZP�NOZNeMN
[MPYZPQMcNeVNTUVNOPTcMh

wxyz{z�N�UXMWWNZOLMPa\WMNWOTOMcN\UNOLMNgZUOPTbONpZb_QMUOWdNaZPcWNOLTONLTmMNaMXXs�UZaUNOMbLU\bTXNZPNbZUWOP_bO\ZUN
\Uc_WOPVNQMTU\ÛWNTPMN_WMcN\UNOLMNgZUOPTbONpZb_QMUOWN\UNTbbZPcTUbMNa\OLNW_bLNPMbẐU\�McNQMTU\ÛWh

wxyz{z�xoUNOLMNMmMUONZYNbZUYX\bONZPNc\WbPM[TUb\MWNTQZÛNOLMNgZUOPTbONpZb_QMUOWdN\UOMP[PMOTO\ZUWNa\XXNeMNeTWMcNZUNOLMN
YZXXZa\ÛN[P\ZP\O\MW�

H� gZUOPTbON]l̂PMMQMUÒh
HI kZc\Y\bTO\ZUWh
H� lccMUcTdNa\OLNOLZWMNZYNXTOMPNcTOMNLTm\ÛN[PMbMcMUbMNZmMPNOLZWMNZYNMTPX\MPNcTOMh
H� oUWOP_bO\ZUWNOZN�\ccMPWh
HJ jMUMPTXNgZUc\O\ZUWNZYNOLMNgZUOPTbONYZPNgZUWOP_bO\ZUdNgZUWOP_bO\ZUNkTUT̂MPNTWNlcm\WZPNnc\O\ZUh
Hi p\m\W\ZUNtuNZYNOLMNW[Mb\Y\bTO\ZUWh
H� p\m\W\ZUWNtqNOLP_N�vNZYNOLMNW[Mb\Y\bTO\ZUWNTUcNcPTa\ÛWh
H� �OLMPNcZb_QMUOWNW[Mb\Y\bTXXVNMU_QMPTOMcN\UNOLMNgZUOPTbONTWN[TPONZYNOLMNgZUOPTbONpZb_QMUOWh

oUNOLMNbTWMNZYNbZUYX\bONZPNc\WbPM[TUb\MWNeMOaMMUNcPTa\ÛWNTUcNp\m\W\ZUWNtqNOLP_N�vNZYNOLMNW[Mb\Y\bTO\ZUWNZPNa\OL\UNZPN
TQZÛNOLMNgZUOPTbONpZb_QMUOWNTUcNUZONbXTP\Y\McNeVNTccMUc_QdNOLMNlPbL\OMbONa\XXNcMOMPQ\UMNaL\bLNOT�MWN[PMbMcMUbMh

wxyz{z NfbTX\ÛNpPTa\ÛWNYZPNc\QMUW\ZUWdN\YNcZUMdN\WNcZUMNTONOLMNgZUOPTbOZP�WNZaUNP\W�hNNlXXNc\QMUW\ZUWNWLZaUNZUNOLMN
pPTa\ÛWNTPMNW_e¡MbONOZNmMP\Y\bTO\ZUNZYNTbO_TXNc\QMUW\ZUWNeVNOLMNgZUOPTbOZPhNNoON\WNOLMNPMW[ZUW\e\X\OVNZYNOLMNgZUOPTbOZPNOZN
mMP\YVNTXXNc\QMUW\ZUWN\UNOLMNY\MXcNOZN\UW_PMN[PZ[MPNTUcNTbb_PTOMNY\ONZYNQTOMP\TXWNTUcN\OMQWNOZNeMN\UWOTXXMchNN�MYZPMN
ZPcMP\ÛNTUVNQTOMP\TXWNZPNcZ\ÛNTUVNSZP�dNOLMNgZUOPTbOZPNTUcNMTbLNf_ebZUOPTbOZPNWLTXXNmMP\YVNTXXNM�\WO\ÛNbZUc\O\ZUWN
TUcNQMTW_PMQMUOWhNN¢ZNM�OPTNbLTP̂MNZPNbZQ[MUWTO\ZUNa\XXNeMNTXXZaMcNZUNTbbZ_UONZYNc\YYMPMUbMWNeMOaMMUNTbO_TXN
c\QMUW\ZUWNTUcNOLMNc\QMUW\ZUWN\Uc\bTOMcNZUNOLMNpPTa\ÛWhNNlUVNc\YYMPMUbMWNaL\bLNQTVNeMNYZ_UcNWLTXXNeMNW_eQ\OOMcNOZN
OLMNgZUWOP_bO\ZUNkTUT̂MPNTUcNlPbL\OMbONYZPNPMWZX_O\ZUNeMYZPMN[PZbMMc\ÛNa\OLNOLMNSZP�hR

wxyz{z£NSLMPMN\OMQWNTPMNW[Mb\Y\McNeVNOLMN_WMNZYNTNPMYMPMUbMNWOTUcTPcNUZONeZ_UcN\UNOLMNW[Mb\Y\bTO\ZUWdNOLMNcTOMNZYNOLMN
PMYMPMUbMNWOTUcTPcNWLTXXNeMNOLMNXTOMWONMc\O\ZUNTWNZ_OX\UMcN\UNOLMN�_\Xc\ÛNgZcMWNZYN¢MaN¤ZP�NfOTOMNTUc¥ZPNM�bM[ONTWN
W[Mb\Y\bTXXVN\Uc\bTOMcNZOLMPa\WMh

wxyz�x|�¦�����§���}�
KMPQWNbT[\OTX\�McN\UNOLMWMNjMUMPTXNgZUc\O\ZUWN\UbX_cMNOLZWMNOLTONTPMN]ùNW[Mb\Y\bTXXVNcMY\UMcdN]q̀NOLMNO\OXMWNZYNU_QeMPMcN
TPO\bXMWdNZPN]r̀NOLMNO\OXMWNZYNZOLMPNcZb_QMUOWN[_eX\WLMcNeVNOLMNlQMP\bTUNoUWO\O_OMNZYNlPbL\OMbOWh
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HIJKLIMNOPQRQPOSOTUN
VWXYZ[X\WY[][̂YX_̀Xa][b\YcXYZ[Xd_WY]efYXg_fhi[WŶX̀][jh[WYkcX_i\YXi_l\̀c\WmXn_]l̂X̂hfZXêXoekkoXeWlXoeWcoXeWlXe]Y\fk[̂X
ĥfZXêXoYZ[oXeWlXoeWpoXahYXYZ[X̀efYXYZeYXeXi_l\̀\[]X_]XeWXe]Y\fk[X\̂Xeâ[WYX̀]_iX_W[X̂YeY[i[WYXeWlXeqq[e]̂X\WXeW_YZ[]X\̂X
W_YX\WY[Wl[lXY_Xè̀[fYXYZ[X\WY[]q][YeY\_WX_̀X[\YZ[]X̂YeY[i[WYr

stuvutXVWXYZ[X[b[WYX_̀Xf_Ẁk\fŶX_]Xl\̂f][qeWf\[̂Xei_WmXYZ[Xd_WY]efYXg_fhi[WŶpX\WY[]q][YeY\_ŴXn\kkXa[XêX_hYk\W[lX
hWl[]XwXxryrzr

s{tuvu|XVWXYZ[X[b[WYX_̀X\Wf_Ŵ\̂Y[Wf\[̂Xn\YZ\WX_]Xa[Yn[[WXqe]ŶX_̀XYZ[Xd_WY]efYXg_fhi[WŶpX_]Xa[Yn[[WXYZ[Xd_WY]efYX
g_fhi[WŶXeWlXeqqk\feak[X̂YeWle]l̂pXf_l[̂XeWlX_]l\WeWf[̂pXYZ[Xd_WY]efY_]X̂Zekk}XX~x�Xq]_b\l[XYZ[Xa[YY[]Xjhek\YcX_]X
m][eY[]XjheWY\YcX_̀X�_]�pX~y�Xf_iqkcXn\YZXYZ[Xi_][X̂Y]\Wm[WYX][jh\][i[WYpX_]X~��X[\YZ[]X_]Xa_YZX\WXeff_]leWf[Xn\YZXYZ[X
�]fZ\Y[fY�̂X\WY[]q][YeY\_WrXX�Z[XY[]îXeWlXf_Wl\Y\_ŴX_̀XYZ\̂XwXxrzrypXZ_n[b[]pX̂ZekkXW_YX][k\[b[XYZ[Xd_WY]efY_]X_̀XeWcX_̀X
YZ[X_ak\meY\_ŴX̂[YX̀_]YZX\WXwX�ryXeWlXwX�r�r

stuvu|utX�WXYZ[Xg]en\Wm̂pXm\b[WXl\i[Ŵ\_ŴX̂ZekkXYe�[Xq][f[l[Wf[X_b[]X̂fek[lXi[êh][i[WŶXeWlXke]m[�̂fek[X
l]en\Wm̂X_b[]X̂iekk�̂fek[Xl]en\Wm̂rXX�fek\WmXg]en\Wm̂X̀_]Xl\i[Ŵ\_ŴpX\̀Xl_W[pX\̂Xl_W[XeYXYZ[Xd_WY]efY_]�̂X_nWX]\̂�r

stuvu|u|X�[̀_][X_]l[]\WmXeWcXieY[]\ek̂X_]Xl_\WmXeWcX�_]�pXYZ[Xd_WY]efY_]XeWlX[efZX�haf_WY]efY_]X̂ZekkXb[]\̀cX
i[êh][i[WŶXeYXYZ[Xq]_�[fYX̂\Y[XeWlX̂ZekkXa[X][̂q_Ŵ\ak[X̀_]XYZ[Xf_]][fYW[̂̂X_̀X̂hfZXi[êh][i[WŶrXX�_X[�Y]eXfZe]m[X_]X
f_iq[ŴeY\_WXn\kkXa[Xekk_n[lX_WXeff_hWYX_̀Xl\̀̀[][Wf[̂Xa[Yn[[WXefYhekXl\i[Ŵ\_ŴXeWlXYZ[Xl\i[Ŵ\_ŴX\Wl\feY[lX_WX
YZ[Xg]en\Wm̂rXX�WcXl\̀̀[][Wf[pXnZ\fZXiecXa[X̀_hWlpX̂ZekkXa[X̂hai\YY[lXY_XYZ[X�]fZ\Y[fYX̀_]X][̂_khY\_WXa[̀_][X
q]_f[[l\WmXn\YZXYZ[X�_]�r

stuvu|u�XV̀XeXi\W_]XfZeWm[X\WXYZ[X�_]�X\̂X̀_hWlXW[f[̂̂e]cXlh[XY_XefYhekX̀\[klXf_Wl\Y\_ŴpXYZ[Xd_WY]efY_]X̂ZekkX̂hai\YX
l[Ye\k[lXl]en\Wm̂X_̀X̂hfZXl[qe]Yh][X̀_]X][b\[nXacXYZ[X�]fZ\Y[fYXa[̀_][X\W\Y\eY\WmXYZ[XfZeWm[r
X
s{tuvu�X�Z[XY[]îXo�W_nk[lm[opXo][f_mW\�[oXeWlXol\̂f_b[]opXYZ[\]X][̂q[fY\b[Xl[]\beY\b[̂XeWlX̂\i\ke]XY[]îX\WXYZ[X
d_WY]efYXg_fhi[WŶpXêXĥ[lX\WX][̀[][Wf[XY_XYZ[Xd_WY]efY_]pX̂ZekkXa[X\WY[]q][Y[lXY_Xi[eWXYZeYXnZ\fZXYZ[Xd_WY]efY_]X
�W_n̂X~_]X̂Z_hklX�W_n�pX][f_mW\�[̂X~_]X̂Z_hklX][f_mW\�[�XeWlXl\̂f_b[]̂X~_]X̂Z_hklXl\̂f_b[]�X\WX[�[]f\̂\WmXYZ[Xfe][pX
�̂\kkXeWlXl\k\m[Wf[X][jh\][lXacXYZ[Xd_WY]efYXg_fhi[WŶrXX�Z[X[�q][̂̂\_WXo][ê_WeakcX\Ẁ[]eak[oXeWlX̂\i\ke]XY[]îX\WX
YZ[Xd_WY]efYXg_fhi[WŶX̂ZekkXa[X\WY[]q][Y[lXY_Xi[eWX][ê_WeakcX\Ẁ[]eak[XacXeXd_WY]efY_]X̀ei\k\e]Xn\YZXYZ[X�]_�[fYXeWlX
[�[]f\̂\WmXYZ[Xfe][pX̂�\kkXeWlXl\k\m[Wf[X][jh\][lX_̀XYZ[Xd_WY]efY_]XacXYZ[Xd_WY]efYXg_fhi[WŶr

s{tuvuvX�Z[XqZ]ê[Xoq[]̂\̂Y[WYkcX̀e\k̂oXeWlX_YZ[]X̂\i\ke]X[�q][̂̂\_ŴpXêXĥ[lX\WX][̀[][Wf[XY_XYZ[Xd_WY]efY_]pX̂ZekkXa[X
\WY[]q][Y[lXY_Xi[eWXeWcXf_ia\WeY\_WX_̀XefŶX_]X_i\̂̂\_ŴpXnZ\fZXfeĥ[̂XYZ[X�nW[]X_]XYZ[X�]fZ\Y[fYXY_X][ê_WeakcX
f_Wfkhl[XYZeYXYZ[Xd_WY]efY_]Xn\kkXW_YXf_iqk[Y[XYZ[X�_]�Xn\YZ\WXYZ[Xd_WY]efYX�\i[pX̀_]XYZ[Xd_WY]efYX�hiX_]X\WX
ĥâYeWY\ekXf_iqk\eWf[Xn\YZXYZ[X][jh\][i[WŶX_̀XYZ[Xd_WY]efYXg_fhi[WŶr
X
s{tuvu�XVWXYZ[X[b[WYX_̀X\Wf_Ŵ\̂Y[Wf\[̂Xn\YZ\WX_]Xa[Yn[[WXqe]ŶX_̀XYZ[Xd_WY]efYXg_fhi[WŶpX_]Xa[Yn[[WXYZ[Xd_WY]efYX
g_fhi[WŶXeWlXeqqk\feak[X̂YeWle]l̂pXf_l[̂XeWlX_]l\WeWf[̂pXYZ[X�]fZ\Y[fYX̂ZekkXa[XYZ[X̂_k[XeWlX̀\WekX\WY[]q][Y[]XeWlX
n\kkX\̂̂h[XeXn]\YY[WXl[f\̂\_WXY_XYZ[X�nW[]XeWlXYZ[Xd_WY]efY_]Xn\YZ\WXeX][ê_Weak[XY\i[X_̀Xn]\YY[WXW_Y\̀\feY\_WrXX�Z[X
�]fZ\Y[fY�̂Xl[f\̂\_WX̂ZekkXa[Xf_Wfkĥ\b[XeWlX̀\Wekr

HIJK�I��NPQ��TRISN�I��PIU�I�QS�TN���I�RP�T�T�SOTUN��ISN�I�O�PQIMN�OQ� PNO�IU�I�PQ¡T�P
HIJK�KJX�Z[X�]fZ\Y[fYXeWlXYZ[X�]fZ\Y[fY�̂Xf_ŴhkYeWŶX̂ZekkXa[Xl[[i[lXYZ[XehYZ_]̂XeWlX_nW[]̂X_̀XYZ[\]X][̂q[fY\b[X
VŴY]hi[WŶX_̀X�[]b\f[pX\Wfkhl\WmXYZ[Xg]en\Wm̂XeWlX�q[f\̀\feY\_ŴpXeWlX][Ye\WXekkXf_ii_WXkenpX̂YeYhY_]cpXeWlX_YZ[]X
][̂[]b[lX]\mZŶX\WXYZ[\]XVŴY]hi[WŶX_̀X�[]b\f[pX\Wfkhl\WmXf_qc]\mZŶrX�Z[Xd_WY]efY_]pX�haf_WY]efY_]̂pX
ĥa�̂haf_WY]efY_]̂pXeWlX̂hqqk\[]̂X̂ZekkXW_YX_nWX_]Xfke\iXeXf_qc]\mZYX\WXYZ[XVŴY]hi[WŶX_̀X�[]b\f[rX�hai\YYekX_]X
l\̂Y]\ahY\_WXY_Xi[[YX_̀̀\f\ekX][mhkeY_]cX][jh\][i[WŶX_]X̀_]X_YZ[]Xqh]q_̂[̂X\WXf_WW[fY\_WXn\YZXYZ[X�]_�[fYX\̂XW_YXY_Xa[X
f_ŴY]h[lXêXqhak\feY\_WX\WXl[]_meY\_WX_̀XYZ[X�]fZ\Y[fY�̂X_]X�]fZ\Y[fY�̂Xf_ŴhkYeWŶ�X][̂[]b[lX]\mZŶr

HIJK�K¢X�Z[Xd_WY]efY_]pX�haf_WY]efY_]̂pX�ha�̂haf_WY]efY_]̂pXeWlX̂hqqk\[]̂Xe][XehYZ_]\�[lXY_Xĥ[XeWlX][q]_lhf[XYZ[X
VŴY]hi[WŶX_̀X�[]b\f[Xq]_b\l[lXY_XYZ[ipX̂ha�[fYXY_XeWcXq]_Y_f_k̂X[̂Yeak\̂Z[lXqh]̂heWYXY_X�[fY\_ŴXxr�XeWlXxr£pX̂_k[kcX
eWlX[�fkĥ\b[kcX̀_]X[�[fhY\_WX_̀XYZ[X�_]�rX�kkXf_q\[̂Xiel[XhWl[]XYZ\̂XehYZ_]\�eY\_WX̂ZekkXa[e]XYZ[Xf_qc]\mZYXW_Y\f[pX\̀X
eWcpX̂Z_nWX_WXYZ[XVŴY]hi[WŶX_̀X�[]b\f[rX�Z[Xd_WY]efY_]pX�haf_WY]efY_]̂pX�ha�̂haf_WY]efY_]̂pXeWlX̂hqqk\[]̂XiecXW_YX
ĥ[XYZ[XVŴY]hi[WŶX_̀X�[]b\f[X_WX_YZ[]Xq]_�[fŶX_]X̀_]Xell\Y\_ŴXY_XYZ[X�]_�[fYX_hŶ\l[XYZ[X̂f_q[X_̀XYZ[X�_]�Xn\YZ_hYX
YZ[X̂q[f\̀\fXn]\YY[WXf_Ŵ[WYX_̀XYZ[X�nW[]pX�]fZ\Y[fYpXeWlXYZ[X�]fZ\Y[fY�̂Xf_ŴhkYeWŶr
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HIJKLIMNOPQR
HIJKLKJSTUVWXYSZ[S\Y]Ŵ_̀[WSX̂\àbWbS̀cSdWVỲ\cSefgfhiS_]ŴWSY]WSj\cŶZVYSk\VlmWcY[ŜWnl̀̂WS\cWSXẐYoSY\Sc\ỲpoS\̂S
q̀aWSc\ỲVWSY\SY]WS\Y]ŴSXẐYoiS[lV]Sc\ỲVWS[]ZrrSsWSX̂\àbWbS̀cS_̂ Ỳ̀cqSY\SY]WSbW[̀qcZYWbŜWX̂W[WcYZỲaWS\pSY]WSXẐYoSY\S
_]\mSY]WSc\ỲVWS̀[SZbb̂W[[WbSZcbS[]ZrrSsWSbWWmWbSY\S]ZaWSsWWcSblroS[ŴaWbS̀pSbWr̀aŴWbS̀cSXŴ[\ciSsoSmZ̀riSsoSV\l̂̀ŴiS
\̂SsoSWrWVŶ\c̀VSŶZc[m̀[[̀\cS̀pSZSmWY]\bSp\̂SWrWVŶ\c̀VSŶZc[m̀[[̀\cS̀[S[WYSp\̂Y]S̀cSY]WStq̂WWmWcYf

HIJKLKuSv\ỲVWS\pSjrZ̀m[SZ[SX̂\àbWbS̀cSdWVỲ\cSewfefxS[]ZrrSsWSX̂\àbWbS̀cS_̂ Ỳ̀cqSZcbS[]ZrrSsWSbWWmWbSY\S]ZaWSsWWcS
blroS[ŴaWbS\croS̀pSbWr̀aŴWbSY\SY]WSbW[̀qcZYWbŜWX̂W[WcYZỲaWS\pSY]WSXẐYoSY\S_]\mSY]WSc\ỲVWS̀[SZbb̂W[[WbSsoSVŴỲp̀WbS
\̂ŜWq̀[YŴWbSmZ̀riS\̂SsoSV\l̂̀ŴSX̂\àb̀cqSX̂\\pS\pSbWr̀aŴof

HIJKyIzP{PO|}Iz|O|I~�RI|��I��|���P��PN�
�]WSXẐỲW[S[]ZrrSZq̂WWSlX\cSX̂\Y\V\r[Sq\aŴc̀cqSY]WSŶZc[m̀[[̀\cSZcbSl[WS\pS�c[ŶlmWcY[S\pSdŴàVWS\̂SZcoS\Y]ŴS
c̀p\̂mZỲ\cS\̂Sb\VlmWcYZỲ\cS̀cSb̀q̀YZrSp\̂mfS�]WSXẐỲW[S_̀rrSl[WSt�tSk\VlmWcYSTh�x��h�exiS�l̀rb̀cqS
�cp\̂mZỲ\cS�\bWr̀cqSZcbSk̀q̀YZrSkZYZSTU]̀s̀YiSY\SW[YZsr̀[]SY]WSX̂\Y\V\r[Sp\̂SY]WSbWaWr\XmWcYiSl[WiSŶZc[m̀[[̀\ciSZcbS
WUV]ZcqWS\pSb̀q̀YZrSbZYZf

HIJK�I��P}�P�{I���N��|OPN�I�N�R}�I~�RI|��I�R}P|�QR
tcoSl[WS\piS\̂ŜWr̀ZcVWS\ciSZrrS\̂SZSX\̂Ỳ\cS\pSZSsl̀rb̀cqS̀cp\̂mZỲ\cSm\bWrS_̀Y]\lYSZq̂WWmWcYSY\SX̂\Y\V\r[Sq\aŴc̀cqS
Y]WSl[WS\piSZcbŜWr̀ZcVWS\ciSY]WS̀cp\̂mZỲ\cSV\cYZ̀cWbS̀cSY]WSm\bWrSZcbS_̀Y]\lYS]ZàcqSY]\[WSX̂\Y\V\r[S[WYSp\̂Y]S̀cSt�tS
k\VlmWcYSTh�x��h�exiS�l̀rb̀cqS�cp\̂mZỲ\cS�\bWr̀cqSZcbSk̀q̀YZrSkZYZSTU]̀s̀YiSZcbSY]WŜWnl̀[̀YWSt�tSk\VlmWcYS
�h�h��h�exiS�̂\�WVYS�l̀rb̀cqS�cp\̂mZỲ\cS�\bWr̀cqS�̂\Y\V\rS�\̂miS[]ZrrSsWSZYSY]WSl[̀cqS\̂ŜWròcqSXẐYo�[S[\rWŜ̀[�S
ZcbS_̀Y]\lYSr̀Zs̀r̀YoSY\SY]WS\Y]ŴSXẐYoSZcbS̀Y[SV\cŶZVY\̂[S\̂SV\c[lrYZcY[iSY]WSZlY]\̂[S\piS\̂SV\cŶ̀slY\̂[SY\iSY]WSsl̀rb̀cqS
c̀p\̂mZỲ\cSm\bWriSZcbSWZV]S\pSY]Ẁ̂SZqWcY[SZcbSWmXr\oWW[f

�������IuIII��M��
HIuKJI�R�R�|}
HIuKJKJS�]WS _cŴS̀[SY]WSXŴ[\cS\̂SWcỲYoS̀bWcỲp̀WbSZ[S[lV]S̀cSY]WStq̂WWmWcYSZcbS̀[ŜWpŴ̂WbSY\SY]̂\lq]\lYSY]WSj\cŶZVYS
k\VlmWcY[SZ[S̀pS[̀cqlrẐS̀cSclmsŴfS�]WS _cŴS[]ZrrSbW[̀qcZYWS̀cS_̂ Ỳ̀cqSZŜWX̂W[WcYZỲaWS_]\S[]ZrrS]ZaWSWUX̂W[[S
ZlY]\̂̀YoSY\Ss̀cbSY]WS _cŴS_̀Y]ŜW[XWVYSY\SZrrSmZYYŴ[ŜWnl̀̂ c̀qSY]WS _cŴ�[SZXX̂\aZrS\̂SZlY]\̂̀¡ZỲ\cfSTUVWXYSZ[S
\Y]Ŵ_̀[WSX̂\àbWbS̀cSdWVỲ\cS¢fhfeiSY]WSj\c[ŶlVỲ\cS�ZcZqŴSZcbSY]WSt̂V]̀YWVYSb\Sc\YS]ZaWS[lV]SZlY]\̂̀YofS�]WSYŴmS
£ _cŴ£SmWZc[SY]WS _cŴS\̂SY]WS _cŴ�[SZlY]\̂̀¡WbŜWX̂W[WcYZỲaWfS

HIuKJKuS�]WS _cŴS[]ZrrSpl̂c̀[]SY\SY]WSj\cŶZVY\̂iS_̀Y]̀cSp̀pYWWcSbZo[SZpYŴŜWVẀXYS\pSZS_̂ ỲYWcŜWnlW[YiS̀cp\̂mZỲ\cS
cWVW[[ẐoSZcbŜWrWaZcYSp\̂SY]WSj\cŶZVY\̂SY\SWaZrlZYWiSq̀aWSc\ỲVWS\piS\̂SWcp\̂VWSmWV]Zc̀V�[Sr̀WcŜ̀q]Y[fS

HIuKuI�¤P�R�QRIN�IO¥RI�¦�R�§�ÏP�|�QP|}I���|�{R�R�O�
HIuKuKJS�̂ \̀̂SY\SV\mmWcVWmWcYS\pSY]WS©\̂�iSZcbSlX\cS_̂ ỲYWcŜWnlW[YSsoSY]WSj\cŶZVY\̂iSY]WS _cŴS[]ZrrSpl̂c̀[]SY\S
Y]WSj\cŶZVY\̂ŜWZ[\cZsrWSWàbWcVWSY]ZYSY]WS _cŴS]Z[SmZbWSp̀cZcV̀ZrSẐ̂ZcqWmWcY[SY\Splrp̀rrSY]WS _cŴ�[S\sr̀qZỲ\c[S
lcbŴSY]WSj\cŶZVYfS�]WSj\cŶZVY\̂S[]ZrrS]ZaWSc\S\sr̀qZỲ\cSY\SV\mmWcVWSY]WS©\̂�SlcỲrSY]WS _cŴSX̂\àbW[S[lV]S
WàbWcVWfS�pSV\mmWcVWmWcYS\pSY]WS©\̂�S̀[SbWrZoWbSlcbŴSY]̀[SdWVỲ\cShfhfeiSY]WSj\cŶZVYS�̀mWS[]ZrrSsWSWUYWcbWbS
ZXX̂\X̂̀ZYWrof

ª«¬¬®¬̄°±²³́³µ³²¶
HIuKuK·S©]ŴWSY]WS _cŴS]Z[SbW[̀qcZYWbS̀cp\̂mZỲ\cSpl̂c̀[]WbSlcbŴSY]̀[SdWVỲ\cShfhSZ[S£V\cp̀bWcỲZri£SY]WSj\cŶZVY\̂S
[]ZrrS�WWXSY]WS̀cp\̂mZỲ\cSV\cp̀bWcỲZrSZcbS[]ZrrSc\YSb̀[Vr\[WS̀YSY\SZcoS\Y]ŴSXŴ[\cfŞ\_WaŴiSY]WSj\cŶZVY\̂SmZoS
b̀[Vr\[WS£V\cp̀bWcỲZr£S̀cp\̂mZỲ\ciSZpYŴS[WaWcS¹º»SbZo[�Sc\ỲVWSY\SY]WS _cŴiS_]ŴWSb̀[Vr\[l̂WS̀[ŜWnl̀̂WbSsoSrZ_iS
c̀Vrlb̀cqSZS[lsX\WcZS\̂S\Y]ŴSp\̂mS\pSV\mXlr[\̂oSrWqZrSX̂\VW[[S̀[[lWbSsoSZSV\l̂YS\̂Sq\aŴcmWcYZrSWcỲYoiS\̂SsoSV\l̂YS
\̂SẐs̀ŶZY\̂¹[»S\̂bŴfS�]WSj\cŶZVY\̂SmZoSZr[\Sb̀[Vr\[WS£V\cp̀bWcỲZr£S̀cp\̂mZỲ\cSY\S̀Y[SWmXr\oWW[iSV\c[lrYZcY[iS
[l̂WỲW[iSdlsV\cŶZVY\̂[SZcbSY]Ẁ̂SWmXr\oWW[iSdls¼[lsV\cŶZVY\̂[iSZcbS\Y]Ŵ[S_]\ScWWbSY\S�c\_SY]WSV\cYWcYS\pS[lV]S
c̀p\̂mZỲ\cS[\rWroSZcbSWUVrl[̀aWroSp\̂SY]WS�̂\�WVYSZcbS_]\SZq̂WWSY\SmZ̀cYZ̀cSY]WSV\cp̀bWcỲZr̀YoS\pS[lV]S̀cp\̂mZỲ\cf

ª«¬¬®¬̄°±²³́³µ³²¶
HIuK·I���N��|OPN�I|��I½R�¤PQR�I�R¾�P�R�IN�IO¥RI�¦�R�
HIuK·KJS�]WS _cŴS[]ZrrSmZ�WSZaZ̀rZsrWSp\̂S̀c[XWVỲ\ciSlX\cŜWnlW[YiSY]ZYSp̀WrbS[l̂aWoS\̂SYW[ỲcqS̀cp\̂mZỲ\cS\pS
WÙ[ỲcqSV\cb̀Ỳ\c[iS_]̀V]S̀[S�c\_cSY\SsWSZaZ̀rZsrWiSZcbS_]̀V]S̀[S]WrbSsoSY]WS _cŴSZYSY]Ẁ̂S\pp̀VW[fSSdlV]ŜWV\̂b[SẐWS
c\YSj\cŶZVYSk\VlmWcY[SZcbSY]WS _cŴSmZ�W[Sc\ŜWX̂W[WcYZỲ\cSZ[SY\SY]Ẁ̂SZVVl̂ZVoS\̂SV\mXrWYWcW[[f
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HIJKLKJMNOPMQRSPTMUOVWWMTPXVYSMVSMVTZOYXPZXMWVR[\WW]MWYZPSUP̂MX_M̀TVZXYZPMVTZOYXPZX\TPaM_TMVSMPSXYX]MWVR[\WW]M̀TVZXYZYSbM
VTZOYXPZX\TPaMYSMXOPMc\TYÛYZXY_SMROPTPMXOPMdT_cPZXMYUMW_ZVXP̂eMNOVXM̀PTU_SM_TMPSXYX]MYUMŶPSXY[YP̂MVUMXOPMfTZOYXPZXMYSMXOPM
fbTPPgPSXMVŜMYUMTP[PTTP̂MX_MXOT_\bO_\XMXOPMh_SXTVZXMi_Z\gPSXUMVUMY[MUYSb\WVTMYSMS\gjPTe

HIJKLKLMNOPMQRSPTMUOVWWMTPXVYSMVMZ_SUXT\ZXY_SMgVSVbPTMV̂kYUPTMWVR[\WW]M̀TVZXYZYSbMZ_SUXT\ZXY_SMgVSVbPgPSXMYSMXOPM
c\TYÛYZXY_SMROPTPMXOPMdT_cPZXMYUMW_ZVXP̂eMNOVXM̀PTU_SM_TMPSXYX]MYUMŶPSXY[YP̂MVUMXOPMh_SUXT\ZXY_SMlVSVbPTMYSMXOPM
fbTPPgPSXMVŜMYUMTP[PTTP̂MX_MXOT_\bO_\XMXOPMh_SXTVZXMi_Z\gPSXUMVUMY[MUYSb\WVTMYSMS\gjPTe

HIJKLKmMn[MXOPMPg̀ W_]gPSXM_[MXOPMh_SUXT\ZXY_SMlVSVbPTM_TMfTZOYXPZXMXPTgYSVXPUaMXOPMQRSPTMUOVWWMPg̀ W_]MVMU\ZZPUU_TM
Z_SUXT\ZXY_SMgVSVbPTM_TMVTZOYXPZXMX_MRO_gMXOPMh_SXTVZX_TMOVUMS_MTPVU_SVjWPM_jcPZXY_SMVŜMRO_UPMUXVX\UM\ŜPTMXOPM
h_SXTVZXMi_Z\gPSXUMUOVWWMjPMXOVXM_[MXOPMh_SUXT\ZXY_SMlVSVbPTM_TMfTZOYXPZXaMTPÙPZXYkPW]e

HIJKLKoMNOPMQRSPTMUOVWWM[\TSYUOMU\TkP]UM̂PUZTYjYSbM̀O]UYZVWMZOVTVZXPTYUXYZUaMWPbVWMWYgYXVXY_SUMVŜM\XYWYX]MW_ZVXY_SUM[_TMXOPM
UYXPM_[MXOPMdT_cPZXaMVŜMVMWPbVWM̂PUZTỲXY_SM_[MXOPMUYXPeMNOPMh_SXTVZX_TMUOVWWMjPMPSXYXWP̂MX_MTPW]M_SMXOPMTPVU_SVjWPMVZZ\TVZ]M_[M
YS[_TgVXY_SM[\TSYUOP̂Mj]MXOPMQRSPTMj\XMUOVWWMPpPTZYUPM̀T_̀PTM̀TPZV\XY_SUMTPWVXYSbMX_MXOPMUV[PM̀PT[_TgVSZPM_[MXOPMq_Tre

HIJKLKsMNOPMQRSPTMgV]M[\TSYUOMYS[_TgVXY_SM_TMUPTkYZPUMTPt\YTP̂M_[MXOPMQRSPTMj]MXOPMh_SXTVZXMi_Z\gPSXUMRYXOM
TPVU_SVjWPM̀T_g̀ XSPUUeMNOPMQRSPTMgV]MVWU_M[\TSYUOMVS]M_XOPTMYS[_TgVXY_SM_TMUPTkYZPUM\ŜPTMXOPMQRSPTuUMZ_SXT_WMVŜM
TPWPkVSXMX_MXOPMh_SXTVZX_TuUM̀PT[_TgVSZPM_[MXOPMq_TrMRYXOMTPVU_SVjWPM̀T_g̀ XSPUUMV[XPTMTPZPYkYSbMXOPMh_SXTVZX_TuUM
RTYXXPSMTPt\PUXM[_TMU\ZOMYS[_TgVXY_SM_TMUPTkYZPUe

HIJKLKvMwSWPUUM_XOPTRYUPM̀T_kŶP̂MYSMXOPMh_SXTVZXMi_Z\gPSXUaMXOPMQRSPTMUOVWWM[\TSYUOMX_MPVZOMdTYgPMh_SXTVZX_TMXOPM
[_WW_RYSbx

yz h_̀YPUM[_TMh_SUXT\ZXY_SxMMNOPMdTYgPMh_SXTVZX_TUMRYWWMPVZOMjPM[\TSYUOP̂MRYXO_\XMZOVTbPM\̀MX_MXR_M{|}M
UPXUM_[Mh_SXTVZXMiTVRYSbUaMdT_cPZXMlVS\VWUMVŜM~ŶMf̂ P̂Ŝ\gUM[_TM\UPM̂\TYSbMZ_SUXT\ZXY_SM[_TMXOPYTM
_RSM\UPMVŜMXOPM\UPM_[MXOPYTM�\jZ_SXTVZX_TUe

y� QRSPTMUOVWWM[\TSYUOMV̂ ŶXY_SVWMUPXUM\̀_SMVMh_SXTVZX_TuUMRTYXXPSMTPt\PUXeMM�\ZOMV̂ ŶXY_SVWMUPXUMRYWWMjPM
T̀_kŶP̂MVXMXOPMZ_UXM_[M̀TYSXYSbaM̀_UXVbPMVŜMOVŜWYSbeMMdVTXYVWMUPXUMRYWWM�QNMjPM̀T_kŶP̂e

y� �\jZ_SXTVZX_TUMVŜM_XOPTMPSXYXYPUM̂PUYTYSbMZ_̀YPUM_[MiTVRYSbUMVŜM_XOPTMZ_SXTVZXMi_Z\gPSXUMUOVWWM
_jXVYSMXOPgM[T_gMXOPMTPÙPZXYkPMdTYgPMh_SXTVZX_Te

HIJKLK�MNOPMQRSPTMUOVWWM[_TRVT̂MVWWMZ_gg\SYZVXY_SUMX_MXOPMh_SXTVZX_TMXOT_\bOMXOPMh_SUXT\ZXY_SMlVSVbPTeMQXOPTM
Z_gg\SYZVXY_SMUOVWWMjPMgV̂PMVUMUPXM[_TXOMYSM�PZXY_SM�e|e�e

HIJKLK�INOPMQRSPTMUOVWWMS_XMU\̀PTkYUPaM̂YTPZXaM_TMOVkPMZ_SXT_WM_TMV\XO_TYX]M_kPTaMS_TMjPMTPÙ_SUYjWPM[_TaMXOPM
h_SXTVZX_TUuMgPVSUaMgPXO_̂UaMXPZOSYt\PUaMUPt\PSZPUaM_TM̀T_ZP̂\TPUM_[MZ_SUXT\ZXY_SM_TMXOPMUV[PX]M̀TPZV\XY_SUMVŜM
T̀_bTVgUMYSZŶPSXMXOPTPX_aM_TM[_TMVS]M[VYW\TPM_[MXOPMh_SXTVZX_TMX_MZ_g̀ W]MRYXOMWVRUM_TMTPb\WVXY_SUMV̀ ẀYZVjWPMX_MXOPM
[\TSYUOYSbM_TM̀PT[_TgVSZPM_[MXOPMq_TreMMQRSPTMRYWWMS_XMjPMTPÙ_SUYjWPM[_TMh_SXTVZX_TuUM[VYW\TPMX_M̀PT[_TgM_TM[\TSYUOM
XOPMq_TrMYSMVZZ_T̂VSZPMRYXOMXOPMh_SXTVZXMi_Z\gPSXUe

HIJKmI�������I�����I��I����I���I����
n[MXOPMh_SXTVZX_TM[VYWUMX_MZ_TTPZXMq_TrMXOVXMYUMS_XMYSMVZZ_T̂VSZPMRYXOMXOPMTPt\YTPgPSXUM_[MXOPMh_SXTVZXMi_Z\gPSXUMVUM
TPt\YTP̂Mj]M�PZXY_SM�|e|M_TMTP̀PVXP̂W]M[VYWUMX_MZVTT]M_\XMq_TrMYSMVZZ_T̂VSZPMRYXOMXOPMh_SXTVZXMi_Z\gPSXUaMXOPMQRSPTM
gV]MYUU\PMVMRTYXXPSM_T̂PTMX_MXOPMh_SXTVZX_TMX_MUX_̀MXOPMq_TraM_TMVS]M̀_TXY_SMXOPTP_[aM\SXYWMXOPMZV\UPM[_TMU\ZOM_T̂PTMOVUM
jPPSMPWYgYSVXP̂�MO_RPkPTaMXOPMTYbOXM_[MXOPMQRSPTMX_MUX_̀MXOPMq_TrMUOVWWMS_XMbYkPMTYUPMX_MVM̂\X]M_SMXOPM̀VTXM_[MXOPMQRSPTM
X_MPpPTZYUPMXOYUMTYbOXM[_TMXOPMjPSP[YXM_[MXOPMh_SXTVZX_TM_TMVS]M_XOPTM̀PTU_SM_TMPSXYX]aMPpZP̀XMX_MXOPMPpXPSXMTPt\YTP̂Mj]M
�PZXY_SM�e�e�e

HIJKoI�������I�����I��I�����I���I���I����
n[MXOPMh_SXTVZX_TM̂P[V\WXUM_TMSPbWPZXUMX_MZVTT]M_\XMXOPMq_TrMYSMVZZ_T̂VSZPMRYXOMXOPMh_SXTVZXMi_Z\gPSXUMVŜM[VYWUM
RYXOYSMVMXPS�̂V]M̀PTY_̂MV[XPTMTPZPỲXM_[MS_XYZPM[T_gMXOPMQRSPTMX_MZ_ggPSZPMVŜMZ_SXYS\PMZ_TTPZXY_SM_[MU\ZOM̂P[V\WXM_TM
SPbWPZXMRYXOM̂YWYbPSZPMVŜM̀T_g̀ XSPUUaMXOPMQRSPTMgV]aMRYXO_\XM̀TPc\̂YZPMX_M_XOPTMTPgP̂YPUMXOPMQRSPTMgV]MOVkPaM
Z_TTPZXMU\ZOM̂P[V\WXM_TMSPbWPZXeM�\ZOMVZXY_SMj]MXOPMQRSPTMVŜMVg_\SXUMZOVTbP̂MX_MXOPMh_SXTVZX_TMVTPMj_XOMU\jcPZXMX_M
TPkYPRMj]MXOPMh_SUXT\ZXY_SMlVSVbPTMVŜM̀TY_TMV̀ T̀_kVWM_[MXOPMfTZOYXPZXaMVŜMXOPMh_SUXT\ZXY_SMlVSVbPTM_TMfTZOYXPZXM
gV]aM̀\TU\VSXMX_M�PZXY_SM e¡e�aMRYXOO_ŴM_TMS\WWY[]MVMhPTXY[YZVXPM[_TMdV]gPSXMYSMRO_WPM_TMYSM̀VTXaMX_MXOPMPpXPSXM
TPVU_SVjW]MSPZPUUVT]MX_MTPYgj\TUPMXOPMQRSPTM[_TMXOPMTPVU_SVjWP¢Z_UXM_[MZ_TTPZXYSbMU\ZOM̂P[YZYPSZYPUaMYSZW\̂YSbM
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HIJKLMNOKPQKJNKNORJSOTUVQKJNRWXUJOYULOWZKO[UJNWL\TWXUJO]RJR̂KLMNORJSO_LTZXWKTWMNORJSOWZKXLOLKNQKTWX̀KOTUJN\aWRJWNMO
RSSXWXUJRaONKL̀XTKNOVRSKOJKTKNNRLbOcbON\TZOSKYR\aWdOJK̂aKTWdOULOYRXa\LKeOfYOT\LLKJWORJSOY\W\LKOQRbVKJWNORLKOJUWO
N\YYXTXKJWOWUOTÙKLON\TZORVU\JWNdOWZKO[UJWLRTWULONZRaaOQRbOWZKOSXYYKLKJTKOWUOWZKOHIJKLeOfYOWZKO[UJWLRTWULOSXNR̂LKKNOIXWZO
WZKORTWXUJNOUYOWZKOHIJKLOULOWZKO_LTZXWKTWdOULOWZKORVU\JWNOTaRXVKSORNOTUNWNOWUOWZKOHIJKLdOWZKO[UJWLRTWULOVRbOYXaKORO
[aRXVOQ\LN\RJWOWUO_LWXTaKOghe

ijklmlnOfJOWZKOK̀KJWO[UJWLRTWULOYRXaNdOLKY\NKNOULOJK̂aKTWNOWUOQKLYULVOTaUNKU\WOUcaX̂RWXUJNdOXJTa\SXĴOIXWZU\WOaXVXWRWXUJO
QKLYULVRJTKOUYOXJTUVQaKWKOXWKVNORNORWWRTZKSOWUOWZKO[KLWXYXTRWKOUYOo\cNWRJWXRaO[UVQaKWXUJdOIXWZXJOYULWbpYX̀KOqrhsOSRbNO
YUaaUIXĴOWZKOSRWKOUYOo\cNWRJWXRaO[UVQaKWXUJOULOWXVKOYLRVKOV\W\RaabOR̂LKKSO\QUJOcKWIKKJOHIJKLORJSOtLXVKO
[UJWLRTWULdOWZKOHIJKLOVRbdOIXWZU\WOY\LWZKLOJUWXTKOqKPTKQWOWUOXJYULVOWZKO[UJWLRTWULOXWNORWWKVQWOWUOT\LKOXNOXJRSKu\RWKsO
RJSOIXWZU\WOQLKv\SXTKOWUOUWZKLOLKVKSXKNOWZKOHIJKLOVRbOZR̀KdOTULLKTWON\TZOSKYXTXKJTXKNeOOfJON\TZOTRNKdORJORQQLUQLXRWKO
[ZRĴKOHLSKLONZRaaOcKOXNN\KSOSKS\TWXĴOYLUVOtRbVKJWNOWZKJOULOWZKLKRYWKLOS\KOWUO[UJWLRTWULOWZKOTUNWOUYOTULLKTWXĴON\TZO
SKYXTXKJTXKNeOO[UJWLRTWULONZRaaOcKOaXRcaKOWUOWZKOHIJKLOYULORJbORSSXWXUJRaOTUNWNdOXJTa\SXĴOIXWZU\WOaXVXWRWXUJdOWZUNKO
TZRL̂KSOcbO_LTZXWKTWdO_WWULJKbNdOULOUWZKLNORWWLXc\WRcaKOWUON\TZOYRXa\LKdOLKY\NRadOULOJK̂aKTWe

wxyz{x|}~����x������x���x���x��x��������
wxyz{z���ZKWZKLO�UL�OUYÒRLXU\NO[UJWLRTWULNOXNOULOXNOJUWOQRLWXRaabOULOY\aabOTUVQaKWKSdOWZKOQLKVXNKNOqNXWKORJSOc\XaSXĴNsO
RLKOWZKOQLUQKLWbOUYOWZKOHIJKLOIZUONZRaaOZR̀KOTKLWRXJOLX̂ZWNORJSOQLX̀XaK̂KNOXJOTUJJKTWXUJOIXWZO\NKOUYONRVKe

wxyz{zy�fJON\TZOK̀KJWdO[UJWLRTWULOIZUNKO\JYXJXNZKSO�UL�OXNOQKLYULVKSON\cNKu\KJWabONZRaaOcKOLKNQUJNXcaKOYULOWZKO
QLK̀KJWXUJOUYORJbOSRVR̂KOWUON\TZOHIJKLMNOXJNWRaaRWXUJeOOo\TZO\NKOULOUTT\QRJTbOcbOWZKOHIJKLONZRaaOXJOJUOXJNWRJTKO
TUJNWXW\WKORTTKQWRJTKOUYORJbOUYOWZKO�UL�e

�������x�xxx�|������|�
wx�z�x��~����
wx�z�z�O�ZKO[UJWLRTWULOXNOWZKOQKLNUJOULOKJWXWbOXSKJWXYXKSORNON\TZOXJOWZKO_̂LKKVKJWORJSOXNOLKYKLLKSOWUOWZLU\̂ZU\WOWZKO
[UJWLRTWO�UT\VKJWNORNOXYONXĴ\aRLOXJOJ\VcKLeO�ZKO[UJWLRTWULONZRaaOcKOaRIY\aabOaXTKJNKSdOXYOLKu\XLKSOXJOWZKOv\LXNSXTWXUJO
IZKLKOWZKOtLUvKTWOXNOaUTRWKSeO�ZKO[UJWLRTWULONZRaaOSKNX̂JRWKOXJOILXWXĴOROLKQLKNKJWRWX̀KOIZUONZRaaOZR̀KOKPQLKNNO
R\WZULXWbOWUOcXJSOWZKO[UJWLRTWULOIXWZOLKNQKTWOWUORaaOVRWWKLNO\JSKLOWZXNO[UJWLRTWeO�ZKOWKLVO�[UJWLRTWUL�OVKRJNOWZKO
[UJWLRTWULOULOWZKO[UJWLRTWULMNOR\WZULX�KSOLKQLKNKJWRWX̀Ke

wx�z�z�z���ZKLKOWZKOIULSNO�[UJWLRTWUL�dO�tLXVKO[UJWLRTWUL�dOULORJbOLKYKLKJTKOWUO�KRTZO[UJWLRTWUL�OUTT\LNOXJOWZKO
[UJWLRTWO�UT\VKJWNdOWZKbONZRaaOVKRJOWZKOQKLNUJdOYXLVNOULOUL̂RJX�RWXUJOZR̀XĴORO[UJWLRTWOYULOWZKO�UL�ORNONKWOYULWZOXJO
WZKO_̂LKKVKJWe

wx�z�z�zy��ZKO[UJWLRTWULOLKQLKNKJWNOWUOWZKOHIJKLOWZRWOXWOQUNNKNNKNOWZKON�XaadOKPQKLXKJTKdORJSOLKNU\LTKNOWUOQKLYULVOWZKO
�UL�OTUVQKWKJWabORJSOSXaX̂KJWabOXJORJOULSKLabORJSONRYKOYRNZXUJORJSOXJORTTULSRJTKOIXWZOWZKORJWXTXQRWKSOVXaKNWUJKO
RJS ULOTUVQaKWXUJOSRWKqNsORNORQQaXTRcaKe

wx�z�zyO�ZKO[UJWLRTWULONZRaaOQKLYULVOWZKO�UL�OXJORTTULSRJTKOIXWZOWZKO[UJWLRTWO�UT\VKJWNe

wx�z�z�O�ZKO[UJWLRTWULONZRaaOJUWOcKOLKaXK̀KSOUYOXWNOUcaX̂RWXUJNOWUOQKLYULVOWZKO�UL�OXJORTTULSRJTKOIXWZOWZKO[UJWLRTWO
�UT\VKJWNOKXWZKLOcbORTWX̀XWXKNOULOS\WXKNOUYOWZKO[UJNWL\TWXUJO]RJR̂KLOULO_LTZXWKTWOXJOWZKXLORSVXJXNWLRWXUJOUYOWZKO
[UJWLRTWdOULOcbOWKNWNdOXJNQKTWXUJNOULORQQLÙRaNOLKu\XLKSOULOQKLYULVKSOcbOQKLNUJNOULOKJWXWXKNOUWZKLOWZRJOWZKO[UJWLRTWULe

wx�zyx��¡��}x��x��~���¢�x£�¢¤��~��x�~¥x¦���¥x��~¥����~�x§̈x��~���¢���
wx�zyz�O©PKT\WXUJOUYOWZKO[UJWLRTWOcbOWZKO[UJWLRTWULOXNOROLKQLKNKJWRWXUJOWZRWOWZKO[UJWLRTWULOZRNÒXNXWKSOWZKONXWKdOcKTUVKO
K̂JKLRaabOYRVXaXRLOIXWZOaUTRaOTUJSXWXUJNO\JSKLOIZXTZOWZKO�UL�OXNOWUOcKOQKLYULVKSdORJSOTULLKaRWKSOQKLNUJRaO
UcNKL̀RWXUJNOIXWZOLKu\XLKVKJWNOUYOWZKO[UJWLRTWO�UT\VKJWNe

wx�zyzyOªKTR\NKOWZKO[UJWLRTWO�UT\VKJWNORLKOTUVQaKVKJWRLbdOWZKO[UJWLRTWULONZRaadOcKYULKONWRLWXĴOKRTZOQULWXUJOUYOWZKO
�UL�dOTRLKY\aabONW\SbORJSOTUVQRLKOWZKÒRLXU\NO[UJWLRTWO�UT\VKJWNOLKaRWX̀KOWUOWZRWOQULWXUJOUYOWZKO�UL�dORNOIKaaORNOWZKO
XJYULVRWXUJOY\LJXNZKSOcbOWZKOHIJKLOQ\LN\RJWOWUOoKTWXUJO«e¬ehdONZRaaOWR�KOYXKaSOVKRN\LKVKJWNOUYORJbOKPXNWXĴO
TUJSXWXUJNOLKaRWKSOWUOWZRWOQULWXUJOUYOWZKO�UL�dORJSONZRaaOUcNKL̀KORJbOTUJSXWXUJNORWOWZKONXWKORYYKTWXĴOXWeO�ZKNKO
UcaX̂RWXUJNORLKOYULOWZKOQ\LQUNKOUYOYRTXaXWRWXĴOTUULSXJRWXUJORJSOTUJNWL\TWXUJOcbOWZKO[UJWLRTWULORJSORLKOJUWOYULOWZKO
Q\LQUNKOUYOSXNTÙKLXĴOKLLULNdOUVXNNXUJNdOULOXJTUJNXNWKJTXKNOXJOWZKO[UJWLRTWO�UT\VKJWNOZUIK̀KLdOWZKO[UJWLRTWULONZRaaO
QLUVQWabOLKQULWOWUOWZKO[UJNWL\TWXUJO]RJR̂KLORJSO_LTZXWKTWORJbOKLLULNdOXJTUJNXNWKJTXKNOULOUVXNNXUJNOSXNTÙKLKSOcbOULO
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IJKLMNOPQOMRPMRSLMTPORUJVRPUMJWMJMULXYLWRMZPUM[OZPUIJR[POMWY\I[RRLKMRPMRSLMTPOWRUYVR[POM]JOĴLUM[OMWYVSMZPUIMJWMRSLM
TPOWRUYVR[POM]JOĴLUMJOKM_UVS[RLVRMIJ̀MULXY[ULaMbRM[WMULVP̂O[cLKMRSJRMRSLMTPORUJVRPUdWMULe[LQM[WMIJKLM[OMRSLM
TPORUJVRPUdWMVJfJV[R̀MJWMJMVPORUJVRPUMJOKMOPRMJWMJMg[VLOWLKMKLW[̂OMfUPZLWW[POJghMYOgLWWMPRSLUQ[WLMWfLV[Z[VJgg̀MfUPe[KLKM
[OMRSLMTPORUJVRMiPVYILORWa

jklmnmnmopqSLMTPORUJVRPUMWSJggMfUPIfRg̀MOPR[Z̀MRSLMTPOWRUYVR[POM]JOĴLUMJOKM_UVS[RLVRhM[OMQU[R[ÔhMPZMJÒM
[OVPOW[WRLOV[LWMPUMLUUPUWMRPMfUPe[KLMRSLM_UVS[RLVRMJIfgLMR[ILMZPUMP\WLUeJR[POhM[OeLWR[̂JR[POhMKLRJ[gMKUJQ[ÔWhMLRVa

jklmnmnmnp_ggMTPORJVRPUWMWY\I[RR[ÔM\[KMfUPfPWJgWMWSJggM\LMfULWYILKMRPMSJeLMLrJI[OLKMRSLMW[RLMRPMVPOW[KLUMZYgg̀MJggM
VPOK[R[POWhMQS[VSMIJ̀MSJeLMJM\LJU[ÔMPOMRSLMsPUNhMJOKMRPMSJeLMJVVPYORLKMZPUMRSLWLMVPOK[R[POWM[OMRSL[UM\[KMfUPfPWJgWa

jklmnmnmlpsSLOMULXY[ULKhMPZZtW[RLMWRPUĴLM[WMRSLMULWfPOW[\[g[R̀MPZMRSLMTPORUJVRPUa

jklmnmnmupqSLMLrJVROLWWMPZM̂UJKLWhMLgLeJR[POWhMK[ILOW[POWhMPUMgPVJR[POWM[OK[VJRLKMPOMRSLMiUJQ[ÔWMPZMsPUNM[OWRJggLKM\̀M
PRSLUWM[WMOPRM̂YJUJORLLKM\̀MRSLMTPOWRUYVR[POM]JOĴLUhM_UVS[RLVRhMPUMRSLMvQOLUa

jklmnmnmwpxrVLfRMJWMRPMJÒMULfPURLKMLUUPUWhM[OVPOW[WRLOV[LWMJOKMRPMVPOVLJgLKMPUMYONOPQOMVPOK[R[POWMULZLUULKMRPM[OMyM
za{a|hM\̀MLrLVYR[ÔMRSLM_̂ULLILORhMRSLMTPORUJVRPUMULfULWLORWMRSLMZPggPQ[Ô}

~� qSLMTPORUJVRMiPVYILORWMJULMWYZZ[V[LORg̀MVPIfgLRLMJOKMKLRJ[gLKMZPUMRSLMTPORUJVRPUMRPM���MfLUZPUIMRSLM
sPUNMULXY[ULKMRPMfUPKYVLMRSLMULWYgRWM[ORLOKLKM\̀MRSLMTPORUJVRMiPVYILORWMJOKM���MVPIfg̀MQ[RSMJggMRSLM
ULXY[ULILORWMPZMRSLMTPORUJVRMiPVYILORWa

~� qSLMsPUNMULXY[ULKM\̀MRSLMTPORUJVRMiPVYILORWhM[OVgYK[ÔhMQ[RSPYRMg[I[RJR[POWhMJggMVPOWRUYVR[POMKLRJ[gWhM
VPOWRUYVR[POMILJOWhMILRSPKWhMfUPVLKYULMJOKMRLVSO[XYLWMOLVLWWJÙMRPMfLUZPUIMRSLMsPUNhMYWLMPZM
IJRLU[JgWhMWLgLVR[POMPZMLXY[fILORMJOKMULXY[ULILORWMPZMfUPKYVRMIJOYZJVRYULUWMJULMVPOW[WRLORMQ[RS}MM���M
P̂PKMJOKMWPYOKMfUJVR[VLWMQ[RS[OMRSLMVPOWRUYVR[POM[OKYWRÙ�M���M̂LOLUJgg̀MfULeJ[g[ÔMJOKMJVVLfRLKM
[OKYWRÙMWRJOKJUKWMJffg[VJ\gLMRPMsPUN�M�z�MULXY[ULILORWMPZMJÒMQJUUJOR[LWMJffg[VJ\gLMRPMRSLMsPUN�MJOKM
�|�MJggMgJQWhMPUK[OJOVLWhMUL̂YgJR[POWhMUYgLWMJOKMPUKLUWMQS[VSM\LJUMYfPOMRSLMTPORUJVRPUdWMfLUZPUIJOVLMPZM
RSLMsPUNa

jklmnmnm�kqSLMTPORUJVRPUMWSJggMWJR[WZ̀M[RWLgZMJWMRPMRSLMJVVYUJV̀MPZMJggM̂UJKLWhMLgLeJR[POWhMK[ILOW[POWhMJOKMgPVJR[POWM
[OK[VJRLKMPOMRSLMiUJQ[ÔWaMMsSLULMRSLMsPUNMPZMRS[WMTPORUJVRMVPOOLVRWMPUM[ORLUZJVLWMQ[RSMLr[WR[ÔMPUMPRSLUMsPUNhM
TPORUJVRPUMWSJggMeLU[Z̀MJRMRSLMW[RLMJggMVPOK[R[POWMPZMWYVSMLr[WR[ÔMPUMPRSLUMsPUNaMM_ÒMLUUPUWMKYLMRPMRSLMTPORUJVRPUdWM
ZJ[gYULMRPMeLU[Z̀MWYVSM[OZPUIJR[POMWSJggM\LMfUPIfRg̀MULILK[LKM\̀MRSLMTPORUJVRPUMJRMOPMJKK[R[POJgMVPWRMRPMRSLMvQOLUa

jklmnmnm�k�LZPULMPUKLU[ÔMJÒMIJRLU[JgWMPUMKP[ÔMJÒMsPUNhMRSLMTPORUJVRPUMJOKMLJVSM�Y\VPORUJVRPUMWSJggMeLU[Z̀MJggM
Lr[WR[ÔMVPOK[R[POWMJOKMILJWYULILORWaMM_ÒMK[ZZLULOVLWhMQS[VSMIJ̀M\LMZPYOKhM\LRQLLOMJVRYJgMILJWYULILORWMJOKM
K[ILOW[POWM[OK[VJRLKMPOMRSLMiUJQ[ÔWMWSJggM\LMWY\I[RRLKMRPMRSLM_UVS[RLVRMZPUMULWPgYR[POM\LZPULMfUPVLLK[ÔMQ[RSMRSLM
sPUNaMM�PMLrRUJMVPIfLOWJR[POMQ[ggM\LMJggPQLKMZPUMWYVSMK[WVULfJOV[LWa

jklmnmlMbZMRSLMTPORUJVRPUM\Lg[LeLWMRSJRMJKK[R[POJgMVPWRMPUMR[ILM[WM[OePgeLKM\LVJYWLMPZMVgJU[Z[VJR[POWMPUM[OWRUYVR[POWMRSLM
_UVS[RLVRM[WWYLWM[OMULWfPOWLMRPMRSLMTPORUJVRPUdWMOPR[VLWMPUMULXYLWRWMZPUM[OZPUIJR[POMfYUWYJORMRPM�LVR[POWMza�a�MPUMza�azhM
RSLMTPORUJVRPUMWSJggMWY\I[RMTgJ[IWMJWMfUPe[KLKM[OM_UR[VgLM��aMbZMRSLMTPORUJVRPUMZJ[gWMRPMfLUZPUIMRSLMP\g[̂JR[POWMPZM
�LVR[POWMza�a�MPUMza�azhMRSLMTPORUJVRPUMWSJggMfJ̀MWYVSMVPWRWMJOKMKJIĴLWMRPMRSLMvQOLUhMWY\�LVRMRPMWLVR[POM��a�a{hMJWM
QPYgKMSJeLM\LLOMJeP[KLKM[ZMRSLMTPORUJVRPUMSJKMfLUZPUILKMWYVSMP\g[̂JR[POWaMbZMRSLMTPORUJVRPUMfLUZPUIWMRSPWLM
P\g[̂JR[POWhMRSLMTPORUJVRPUMWSJggMOPRM\LMg[J\gLMRPMRSLMvQOLUMPUM_UVS[RLVRMZPUMKJIĴLWMULWYgR[ÔMZUPIMLUUPUWhM
[OVPOW[WRLOV[LWMPUMPI[WW[POWM[OMRSLMTPORUJVRMiPVYILORWhMZPUMK[ZZLULOVLWM\LRQLLOMZ[LgKMILJWYULILORWMPUMVPOK[R[POWM
JOKMRSLMTPORUJVRMiPVYILORWhMPUMZPUMOPOVPOZPUI[R[LWMPZMRSLMTPORUJVRMiPVYILORWMRPMJffg[VJ\gLMgJQWhMWRJRYRLWhM
PUK[OJOVLWhMVPKLWhMUYgLWMJOKMUL̂YgJR[POWhMJOKMgJQZYgMPUKLUWMPZMfY\g[VMJYRSPU[R[LWa

�������������������
jklmlk������ ¡ ¢£k¤£¥k¦¢£¡§��̈§ ¢£k©�¢̈�¥���¡
jklmlmoMqSLMTPORUJVRPUMWSJggMWYfLUe[WLMJOKMK[ULVRMRSLMsPUNhMYW[ÔMRSLMTPORUJVRPUdWM\LWRMWN[ggMJOKMJRRLOR[POaMqSLM
TPORUJVRPUMWSJggM\LMWPgLg̀MULWfPOW[\gLMZPUhMJOKMSJeLMVPORUPgMPeLUhMVPOWRUYVR[POMILJOWhMILRSPKWhMRLVSO[XYLWhMWLXYLOVLWhM
JOKMfUPVLKYULWhMJOKMZPUMVPPUK[OJR[ÔMJggMfPUR[POWMPZMRSLMsPUNMYOKLUMRSLMTPORUJVRaMbZMRSLMTPORUJVRMiPVYILORWM̂[eLM
WfLV[Z[VM[OWRUYVR[POWMVPOVLUO[ÔMVPOWRUYVR[POMILJOWhMILRSPKWhMRLVSO[XYLWhMWLXYLOVLWhMPUMfUPVLKYULWhMRSLMTPORUJVRPUM
WSJggMLeJgYJRLMRSLM�P\W[RLMWJZLR̀MRSLULPZMJOKMWSJggM\LMWPgLg̀MULWfPOW[\gLMZPUMRSLM�P\W[RLMWJZLR̀MPZMWYVSMILJOWhMILRSPKWhM
RLVSO[XYLWhMWLXYLOVLWhMPUMfUPVLKYULWaMbZMRSLMTPORUJVRPUMKLRLUI[OLWMRSJRMWYVSMILJOWhMILRSPKWhMRLVSO[XYLWhMWLXYLOVLWM
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HIJKIHLMNOIMPJQRSJTHUJVMJPRWMXJUYMJZHTUIRLUHIJPYR[[J\]̂MJU]QM[SJTHU]LMJUHJUYMJ_̀ TMIXJUYMJZHTPUIOLU]HTJaRTR\MIXJRTNJUYMJ
bILY]UMLUXJRTNJPYR[[JKIHKHPMJR[UMITRU]̂MJQMRTPXJQMUYHNPXJUMLYT]cOMPXJPMcOMTLMPXJHIJKIHLMNOIMPdJeYMJbILY]UMLUJPYR[[J
M̂R[ORUMJUYMJKIHKHPMNJR[UMITRU]̂MJPH[M[SJWHIJLHTWHIQRTLMJ̀]UYJUYMJNMP]\TJ]TUMTUJWHIJUYMJLHQK[MUMNJLHTPUIOLU]HTdJeYMJ
ZHTPUIOLU]HTJaRTR\MIJPYR[[JIM̂]M̀JUYMJKIHKHPMNJR[UMITRU]̂MJWHIJPMcOMTL]T\XJLHTPUIOLURV][]USXJRTNJLHHIN]TRU]HTJ
]QKRLUPJHTJUYMJHUYMIJZHTUIRLUHIPdJfT[MPPJUYMJbILY]UMLUJHIJUYMJZHTPUIOLU]HTJaRTR\MIJHVgMLUPJUHJUYMJZHTUIRLUHIhPJ
KIHKHPMNJR[UMITRU]̂MXJUYMJZHTUIRLUHIJPYR[[JKMIWHIQJUYMJiHIjJOP]T\J]UPJR[UMITRU]̂MJQMRTPXJQMUYHNPXJUMLYT]cOMPXJ
PMcOMTLMPXJHIJKIHLMNOIMPd

klmnmnonopqrstuvpwxypyz{p|w}~�
�� �RLYJZHTUIRLUHIJPYR[[JLRIMWO[[SJ[RSJHOUJ]UPJiHIjJ]TJRLLHINRTLMJ̀]UYJUYMJZHTUIRLUJ�HLOQMTUPJRTNJPYR[[J

LHHIN]TRUMJ]UPJiHIjJ̀]UYJM�]PU]T\JRTNJTM̀JiHIjJRTNJ]UJPYR[[ĴMI]WSJR[[J[]TMPJRTNJ[M̂M[PJ]TN]LRUMNJ]TJUYMJ
ZHTUIRLUJ�HLOQMTUPJUYRUJRWWMLUJ]UPJiHIjd

�� bNgOPUQMTUPJIMcO]IMNJUHJPO]UJW]M[NJLHTN]U]HTPJPYR[[JVMJQRNMJHT[SJRWUMIJUYMJZHTPUIOLU]HTJaRTR\MIhPJRTNJ
bILY]UMLUhPJIM̂]M̀dJJ�RLYJZHTUIRLUHIJPYR[[JVMJIMPKHTP]V[MJWHIJUYMJRLLOIRLSJHWJ[RSHOUJRTNJPYR[[JLHIIMLUJRUJ
]UPJH̀TJM�KMTPMJRTSJiHIjJUYRUJY]PJWHILMPJYR̂MJ[R]NJHOUJ]TLHIIMLU[Sd

�� iYMIMJMcO]KQMTUJ[]TMPJHIJK]K]T\JRTN�HIJLHTNO]UJRIMJPYH̀TJN]R\IRQQRU]LR[[SXJUYMJZHTUIRLUHIJPYR[[JVMJ
IMPKHTP]V[MJWHIJUYMJLHHIN]TRU]HTJRTNJHINMI[SJRIIRT\MQMTUJHWJUYMĴRI]HOPJ[]TMPJHWJK]K]T\JRTNJLHTNO]UJ
]TL[ONMNJ]TJUYMJiHIjJHWJ]UPJZHTUIRLUdJJZHTUIRLUHIJPYR[[JLHHIN]TRUMJ]UPJ̀HIjJRTNJKIM̂MTUJR[[J]TUMIWMIMTLMPJ
VMÙMMTJMcO]KQMTUXJ[]TMPJHWJK]K]T\XJRILY]UMLUOIR[JWMRUOIMPXJRTNJR̂H]NJRTSJOTP]\YU[SJRIIRT\MQMTUPJ]TJUYMJ
M�KHPMNJRIMRPd

klmnmn�JeYMJZHTUIRLUHIJPYR[[JVMJIMPKHTP]V[MJUHJUYMJ_̀ TMIJWHIJRLUPJRTNJHQ]PP]HTPJHWJUYMJZHTUIRLUHIhPJMQK[HSMMPXJ
�OVLHTUIRLUHIPJRTNJUYM]IJR\MTUPJRTNJMQK[HSMMPXJRTNJHUYMIJKMIPHTPJHIJMTU]U]MPJKMIWHIQ]T\JKHIU]HTPJHWJUYMJiHIjJWHIXJHIJ
HTJVMYR[WJHWXJUYMJZHTUIRLUHIJHIJRTSJHWJ]UPJ�OVLHTUIRLUHIPd

klmnmnmJeYMJZHTUIRLUHIJPYR[[JVMJIMPKHTP]V[MJWHIJ]TPKMLU]HTJHWJKHIU]HTPJHWJUYMJ�IHgMLUJR[IMRNSJKMIWHIQMNJUHJNMUMIQ]TMJ
UYRUJPOLYJKHIU]HTPJRIMJ]TJKIHKMIJLHTN]U]HTJUHJIMLM]̂MJPOVPMcOMTUJiHIjd

klmnmn�p����������JJ�OLYJiHIjJRPJLHTTMLU]HTPJUHJM�]PU]T\JPM̀MIPXJK[OQV]T\XJYMRU]T\XJRTNJM[MLUI]LJPSPUMQPXJPYR[[JVMJ
NHTMJRUJRJU]QMJR\IMMRV[MJUHJUYMJ_̀ TMIJRTNJZHTPUIOLU]HTJaRTR\MIJRTNJPYR[[JVMJNMUMIQ]TMNJRTNJR\IMMNJUHJ̀M[[J]TJ
RN̂RTLMJHWJUYMJRLUOR[JNH]T\JHWJPOLYJiHIjJPHJRPJUHJ]TUMIWMIMJRPJ[]UU[MJRPJKHPP]V[MJ̀]UYJUYMJHKMIRU]HTJRTNJOPMJHWJM�]PU]T\J
WRL][]U]MPdJJ�YOUNH̀TPJQOPUJVMJLHHIN]TRUMNJUYIHO\YJUYMJZHTPUIOLU]HTJaRTR\MIJ��JYHOIPJKI]HIJUHJPYOUJNH̀TdJJeYMJ
LHTU]TOMNJOT]TUMIIOKUMNJHKMIRU]HTJHWJR[[JWRL][]U]MPJ]PJMPPMTU]R[dJJ�WJRTSJM�]PU]T\JWRL][]U]MPJQOPUJVMJ]TUMIIOKUMNXJUYMJ
ZHTUIRLUHIJWHIJUYMJiHIjJPYR[[JKIĤ]NMJR[[JTMLMPPRISJUMQKHIRISJWRL][]U]MPJRTNJLHTTMLU]HTPJTMLMPPRISJWHIJQR]TUR]T]T\J
M�]PU]T\JWRL][]U]MPdJJ�HJQMLYRT]LR[XJYMRU]T\XJK[OQV]T\XJPKI]Tj[MIXJHIJM[MLUI]LJPMÎ]LMPJPYR[[JVMJ]TUMIIOKUMNJRUJRTSJU]QMXJ
M�LMKUJRPJRKKIĤMNJ]TJRN̂RTLMJVSJUYMJ_̀ TMIdJJb[[JLHQQOT]LRU]HTJPSPUMQPJQOPUJVMJQR]TUR]TMNJ̀]UYHOUJ]TUMIIOKU]HTdJJ
bPJQOLYJIM[RUMNJ̀HIjJRPJKHPP]V[MJPYR[[JVMJKMIWHIQMNJKI]HIJUHJPYOU�NH̀TPXJPHJRPJUHJQ]T]Q]�MJUYMJKMI]HNJHWJPYOU�NH̀TdJJ
b[[JQRUMI]R[JRTNJQRTKH̀MIJUHJNHJUYMJ̀HIjJ]T̂H[̂MNJPYR[[JVMJRUJUYMJgHVJKI]HIJUHJ]TUMIIOKU]HTJHWJPMÎ]LMPd

�������J�WJUYMJiHIjJ]T̂H[̂MPJRJ�LYHH[JWRL][]USXJUYMJZHTUIRLUHIJIMKIMPMTUPJUYRUJ]UJ]PJWRQ][]RIJ̀]UYJRTNJPYR[[JRNYMIMJUHJUYMJ
�fT]WHIQJ�URTNRINPJWHIJ�LYHH[JZHTPUIOLU]HTJRTNJaR]TUMTRTLMJ�IHgMLUP�JPMUJWHIUYJRUJ�J�M̀J HIjJZHNMJHWJ¡O[MPJRTNJ
¡M\O[RU]HTPJ¢£¤¤d¤J¥�J� Z¡¡J£¤¤¦d

klmn�l§̈©ª«l̈¬l®̈ °̄«±̈²³
klmn�noJfT[MPPJHUYMÌ]PMJKIĤ]NMNJ]TJUYMJZHTUIRLUJ�HLOQMTUPXJUYMJZHTUIRLUHIJPYR[[JKIĤ]NMJRTNJKRSJWHIJ[RVHIXJ
QRUMI]R[PXJMcO]KQMTUXJUHH[PXJLHTPUIOLU]HTJMcO]KQMTUJRTNJQRLY]TMISXJ̀RUMIXJYMRUXJOU][]U]MPXJUIRTPKHIURU]HTXJRTNJHUYMIJ
WRL][]U]MPJRTNJPMÎ]LMPJTMLMPPRISJWHIJKIHKMIJM�MLOU]HTJRTNJLHQK[MU]HTJHWJUYMJiHIjXJ̀YMUYMIJUMQKHIRISJHIJKMIQRTMTUJ
RTNJ̀YMUYMIJHIJTHUJ]TLHIKHIRUMNJHIJUHJVMJ]TLHIKHIRUMNJ]TJUYMJiHIjd

klmn�n�J��LMKUJ]TJUYMJLRPMJHWJQ]THIJLYRT\MPJ]TJUYMJiHIjJRKKIĤMNJVSJUYMJbILY]UMLUJ]TJRLLHINRTLMJ̀]UYJ�MLU]HTJ́d£µd�J
HIJHINMIMNJVSJUYMJbILY]UMLUJ]TJRLLHINRTLMJ̀]UYJ�MLU]HTJ¶d�XJUYMJZHTUIRLUHIJQRSJQRjMJPOVPU]UOU]HTPJHT[SJ̀]UYJUYMJ
LHTPMTUJHWJUYMJ_̀ TMIXJRWUMIJM̂R[ORU]HTJVSJUYMJbILY]UMLUXJ]TJLHTPO[URU]HTJ̀]UYJUYMJZHTPUIOLU]HTJaRTR\MIXJRTNJ]TJ
RLLHINRTLMJ̀]UYJRJZYRT\MJ_INMIJHIJZHTPUIOLU]HTJZYRT\MJ�]IMLU]̂Md

klmn�nmJeYMJZHTUIRLUHIJPYR[[JMTWHILMJPUI]LUJN]PL]K[]TMJRTNJ\HHNJHINMIJRQHT\JUYMJZHTUIRLUHIhPJMQK[HSMMPJRTNJHUYMIJ
KMIPHTPJLRIIS]T\JHOUJUYMJiHIjdJeYMJZHTUIRLUHIJPYR[[JTHUJKMIQ]UJMQK[HSQMTUJHWJOTW]UJKMIPHTPJHIJKMIPHTPJTHUJKIHKMI[SJ
Pj][[MNJ]TJURPjPJRPP]\TMNJUHJUYMQd
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IJKLMLMNOPQRSTUVWXJYZ[\Q]X̂_NǸabcdeNfgNheicjklgcNgdcblmlcnoNkicpcqcjNfNrfecjlfsoNfjelbscNhjNdlcbcNhmNctuldrcpeNlgN
lncpelmlcnNhpNeicNvjfklpwgNhjNlpNeicNxdcblmlbfelhpgNyzNjcmcjcpbcNehNrfpumfbeujcj{gNhjNqcpnhjg{NpfrcgoNbfefshwN
purycjgoNhjNeicNsl|coNleNlgNghNlncpelmlcnNmhjNeicNdujdhgcNhmNcgefyslgilpwNfNgefpnfjnoNfpnNfpzNrfecjlfsoNfjelbscoNhjNdlcbcNhmN
ctuldrcpeNhmNheicjNrfpumfbeujcjgNhjNqcpnhjgNkilbiNklssNdcjmhjrNfnctufecszNeicNnuelcgNlrdhgcnNyzNeicNwcpcjfsNncglwpN
rfzNycNbhpglncjcnNctufsszNfbbcdefyscNdjhqlncnNeicNrfecjlfsoNfjelbscoNhjNdlcbcNhmNctuldrcpeNghNdjhdhgcnNlgoNlpNeicN
hdlplhpNhmNeicN}jbilecbeoNhmNctufsNguygefpbcoNfddcfjfpbcoNgl~coNmupbelhpNfpnNdcjmhjrfpbc�NNxubiNdjhdhgcnNdjhnubeNgifssN
pheNycNdujbifgcnNhjNlpgefsscnNupelsNfddjhqcnNyzNeicN}jbilecbe�

L� �icN�kpcjNfpnNeicN}jbilecbeNklssNbhpglncjNfNmhjrfsNjctucgeNmhjNeicNguygeleuelhpNhmNfNdjhnubeNlpNdsfbcNhmN
eicNhpcNgdcblmlcnNhpszNupncjNeicNbhpnlelhpgNgceNmhjeiNlpNeicN�cpcjfsN�ctuljcrcpegN��hpejfbeoN�N�cpcjfsN
�hpnlelhpg�NhpN�̀����}�̀����oNhmNeicNxdcblmlbfelhpg�NmhjNcfbiNdjhdhgcnNguygeleuelhp�

L� �icN}jbilecbeNklssNycNfsshkcnNecpN����NyuglpcggNnfzgNehNcqfsufecNcfbiNdjhdhgcnNguygeleuelhp�NN�icN
}jbilecbeNklssNycNeicNghscN�unwcNhmNctulqfscpbcoNfpnNphNguygeleuelhpNgifssNycNhjncjcnoNlpgefsscnNhjNuelsl~cnN
kleihueNeicN}jbilecbe{gNjcqlckNdjhbcggNifqlpwNyccpNbhrdscecnNfpnNeicNdjhnubeNfbbcdecnNyzNkjleecpN
phelmlbfelhp�

LK �kpcjNrfzNjctuljcN�hpejfbehjNehNmujplgiNfeNeicN�hpejfbehj{gNcadcpgcNfNgdcblfsNdcjmhjrfpbcNkfjjfpezNhjN
heicjNgujcezNkleiNjcgdcbeNehNfpzNguygeleuelhp�

LM �icN}jbilecbeNklssNjcbhjnNelrcNjctuljcnNyzNeicN}jbilecbeNfpnNeicN}jbilecbe{gNbhpgusefpegNlpNcqfsufelpwN
guygeleuelhpgNdjhdhgcnNyzNeicN�hpejfbehjNfpnNlpNrf|lpwNbifpwcgNlpNeicN�hpejfbeNvhburcpegNhbbfglhpcnN
eicjcyz�NN�iceicjNhjNpheNeicN}jbilecbeNfbbcdegNfNdjhdhgcnNguygeleuelhpoN�hpejfbehjNgifssNjclryujgcNeicN
�kpcjNmhjNeicNbifjwcgNhmNeicN}jbilecbeNfpnNeicN}jbilecbe{gN�hpgusefpegNmhjNcqfsufelpwNcfbiNdjhdhgcnN
guygeleuelhp�N�pNeicNcqcpeN�kpcjNlgNpheNhyslwfecnNehNdfzN}jbilecbeNmhjNgubiNbhgegNlpbujjcnNyzNeicN
}jbilecbeNlpNcqfsufelpwNdjhdhgcnNxuygeleuelhpgNfgN}nnlelhpfsNxcjqlbcg�N�hpejfbehjNgifssNdfzN}jbilecbe{gN
fnnlelhpfsNbhgeNmhjNgubiNcqfsufelhpNnljcbeszNehN}jbilecbeNfgNfNeiljn�dfjezNycpcmlblfjzNupncjNeilgN�hpejfbe�

L� �ussNcadsfpfelhpNhmNeicNdjhdhgcnNguygeleuelhpNfpnNguyrleefsNhmNfssNguddhjelpwNnfefNlpbsunlpwNecbiplbfsN
lpmhjrfelhpoNbfefshwNbuegoNkfjjfpelcgoNecgeNjcgusegoNlpgefssfelhpNlpgejubelhpgoNhdcjfelpwNdjhbcnujcgoNfpnN
heicjNsl|cNlpmhjrfelhpNpcbcggfjzNmhjNfNbhrdscecNcqfsufelhpNhmNeicNguygeleuelhp�

L� �cfghpgNeicNguygeleuelhpNlgNfnqfpefwchugNfpn�hjNpcbcggfjzoNlpbsunlpwNeicNycpcmlegNehNeicN�kpcjNfpnN
�hj|NlpNeicNcqcpeNguygeleuelhpNlgNfbbcdefysc�

L� �icNfn�ugercpeoNlmNfpzoNlpNeicN�hpejfbeNxurNlpNeicNcqcpeNeicNguygeleuelhpNlgNfbbcdefysc�
L� �icNfn�ugercpeoNlmNfpzoNlpNeicNelrcNhmNbhrdscelhpNhmNeicNbhpejfbeNfpnNeicNbhpgejubelhpNgbicnuscNlpNeicN

cqcpeNeicNguyrlgglhpNlgNfbbcdefysc�
L� �hpejfbehjNgifssNncrhpgejfecNeifeNeicNdjhdhgcnNguygeleuelhpNbhpmhjrgNfpnNrccegNfssNeicNjctuljcrcpegNhmN

eicNdcjelpcpeNxdcblmlbfelhpgNfpnNeicNvjfklpwg�NfpnNeicN�hpejfbehjNfbbcdegNeicNkfjjfpezNfpnNbhjjcbelhpN
hyslwfelhpgNlpNbhppcbelhpNkleiNeicNdjhdhgcnNguygeleuelhpNfgNlmNhjlwlpfsszNgdcblmlcnNyzNeicN}jbilecbe�NN
�jhdhgfsgNmhjNguygeleuelhpgNgifssNycNguyrleecnNehNeicN}jbilecbe�N}jbilecbeNklssNjcqlckNfpnNrf|cNfpN
lpmhjrcnNncblglhpgNhpNdjhdhgcnNguygeleuelhpNkleilpNecpN����NyuglpcggNnfzg�

L�  xuygeleuelhpgNfpnNfsecjpfecgNrfzNycNjc�cbecnNkleiNhjNkleihueNkjleecpNcadsfpfelhp�
L�� �hNguygeleuecNrfecjlfsNgifssNycNdujbifgcnNhjNlpgefsscnNyzNeicN�hpejfbehjNkleihueNeicN}jbilecbe{gNkjleecpN

fddjhqfs�NN¡fecjlfsNeifeoNlpNeicN}jbilecbe{gNhdlplhpoNlgNlpmcjlhjNehNeifeNgdcblmlcnNhjNlgNupgulecnNmhjNeicN
lpecpncnNugcNklssNycNjc�cbecn�NN�icN}jbilecbe{gNncblglhpNjcwfjnlpwNfbbcdefpbcNhmNctufsgNgifssNycNmlpfs�NN
�icNjlg|NhmNkiceicjNfNdjhdhgcnNguygeleuelhpNklssNycNfbbcdecnNlgNyhjpcNyzNeicN�hpejfbehj�NN�hNjctucgegNmhjN
guygeleuelhpNklssNycNbhpglncjcnNupscggNeicN}jbilecbeNncecjrlpcgNeifeNgubiNguygeleuelhpNlgNlpNeicNycgeN
lpecjcgeNhmNeicN�kpcjNupncjNeicNbhpnlelhpgNgceNmhjeiNlpNeicN�hpejfbeNvhburcpeg�

L�� ¢zNrf|lpwNjctucgegNmhjNguygeleuelhpgNeicN�hpejfbehj_
TL �cdjcgcpegNeifeNeicN�hpejfbehjNifgNdcjghpfsszNlpqcgelwfecnNeicNdjhdhgcnNguygeleuecNdjhnubeNfpnN

ncecjrlpcnNeifeNleNlgNctufsNhjNgudcjlhjNlpNfssNjcgdcbegNehNeifeNgdcblmlcn�
£L �cdjcgcpegNeifeNeicN�hpejfbehjNklssNdjhqlncNeicNgfrcNkfjjfpezNmhjNeicNguygeleuelhpNeifeNeicN

�hpejfbehjNkhusnNdjhqlncNmhjNeicNgdcblmlcnNdjhnube�
]L �cjelmlcgNeifeNeicNbhgeNnfefNdjcgcpecnNlgNbhrdscecNfpnNlpbsuncgNfssNjcsfecnNbhgegNupncjNeilgN�hpejfbeN

cabcdeNeicN}jbilecbe{gNjcncglwpNbhgegoNfpnNkflqcgNfssNbsflrgNmhjNfnnlelhpfsNbhgegNjcsfecnNehNeicN
guygeleuelhpNkilbiNguygctucpeszNycbhrcNfddfjcpe�

\L �lssNbhhjnlpfecNeicNlpgefssfelhpNhmNeicNfbbcdecnNguygeleuelhpoNrf|lpwNgubiNbifpwcgNfgNrfzNycN
jctuljcnNmhjNeicN�hj|NehNycNbhrdscecNlpNfssNjcgdcbeg�Nfpno

VL �lssNjclryujgcN�kpcjNmhjNfnnlelhpfsNbhgegNmjhrNbsflrgNyzNheicjN�jlrcN�hpejfbehjgNjcguselpwNmjhrN
lpbhjdhjfelhpNhmNeicNjctucgecnNguygeleuelhp�
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IJK LMNOPQNRSTUQVONWXYTZYQ[NR\]ZWVN̂TS_N[\]UQVONOTǸabaNcQXQSdZNe\XWVWfdZNgdhNijklmNhPQXQYQSNdNndOQSWdZmN
dSOWVZQmNoQYWVQmNfWQVQNTMNQp\WfnQXONTSNOqfQNTMNVTX[OS\VOWTXNW[NWoQXOWMWQoNTXNOPQNrSdhWXs[NTSNWXNOPQN
tfQVWMWVdOWTX[N]qNSQMQSQXVQNOTNndX\MdVO\SQS[uNTSNYQXoTS[uNXdnQ[mNOSdoQNXdnQ[mNVdOdZTsNX\n]QS[mNTSN
[WnWZdSN[fQVWMWVNWXMTSndOWTXmNWONW[N[TNWoQXOWMWQoNMTSNOPQNf\SfT[QNTMNQ[Od]ZW[PWXsNdN[OdXodSoNTMNp\dZWOqmNdXoN
[\VPNWoQXOWMWVdOWTXN[PdZZNXTON]QNVTX[OS\QoNd[NZWnWOWXsNVTnfQOWOWTXaNNLXN[\VPNQYQXOmNdXqNndOQSWdZmNdSOWVZQmN
oQYWVQmNfWQVQNTMNQp\WfnQXONTSNOqfQNTMNVTX[OS\VOWTXNTMNTOPQSNndX\MdVO\SQS[NTSNYQXoTS[NOPdONhWZZNfQSMTSnN
OPQNo\OWQ[NWnfT[QoN]qNOPQNsQXQSdZNoQ[WsXNhWZZN]QNVTX[WoQSQoNQp\dZZqNdVVQfOd]ZQNfSTYWoQoNOPQNndOQSWdZmN
dSOWVZQmNoQYWVQmNfWQVQNTMNQp\WfnQXONTSNOqfQNTMNVTX[OS\VOWTXN[TNfSTfT[QoNW[NVTnfZQOQZqNoQ[VSW]QoNWXN
[\]nWOOdZ[Nd[N[QONMTSOPNPQSQWXNdXoNW[mNWXNOPQNTfWXWTXNTMNOPQNvSVPWOQVOmNTMNQp\dZN[\][OdXVQmNdffQdSdXVQmNdXoN
M\XVOWTXa

IJw xPQN]\SoQXNTMNfSTTMNOTN[PThNQp\WYdZQXVqNTSNQp\dZNp\dZWOqN[PdZZN]QNOPdONTMNOPQNyTXOSdVOTSaNNt\]nW[[WTX[N
MTSNOPW[Nf\SfT[QN[PdZZNMTZZThNOPQNMTSndONMTSNt\]nWOOdZ[aNNt\]nW[[WTX[N[PdZZN]QNVTnfZQOQmNWXMTSndOWYQNzN
dooSQ[[NdZZNodOdNSQp\WSQoNWXNOPQN]d[QN]WoN[fQVWMWVdOWTXNWXN[\VPNdNndXXQSNOPdONOPQNvSVPWOQVONVdXmNhWOPT\ON
\X\[\dZNQMMTSONTSNQ{Pd\[OWYQNSQ[QdSVPmNSQYWQhNdXoNnd_QNdNU\osnQXONd[NOTNWO[NQp\WYdZQXVqaNN|{VQ[[WYQNTSN
\X\[\dZNQMMTSONSQp\WSQoNTMNOPQNvSVPWOQVON]qNOPQNyTXOSdVOTSNOTNSQYWQhmNSQ[QdSVPNdXoNp\dZWMqNWOQn[N
fSTfT[QoNd[NQp\WYdZQXO[N[PdZZN]QNVPdSsQoNOTNOPQNyTXOSdVOTSNdONOPQNV\SSQXON]WZZWXsNSdOQNTMNOPQNvSVPWOQVOa

IJ} RSTfT[QoNQp\WYdZQXO[NTSN[\][OWO\OWTX[NhWZZNXTON]QNVTX[WoQSQoN\XZQ[[NSQp\Q[OQoNd[N[QONMTSOPNPQSQWXaNeQSQN
Q{fSQ[[NTSNWnfZWQoNWXoWVdOWTXNTMNQp\WYdZQXO[NTSN[\][OWO\OWTX[NhWZZNXTON]QNVTX[WoQSQoNhWOPT\ONM\ZZN
VTnfZWdXVQNOPQ[QNSQp\WSQnQXO[a

IJ~ xPQNyTXOSdVOTSN[PdZZNWXoWVdOQNOPQN_WXomNOqfQmN]SdXoNTSNndX\MdVO\SQSNOPdONW[NOTN]QN[\][OWO\OQoNMTSNOPQN
[fQVWMWQoNWOQnaNNxPQNyTXOSdVOTSNhWZZN[\]nWONWXMTSndOWTXNoQ[VSW]WXsNWXN[fQVWMWVNoQOdWZNOPQNoWMMQSQXVQ[NWXN
p\dZWOqmNfQSMTSndXVQmNVT[ONdXoNOWnQN]QOhQQXNOPQN[\][OWO\OWTXNdXoNOPQNWOQnNOPdONhd[N[fQVWMWQoaNNxPW[N
WXMTSndOWTXN[PdZZNWXVZ\oQNXTOWMWVdOWTXNTMNfT[[W]ZQNVPdXsQ[NOTNOPQN̂TS_NTSNOTNhTS_NTMNTOPQSNVTXOSdVO[a�

��KIwI}NvN[PTSOdsQNTMNZd]TSNWXNOPQNWXo\[OSqN[PdZZNXTON]QNdVVQfOQoNd[NdXNQ{V\[QNMTSNXTONfSTfQSZqNndXXWXsNOPQNfSTUQVONdON
QdVPN[WOQa

��KIwa~NyTXOSdVOTSN[PdZZN]QNSQ[fTX[W]ZQNMTSNOPQNVdSQNdXoNfSTOQVOWTXNTMNdZZNQp\WfnQXONdXoNndOQSWdZ[NMTSNPW[NhTS_NTMNOPW[N
fSTUQVOmNWXVZ\oWXsNQp\WfnQXONdXoNndOQSWdZNM\SXW[PQoN]qNOPQN�hXQSa

��KIwI��yTXOSdVOTSNhdSSdXO[NOPdONWONPd[NsTToNOWOZQNOTNdZZNndOQSWdZ[N\[QoNWXNOPQN̂TS_NTMNOPW[NyTXOSdVOaǸTNndOQSWdZ[NTSN
[\ffZWQ[N[PdZZN]QNM\SXW[PQoN]qNyTXOSdVOTSNTSNdXqNTMNWO[Nt\]VTXOSdVOTS[NOPdONdSQN[\]UQVONOTNdXqNVPdOOQZNnTSOsdsQmN
VTXoWOWTXdZN[dZQNTSNTOPQSNdsSQQnQXON]qNhPWVPNdXNWXOQSQ[ONW[NSQOdWXQoN]qNOPQN[QZZQSa

��������������
�������NxPQNyTXOSdVOTSNhdSSdXO[NOTNOPQN�hXQSmNyTX[OS\VOWTXNedXdsQSmNdXoNvSVPWOQVONOPdONndOQSWdZ[NdXoNQp\WfnQXON
M\SXW[PQoN\XoQSNOPQNyTXOSdVONhWZZN]QNTMNsTToNp\dZWOqNdXoNXQhN\XZQ[[NOPQNyTXOSdVONrTV\nQXO[NSQp\WSQNTSNfQSnWON
TOPQShW[QaNxPQNyTXOSdVOTSNM\SOPQSNhdSSdXO[NOPdONOPQN̂TS_NhWZZNVTXMTSnNOTNOPQNSQp\WSQnQXO[NTMNOPQNyTXOSdVONrTV\nQXO[N
dXoNhWZZN]QNMSQQNMSTnNoQMQVO[mNQ{VQfONMTSNOPT[QNWXPQSQXONWXNOPQNp\dZWOqNTMNOPQN̂TS_NOPQNyTXOSdVONrTV\nQXO[NSQp\WSQNTSN
fQSnWOaN̂TS_mNndOQSWdZ[mNTSNQp\WfnQXONXTONVTXMTSnWXsNOTNOPQ[QNSQp\WSQnQXO[NndqN]QNVTX[WoQSQoNoQMQVOWYQaNxPQN
yTXOSdVOTSu[NhdSSdXOqNQ{VZ\oQ[NSQnQoqNMTSNodndsQNTSNoQMQVONVd\[QoN]qNd]\[QmNdZOQSdOWTX[NOTNOPQN̂TS_NXTONQ{QV\OQoN]qN
OPQNyTXOSdVOTSmNWnfSTfQSNTSNWX[\MMWVWQXONndWXOQXdXVQmNWnfSTfQSNTfQSdOWTXmNTSNXTSndZNhQdSNdXoNOQdSNdXoNXTSndZN\[dsQaN
LMNSQp\WSQoN]qNOPQNyTX[OS\VOWTXNedXdsQSNTSNvSVPWOQVOmNOPQNyTXOSdVOTSN[PdZZNM\SXW[PN[dOW[MdVOTSqNQYWoQXVQNd[NOTNOPQN_WXoN
dXoNp\dZWOqNTMNndOQSWdZ[NdXoNQp\WfnQXOa

����������̀QWOPQSNMWXdZNfdqnQXOmNXTSNfSTYW[WTXNWXNyTXOSdVONrTV\nQXO[mNXTSNfdSOWdZNTSNQXOWSQNTVV\fdXVqNTMNfSQnW[Q[N]qN
�hXQSN[PdZZNVTX[OWO\OQNdXNdVVQfOdXVQNTMN̂TS_NXTONoTXQNWXNdVVTSodXVQNhWOPNyTXOSdVONrTV\nQXO[NTSNSQZWQYQNOPQN
yTXOSdVOTSNTMNZWd]WZWOqNWXNSQ[fQVONOTNdXqNQ{fSQ[[NhdSSdXOWQ[NTSNSQ[fTX[W]WZWOqNMTSNMd\ZOqNndOQSWdZ[NTSNhTS_ndX[PWfa

����������LXNQnQSsQXVWQ[NTVV\SSWXsNo\SWXsNOPQNhdSdXOQQNfQSWTomNOPQN�hXQSNndqNVTSSQVONdXqNoQMQVONWnnQoWdOQZqNdXoN
VPdSsQNOPQNVT[ONOTNOPQNyTXOSdVOTSaNNxPQN�hXQSN[PdZZNdONTXVQNXTOWMqNOPQNyTXOdVOTSmNhPTNndqNOd_QNTYQSNOPQN̂TS_NdXoN
nd_QNdXqNVTSSQVOWTX[NSQndWXWXsNdMOQSNPW[NMTSVQ[NdSSWYQNdONOPQN̂TS_aNNvXqNSQfdWSNhTS_NXTON[OdSOQoNhWOPWXN[QYQXN���Nodq[N
MTZZThWXsNXTOWVQNOTNOPQNyTXOSdVOTSNTMNdXqNoQMQVON[PdZZN]QNVTX[WoQSQoNdXNQnQSsQXVqa

�������NvZZNndOQSWdZmNQp\WfnQXOmNTSNTOPQSN[fQVWdZNhdSSdXOWQ[NSQp\WSQoN]qNOPQNyTXOSdVONrTV\nQXO[N[PdZZN]QNW[[\QoNWXNOPQN
XdnQNTMNOPQN�hXQSmNTSN[PdZZN]QNOSdX[MQSd]ZQNOTNOPQN�hXQSmNdXoN[PdZZNVTnnQXVQNWXNdVVTSodXVQNhWOPNtQVOWTXN�a�a�a
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IJKLMJNOPQR
STUVWXYZ[Y\X]V̂_̀[VY[WVÙàVbcYX]VYd\eX̂ZUX\̂Y[]ZffYWZgY[ZfV[cYU\e[hiV̂cYh[VYZebY[̀ìfẐYXZTV[Ya\̂YX]VYj\̂kY\̂YW\̂X̀\e[Y
X]V̂V\aYŴ\l̀bVbYmgYX]VYd\eX̂ZUX\̂YX]ZXYẐVYfVnZffgYVeZUXVbY_]VeYm̀b[YẐVŶVUV̀lVbY\̂YeVn\X̀ZX̀\e[YU\eUfhbVbcY_]VX]V̂Y
\̂Ye\XYgVXYVaaVUX̀lVY\̂YiV̂VfgY[U]VbhfVbYX\Yn\ỲeX\YVaaVUXo

IJKLMLpYq]VYrjsStỲ[YVTViWXYâ\iYX]VYWZgiVeXY\aYuZfV[YZebYd\iWVe[ZX̀enYv[VYqZTV[Y\aYX]VYuXZXVY\aYsV_Yw\̂kYZebY
\aYÙX̀V[YZebYU\heX̀V[cY\eYZffYiZXV̂̀Zf[cYVxh̀WiVeXYZebY[hWWf̀V[YX\YmVY[\fbYX\YX]VYrjsStYWĥ[hZeXYX\YX]̀[Yd\eX̂ZUXoYY
q]VYVTViWX̀\eYb\V[Ye\XcY]\_VlV̂cYZWWfgYX\YX\\f[cYiZU]̀eV̂gcYVxh̀WiVeXcY\̂Y\X]V̂YŴ\WV̂XgYfVZ[VbYmgY\̂YX\YX]VY
U\eX̂ZUX\̂Y\̂YX\YZYuhmyd\eX̂ZUX\̂YZebYX]VYd\eX̂ZUX\̂YZebỲX[Yuhmyd\eX̂ZUX\̂oYYzf[\YVTViWXYâ\iY[hU]YXZTV[YẐVY
WĥU]Z[V[YmgYX]VYdrsqtzdqrtYZebỲX[Y[hmU\eX̂ZUX\̂[Y\aYiZXV̂̀Zf[cYVxh̀WiVeXYZebY[hWWf̀V[YX\YmVY[\fbYX\YX]VY
rjsStYWĥ[hZeXYX\ỲX[Yd\eX̂ZUXcỲeUfhb̀enYXZeǹmfVYWV̂[\eZfYŴ\WV̂XgYX\YmVỲeU\̂W\̂ZXVbỲeYZegY[X̂hUXĥVcYmh̀fb̀enY\̂Y
\X]V̂ŶVZfYŴ\WV̂XgYa\̂ìenYWẐXY\aYX]VY{̂\|VUXo}YYq]VYVTViWX̀\eYb\V[Ye\XcY]\_VlV̂cYZWWfgYX\YX\\f[cYiZU]̀eV̂gcY
Vxh̀WiVeXcY\̂Y\X]V̂YŴ\WV̂XgYfVZ[VbYmgY\̂YX\YX]VYdrsqtzdqrtY\̂YZYuhmyd\eX̂ZUX\̂YZebYX]VYdrsqtzdqrtYZebỲX[Y
uhmyd\eX̂ZUX\̂Y[]ZffYmVŶV[W\e[̀mfVYa\̂YZegYWZgcYZegYZebYZffYZWWf̀UZmfVYXZTV[cỲeUfhb̀enYuZfV[YZebYd\iWVe[ZX̀enYv[VY
qZTV[cY\eY[hU]YfVZ[VbYX\\f[cYiZU]̀eV̂gcYVxh̀WiVeXY\̂Y\X]V̂YŴ\WV̂XgcYZebYa\̂YiZXV̂̀Zf[Ye\XỲeU\̂W\̂ZXVbỲeX\YX]VY
Ŵ\|VUXo

IJKL~J�Q����R�J�QQR�J�����QR�JO��J������O��QJ����J�O�R
IJKL~LpYSZU]Yd\eX̂ZUX\̂Y[]ZffY[VUĥVYZebYWZgYa\̂YZffŶVxh̀̂VbYWV̂ìX[cYn\lV̂eiVeXZfYaVV[cYf̀UVe[V[cYUV̂X̀àUZXV[Y\aY
è[WVUX̀\ecY\aY\UUhWZeUgcY\aYvebV̂_̂ X̀V̂[cYZebY\aYZffY\X]V̂ŶVxh̀̂VbYUV̂X̀àUZXV[Ya\̂YX]VYj\̂kcYeVUV[[ẐgYa\̂YX]VYŴ\WV̂Y
VTVUhX̀\eYZebYU\iWfVX̀\eY\aYX]VYj\̂kcY_]̀U]YẐVYUh[X\iẐ̀fgY[VUĥVbYZaXV̂YVTVUhX̀\eY\aYX]VYd\eX̂ZUXYZebY_]̀U]YẐVY
fVnZffgŶVxh̀̂VbYZXYX]VYX̀iVYX]VYm̀b[YẐVŶVUV̀lVboYYSZU]Yd\eX̂ZUX\̂Y[]ZffYmVŶV[W\e[̀mfVYa\̂YU\iWfg̀enY_̀X]YZegYZebYZffY
V̂xh̀̂ViVeX[Y[WVÙàVbY_̀X]YVZU]Y{V̂ìXo

IJKL~L�Yq]VYd\eX̂ZUX\̂Y[]ZffYU\iWfgY_̀X]YZebYǹlVYe\X̀UV[ŶVxh̀̂VbYmgYZWWf̀UZmfVYfZ_[cY[XZXhXV[cY\̂b̀eZeUV[cYU\bV[cY
ĥfV[YZebŶVnhfZX̀\e[cYZebYfZ_ahfY\̂bV̂[Y\aYWhmf̀UYZhX]\̂̀X̀V[YZWWf̀UZmfVYX\YWV̂a\̂iZeUVY\aYX]VYj\̂ko

IJKL~LKY�aYX]VYd\eX̂ZUX\̂YWV̂a\̂i[Yj\̂kYke\_̀enỲXYX\YmVYU\eX̂ẐgYX\YZWWf̀UZmfVYfZ_[cY[XZXhXV[cY\̂b̀eZeUV[cYU\bV[cŶhfV[Y
ZebŶVnhfZX̀\e[cY\̂YfZ_ahfY\̂bV̂[Y\aYWhmf̀UYZhX]\̂̀X̀V[cYX]VYd\eX̂ZUX\̂Y[]ZffYZ[[hiVYZWŴ\Ŵ̀ZXVŶV[W\e[̀m̀f̀XgYa\̂Y[hU]Y
j\̂kYZebY[]ZffYmVẐYX]VYU\[X[YZXX̂̀mhXZmfVYX\YU\̂̂VUX̀\eo

IJKL~L�J����QO�Q�J��J�������J���������RLY�aYX]VYd\eX̂ZUX\̂YVeU\heXV̂[YU\eb̀X̀\e[YZXYX]VY[̀XVYX]ZXYẐVY���Y[hm[ĥaZUVY\̂Y
\X]V̂_̀[VYU\eUVZfVbYW]g[̀UZfYU\eb̀X̀\e[YX]ZXYb̀aaV̂YiZXV̂̀ZffgYâ\iYX]\[VỲeb̀UZXVbỲeYX]VYd\eX̂ZUXY�\UhiVeX[Y\̂Y
���Yheke\_eYW]g[̀UZfYU\eb̀X̀\e[Y\aYZeYheh[hZfYeZXĥVYX]ZXYb̀aaV̂YiZXV̂̀ZffgYâ\iYX]\[VY\̂b̀eẐ̀fgYa\hebYX\YVT̀[XYZebY
nVeV̂ZffgŶVU\nè�VbYZ[Ỳe]V̂VeXỲeYU\e[X̂hUX̀\eYZUX̀l̀X̀V[Y\aYX]VYU]ẐZUXV̂YŴ\l̀bVbYa\̂ỲeYX]VYd\eX̂ZUXY�\UhiVeX[cYX]VY
d\eX̂ZUX\̂Y[]ZffYŴ\iWXfgYŴ\l̀bVYe\X̀UVYX\YX]VYr_eV̂cYd\e[X̂hUX̀\eY�ZeZnV̂cYZebYX]VYẑU]̀XVUXYmVa\̂VYU\eb̀X̀\e[YẐVY
b̀[XĥmVbY\̂YZaaVUXVbY_\̂kỲ[YWV̂a\̂iVbYZebỲeYe\YVlVeXYfZXV̂YX]ZeY�YbZg[YZaXV̂Yà̂[XY\m[V̂lZeUVY\aYX]VYU\eb̀X̀\e[oYq]VY
ẑU]̀XVUXYZebYd\e[X̂hUX̀\eY�ZeZnV̂Y_̀ffYŴ\iWXfgỲelV[X̀nZXVY[hU]YU\eb̀X̀\e[YZebcỲaYX]VYẑU]̀XVUXcỲeYU\e[hfXZX̀\eY
_̀X]YX]VYd\e[X̂hUX̀\eY�ZeZnV̂cYbVXV̂ìeV[YX]ZXYX]VgYb̀aaV̂YiZXV̂̀ZffgYZebYUZh[VYZeỲeÛVZ[VY\̂YbVÛVZ[VỲeYX]VY
d\eX̂ZUX\̂�[YU\[XY\acY\̂YX̀iVŶVxh̀̂VbYa\̂cYWV̂a\̂iZeUVY\aYZegYWẐXY\aYX]VYj\̂kcY_̀ffŶVU\iiVebYX]ZXYZeYVxh̀XZmfVY
Zb|h[XiVeXYmVYiZbVỲeYX]VYd\eX̂ZUXYuhiY\̂Yd\eX̂ZUXYq̀iVcY\̂Ym\X]oY�aYX]VYẑU]̀XVUXcỲeYU\e[hfXZX̀\eY_̀X]YX]VY
d\e[X̂hUX̀\eY�ZeZnV̂cYbVXV̂ìeV[YX]ZXYX]VYU\eb̀X̀\e[YZXYX]VY[̀XVYẐVYe\XYiZXV̂̀ZffgYb̀aaV̂VeXYâ\iYX]\[VỲeb̀UZXVbỲeYX]VY
d\eX̂ZUXY�\UhiVeX[YZebYX]ZXYe\YU]ZenVỲeYX]VYXV̂i[Y\aYX]VYd\eX̂ZUXỲ[Y|h[X̀àVbcYX]VYẑU]̀XVUXY[]ZffYŴ\iWXfgYe\X̀agYX]VY
r_eV̂cYd\e[X̂hUX̀\eY�ZeZnV̂cYZebYd\eX̂ZUX\̂cY[XZX̀enYX]VŶVZ[\e[oY�aYX]VYr_eV̂Y\̂Yd\eX̂ZUX\̂Yb̀[WhXV[YX]VYẑU]̀XVUX�[Y
bVXV̂ìeZX̀\eY\̂ŶVU\iiVebZX̀\ecYV̀X]V̂YWẐXgYiZgY[hmìXYZYdfZ̀iYZ[YŴ\l̀bVbỲeYẑX̀UfVY��o

IJKL~L Y�acỲeYX]VYU\ĥ[VY\aYX]VYj\̂kcYX]VYd\eX̂ZUX\̂YVeU\heXV̂[Y]hiZeŶViZ̀e[Y\̂ŶVU\nè�V[YX]VYVT̀[XVeUVY\aYmĥ̀ZfY
iẐkV̂[cYẐU]ZV\f\ǹUZfY[̀XV[Y\̂Y_VXfZeb[Ye\XỲeb̀UZXVbỲeYX]VYd\eX̂ZUXY�\UhiVeX[cYX]VYd\eX̂ZUX\̂Y[]ZffỲiiVb̀ZXVfgY
[h[WVebYZegY\WV̂ZX̀\e[YX]ZXY_\hfbYZaaVUXYX]ViYZebY[]ZffYe\X̀agYX]VYr_eV̂cYd\e[X̂hUX̀\eY�ZeZnV̂cYZebYẑU]̀XVUXoY
vW\eŶVUV̀WXY\aY[hU]Ye\X̀UVcYX]VYr_eV̂Y[]ZffYŴ\iWXfgYXZkVYZegYZUX̀\eYeVUV[[ẐgYX\Y\mXZ̀eYn\lV̂eiVeXZfYZhX]\̂̀�ZX̀\eY
V̂xh̀̂VbYX\ŶV[hiVYX]VY\WV̂ZX̀\e[oYq]VYd\eX̂ZUX\̂Y[]ZffYU\eX̀ehVYX\Y[h[WVebY[hU]Y\WV̂ZX̀\e[YheX̀fY\X]V̂_̀[VỲe[X̂hUXVbY
mgYX]VYr_eV̂YmhXY[]ZffYU\eX̀ehVY_̀X]YZffY\X]V̂Y\WV̂ZX̀\e[YX]ZXYb\Ye\XYZaaVUXYX]\[VŶViZ̀e[Y\̂YaVZXĥV[oYtVxhV[X[Ya\̂Y
Zb|h[XiVeX[ỲeYX]VYd\eX̂ZUXYuhiYZebYd\eX̂ZUXYq̀iVYẐ̀[̀enYâ\iYX]VYVT̀[XVeUVY\aY[hU]ŶViZ̀e[Y\̂YaVZXĥV[YiZgYmVY
iZbVYZ[YŴ\l̀bVbỲeYẑX̀UfVY��o
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IJKLMJNOOPQRSTUV
IJKLMLWXYZ[X\]̂_̀ab_]̀XcZaddXêbdfg[XêX_Z[X\]̂_̀ab_XhfiXaddXadd]jâb[cXc_a_[gXêX_Z[X\]̂_̀ab_Xk]bfi[̂_clXm_[icX
b]n[̀[gXopXadd]jâb[cXcZaddXo[Xcfqqde[gXr]̀XcfbZXai]f̂_cXâgXopXcfbZXq[̀c]̂cX]̀X[̂_e_e[cXacX_Z[Xsĵ [̀XiapXgè[b_tXof_X
_Z[X\]̂_̀ab_]̀XcZaddX̂]_Xo[X̀[ufè[gX_]X[iqd]pXq[̀c]̂cX]̀X[̂_e_e[cX_]XjZ]iX_Z[X\]̂_̀ab_]̀XZacX̀[ac]̂aod[X]ov[b_e]̂l

IJKLMLwXx̂d[ccX]_Z[̀jec[Xq̀]neg[gXêX_Z[X\]̂_̀ab_Xk]bfi[̂_cy
LW add]jâb[cXcZaddXb]n[̀X_Z[Xb]c_X_]X_Z[X\]̂_̀ab_]̀X]rXia_[̀eadcXâgX[ufeqi[̂_Xg[den[̀[gXa_X_Z[Xce_[XâgXaddX

[̀ufè[gX_az[ctXd[ccXaqqdebaod[X_̀ag[Xgecb]f̂_c{
Lw \]̂_̀ab_]̀|cXb]c_cXr]̀X]n[̀Z[agtXq̀]re_tXâgX]_Z[̀X[zq[̂c[cXb]̂_[iqda_[gXr]̀Xc_a_[gXadd]jâb[Xai]f̂_cX

cZaddXo[Xêbdfg[gXêX_Z[X\]̂_̀ab_XhfiXof_X̂]_XêX_Z[Xadd]jâb[c{Xâg
LK jZ[̂[n[̀Xb]c_cXà[Xi]̀[X_ZâX]̀Xd[ccX_ZâXadd]jâb[ctX_Z[X\]̂_̀ab_XhfiXcZaddXo[Xagvfc_[gXabb]̀gê}dpX

opX\Zâ}[Xs̀g[̀lXYZ[Xai]f̂_X]rX_Z[X\Zâ}[Xs̀g[̀XcZaddX̀[rd[b_X~��X_Z[Xgerr[̀[̂b[Xo[_j[[̂Xab_fadXb]c_cX
âgX_Z[Xadd]jâb[cXf̂g[̀Xh[b_e]̂X�l�l�l�XâgX~��XbZâ}[cXêX\]̂_̀ab_]̀|cXb]c_cXf̂g[̀Xh[b_e]̂X�l�l�l�l

�� �adf[X]rXadd]jâb[cXcZaddXadc]Xêbdfg[y
� �ddXb]c_cXr]̀Xqdâ_tX[ufeqi[̂_XâgXdao]̀Xr]̀Xf̂d]agê}tXZâgdê}XâgXc_]̀a}[Xa_X_Z[Xce_[{
� �̂pXb]c_cXr]̀Xq̀]_[b_e]̂{
� �ddXb]c_cXr]̀Xacc]bea_[gXg[i]de_e]̂Xj]̀�{
� \]c_cXr]̀X̀[i]nadXâgX]rr�ce_[Xgecq]cadX]rXg[i]decZ[gXia_[̀eadc{
� \]c_Xr]̀Xdao]̀tXia_[̀eadcXâgX[ufeqi[̂_Xr]̀Xêc_adda_e]̂XâgXrêecZê}tX[zb[q_XjZ[̀[Xdao]̀XecX
cq[bere[gX̂]_X_]Xo[XaXqà_X]rX_Z[Xadd]jâb[l

� s_Z[̀X[zq[̂c[cX̀[ufè[gX_]Xb]iqd[_[X_Z[Xêc_adda_e]̂l

IJKLMLKX�a_[̀eadcXâgX[ufeqi[̂_Xf̂g[̀XâXadd]jâb[XcZaddXo[Xc[d[b_[gXopX_Z[Xsĵ [̀Xje_ZX̀[ac]̂aod[Xq̀]iq_̂[ccl

IJKL�J���U��S�US�US�
IJKL�LWXYZ[X\]̂_̀ab_]̀XcZaddX[iqd]pXaXb]iq[_[̂_Xcfq[̀ê_[̂g[̂_XâgX̂[b[ccàpXaccec_â_cXjZ]XcZaddXo[XêXa__[̂gâb[Xa_X
_Z[X�̀]v[b_Xce_[Xgf̀ê}Xq[̀r]̀iâb[X]rX_Z[X�]̀�lXYZ[Xcfq[̀ê_[̂g[̂_XcZaddX̀[q̀[c[̂_X_Z[X\]̂_̀ab_]̀tXâgX
b]iif̂eba_e]̂cX}en[̂X_]X_Z[Xcfq[̀ê_[̂g[̂_XcZaddXo[XacXoêgê}XacXerX}en[̂X_]X_Z[X\]̂_̀ab_]̀l

IJKL�LwXYZ[X\]̂_̀ab_]̀tXacXc]]̂XacXq̀ab_ebaod[Xar_[̀XajàgX]rX_Z[X\]̂_̀ab_tXcZaddX̂]_erpX_Z[Xsĵ [̀XâgX�̀bZe_[b_tX
_Z̀]f}ZX_Z[X\]̂c_̀fb_e]̂X�âa}[̀tX]rX_Z[X̂ai[XâgXufadereba_e]̂cX]rXaXq̀]q]c[gXcfq[̀ê_[̂g[̂_lX�e_ZêX��XgapcX]rX
[̀b[eq_X]rX_Z[Xêr]̀ia_e]̂tX_Z[X\]̂c_̀fb_e]̂X�âa}[̀XiapX̂]_erpX_Z[X\]̂_̀ab_]̀tXc_a_ê}XjZ[_Z[̀X_Z[Xsĵ [̀tX_Z[X
\]̂c_̀fb_e]̂X�âa}[̀tX]̀X_Z[X�̀bZe_[b_X~��XZacX̀[ac]̂aod[X]ov[b_e]̂X_]X_Z[Xq̀]q]c[gXcfq[̀ê_[̂g[̂_X]̀X~��X̀[ufè[X
agge_e]̂adX_ei[Xr]̀X̀[ne[jlX�aedf̀[X]rX_Z[X\]̂c_̀fb_e]̂X�âa}[̀X_]Xq̀]neg[X̂]_eb[Xje_ZêX_Z[X���gapXq[̀e]gXcZaddX
b]̂c_e_f_[X̂]_eb[X]rX̂]X̀[ac]̂aod[X]ov[b_e]̂l

IJKL�LKXYZ[X\]̂_̀ab_]̀XcZaddX̂]_X[iqd]pXaXq̀]q]c[gXcfq[̀ê_[̂g[̂_X_]XjZ]iX_Z[Xsĵ [̀tX\]̂c_̀fb_e]̂X�âa}[̀tX]̀X
�̀bZe_[b_XZacXiag[X̀[ac]̂aod[XâgX_ei[dpX]ov[b_e]̂lXYZ[X\]̂_̀ab_]̀XcZaddX̂]_XbZâ}[X_Z[Xcfq[̀ê_[̂g[̂_Xje_Z]f_X_Z[X
sĵ [̀|cXb]̂c[̂_tXjZebZXcZaddX̂]_Xf̂ [̀ac]̂aodpXo[Xje_ZZ[dgX]̀Xg[dap[gl

IJKL�L��������� ¡¢£ �¡XcZaddX̂]_X̀[gfb[X]̀X_[̀iêa_[Xcfq[̀nece]̂X]rX_Z[X�]̀�l

IJKL�L¤�¥¦§�¦�¡�¢�̈�¡�¢©��§� ������ ¡¢£ �¡� ¢ª�©�¢��¢£ «���¡�©¬ «�®�«��¢�̈��¦� ���£�¢�®�©��� �̄�«��IJKL�§�°�«£����®¢ «±�̈�¢¦¦�£ ©� ���
²¡�³�£ ©�²¡�®¡�©©��¡�́¬¢« ̈§��¡�¡�©¬ «�®�«��¢̄ «̄ «��¢�°�¡ª�µ̈� ���¶°��¡��¡X_Z[èXa}[̂_ctX_Z[Xsĵ [̀XZacX_Z[X̀e}Z_X_]XbZà}[X_Z[X
\]̂_̀ab_]̀XaddXb]c_cXacc]bea_[gXje_ZX_Z[c[X[rr]̀_cXêbdfgê}X_Z[Xb]c_cX]rXd[}adtX\]̂c_̀fb_e]̂X�âa}[i[̂_Xh[̀neb[ctXâgX
�̀bZe_[b_f̀adXc[̀neb[clXXYZ[Xsĵ [̀XcZaddX̂]_erpX_Z[X\]̂_̀ab_]̀XêXj̀e_ê}X]rX_Z[èXê_[̂_X_]Xoab�XbZà}[XacXaX̀[cfd_X]rX
dab�X]rXcfq[̀nece]̂l

IJKLW·J̧PS��RT�P�¹VJ̧PSV���T��PSJRS�J��º»���ROJ�T¼U��OUV
IJKLW·LWXYZ[X\]̂_̀ab_]̀tXq̀]iq_dpXar_[̀Xo[ê}Xajàg[gX_Z[X\]̂_̀ab_tXcZaddXcfoie_Xr]̀X_Z[Xsĵ [̀|cXâgX�̀bZe_[b_|cX
êr]̀ia_e]̂tXâgX_Z[X\]̂c_̀fb_e]̂X�âa}[̀|cXfc[XêXg[n[d]qê}X_Z[X�̀]v[b_XcbZ[gfd[tXaX\]̂_̀ab_]̀|cXb]̂c_̀fb_e]̂X
cbZ[gfd[Xr]̀X_Z[X�]̀�lXYZ[½cbZ[gfd[XcZaddXb]̂_aêXg[_aedXaqq̀]q̀ea_[Xr]̀X_Z[X�̀]v[b_tXêbdfgê}X~��X_Z[Xga_[X]rX
b]ii[̂b[i[̂_X]rX_Z[X�]̀�tXê_[̀eiXcbZ[gfd[Xied[c_]̂[Xga_[ctXâgX_Z[Xga_[X]rXhfoc_â_eadX\]iqd[_e]̂{X~��XâX
aqq]̀_e]̂i[̂_X]rX_Z[X�]̀�XopXb]̂c_̀fb_e]̂Xab_ene_p{XâgX~��X_Z[X_ei[X̀[ufè[gXr]̀Xb]iqd[_e]̂X]rX[abZXq]̀_e]̂X]rX_Z[X
�]̀�lXYZ[XcbZ[gfd[XcZaddXq̀]neg[Xr]̀X_Z[X]̀g[̀dpXq̀]}̀[cce]̂X]rX_Z[X�]̀�X_]Xb]iqd[_e]̂XâgXcZaddX̂]_X[zb[[gX_ei[X
deie_cXbf̀̀[̂_Xf̂g[̀X_Z[X\]̂_̀ab_Xk]bfi[̂_clXYZ[XcbZ[gfd[XcZaddXo[X̀[nec[gXa_Xaqq̀]q̀ea_[Xê_[̀nadcXacX̀[ufè[gXopX_Z[X
b]̂ge_e]̂cX]rX_Z[X�]̀�XâgX�̀]v[b_lXYZ[X\]̂_̀ab_]̀XcZaddXb]]q[̀a_[Xje_ZX_Z[X\]̂c_̀fb_e]̂X�âa}[̀XêXcbZ[gfdê}XâgX
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IJKLMKNOPQRSTJRUMPSKVWSMKXYRZMK[RSMRV\MO]RWMPL̂OWSR_OST̀RVP]RVYRSMRWVaYJRPMR]ĴVbROP̀RSTJR_MK[RMKRVWSO\OSOJYRMLRMSTJKR
UMPSKVWSMKỲRMKRSTJRWMPYSKaWSOMPRMKRMIJKVSOMPYRMLRSTJRc_PJKXYRM_PRLMKWJYRMKRdJIVKVSJRUMPSKVWSMKYe

fghijkilRmTJRUMPSKVWSMK̀RIKMNIŜbRVLSJKRnJOPQRV_VK]J]RSTJRUMPSKVWSRVP]RSTJKJVLSJKRVYRPJWJYYVKbRSMRNVOPSVOPRVRWaKKJPSR
YanNOSSV̂RYWTJ]âJ̀RYTV̂̂RYanNOSRVRYanNOSSV̂RYWTJ]âJRLMKRSTJRUMPYSKaWSOMPRoVPVQJKXYRVP]RpKWTOSJWSXYRVIIKM\V̂eRmTJR
pKWTOSJWSRVP]RUMPYSKaWSOMPRoVPVQJKXYRVIIKM\V̂RYTV̂̂RPMSRnJRaPKJVYMPVn̂bR]ĴVbJ]RMKR_OSTTĴ]eRmTJRYanNOSSV̂R
YWTJ]âJRYTV̂̂RqrsRnJRWMMK]OPVSJ]R_OSTRSTJRUMPSKVWSMKXYRWMPYSKaWSOMPRYWTJ]âJ̀RVP]RqtsRV̂̂M_RSTJRUMPYSKaWSOMPRoVPVQJKR
VP]RpKWTOSJWSRKJVYMPVn̂JRSONJRSMRKJ\OJ_RYanNOSSV̂YeRuLRSTJRUMPSKVWSMKRLVÔYRSMRYanNOSRVRYanNOSSV̂RYWTJ]âJ̀RMKRLVÔYRSMR
IKM\O]JRYanNOSSV̂YROPRVWWMK]VPWJR_OSTRSTJRVIIKM\J]RYanNOSSV̂RYWTJ]âJ̀RSTJRUMPSKVWSMKRYTV̂̂RPMSRnJRJPSOŜJ]RSMRVPbR
OPWKJVYJROPRUMPSKVWSRdaNRMKRJvSJPYOMPRMLRUMPSKVWSRmONJRnVYJ]RMPRSTJRSONJRKJwaOKJ]RLMKRKJ\OJ_RMLRYanNOSSV̂Ye

fghijkihRmTJRUMPSKVWSMKRYTV̂̂RIVKSOWOIVSJR_OSTRMSTJKRUMPSKVWSMKỲRSTJRUMPYSKaWSOMPRoVPVQJK̀RVP]RSTJRc_PJKROPR
KJ\OJ_OPQRVP]RWMMK]OPVSOPQRV̂̂RYWTJ]âJYRLMKROPWMKIMKVSOMPROPSMRSTJRxKMyJWSRYWTJ]âJRSTVSROYRIKJIVKJ]RnbRSTJR
UMPYSKaWSOMPRoVPVQJKeRmTJRUMPSKVWSMKRYTV̂̂RNV[JRKJ\OYOMPYRSMRSTJRWMPYSKaWSOMPRYWTJ]âJRVP]RYanNOSSV̂RYWTJ]âJRVYR
]JJNJ]RPJWJYYVKbRnbRSTJRUMPYSKaWSOMPRoVPVQJKRSMRWMPLMKNRSMRSTJRxKMyJWSRYWTJ]âJe

fghijkizRmTJRUMPSKVWSMKRYTV̂̂RIJKLMKNRSTJRZMK[ROPRQJPJKV̂RVWWMK]VPWJR_OSTRSTJRNMYSRKJWJPSRYWTJ]âJYRYanNOSSJ]RSMRSTJR
c_PJK̀RUMPYSKaWSOMPRoVPVQJK̀RVP]RpKWTOSJWS̀RVP]ROPWMKIMKVSJ]ROPSMRSTJRVIIKM\J]RxKMyJWSRYWTJ]âJe

fghijjg{|}~�����g���g�������g��g���g����
mTJRUMPSKVWSMKRYTV̂̂RNV[JRV\VÔVn̂J̀RVSRSTJRxKMyJWSRYOSJ̀RSTJRUMPSKVWSR�MWaNJPSỲROPŴa]OPQRUTVPQJRcK]JKỲR
UMPYSKaWSOMPRUTVPQJR�OKJWSO\JỲRVP]RMSTJKRoM]OLOWVSOMPỲROPRQMM]RMK]JKRVP]RNVK[J]RWaKKJPŜbRSMROP]OWVSJRLOĴ]R
WTVPQJYRVP]RYĴJWSOMPYRNV]JR]aKOPQRWMPYSKaWSOMP̀RVP]RSTJRVIIKM\J]RdTMIR�KV_OPQỲRxKM]aWSR�VSV̀RdVNÎJỲRVP]R
YONÔVKRKJwaOKJ]RYanNOSSV̂YeRmTJYJRYTV̂̂RnJROPRĴJWSKMPOWRLMKNRMKRIVIJKRWMIb̀RV\VÔVn̂JRSMRSTJRUMPYSKaWSOMPRoVPVQJK̀R
pKWTOSJWS̀RVP]Rc_PJK̀RVP]R]ĴO\JKJ]RSMRSTJRUMPYSKaWSOMPRoVPVQJKRLMKRYanNOSSV̂RSMRSTJRc_PJKRaIMPRWMNÎJSOMPRMLRSTJR
ZMK[RVYRVRKJWMK]RMLRSTJRZMK[RVYRWMPYSKaWSJ]e

fghijlg��|�g{��������g��|�~}�g{����g���g�������
fghijlijRdTMIR�KV_OPQYRVKJR]KV_OPQỲR]OVQKVNỲRYWTJ]âJỲRVP]RMSTJKR]VSVRYIJWOV̂̂bRIKJIVKJ]RLMKRSTJRZMK[RnbRSTJR
UMPSKVWSMKRMKRVRdanWMPSKVWSMK̀Rdan�YanWMPSKVWSMK̀RNVPaLVWSaKJK̀RYaIÎOJK̀RMKR]OYSKOnaSMKRSMRÔ̂aYSKVSJRYMNJRIMKSOMPRMLR
STJRZMK[e

fghijlilRxKM]aWSR�VSVRVKJRÔ̂aYSKVSOMPỲRYSVP]VK]RYWTJ]âJỲRIJKLMKNVPWJRWTVKSỲROPYSKaWSOMPỲRnKMWTaKJỲR]OVQKVNỲRVP]R
MSTJKROPLMKNVSOMPRLaKPOYTJ]RnbRSTJRUMPSKVWSMKRSMRÔ̂aYSKVSJRNVSJKOV̂YRMKRJwaOINJPSRLMKRYMNJRIMKSOMPRMLRSTJRZMK[e

fghijlihRdVNÎJYRVKJRITbYOWV̂RJvVNÎJYRSTVSRÔ̂aYSKVSJRNVSJKOV̂ỲRJwaOINJPS̀RMKR_MK[NVPYTOÌRVP]RJYSVn̂OYTRYSVP]VK]YR
nbR_TOWTRSTJRZMK[R_Ô̂RnJRya]QJ]e

fghijlizRdTMIR�KV_OPQỲRxKM]aWSR�VSV̀RdVNÎJỲRVP]RYONÔVKRYanNOSSV̂YRVKJRPMSRUMPSKVWSR�MWaNJPSYeRmTJOKRIaKIMYJROYR
SMR]JNMPYSKVSJRTM_RSTJRUMPSKVWSMKRIKMIMYJYRSMRWMPLMKNRSMRSTJROPLMKNVSOMPRQO\JPRVP]RSTJR]JYOQPRWMPWJISRJvIKJYYJ]ROPR
STJRUMPSKVWSR�MWaNJPSYRLMKRSTMYJRIMKSOMPYRMLRSTJRZMK[RLMKR_TOWTRSTJRUMPSKVWSR�MWaNJPSYRKJwaOKJRYanNOSSV̂YeR�J\OJ_R
nbRSTJRpKWTOSJWSRVP]RUMPYSKaWSOMPRoVPVQJKROYRYanyJWSRSMRSTJR̂ONOSVSOMPYRMLRdJWSOMPYR�eter�RSTKMaQTR�eterteR
uPLMKNVSOMPV̂RYanNOSSV̂YRaIMPR_TOWTRSTJRUMPYSKaWSOMPRoVPVQJKRVP]RpKWTOSJWSRVKJRPMSRJvIJWSJ]RSMRSV[JRKJYIMPYO\JR
VWSOMPRNVbRnJRYMRO]JPSOLOJ]ROPRSTJRUMPSKVWSR�MWaNJPSYeRdanNOSSV̂YRSTVSRVKJRPMSRKJwaOKJ]RnbRSTJRUMPSKVWSR�MWaNJPSYR
NVbRnJRKJSaKPJ]RnbRSTJRUMPYSKaWSOMPRoVPVQJKRMKRpKWTOSJWSR_OSTMaSRVWSOMPe

fghijli�RmTJRUMPSKVWSMKRYTV̂̂RKJ\OJ_RLMKRWMNÎOVPWJR_OSTRSTJRUMPSKVWSR�MWaNJPSỲRVIIKM\J̀RVP]RYanNOSRSMRSTJR
UMPYSKaWSOMPRoVPVQJK̀RdTMIR�KV_OPQỲRxKM]aWSR�VSV̀RdVNÎJỲRVP]RYONÔVKRYanNOSSV̂YRKJwaOKJ]RnbRSTJRUMPSKVWSR
�MWaNJPSỲROPRVWWMK]VPWJR_OSTRSTJRxKMyJWSRYanNOSSV̂RYWTJ]âJRVIIKM\J]RnbRSTJRUMPYSKaWSOMPRoVPVQJKRVP]RpKWTOSJWSR
MK̀ROPRSTJRVnYJPWJRMLRVPRVIIKM\J]RxKMyJWSRYanNOSSV̂RYWTJ]âJ̀R_OSTRKJVYMPVn̂JRIKMNISPJYYRVP]ROPRYaWTRYJwaJPWJRVYRSMR
WVaYJRPMR]ĴVbROPRSTJRZMK[RMKROPRSTJRVWSO\OSOJYRMLRMSTJKRUMPSKVWSMKỲRdJIVKVSJRUMPSKVWSMKỲRMKRSTJRc_PJKXYRM_PRLMKWJYeR
mTJRUMPSKVWSMKRYTV̂̂RWMMIJKVSJR_OSTRSTJRUMPYSKaWSOMPRoVPVQJKROPRSTJRWMMK]OPVSOMPRMLRSTJRUMPSKVWSMKXYRdTMIR�KV_OPQỲR
xKM]aWSR�VSV̀RdVNÎJỲRVP]RYONÔVKRYanNOSSV̂YR_OSTRKĴVSJ]R]MWaNJPSYRYanNOSSJ]RnbRMSTJKRUMPSKVWSMKYe

fghijli�ijg�MRJvSJPYOMPRMLRSONJR_Ô̂RnJRQKVPSJ]RSMRSTJRUMPSKVWSMKRnJWVaYJRMLRLVÔaKJRSMRTV\JRYTMIR]KV_OPQỲRIKM]aWSR
]VSV̀RVP]RYVNÎJYRYanNOSSJ]ROPRVNÎJRSONJRSMRV̂̂M_RLMKRKJ\OJ_RnbRSTJRUMPYSKaWSOMPRoVPVQJK̀RpKWTOSJWSRMKRSTJOKR
UMPYâSVPSYe
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IJKLMNLOPQRPSTUVWXXWYZP[\]̂P_̀abWYZScPd̀]eTfXP_aXacP[aV̂ ghScPaYePSWVWgàPSTUVWXXagScPX\hPi]YX̀afX]̀P̀ĥ h̀ShYXSPX]P
X\hPjbYh̀cPi]YSX̀TfXW]YPkaYaZh̀cPaYePl̀f\WXhfXcPX\aXPX\hPi]YX̀afX]̀P\aSPmnoP̀hpWhbhePaYePâ^̀]phePX\hVcPmqoP
ehXh̀VWYhePaYePph̀WrWhePVaXh̀WagScPrWhgePVhaST̀hVhYXSPaYePrWhgePf]YSX̀TfXW]YPf̀WXh̀WaP̀hgaXhePX\h̀hX]cP]̀PbWggPe]PS]cPaYeP
msoPf\hfthePaYePf]]̀eWYaXhePX\hPWYr]̀VaXW]YPf]YXaWYhePbWX\WYPSTf\PSTUVWXXagSPbWX\PX\hP̀huTẀhVhYXSP]rPX\hPv]̀tPaYeP
]rPX\hPi]YX̀afXP_]fTVhYXSw

IJKLMNLxPy\hPi]YX̀afX]̀PS\aggP̂h̀r]̀VPY]P̂]̀XW]YP]rPX\hPv]̀tPr]̀Pb\Wf\PX\hPi]YX̀afXP_]fTVhYXSP̀huTẀhPSTUVWXXagPaYeP
h̀pWhbP]rP[\]̂P_̀abWYZScPd̀]eTfXP_aXacP[aV̂ ghScP]̀PSWVWgàPSTUVWXXagScPTYXWgPX\hP̀hŜhfXWphPSTUVWXXagP\aSPUhhYP
h̀pWhbhePaYePâ^̀]phePURPX\hPl̀f\WXhfXw

IJKLMNLzPy\hPv]̀tPS\aggPUhPWYPaff]̀eaYfhPbWX\Pâ^̀]phePSTUVWXXagSPh{fĥXPX\aXPX\hPi]YX̀afX]̀PS\aggPY]XPUhP̀hgWhpheP]rP
h̀Ŝ]YSWUWgWXRPr]̀PehpWaXW]YSPr̀]VPX\hP̀huTẀhVhYXSP]rPX\hPi]YX̀afXP_]fTVhYXSPURPX\hPl̀f\WXhfX|SPâ^̀]pagP]rP[\]̂P
_̀abWYZScPd̀]eTfXP_aXacP[aV̂ghScP]̀PSWVWgàPSTUVWXXagScPTYghSSPX\hPi]YX̀afX]̀P\aSPŜhfWrWfaggRPY]XWrWhePX\hPi]YSX̀TfXW]YP
kaYaZh̀PaYePl̀f\WXhfXP]rPSTf\PehpWaXW]YPaXPX\hPXWVhP]rPSTUVWXXagPaYePmnoPX\hPl̀f\WXhfXP\aSPZWphYPb̀WXXhYPâ^̀]pagPX]PX\hP
ŜhfWrWfPehpWaXW]YPaSPaPVWY]̀Pf\aYZhPWYPX\hPv]̀tcP]̀PmqoPaPi\aYZhPj̀eh̀P]̀Pi]YSX̀TfXW]YPi\aYZhP_ẀhfXWphP\aSPUhhYP
WSSThePaTX\]̀W}WYZPX\hPehpWaXW]YwPy\hPi]YX̀afX]̀PS\aggPY]XPUhP̀hgWhpheP]rP̀hŜ]YSWUWgWXRPr]̀Ph̀̀]̀SP]̀P]VWSSW]YSPWYP[\]̂P
_̀abWYZScPd̀]eTfXP_aXacP[aV̂ghScP]̀PSWVWgàPSTUVWXXagScPURPX\hPl̀f\WXhfX|SPâ^̀]pagPX\h̀h]rw

IJKLMNL~Py\hPi]YX̀afX]̀PS\aggPeẀhfXPŜhfWrWfPaXXhYXW]YcPWYPb̀WXWYZP]̀P]YP̀hSTUVWXXheP[\]̂P_̀abWYZScPd̀]eTfXP_aXacP
[aV̂ ghScP]̀PSWVWgàPSTUVWXXagScPX]P̀hpWSW]YSP]X\h̀PX\aYPX\]ShP̀huThSXhePURPX\hPi]YSX̀TfXW]YPkaYaZh̀PaYePl̀f\WXhfXP]YP
^̀hpW]TSPSTUVWXXagSwP�YPX\hPaUShYfhP]rPSTf\PY]XWfhcPX\hPl̀f\WXhfX|SPâ^̀]pagP]rPaP̀hSTUVWSSW]YPS\aggPY]XPâ ĝRPX]PSTf\P
h̀pWSW]YSw

IJKLMNLM�Py\hPi]YX̀afX]̀PS\aggPY]XPUhP̀huTẀhePX]P̂̀]pWehP̂̀]rhSSW]YagPSh̀pWfhSPX\aXPf]YSXWXTXhPX\hP̂̀afXWfhP]rP
àf\WXhfXT̀hP]̀PhYZWYhh̀WYZPTYghSSPSTf\PSh̀pWfhSPàhPŜhfWrWfaggRP̀huTẀhePURPX\hPi]YX̀afXP_]fTVhYXSPr]̀PaP̂]̀XW]YP]rP
X\hPv]̀tP]̀PTYghSSPX\hPi]YX̀afX]̀PYhheSPX]P̂̀]pWehPSTf\PSh̀pWfhSPWYP]̀eh̀PX]Pfà̀RP]TXPX\hPi]YX̀afX]̀|SP̀hŜ]YSWUWgWXWhSP
r]̀Pf]YSX̀TfXW]YPVhaYScPVhX\]eScPXhf\YWuThScPShuThYfhScPaYeP̂̀]fheT̀hSwPy\hPi]YX̀afX]̀PS\aggPY]XPUhP̀huTẀhePX]P
^̀]pWehP̂̀]rhSSW]YagPSh̀pWfhSPWYPpW]gaXW]YP]rPâ ĝWfaUghPgabw

IJKLMNLM�LMP�rP̂̀]rhSSW]YagPehSWZYPSh̀pWfhSP]̀Pfh̀XWrWfaXW]YSPURPaPehSWZYP̂̀]rhSSW]YagP̀hgaXhePX]PSRSXhVScPVaXh̀WagScP]̀P
huTŴVhYXPàhPŜhfWrWfaggRP̀huTẀheP]rPX\hPi]YX̀afX]̀PURPX\hPi]YX̀afXP_]fTVhYXScPX\hPjbYh̀PaYePX\hPl̀f\WXhfXPbWggP
ŜhfWrRPaggP̂h̀r]̀VaYfhPaYePehSWZYPf̀WXh̀WaPX\aXPSTf\PSh̀pWfhSPVTSXPSaXWSrRwPy\hPi]YX̀afX]̀PS\aggPUhPhYXWXghePX]P̀hgRPT̂]YP
X\hPaehuTafRPaYePaffT̀afRP]rPX\hP̂h̀r]̀VaYfhPaYePehSWZYPf̀WXh̀WaP̂̀]pWehePWYPX\hPi]YX̀afXP_]fTVhYXSwPy\hP
i]YX̀afX]̀PS\aggPfaTShPSTf\PSh̀pWfhSP]̀Pfh̀XWrWfaXW]YSPX]PUhP̂̀]pWehePURPaYPâ^̀]̂ ẀaXhgRPgWfhYShePehSWZYP̂̀]rhSSW]YagcP
b\]ShPSWZYaXT̀hPaYePShagPS\aggPâ ĥàP]YPaggPèabWYZScPfagfTgaXW]YScPŜhfWrWfaXW]YScPfh̀XWrWfaXW]YScP[\]̂P_̀abWYZScPaYeP
]X\h̀PSTUVWXXagSP̂̀ĥàhePURPSTf\P̂̀]rhSSW]YagwP[\]̂P_̀abWYZScPaYeP]X\h̀PSTUVWXXagSP̀hgaXhePX]PX\hPv]̀tcPehSWZYheP]̀P
fh̀XWrWhePURPSTf\P̂̀]rhSSW]YagcPWrP̂̀ĥàhePURP]X\h̀ScPS\aggPUhàPSTf\P̂̀]rhSSW]Yag|SPb̀WXXhYPâ^̀]pagPb\hYPSTUVWXXhePX]P
X\hPl̀f\WXhfXwPy\hPjbYh̀cPX\hPl̀f\WXhfXcPaYePX\hPi]YSX̀TfXW]YPkaYaZh̀PS\aggPUhPhYXWXghePX]P̀hgRPT̂]YPX\hPaehuTafRPaYeP
affT̀afRP]rPX\hPSh̀pWfhScPfh̀XWrWfaXW]YScPaYePâ^̀]pagSP̂h̀r]̀VheP]̀P̂̀]pWehePURPSTf\PehSWZYP̂̀]rhSSW]YagScP̂̀]pWeheP
X\hPjbYh̀PaYePl̀f\WXhfXP\aphPŜhfWrWhePX]PX\hPi]YX̀afX]̀PX\hP̂h̀r]̀VaYfhPaYePehSWZYPf̀WXh̀WaPX\aXPSTf\PSh̀pWfhSPVTSXP
SaXWSrRwPdT̀STaYXPX]PX\WSP[hfXW]YPswnqwn�cPX\hPl̀f\WXhfXPbWggP̀hpWhbPaYePâ^̀]phP]̀PXathP]X\h̀Pâ^̀]̂ ẀaXhPafXW]YP]YP
STUVWXXagSP]YgRPr]̀PX\hPgWVWXheP̂T̀̂ ]ShP]rPf\hftWYZPr]̀Pf]Yr]̀VaYfhPbWX\PWYr]̀VaXW]YPZWphYPaYePX\hPehSWZYPf]YfĥXP
h{̂ h̀SShePWYPX\hPi]YX̀afXP_]fTVhYXSwPy\hPi]YSX̀TfXW]YPkaYaZh̀PS\aggP̀hpWhbPSTUVWXXagSPr]̀PShuThYfWYZcP
f]YSX̀TfXaUWgWXRcPaYePf]]̀eWYaXW]YPWV̂ afXSP]YP]X\h̀Pi]YX̀afX]̀Sw

IJKLMNLM�LNP�rPX\hPi]YX̀afXP_]fTVhYXSP̀huTẀhPX\hPi]YX̀afX]̀|SPehSWZYP̂̀]rhSSW]YagPX]Pfh̀XWrRPX\aXPX\hPv]̀tP\aSPUhhYP
ĥ̀r]̀VhePWYPaff]̀eaYfhPbWX\PX\hPehSWZYPf̀WXh̀WacPX\hPi]YX̀afX]̀PS\aggPrT̀YWS\PSTf\Pfh̀XWrWfaXW]YSPX]PX\hPi]YSX̀TfXW]YP
kaYaZh̀PaYePl̀f\WXhfXPaXPX\hPXWVhPaYePWYPX\hPr]̀VPŜhfWrWhePURPX\hPl̀f\WXhfXw

IJKLMNLM�LNLM��rPWXPWSPX\hP̂]SWXW]YP]rPX\hPi]YX̀afX]̀cP]̀P\WSPgWfhYShePehSWZYP̂̀]rhSSW]YagcPX\aXPX\hPjbYh̀PaYePl̀f\WXhfXP
\aphPY]XP̂̀]pWehePaggP̂h̀r]̀VaYfhPaYePehSWZYPf̀WXh̀WacPX\hPi]YX̀afX]̀PS\aggP̀huThSXPaeeWXW]YagPf̀WXh̀WaPWYPb̀WXWYZPUhr]̀hP
^̀]fhheWYZPbWX\PX\hP̂̀]rhSSW]YagPSh̀pWfhSPehSf̀WUhePWYP�Pswnqwn�wPPd̀]fhheWYZPbWX\PX\hP̂̀]rhSSW]YagPSh̀pWfhSPS\aggPUhP
hpWehYfhPX\aXPX\hPjbYh̀PaYePl̀f\WXhfXP\aphP̂̀]pWehePaggPYhfhSSàRP̂h̀r]̀VaYfhPaYePehSWZYPf̀WXh̀Waw
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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

IJKLMKLMLMqrstquvqswxtqyz{q|}w~{wz��
�� �_̀XV�̂dfYVZ[\]̂_̀][̂VaX_bbV̀[[eŶ_]YVjd]XV]XYV�j\ŶVd\Vf_�d\mV_�_db_hbYVc[̂V]XYV�j\Ŷ�aVlaYkV_̂Y_aV

[cV]XYV̀[febY]YgV[̂Ve_̂]d_bbiV̀[febY]YgVhldbgd\m�a�V[̂Vad]YV_aVê[�dgYgVc[̂Vd\V�̂]d̀bYV�kV�_̂_m̂_eXV�p�pV
WXYV�j\ŶVaX_bbVX_�YV]XYV̂dmX]V][V]_�YVe[aaYaad[\V[cV_\gV][VlaYV_\iV̀[febY]YgV[̂Ve_̂]d_bbiV̀[febY]YgV
e[̂]d[\aV[cV]XYVhldbgd\mV[̂Vad]YVY�Y\V]X[lmXV]XYV]dfYV[cV̀[febY]d\mV]XYVY\]d̂YV�[̂�V[̂Val̀XVe[̂]d[\V[cV
]XYV�[̂�Vf_iV\[]VX_�YVY�ed̂YgpV�l̀XVlaYVaX_bbV\[]V̀[\a]d]l]YV_̀ Ỳe]_\̀YV]XŶY[cpV�l̀XV[̀ l̀e_\̀iVaX_bbV
d\V\[Vj_iV_ĥ[m_]YV_\iVaeỲdcdYgVj_̂̂_\]dYaV[̂Vml_̂_\]dYaVc[̂Vf_]Ŷd_bakVj[̂�f_\aXdeV[̂V[eŶ_]d[\V[cV
YoldefY\]VeŶ]_d\d\mV][V]XYV[̀ l̀edYgVe[̂]d[\ap

�� �_̀XV�̂dfYVZ[\]̂_̀][̂VaX_bbV̀[[eŶ_]YVjd]XV]XYV�j\ŶVd\Vf_�d\mV_�_db_hbYVc[̂V]XYV�j\Ŷ�aVlaYVal̀XV
hldbgd\mVaŶ�d̀YaV_aVXY_]d\mkV�Y\]db_]d\mkV̀[[bd\mkVj_]ŶkVbdmX]d\mV_\gV]YbYeX[\YVc[̂V]XYVae_̀YV[̂Vae_̀YaV
][VhYV[̀ l̀edYgkV_\gVdcV]XYVYoldefY\]V̂Yold̂YgV][Vcl̂\daXVal̀XVaŶ�d̀YaVdaV\[]VY\]d̂YbiV̀[febY]YgV_]V]XYV
]dfYV]XYV�j\ŶVgYad̂YaV][V[̀ l̀eiV]XYV_c[̂Ya_dgVae_̀YV[̂Vae_̀YakV]XYVZ[\]̂_̀][̂VaX_bbVf_�YVY�ŶiV
Ŷ_a[\_hbYVYcc[̂]V][V̀[febY]YVal̀XVe_̂]V[cVXdaV�[̂�V_aVa[[\V_aVe[aadhbYV][V]XYVY�]Y\]V]X_]V]XYV\ỲYaa_̂iV
YoldefY\]V̀_\VhYVel]Vd\][V[eŶ_]d[\V_\gVlaYp

�� �l]l_bbiV_̀ Ỳe]_hbYV_̂̂_\mYfY\]aVaX_bbVhYVf_gYV_aV][V]XYVj_̂̂_\]dYaV[̂Vml_̂_\]dYaV_ccỲ]d\mV_bbV�[̂�V
_aa[̀d_]YgV]XŶYjd]Xp

�� �l̀XV[̀ l̀e_\̀iV[̂VlaYVaX_bbV\[]V̀[ffY\̀YVêd[̂V][V_V]dfYVfl]l_bbiV_m̂YYgV][VhiV]XYV�j\ŶV_\gV
Z[\]̂_̀][̂V_\gV][VjXd̀XV]XYVd\al̂_\̀YV̀[fe_\iV[̂V̀[fe_\dYaVê[�dgd\mV]XYVê[eŶ]iVd\al̂_\̀YVX_�YV
[̀\aY\]YgVhiVY\g[̂aYfY\]V][V]XYVe[bd̀iV[̂Ve[bd̀dYapVV��YYV��p�p�p��V�l̀XV[̀ l̀e_\̀iVaX_bbVhYV
g[̀lfY\]YgVjd]XV_\V_eê[êd_]YbiVY�Ỳl]YgVZŶ]dcd̀_]YV[cV�lha]_\]d_bVZ[febY]d[\p

�� �YYV�̂]d̀bYV�kV�_̂_m̂_eXV�p�Vc[̂VaeỲd_bVad]l_]d[\ap

IJKLMKL�VWXYVZ[\]̂_̀][̂VaX_bbV̀[[̂gd\_]YV]XYVZ[\]̂_̀][̂�aV[eŶ_]d[\aVjd]XkV_\gVaỲl̂YV]XYV_eê[�_bV[ckV]XYVZ[\a]̂l̀]d[\V
�_\_mŶVhYc[̂YVlad\mV_\iVe[̂]d[\V[cV]XYVad]Yp

IJKLMKLKJ��QUP�UTQ�JQRJ��T ¡T�¢J£���¤¥�UO

IJKLMKLKLMq�j\ŶV[̂VWY\_\]V[̀ l̀edYgV_̂Y_aV[cV]XYVhldbgd\mVaX_bbV_bj_iaV̀[febiVjd]XV]XYVfd\dflfV̂Yold̂YfY\]aV
\ỲYaa_̂iV][Vf_d\]_d\V_VZŶ]dcd̀_]YV[cV�̀ l̀e_\̀ip

IJKLMKLKL�q¦Y\Ŷ_bVa_cY]iV_\gVaỲl̂d]iVa]_\g_̂gaVc[̂V]XdaVê[§Ỳ]Vd\̀blgŸ

�� �bbV̀[\a]̂l̀]d[\Vf_]Ŷd_baVaX_bbVhYVa][̂YgVd\V_Va_cYV_\gVaỲl̂YVf_\\Ŷ©
�� ªY\̀YaVaX_bbVhYVf_d\]_d\YgV_̂[l\gV̀[\a]̂l̀]d[\ValeebdYaV[̂VgYĥdap
�� ¦_]YaVd\V]Yfe[̂_̂iVcY\̀YaVaX_bbV_bj_iaVhYVb[̀�YgVl\bYaaV_Vj[̂�ŶVdaVd\V_]]Y\g_\̀YV][VêY�Y\]V

l\_l]X[̂d«YgVY\]̂iV][V]XYVZ[\]̂_̀]V_̂Y_ap
�� nl̂d\mVY�]Ŷd[̂V̂Y\[�_]d[\Vj[̂�kV[�ŶXY_gVê[]Ỳ]d[\VaX_bbVhYVê[�dgYgVc[̂V_\iVadgYj_b�aV[̂V_̂Y_aV

dffYgd_]YbiVhY\Y_]XV]XYVj[̂�Vad]YV[̂Val̀XV_̂Y_aVaX_bbVhYVcY\̀YgV[ccV_\gVê[�dgYgVjd]XVj_̂\d\mVadm\aV][V
êY�Y\]VY\]̂ip

�� �[̂�ŶaVaX_bbVjY_̂VeX[][¬dgY\]dcd̀_]d[\Vh_gmYaV_]V_bbV]dfYaVc[̂VdgY\]dcd̀_]d[\V_\gVaỲl̂d]iVel̂e[aYap
� �Ye_̂_]d[\V[cVZ[\a]̂l̀]d[\V�̂Y_äVZ[\a]̂l̀]d[\V_̂Y_aV]X_]V_̂YVl\gŶV]XYV̀[\]̂[bV[cV_VZ[\]̂_̀][̂V_\gV

]XŶYc[̂YV\[]V[̀ l̀edYgVhiV�j\ŶV[̂VWY\_\]aVaX_bbVhYVaYe_̂_]YgVĉ[fV[̀ l̀edYgV_̂Y_apV�̂[�dad[\aVaX_bbVhYV
f_gYV][VêY�Y\]V]XYVe_aa_mYV[cVgla]V_\gV̀[\]_fd\_\]aVd\][V[̀ l̀edYgVe_̂]aV[cV]XYVhldbgd\mpV�Ŷd[gd̀V
d\aeỲ]d[\V_\gV̂Ye_d̂aV[cV]XYV̀[\]_fd\_\]Vh_̂̂dŶaVfla]VhYVf_gYV][VêY�Y\]VY�e[al̂YV][Vgla]V[̂V
[̀\]_fd\_\]apV�_̀XVZ[\]̂_̀][̂Vj[̂�d\mVd\adgYV]XYVhldbgd\maVaX_bbV]Yfe[̂_̂dbiVaY_bVg[[̂j_iaVY\̀b[ad\mV
]XYd̂Vj[̂�V_̂Y_kVlad\mVXY_�iVgl]iVeb_a]d̀kVgl̀]V]_eYkVY]̀pV®Ye_d̂aV[cV]XYVeb_a]d̀V_\gV]_eYVfla]VhYVf_gYVd\V
]XYVY�Y\]V]XYV]_eYVhỲ[fYaVb[[aYV[̂V]XYVeb_a]d̀VdaV̀l]V[̂V][̂\p

�̄ WieYV°±°V¦iealfV²[_̂gVaX_bbVhYVlaYgVd\VY�d]Vj_iaV[̂V[]XŶV_̂Y_aV]X_]V̂Yold̂YVcd̂YV̂_]YgVaYe_̂_]d[\p
�³ �b_a]d̀VaXYY]d\mVf_iVhYVlaYgV[\biV_aV_V�_e[̂kVcd\YVgla]kV[̂V_d̂Vd\cdb]̂_]d[\Vh_̂̂dŶkV_\gVaX_bbV\[]VhYVlaYgV][V

aYe_̂_]YV[̀ l̀edYgVae_̀YaVĉ[fV̀[\a]̂l̀]d[\V_̂Y_ap
�́ �VaeỲdcd̀Va]_d̂jYbbV_\gµ[̂VYbY�_][̂VaX[lbgVhYV_aadm\YgVc[̂V̀[\a]̂l̀]d[\Vj[̂�ŶVlaYVgl̂d\mVj[̂�VX[l̂apV

¶\VmY\Ŷ_bkVj[̂�ŶaVf_iV\[]VlaYV̀[̂̂dg[̂akVa]_d̂akV[̂VYbY�_][̂aVgYadm\_]YgVc[̂V�j\ŶV[̂VWY\_\]ap
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IJK LMNOPQMRSTUVWQSXQYPZN[WQRTWVQZPQNPRS\PYQZ]QTW[UOQPÛ_SWPYQ̂̀TVPWQSNQMQW[R[_MNQWPM_PYQW]WVPRaQb̀PNPQ
ẀM__QZPQUSQRS\PRPUVQSXQYPZN[WQV̀NSTÒQ̀M__WQSXQŜ T̂c[PYQWcM̂PWQSXQV̀PQZT[_Y[UOaQdSQRMVPN[M_QẀM__QZPQ
YNSccPYQSNQV̀NSeUQSTVW[YPQV̀PQeM__WQSXQV̀PQZT[_Y[UOa

IJJ f__QcMNVWQSXQV̀PQZT[_Y[UOQMXXP̂VPYQZ]QNPUS\MV[SUQM̂V[\[V]QẀM__QZPQ̂_PMUPYQMVQV̀PQ̂_SWPQSXQPM̂ Q̀eSNgYM]hQ
[Û_TY[UOQZTVQUSVQ_[R[VPYQVSQ̂_PMU[UOQMUYQY[W[UXP̂V[SUQ[UQ̂SUUP̂V[SUQe[V̀Q[UXP̂V[STWQY[WPMWPQPicSWTNPQ
cNP̂MTV[SUWhQèPV̀PNQcPNRMUPUVQSNQVPRcSNMN]hQNPjT[NPYQSNQWTOOPWVPYQZ]QXPYPNM_hQWVMVPQSNQ_ŜM_Q
OS\PNURPUVM_QMTV̀SN[V[PWaQ

IJk l[NPQMUYQ̀MmMNYQcNP\PUV[SUnQfNPMWQSXQZT[_Y[UOWQTUYPNQ̂SUWVNT̂V[SUQV̀MVQMNPQVSQNPRM[UQŜ T̂c[PYQẀM__Q
RM[UVM[UQMQoPNV[X[̂MVPQSXQp̂ T̂cMÛ]a

qrstuststsvwxyz{v|}~�{�{��v���y��v�x�z�����yx�n
IJ oSUWVNT̂V[SUQMUYQRM[UVPUMÛPQScPNMV[SUWQẀM__QUSVQcNSYT̂PQUS[WPQ[UQPîPWWQSXQ��QYZMQ[UQŜ T̂c[PYQ

WcM̂PWQSNQẀM__QZPQŴ̀ PYT_PYQXSNQV[RPWQèPUQV̀PQZT[_Y[UOQ[WQUSVQŜ T̂c[PYhQSNQM̂STWV[̂M_QMZMVPRPUVQ
RPMWTNPWQẀM__QZPQVMgPUa

qrstustst�roSUVNS_QSXQM[NZSNUPQ̂SUVMR[UMVPWQYTN[UOQ̂SUWVNT̂V[SUn

IJ b̀PQoSUVNM̂VSNQẀM__QZPQNPWcSUW[Z_PQXSNQV̀PQ̂SUVNS_QSXQV̀PQ̂̀PR[̂M_QXTRPWhQOMWPWhQMUYQSV̀PNQ
ŜUVMR[UMVPWQcNSYT̂PYQZ]QV̀P[NQeP_Y[UOhQOMWS_[UPQSNQY[PWP_QPUO[UPWhQNSSX[UOhQcM\[UOhQcM[UV[UOhQPV̂aQVSQ
PUWTNPQV̀P]QYSQUSVQPUVPNQŜ T̂c[PYQcSNV[SUWQSXQV̀PQZT[_Y[UOQSNQM[NQ[UVMgPWa

Ik b̀PQoSUVNM̂VSNQẀM__QZPQNPWcSUW[Z_PQVSQPUWTNPQV̀MVQ[VWQM̂V[\[V[PWQMUYQRMVPN[M_WQè [̂̀QNPWT_VQ[UQSXX�OMWW[UOQ
SXQ\S_MV[_PQSNOMU[̂Q̂SRcSTUYWQWT̂ Q̀MWQO_TPWhQcM[UVWhQXTNU[VTNPhQ̂MNcPV[UOhQeM__Q̂S\PN[UOhQYNMcPN]hQPV̂aQ
MNPQŴ̀ PYT_PYhQ̂TNPYhQSNQ\PUV[_MVPYQ[UQM̂ ŜNYMÛPQe[V̀QRMUTXM̂VTNPN�WQNP̂SRRPUYMV[SUWQZPXSNPQMQWcM̂PQ
M̂UQZPQŜ T̂c[PYa

I� LMNOPQMUYQWRM__QMWZPWVSWQMZMVPRPUVQcNS�P̂VWQMWQYPX[UPYQZ]Q��d�o����QẀM__QUSVQZPQcPNXSNRPYQ[UQ
Ŝ T̂c[PYQMNPMWQSXQV̀PQZT[_Y[UOaQQfU]QMNPMQSXQV̀PQZT[_Y[UOQèPNPQMZMVPRPUVQSXQ̀MmMNYSTWQRMVPN[M_WQ[WQ
ZP[UOQcPNXSNRPYQRTWVQZPQWPM_PYQSXXQ[UQMUQM[N�V[ÒVQXMẀ[SUQXNSRQV̀PQNPRM[UYPNQSXQV̀PQZT[_Y[UOQ[UQ
M̂ ŜNYMÛPQe[V̀Qd�QoSYPQ�T_PQ��QMUYQSV̀PNQMcc_[̂MZ_PQ_MeWQMUYQNPOT_MV[SUWa

I� b̀PQNPjT[NPRPUVWQSXQ�P̂V[SUQ���QSXQV̀PQ�POT_MV[SUWQSXQV̀PQdPeQ�SNgQ�VMVPQoSRR[WW[SUPNQSXQ�YT̂MV[SUQ
Mcc_]QVSQV̀[WQ�NS�P̂VaQQ�PXPNPÛPQ�P̂V[SUQ��Q����a�QL[XPQ�MXPV]Q�PjT[NPRPUVWQ�TN[UOQ�̂ S̀S_Q
oSUWVNT̂V[SUQMUYQV̀PQpXX[̂[M_QoSRc[_MV[SUQSXQoSYPWhQ�T_PWQMUYQ�POT_MV[SUWQSXQV̀PQ�VMVPQSXQdPeQ�SNghQ
b[V_PQ�Q�YT̂MV[SUQ�PcMNVRPUVhQòMcVPNQ��Q�POT_MV[SUWQSXQV̀PQoSRR[WW[SUPNhQ�TẐ M̀cVPNQ�aQ�T[_Y[UOWQ
MUYQbNMUWcSNVMV[SUQ�MNVQ���Q�YT̂MV[SUQlM̂[_[V[PWa

qrstust�v�M̂ Q̀oSUVNM̂VSNQẀM__QZPQNPWcSUW[Z_PQXSNQ̂SRc_][UOQe[V̀Qp̂ T̂cMV[SUM_Q�MXPV]QMUYQ�PM_V̀QfYR[U[WVNMV[SUQ
 p��f¡QMUYQ¢a�aQ�PcMNVRPUVQSXQ�PM_V̀QMUYQ�TRMUQ�PN\[̂PW�QoPUVPNQXSNQ�[WPMWPQoSUVNS_QMUYQ�NP\PUV[SUQ o�o¡QSUQ
op£�����Q¤T[YMÛPQXSNQWMXPQeSNgQcNM̂V[̂PWhQTWPQSXQcPNWSUM_QcNSVP̂V[\PQPjT[cRPUVQ ���¡hQWŜ[M_QY[WVMÛ[UOhQ̂_PMU[UOhQ
MUYQWMU[V[m[UOQSXQV̀PQeSNgW[VPaQb̀PWPQcNSVŜS_WQẀM__QZPQ[ÛSNcSNMVPYQ[UVSQPM̂ Q̀oSUVNM̂VSN�WQWMXPV]QeSNgQc_MUa

qrstust¥vf__Q̂SUWVNT̂V[SUQeSNgPNWQMUYQWTcc_[PNWQMNPQVSQPiP̂TVPQMQ�PM_V̀Q�P̂_MNMV[SUQlSNR¦§TPWV[SUUM[NPQPM̂ Q̀YM]QcN[SNQ
VSQOM[U[UOQM̂ P̂WWQVSQSUPQSXQV̀PQ̂SUWVNT̂V[SUQW[VPWQYTN[UOQV̀PQop£�����Q̂N[W[Wa

qrstu�r̈©ªª«¬r®¬̄r°®ª±²«¬
qrstu�tuQb̀PQoSUVNM̂VSNQẀM__QZPQNPWcSUW[Z_PQXSNQ̂TVV[UOhQX[VV[UOhQSNQcMV̂̀[UOQNPjT[NPYQVSQ̂SRc_PVPQV̀PQ³SNgQSNQVSQRMgPQ
[VWQcMNVWQX[VQVSOPV̀PNQcNScPN_]aQf__QMNPMWQNPjT[N[UOQ̂TVV[UOhQX[VV[UOhQSNQcMV̂̀[UOQẀM__QZPQNPWVSNPYQVSQV̀PQ̂SUY[V[SUQPi[WV[UOQ
cN[SNQVSQV̀PQ̂TVV[UOhQX[VV[UOhQSNQcMV̂̀[UOhQTU_PWWQSV̀PNe[WPQNPjT[NPYQZ]QV̀PQoSUVNM̂VQ�ŜTRPUVWa

qrstu�t́Q�UQSNYPNQVSQP_[R[UMVPQ̂TVV[UOQMUYQcMV̂̀[UOQMWQRT̂ Q̀MWQcSWW[Z_PhQPM̂ Q̀�N[RPQoSUVNM̂VSNQẀM__Q̂SSNY[UMVPQV̀PQ
[UWVM__MV[SUQSXQW_PP\PWQMUYQ[UWPNVWQe[V̀QV̀PQSV̀PNQ�N[RPQoSUVNM̂VSNWQMXXP̂VPYQMUYQẀM__QO[\PQcNScPNQMUYQYPVM[_PYQ
[UWVNT̂V[SUWQVSQSV̀PNWQèPNPQ³SNgQRM]QZPQMXXP̂VPYQZ]QV̀P[NQ³SNghQe[V̀QMYPjTMVPQUSV[̂PQcN[SNQVSQV̀PQPNP̂V[SUQSXQUPeQ
³SNgaQQoTVV[UOQMUYQcMV̂̀[UOQ³SNgQMWQNPjT[NPYQVSQ[UWVM__QUPeQ³SNgQSNQNPRS\PQPi[WV[UOQ³SNgQẀM__QZPQYSUPQ̂MNPXT__]Q
MUYQUPMV_]Qe[V̀QMWQ_[VV_PQYMRMOPQMWQcSWW[Z_Pa

qrstu�tsr¢U_PWWQSV̀PNe[WPQWVMVPYQ[UQ�cP̂[X[̂MV[SUQ�P̂V[SUQ��Qµ���QoTVV[UOQMUYQ�MV̂̀[UOhQPM̂ Q̀�N[RPQoSUVNM̂VSNQẀM__Q
cPNXSNRQM__Q̂TVV[UOQMUYQcMV̂̀[UOQMWQNPjT[NPYQVSQ̂SRc_PVPQV̀P[NQ³SNgaQQoTVV[UOQ[WQVSQZPQYSUPQUPMV_]Qe[V̀QR[U[RM_Q
YMRMOPQVSQWTNNSTUY[UOQRMVPN[M_WQMUYQ̀S_PWQVSQZPQcMV̂̀PYQMUY¦SNQX[NPQWMXPQMWQNPjT[NPYQVSQV̀PQWMV[WXM̂V[SUQSXQV̀PQ
oSUWVNT̂V[SUQ¶MUMOPNhQfN̂̀ [VP̂VQMUYQpeUPNa
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IJKLMNLNOPQRSTUVWVSTXYVZ[S\RS[Z]ZTŴ_ZSÙŜaabŴcZ[SdÙeSVfXaaS\ZS\ÙQZS\RSWfZSgUQẀXTWÙS̀ZVhUQV̂\aZiSWfZ̀Z]ÙZjSSPQRS
gUQẀXTWÙSkfUŜVS̀ZlŶ̀Z[SWUSTYWSXQ[ShXWTfŜWVSQZkSdÙeSWUSh̀U_̂[ZSTUQ[̂ŴUQVS]ÙSUWfZ̀STUQẀXTWÙVSWUSTUchaZWZSWfẐ̀S
QZkSdÙeSXQ[SkfUSkXVSQUWSm̂_ZQSX[ZlYXWZSh̀̂ÙSQUŴTZSU]SWfZSTUQ[̂ŴUQVS̀ZlŶ̀Z[S]ÙSTUchaZŴUQSU]SVYTfSdÙeS\Z]ÙZS
[ÛQmŜWVSdÙeiSVfXaaSTfX̀mZSWfZSgUQẀXTWÙŜQS[Z]XYaWSWfZS[UTYcZQWZ[STUVWSU]SWfZSTYWŴQmSXQ[ShXWTf̂QmSdÙeShaYVSnopS
]ÙSU_Z̀fZX[SXQ[Sh̀U]̂WSYQaZVVSUWfZ̀k̂VZSVhZT̂]̂Z[j

IJKLMNLqJgYWŴQmSXQ[ShXWTf̂QmSU]SXQRSdÙeSVfXaaS\ZScX[ZŜQSVYTfSXScXQQZ̀SXVSWUSQUWS\̀ZXTfSXQRSh̀U_̂V̂UQVSU]SXQRS
mYX̀XQWZZSÙSkX̀̀XQWRSUQSZr̂VŴQmSdÙeSaZ]WŜQShaXTZSÙSmYX̀XQWZZSÙSkX̀̀XQWRS̀ZlŶ̀Z[S]ÙSf̂VSQZkSdÙejSSsXWTf̂QmSU]S
dÙeSVfXaaScXWTfSZr̂VŴQmSX[tXTZQWSVỲ]XTZVSXQ[ShXWTfSkÙeSVfXaaS\ZS[̂VmŶVZ[STUchaZWZaRSWUSf̂[ZSXQRSẀXTZSU]S
hXWTf̂Qmj

IJKLMNLuJvZ]Z̀SWUSgUQẀXTWSwxZQZ̀XaSXQ[SUWfZ̀STUQ[̂ŴUQVySzZTŴUQS{nS|}~�SgYWŴQmSXQ[SsXWTf̂QmS]ÙScÙZŜQ]ÙcXŴUQj

IJKLMqJ��������J��
IJKLMqLMS�fZSgUQẀXTWÙSVfXaaSeZZhSWfZSh̀ZĉVZVSXQ[SVỲ̀UYQ[̂QmSX̀ZXS]̀ZZS]̀UcSXTTYcYaXŴUQSU]SkXVWZScXWZ̀̂XaVSXQ[S
Ỳ\\̂VfSTXYVZ[S\RSUhZ̀XŴUQVSYQ[Z̀SWfZSgUQẀXTWjSPWSTUchaZŴUQSU]SWfZSdÙeiSWfZSgUQẀXTWÙSVfXaaS̀ZcU_ZSkXVWZS
cXWZ̀̂XaViS̀Y\\̂VfiSWfZSgUQẀXTWÙ�VSWUUaViSTUQVẀYTŴUQSZlŶhcZQWiScXTf̂QZ̀RiSXQ[SVỲhaYVScXWZ̀̂XaVS]̀UcSXQ[SX\UYWS
WfZSs̀UtZTWj

IJKLMqL�S�]SWfZSgUQẀXTWÙS]X̂aVSWUSTaZXQSYhSXVSh̀U_̂[Z[ŜQSWfZSgUQẀXTWS�UTYcZQWViSWfZS�kQZ̀iSÙSgUQVẀYTŴUQS
�XQXmZ̀Sk̂WfSWfZS�kQZ̀�VSXhh̀U_XaiScXRS[USVUSXQ[SWfZS�kQZ̀SVfXaaS\ZSZQŴWaZ[SWUS̀Ẑc\ỲVZcZQWS]̀UcSWfZSgUQẀXTWÙj

IJKLMqLKO�XTfSs̀ĉZSgUQẀXTWÙŜVSVUaZaRS̀ZVhUQV̂\aZS]ÙSTaZXQbYhSWUSWfZSgUQVẀYTŴUQS�XQXmZ̀�VSXQ[S�kQZ̀�VS
VXŴV]XTŴUQjSS�ỲWfZ̀iSZXTfSgUQẀXTWÙSVfXaaS]YaaRSTUUhZ̀XWZSk̂WfSXaaSUWfZ̀SgUQẀXTWÙVŜQSWfZSTUÙ[̂QXWZ[SZ]]ÙWSWUScZZWS
WfZS�kQZ̀�VSŴcZSXQ[SlYXâWRS̀ZlŶ̀ZcZQWVS]ÙSTaZXQbYhj

IJKLMuJ������J��J����
�fZSgUQẀXTWÙSVfXaaSh̀U_̂[ZSWfZS�kQZ̀iSgUQVẀYTŴUQS�XQXmZ̀iSXQ[SP̀Tf̂WZTWSk̂WfSXTTZVVSWUSWfZSdÙeŜQSh̀ZhX̀XŴUQS
XQ[Sh̀Um̀ZVVSkfZ̀Z_Z̀SaUTXWZ[j

IJKLM�J����������J�������J���J������� ��
�fZSgUQẀXTWÙSVfXaaShXRSXaaS̀URXaŴZVSXQ[SâTZQVZS]ZZVjS�fZSgUQẀXTWÙSVfXaaS[Z]ZQ[SVŶWVSÙSTaX̂cVS]ÙŜQ]̀̂QmZcZQWSU]S
TUhR̀̂mfWVSXQ[ShXWZQWS̀̂mfWVSXQ[SVfXaaSfUa[SWfZS�kQZ̀iSgUQVẀYTŴUQS�XQXmZ̀iSXQ[SP̀Tf̂WZTWSfX̀caZVVS]̀UcSaUVVSUQS
XTTUYQWSWfZ̀ZU]iS\YWSVfXaaSQUWS\ZS̀ZVhUQV̂\aZS]ÙS[Z]ZQVZSÙSaUVVSkfZQSXShX̀ŴTYaX̀S[ZV̂mQiSh̀UTZVViSÙSh̀U[YTWSU]SXS
hX̀ŴTYaX̀ScXQY]XTWỲZ̀SÙScXQY]XTWỲZ̀VŜVS̀ZlŶ̀Z[S\RSWfZSgUQẀXTWS�UTYcZQWViSÙSkfZ̀ZSWfZSTUhR̀̂mfWS_̂UaXŴUQVSX̀ZS
TUQWX̂QZ[ŜQS�̀Xk̂QmViSzhZT̂]̂TXŴUQViSÙSUWfZ̀S[UTYcZQWVSh̀ZhX̀Z[S\RSWfZS�kQZ̀iSP̀Tf̂WZTWiSÙSgUQVẀYTŴUQS
�XQXmZ̀jS¡UkZ_Z̀iŜ]SXQŜQ]̀̂QmZcZQWSU]SXSTUhR̀̂mfWSÙShXWZQWŜVS[̂VTU_Z̀Z[S\RiSÙScX[ZSeQUkQSWUiSWfZSgUQẀXTWÙiSWfZS
gUQẀXTWÙSVfXaaS\ZS̀ZVhUQV̂\aZS]ÙSWfZSaUVVSYQaZVVSWfZŜQ]ÙcXŴUQŜVSh̀UchWaRS]ỲQ̂VfZ[SWUSWfZSP̀Tf̂WZTWSWf̀UYmfSWfZS
gUQVẀYTŴUQS�XQXmZ̀j

IJKLM¢J£���¤��¥�������
¦S}jn§jnS�USWfZS]YaaZVWSZrWZQWShZ̀ĉWWZ[S\RSaXkiSWfZSgUQẀXTWÙSVfXaaS[Z]ZQ[iŜQ[ZcQ̂]RSXQ[SfUa[SfX̀caZVVSWfZS�kQZ̀iS
P̀Tf̂WZTWiSXQ[SWfZSgUQVẀYTŴUQS�XQXmZ̀iSXQ[SZXTfSU]SWfẐ̀STUQVYaWXQW�ViSU]]̂TZ̀ViS\UX̀[ScZc\Z̀ViSXmZQWViSXQ[S
ZchaURZZViS]̀UcSXQ[SXmX̂QVWSXQRSVŶWViSTaX̂cViS[XcXmZViSaUVVZViSÙSZrhZQVZViŜQTaY[̂QmS\YWSQUWSâĉWZ[SWUSXWWÙQZRV�S
]ZZVSXQ[SâŴmXŴUQSTUVWViSX̀̂V̂QmSUYWSU]SÙS̀ZVYaŴQmS]̀UcShZ̀]ÙcXQTZSU]SWfZSdÙeiŜQTaY[̂QmSVŶWViSTaX̂cViS[XcXmZViS
aUVVZVSÙSZrhZQVZVSXWẀ̂\YWX\aZSWUSXQRS\U[̂aRŜQtỲRiSV̂TeQZVViS[̂VZXVZiSÙS[ZXWfiSÙŜQtỲRSWUSÙS[ZVẀYTŴUQSU]SXQRS
WXQm̂\aZSh̀UhZ̀WRiŜQTaY[̂QmSaUVVSU]SYVZS̀ZVYaŴQmSWfZ̀Z]̀UciSÙSXQRSVWXWYWÙRS_̂UaXŴUQViS\YWSUQaRSWUSWfZSZrWZQWSTXYVZ[ŜQS
kfUaZSÙŜQShX̀WS\RSWfZSXTWiSUĉVV̂UQiS]XYaWiSÙSVWXWYWÙRS_̂UaXŴUQSU]SWfZSgUQẀXTWÙiSXSVY\TUQẀXTWÙiSÙSXQRShZ̀VUQSÙS
ZQŴWRS[̂̀ZTWaRSÙŜQ[̂̀ZTWaRSZchaURZ[S\RSWfZciSÙSXQRShZ̀VUQSÙSZQŴWRS]ÙSkfUVZSXTWVSWfZRScXRS\ZSâX\aZSÙSX̀̂VZVSUYWSU]S
UhZ̀XŴUQSU]SaXkSXVSXSTUQVZlYZQTZSU]SXQRSXTWSÙSUĉVV̂UQSU]SWfZSgUQẀXTWÙiSXQRSzY\TUQẀXTWÙiSXQRUQZS[̂̀ZTWaRSÙS
Q̂[̂̀ZTWaRSZchaURZ[S\RSXQRSU]SWfZciSÙSXQRUQZS]ÙSkfUVZSXTWVSXQRSU]SWfZSX\U_ZScXRS\ZSâX\aZiS̀ZmX̀[aZVVSU]SkfZWfZ̀S
XQRSU]SWfZcSfXVS\ZZQSQZmâmZQWjSS�f̂VSh̀U_̂V̂UQSVfXaaSQUWS\ZSTUQVẀYZ[SWUS̀ZlŶ̀ZSWfZSgUQẀXTWÙSWUŜQ[ZcQ̂]RSWfZS
�kQZ̀iSP̀Tf̂WZTWSÙSgUQVẀYTŴUQS�XQXmZ̀S]ÙSWfZSQZmâmZQTZSU]SWfZS�kQZ̀iSP̀Tf̂WZTWSÙSgUQVẀYTŴUQS�XQXmZ̀iS
Z̀VhZTŴ_ZaRiSWUSWfZSZrWZQWSVYTfSQZmâmZQTZiŜQSkfUaZSÙŜQShX̀WiSh̀Ur̂cXWZaRSTXYVZ[SWfZS[XcXmZVS̀ZVYaŴQmŜQSWfZSVŶWiS
TaX̂ciS[XcXmZiSaUVVSÙSZrhZQVZj
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IJKLMNLOPQRPSTUVWXPUYUVRXZPUR[P\]̂X_RP_̂P]RZVZ[PVR̀]WRVaV]̀PbR̀]̂PZcVXPd]SZV_RPefghPi[PURP]W\T_[]]P_aPZc]Pj_RẐUSZ_̂kP
UPdbiS_RẐUSZ_̂kPUR[_R]P̀V̂]SZT[P_̂PVR̀V̂]SZT[P]W\T_[]̀Pi[PZc]WkP_̂PUR[_R]Pa_̂Plc_X]PUSZXPZc][PWU[Pi]PTVUiT]kPZc]P
VR̀]WRVaVSUZV_RP_iTVYUZV_RPbR̀]̂Pd]SZV_RPefghfgPXcUTTPR_ZPi]PTVWVZ]̀Pi[PUPTVWVZUZV_RP_RPUW_bRZP_̂PZ[\]P_aP̀UWUY]XkP
S_W\]RXUZV_RkP_̂Pi]R]aVZXP\U[UiT]Pi[P_̂Pa_̂PZc]Pj_RẐUSZ_̂P_̂PUPdbiS_RẐUSZ_̂PbR̀]̂Pl_̂m]̂XnPS_W\]RXUZV_RPUSZXkP
V̀XUiVTVZ[Pi]R]aVZPUSZXkP_̂P_Zc]̂P]W\T_[]]Pi]R]aVZPUSZXf

IJKLMNLKPQRPUR[PUR̀PUTTPjTUVWXPUYUVRXZPZc]PolR]̂kPj_RXẐbSZV_RPpURUY]̂kP_̂PZc]Pq̂ScVZ]SZP_̂PZc]V̂PUY]RZXP_̂P]W\T_[]]XP
i[PZcV̂̀P\ÛZV]XkPZc]PVR̀]WRVaVSUZV_RP_iTVYUZV_RPbR̀]̂PrPefghPXcUTTPU\\T[PUR̀PXcUTTPR_ZPi]PTVWVZ]̀Pi[PTVWVZUZV_RP_̂P
UW_bRZP_aP_̂PZ[\]P_aP̀UWUY]XkPS_W\]RXUZV_RkP_̂Pi]R]aVZXP\U[UiT]Pi[P_̂Pa_̂PZc]Pj_RẐUSZ_̂P_̂PdbiS_RẐUSZ_̂Xf

IJKLMNLsJj_RẐUSZ_̂PXcUTTPS_W\T[PlVZckPUR̀PS__\]̂UZ]PlVZckPj_RXẐbSZV_RPpURUY]̂kPq̂ScVZ]SZPUR̀PolR]̂PVRPS_W\T[VRYP
lVZcPT]YUTP̂]tbV̂]W]RZXfPPqW_RYP_Zc]̂PZcVRYXkPj_RẐUSZ_̂PXcUTTPi]P̂]X\_RXViT]Pa_̂P\]̂a_̂WVRYPS_̂̂]SZVu]Pv_̂mPlVZcVRP
UR[PUiUZ]W]RZP\]̂V_̀XP\̂]XŜVi]̀Pi[PY_u]̂RW]RZUTP]RZVZV]XPVRSTb̀VRYPibZPR_ZPTVWVZ]̀PZ_PodwqkPU\\]UTVRYPâ_WP
]̀SVXV_RXP_̂P_̂̀ ]̂XkP̂]tb]XZVRYP]xZ]RXV_RXP_RPUiUZ]W]RZP\]̂V_̀XkPUR̀Pab̂RVXcVRYPXbScPVRa_̂WUZV_RP_̂P]uV̀]RZVÛ[P
WUZ]̂VUTPUXPWU[Pi]PR]S]XXÛ[P_̂PUXPWU[Pi]P̂]tb]XZ]̀Pi[Pj_RXẐbSZV_RPpURUY]̂kPq̂ScVZ]SZP_̂PolR]̂PZ_PabTT[P\̂_Z]SZPZc]P
V̂YcZXPUR̀PVRZ]̂]XZXP_aPolR]̂kPj_RXẐbSZV_RPpURUY]̂kPUR̀Pq̂ScVZ]SZPlVZcP̂]X\]SZPZ_P\_XXViT]kPZĉ]UZ]R]̀P_̂P\]R̀VRYP
\̂_S]]̀VRYXP_̂P_̂̀ ]̂Xf

IJKLMyJz{|}~��}{~��J����{|������}���
IJKLMy�j_RẐUSZ_̂PUŶ]]XkPVRPÙ V̀ZV_RPZ_PUTTP_Zc]̂P̂]X\_RXViVTVZV]XPUR̀P̀bZV]XPbR̀]̂PZc]Pj_RẐUSZ�

�@��H��H@�_PbX]PUTTPR]S]XXÛ[PW]URXPZ_P̀VXS_u]̂PUR̀PZ_PR_ZVa[PZc]Pj_RXẐbSZV_RPpURUY]̂kPq̂ScVZ]SZPUR̀PolR]̂PVRP
l̂VZVRYP_aPUR[P̀]a]SZPVRP_Zc]̂Pv_̂mPb\_RPlcVScPZc]PXUZVXaUSZ_̂[P\]̂a_̂WURS]P_aPZc]Pv_̂mPWU[P̀]\]R̀kPUR̀PZ_PUTT_lPUP
]̂UX_RUiT]PUW_bRZP_aPZVW]Pa_̂P̂]W]̀[VRYPXbScP̀]a]SZXfPPQaPj_RẐUSZ_̂PXc_bT̀P\̂_S]]̀PlVZcPZc]Pv_̂mkPj_RẐUSZ_̂PXcUTTP
i]PS_RXV̀]̂]̀PZ_PcUu]PUSS]\Z]̀PUR̀Pi]P̂]X\_RXViT]Pa_̂PXbScP_Zc]̂Pv_̂mPbRT]XXP_u]̂Pj_RẐUSZ_̂nXPl̂VZZ]RP_i�]SZV_RkP
j_RẐUSZ_̂PXcUTTPcUu]P\̂_S]]̀]̀P\b̂XbURZPZ_Pl̂VZZ]RPVRXẐbSZV_RXPâ_WPZc]Pq̂ScVZ]SZf

IJKLMyLOP�_PXbiWVZPZ_PolR]̂kPj_RXẐbSZV_RPpURUY]̂kPUR̀Pq̂ScVZ]SZP\̂_W\ZT[Pb\_RP̂]tb]XZkPVRa_̂WUZV_RPlVZcP̂]X\]SZPZ_P
Zc]PRUW]XkP̂]X\_RXViVTVZV]XPUR̀PZVZT]XP_aPZc]P\̂VRSV\UTPW]Wi]̂XP_aPj_RẐUSZ_̂nXPXZUaaf

IJKLMyLKP�_PZUm]PUTTPXZ]\XPR]S]XXÛ[PZ_PUu_V̀PTUi_̂P̀VX\bZ]X�PUR̀PZ_Pi]P̂]X\_RXViT]Pa_̂PUR[P̀]TU[XPUR̀P̀UWUY]XPZ_PolR]̂P
SUbX]̀Pi[PXbScP̀VX\bZ]Xf

IJKLMyLsP�_P\U[Pa_̂PS_XZXP_aP̂]\UV̂PZ_P_Zc]̂Pv_̂mPUZẐVibZUiT]kPVRPlc_T]P_̂PVRP\ÛZkPZ_PZc]PaUbTZP_̂PR]YTVY]RS]P_aP
j_RẐUSZ_̂PUR̀PolR]̂nXPScÛY]XPa_̂P̂]W_uUTP_aP̂biiVXcPUZẐVibZ]̀PZ_Pj_RẐUSZ_̂kPUR̀PUR[PST]UR�b\P̂]TUZ]̀PZ_P
j_RẐUSZ_̂P_̂PZc]Pv_̂mkPUXP̀]Z]̂WVR]̀Pi[PolR]̂P_̂Pj_RXẐbSZV_RPpURUY]̂f

IJKLMyL�P�_PS_W\T[PlVZcPUTTPT]YUTP̂]tbV̂]W]RZX�PZ_PU\\]ÛPUZPc]ÛVRYXkP\̂_S]]̀VRYXP_̂PVRPS_b̂ZPVRP̂]X\]SZP_aPXbScP
S_W\TVURS]P_̂PVRP̂]X\]SZP_aPuV_TUZV_RXP_̂PSTUVW]̀PuV_TUZV_RXP_aPT]YUTP̂]tbV̂]W]RZX�PZ_P\U[PUR[PaVR]XP_̂P\]RUTZV]XP
VW\_X]̀Pa_̂PXUV̀PuV_TUZV_RX�PUR̀PZ_P\U[PUTTPT]YUTPa]]XkPaVR]XPUR̀P\]RUTZV]XPVRSb̂̂]̀Pi[P_̂PVW\_X]̀Pb\_RPolR]̂P̂]TUZVRYP
Z_Pj_RẐUSZ_̂nXPS_W\TVURS]kPuV_TUZV_RXP_̂PSTUVW]̀PuV_TUZV_RXfPvVZc_bZPTVWVZVRYPZc]Pa_̂]Y_VRYkPj_RẐUSZ_̂PXcUTTPU\\]ÛP
UZPc]ÛVRYXkP\̂_S]]̀VRYXPUR̀�_̂PVRPS_b̂ZPUR̀PS_RX]RZPZ_PVZXPXbiXZVZbZV_RPUXPUP\ÛZ[P̀]a]R̀URZPVRP̂]X\]SZP_aPUTTPXbWW_RX]XP
UR̀PSTUVW]̀PuV_TUZV_RXPÛVXVRYP_bZP_aP_̂P̂]TUZVRYPZ_PZc]Pv_̂mf

IJKLMyL�P�_ZPZ_P̀VX\TU[P_RP_̂PUi_bZPZc]P�̂_�]SZPXVZ]PUR[PXVYRkPẐÙ]WÛmP_̂P_Zc]̂PÙu]̂ZVX]W]RZPlVZc_bZPl̂VZZ]RPS_RX]RZP
_aPZc]PolR]̂f

IJKLMyL�P�UScPj_RẐUSZ_̂nXPdbiS_RẐUSZ_̂PUR̀PXb\\TV]̂PXcUTTPi]Pi_bR̀Pi[PUTTPj_RẐUSZP�_SbW]RZXPZ_PZc]PXUW]P]xZ]RZP
UR̀PlVZcPZc]PXUW]P]aa]SZPUXPVaPZc]PdbiS_RẐUSZ_̂P_̂PXb\\TV]̂Pl]̂]PZc]Pj_RẐUSZ_̂fPPj_RẐUSZ_̂PXcUTTPSUbX]PdbiS_RẐUSZ_̂XP
UR̀PXb\\TV]̂XPZ_PS_W\T[PlVZcPUTTPZc]Pj_RẐUSZP�_SbW]RZXfPPj_RẐUSZ_̂PXcUTTPi]P̂]X\_RXViT]Pa_̂PUTTPZc]PUSZXkPl_̂mkP
WUZ]̂VUTPUR̀P]tbV\W]RZP_aPVZXPdbiS_RẐUSZ_̂XPUR̀PXb\\TV]̂PUR̀PUTTP\]̂X_RXP]VZc]̂P̀V̂]SZT[P_̂PVR̀V̂]SZT[P]W\T_[]̀Pi[PUR[P
_aPZc]Wf

IJKLMyLNP�_�
�� �b̂RVXcPUPS_W\]Z]RZPUR̀PÙ]tbUZ]PXZUaaPUR̀PbX]PVZXPi]XZPXmVTTPUR̀PUZZ]RZV_RPa_̂PZc]P\̂_\]̂PÙWVRVXẐUZV_RkP

S__̂̀ VRUZV_RkPXb\]̂uVXV_RkPUR̀PXb\]̂VRZ]R̀]RS]P_aPZc]Pv_̂m�
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HI JKLMNOPQRSTQRUKVWXKQYQNSRVZRM[[RYMSQKOM[\RMN]RQ̂XOUYQNSR\VRSTMSRSTQ_R̀O[[RaQRMbMO[Ma[QRMSRSTQRSOYQR
NQQ]Q]RZVKRSTQRcVKde

Hf gQQURMNRM]Q̂XMSQRZVKWQRVZR\dO[[Q]R̀VKdQK\RVNRSTQRhVaRSVRWVYU[QSQRSTQRcVKdRONR\SKOWSRMWWVK]MNWQR̀OSTRM[[R
KQ̂XOKQYQNS\RVZRSTQRiVNSKMWSRjVWXYQNS\e

Hk lMONSMONRSTKVXLTVXSRSTQR]XKMSOVNRVZRSTQRcVKdRMRWVYUQSQNSR\XUQKONSQN]QNSRMN]RMN_RNQWQ\\MK_RM\\O\SMNS\mR
M[[RVZR̀TVYR\TM[[RaQRMWWQUSMa[QRSVRJ̀ NQKRMN]R\TM[[RNVSRaQRWTMNLQ]R̀OSTVXSRSTQRWVN\QNSRVZRSTQRJ̀ NQKe

Hn oNZVKWQR]O\WOU[ONQRMN]RVK]QKRMN]RNVSRSVRQYU[V_RMSRSTQRpKVhQWSRMN_RXNZOSRUQK\VNRVKRMN_VNQRNVSR\dO[[Q]RONR
STQRSM\dRM\\OLNQ]eRMN]

Hq pKVbO]QR\XUQKbO\OVNRa_RQrUQKS\RONRM[[RM\UQWS\RVZRSTQRMUU[OWMSOVNRVZRSTQRYMSQKOM[\mRQ̂XOUYQNSRVKR\_\SQYR
aQONLRZMaKOWMSQ]RMN]RON\SM[[Q]s

tuvwxywyRzTMSROZRMN_RcVKdRO\RUQKZVKYQ]R̀TOWTRO\RWVNSKMK_RSVR[QLM[RKQ̂XOKQYQNS\mRSVRUKVYUS[_RYMdQRM[[RWTMNLQ\RM\R
KQ̂XOKQ]RMN]RSMdQRM[[RVSTQKRWVKKQWSObQRMWSOVNRSVRWVYU[_RSTQKQ̀OSTRMN]RUM_RM[[RWV\S\RMKO\ONLRSTQKQRZKVYs

tuvwxywx{RzTMSRMN_RKQbOQ̀RVKRWVN\O]QKMSOVNRa_RJ̀ NQKmRiVN\SKXWSOVNRlMNMLQKmRVKR|KWTOSQWSRVZRMN_RYQSTV]RVZR
WVN\SKXWSOVNmRONbQNSOVNmRMUU[OMNWQmRUKVWQ\\mRMKSOW[QmR]QbOWQRVKRYMSQKOM[RVZRMN_RdON]R\TM[[RaQRZVKROS\RLQNQKM[RM]Q̂XMW_RZVKR
STQRcVKdRMN]R\TM[[RNVSRaQRMNRMUUKVbM[RZVKRSTQRX\QRSTQKQVZRa_RiVNSKMWSVKRONRbOV[MSOVNRVZRMN_RUMSQNSRVKRVSTQKRKOLTS\RVZRMN_R
STOK]RUQK\VNsRRJ̀ NQKRMN]R|KWTOSQWSR\TM[[RONRNVRQbQNSRaQR]QQYQ]RSVRTMbQRKQbOQ̀Q]RVKRSVRTMbQRaQQNRKQ̂XOKQ]RSVRKQbOQ̀RVKR
WVN\O]QKRSTQRYQMN\RMN]RYQSTV]\RVZRWVN\SKXWSOVNmRM[[RVZR̀TOWTRMKQRWTV\QNRQrW[X\ObQ[_Ra_RSTQRiVNSKMWSVKs

tuvwxywxxRzTMSROZRMN_RUKVbO\OVNRVZRSTQRiVNSKMWSRjVWXYQNS\RWVNZ[OWS\R̀OSTRMN_RMLKQQYQNSRMYVNLRYQYaQK\RVZRSKM]QR
M\\VWOMSOVN\mRVKR̀OSTRMRXNOVNRVKR[MaVKRWVXNWO[R̀TOWTRKQLX[MSQ\RSTQR̀VKdRSVRaQRUQKZVKYQ]Ra_RMRUMKSOWX[MKRSKM]QmRSVR
KQWVNWO[QR\XWTRWVNZ[OWSR̀OSTVXSR]Q[M_RVKR]MYMLQRSVRJ̀ NQKsRR}NRSTQRQbQNSRSTQRUKVLKQ\\RVZRSTQRcVKdRO\R]Q[M_Q]Ra_R\XWTR
WVNZ[OWSmR|KWTOSQWSRYM_RKQ̂XOKQRSTMSRVSTQKRYMSQKOM[RVKRQ̂XOUYQNSRVZRQ̂XM[RVKRaQSSQKRdON]RMN]R̂XM[OS_RaQRUKVbO]Q]RMSRNVR
M]]OSOVNM[RWV\SRSVRJ̀ NQKsRRzTO\RKOLTSRVZR\Xa\SOSXSOVNR\TM[[RNVSR[OYOSRVSTQKRKOLTS\RSTMSRSTQRJ̀ NQKRYM_RTMbQRWVNWQKNONLR
\XWTR]Q[M_s

tvwxywx~R}NRMWWVK]MNWQR̀OSTR[VWM[RVKR��R�SMSQR�M̀\RMN]R�QLX[MSOVN\mRSTQRiVNSKMWSVKmRONW[X]ONLRMN_RVZROS\RQYU[V_QQ\mR
\XaWVNSKMWSVK\mR\XUU[OQK\RVKRYMSQKOM[YQNRVKRVSTQKRKQUKQ\QNSMSObQ\mR\TM[[RNVSRX\QRSVaMWWVRONRMN_RZVKYRVNRSTQRUKQYO\Q\R
]XKONLRSTQRWVXK\QRVZRSTQRcVKdsRRiVNSKMWSVK\RZMO[ONLRSVRMaO]QRa_RSTO\RKQ̂XOKQYQNSR\TM[[RaQRUKVTOaOSQ]RZKVYR̀VKdONLRMSRSTQR
\OSQRMN]R\TM[[RaQRKQ\UVN\Oa[QRZVKRMN_RWVN\Q̂XQNSR]Q[M_\RVKRM]]Q]RWV\S\RSVRSTQRJ̀ NQKRM\RMRKQ\X[SRVZR\XWTRNVNWVYU[OMNWQs

tuvwxywxvRzTQRiVNSKMWSVKR\TM[[RUKVbO]QRKQM\VNMa[QRMN]RbO\Oa[QRO]QNSOZOWMSOVNRZVKRQMWTRQYU[V_QQmR�XaWVNSKMWSVKmRVKRVSTQKR
UQK\VNRMSRSTQRpKVhQWSR\OSQmRMN]R\TM[[mRXUVNRKQ̂XQ\SRVZRSTQRJ̀ NQKmRYMdQRMbMO[Ma[QRMR[O\SRVZRNMYQ\RVZRSTV\QRQYU[V_QQ\mR
�XaWVNSKMWSVK\RVKRVSTQK\R̀VKdONLRXN]QKRSTQR]OKQWSOVNRVZRSTQRiVNSKMWSVKRMSRSTQRpKVhQWSR\OSQsRR|N_R\XWTRO]QNSOZOWMSOVNR\TM[[R
aQRKQM\VNMa[_RbO\Oa[QRSVRSTQRiVN\SKXWSOVNRlMNMLQKmR|KWTOSQWSRMN]RSVRJ̀ NQK�\RVKRzQNMNS\�RUQK\VNNQ[RMSRM[[RSOYQ\RSVR
M[[V̀RSTQRJ̀ NQKRSVRYMONSMONRSTQR\MZQS_RMN]R\QWXKOS_RVZRaXO[]ONL\mRUKVUQKS_mRMN]RUQK\VN\RMSRSTQRpKVhQWSR\OSQsRRiVNSKMWSVK\R
ZMO[ONLRSVRMaO]QRa_RSTO\RKQ̂XOKQYQNSRMKQR]OZZQKQNSRZKVYRSTV\QRM\RON]OWMSQ]s

tuvwxywx�RzTQRiVNSKMWSVKmROS\RQYU[V_QQ\RMN]R�XaWVNSKMWSVK\RMN]RSTQOKRQYU[V_QQ\R\TM[[RaQR\XahQWSRSVRMN]RMaO]QRa_RKX[Q\R
MN]RKQLX[MSOVN\RQ\SMa[O\TQ]Ra_RSTQRJ̀ NQKsRR�VR̀QMUVN\RVZRMN_RdON]R\TM[[RaQRUQKYOSSQ]RVN�\OSQeRSTQKQR\TM[[RaQRNVR
TMKM\\YQNSRVZRMR\QrXM[mRQSTNOWmRVKRKQ[OLOVX\RNMSXKQeRSTQKQR\TM[[RaQRNVRX\QRVZRUKVZMNOS_s

tuvw~{u�����u�����������u��������u��������u���u�����������u����
tuvw~{wxRzTQRiVNSKMWSVKRMWdNV̀[Q]LQ\ROSRTM\R\MSO\ZOQ]ROS\Q[ZRM\RSVRSTQRNMSXKQRMN]R[VWMSOVNRVZRSTQRcVKdmRSTQRLQNQKM[RMN]R
[VWM[RWVN]OSOVN\mRUMKSOWX[MK[_RSTV\QRaQMKONLRVNRSKMN\UVKSMSOVNmR]O\UV\M[mRTMN][ONLRMN]R\SVKMLQRVZRYMSQKOM[\mRMbMO[MaO[OS_R
VZR[MaVKmRYMSQKOM[\mRQ̂XOUYQNSmRXSO[OSOQ\mRKVM]\mR̀QMSTQKmRLKVXN]R̀MSQKRSMa[QmRWTMKMWSQKRVZR\XKZMWQRMN]R\Xa\XKZMWQR
YMSQKOM[\RMN]RWVN]OSOVN\mRSTQRZMWO[OSOQ\RNQQ]Q]RSVRUKV\QWXSQRSTQRcVKdmRMN]RM[[RVSTQKRZMWSVK\R̀TOWTRONRMN_R̀M_RMZZQWSRSTQR
cVKdRVKRSTQRWV\SRSTQKQVZRRXN]QKRSTO\RiVNSKMWSsR|N_RZMO[XKQRa_RSTQRiVNSKMWSVKRSVRMŴXMONSROS\Q[ZR̀OSTRSTQRMbMO[Ma[QR
ONZVKYMSOVNRWVNWQKNONLRSTQ\QRWVN]OSOVN\R̀O[[RNVSRKQ[OQbQROSRZKVYRSTQRKQ\UVN\OaO[OS_RVZR\XWWQ\\ZX[[_RUQKZVKYONLR̀VKdsRR
�QQR�QWSOVNR�R�s�s�s�s

tuvw~{w~RzTQR[VWMSOVNRVZRQrO\SONLRZQMSXKQ\R\TV̀NRVNRU[MN\RO\RONSQN]Q]RZVKRLQNQKM[RONZVKYMSOVNRVN[_sRRzTQRiVNSKMWSVKRO\R
\V[Q[_RKQ\UVN\Oa[QRZVKRMWWXKMSQR]QSQKYONMSOVNRVZRSTQR[VWMSOVNRVZRM[[R\SKXWSXKQ\RMN]R\TM[[RNVSRaQRQNSOS[Q]RSVRMN_RQrSKMR
UM_YQNSR]XQRSVRMN_RXNZVKQ\QQNR]OZZOWX[SOQ\RVKR]O\SMNWQ\RQNWVXNSQKQ]RONRSTQRcVKds
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IJKLMKJNOPQNRSTUVWSXYZN[Q\VPYZNUX[N[UVUNUYNVSN]X[Q̂_̂S]X[NTSX[WVWSXYNPÙQNaQQXNSaVUWXQ[Nb̂ScN̂QTŜ[YZNY]̂bUTQN
WX[WTUVWSXYNUX[N[UVUNb]̂XWYPQ[NadNSVPQ̂YeNNOPQNWXbŜcUVWSXNb]̂XWYPQ[NWYNYSRQRdNbŜNVPQNTSX̀QXWQXTQNSbNVPQNfSXV̂UTVŜN
gWVPS]VNUXdNgÛ̂UXVdZNQh\̂QYYQ[NŜNWc\RWQ[NUYNVSNWVYNUTT]̂UTdNŜNTSc\RQVQXQYYeNNOSNVPQNQhVQXVN\Q̂cWVVQ[NadNRUgZNVPQN
fSXV̂UTVŜNYPURRNcUiQNXSNTRUWcNU_UWXYVNVPQNjgXQ̂NŜNk̂TPWVQTVNŜNVPQNfSXYV̂]TVWSXNlUXU_Q̂NgWVPN̂QY\QTVNVSNVPQN
UTT]̂UTdNŜNTSc\RQVQXQYYNSbNY]TPNWXbŜcUVWSXNWbNQ̂̂SXQS]YZNŜNWbNVPQNTSX[WVWSXYNbS]X[NUVNVPQNVWcQNSbNTSXYV̂]TVWSXeN

ImJKLnmopqrstuvswpqmxstyrryr
ImJKLnKnNOPQNfSXV̂UTVŜNYPURRNaQNYSRQRdN̂QY\SXYWaRQNbŜNVPQNRSU[NTSX[WVWSXYNT̂QUVQ[N[]̂WX_NTSXYV̂]TVWSXeNNOPQNfSXV̂UTVŜN
YPURRNaQN̂QY\SXYWaRQNbŜN̂Q\UŴWX_NUXdNYV̂]TV]̂QNgPWTPNWYN[WYRSTUVQ[ZNS̀Q̂NYV̂UWXQ[ZNŜN[UcU_Q[N[]̂WX_NTSXYV̂]TVWSXe

ImJKLnKLNOPQNfSXV̂UTVŜNWYN̂QY\SXYWaRQNbŜN̂QYVŜUVWSXNUX[zŜN̂Q\UŴNSbN]VWRWVWQYZN\̂S\Q̂VdZNa]WR[WX_YZN\ÙQcQXVZN
gURigUdYZN̂SU[YZNQVTeN[UcU_Q[NadNWVYNUTVẀWVWQYe

ImJKLLm{t|wqwq}m|q~m�qrstuvswpqr
ImJKLLKnN�\SXN�]aYVUXVWURNfSc\RQVWSXNSbNVPQN�ŜiZNVPQNfSXV̂UTVŜNYPURRNŜWQXVNUX[NWXYV̂]TVNVPQNjgXQ̂�YN[QYW_XUVQ[N
\Q̂YSXXQRNWXNVPQNS\Q̂UVWSXNUX[NcUWXVQXUXTQNSbNURRNQ�]W\cQXVNb]̂XWYPQ[NadNVPQNfSXV̂UTVŜNUX[NYPURRNV]̂XNS̀Q̂NURRN
\Q̂VWXQXVNRWVQ̂UV]̂QNUX[NS\Q̂UVWSXURNcUX]URYN̂QRUVWX_NVSNVPQNQ�]W\cQXVeNNOPQNbŜcUVNbŜNŜ_UXW�WX_ZNaWX[WX_ZNUX[N
[QRẀQ̂WX_NY]TPNcUX]URYNYPURRNaQNUYN[QYT̂WaQ[NWXNVPQN�\QTWbWTUVWSXYe

��{�o��m�mmm��o��{�o{m���mo��x{��o{���m�������
Im�Knm�yqyt|�
Im�KnKnNOPQNk̂TPWVQTVNWYNVPQN\Q̂YSXNŜNQXVWVdN̂QVUWXQ[NadNVPQNjgXQ̂N\]̂Y]UXVNVSN�QTVWSXN�e�e�NUX[NW[QXVWbWQ[NUYNY]TPNWXN
VPQNk_̂QQcQXVe

Im�KnKLNOPQNfSXYV̂]TVWSXNlUXU_Q̂NWYNVPQN\Q̂YSXNŜNQXVWVdN̂QVUWXQ[NadNVPQNjgXQ̂N\]̂Y]UXVNVSN�QTVWSXN�e�e�NUX[N
W[QXVWbWQ[NUYNY]TPNWXNVPQNk_̂QQcQXVe

Im�KnKJN�]VWQYZN̂QY\SXYWaWRWVWQYZNUX[NRWcWVUVWSXYNSbNU]VPŜWVdNSbNVPQNfSXYV̂]TVWSXNlUXU_Q̂NUX[Nk̂TPWVQTVNUYNYQVNbŜVPNWXN
VPQNfSXV̂UTVN�ST]cQXVYNYPURRNXSVNaQN̂QYV̂WTVQ[ZNcS[WbWQ[ZNŜNQhVQX[Q[NgWVPS]VNĝWVVQXNTSXYQXVNSbNVPQNjgXQ̂ZN
fSXYV̂]TVWSXNlUXU_Q̂ZNUX[Nk̂TPWVQTVeNfSXYQXVNYPURRNXSVNaQN]X̂QUYSXUaRdNgWVPPQR[e

Im�KnK���bNVPQNQc\RSdcQXVNSbNVPQNk̂TPWVQTVNŜNfSXYV̂]TVWSXNlUXU_Q̂NWYNVQ̂cWXUVQ[ZNVPQNjgXQ̂NYPURRNQc\RSdNUNY]TTQYYŜN
k̂TPWVQTVNŜNfSXYV̂]TVWSXNlUXU_Q̂e

Im�KnK��OPQNk̂TPWVQTVNYPURRNaQN[QQcQ[NUNVPŴ[�\ÛVdNaQXQbWTWÛdNSbNVPQNfSXV̂UTVNUX[NVPQN�QXQ̂URNfSX[WVWSXYNSbNVPQN
fSXYV̂]TVWSXNfSXV̂UTVeNNkYNY]TPZNgPQ̂QNk̂TPWVQTVNWXT]̂YNU[[WVWSXURNTSYVYNUYNUN̂QY]RVNSbNUTVWSXYNSbNVPQNfSXV̂UTVŜNŜNUXdN
SbNWVYN�]aTSXV̂UTVŜYNUX[Nk̂TPWVQTVNWYNXSVNQXVWVRQ[NVSNTSc\QXYUVWSXYNbŜNY]TPNTSYVYNadNjgXQ̂NUYNk[[WVWSXURN�Q̂̀ WTQYZN
Y]TPNU[[WVWSXURNTSYVNYPURRNaQN\UW[NadNVPQNfSXV̂UTVŜN[ŴQTVRdNVSNVPQNk̂TPWVQTVNUYNk̂TPWVQTV�YNT]̂̂QXVN̂UVQYe

Im�KLm�~�wqwrst|swpqmp�ms�ymopqst|vs
Im�KLKnNOPQNfSXYV̂]TVWSXNlUXU_Q̂NUX[Nk̂TPWVQTVNgWRRN\̂S̀W[QNU[cWXWYV̂UVWSXNSbNVPQNfSXV̂UTVNUYN[QYT̂WaQ[NWXNVPQN
fSXV̂UTVN�ST]cQXVYNUX[NgWRRNaQNVPQNjgXQ̂�YN̂Q\̂QYQXVUVẀQYN[]̂WX_NTSXYV̂]TVWSXN]XVWRNVPQN[UVQNVPQNk̂TPWVQTVNWYY]QYNVPQN
bWXURNfQ̂VWbWTUVQNbŜN�UdcQXVeNOPQNfSXYV̂]TVWSXNlUXU_Q̂NUX[Nk̂TPWVQTVNgWRRNPÙQNU]VPŜWVdNVSNUTVNSXNaQPURbNSbNVPQN
jgXQ̂NSXRdNVSNVPQNQhVQXVN\̂S̀W[Q[NWXNVPQNfSXV̂UTVN�ST]cQXVYe

Im�KLKLNOPQNk̂TPWVQTVNgWRRǸWYWVNVPQNYWVQNUVNWXVQ̂̀ URYNU\\̂S\̂WUVQNVSNVPQNYVU_QNSbNTSXYV̂]TVWSXZNŜNUYNSVPQ̂gWYQNU_̂QQ[NgWVPN
VPQNjgXQ̂ZNVSNaQTScQN_QXQ̂URRdNbUcWRWÛNgWVPNVPQN\̂S_̂QYYNUX[N�]URWVdNSbNVPQN\ŜVWSXNSbNVPQN�ŜiNTSc\RQVQ[ZNUX[NVSN
[QVQ̂cWXQNWXN_QXQ̂URNWbNVPQN�ŜiNSaYQ̂̀ Q[NWYNaQWX_N\Q̂bŜcQ[NWXNUNcUXXQ̂NWX[WTUVWX_NVPUVNVPQN�ŜiZNgPQXNb]RRdN
TSc\RQVQ[ZNgWRRNaQNWXNUTTŜ[UXTQNgWVPNVPQNfSXV̂UTVN�ST]cQXVYeN�SgQ̀Q̂ZNVPQNk̂TPWVQTVNgWRRNXSVNaQN̂Q�]ŴQ[NVSNcUiQN
QhPU]YVẀQNŜNTSXVWX]S]YNSX�YWVQNWXY\QTVWSXYNVSNTPQTiNVPQN�]URWVdNŜN�]UXVWVdNSbNVPQN�ŜieNjXNVPQNaUYWYNSbNVPQNYWVQǸWYWVYZN
VPQNk̂TPWVQTVNgWRRNiQQ\NVPQNjgXQ̂NUX[NVPQNfSXYV̂]TVWSXNlUXU_Q̂N̂QUYSXUaRdNWXbŜcQ[NUaS]VNVPQN\̂S_̂QYYNUX[N�]URWVdN
SbNVPQN\ŜVWSXNSbNVPQN�ŜiNTSc\RQVQ[ZNUX[N\̂Sc\VRdN̂Q\ŜVNVSNVPQNjgXQ̂NUX[NfSXYV̂]TVWSXNlUXU_Q̂NiXSgXN[Q̀WUVWSXYN
b̂ScNVPQNfSXV̂UTVN�ST]cQXVYNUX[N[QbQTVYNUX[N[QbWTWQXTWQYNSaYQ̂̀ Q[NWXNVPQN�Ŝie

Im�KLKJNOPQNfSXYV̂]TVWSXNlUXU_Q̂NYPURRN\̂S̀W[QNSXQNŜNcŜQN̂Q\̂QYQXVUVẀQYNgPSNYPURRNaQNWXNUVVQX[UXTQNUVNVPQN�̂S QTVNYWVQN
gPQXQ̀Q̂NVPQN�ŜiNWYNaQWX_N\Q̂bŜcQ[emOPQNfSXYV̂]TVWSXNlUXU_Q̂NgWRRN[QVQ̂cWXQNWXN_QXQ̂URNWbNVPQN�ŜiNSaYQ̂̀Q[NWYN
aQWX_N\Q̂bŜcQ[NWXNUTTŜ[UXTQNgWVPNVPQNfSXV̂UTVN�ST]cQXVYZNgWRRNiQQ\NVPQNjgXQ̂NUX[Nk̂TPWVQTVN̂QUYSXUaRdNWXbŜcQ[NSbN
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IJKLMNOPNKQQLORLIJKLSONTULVWXLYZ[[LMNO\MI[]LNKMONILIOLIJKL̂YWKNLVWXL_ǸJZIK̀ILTWOYWLXKaZVIZOWQLRNO\LIJKLbOWINV̀IL
cÒd\KWIQLVWXLIJKL\OQILNK̀KWILeNOfK̀ILQ̀JKXd[KULVWXLXKRK̀IQLVWXLXKRZ̀ZKẀZKQLOgQKNaKXLZWLIJKLSONTh

ijklmlkLnJKLbOWQINd̀IZOWLoVWVPKNLYZ[[LQ̀JKXd[KLVWXL̀OONXZWVIKLIJKLV̀IZaZIZKQLORLIJKLbOWINV̀IONLVWXLOIJKNLbOWINV̀IONQL
ZWLV̀ ÒNXVẀKLYZIJLIJKL[VIKQILVMMNOaKXLeNOfK̀ILQ̀JKXd[Kh

ijklmlpLnJKLbOWQINd̀IZOWLoVWVPKNULKq̀KMILIOLIJKLKqIKWILNKrdZNKXLg]LsK̀IZOWLthuhtULVWXL_ǸJZIK̀ILYZ[[LWOILJVaKL̀OWINO[L
OaKNUL̀JVNPKLORULONLNKQMOWQZgZ[ZI]LRONULIJKL̀OWQINd̀IZOWL\KVWQUL\KIJOXQULIK̀JWZrdKQULQKrdKẀKQLONLMNÒKXdNKQULONLRONLIJKL
QVRKI]LMNK̀VdIZOWQLVWXLMNOPNV\QLZWL̀OWWK̀IZOWLYZIJLIJKLSONTULQZẀKLIJKQKLVNKLQO[K[]LIJKLbOWINV̀IONvQLNZPJIQLVWXL
NKQMOWQZgZ[ZIZKQLdWXKNLIJKLbOWINV̀ILcÒd\KWIQULVWXLWKZIJKNLYZ[[LgKLNKQMOWQZg[KLRONLIJKLbOWINV̀IONvQLRVZ[dNKLIOLMKNRON\LIJKL
SONTLZWLV̀ ÒNXVẀKLYZIJLIJKLNKrdZNK\KWIQLORLIJKLbOWINV̀ILcÒd\KWIQhLwKZIJKNLIJKLbOWQINd̀IZOWLoVWVPKNLWONLIJKL
_ǸJZIK̀ILYZ[[LJVaKL̀OWINO[LOaKNLONL̀JVNPKLORULONLgKLNKQMOWQZg[KLRONLV̀IQLONLO\ZQQZOWQLORULIJKLbOWINV̀IONULsdg̀OWINV̀IONQULONL
IJKZNLVPKWIQLONLK\M[O]KKQULONLORLVW]LOIJKNLMKNQOWQLONLKWIZIZKQLMKNRON\ZWPLMONIZOWQLORLIJKLSONTh

ijklmlxjyz{{|}~���~z}�lLnJKL̂YWKNLQJV[[L̀O\\dWZ̀VIKLYZIJLIJKLbOWINV̀IONLVWXLIJKLbOWQINd̀IZOWLoVWVPKNvQL
ÒWQd[IVWIQLIJNOdPJLIJKLbOWQINd̀IZOWLoVWVPKNLVgOdIL\VIIKNQLVNZQZWPLOdILORLONLNK[VIZWPLIOLIJKLbOWINV̀ILcÒd\KWIQhLnJKL
ŶWKNLVWXLbOWQINd̀IZOWLoVWVPKNLQJV[[LZẀ[dXKLIJKL_ǸJZIK̀ILZWLV[[L̀O\\dWZ̀VIZOWQLIJVILNK[VIKLIOLONLVRRK̀ILIJKL
_ǸJZIK̀IvQLQKNaZ̀KQLONLMNORKQQZOWV[LNKQMOWQZgZ[ZIZKQhLnJKL̂YWKNLQJV[[LMNO\MI[]LWOIZR]LIJKL_ǸJZIK̀ILORLIJKLQdgQIVẀKLORL
VW]LXZNK̀IL̀O\\dWZ̀VIZOWQLgKIYKKWLIJKL̂YWKNLVWXLIJKLbOWQINd̀IZOWLoVWVPKNLOIJKNYZQKLNK[VIZWPLIOLIJKLeNOfK̀IhL
bO\\dWZ̀VIZOWQLg]LVWXLYZIJLIJKL_ǸJZIK̀IvQL̀OWQd[IVWIQLQJV[[LgKLIJNOdPJLIJKL_ǸJZIK̀IhLbO\\dWZ̀VIZOWQLg]LVWXLYZIJL
sdg̀OWINV̀IONQLVWXLQdMM[ZKNQLQJV[[LgKLIJNOdPJLIJKLbOWINV̀IONhLbO\\dWZ̀VIZOWQLg]LVWXLYZIJLOIJKNLbOWINV̀IONQLQJV[[LgKL
IJNOdPJLIJKLbOWQINd̀IZOWLoVWVPKNhLbO\\dWZ̀VIZOWQLg]LVWXLYZIJLIJKL̂YWKNvQLOYWLROǸKQLVWXLsKMVNVIKLbOWINV̀IONQL
QJV[[LgKLIJNOdPJLIJKL̂YWKNhLnJKLbOWINV̀ILcÒd\KWIQL\V]LQMK̀ZR]LOIJKNL̀O\\dWZ̀VIZOWLMNOIÒO[Qh

ijklml�LnJKLbOWQINd̀IZOWLoVWVPKNLVWXL_ǸJZIK̀ILYZ[[LNKaZKYLVWXL̀KNIZR]LV[[L_MM[Z̀VIZOWQLRONLeV]\KWILg]LIJKL
bOWINV̀IONULZWLV̀ ÒNXVẀKLYZIJLIJKLMNOaZQZOWQLORL_NIZ̀[KL�h

ijklml�LnJKL_ǸJZIK̀ILVWXLbOWQINd̀IZOWLoVWVPKNLJVaKLVdIJONZI]LIOLNKfK̀ILSONTLIJVILXOKQLWOIL̀OWRON\LIOLIJKLbOWINV̀IL
cÒd\KWIQULVWXLYZ[[LWOIZR]LKV̀JLOIJKNLVgOdILIJKLNKfK̀IZOWhLSJKWKaKNLIJKLbOWQINd̀IZOWLoVWVPKNL̀OWQZXKNQLZILWK̀KQQVN]L
ONLVXaZQVg[KULIJKLbOWQINd̀IZOWLoVWVPKNLYZ[[LJVaKLVdIJONZI]LIOLNKrdZNKLZWQMK̀IZOWLONLIKQIZWPLORLIJKLSONTLZWLV̀ ÒNXVẀKL
YZIJLsK̀IZOWQL��hthuLVWXL��hth�ULdMOWLYNZIIKWLVdIJONZ�VIZOWLORLIJKL̂YWKNULYJKIJKNLONLWOILIJKLSONTLZQLRVgNZ̀VIKXUL
ZWQIV[[KXLONL̀O\M[KIKXhLnJKLRONKPOZWPLVdIJONZI]LORLIJKLbOWQINd̀IZOWLoVWVPKNLYZ[[LgKLQdgfK̀ILIOLIJKLMNOaZQZOWQLORL
sK̀IZOWQLthuh��LIJNOdPJLthuhu�LZẀ[dQZaKULYZIJLNKQMK̀ILIOLZWIKNMNKIVIZOWQLVWXLXK̀ZQZOWQLORLIJKL_ǸJZIK̀IhL�OYKaKNUL
WKZIJKNLIJKL_ǸJZIK̀IvQLWONLIJKLbOWQINd̀IZOWLoVWVPKNvQLVdIJONZI]LIOLV̀ILdWXKNLIJZQLsK̀IZOWLthuh�LWONLVLXK̀ZQZOWL\VXKLg]L
KZIJKNLORLIJK\LZWLPOOXLRVZIJLKZIJKNLIOLKqKǸZQKLONLWOILIOLKqKǸZQKLQd̀JLVdIJONZI]LQJV[[LPZaKLNZQKLIOLVLXdI]LONLNKQMOWQZgZ[ZI]L
ORLIJKL_ǸJZIK̀ILONLIJKLbOWQINd̀IZOWLoVWVPKNLIOLIJKLbOWINV̀IONULsdg̀OWINV̀IONQULQdMM[ZKNQULIJKZNLVPKWIQLONLK\M[O]KKQUL
ONLOIJKNLMKNQOWQLMKNRON\ZWPLVW]LORLIJKLSONTh

ijklml�L�IZ[Z�ZWPLIJKLQdg\ZIIV[LQ̀JKXd[KLMNOaZXKXLg]LIJKLbOWINV̀IONULIJKLbOWQINd̀IZOWLoVWVPKNLQJV[[LMNKMVNKULVWXL
NKaZQKLVQLWK̀KQQVN]ULVLeNOfK̀ILQdg\ZIIV[LQ̀JKXd[KLZẀONMONVIZWPLZWRON\VIZOWLRNO\LOIJKNLbOWINV̀IONQULIJKL̂YWKNUL
ŶWKNvQL̀OWQd[IVWIQUL̂YWKNvQLsKMVNVIKLbOWINV̀IONQLVWXLaKWXONQULPOaKNW\KWIV[LVPKẀZKQULVWXLMVNIZ̀ZMVWIQLZWLIJKL
eNOfK̀ILdWXKNLIJKL\VWVPK\KWILORLIJKLbOWQINd̀IZOWLoVWVPKNhLnJKLeNOfK̀ILQdg\ZIIV[LQ̀JKXd[KLVWXLVW]LNKaZQZOWQLQJV[[LgKL
Qdg\ZIIKXLIOLIJKL_ǸJZIK̀ILRONLVMMNOaV[h

ijklml��LnJKLbOWQINd̀IZOWLoVWVPKNLYZ[[LNK̀KZaKLVWXLMNO\MI[]LNKaZKYLRONL̀OWRON\VẀKLYZIJLIJKLQdg\ZIIV[L
NKrdZNK\KWIQLORLIJKLbOWINV̀ILcÒd\KWIQULV[[LQdg\ZIIV[QLRNO\LIJKLbOWINV̀IONLQd̀JLVQLsJOMLcNVYZWPQULeNOXd̀ILcVIVUL
VWXLsV\M[KQhLSJKNKLIJKNKLVNKLOIJKNLbOWINV̀IONQULIJKLbOWQINd̀IZOWLoVWVPKNLYZ[[LV[QOL̀JK̀TLVWXL̀OONXZWVIKLIJKL
ZWRON\VIZOWL̀OWIVZWKXLYZIJZWLKV̀JLQdg\ZIIV[LNK̀KZaKXLRNO\LIJKLbOWINV̀IONLVWXLOIJKNLbOWINV̀IONQULVWXLINVWQ\ZILIOLIJKL
_ǸJZIK̀ILIJOQKLNK̀O\\KWXKXLRONLVMMNOaV[hL�]LQdg\ZIIZWPLsJOMLcNVYZWPQULeNOXd̀ILcVIVULsV\M[KQULVWXLQZ\Z[VNL
Qdg\ZIIV[QULIJKLbOWQINd̀IZOWLoVWVPKNLNKMNKQKWIQLIOLIJKL̂YWKNLVWXL_ǸJZIK̀ILIJVILIJKLbOWQINd̀IZOWLoVWVPKNLJVQL
NKaZKYKXLVWXLNK̀O\\KWXKXLIJK\LRONLVMMNOaV[hLnJKLbOWQINd̀IZOWLoVWVPKNvQLV̀IZOWQLYZ[[LgKLIVTKWLZWLV̀ ÒNXVẀKLYZIJL
IJKLeNOfK̀ILQdg\ZIIV[LQ̀JKXd[KLVMMNOaKXLg]LIJKL_ǸJZIK̀ILONULZWLIJKLVgQKẀKLORLVWLVMMNOaKXLeNOfK̀ILQdg\ZIIV[LQ̀JKXd[KUL
YZIJLNKVQOWVg[KLMNO\MIWKQQLYJZ[KLV[[OYZWPLQdRRZ̀ZKWILIZ\KLIOLMKN\ZILVXKrdVIKLNKaZKYLg]LIJKL_ǸJZIK̀Ih

ijklml��LnJKL_ǸJZIK̀ILYZ[[LNKaZKYLVWXLVMMNOaKULONLIVTKLOIJKNLVMMNOMNZVIKLV̀IZOWLdMOWULIJKLbOWINV̀IONvQLQdg\ZIIV[QL
Qd̀JLVQLsJOMLcNVYZWPQULeNOXd̀ILcVIVULVWXLsV\M[KQULgdILOW[]LRONLIJKL[Z\ZIKXLMdNMOQKLORL̀JK̀TZWPLRONL̀OWRON\VẀKL
YZIJLZWRON\VIZOWLPZaKWLVWXLIJKLXKQZPWL̀OẀKMILKqMNKQQKXLZWLIJKLbOWINV̀ILcÒd\KWIQhLnJKL_ǸJZIK̀IvQLV̀IZOWLYZ[[LgKL
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IJKLMNOMNJPPQRSJMPLNTOIUNIULNVWXYOIIJZNVPULSWZLNJ[[RQ\LSNX]NIULN̂RPUOILPINQR_NOMNIULNJXVLMPLNQ̀NJMNJ[[RQ\LSNVWXYOIIJZN
VPULSWZL_NTOIUNRLJVQMJXZLN[RQY[IMLVVNTUOZLNJZZQTOMaNVẀ̀OPOLMINIOYLNOMNIULN̂RPUOILPIbVN[RQ̀LVVOQMJZNcWSaYLMINIQN
[LRYOINJSLdWJILNRL\OLTeNf[QMNIULN̂RPUOILPIbVNPQY[ZLILSNRL\OLT_NIULN̂RPUOILPINVUJZZNIRJMVYOINOIVNVWXYOIIJZNRL\OLTNIQN
IULNgQMVIRWPIOQMNhJMJaLRe

ijklmlnmNoL\OLTNQ̀NIULNgQMIRJPIQRbVNVWXYOIIJZVNX]NIULNgQMVIRWPIOQMNhJMJaLRNJMSN̂RPUOILPINOVNMQINPQMSWPILSǸQRNIULN
[WR[QVLNQ̀NSLILRYOMOMaNIULNJPPWRJP]NJMSNPQY[ZLILMLVVNQ̀NQIULRNSLIJOZVNVWPUNJVNSOYLMVOQMVNJMSNdWJMIOIOLV_NQRǸQRN
VWXVIJMIOJIOMaNOMVIRWPIOQMVǸQRNOMVIJZZJIOQMNQRN[LR̀QRYJMPLNQ̀NLdWO[YLMINQRNV]VILYV_NJZZNQ̀NTUOPUNRLYJOMNIULN
RLV[QMVOXOZOI]NQ̀NIULNgQMIRJPIQRNJVNRLdWORLSNX]NIULNgQMIRJPINpQPWYLMIVeNqULNgQMVIRWPIOQMNhJMJaLRNJMSN̂RPUOILPIbVN
RL\OLTNQ̀NIULNgQMIRJPIQRbVNVWXYOIIJZVNVUJZZNMQINRLZOL\LNIULNgQMIRJPIQRNQ̀NIULNQXZOaJIOQMVNWMSLRNrLPIOQMVNses_Nset_N
JMSNseuveNqULNgQMVIRWPIOQMNhJMJaLRNJMSN̂RPUOILPIbVNRL\OLTNVUJZZNMQINPQMVIOIWILNJ[[RQ\JZNQ̀NVJ̀LI]N[RLPJWIOQMVNQRNQ̀N
JM]NPQMVIRWPIOQMNYLJMV_NYLIUQSV_NILPUMOdWLV_NVLdWLMPLV_NQRN[RQPLSWRLVeNqULN̂RPUOILPIbVNJ[[RQ\JZNQ̀NJNV[LPÒOPNOILYN
VUJZZNMQINOMSOPJILNJ[[RQ\JZNQ̀NJMNJVVLYXZ]NQ̀NTUOPUNIULNOILYNOVNJNPQY[QMLMIe

ijklmlnwNqULNgQMVIRWPIOQMNhJMJaLRNTOZZN[RL[JRLNgUJMaLNxRSLRVNJMSNgQMVIRWPIOQMNgUJMaLNpORLPIO\LVe

ijklmlnkNqULNgQMVIRWPIOQMNhJMJaLRNJMSNIULN̂RPUOILPINTOZZNIJKLNJ[[RQ[ROJILNJPIOQMNQMNgUJMaLNxRSLRVNQRNgQMVIRWPIOQMN
gUJMaLNpORLPIO\LVNOMNJPPQRSJMPLNTOIUN̂RIOPZLNy_NJMSNIULN̂RPUOILPINTOZZNUJ\LNJWIUQROI]NIQNQRSLRNYOMQRNPUJMaLVNOMNIULN
zQRKNJVN[RQ\OSLSNOMNrLPIOQMNye{eNqULN̂RPUOILPI_NOMNPQMVWZIJIOQMNTOIUNIULNgQMVIRWPIOQMNhJMJaLR_NTOZZNOM\LVIOaJILNJMSN
YJKLNSLILRYOMJIOQMVNJMSNRLPQYYLMSJIOQMVNRLaJRSOMaNPQMPLJZLSNJMSNWMKMQTMNPQMSOIOQMVNJVN[RQ\OSLSNOMNrLPIOQMN
seye{e

ijklmln|NfIOZO}OMaNIULNSQPWYLMIVN[RQ\OSLSNX]NIULNgQMIRJPIQR_NIULNgQMVIRWPIOQMNhJMJaLRNTOZZNYJOMIJOMNJINIULNVOILǸQRNIULN
xTMLRNQMLNPQ[]NQ̀NJZZNgQMIRJPINpQPWYLMIV_NJ[[RQ\LSNrUQ[NpRJTOMaV_N~RQSWPINpJIJ_NrJY[ZLV_NJMSNVOYOZJRNRLdWORLSN
VWXYOIIJZV_NOMNaQQSNQRSLRNJMSNYJRKLSNPWRRLMIZ]NIQNRLPQRSNJZZNPUJMaLVNJMSNVLZLPIOQMVNYJSLNSWROMaNPQMVIRWPIOQMeNqULVLN
TOZZNXLNJ\JOZJXZLNIQNIULN̂RPUOILPINJMSNIULNgQMIRJPIQR_NJMSNTOZZNXLNSLZO\LRLSNIQNIULNxTMLRNW[QMNPQY[ZLIOQMNQ̀NIULN
~RQcLPIe

ijklmln�NqULNgQMVIRWPIOQMNhJMJaLRNTOZZNJVVOVINIULN̂RPUOILPINOMNPQMSWPIOMaNOMV[LPIOQMVNIQNSLILRYOMLNIULNSJILNQRNSJILVNQ̀N
rWXVIJMIOJZNgQY[ZLIOQMNJMSNIULNSJILNQ̀ǸOMJZNPQY[ZLIOQM�NOVVWLNgLRIÒOPJILVNQ̀NrWXVIJMIOJZNgQY[ZLIOQMNOMNPQMcWMPIOQMN
TOIUNIULN̂RPUOILPIN[WRVWJMINIQNrLPIOQMN�e��NJMSNRLPLO\LNJMSǸQRTJRSNIQNIULNxTMLRNTROIILMNTJRRJMIOLVNJMSNRLZJILSN
SQPWYLMIVNRLdWORLSNX]NIULNgQMIRJPINJMSNJVVLYXZLSNX]NIULNgQMIRJPIQRN[WRVWJMINIQNrLPIOQMN�eu�eNqULNgQMVIRWPIOQMN
hJMJaLRNTOZZǸQRTJRSNIQNIULN̂RPUOILPINJǸOMJZN̂[[ZOPJIOQMNJMSNgLRIÒOPJILǸQRN~J]YLMINQRǸOMJZN~RQcLPIN̂[[ZOPJIOQMNJMSN
~RQcLPINgLRIÒOPJILǸQRN~J]YLMINW[QMNIULNgQMIRJPIQRbVNPQY[ZOJMPLNTOIUNIULNRLdWORLYLMIVNQ̀NIULNgQMIRJPINpQPWYLMIVe

ijklmln�N�̀NIULNxTMLRNJMSN̂RPUOILPINJaRLL_NIULN̂RPUOILPINTOZZN[RQ\OSLNQMLNQRNYQRLN~RQcLPINRL[RLVLMIJIO\LVNIQNJVVOVINOMN
PJRR]OMaNQWINIULN̂RPUOILPIbVNRLV[QMVOXOZOIOLVNJINIULNVOILeNqULNxTMLRNVUJZZNMQIÒ]NIULNgQMVIRWPIOQMNhJMJaLRNQ̀NJM]N
PUJMaLNOMNIULNSWIOLV_NRLV[QMVOXOZOIOLVNJMSNZOYOIJIOQMVNQ̀NJWIUQROI]NQ̀NIULN~RQcLPINRL[RLVLMIJIO\LVe

ijklmln�NqULN̂RPUOILPINTOZZNOMILR[RLINJMSNSLPOSLNYJIILRVNPQMPLRMOMaN[LR̀QRYJMPLNWMSLR_NJMSNRLdWORLYLMIVNQ̀_NIULN
gQMIRJPINpQPWYLMIVNQMNTROIILMNRLdWLVINQ̀NIULNgQMVIRWPIOQMNhJMJaLR_NxTMLR_NQRNgQMIRJPIQRNIURQWaUNIULNgQMVIRWPIOQMN
hJMJaLReNqULN̂RPUOILPIbVNRLV[QMVLNIQNVWPUNRLdWLVIVNTOZZNXLNYJSLNOMNTROIOMaNTOIUOMNJM]NIOYLNZOYOIVNJaRLLSNW[QMNQRN
QIULRTOVLNTOIUNRLJVQMJXZLN[RQY[IMLVVeN

ijklmln�N�MILR[RLIJIOQMVNJMSNSLPOVOQMVNQ̀NIULN̂RPUOILPINTOZZNXLNPQMVOVILMINTOIUNIULNOMILMINQ̀_NJMSNRLJVQMJXZ]NOM̀LRJXZLN
R̀QY_NIULNgQMIRJPINpQPWYLMIVNJMSNTOZZNXLNOMNTROIOMaNQRNOMNIULǸQRYNQ̀NSRJTOMaVeNzULMNYJKOMaNVWPUNOMILR[RLIJIOQMVN
JMSNSLPOVOQMV_NIULN̂RPUOILPINTOZZNLMSLJ\QRNIQNVLPWRLǸJOIÙWZN[LR̀QRYJMPLNX]NXQIUNxTMLRNJMSNgQMIRJPIQR_NTOZZNMQINVUQTN
[JRIOJZOI]NIQNLOIULR_NJMSNTOZZNMQINXLNZOJXZLǸQRNRLVWZIVNQ̀NOMILR[RLIJIOQMVNQRNSLPOVOQMVNVQNRLMSLRLSNOMNaQQSǸJOIUe

ijklmlm�NqULN̂RPUOILPIbVNSLPOVOQMVNQMNYJIILRVNRLZJIOMaNIQNJLVIULIOPNL̀̀LPINTOZZNXLǸOMJZNÒNPQMVOVILMINTOIUNIULNOMILMIN
L�[RLVVLSNOMNIULNgQMIRJPINpQPWYLMIVe

ijklmlmnNqULNgQMVIRWPIOQMNhJMJaLRNTOZZNRLPLO\LNJMSNRL\OLTNRLdWLVIVǸQRNOM̀QRYJIOQMǸRQYNIULNgQMIRJPIQR_NJMSǸQRTJRSN
LJPUNRLdWLVIǸQRNOM̀QRYJIOQMNIQNIULN̂RPUOILPI_NTOIUNIULNgQMVIRWPIOQMNhJMJaLRbVNRLPQYYLMSJIOQMeNqULN̂RPUOILPINTOZZN
RL\OLTNJMSNRLV[QMSNOMNTROIOMa_NIURQWaUNIULNgQMVIRWPIOQMNhJMJaLR_NIQNRLdWLVIVǸQRNOM̀QRYJIOQMNJXQWINIULNgQMIRJPIN
pQPWYLMIVeNqULNgQMVIRWPIOQMNhJMJaLRbVNRLPQYYLMSJIOQMNJMSNIULN̂RPUOILPIbVNRLV[QMVLNIQNLJPUNRLdWLVINTOZZNXLNYJSLN
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IJKLMINIJOKLINPIJKQJRKNISTKUISINVKQOMTTWKXYZJKZMKZNPTMLIVTKLINPKMTQVZJQ[UTKYMZSYNJTVV\K]̂KQYYMZYMIQNT_KNPTK̀MaPINTaNK
LIUUKYMTYQMTKQJWKIVVXTKVXYYUTSTJNQUKbMQLIJOVKQJWKcYTaÎIaQNIZJVKIJKMTVYZJVTKNZKNPTKMTdXTVNVK̂ZMKIĴZMSQNIZJ\

efghijklmlllnopiqrgfeigqfn
slmtulvwxyzy{y|z}
slmtutuK̀KcX[aZJNMQaNZMKIVKQKYTMVZJKZMKTJNINRKLPZKPQVKQKWIMTaNKaZJNMQaNKLINPKNPTK~ZJNMQaNZMKNZKYTM̂ZMSKQKYZMNIZJKẐKNPTK
�ZM�KZJKNPTK�MZ�TaN\K�PTKNTMSK�cX[aZJNMQaNZM�KIVKMT̂TMMTWKNZKNPMZXOPZXNKNPTK~ZJNMQaNKbZaXSTJNVKQVKÎKVIJOXUQMKIJK
JXS[TMKQJWKSTQJVKQKcX[aZJNMQaNZMKZMKQJKQXNPZMI�TWKMTYMTVTJNQNI�TKẐKNPTKcX[aZJNMQaNZM\K�PTKNTMSK�cX[aZJNMQaNZM�K
WZTVKJZNKIJaUXWTKZNPTMK~ZJNMQaNZMVKZMKcTYQMQNTK~ZJNMQaNZMVKZMKNPTKVX[aZJNMQaNZMVKẐKZNPTMK~ZJNMQaNZMVKZMKcTYQMQNTK
~ZJNMQaNZMV\

slmtut�K̀KcX[�VX[aZJNMQaNZMKIVKQKYTMVZJKZMKTJNINRKLPZKPQVKQKWIMTaNKZMKIJWIMTaNKaZJNMQaNKLINPKQKcX[aZJNMQaNZMKNZKYTM̂ZMSK
QKYZMNIZJKẐKNPTK�ZM�KZJKNPTK�MZ�TaN\K�PTKNTMSK�cX[�VX[aZJNMQaNZM�KIVKMT̂TMMTWKNZKNPMZXOPZXNKNPTK~ZJNMQaNKbZaXSTJNVK
QVKÎKVIJOXUQMKIJKJXS[TMKQJWKSTQJVKQKcX[�VX[aZJNMQaNZMKZMKQJKQXNPZMI�TWKMTYMTVTJNQNI�TKẐKNPTKcX[�VX[aZJNMQaNZM\

slmt�le����l|xln���|z{���{}l�z�lq{�w�li|z{���{}lx|�l�|�{y|z}l|xl{�wl�|��
slmt�tuK�JUTVVKZNPTMLIVTKVNQNTWKIJKNPTK~ZJNMQaNKbZaXSTJNV_KNPTK~ZJNMQaNZM_KQVKVZZJKQVKYMQaNIaQ[UTKQ̂NTMKQLQMWKẐKNPTK
~ZJNMQaN_KVPQUUKJZNÎRKNPTK~ZJVNMXaNIZJK�QJQOTM_K̂ZMKMT�ITLK[RKNPTK�LJTM_K~ZJVNMXaNIZJK�QJQOTMKQJWK̀MaPINTaN_KẐKNPTK
YTMVZJVKZMKTJNINITVKYMZYZVTWK̂ZMKTQaPKYMIJaIYQUKYZMNIZJKẐKNPTK�ZM�_KIJaUXWIJOKNPZVTKLPZKQMTKNZK̂XMJIVPKSQNTMIQUVKZMK
TdXIYSTJNK̂Q[MIaQNTWKNZKQKVYTaIQUKWTVIOJ\K�INPIJK��KWQRVKẐKMTaTIYNKẐKNPTKIĴZMSQNIZJ_KNPTK~ZJVNMXaNIZJK�QJQOTMKSQRK
JZNÎRKNPTK~ZJNMQaNZMKLPTNPTMKNPTK�LJTM_KNPTK~ZJVNMXaNIZJK�QJQOTMKZMKNPTK̀MaPINTaNK���KPQVKMTQVZJQ[UTKZ[�TaNIZJKNZK
QJRKVXaPKYMZYZVTWKYTMVZJKZMKTJNINR�ZM_K���KMTdXIMTVKQWWINIZJQUKNISTK̂ZMKMT�ITL\��QIUXMTKẐKNPTK~ZJVNMXaNIZJK�QJQOTM�NZK
YMZ�IWTKJZNIaTKLINPIJKNPTK���WQRKYTMIZWKVPQUUKaZJVNINXNTKJZNIaTKẐKJZKMTQVZJQ[UTKZ[�TaNIZJ\

slmt�t�K�PTK~ZJNMQaNZMKVPQUUKJZNKaZJNMQaNKLINPKQKYMZYZVTWKYTMVZJKZMKTJNINRKNZKLPZSKNPTK�LJTM_K~ZJVNMXaNIZJK�QJQOTMK
ZMK̀MaPINTaNKPQVKSQWTKMTQVZJQ[UTKQJWKNISTURKZ[�TaNIZJ\K�PTK~ZJNMQaNZMKVPQUUKJZNK[TKMTdXIMTWKNZKaZJNMQaNKLINPKQJRZJTKNZK
LPZSKNPTK~ZJNMQaNZMKPQVKSQWTKMTQVZJQ[UTKZ[�TaNIZJ\

slmt�t�K]̂KNPTK�LJTM_K~ZJVNMXaNIZJK�QJQOTMKZMK̀MaPINTaNKPQVKMTQVZJQ[UTKZ[�TaNIZJKNZKQKYTMVZJKZMKTJNINRKYMZYZVTWK[RKNPTK
~ZJNMQaNZM_KNPTK~ZJNMQaNZMKVPQUUKYMZYZVTKQJZNPTMKNZKLPZSKNPTK�LJTM_K~ZJVNMXaNIZJK�QJQOTMKZMK̀MaPINTaNKPQVKJZK
MTQVZJQ[UTKZ[�TaNIZJ\K]̂KNPTKYMZYZVTWK[XNKMT�TaNTWKcX[aZJNMQaNZMKLQVKMTQVZJQ[URKaQYQ[UTKẐKYTM̂ZMSIJOKNPTK�ZM�_KNPTK
~ZJNMQaNKcXSKQJWK~ZJNMQaNK�ISTKVPQUUK[TKIJaMTQVTWKZMKWTaMTQVTWK[RKNPTKWÎ̂TMTJaT_KÎKQJR_KZaaQVIZJTWK[RKVXaPKaPQJOT_K
QJWKQJKQYYMZYMIQNTK~PQJOTK�MWTMKVPQUUK[TKIVVXTWK[T̂ZMTKaZSSTJaTSTJNKẐKNPTKVX[VNINXNTKcX[aZJNMQaNZM�VK�ZM�\K
 ZLT�TM_KJZKIJaMTQVTKIJKNPTK~ZJNMQaNKcXSKZMK~ZJNMQaNK�ISTKVPQUUK[TKQUUZLTWK̂ZMKVXaPKaPQJOTKXJUTVVKNPTK~ZJNMQaNZMK
PQVKQaNTWKYMZSYNURKQJWKMTVYZJVI�TURKIJKVX[SINNIJOKJQSTVKQVKMTdXIMTW\

slmt�t¡K�PTK~ZJNMQaNZMKVPQUUKJZNKVX[VNINXNTKQKcX[aZJNMQaNZM_KYTMVZJ_KZMKTJNINRK̂ZMKZJTKYMT�IZXVURKVTUTaNTWKÎKNPTK�LJTM_K
~ZJVNMXaNIZJK�QJQOTMKZMK̀MaPINTaNKSQ�TVKMTQVZJQ[UTKZ[�TaNIZJKNZKVXaPKVX[VNINXNIZJ\

slmt�ln���|z{���{��¢lfw¢�{y|z}
£RKQYYMZYMIQNTKLMINNTJKQOMTTSTJN_KNPTK~ZJNMQaNZMKVPQUUKMTdXIMTKTQaPKcX[aZJNMQaNZM_KNZKNPTKT¤NTJNKẐKNPTK�ZM�KNZK[TK
YTM̂ZMSTWK[RKNPTKcX[aZJNMQaNZM_KNZK[TK[ZXJWKNZKNPTK~ZJNMQaNZMK[RKNTMSVKẐKNPTK~ZJNMQaNKbZaXSTJNV_KQJWKNZKQVVXSTK
NZLQMWKNPTK~ZJNMQaNZMKQUUKNPTKZ[UIOQNIZJVKQJWKMTVYZJVI[IUINITV_KIJaUXWIJOKNPTKMTVYZJVI[IUINRK̂ZMKVQ̂TNRKẐKNPTK
cX[aZJNMQaNZM�VK�ZM�_KNPQNKNPTK~ZJNMQaNZM_K[RKNPTVTK~ZJNMQaNKbZaXSTJNV_KQVVXSTVKNZLQMWKNPTK�LJTM_K~ZJVNMXaNIZJK
�QJQOTMKQJWK̀MaPINTaN\K¥QaPKVX[aZJNMQaNKQOMTTSTJNKVPQUUKYMTVTM�TKQJWKYMZNTaNKNPTKMIOPNVKẐKNPTK�LJTM_K~ZJVNMXaNIZJK
�QJQOTMKQJWK̀MaPINTaNKXJWTMKNPTK~ZJNMQaNKbZaXSTJNVKLINPKMTVYTaNKNZKNPTK�ZM�KNZK[TKYTM̂ZMSTWK[RKNPTKcX[aZJNMQaNZMK
VZKNPQNKVX[aZJNMQaNIJOKNPTMTẐKLIUUKJZNKYMT�XWIaTKVXaPKMIOPNV_KQJWKVPQUUKQUUZLKNZKNPTKcX[aZJNMQaNZM_KXJUTVVKVYTaÎIaQUURK
YMZ�IWTWKZNPTMLIVTKIJKNPTKVX[aZJNMQaNKQOMTTSTJN_KNPTK[TJT̂INKẐKQUUKMIOPNV_KMTSTWITV_KQJWKMTWMTVVKQOQIJVNKNPTK~ZJNMQaNZMK
NPQNKNPTK~ZJNMQaNZM_K[RKNPTK~ZJNMQaNKbZaXSTJNV_KPQVKQOQIJVNKNPTK�LJTM\K�PTMTKQYYMZYMIQNT_KNPTK~ZJNMQaNZMKVPQUUK
MTdXIMTKTQaPKcX[aZJNMQaNZMKNZKTJNTMKIJNZKVISIUQMKQOMTTSTJNVKLINPKcX[�VX[aZJNMQaNZMV\K�PTK~ZJNMQaNZMKVPQUUKSQ�TK
Q�QIUQ[UTKNZKTQaPKYMZYZVTWKcX[aZJNMQaNZM_KYMIZMKNZKNPTKT¤TaXNIZJKẐKNPTKVX[aZJNMQaNKQOMTTSTJN_KaZYITVKẐKNPTK~ZJNMQaNK
bZaXSTJNVKNZKLPIaPKNPTKcX[aZJNMQaNZMKLIUUK[TK[ZXJW_KQJW_KXYZJKLMINNTJKMTdXTVNKẐKNPTKcX[aZJNMQaNZM_KIWTJNÎRKNZKNPTK
cX[aZJNMQaNZMKNTMSVKQJWKaZJWINIZJVKẐKNPTKYMZYZVTWKVX[aZJNMQaNKQOMTTSTJNKNPQNKSQRK[TKQNK�QMIQJaTKLINPKNPTK~ZJNMQaNK
bZaXSTJNV\KcX[aZJNMQaNZMVKLIUUKVISIUQMURKSQ�TKaZYITVKẐKQYYUIaQ[UTKYZMNIZJVKẐKVXaPKWZaXSTJNVKQ�QIUQ[UTKNZKNPTIMK
MTVYTaNI�TKYMZYZVTWKcX[�VX[aZJNMQaNZMV\
K
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IJKLMJNOPQRPSTPQJUVVRSPWTPQJOXJYZ[\OPQ]̂\QV
IJKLML_̀abcd̀efgchijkbcj̀blkmmnmij̀ohk̀b̀phkjqhìhòjdm̀rhks̀qèbeeqlimt̀gùjdm̀vhijkbcjhk̀jh̀jdm̀wximkỳpkhzqtmt̀jdbj

L_ beeqlinmij̀qèmoomcjqzm̀hi{ùbojmk̀jmknqibjqhìhòjdm̀vhijkbcj̀gùjdm̀wximk̀ohk̀cbfem̀pfkefbij̀jh̀
|mcjqhì}~��̀bit̀hi{ùohk̀jdhem̀efgchijkbcj̀blkmmnmijèjdbj̀jdm̀wximk̀bccmpjègùihjqouqil̀jdm̀
|fgchijkbcjhk̀bit̀vhijkbcjhk�̀bit

L� beeqlinmij̀qèefg�mcj̀jh̀jdm̀pkqhk̀kqldjèhòjdm̀efkmjuỳqòbiuỳhg{qlbjmt̀fitmk̀ghit̀km{bjqil̀jh̀jdm̀
vhijkbcj�

rdmìjdm̀wximk̀bccmpjèjdm̀beeqlinmij̀hòb̀efgchijkbcj̀blkmmnmijỳjdm̀wximk̀beefnmèjdm̀vhijkbcjhk�èkqldjèbit̀
hg{qlbjqhièfitmk̀jdm̀efgchijkbcj�

IJKLML�̀�phìefcd̀beeqlinmijỳqòjdm̀rhks̀dbègmmìefepmitmt̀ohk̀nhkm̀jdbì��̀tbueỳjdm̀|fgchijkbcjhk�è
chnpmiebjqhìedb{{̀gm̀m�fqjbg{ùbt�fejmt̀ohk̀qickmbemèqìchej̀kmef{jqil̀okhǹjdm̀efepmieqhi�

IJKLML�̀�phìbeeqlinmij̀jh̀jdm̀wximk̀fitmk̀jdqè|mcjqhì��~ỳjdm̀wximk̀nbùofkjdmk̀beeqlìjdm̀efgchijkbcj̀jh̀b̀
efccmeehk̀vhijkbcjhk̀hk̀hjdmk̀mijqju�̀�òjdm̀wximk̀beeqlièjdm̀efgchijkbcj̀jh̀b̀efccmeehk̀vhijkbcjhk̀hk̀hjdmk̀mijqjuỳjdm̀
wximk̀edb{{̀imzmkjdm{meèkmnbqì{mlb{{ùkmephieqg{m̀ohk̀b{{̀hòjdm̀efccmeehk̀vhijkbcjhk�èhg{qlbjqhièfitmk̀jdm̀
efgchijkbcj�̀

U���N��J�JJJN��Y���N����J��J�����J��J��JY��U�U��JN����UN���Y
IJ�L_J��PT]�VJ�RS�QJQOJ�T]XO]WJNOPVQ]Z\QROPJ�RQ�J��PJ�O]\TVĴP�JQOJU�̂]�J�Q�T]JNOPQ]̂\QV
IJ�L_L_̀�dm̀wximk̀kmemkzmèjdm̀kqldj̀jh̀pmkohkǹchiejkfcjqhìhk̀hpmkbjqhièkm{bjmt̀jh̀jdm̀�kh�mcj̀xqjd̀jdm̀wximk�èhxì
ohkcmeỳbit̀xqjd̀|mpbkbjm̀vhijkbcjhkèkmjbqimt̀fitmk̀vhitqjqhièhòjdm̀vhijkbcj̀efgejbijqb{{ùeqnq{bk̀jh̀jdhem̀hòjdqè
vhijkbcjỳqic{ftqil̀jdhem̀pkhzqeqhièhòjdm̀vhitqjqhièhòjdm̀vhijkbcj̀km{bjmt̀jh̀qiefkbicm̀bit̀xbqzmk̀hòefgkhlbjqhi�

IJ�L_L�̀rdmìjdm̀wximk̀pmkohknèchiejkfcjqhìhk̀hpmkbjqhièxqjd̀jdm̀wximk�èhxìohkcmèhk̀|mpbkbjm̀vhijkbcjhkeỳ
jdm̀wximk̀edb{{̀pkhzqtm̀ohk̀chhktqibjqhìhòefcd̀ohkcmèbit̀|mpbkbjm̀vhijkbcjhkèxqjd̀jdm̀rhks̀hòjdm̀vhijkbcjhkỳ
xdh̀edb{{̀chhpmkbjm̀xqjd̀jdmn�

IJ�L_L�̀�i{meèhjdmkxqem̀pkhzqtmt̀qìjdm̀vhijkbcj̀ hcfnmijeỳxdmìjdm̀wximk̀pmkohknèchiejkfcjqhìhk̀hpmkbjqhiè
km{bjmt̀jh̀jdm̀�kh�mcj̀xqjd̀jdm̀wximk�èhxìohkcmèhk̀xqjd̀|mpbkbjm̀vhijkbcjhkeỳjdm̀wximk̀hk̀qjè|mpbkbjm̀vhijkbcjhkè
edb{{̀dbzm̀jdm̀ebnm̀hg{qlbjqhièbit̀kqldjèjdbj̀jdm̀vhijkbcjhk̀dbèfitmk̀jdm̀vhitqjqhièhòjdm̀vhijkbcjỳqic{ftqilỳ
xqjdhfj̀m¡c{ftqil̀hjdmkeỳjdhem̀ejbjmt̀qì¢kjqc{m̀�ỳjdqè¢kjqc{m̀£ỳbit̀¢kjqc{mè}�ỳ}}ỳbit̀}��

IJ�L�J¤ZQẐ¥J�TV¦OPVR[R¥RQ§
IJ�L�L_̀�dm̀vhijkbcjhk̀edb{{̀boohkt̀jdm̀wximk�èhxìohkcmeỳ|mpbkbjm̀vhijkbcjhkeỳvhiejkfcjqhì̈ biblmk̀bit̀hjdmk̀
vhijkbcjhkèkmbehibg{m̀hpphkjfiqjùohk̀qijkhtfcjqhìbit̀ejhkblm̀hòjdmqk̀nbjmkqb{èbit̀m�fqpnmij̀bit̀pmkohknbicm̀hò
jdmqk̀bcjqzqjqmeỳbit̀edb{{̀chiimcj̀bit̀chhktqibjm̀jdm̀vhijkbcjhk�èchiejkfcjqhìbit̀hpmkbjqhièxqjd̀jdmqkèbèkm�fqkmt̀
gùjdm̀vhijkbcj̀ hcfnmije�

IJ�L�L�̀�òpbkj̀hòjdm̀vhijkbcjhk�èrhks̀tmpmitèohk̀pkhpmk̀m¡mcfjqhìhk̀kmef{jèfphìchiejkfcjqhìhk̀hpmkbjqhiègùjdm̀
wximk�èhxìohkcmeỳ|mpbkbjm̀vhijkbcjhkèhk̀hjdmk̀vhijkbcjhkeỳjdm̀vhijkbcjhk̀edb{{ỳpkqhk̀jh̀pkhcmmtqil̀xqjd̀jdbj̀
phkjqhìhòjdm̀rhksỳpkhnpj{ùihjqoùjdm̀vhiejkfcjqhì̈ biblmk̀bit̀¢kcdqjmcj̀hòbppbkmij̀tqeckmpbicqmèhk̀tmomcjèqì
jdm̀chiejkfcjqhìhk̀hpmkbjqhiègùjdm̀wximk̀hk̀|mpbkbjm̀vhijkbcjhk̀hk̀hjdmk̀vhijkbcjhkèjdbj̀xhf{t̀kmitmk̀qj̀
fiefqjbg{m̀ohk̀pkhpmk̀m¡mcfjqhìbit̀kmef{jèhòjdm̀vhijkbcjhk�èrhks�̀©bq{fkm̀hòjdm̀vhijkbcjhk̀jh̀ihjqoùjdm̀
vhiejkfcjqhì̈ biblmk̀bit̀jdm̀¢kcdqjmcj̀hòbppbkmij̀tqeckmpbicqmèhk̀tmomcjèpkqhk̀jh̀pkhcmmtqil̀xqjd̀jdm̀rhks̀edb{{̀
chiejqjfjm̀bìbcsihx{mtlnmij̀jdbj̀jdm̀wximk�èhk̀|mpbkbjm̀vhijkbcjhk�èhk̀hjdmk̀vhijkbcjhke�̀chnp{mjmt̀hk̀pbkjqb{{ù
chnp{mjmt̀chiejkfcjqhìqèoqj̀bit̀pkhpmk̀jh̀kmcmqzm̀jdm̀vhijkbcjhk�èrhks�̀�dm̀vhijkbcjhk̀edb{{̀ihj̀gm̀kmephieqg{m̀ohk̀
tqeckmpbicqmèhk̀tmomcjèqìjdm̀chiejkfcjqhìhk̀hpmkbjqhiègùjdm̀wximk̀hk̀|mpbkbjm̀vhijkbcjhkèhk̀hjdmk̀vhijkbcjhkè
jdbj̀bkm̀ihj̀bppbkmij�

IJ�L�L�̀�dm̀vhijkbcjhk̀edb{{̀kmqngfkem̀jdm̀wximk̀ohk̀chejèjdm̀wximk̀qicfkeỳqic{ftqil̀chejèjdbj̀bkm̀pbubg{m̀jh̀b̀
|mpbkbjm̀vhijkbcjhkèhk̀jh̀hjdmk̀vhijkbcjhkeỳgmcbfem̀hòjdm̀vhijkbcjhk�ètm{bueỳqnpkhpmk{ùjqnmt̀bcjqzqjqmèhk̀
tmomcjqzm̀chiejkfcjqhi�̀
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IJKLMLNOPQROSTUVWXYVTWOZQX[[O\WT]\V[̂OWR]R_̂O_X]X̀ROVQXVOVQROSTUVWXYVTWOaWTÙbc[[̂OYXcZRZOVTOYT]\[RVR_OTWO\XWVdX[[̂O
YT]\[RVR_OYTUZVWcYVdTUeOTWOVTO\WT\RWV̂OTbOVQROfaURWeOgR\XWXVROSTUVWXYVTWZeOTWOTVQRWOSTUVWXYVTWZOXZO\WThd_R_OdUOgRYVdTUO
ijklkmk

IJKLMLnOPQROfaURWeOgR\XWXVROSTUVWXYVTWZeOXU_OTVQRWOSTUVWXYVTWZOZQX[[OQXhROVQROZX]ROWRZ\TUZdod[dVdRZObTWOYcVVdÙOXU_O
\XVYQdÙOXZOXWRO_RZYWdoR_ObTWOVQROSTUVWXYVTWOdUOgRYVdTUOpkiqk

IJKLrJstuvwxyJz{|}~J~�J��v�uJ��
�bOXO_dZ\cVROXWdZRZOX]TÙOVQROSTUVWXYVTWeOgR\XWXVROSTUVWXYVTWZeOTVQRWOSTUVWXYVTWZeOXU_OVQROfaURWOXZOVTOVQRO
WRZ\TUZdod[dV̂OcU_RWOVQRdWOWRZ\RYVdhROYTUVWXYVZObTWO]XdUVXdUdÙOVQRO\WR]dZRZOXU_OZcWWTcU_dÙOXWRXObWRRObWT]OaXZVRO
]XVRWdX[ZOXU_OWcoodZQeOVQROfaURWO]X̂OY[RXUOc\OXU_OVQROSTUZVWcYVdTUO�XUX̀RWeOadVQOUTVdYROVTOVQRO�WYQdVRYVeOad[[O
X[[TYXVROVQROYTZVOX]TÙOVQTZROWRZ\TUZdo[Rk

�z�����J�JJJ�������J��J���J�sz�
IJ�L�J�vuvw��
IJ�L�L�OSQXÙRZOdUOVQRO�TW�O]X̂OoROXYYT]\[dZQR_OXbVRWOR�RYcVdTUOTbOVQROSTUVWXYVeOXU_OadVQTcVOdUhX[d_XVdÙOVQRO
STUVWXYVeOôOSQXÙROfW_RWeOSTUZVWcYVdTUOSQXÙRO�dWRYVdhROTWOTW_RWObTWOXO]dUTWOYQXÙROdUOVQRO�TW�eOZco�RYVOVTOVQRO
[d]dVXVdTUZOZVXVR_OdUOVQdZO�WVdY[RO�OXU_OR[ZRaQRWROdUOVQROSTUVWXYVO�TYc]RUVZk

IJ�L�L�L��STUZVWcYVdTUOSQXÙRO�dWRYVdhR�O�WYQdVRYVO]X̂OdZZcROXO_TYc]RUVeOTUO���O�TW]O��iqeOZd̀UR_OôOfaURWeO
dUZVWcYVdÙOSTUVWXYVTWOVTO\WTYRR_OadVQOXOYQXÙROdUOVQRO�TW�eObTWOZcoZR�cRUVOdUY[cZdTUOdUOXOSQXÙROfW_RWkOPQRO
�TYc]RUVOZQX[[O_RZYWdoROVQROYQXÙRZOdUOVQRO�TW�OXU_O_RZd̀UXVRZO]RVQT_OTbO_RVRW]dUdÙOXÛOYQXÙROdUOSTUVWXYVOgc]O
TWOSTUVWXYVOPd]Rk

 ¡ PQRO_TYc]RUVOad[[O_RZYWdoROVQROWR�cdWR_OYQXÙRZOXU_Oad[[O_RZd̀UXVRO]RVQT_OTbO_RVRW]dUdÙOXÛOYQXÙRO
dUOSTUVWXYVOgc]OTWOSTUVWXYVOVd]Rk

¢¡ £WT]\V[̂OR�RYcVROVQROYQXÙRk

IJ�L�LMO�OSQXÙROfW_RWOZQX[[OoROoXZR_Oc\TUOX̀WRR]RUVOX]TÙOVQROfaURWeOSTUZVWcYVdTUO�XUX̀RWeO�WYQdVRYVOXU_O
STUVWXYVTWkO�OSTUZVWcYVdTUOSQXÙRO�dWRYVdhROWR�cdWRZOX̀WRR]RUVOôOVQROfaURWeOSTUZVWcYVdTUO�XUX̀RWOXU_O�WYQdVRYVO
XU_O]X̂OTWO]X̂OUTVOoROX̀WRR_OVTOôOVQROSTUVWXYVTWkO�UOTW_RWObTWOXO]dUTWOYQXÙROdUOVQRO�TW�O]X̂OoROdZZcR_OôOVQRO
�WYQdVRYVOX[TURk

IJ�L�LML�O£WT\TZX[O¤R�cRZV�O�WYQdVRYVO]X̂OdZZcROXO_TYc]RUVOaQdYQOdUY[c_RZOXO_RVXd[R_O_RZYWd\VdTUOTbOXO\WT\TZR_O
YQXÙROadVQOZc\\[R]RUVXŴOTWOWRhdZR_O�WXadÙZOXU_OZ\RYdbdYXVdTUZkOSTUVWXYVTWOZQX[[O\WR\XWROXU_OZco]dVOXObd�R_O\WdYRO
�cTVXVdTUOadVQdUO�OYX[RU_XWO_X̂ZOTbOWRYRd\VOTbOZcYQO_TYc]RUVZk

IJ�L�LMLM�gco]dVOVTOVQROSTUZVWcYVdTUO�XUX̀RWeOVQRO¥X]ROTbOVQRO�U_dhd_cX[O�cVQTWd¦R_OVTOWRYRdhROYQXÙRO_TYc]RUVZO
XU_OaQTOad[[OoROWRZ\TUZdo[RObTWOdUbTW]dÙOTVQRWZOdUOYTUVWXYVTW§ZOR]\[T̂OTWOZcoYTUVWXYVTWZOTbOYQXÙRZOVTOVQROSTUVWXYVO
�TYc]RUVZk

IJ�L�LMLr�STUVWXYVTWO]X̂O\WT\TZROXOYQXÙROôOZco]dVVdÙOXOWR�cRZVObTWOYQXÙROVTOVQROSTUZVWcYVdTUO�XUX̀RWeO_RZYWdodÙO
VQRO\WT\TZR_OYQXÙROXU_OdVZObc[[ORbbRYVOTUOVQRO�TW�eOadVQOXOZVXVR]RUVO_RZYWdodÙOVQROWRXZTUObTWOVQROYQXÙReOXU_OVQRO
RbbRYVOTUOVQROSTUVWXYVOgc]OXU_OSTUVWXYVOVd]ROadVQObc[[O_TYc]RUVXVdTUOXU_OXOZVXVR]RUVO_RZYWdodÙOVQRORbbRYVOTUO�TW�O
ôOZR\XWXVROTWOTVQRWOYTUVWXYVTWZkOOPQROSTUZVWcYVdTUO�XUX̀RWOgQX[[Ogco]dVOVTOVQRO�WYQdVRYVObTWOWRhdRak

IJ�L�LrOSQXÙRZOdUOVQRO�TW�OZQX[[OoRO\RWbTW]R_OcU_RWOX\\[dYXo[RO\WThdZdTUZOTbOVQROSTUVWXYVO�TYc]RUVZkOPQRO
STUVWXYVTWOZQX[[O\WTYRR_O\WT]\V[̂OadVQOYQXÙRZOdUOVQRO�TW�eOcU[RZZOTVQRWadZRO\WThd_R_OdUOVQROSQXÙROfW_RWeO
STUZVWcYVdTUOSQXÙRO�dWRYVdhReOTWOTW_RWObTWOXO]dUTWOYQXÙROdUOVQRO�TW�k

IJ�L�LN�SQXÙRZOdUOVQRO�TW�OdUhT[hdÙOX__dVdTUX[O�TW�OTWO_R[RVdTUOTbO�TW�OaQRVQRWOTWOUTVOWRZc[VdÙOdUOXUOX__dVdTUOVTO
TWOZcoVWXYVdTUObWT]OVQROSTUVWXYVOgc]OZQX[[OUTVOoRO]X_ROcUVd[OVQROSTUVWXYVTWOZco]dVZOVTOVQROSTUZVWcYVdTUO�XUX̀RWOVQRO
YTZVOTbOVQROX__R_OTWO_R[RVR_O�TW�OadVQOXOYT]\[RVROXU_O_RVXd[R_O[dZVdÙOTbOX[[OgcoYTUVWXYVTWZOdUhT[hR_eOX[[O]XVRWdX[ZeO
[XoTWOXU_OR�cd\]RUVk

IJ�L�LNL�̈fhRWQRX_OXU_O\WTbdVOXZO_RZYWdoR_OdUO©O�kik�OXU_O©O�kik�kiO]X̂OoROX__R_OVTOVQROYTZVOTbOXOS[Xd]ObTWOX__dVdTUX[O
�TW�Oª«¬OaQRUOVQROZTcWYROTbO]TUdRZObTWOZcYQOX__dVdTUX[O�TW�OdZOUTVOXUO�[[TaXUYROdUY[c_R_OdUOVQROSTUVWXYVOgc]OTWO
XÛOTVQRWO]TUdRZObTWO�TW�OdUY[c_R_OdUOVQROSTUVWXYVOgc]k
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IJKLMLNLOPQRSTUVWXYTXZRVX[\]̂X_RVZRV]X\]XT\ZXYT̀\àYTUXSbbYZY\TWX\]XbVbcdZY\TWXe]\fXZRVXQ\TZ]SdZXgcfXWRSaaXT\ZXhVX
fSbVXcTZYaXSTXSii]\i]YSZVXQRSTUVXj]bV]X\]XQRSTUVXkY]VdZỲVXRS̀VXhVVTXYWWcVbl

IJKLMLNLmPnooXQpnqrsXjtkstgXuvgwXpnxsXwpsXnyytjxnoXjzXwpsXj[qstXnqkXntQp{wsQwX{qX
[t{w{qrl

IJKLML|PndZcSaXd\WZX\eXaSh\]XSTbXfSZV]YSaXWRSaaXhVXbVeYTVbXSWXZRVXSf\cTZXiSYbXe\]XZRVXe\aa\_YTUXYZVfW}XZ\XZRVXV~ZVTZX
bVZV]fYTVbX]VSW\TShaVXSTbXTVdVWWS]��

�� Q\WZX\eXfSZV]YSaWXbVaỲV]VbXZ\XZRVX�\hXWYZVXe\]XYTd\]i\]SZY\TXYTZ\XZRVXd\TZ]SdZX_\]̂l
�� [SUVXiSYbXZ\X_\]̂V]WXSTbXe\]VfSTXSTbX_SUVXWciiaVfVTZWXiSYbXZ\XaSh\]X\]USTY�SZY\TWXYTXSdd\]bSTdVX

_YZRXdc]]VTZXaSh\]XSU]VVfVTZWl
�� y]VfYcfWX\]XZS~VWXiSYbXh�XZRVXQ\TZ]SdZ\]Xe\]X_\]̂V]�WXd\fiVTWSZY\TXYTWc]STdV}XcTVfia\�fVTZX

YTWc]STdV}Xz{QnXZS~XSTbX\ZRV]XiS�]\aaXZS~VWXSWX]V�cY]VbXh�XaS_}XTVZX\eXSdZcSaXSTbXSTZYdYiSZVbX]VecTbWXSTbX
]VhSZVWlXX�q\ZXZ\XhVXYTdacbVbXYTXdSadcaSZY\TX\eX\̀V]RVSbXSTbXi]\eYZl�

�� gSaVWXZS~VWXSWX]V�cY]VbXh�XaS_l
�� naa\_STdVXe\]XcWVX\eXd\TWZ]cdZY\TXV�cYifVTZX�V~dacWỲVX\eXRSTbXZ\\aWXSTbXfYT\]XV�cYifVTZ�}XSWX

Sii]\̀VbXe\]XcWVXh�XZRVXn]dRYZVdZlXXwRVX]SZVX\TXWVae�\_TVbXV�cYifVTZXcWVbXe\]XiV]Y\bWX\eXcTbV]X�X_VV̂X
_YaaXhVXZRVXnWW\dYSZVbXs�cYifVTZXkYWZ]YhcZ\]�WXichaYWRVbXf\TZRa�X]SZVXbỲYbVbXh�X��XbS�WXZ\XVWZShaYWRXSX
bSYa�X]SZVXSTbXbỲYbVbXSUSYTXh�X�XR\c]WXZ\XVWZShaYWRXSTXR\c]a�X]SZVlXXs�cYifVTZXcWVbXe\]XiV]Y\bWX\eX�XbS�WX
\]Xf\]VX_YaaXhVXhYaaVbXSZXSX]SZVXV�cSaXZ\X��XiV]dVTZX\eXZRVXichaYWRVbXf\TZRa�X]SZVlXX{TXZRVXSaZV]TSZỲV}XZRVX
n]dRYZVdZXfS�XSii]\̀VXZRVX]VYfhc]WVfVTZX\eXSX]SZVX]Vi]VWVTZYTUXZRVXSaa\dShaVXd\WZWX\eX\_TV]WRYilXX
gVae�\_TVbXV�cYifVTZXYWXbVeYTVbXZ\XYTdacbVXV�cYifVTZX]VTZVbXe]\fXd\TZ]\aaVbX\]XSeeYaYSZVbXd\fiSTYVWlXX
tVTZVbXV�cYifVTZX_YaaXhVXiSYbXe\]XSZXZRVXSdZcSaX]VTZSaXd\WZlXXrSW\aYTV}X\YaXSTbXU]VSWVX]V�cY]VbXe\]X
\iV]SZY\TXSTbXfSYTZVTSTdVX_YaaXhVXiSYbXe\]XSZXZRVXSdZcSaXd\WZlXX[RVT}XYTXZRVX\iYTY\TX\eXZRVXQ\TZ]SdZ\]X
STbXSWXSii]\̀VbXh�XZRVXn]dRYZVdZ}XWcYZShaVXV�cYifVTZXYWXT\ZXS̀SYaShaVX\TXZRVXWYZV}XZRVXf\̀YTUX\eXWSYbX
V�cYifVTZXZ\XSTbXe]\fXZRVXWYZVX_YaaXhVXiSYbXe\]XSZXSdZcSaXd\WZl

IJKLML�Xj̀V]RVSbXWRSaaXYTdacbVXYTWc]STdVX\ZRV]XZRSTXZR\WVXYTdYbVTZSaXZ\XaSh\]XfVTZY\TVbXSh\̀V}Xi]VfYcfWX\TXh\TbWX
]V�cY]VbXh�XZRVXQ\TZ]SdZ\]}XQ\TZ]SdZ\]�WXgciV]̀YW\]�XVfia\�VVW}X\eeYdVXfSTSUVfVTZ}XR\fVXSTbXeYVabX\eeYdVXV~iVTWVW}X
Z]STWi\]ZSZY\TXd\WZWXSTbXh\ZRXfSTcSaXSTbXi\_V]XWfSaaXZ\\aWXSTbXfSTcSaXSTbXi\_V]XWfSaaXV�cYifVTZlXX

IJKLML�LMPz\]X[\]̂Xb\TVXh�XZRVXy]YfVXQ\TZ]SdZ\]�WX\_TXe\]dVW}XfS]̂�ciXe\]Xd\fhYTVbX\̀V]RVSbXSTbXi]\eYZX\TXfSZV]YSaWX
STbX\TXd\WZX\eXaSh\]XWRSaaXT\ZXV~dVVbX���l

�� [\]̂XScZR\]Y�VbXcTbV]Xn]ZYdaVX��l�Xnaa\_STdVWXS]VXT\ZXWch�VdZXZ\X\̀V]RVSbXSTbXi]\eYZl

IJKLML�LOPz\]X[\]̂Xb\TVXh�XZRVXgchd\TZ]SdZ\]W}XfS]̂�ciX\eXd\WZWXSWXbVeYTVbXRV]VYTXh�Xgchd\TZ]SdZ\]�WXe\]Xd\fhYTVbX
\̀V]RVSbXSTbXi]\eYZX\TXfSZV]YSaWXSTbX\TXd\WZX\eXaSh\]XWRSaaXT\ZXV~dVVbX���l

�� w\XZRYWXSf\cTZ}X��XfS�XhVXSbbVbXe\]XZRVXy]YfVXQ\TZ]SdZ\]�WXd\fhYTVbX\̀V]RVSbXSTbXi]\eYZl
�� [\]̂XScZR\]Y�VbXcTbV]Xn]ZYdaVX��l�Xnaa\_STdVWXS]VXT\ZXWch�VdZXZ\X\̀V]RVSbXSTbXi]\eYZl

IJKLMLKXw\XeSdYaYZSZVX]V̀YV_YTUX�c\ZSZY\TWXe\]XVYZRV]XV~Z]SXdRS]UVWX\]XbVbcdZY\TW}XSaaXi]\i\WSaWXWRSaaXhVXSdd\fiSTYVbXh�X
SXd\fiaVZVXYZVfY�SZY\TX\eXd\WZWXYTdacbYTUXaSh\]}XfSZV]YSaW}XWchd\TZ]SdZW}XSTbXYeXSaa\_Vb}XfS]̂�ciWXe\]X\̀V]RVSbXSTbX
i]\eYZlXXgchd\TZ]SdZWXWRSaaXhVXWYfYaS]a�XYZVfY�VblXX{TXT\XdSWVX_YaaXSXdRSTUVXYT̀\àYTUX\̀V]X��}���l��XhVXSii]\̀VbX
_YZR\cZXYZVfY�SZY\Tl

IJKLMLKLMP{eX]V�cVWZVb}XZRVXQ\TZ]SdZ\]XWRSaaXWchfYZXbVZSYaVbX�c\ZSZY\TWXe]\fXfSZV]YSaXWciiaYV]Wl

IJKLML�XtVUS]baVWWX\eXZRVXfVZR\bXcWVbXZ\XbVZV]fYTVXZRVX̀SacVX\eXST�XdRSTUV}XZRVXQ\TZ]SdZ\]X_YaaXhVX]V�cY]VbXZ\XWchfYZX
V̀YbVTdVXWSZYWeSdZ\]�XZ\XZRVXn]dRYZVdZXZ\XWchWZSTZYSZVXVSdRXSTbXV̀V]�XYZVfXZRSZXd\TWZYZcZVWXRYWXi]\i\WSaX\eXZRVX̀SacVX\eX
ZRVXdRSTUVlXXwRVXSf\cTZWXSaa\_VbXe\]X\̀V]RVSbXSTbXi]\eYZXWRSaaXT\ZXV~dVVbXZRVXSiiaYdShaVXiV]dVTZSUVWXSWXVWZShaYWRVbXYTX
ZRVXZ_\X���Xe\aa\_YTUXgVdZY\TW�

IJKLML�LMP{eXZRVX[\]̂XYWXb\TVXbY]VdZa�Xh�XZRVXQ\TZ]SdZ\]}X\̀V]RVSbXSTbXi]\eYZXYTXZRVXSf\cTZX\eX���XfS�XhVXSbbVbXZ\XZRVX
d\WZXi]\i\WSalXXwRVXiV]dVTZSUVWXe\]X\̀V]RVSbXSTbXi]\eYZXfS�X̀S]�XSdd\]bYTUXZ\XZRVXTSZc]V}XV~ZVTZXSTbXd\fiaV~YZ�X\eXZRVX
_\]̂XYT̀\àVb}XhcZXYTXT\XdSWVXWRSaaXV~dVVbXZRVXiV]dVTZSUVWXWVZXe\]ZRXYTXZRVXiS]SU]SiRlXXj̀V]RVSbXSTbXi]\eYZXiV]dVTZSUVWX
S]VXT\ZXZ\XhVXSiiaYVbXZ\XZRVXi]VfYcfXi\]ZY\TX\eX\̀V]ZYfVXiS�l
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IJKLMLNLOPQRPSTUPVWXYPZ[P\W]UP̂_P̀P[âbW]SX̀bSWXcP[âbW]SX̀bSWXd[PWeUXTÙ\P̀]\PfXWRZSPZ]PSTUP̀gWa]SPWRPhijPg̀_P̂UP
\̀\U\PSWPSTUPbW[SPWRPk̀̂WXP̀]\Pg̀SUXZ̀k[lPPmWPSTZ[P̀gWa]ScPSTUXUPg̀_P̂UP̀\\U\PnPfUXbU]SPRWXPSTUPoW]SX̀bSWXd[PbWĝ Z]U\P
WeUXTÙ\P̀]\PfXWRZSlPPpeUXTÙ\P̀]\PfXWRZSPfUXbU]S̀qU[P̀XUP]WSPSWP̂UP̀ffkZU\PSWPSTUPfXUgZagPfWXSZW]PWRPWeUXSZgUPf̀_l

IJKLMLrPVTU]UeUXPSTUPbW[SPWRP̀]_PVWXYPZ[PSWP̂UP\USUXgZ]U\PfaX[à]SPSWPstulhlhPSTXaPstulhlvcPoW]SX̀bSWXPwZkkP[âgZSPZ]P
RWXgP̀bbUfS̀̂kUPSWPSTUPoW][SXabSZW]Px ]̀̀qUXP̀]\PyXbTZSUbSP̀]PZSUgZzU\PbW[SP̂XÙY\Ww]PSWqUSTUXPwZSTP[affWXSZ]qP\̀S̀l

IJKLMLrLMtQ]PbWgfaSZ]qPSTUPèkaUPWRP̀PbT̀]qUPWX\UXPwTZbTPZ]eWkeU[P̀\\ZSZW][P̀]\P\U\abSZW][PWRPwWXYP̀]\PSTUP̀\\U\P
wWXYPU{bUU\PSTUPWgZSSU\PwWXYcPWeUXTÙ\P̀]\PfXWRZSP[T̀kkP̂UPbWgfaSU\PW]PSTUP̀gWa]SP̂_PwTZbTPSTUPbW[SPWRP̀\\ZSZW]̀kP
k̀̂WXP̀]\Pg̀SUXZ̀k[PU{bUU\[PSTUPbW[SPWRPSTUPWgZSSU\Pk̀̂WXP̀]\Pg̀SUXZ̀kcPU{bUfSP]WP̀\\ZSZW]̀kPWeUXTÙ\P̀]\PfXWRZSP[T̀kkP
ÛP̀kkWwU\PW]PèkaUPWRPwWXYP\USUXgZ]U\PZ]P̀bbWX\̀]bUPwZSTP|}ulhlnl

IJKLMLrLOtQ]PbWgfaSZ]qPSTUPèkaUPWRP̀PbT̀]qUPWX\UXPwTZbTPZ]eWkeU[P\U\abSZW][P̀]\P̀\\ZSZW][P̀]\PSTUPVWXYPWgZSSU\P
U{bUU\[PSTUP̀\\U\PVWXYcPSTUPoW]SX̀bSWXPwZkkP̂UP̀kkWwU\PSWPXUS̀Z]PSTUPWeUXTÙ\P̀]\PfXWRZSPW]PSTUP̀gWa]SP̂_PwTZbTPSTUP
WgZSSU\PVWXYPU{bUU\[PSTUP̀\\U\PVWXYcPU{bUfSPST̀SP]WPWeUXTÙ\P̀]\PfXWRZSP[T̀kkP̂UPXUS̀Z]U\PW]PèkaUPWRPwWXYl

~t�������tmTUPoW]SX̀bSWXPg̀_PXUS̀Z]PWeUXTÙ\P̀]\PfXWRZSPW]P̀PbT̀]qUPWX\UXPwTZbTPZ]eWkeU[P\U\abSZW][PW]k_cPU{bUfSPST̀SP
]WPWeUXTÙ\P̀]\PfXWRZSP[T̀kkP̂UPbW][Z\UXU\PW]PèkaUPWRPVWXYl�

IJKLOJ������J������
yPoT̀]qUPpX\UXPZ[P̀PwXZSSU]PZ][SXagU]SPfXUf̀XU\P̂_PSTUPoW][SXabSZW]Px ]̀̀qUXP̀]\P[Zq]U\P̂_PSTUPpw]UXcPoW][SXabSZW]P
x ]̀̀qUXcPyXbTZSUbScP̀]\PoW]SX̀bSWXcP[S̀SZ]qPSTUZXP̀qXUUgU]SPafW]P̀kkPWRPSTUPRWkkWwZ]q�

LM mTUPbT̀]qUPZ]PSTUPVWXY�
LO mTUP̀gWa]SPWRPSTUP̀\�a[SgU]ScPZRP̀]_cPZ]PSTUPoW]SX̀bSP�ag�P̀]\
L� mTUPU{SU]SPWRPSTUP̀\�a[SgU]ScPZRP̀]_cPZ]PSTUPoW]SX̀bSPmZgUl

IJKL�J������������J������J����������
IJKL�LMPyPoW][SXabSZW]PoT̀]qUP�ZXUbSZeUPZ[P̀PwXZSSU]PWX\UXPfXUf̀XU\P̂_PSTUPyXbTZSUbSP̀]\P[Zq]U\P̂_PSTUPpw]UXcP
oW]SX̀bSWXcPoW][SXabSZW]Px ]̀̀qUXP̀]\PyXbTZSUbScP\ZXUbSZ]qP̀PbT̀]qUPZ]PSTUPVWXYPfXZWXPSWP̀qXUUgU]SPW]P̀\�a[SgU]ScPZRP
]̀_cPZ]PSTUPoW]SX̀bSP�agPWXPoW]SX̀bSPmZgUcPWXP̂WSTlPmTUPpw]UXPg̀_P̂_PoW][SXabSZW]PoT̀]qUP�ZXUbSZeUcPwZSTWaSP
Z]èkZ\̀SZ]qPSTUPoW]SX̀bScPWX\UXPbT̀]qU[PZ]PSTUPVWXYPwZSTZ]PSTUPqU]UX̀kP[bWfUPWRPSTUPoW]SX̀bSPbW][Z[SZ]qPWRP̀\\ZSZW][cP
\UkUSZW][cPWXPWSTUXPXUeZ[ZW][cPSTUPoW]SX̀bSP�agP̀]\PoW]SX̀bSPmZgUP̂UZ]qP̀\�a[SU\P̀bbWX\Z]qk_l

IJKL�LOPyPoW][SXabSZW]PoT̀]qUP�ZXUbSZeUP[T̀kkP̂UPa[U\PZ]PSTUP̀̂[U]bUPWRPSWS̀kP̀qXUUgU]SPW]PSTUPSUXg[PWRP̀PoT̀]qUP
pX\UXl

IJKL�L�PQRPSTUPoW][SXabSZW]PoT̀]qUP�ZXUbSZeUPfXWeZ\U[PRWXP̀]P̀\�a[SgU]SPSWPSTUPoW]SX̀bSP�agcPSTUP̀\�a[SgU]SP[T̀kkP̂UP
^̀[U\PW]PW]UPWRPSTUPRWkkWwZ]qPgUSTW\[�

LM xaSàkP̀bbUfS̀]bUPWRP̀PkagfP[agPfXWfUXk_PZSUgZzU\P̀]\P[affWXSU\P̂_P[aRRZbZU]SP[â[S̀]SZ̀SZ]qP\̀S̀PSWP
fUXgZSPUèkàSZW]lP�agfP[agP̀\�a[SgU]SP[T̀kkP̂UP[â[S̀]SZ̀SU\P̂_P[âgZSSZ]qPUeZ\U]bUPWRP̀bSàkPbW[S[P
SWPSTUPoW][SXabSZW]Px ]̀̀qUXP̀]\PyXbTZSUbSPRWXPUèkàSZW]�

LO �]ZSPfXZbU[P[S̀SU\PZ]PSTUPoW]SX̀bSP�WbagU]S[PWXP[â[U�aU]Sk_P̀qXUU\PafW]�
L� oW[SPSWP̂UP\USUXgZ]U\PZ]P̀Pg̀]]UXP̀qXUU\PafW]P̂_PSTUPf̀XSZU[P̀]\P̀PgaSàkk_P̀bbUfS̀̂kUPRZ{U\�PWX
L� y[PfXWeZ\U\PZ]P�UbSZW]Pul l¡l

IJKL�L�PQRPSTUPoW]SX̀bSWXP\WU[P]WSPXU[fW]\PfXWgfSk_PWXP\Z[̀qXUU[PwZSTPSTUPgUSTW\PRWXP̀\�a[SgU]SPZ]PSTUPoW]SX̀bSP�agcP
STUPoW][SXabSZW]Px ]̀̀qUXP[T̀kkP\USUXgZ]UPSTUP̀\�a[SgU]SPW]PSTUP̂̀[Z[PWRPXÙ[W]̀ k̂UPU{fU]\ZSaXU[P̀]\P[̀eZ]q[PWRPSTW[UP
fUXRWXgZ]qPSTUPVWXYP̀SSXẐaS̀̂kUPSWPSTUPbT̀]qUcPZ]bka\Z]qcPZ]Pb̀[UPWRP̀]PZ]bXÙ[UPZ]PSTUPoW]SX̀bSP�agcP̀]P̀kkWẁ]bUPRWXP
WeUXTÙ\P̀]\PfXWRZSPZ]P̀bbWX\̀]bUPwZSTPsPulhlvcPsPulhlvlhcPsPulhlvl¢cPsPulhl£cPsPulhl£lhcPsPulhl£l¢cPsPulhl£l cP̀]\PwTU]P
fUXgZSSU\P̂_PsPulhl¤P̀]\PsPulhl¤lhlPQ]P[abTPb̀[UcP̀]\P̀k[WPa]\UXP�UbSZW]Pul l l cPSTUPoW]SX̀bSWXP[T̀kkPYUUfP̀]\PfXU[U]ScP
Z]P[abTPRWXgP̀[PSTUPoW][SXabSZW]Px ]̀̀qUXPg̀_PfXU[bXẐUcP̀]PZSUgZzU\P̀bbWa]SZ]qPSWqUSTUXPwZSTP̀ffXWfXZ̀SUP[affWXSZ]qP
\̀S̀lP�]kU[[PWSTUXwZ[UPfXWeZ\U\PZ]PSTUPoW]SX̀bSP�WbagU]S[cPbW[S[PRWXPSTUPfaXfW[U[PWRPSTZ[P�UbSZW]Pul l¡P[T̀kkP̂UP
kZgZSU\PSWPSTUPRWkkWwZ]q�
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IJ KLMNMOLPOQRSLTUOVWXQYZVW[OR\\QVXRSQ]O\R̂TLQQONR_]MUOPTVW[]OS]W]PVNMOT]̀YVT]ZOŜOR[T]]a]WNOLTOXYMNLaUO
bLTc]TMdOXLa\]WMRNVLWOVWMYTRWX]UORWZOLNe]TO]a\QL̂]]OXLMNMOR\\TLf]ZOŜONe]OKLWMNTYXNVLWOgRWR[]TO
RWZOhTXeVN]XNi

Ij KLMNMOLPOaRN]TVRQMUOMY\\QV]MUORWZO]̀YV\a]WNUOVWXQYZVW[OXLMNOLPONTRWM\LTNRNVLWUObe]Ne]TOVWXLT\LTRN]ZOLTO
XLWMYa]Zi

Ik l]WNRQOXLMNMOLPOaRXeVW]T̂ORWZO]̀YV\a]WNUO]_XQYMVf]OLPOaRWYRQORWZOMaRQQO\Lb]TONLLQMORWZOaRWYRQORWZO
MaRQQO\Lb]TO]̀YV\a]WNUObe]Ne]TOT]WN]ZOPTLaONe]OKLWNTRXNLTOLTOLNe]TMi

Im KLMNMOLPO\]TaVNOP]]MUORWZOMRQ]MUOYM]UOLTOMVaVQRTONR_]MUOZVT]XNQ̂OT]QRN]ZONLONe]OXeRW[]iORWZ
In KLMNMOLPOXLWMYaRSQ]OMY\\QV]Mo

pqrIkInOsPONe]OKLWNTRXNLTOZVMR[T]]MObVNeONe]ORZtYMNa]WNOVWONe]OKLWNTRXNOuVa]UONe]OKLWNTRXNLTOaR̂OaRc]OROKQRVaOVWO
RXXLTZRWX]ObVNeOR\\QVXRSQ]O\TLfVMVLWMOLPOhTNVXQ]Ovwo

pqrIkIxOy\LWOT]X]V\NOLPOROKLWMNTYXNVLWOKeRW[]OzVT]XNVf]UONe]OKLWNTRXNLTOMeRQQO\TLa\NQ̂O\TLX]]ZObVNeONe]OXeRW[]OVWONe]O
{LTcOVWfLQf]ZORWZORZfVM]ONe]OKLWMNTYXNVLWOgRWR[]TOLPONe]OKLWNTRXNLTdMOR[T]]a]WNOLTOZVMR[T]]a]WNObVNeONe]Oa]NeLZUO
VPORŴUO\TLfVZ]ZOVWONe]OKLWMNTYXNVLWOKeRW[]OzVT]XNVf]OPLTOZ]N]TaVWVW[ONe]O\TL\LM]ZORZtYMNa]WNOVWONe]OKLWNTRXNO|YaOLTO
KLWNTRXNOuVa]o

pqrIkIrOhOKLWMNTYXNVLWOKeRW[]OzVT]XNVf]OMV[W]ZOŜONe]OKLWNTRXNLTOVWZVXRN]MONe]OKLWNTRXNLTdMOR[T]]a]WNONe]T]bVNeUO
VWXQYZVW[ORZtYMNa]WNOVWOKLWNTRXNO|YaORWZOKLWNTRXNOuVa]OLTONe]Oa]NeLZOPLTOZ]N]TaVWVW[ONe]aoO|YXeOR[T]]a]WNOMeRQQO
S]O]PP]XNVf]OVaa]ZVRN]Q̂ORWZOMeRQQOS]OVWXLT\LTRN]ZOVWNLOROKeRW[]O}TZ]To

pqrIkI~O�]WZVW[OPVWRQOZ]N]TaVWRNVLWOLPONe]ONLNRQOXLMNOLPOROKLWMNTYXNVLWOKeRW[]OzVT]XNVf]ONLONe]O}bW]TUONe]OKLWNTRXNLTO
aR̂OT]̀Y]MNO\R̂a]WNOPLTO{LTcOXLa\Q]N]ZOYWZ]TONe]OKLWMNTYXNVLWOKeRW[]OzVT]XNVf]OVWOh\\QVXRNVLWMOPLTO�R̂a]WNoOue]O
KLWMNTYXNVLWOgRWR[]TORWZOhTXeVN]XNObVQQOaRc]ORWOVWN]TVaOZ]N]TaVWRNVLWOPLTO\YT\LM]MOLPOaLWNeQ̂OX]TNVPVXRNVLWOPLTO
\R̂a]WNOPLTONeLM]OXLMNMORWZOX]TNVP̂OPLTO\R̂a]WNONe]ORaLYWNONeRNONe]OKLWMNTYXNVLWOgRWR[]TORWZOhTXeVN]XNOZ]N]TaVW]ONLO
S]OT]RMLWRSQ̂OtYMNVPV]ZoOue]OVWN]TVaOZ]N]TaVWRNVLWOLPOXLMNOMeRQQORZtYMNONe]OKLWNTRXNO|YaOLWONe]OMRa]OSRMVMORMOROKeRW[]O
}TZ]TUOMYSt]XNONLONe]OTV[eNOLPO]VNe]TO\RTN̂ONLOZVMR[T]]ORWZORMM]TNOROKQRVaOVWORXXLTZRWX]ObVNeOhTNVXQ]Ovwo

pqrIkI�O{e]WONe]O}bW]TORWZOKLWNTRXNLTOR[T]]ObVNeOROZ]N]TaVWRNVLWOaRZ]OŜONe]OKLWMNTYXNVLWOgRWR[]TORWZOhTXeVN]XNO
XLWX]TWVW[ONe]ORZtYMNa]WNMOVWONe]OKLWNTRXNO|YaORWZOKLWNTRXNOuVa]UOLTOLNe]TbVM]OT]RXeOR[T]]a]WNOY\LWONe]O
RZtYMNa]WNMUOMYXeOR[T]]a]WNOMeRQQOS]O]PP]XNVf]OVaa]ZVRN]Q̂ORWZONe]OKLWMNTYXNVLWOgRWR[]TOMeRQQO\T]\RT]OROKeRW[]O
}TZ]ToOKeRW[]O}TZ]TMOaR̂OS]OVMMY]ZOPLTORQQOLTORŴO\RTNOLPOROKLWMNTYXNVLWOKeRW[]OzVT]XNVf]o

�������������������
pqrImq�����q�������q��q���q����
ue]OhTXeVN]XNOaR̂OLTZ]TOaVWLTOXeRW[]MOVWONe]O{LTcONeRNORT]OXLWMVMN]WNObVNeONe]OVWN]WNOLPONe]OKLWNTRXNOzLXYa]WNMORWZO
ZLOWLNOVWfLQf]ORWORZtYMNa]WNOVWONe]OKLWNTRXNO|YaOLTORWO]_N]WMVLWOLPONe]OKLWNTRXNOuVa]oOue]OhTXeVN]XNdMOLTZ]TOPLTO
aVWLTOXeRW[]MOMeRQQOS]OVWObTVNVW[oOsPONe]OKLWNTRXNLTOS]QV]f]MONeRNONe]O\TL\LM]ZOaVWLTOXeRW[]OVWONe]O{LTcObVQQORPP]XNONe]O
KLWNTRXNO|YaOLTOKLWNTRXNOuVa]UONe]OKLWNTRXNLTOMeRQQOWLNVP̂ONe]OKLWMNTYXNVLWOgRWR[]TORWZOMeRQQOWLNO\TLX]]ZONLO
Va\Q]a]WNONe]OXeRW[]OVWONe]O{LTcoOsPONe]OKLWNTRXNLTO\]TPLTaMONe]O{LTcOM]NOPLTNeOVWONe]OhTXeVN]XNdMOLTZ]TOPLTOROaVWLTO
XeRW[]ObVNeLYNO\TVLTOWLNVX]ONLONe]OKLWMNTYXNVLWOgRWR[]TONeRNOMYXeOXeRW[]ObVQQORPP]XNONe]OKLWNTRXNO|YaOLTOKLWNTRXNO
uVa]UONe]OKLWNTRXNLTObRVf]MORŴORZtYMNa]WNONLONe]OKLWNTRXNO|YaOLTO]_N]WMVLWOLPONe]OKLWNTRXNOuVa]o

pqrInq����q������
pqrInIJ�{e]T]ONe]O{LTcOVWfLQf]ZOVMOXLf]T]ZOŜOYWVNO\TVX]MOXLWNRVW]ZOVWONe]OKLWNTRXNOzLXYa]WNMUOŜOR\\QVXRNVLWOLPOYWVNO
\TVX]MONLONe]ÒYRWNVNV]MOLPONe]OVN]aMOVWfLQf]ZO MYSt]XNONLONe]O\TLfVMVLWMOLPO¡O¢ovovovONeTLY[eO¡O¢owovo£OVWXQYMVf]¤o

pqrInIJIJ�{e]T]ONe]OKLWNTRXNOzLXYa]WNMO\TLfVZ]ONeRNORQQOLTO\RTNOLPONe]O{LTcOVMONLOS]OyWVNO�TVX]O{LTcUOVWVNVRQQ̂ONe]O
KLWNTRXNO�TVX]ObVQQOS]OZ]]a]ZONLOVWXQYZ]OPLTORQQOyWVNO�TVX]O{LTcORWORaLYWNO]̀YRQONLONe]OMYaOLPONe]O]MNRSQVMe]ZOYWVNO
\TVX]MOPLTO]RXeOM]\RTRN]Q̂OVZ]WNVPV]ZOVN]aOLPOyWVNO�TVX]O{LTcONVa]MONe]O]MNVaRN]ZÒYRWNVN̂OLPO]RXeOVN]aORMOVWZVXRN]ZOVWO
Ne]Oh[T]]a]WNoOOue]O]MNVaRN]ZÒYRWNVNV]MOLPOVN]aMOLPOyWVNO�TVX]O{LTcORT]OWLNO[YRTRWN]]ZORWZORT]OMLQ]Q̂OPLTONe]O\YT\LM]O
LPOXLa\RTVMLWOLPOSVZMORWZOZ]N]TaVWVW[ORWOVWVNVRQOKLWNTRXNO�TVX]oOOz]N]TaVWRNVLWMOLPONe]ORXNYRQÒYRWNVNV]MORWZO
XQRMMVPVXRNVLWMOLPOyWVNO�TVX]O{LTcO\]TPLTa]ZOŜOKLWNTRXNLTObVQQOS]OaRZ]OŜOhTXeVN]XNOVWORXXLTZRWX]ObVNeO¡¥¢owo£o

pqrInIJIjO¦RXeOYWVNO\TVX]ObVQQOS]OZ]]a]ZONLOVWXQYZ]ORWORaLYWNOXLWMVZ]T]ZOŜOKLWNTRXNLTONLOS]ORZ]̀YRN]ONLOXLf]TO
KLWNTRXNLTdMOLf]Te]RZORWZO\TLPVNOPLTO]RXeOM]\RTRN]Q̂OVZ]WNVPV]ZOVN]ao
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IJKLMLNLOPQRSTSPURSPVWXYUZU[P\]PXY[PZUŜP\]P_YZUP̀TZaSPQ\TbPcST]\T̂SdPe[Pf\YUTXaU\TPdZ]]STgP̂XUSTZXhh[PXYdP
gZiYZ]ZaXYUh[P]T\̂ PURSPSgUẐXUSdPVWXYUZU[P\]PgWaRPZUŜPZYdZaXUSdPZYPURSPjiTSŜSYUPXYdPURSTSPZgPY\Pa\TTSgc\YdZYiP
XdkWgÛSYUPlZURPTSgcSaUPU\PXY[P\URSTPZUŜP\]Pl\TbPXYdPZ]Pf\YUTXaU\TPeShZSmSgPURXUPf\YUTXaU\TPRXgPZYaWTTSdPXddZUZ\YXhP
SncSYgSPXgPXPTSgWhUPURSTS\]oPf\YUTXaU\TP̂X[P̂XbSPXPahXẐP]\TPXYPZYaTSXgSPZYPURSPf\YUTXaUP̀TZaSPZYPXaa\TdXYaSPlZURP
jTUZahSPppPZ]PURSPcXTUZSgPXTSPWYXehSPU\PXiTSSPXgPU\PURSPX̂\WYUP\]PXY[PgWaRPZYaTSXgSq

IJKLMLNLrPf\YgUTWaUZ\YPsXYXiSTPlZhhPdSUST̂ZYSPURSPXaUWXhPVWXYUZUZSgPXYdPahXggZ]ZaXUZ\YgP\]PWYZUPcTZaSPl\TbPcST]\T̂SdPe[P
f\YUTXaU\TqPPf\YgUTWaUZ\YPsXYXiSTPXYdPjTaRZUSaUPlZhhPTSmZSlPlZURPURSPf\YUTXaU\ToPjTaRZUSaUtgPcTShẐZYXT[P
dSUST̂ZYXUZ\YgP\YPgWaRP̂XUUSTgPeS]\TSPTSYdSTZYiPXPlTZUUSYPdSaZgZ\YPURSTS\YPue[PTSa\̂ ŜYdXUZ\YP\]PXYPjcchZaXUZ\YP]\TP
X̀[̂ SYUP\TP\URSTlZgSvqPjTaRZUSaUtgPlTZUUSYPdSaZgZ\YgPURSTS\YPlZhhPeSP]ZYXhPXYdPeZYdZYiPWc\YPf\YgUTWaUZ\YPsXYXiSToP
wlYSTPXYdPf\YUTXaU\TPWYhSggoPlZURZYPpxPdX[gPX]USTPURSPdXUSP\]PXY[PgWaRPdSaZgZ\YoPSZURSTPwlYSTP\TPf\YUTXaU\TPdShZmSTgP
U\PURSP\URSTPcXTU[PU\PURSPjiTSŜSYUPXYdPU\PjTaRZUSaUPlTZUUSYPY\UZaSP\]PZYUSYUZ\YPU\PXccSXhP]T\̂ PgWaRPXPdSaZgZ\Yq

IJKLyJz{|}~��|}�
IJKLyLNJQRSTSPURSPQ\TbPZYm\hmSdPZgPa\mSTSdPe[PjhUSTYXUSPa\YUXZYSdPZYPURSPf\YUTXaUP�\aŴ SYUgoPURSPwlYSTPgRXhhPRXmSP
URSPTZiRUP\]PgShSaUZ\YPZYPTSgcSaUPU\PXY[P\TPXhhP\]PURSPjhUSTYXUSgPXgP�ZdqPP�RSPf\YUTXaU\TPgRXhhPcT\mZdSPURSPwlYSTPURZTU[P
u�xvPdX[gtPlTZUUSYPY\UZaSPlRSYPURSPd\ZYiPgXZdPl\TbP\]PXYPjhUSTYXUSPẐcXaUgPURSPYSlPQ\TbP\TPURSPTŜ\mXhP\]P
X̂USTZXhg�cT\dWaUgPXhTSXd[PZYgUXhhSdP\TPURSPXaaScUXYaSP\]PURSPjhUSTYXUSPlZhhPZYaTSXgSPURSPf\YUTXaU\TtgPf\YUTXaUPX̂\WYUq

z������J�JJJ����
IJ�LNJ�}����|����
IJ�LNLNP_YhSggP\URSTlZgSPcT\mZdSdoPf\YUTXaUP�ẐSPZgPURSPcSTZ\dP\]PUẐSoPZYahWdZYiPXWUR\TZ�SdPXdkWgÛSYUgoPXhh\UUSdPZYP
URSPf\YUTXaUP�\aŴ SYUgP]\TP�WegUXYUZXhPf\̂ chSUZ\YP\]PURSPQ\Tbq

IJ�LNL�P�RSPdXUSP\]Pa\̂ ŜYaŜSYUP\]PURSPQ\TbPZgPURSPdXUSPSgUXehZgRSdPZYPURSPjiTSŜSYUq

IJ�LNLOP�RSPdXUSP\]P�WegUXYUZXhPf\̂ chSUZ\YPZgPURSPdXUSPaSTUZ]ZSdPe[PURSPjTaRZUSaUPZYPXaa\TdXYaSPlZURP�SaUZ\YP�q�q

IJ�LNLrP�RSPUST̂P�dX[�PXgPWgSdPZYPURSPf\YUTXaUP�\aŴ SYUgPgRXhhP̂SXYPaXhSYdXTPdX[PWYhSggP\URSTlZgSPgcSaZ]ZaXhh[P
dS]ZYSdq

IJ�L�J�~��~}��J���J����{}|���
IJ�L�LNP�� ¡¢�£¢¤¥¢�¦¡¢¡££¡§̈ ¡¢�§¢�¦¡¢̈¤  ¡§̈ ¡ ¡§�©¢¡ª¡̈ «��¤§¢¬§¢̈¤§£�®«̈ ��¤§¢
¤¥¢�¦¡¢̄¤®°qPPf\YUTXaU\TPgRXhhPeSPTSgc\YgZehSP]\TPXhhPdZTSaUPXYdPa\YgSVWSYUZXhPdX̂XiSgPU\PwlYSToPf\YgUTWaUZ\YP
sXYXiSToPXYdPjTaRZUSaUPXTZgZYiP]T\̂ PXY[PdShX[P\]Pf\YUTXaU\ToPZUgP�Wea\YUTXaU\TgPXYdPgWcchZSTgoPZYPcST]\T̂ZYiP\TP
a\̂ chSUZYiPURSPQ\TbPZYPXaa\TdXYaSPlZURPURSPUẐSPTSVWZTŜSYUgqPP�[PSnSaWUZYiPURSPjiTSŜSYUoPURSPf\YUTXaU\TPa\Y]ZT̂gP
URXUPURSPf\YUTXaUP�ẐSPZgPXPTSXg\YXehSPcSTZ\dP]\TPcST]\T̂ZYiPURSPQ\Tbq

IJ�L�LNLN±f\YUTXaU\TPgRXhhPa\\cSTXUSPlZURPURSPwlYSToPf\YgUTWaUZ\YPsXYXiSToPjTaRZUSaUPXYdP\URSTPf\YUTXaU\TgP\YPURSP
T̀\kSaUoP̂XbZYiPSmST[PTSXg\YXehSPS]]\TUPU\PTSdWaSPURSPa\YUTXaUPUẐSq

IJ�L�L�P�RSPf\YUTXaU\TPgRXhhPY\UPbY\lZYih[oPSnaScUPe[PXiTSŜSYUP\TPZYgUTWaUZ\YP\]PURSPwlYSTPZYPlTZUZYioPa\̂ ŜYaSP
URSPQ\TbPcTZ\TPU\PURSPS]]SaUZmSPdXUSP\]PZYgWTXYaSPTSVWZTSdPU\PeSP]WTYZgRSdPe[PURSPf\YUTXaU\TPXYdPwlYSTq

IJ�L�L�LN±f\YUTXaU\TPgRXhhPY\UPa\̂ ŜYaSPQ\TbP\YPURSPgZUSPWYUZhPUl\Pa\cZSgP\]PXhhPZYgWTXYaSPc\hZaZSgPXgPZYdZaXUSdPZYP
jTUZahSPppoPXUUSgUZYiPURXUPURSPTSVWZTSdPa\mSTXiSPZgPZYP]\TaSoPRXmSPeSSYPXaaScUSdPe[PURSPwlYSTq

IJ�L�LOPf\YUTXaU\TPgRXhhPd\PXhhPURZYigPYSaSggXT[PU\PSYgWTSPURSPcT\gSaWUZ\YP\]PURSPQ\TbPZYPXaa\TdXYaSPlZURPXY[P\YSP\TP
\̂TSP\]PURSP]\hh\lZYiPXgPdSUST̂ZYSdPe[PURSPf\YgUTWaUZ\YPsXYXiSTPXYdPURSPwlYSToPZYPURSZTPdZgaTSUZ\Y²

³́ T̀\kSaUPgaRSdWhSgPXYdPTSmZgZ\YgPURSTS\]oµ
³¶ �RSPUẐSPTSVWZTŜSYUgP]\TPmXTZ\WgPc\TUZ\YgP\]PQ\Tbµ
³· �RSPTSVWZTŜSYUgP\]PURSP̀T\kSaUPZYahWdZYioPeWUPY\UPhẐZUSdPU\oPa\\TdZYXUZ\YPTSVWZTŜSYUgPXgP̂X[P]T\̂ P

UẐSPU\PUẐSPeSPbY\lYPU\Pf\YUTXaU\Tµ
³̧ �aRSdWhSgP\]PURSPQ\TbPcT\mZdSdPe[Pf\YUTXaU\TPU\Pf\YgUTWaUZ\YPsXYXiSTPWc\YPURSPwlYSTtgPTSVWSgUq



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.//.�-�0'�
����1�-1���2�
��"���3�"���4
����2���5-��,������6����$�
���/1�-1���/ ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D��E-��E�5�F

GG

HIJKLKMNOPNQRSNTUVQWXYQUWNZUS[NVUQNXYR\S]SN̂_̀[QXVQ\XaNTUbcaSQ\UVNd\QR\VNQRSNTUVQWXYQNe\bSNS[QX̀a\[RSZN\VNQRSN
fgWSSbSVQǸSQdSSVNQRSNhdVSWNXVZNQRSNTUVQWXYQUWiNUWN\VNXN[_̀[Sj_SVQNTRXVgSNhWZSWiNQRSNTUVQWXYQUWN[RXaaǸSNa\X̀aSNQUN
QRSNhdVSWiN\VNXZZ\Q\UVNQUNXVkNXYQ_XaNUWNYUV[Sj_SVQ\XaNZXbXgS[iNPUWNQRSNYU[Q[NUPNWS\b̀ _W[SbSVQ[NQUNQRSNhdVSWl[NfgSVQ[N
\VYa_Z\VgiǸ_QNVUQNa\b\QSZNQUiNQRSNTUV[QW_YQ\UVNmXVXgSWNXVZNfWYR\QSYQNPUWNQRS\WN[SW]\YS[NXQQW\̀_QX̀aSNQUNQR\[NZSaXkn

HIJKLKoN̂RU_aZNQRSNcWUgWS[[NUPNQRSNpUWqNXVZrUWNUQRSWNpUWqǸSNZSaXkSZǸkNXVkNPX_aQiNVSgaSYQiNXYQNUWNPX\a_WSNQUNXYQNUPN
TUVQWXYQUWNUWNXVkNUPN\Q[N̂_̀YUVQWXYQUW[NUWN[_cca\SW[N[UNX[NQUNYX_[SNXVkNXZZ\Q\UVXaNYU[QiNSscSV[SiNa\X̀\a\QkNUWNZXbXgSNQUN
hdVSWiNTUV[QW_YQ\UVNmXVXgSWiNUWNfWYR\QSYQNUWNPUWNdR\YRNhdVSWNiNTUV[QW_YQ\UVNmXVXgSWiNNUWNfWYR\QSYQNbXkǸSYUbSN
a\X̀aSiNTUVQWXYQUWN[RXaaNRUaZNhdVSWiNTUV[QW_YQ\UVNmXVXgSWiNXVZNfWYR\QSYQNRXWbaS[[NPWUbNXVZN\VZSbV\PkNhdVSWiN
TUV[QW_YQ\UVNmXVXgSWiNXVZNfWYR\QSYQNXgX\V[QNXaaN[_YRNXZZ\Q\UVXaNYU[QiNSscSV[SNa\X̀\a\QkNUWNZXbXgSN\VNXYYUWZXVYSNd\QRN
QRSNcWU]\[\UV[NUPNfWQ\YaSNttn

HIJKLKuNeRSNpUWqN[RXaaǸSNcSWPUWbSZNZ_W\VgNZS[\gVXQSZNdUWq\VgNRU_W[iNSsYScQNQRXQN\VNQRSNS]SVQNUPNSbSWgSVYkNUWNdRSVN
VSYS[[XWkNQUNcSWPUWbNQRSNpUWqN\VNXYYUWZXVYSNd\QRNQRSNWSj_\WSbSVQ[NUPNvNwnxiNpUWqN[RXaaǸSNcSWPUWbSZNXQNTUVQWXYQUWl[N
YU[QNXVZNSscSV[SNUVNUQRSWN[R\PQ[iNU]SWQ\bSiN̂XQ_WZXk[iN̂_VZXk[iNyUa\ZXk[NXVZNXQNUQRSWNQ\bS[iN\PNcSWb\[[\UVNQUNZUN[UNRX[N
S̀SVNÙQX\VSZN\VNdW\Q\VgNPWUbNhdVSWnNNp\QRU_QNa\b\Q\VgNQRSNWSj_\WSbSVQ[NUPNQRSNcWSYSZ\VgN[SVQSVYSiN\PNQRSNcWUgWS[[NUPN
QRSNpUWqNUWNUPNQRSNzWU{SYQNRX[ǸSSVNZSaXkSZǸkNXVkNPX_aQiNVSgaSYQiNXYQNUWNPX\a_WSNQUNXYQNUPNTUVQWXYQUWNUWNXVkNUPN\Q[N
_̂̀YUVQWXYQUW[NUWN[_cca\SW[iNTUVQWXYQUWN[RXaaNdUWqN[_YRNU]SWQ\bSiNXQNTUVQWXYQUWl[NYU[QNXVZNSscSV[SNX[NXPUWS[X\ZiNX[N
TUV[QW_YQ\UVNmXVXgSWN[RXaaNZSSbNVSYS[[XWkNUWNZS[\WX̀aSNQUNbXqSN_cNPUWNXaaNQ\bSNaU[QNXVZNQUNX]U\ZNZSaXkN\VNQRSN
YUbcaSQ\UVNUPNQRSNpUWqNXVZNUPNQRSNzWU{SYQnNNeRSNPX\a_WSǸkNTUV[QW_YQ\UVNmXVXgSWNQUNZ\WSYQNTUVQWXYQUWNQUNSVgXgSN\VN
[_YRNU]SWQ\bSN[RXaaNVUQNWSa\S]SNTUVQWXYQUWNUPNQRSNYUV[Sj_SVYS[NUPN\Q[NZSaXkn

HIJKLK|N}VaS[[NUQRSWd\[SNVUQSZiNQRSNZXQSNUPNYUbbSVYSbSVQNUPNQRSNpUWqN\[NQRSNZXQSNS[QX̀a\[RSZN\VNQRSNfgWSSbSVQnNN
TUVQWXYQUWN[RXaaNUWgXV\~SNYUV[QW_YQ\UVN[YRSZ_aS[NX[N[cSY\P\SZN\VNvN�nt�iNTUVQWXYQUWl[NTUV[QW_YQ\UVN̂YRSZ_aS[nNNeRSN
YUbbSVYSbSVQNZXQSN[RXaaNVUQǸSNcU[QcUVSZǸkNQRSNPX\a_WSNQUNXYQNUPNQRSNTUVQWXYQUWNUWNUPNcSW[UV[NUWNSVQ\Q\S[NPUWNdR\YRN
QRSNTUVQWXYQUWN\[NWS[cUV[\̀aSn

HIJKLKJNeRSNTUV[QW_YQ\UVNmXVXgSWNbXkNZ\WSYQNXYYSaSWXQ\UVNUPNQRSNpUWqN[UNQRXQN\QNbXkǸSNcSWPUWbSZN\VNXZ]XVYSNUPNQRSN
[YRSZ_aS[iNQ\bSNWSj_\WSbSVQ[NXVZNzWU{SYQNWSj_\WSbSVQ[nNNOPN[UNZ\WSYQSZiNTUVQWXYQUWN[RXaaN\VYWSX[SN\Q[N[QXPPNXVZrUWNdUWqN
U]SWQ\bSnNNTUVQWXYQUWNd\aaNVUQǸSNSVQ\QaSZNQUNXZZ\Q\UVXaNYUbcSV[XQ\UVNPUWNpUWqNcSWPUWbSZNU_Q[\ZSNUPNZS[\gVXQSZN
dUWq\VgNRU_W[iNSsYScQNX[NXccWU]SZǸkNhdVSWnNNzWU]\ZSZNQRXQNTUVQWXYQUWN\[NVUQN\VNZSPX_aQN_VZSWNQRSNTUVQWXYQiNXVZN
hdVSWNRX[N\[[_SZNQRSNXPUWS[X\ZNX_QRUW\~XQ\UViNQRSWSN[RXaaǸSNXZZSZNQUNQRSNTUVQWXYQN̂_bNX[NXYQ_XaNU_Q�UP�cUYqSQNXbU_VQN
Sj_XaNQU�

�� fZZ\Q\UVXaNcWSb\_b[NUVNdXgS[NXYQ_XaakNcX\ZiNXQNWXQS[NQRXQNRX]SǸSSVNXYYScQSZǸkNTUV[QW_YQ\UVNmXVXgSWN
XVZNfWYR\QSYQ

�� eXsS[N\bcU[SZǸkNaXdNUVN[_YRNXZZ\Q\UVXaNdXgS[�
�� zWSb\_b[NPUWNdUWqSWl[NYUbcSV[XQ\UVNXVZNa\X̀\a\QkN\V[_WXVYSN\PNWSj_\WSZNQUǸSNcX\ZNUVN[_YRNXZZ\Q\UVXaN

dXgS[n

pW\QQSVNX_QRUW\~XQ\UVNPUWNU]SWQ\bSNdUWqNQRXQNSsYSSZ[N����n��NPUWNdR\YRNTUVQWXYQUWN\VQSVZ[NQUNYRXWgSNQRSNhdVSWN\VN
XVkNUVSNdSSqN[RXaaǸSN\V]Xa\ZN_VaS[[NYUVP\WbSZN\VNdW\Q\VgǸkNQRSNhdVSWiN\QǸS\VgN_VZSW[QUUZNQRXQNhdVSWl[N
�S[\gVXQSZN�ScWS[SVQXQ\]SN[RXaaNVUQNRX]SNX_QRUW\QkNQUNX_QRUW\~SN[_YRNU]SWQ\bSNdR\YRNSsYSSZ[N����n��N\VNXVkNUVSN
dSSqn

HIJKLK��OVNVUNYX[SN[RXaaNQRSNYUVQWXYQUWNZSaXkNQRSNcWUgWS[[NUPNQRSNpUWqNUWNXVkNcXWQNQRSWSUPNUVNXYYU_VQNUPNYRXVgS[N\VNQRSN
pUWqNUWNZ\[c_QS[NYX_[SZǸkNcWUcU[SZNUWNUWZSWSZNYRXVgS[N\VNQRSNpUWqNUWNXVkNZ\[c_QS[NUWNZ\[�XgWSSbSVQ[NX[NQUNQRSN
Sj_\QX̀aSN]Xa_SNUPN[_YRNYRXVgS[n

HIJKLK���TUVQWXYQUWNXVZNTUVQWXYQUWl[N̂_WSQkN[RXaaǸSN[QW\YQakNXYYU_VQX̀aSNPUWNYUbcaSQ\UVNX[NXNYUVZ\Q\UVNQUN[XQ\[PXYQUW\akN
YUVQWXYQ_XaNcSWPUWbXVYSn

HIJK�I������I���I����������I��I�� �
HIJK�K�N̂RU_aZNTUVQWXYQUWǸSNÙ[QW_YQSZNUWNZSaXkSZN\VNQRSNYUbbSVYSbSVQiNcWU[SY_Q\UVNUWNYUbcaSQ\UVNUPNQRSNpUWqiN
d\QRU_QNPX_aQNUVN\Q[NcXWQiǸkNWSX[UVNUPNPX\a_WSNQUNXYQiNZ\WSYQ\UViNUWZSWiNVSgaSYQiNZSaXkNUWNZSPX_aQNUPNQRSNhdVSWiN
TUV[QW_YQ\UVNmXVXgSWiNNUWNQRSNfWYR\QSYQ�ǸkNYRXVgS[N\VNQRSNpUWq�NP\WSiNa\gRQV\VgiNSXWQRj_XqSiNSVSbkNXYQ\UViNXYQNUPN¡UZN
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IJKLMNMOPJKQPRPLRJISTUVKWXKYIZUJ[NU[RPOKJULRJMQRMI[LK\MRTKJULSUQRKRIKNPRUJMPOLKIJKOPWIJ]KIJKWXKP[KM[̂_LRJX̀\M̂UKLRJMaUK
WUXI[̂KbI[RJPQRIJcLKJUPLI[PWOUKQI[RJIO]KRTU[KbI[RJPQRIJKLTPOOKWUKU[RMROÛKRIKP[KUdRU[LMI[KIeKRMNUKOILRKWXKJUPLI[KIeKP[XK
P[̂KPOOKQP_LULKPeIJULPM̂]KW_RK[IKbOPMNKeIJKUdRU[LMI[KIeKRMNUKI[KPQQI_[RKIeK̂UOPXKLTPOOKWUKPOOI\ÛK_[OULLKPKbOPMNKM[K
\JMRM[fKRTUJUeIJUKMLKSJULU[RÛKRIKbI[LRJ_QRMI[KgP[PfUJK\MRTKJUPLI[PWOUK̂MOMfU[QUKW_RKM[KP[XKUZU[RK[IRKOPRUJKRTP[KeMeRUU[K
hijkK̂PXLKPeRUJKRTUKQINNU[QUNU[RKIeKL_QTKQOPMNÛK̂UOPXlKKmdQUSRKeIJKRTUKQP_LULKLSUQMeMQPOOXKOMLRÛKPWIZUKM[KRTMLK
L_ẀLUQRMI[]K[IKIRTUJKQP_LUKIJKQP_LULKIeK̂UOPXLKLTPOOKfMZUKJMLUKRIKP[KUdRU[LMI[KIeKRMNUKRIKSUJeIJNKRTUKnIJalKKoTUK
fJP[RM[fKIeKP[KUdRU[LMI[KIeKRMNUKMLKQI[̂MRMI[ÛK_SI[KbI[RJPQRIJcLKRMNUOXKL_WNMLLMI[KIeKRTUKPeIJULPM̂K\JMRRU[K[IRMQUlKK
mdQUSRKRIKRTUKUdRU[R]KMeKP[X]KUdSJULLOXKSJITMWMRÛKWXKOP\]KbI[RJPQRIJKUdSJULLOXKPfJUULK[IRKRIKNPaU]KP[̂KTUJUWXK\PMZUL]K
P[XKbOPMNKeIJK̂PNPfUL]KM[QO_̂M[fKRTILUKJUL_ORM[fKeJINKM[QJUPLÛKOPWIJKIJKNPRUJMPOKQILR]KI[KPQQI_[RKIeKP[XK̂UOPX]K
IWLRJ_QRMI[KIJKTM[̂JP[QUKeIJKP[XKQP_LUK\TPRLIUZUJ]K\TURTUJKIJK[IRKeIJULUUPWOUKP[̂K\TURTUJKIJK[IRKP[RMQMSPRÛK
M[QO_̂M[fKW_RK[IRKOMNMRÛKRIKRTUKPeIJÛULQJMWÛKQP_LUL]KP[̂KPfJUULKRTPRKRTUKLIOUKJMfTRKP[̂KJUNÛXKRTUJUeIJUKLTPOOKWUK
UdRU[LMI[KIeKRMNU]KSJIZM̂ÛKRTUKJUp_MLMRUKQI[̂MRMI[KPLKRIK\JMRRU[KbOPMNKTPLKWUU[KNURl

qrstutvKweKbI[RJPQRIJKQOPMNLKP[KM[QJUPLUKM[KRTUKbI[RJPQRKx_NKIJKP[KUdRU[LMI[KM[KRTUKQINSOURMI[KRMNUKJUp_MJÛKWXKJUPLI[K
IeKPKQTP[fUKM[KRTUKnIJa]KbI[RJPQRIJKLTPOOKfMZUKbI[LRJ_QRMI[KgP[PfUJKP[̂KyJQTMRUQRK\JMRRU[K[IRMQUK\MRTM[KeMeRUU[KhijkK
P̂XLKPeRUJKbI[RJPQRIJcLKa[I\OÛfUKIeKRTUKIQQ_JJU[QUKIeKRTUKNPRRUJKfMZM[fKJMLUKRIKL_QTKbOPMNlKKoTMLK[IRMQUKLTPOOKWUKfMZU[K
WXKbI[RJPQRIJKWUeIJUKSJIQUÛM[fKRIKUdUQ_RUKRTUKQTP[fÛKnIJa]KUdQUSRKM[KP[KUNUJfU[QXKU[̂P[fUJM[fKOMeUKIJKSJISUJRXKM[K
\TMQTKQPLUKbI[RJPQRIJKLTPOOKSJIQUÛKM[KPQQIĴP[QUK\MRTKzKi{l|lKK}IKL_QTKbOPMNK\MOOKWUKZPOM̂K_[OULLK[IRMQUKMLKfMZU[KPLK
JUp_MJÛKM[KRTMLKLUQRMI[lKKbI[RJPQRIJKLTPOOKSJIQUÛKRIKUdUQ_RUKRTUKnIJa]KUZU[KRTI_fTKRTUKM[QJUPLUKIJKRMNUKUdRU[LMI[KTPLK
[IRKWUU[KPfJUÛK_SI[l

qrstutvt~�mdRU[LMI[KIeKRMNU]KMeKJUp_ULRÛKWXKRTUKbI[RJPQRIJ]KLTPOOKI[OXKWUKQI[LM̂UJÛKPeRUJKRTUKbI[RJPQRIJKTPLKNP̂UK
JUPLI[PWOUKUeeIJRKRIKJUQIZUJKRTUKOILRKRMNUlKKoTULUKUeeIJRLKLTPOOKWUK̂IQ_NU[RÛKWXKRTUKbI[RJPQRIJKP[̂KL_WNMRRÛKRIKRTUK
yJQTMRUQRl

qrstutvtvKy[KUdRU[LMI[]KIJKUdRU[LMI[L]KIeKRMNUKNPXKWUKfJP[RÛKL_W�UQRKRIKRTUKSJIZMLMI[LKIeKRTMLKPJRMQOU]KW_RKI[OXKPeRUJK
\JMRRU[KPSSOMQPRMI[KRTUJUeIJUKWXKRTUKQI[RJPQRIJKM[KPQQIĴP[QUK\MRTKyJRMQOUKijl

qrstutvtuKy[KUdRU[LMI[KIeKRMNUKLTPOOKWUKI[OXKeIJKRTUK[_NWUJKIeK̂PXLKIeK̂UOPXKRTPRKRTUKbI[LRJ_QRMI[KgP[PfUJKNPXK
ÛRUJNM[UKRIKWUK̂_UKLIOUOXKRIKRTUKQP_LULKLURKeIJRTKM[KRTUKPSSOMQPRMI[KeIJKUdRU[LMI[KIeKRMNUlKKoTUKbI[RJPQRIJKLTPOOK[IRKWUK
U[RMROÛKRIKJUQUMZUKPKLUSPJPRUKUdRU[LMI[KIeKRMNUKeIJKUPQTKI[UKIeKLUZUJPOKQP_LULKIeK̂UOPXKISUJPRM[fKQI[Q_JJU[ROXVKW_RKMeKPRK
POO]KI[OXKRTUKPQR_POKSUJMÎKIeK̂UOPXKPLK̂URUJNM[ÛKWXKRTUKbI[LRJ_QRMI[KgP[PfUJl

qrstutuKbI[RJPQRIJKLTPOOK[IRKWUKPOOI\ÛKP[KUdRU[LMI[KIeKRMNUK_[OULLKbI[RJPQRIJKTPLKULRPWOMLTÛKRIKRTUKLPRMLePQRMI[KIeKRTUK
�\[UJ]KbI[LRJ_QRMI[KgP[PfUJ]KP[̂KyJQTMRUQRKRTPRKRTUK̂UOPXKQOPMNÛKWXKbI[RJPQRIJKMLKRIKPKSIJRMI[KIeKRTUKnIJaKI[KRTUK
QJMRMQPOKSPRQTKIeKRTUK\IJaKLQTÛ_OUl

qrstut�r�[̂UJK[IKQMJQ_NLRP[QULK\MOOKbI[RJPQRIJKOIIaKRIKIJKNPaUKPKbOPMNKPfPM[LRK�\[UJ]KbI[LRJ_QRMI[KgP[PfUJ]KIJK
yJQTMRUQRKeIJKRTUKQI[LUp_U[QULKIeKP[XK̂UOPXKJUL_ORM[fKeJINK̂MJUQRMI[LKfMZU[KIJK[IRKfMZU[KWXKbI[LRJ_QRMI[KgP[PfUJK
M[QO_̂M[fKLQTÛ_OM[fKP[̂KQIIĴM[PRMI[KIeKRTUKnIJaKIJKJUL_ORM[fKeJINKyJQTMRUQRcLKSJUSPJPRMI[KIeK�JP\M[fLKP[̂K
xSUQMeMQPRMI[LKIJKJUZMU\KIeKxTISK�JP\M[fLl

qrstut�KnTU[KRTUKbI[RJPQRKoMNUKTPLKWUU[KUdRU[̂Û]KL_QTKUdRU[LMI[KIeKRMNUKLTPOOK[IRKWUKQI[LM̂UJÛKPLK�_LRMeMQPRMI[KeIJK
UdRJPKQINSU[LPRMI[KRIKRTUKbI[RJPQRIJKeIJKP̂NM[MLRJPRMZUKQILRLKIJKIRTUJKLMNMOPJKJUPLI[Ll

qrst�r�������r���r�����
qrst�t~����������������������� ¡��¢���£�����¡¤¥����¡�lKKweKRTUKU[RMJUK\IJaKMLK[IRKe_OOXKQINSOURÛK\MRTM[KRTUK
NPdMN_NKPOOI\PWOUKRMNUKeIJKQINSOURMI[KLSUQMeMÛKM[KRTUKPfJUUNU[R]KM[QO_̂M[fKP[XKUdRU[LMI[LKfJP[RÛKRTUJURI]K
PJQTMRUQR_JPOKQTPJfULKM[Q_JJÛKWXKRTUK�\[UJ]KeJINKRTUKQINSOURMI[K̂PRUKRT_LKULRPWOMLTÛKRIKRTUKPQR_POKeM[POK�PRUKIeK
x_WLRP[RMPOKbINSOURMI[KIeKRTUK\IJa]KLTPOOKWUKQTPJfULKRIKRTUKbI[RJPQRIJKeIJKePMOM[fKRIKQINSOURUKMRLK\IJaKWXKRTUK
LRMS_OPRÛK̂PRUKP[̂KWUK̂Û_QRÛKeJINKRTUKeM[POKNI[MULK̂_UKRTUKbI[RJPQRIJlKKx_QTKQTPJfULKLTPOOKWUK̂URUJNM[ÛKPRKRTUKJPRUK
IeK¦§j{l{{KSUJK̂PXKSUJKNP[KeIJKUPQTKP[̂KUZUJXKNP[KP[̂K̂PXKRTPRKRTUKyJQTMRUQRKP[̂KbI[LRJ_QRMI[KgP[PfUJK[UÛLKRIK
e_J[MLTKSJI�UQRKNP[PfUNU[RKIJKP[KI[̀LMRUKbI[LRJ_QRMI[KgP[PfUJK̈USJULU[RPRMZUl

qrst�tv�©�ª��«���«�¢�¤����� ¡��¢���£�����¡¤¥����¡�lKK¬PMO_JUKRIKQINSOURUKRTUK\IJaK\MRTM[KRTUKNPdMN_NKPOOI\PWOUK
RMNUKeIJKQINSOURMI[KLSUQMeMÛKM[KRTUKyfJUUNU[RKP[̂IJKRTUKgMOULRI[UKxQTÛ_OU]KM[QO_̂M[fKP[XKUdRU[LMI[LKfJP[RÛK
RTUJURI]KIJKePMO_JUKRIKNUURKP[KM[RUJNÛMPRUKNMOULRI[UK̂PRUKPLKULRPWOMLTÛKWXKRTUKgMOULRI[UKxQTÛ_OU]KLTPOOKU[RMROUKRTUK
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IJKLMNOPNQLQRSONTMPUNUPKVLWNQRLNOPNOXLNYPKOMZSOPM[NPMNOPNPOXLMJVWLNSXZM\LNOXLNYPKOMZSOPM[NZWN]V̂RVQZOLQNQZUZ\LWNOXLN
ZUPRKON_LMNSZ]LKQZMNQZ̀NPTNIKLNaXPRWZKQNbP]]ZMWNcde[fffgffhNTPMNLZSXNSZ]LKQZMNQZ̀NiL̀PKQNWRSXNUZjVURUN
Z]]PJZi]LNOVULNVKNOXLNSPU_]LOVPKNPTNOXLNJPMkgNNlRSXNZUPRKONPTN]V̂RVQZOLQNQZUZ\LWNWXZ]]NiLNVKNZQQVOVPKNOPNOXLNdmnfN_LMN
QZ̀NSXZM\LWNTPMNQL]Z̀NQLWSMViLQNVKNoZMZ\MZ_XNpgqgeg

aXLNZiWLKSLNPTNZN]V̂RVQZOLQNQZUZ\LNZUPRKONZKQrPMNPOXLMNSMVOLMVZNSPKSLMKVK\NWZULNWXZ]]NKPON_MLS]RQLNOXLNIJKLMNTMPUN
LjLMSVWVK\NVOWNMV\XOWgNNs]]NOVULN]VUVOWNWOZOLQNVKNOXLNYPKOMZSONbPSRULKOWNZMLNPTNOXLNLWWLKSLNPTNOXLNs\MLLULKOgNNaXLN
_MPtVWVPKWNPTNOXVWNsMOVS]LNpNWXZ]]NKPONLjS]RQLNMLSPtLM̀NìNIJKLMNTPMNQZUZ\LWNcVKS]RQVK\NiRONKPON]VUVOLQNOPNTLLWNZKQN
SXZM\LWNPTNuK\VKLLMW[NsMSXVOLSOW[NYPKWOMRSOVPKNvZKZ\LM[NsOOPMKL̀WNZKQNPOXLMN_MPTLWWVPKZ]WNZKQNSPRMONZKQN]VOV\ZOVPKN
SPWOWhNTPMNQL]Z̀NìNOXLNYPKOMZSOPMg

wxyz{z|}~�}������}���}�����gNNuZSXNoMVULNYPKOMZSOPMNZ\MLLWNOPNUZkLNKPNS]ZVUWNTPMNQL]Z̀NVKNOXLN_LMTPMUZKSLNPTNOXVWN
YPKOMZSONPSSZWVPKLQNìNZKNZSONPMNPUVWWVPK[NPMNZSONPTNOXLNIJKLMNPTNZK̀NPTNVOWNML_MLWLKOZOVtLWNZKQNZ\MLLWNOXZONWRSXNZN
S]ZVUNWXZ]]NiLNTR]]̀NSPU_LKWZOLQNTPMNìNZKNLjOLKWVPKNPTNOVULNOPNSPU_]LOLNOXLN_LMTPMUZKSLNPTNOXLNJPMkNZWN_MPtVQLQN
XLMLVKg

�������x�xxx��������x���x����������
wx�z�x��������x�� 
wx�z�z�NaXLNYPKOMZSONlRUNVWNWOZOLQNVKNOXLNs\MLLULKONZKQ[NVKS]RQVK\NZROXPMV¡LQNZQ¢RWOULKOW[NVWNOXLNOPOZ]NZUPRKON
_Z̀Zi]LNìNOXLNIJKLMNOPNOXLNYPKOMZSOPMNTPMN_LMTPMUZKSLNPTNOXLN£PMkNRKQLMNOXLNYPKOMZSONbPSRULKOWg

wx�z�z¤N¥TNRKVON_MVSLWNZMLNWOZOLQNVKNOXLNYPKOMZSONbPSRULKOWNPMNWRiWL̂RLKO]̀NZ\MLLQNR_PK[NZKQNVTN̂RZKOVOVLWNPMV\VKZ]]̀N
SPKOLU_]ZOLQNZMLNUZOLMVZ]]̀NSXZK\LQNWPNOXZONZ__]VSZOVPKNPTNWRSXNRKVON_MVSLWNOPNOXLNZSORZ]N̂RZKOVOVLWNSZRWLWNWRiWOZKOVZ]N
VKL̂RVÒNOPNOXLNIJKLMNPMNYPKOMZSOPM[NOXLNZ__]VSZi]LNRKVON_MVSLWNWXZ]]NiLNL̂RVOZi]̀NZQ¢RWOLQg

wx�z¤x��¦§̈�©§x�ªx«�©�§¬
£XLMLNOXLNYPKOMZSONVWNiZWLQNPKNZNWOV_R]ZOLQNWRUNPMNRZMZKOLLQNvZjVURUNoMVSL[NOXLNYPKOMZSOPMNWXZ]]NWRiUVONZN
WSXLQR]LNPTNtZ]RLWNOPNOXLNYPKWOMRSOVPKNvZKZ\LM[NiLTPMLNOXLNTVMWONs__]VSZOVPKNTPMNoZ̀ULKO[NZ]]PSZOVK\NOXLNLKOVMLN
YPKOMZSONlRUNOPNOXLNtZMVPRWN_PMOVPKWNPTNOXLN£PMkgNaXLNWSXLQR]LNPTNtZ]RLWNWXZ]]NiLN_ML_ZMLQNVKNOXLNTPMU[NZKQNWR__PMOLQN
ìNOXLNQZOZNOPNWRiWOZKOVZOLNVOWNZSSRMZS̀[NML̂RVMLQNìNOXLNYPKWOMRSOVPKNvZKZ\LMNZKQNOXLNsMSXVOLSOgNaXVWNWSXLQR]L[NRK]LWWN
Pi¢LSOLQNOPNìNOXLNYPKWOMRSOVPKNvZKZ\LMNPMNsMSXVOLSO[NWXZ]]NiLNRWLQNZWNZNiZWVWNTPMNMLtVLJVK\NOXLNYPKOMZSOPM®WN
s__]VSZOVPKWNTPMNoZ̀ULKOgNaXLNYPKWOMRSOVPKNvZKZ\LMNWXZ]]NTPMJZMQNOPNOXLNsMSXVOLSONOXLNYPKOMZSOPM®WNWSXLQR]LNPTN
tZ]RLWgNsK̀NSXZK\LWNOPNOXLNWSXLQR]LNPTNtZ]RLWNWXZ]]NiLNWRiUVOOLQNOPNOXLNYPKWOMRSOVPKNvZKZ\LMNZKQNWR__PMOLQNìNWRSXN
QZOZNOPNWRiWOZKOVZOLNVOWNZSSRMZS̀NZWNOXLNYPKWOMRSOVPKNvZKZ\LMNZKQNOXLNsMSXVOLSONUZ̀NML̂RVML[NZKQNRK]LWWNPi¢LSOLQNOPNìN
OXLNYPKWOMRSOVPKNvZKZ\LMNPMNOXLNsMSXVOLSO[NWXZ]]NiLNRWLQNZWNZNiZWVWNTPMNMLtVLJVK\NOXLNYPKOMZSOPM®WNWRiWL̂RLKON
s__]VSZOVPKWNTPMNoZ̀ULKOg

wx�z¤z�̄lRiUVONZN_MVKOLQNWSXLQR]LNPKNs¥sNTPMUNmf°N±Ns__]VSZOVPKNZKQNYLMOVTVSZOLNTPMNoZ̀ULKONYPKOVKRZOVPKNlXLLOgN
lRiUVONVKNQR_]VSZOLNOPNOXLNsMSXVOLSONJVOXVKNenNQZ̀WNZTOLMNQZOLNPTNIJKLM²YPKOMZSOPMNs\MLLULKOg

wx�z¤z¤N³PMUZÓNµOV]V¡LNOXLNaZi]LNPTNYPKOLKOWNPTNOXLNoMP¢LSONvZKRZ]gN¥QLKOVT̀NLZSXN]VKLNVOLUNJVOXNKRUiLMNZKQNOVO]LNPTNOXLN
l_LSVTVSZOVPKNlLSOVPKNTPMNLZSXNoMP¢LSONWVOLgNoMPtVQLNiMLZkQPJKNPTNiPOXN]ZiPMNZKQNUZOLMVZ]Wg

wx�z¤z|N¥KS]RQLNJVOXVKNLZSXN]VKLNVOLUNZNQVMLSON_MP_PMOVPKZ]NZUPRKONPTNSPKOMZSOPM®WNPtLMXLZQNZKQN_MPTVOg

wx�z¤z{N¶VKLNVOLUNTPMN·LSPMQNbMZJVK\WNJXVSXNZMLNOPNiLNORMKLQNPtLMNOPNOXLNIJKLMNZONOXLNLKQNPTNOXLNoMP¢LSONWXZ]]NKPONiLN
]LWWNOXZKNPgenN_LMSLKONPTNOXLNYPKOMZSON_MVSLg

wx�z¤z̧}¹º»�¼½��}��}¾�¿À��ºÀ}Á��½�Â
ÃÄ aXLN]VWONPTNVOLUWNWXZ]]NVKS]RQLNZ]]NVOLUWNVKS]RQLQNVKNZ]]NbVtVWVPKWNZKQNlLSOVPKWNPTNOXLNW_LSVTVSZOVPKWNZKQN

WXZ]]NiLNWXPJKNZWNWL_ZMZOLN]VKLNVOLUWg
ÃÅ aXLNTP]]PJVK\NVOLUWNWXZ]]NZ]WPNiLN]VWOLQNWL_ZMZOL]̀NZWN]VKLNVOLUWNcJVOXNOXLVMNMLW_LSOVtLNtZ]RLWh́

Æ ÇPKQNZKQNoMP¢LSON¥KWRMZKSLg
Æ vPiV]V¡ZOVPKNZKQNbLUPiV]V¡ZOVPKg
Æ lR_LMVKOLKQLKSLg
Æ aMZVKVK\[NI_LMZOVPKWNZKQNvZVKOLKZKSLNvZKRZ][NYPKWOMRSOVPKN·LSPMQNbPSRULKOWg
Æ uZSXNs]]PJZKSLNZWWPSVZOLQNJVOXNOXLNYPKOMZSOg
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I JKLMNOPQRSTKQRNKLLRUQRVW
I JKLMNXMKTYRNZ[SRLQ[\RNK]N[QN[]N[]]̂RV_NQ̀NaRNP[]QRVNaRP̀bNQMRNK]]̀L[KQRVNKPP̀bKTLRW
I JKLMNXMKTYRNcSVRSNK]N[QN[]N[]]̂RVW
I dKSSKTQ[R]W
I eRL̀SV]NZSKb[TY]W
I fRgÙSKShNiKL[P[Q[R]W
I XPRKT[TYW
I ĵag[QQKP]W
I kQRg]NQ̀NaRNX̀gUPRQRVNl[]QW

mn X̀TQSKLQ̀SN]MKPPNgK[TQK[TNKTVNoRRUNL̂SSRTQNKPPNLMKTYR]NQ̀NQMRNjLMRV̂PRǸpNqKP̂R]NLK̂]RVNahNXMKTYRN
cSVRS]rNX̀T]QŜLQ[̀TNXMKTYRNZ[SRLQ[\R]ǸSǸQMRSNK̂QM̀S[sRVNLMKTYR]WNĵLMNSR\[]RVNjLMRV̂PRǸpNqKP̂R]N
]MKPPNaRNUSR]RTQRVNg̀ TQMPhNb[QMNQMRNOUUP[LKQ[̀TNp̀SNtKhgRTQW

uvwmnvxyyz{|}~{���v���v�}����~
uvwmnm�NOUUP[LKQ[̀T]Np̀SNUKhgRTQN]MKPPNaRNgKVRNg̀ TQMPhǸTNQMRNL̂SSRTQNOkONìSgN���������NOUUP[LKQ[̀TNKTVN
XRSQ[p[LKQRNp̀SNtKhgRTQNKTVN����NX̀TQ[T̂KQ[̀TNjMRRQNp̀SǸURSKQ[̀T]NL̀gUPRQRVN[TNKLL̀SVKTLRNb[QMNQMRNOUUS̀\RVN
jLMRV̂PRǸpNqKP̂R]WNNOUUP[LKQ[̀T]N]MKPPNaRNaK]RVǸTNQMRNL̀TQSKLQNUS[LR]ǸpNPKàSNKTVNgKQRS[KP]N[TL̀SÙSKQRVN[TQ̀NQMRN
d S̀oNKTVǸpNgKQRS[KP]N]̂[QKaPhN]Q̀SRVNKTVN]RL̂SRVN̂UNQ̀NQMRNPK]QNVKhǸpNQMRNUSR\[̀̂ ]Ng̀ TQMrNPR]]NSRQK[TKYRNKTVNPR]]NQMRN
KYYSRYKQRǸpNUSR\[̀̂ ]NUKhgRTQ]WNNXMKTYRǸSVRS]NbMRTNKUUS̀\RVN]MKPPNaRNP[]QRVNKQNQMRNàQQ̀gǸpNQMRNPK]QN]MRRQǸpNQMRN
UKhgRTQNKUUP[LKQ[̀TW

uvwmnm�m�NOQNPRK]QNQbRTQhN����NVKh]NUS[̀SNQ̀NVKQRNR]QKaP[]MRVNp̀SNRKLMNUS̀YSR]]NUKhgRTQrNRKLMNX̀TQSKLQ̀SN]MKPPN]̂ag[QNQ̀N
QMRNX̀T]QŜLQ[̀TN�KTKYRSNp̀SN[Q]NSR\[RbrNKNUSRP[g[TKShNURTL[PNL̀UhǸpNKTN[QRg[sRVNOUUP[LKQ[̀TNp̀SNtKhgRTQNL̀gUPRQRVN
[TNKLL̀SVKTLRNb[QMNQMRNKUUS̀\RVNjLMRV̂PR�]�ǸpNqKP̂R]W

uvwmnm�m�NĵLMNKUUP[LKQ[̀T]NgKhN[TLP̂VRNSR�̂R]Q]Np̀SNUKhgRTQǸTNKLL̀ T̂QǸpNLMKTYR]N[TNQMRNd S̀oNQMKQNMK\RNaRRTN
US̀URSPhNK̂QM̀S[sRVNahNX̀T]QŜLQ[̀TNXMKTYRNZ[SRLQ[\R]NâQNT̀QN[TLP̂VRVN[TNXMKTYRNcSVRS]WNNĵLMN[QRg]rN[pNKTQ[L[UKQRVN
Q̀NaRNUK[VNpS̀gNKTNOPP̀bKTLRrN]MKPPNaRNP[]QRVN̂TVRSNQMKQNK]]̀L[KQRVNOPP̀bKTLRW

uvwmnm�mn�ĵLMNKUUP[LKQ[̀T]NgKhNT̀QN[TLP̂VRNSR�̂R]Q]Np̀SNUKhgRTQǸpNKg̀ T̂Q]NQMRNX̀TQSKLQ̀SNV̀R]NT̀QN[TQRTVNQ̀NUKhNQ̀N
KNĵaL̀TQSKLQ̀SǸSNgKQRS[KPN]̂UUP[RSNaRLK̂]RǸpNKNV[]ÛQRǸSǸQMRSNSRK]̀TW

uvwmnm�m��OPPN]̂UÙSQ[TYNVKQKNSR�̂R]QRVNahNQMRNX̀T]QŜLQ[̀TN�KTKYRSNKTVNOSLM[QRLQNpS̀gNĵaL̀TQSKLQ̀S]NKTVNgKQRS[KPN
]̂UUP[RS]NTRLR]]KShNQ̀N]̂a]QKTQ[KQRNQMRNX̀TQSKLQ̀S�]NS[YMQNQ̀NUKhgRTQN]MKPPNaRNp̂ST[]MRVNahNQMRNX̀TQSKLQ̀SW

uvwmnm�m���TQ[PNQMRNX̀TQSKLQ�]LMRV̂PRVNVKQRǸpNĵa]QKTQ[KPNX̀gUPRQ[̀TN�[TLP̂V[TYNK̂QM̀S[sRVNKV�̂]QgRTQ�rNQMRNcbTRSN
]MKPPNUKhN���ǸpNQMRNKg̀ T̂QNV̂RNQMRNX̀TQSKLQ̀SǸTNKLL̀ T̂QǸpNUS̀YSR]]NUKhgRTQ]rNPR]]NKTNKg̀ T̂QNR�̂KPNQ̀N����ǸpNQMRN
Kg̀ T̂QǸpNKThNXPK[g]rNP[RT]rǸSN�̂VYgRTQ]NKYK[T]QNQMRNX̀TQSKLQ̀SNbM[LMNMK\RNT̀QNaRRTN]KQ[]pKLQ̀S[PhNV[]LMKSYRVW

�� eRQK[TKYRNSR]̂PQ[TYNpS̀gN N�W�W�W�N]MKPPNaRN��NUP̂]NKTNKg̀ T̂QNR�̂KPNQ̀N����ǸpNQMRNKg̀ T̂QǸpNKThN
XPK[g]rNP[RT]rǸSN�̂VYgRTQ]NKYK[T]QNQMRNX̀TQSKLQ̀SNbM[LMNMK\RNT̀QNaRRTN]KQ[]pKLQ̀S[PhNV[]LMKSYRVW

�¡ OQNĵa]QKTQ[KPNX̀gUPRQ[̀TrNbMRTN]KQ[]p[RVNb[QMNQMRNUS̀YSR]]ǸpNQMRNd S̀orNQMRNcbTRSrNb[QMNX̀T]RTQǸpN
ĵSRQhrNgKhNKV�̂]QNQMRNKg̀ T̂QNSRQK[TRVNpS̀gNUSR\[̀̂ ]NUS̀YSR]]NUKhgRTQ]N[TNKLL̀SVKTLRNb[QMN N�W¢W�W

�£ fMRNp̂PPNSRQK[TKYRNgKhNaRNSR[T]QKQRVN[pNQMRNgKTTRSǸpNL̀gUPRQ[̀TǸpNQMRNd S̀oNKTVN[Q]NUS̀YSR]]NV̀NT̀QN
SRgK[TN]KQ[]pKLQ̀ShNQ̀NQMRNcbTRSNKTVNQMRNOSLM[QRLQrN[pNQMRNĵSRQhNb[QMM̀PV]NM[]NL̀T]RTQǸSNp̀SǸQMRSNỲ V̀N
KTVN]̂pp[L[RTQNSRK]̀T]W

uvwmnm�m¤�JKLMNX̀TQSKLQ̀SN]MKPPN]̂ag[QNQMSRRN���Np[TKPNL̀U[R]ǸpNQMR[SNOUUP[LKQ[̀TNp̀SNtKhgRTQrN[TL̀SÙSKQ[TYNQM̀]RN
SR\[][̀T]NT̀QRVǸTNQMRNURTL[PNL̀U[R]rNQ̀NQMRNX̀T]QŜLQ[̀TN�KTKYRSNb[QM[TNQb̀N���NVKh]NKpQRSNaR[TYNT̀Q[p[RVNQMKQNQMRNVSKpQN
L̀UhrNb[QMNSR\[][̀T]rN[]NKLLRUQKaPRW

uvwmnm�m¥�fMRNp[TKPNL̀U[R]ǸpNRKLMNOUUP[LKQ[̀TNp̀SNtKhgRTQN�OkONìSgN����������N]MKPPNaRN][YTRVNahNKTǸpp[LRSǸpNQMRN
X̀TQSKLQ̀SNbM̀]RN][YTKQ̂SRN]MKPPNaRNT̀QKS[sRVN[TNQMRN]UKLRNUS̀\[VRVW

uvwmnm�m¦�OUUP[LKQ[̀T]N]MKPPNaRNaK]RVǸTNQMRNL̀gUPRQRVNd S̀oNK]NVR]LS[aRVNKà\RNPR]]NSRQK[TKYRrNKTVNPR]]NQMRNKYYSRYKQRN
p̀NUSR\[̀̂ ]NUKhgRTQ]WNNXMKTYRNcSVRS]NbMRTNKUUS̀\RVN]MKPPNaRNP[]QRVNKQNQMRNàQQ̀gǸpNQMRNPK]QN]MRRQǸpNQMRNUKhgRTQN
KUUP[LKQ[̀TW
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IJKLMLNOPQRSTTOUVWSXYZTSO[XU\Z]S]OZQOVWSÔUQVX_̀VOaÙbcSQVTdO[_ecSQVTOTW_RROfSOc_]SOUQO_̀ ÙbQVOUgOc_VSXZ_RTO_Q]O
ShbZ[cSQVO]SRZ\SXS]O_Q]OTbZV_fReOTVUXS]O_VOVWSOTZVSOgUXOTbfTShbSQVOZQ̀UX[UX_VZUQOZQOVWSOiUXjkOlgO_[[XU\S]OZQO_]\_Q̀SO
feOVWSOmYQSXdO[_ecSQVOc_eOTZcZR_XReOfSOc_]SOgUXOc_VSXZ_RTO_Q]OShbZ[cSQVOTbZV_fReOTVUXS]OUggOVWSOTZVSO_VO_ORÙ_VZUQO
_nXSS]Ob[UQOZQOYXZVZQnkOo_ecSQVOgUXOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUQOUXOUggOVWSOTZVSOTW_RROfSÒUQ]ZVZUQS]Ob[UQO
Ùc[RZ_Q̀SOfeOVWSÔUQVX_̀VUXOYZVWO[XÙS]bXSTOT_VZTg_̀VUXeOVUOVWSOmYQSXOVUOSTV_fRZTWOVWSOmYQSXpTOVZVRSOVUOTb̀WOc_VSXZ_RTO
_Q]OShbZ[cSQVOUXOUVWSXYZTSO[XUVS̀VOVWSOmYQSXpTOZQVSXSTVdO_Q]OTW_RROZQ̀Rb]SOVWSÒUTVTOUgO_[[RZ̀_fRSOZQTbX_Q̀SdOTVUX_nSdO
_Q]OVX_QT[UXV_VZUQOVUOVWSOTZVSdOgUXOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUggOVWSOTZVSk

IJKLMLNLqroXÙS]bXSTOXShbZXS]OfeOmYQSXOTW_RROZQ̀Rb]SdOfbVO_XSOQUVOQS̀STT_XZReORZcZVS]OVUdOTbfcZTTZUQOfeOVWSÔUQVX_̀VUXO
VUOVWSÔUQTVXb̀VZUQOs_Q_nSXO_Q]OtX̀WZVS̀VOUgOfZRRTOUgOT_RSO_Q]OfZRRTOUgOR_]ZQnOgUXOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVdO
[XU\ZTZUQOUgOU[[UXVbQZVeOgUXOVWSÔUQTVXb̀VZUQOs_Q_nSXpTO_Q]OtX̀WZVS̀VpTO\ZTb_RO\SXZgZ̀_VZUQOVW_VOTb̀WOc_VSXZ_RTO_Q]O
ShbZ[cSQVO_XSOZQOg_̀SOZQOTVUX_nSuO_Q]dOZgOTVUXS]OUggvTZVSdOTbfcZTTZUQOfeOVWSÒUQVX_̀VUXOUgO\SXZgZ̀_VZUQOVW_VOTb̀WOc_VSXZ_RTO
_Q]OShbZ[cSQVO_XSOTVUXS]OZQO_OfUQ]S]OY_XSWUbTSk

IJKLMLNLNrtRROTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVdOZQ̀Rb]ZQnOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUQvTZVSOfbVOQUVOeSVOZQ̀UX[UX_VS]O
ZQVUOVWSOiUXjdO_Q]Ob[UQOYWZ̀WO[_XVZ_RO[_ecSQVTOW_\SOfSSQOc_]SdOTW_RROfS̀UcSOVWSO[XU[SXVeOUgOVWSOmYQSXkOOwWSÒ_XSO
_Q]O[XUVS̀VZUQOUgOTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVOTW_RROXSc_ZQOVWSOXST[UQTZfZRZVeOUgOVWSÔUQVX_̀VUXObQVZROZQ̀UX[UX_VZUQO
ZQVUOVWSOiUXjdOZQ̀Rb]ZQnO[XU[SXVeOTVUX_nSO_Q]Oc_ZQVSQ_Q̀SOUgOZQTbX_Q̀SÒU\SX_nSO_n_ZQTVOVWSgVdO]_c_nSO_Q]OgZXSOUQO_O
XS[R_̀ScSQVÒUTVOf_TZTOYZVWUbVO\URbQV_XeO]S]b̀VZfRSk

IJKLMLNLMrxyz{|}~��y|{����
�� lgOVWSÔUQVX_̀VUXOZQVSQ]TOVUOXShbSTVO[_ecSQVOgUXOc_VSXZ_RTOTVUXS]OUQOVWSOTZVSOZQO_̀ ÙX]_Q̀SOYZVWOVWSO

[XU\ZTZUQTOUgOVWSÔUQVX_̀VOaÙbcSQVTdOWSOcbTVOZ]SQVZgeOT_cSOUQOVWSÒbXXSQVÔUQVX_̀VUXpTOt[[RZ̀_VZUQO
gUXOo_ecSQVOgUXckOOwWSO\_RbSOUgO�{|��z��OcUQVWTpO�TVUXS]Oc_VSXZ_RT�OTW_RROfSOZQ̀Rb]S]OZQOVWSO�iUXjO
Ûc[RSVS]�ÒURbcQOUgOVWSÒbXXSQVO_[[RZ̀_VZUQk

�� wWSOXSR_VZUQTWZ[OUgOR_fUXO_Q]Oc_VSXZ_RTO_TOZQ]Z̀_VS]OUQOVWSOo_ecSQVOt[[RZ̀_VZUQOTW_RROfSOVWSOf_TZTOgUXO
STV_fRZTWZQnOVWSOX_VSOUgO[_ecSQVOgUXOVWSOVX_QTgSXOUgOc_VSXZ_ROTVUXS]OVUOc_VSXZ_RTOZQTV_RRS]k

�� tRROTb̀WOc_VSXZ_RTO_Q]OShbZ[cSQVdOZQ̀Rb]ZQnOc_VSXZ_RTO_Q]OShbZ[cSQVOTVUXS]OUQvTZVSOfbVOQUVOeSVO
ZQ̀UX[UX_VS]OZQVUOVWSOiUXjdOb[UQOYWZ̀WO[_XVZ_RO[_ecSQVTOW_\SOfSSQOc_]SdOTW_RROfS̀UcSOVWSO[XU[SXVeOUgO
VWSOmYQSXk

�� o_ecSQVOgUXOTVUXS]Oc_VSXZ_RTOTW_RROfSOZQOVWSO_cUbQVOUgO���OUgOVWSO\_RbSOUgOTVUXS]Oc_VSXZ_RTORSTTO��O
XSV_ZQ_nSk

IJKLMLMOwWSÔUQVX_̀VUXOY_XX_QVTOVW_VOVZVRSOVUO_RROiUXjÒU\SXS]OfeO_QOt[[RZ̀_VZUQOgUXOo_ecSQVOYZRRO[_TTOVUOVWSOmYQSXOQUO
R_VSXOVW_QOVWSOVZcSOUgO[_ecSQVkOwWSÔUQVX_̀VUXOgbXVWSXOY_XX_QVTOVW_VOb[UQOTbfcZVV_ROUgO_QOt[[RZ̀_VZUQOgUXOo_ecSQVO_RRO
iUXjOgUXOYWZ̀WÔSXVZgZ̀_VSTOgUXOo_ecSQVOW_\SOfSSQO[XS\ZUbTReOZTTbS]O_Q]O[_ecSQVTOXS̀SZ\S]OgXUcOVWSOmYQSXOTW_RRdOVUO
VWSOfSTVOUgOVWSÔUQVX_̀VUXpTOjQUYRS]nSdOZQgUXc_VZUQdO_Q]OfSRZSgdOfSOgXSSO_Q]ÒRS_XOUgORZSQTdÒR_ZcTdOTS̀bXZVeOZQVSXSTVTdOUXO
SQ̀bcfX_Q̀STdOZQOg_\UXOUgOVWSÔUQVX_̀VUXdO�bf̀UQVX_̀VUXTdOTb[[RZSXTdOUXOUVWSXO[SXTUQTOUXOSQVZVZSTOVW_VO[XU\Z]S]OR_fUXdO
c_VSXZ_RTO_Q]OShbZ[cSQVOXSR_VZQnOVUOVWSOiUXjk

IJKLMLMLqrwWSÔUQVX_̀VUXOTW_RROjSS[OVWSOmYQSXO_Q]OVWSOmYQSXpTO[XU[SXVeO�ZQ̀Rb]ZQnOgbQ]TOgUXO[_ecSQVObQ]SXOVWSO
oXU�S̀V�OgXSSOgXUcO_RRORZSQTdORSn_ROUXOShbZV_fRSdO_XZTZQnOUbVOUgÔUQVX_̀VUXpTOiUXjOWSXSbQ]SXkOOlgO_QeOTb̀WORZSQOZTOgZRS]OYZVWO
VWSOmYQSXOfeO_QeUQSÒR_ZcZQnOfedOVWXUbnWOUXObQ]SXOVWSÔUQVX_̀VUXdOVWSÔUQVX_̀VUXOTW_RRO]ZT̀W_XnSOVWSORZSQOYZVWZQO��O
]_eTOUgOVWSOgZRZQnOVWSXSUgkOOwWSÔUQVX_̀VUXOgbXVWSXOS�[XSTTReO_nXSSTOVUO]SgSQ]OVWSOmYQSXdO_VOVWSÔUQVX_̀VUXpTOTURSO
S�[SQTSdO_n_ZQTVO_QeO_̀VZUQTdOR_YTbZVTOUXO[XÙSS]ZQnTOfXUbnWVO_n_ZQTVOVWSOmYQSXO_TO_OXSTbRVOUgORZSQTOgZRS]O_n_ZQTVO
[_ecSQVTO]bSOVWSÔUQVX_̀VUXOUXOVWSOiUXjdOVWSOTZVSOUgO_QeOUgOVWSOiUXjdOVWSOoXU�S̀VOTZVSO_Q]O_QeOZc[XU\ScSQVTOVWSXSUQO
UXO_QeO[UXVZUQOUgOVWSO[XU[SXVeOUgOVWSOmYQSXkOOwWSÔUQVX_̀VUXOWSXSfeO_nXSSTOVUOZQ]ScQZgeO_Q]OWUR]OVWSOmYQSXOW_XcRSTTO
_n_ZQTVO_QeOTb̀WORZSQTOUXÔR_ZcTOUgORZSQO_Q]O_nXSSTOVUO[_eO_QeO�b]ncSQVOUXORZSQOXSTbRVZQnOgXUcO_QeOTb̀WO_̀VZUQTdO
R_YTbZVTOUXO[XÙSS]ZQnTkOOwWSOmYQSXO_nXSSTOVUOXSRS_TSO_QeO[_ecSQVTOYZVWO_TO_OXSTbRVOUgO_O]bReOgZRS]ORZSQdOb[UQO
Ùc[RZ_Q̀SOfeOVWSÔUQVX_̀VUXOYZVWOVWSO_[[RZ̀_fRSO]ZT̀W_XnSOUXO\_̀_VbXO[XU\ZTZUQTOUgOVWSO�ZSQO�_Yk

IJKLML�rwWSÔUQVX_̀VUXO_Q]O_RROUgOZVTOTbf̀UQVX_̀VUXTOTW_RROTbfcZVOVUOVWSOmYQSXdOYZVWZQOVWZXVeO����O]_eTO_gVSXOZTTb_Q̀SOUgO
VWSZXOgZXTVÒSXVZgZS]O[_eXURRO_Q]OS\SXeOVWZXVeO����O]_eTOVWSXS_gVSXdO_OVX_QT̀XZ[VOUgOVWSOUXZnZQ_RÒSXVZgZS]O[_eXURROXS̀UX]dO_TO
[XU\Z]S]OfeOVWSO�_fUXO�_YdOTbfT̀XZfS]dO_Q]O_ggZXcS]O_TOVXbSObQ]SXOVWSO[SQ_RVZSTOUgO[SX�bXeOgUXOVWSÔUQVX_̀VUXO_Q]O_RRO
ZVTO�bf̀UQVX_̀VUXTkOO�_ZRbXSOVUO]UOTUOTW_RROfSÒ_bTSOgUXOVWSOmYQSXOVUOYZVWWUR]O[_ecSQVObQVZROTb̀WOXS̀UX]TO_XSOXS̀SZ\S]k
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IJKLMLNOPQRSTUQRTVWSXUYZ[U\WST] Ŝ̂_RYTWYT̀Y[Q\UR[UXTYRaZ\YRXTXZbXÛSU\̂U\S_T\ScWYd̂U\WSeTXZbd\UTf̂ÛTgZXU\ch\S_TfWiîYT
d̂WZSUT\STaZRXU\WSjTkYWl\fRTWSRT[WmhTWcTf̂ÛTn\UQT[WlRYTiRUURYTcWYTR̂[QT[WmhTWcTXZbd\UÛijToQWnT̂mmi\[̂U\WSTSZdbRYT
ŜfTf̂UReT̂SfTi\SRT\URdTbhTSZdbRYT̂SfTfRX[Y\mU\WSjp

IJKLMLqOrQRTVWSUŶ[UWYTcZYUQRYTRsmYRXXihTZSfRYÛtRXTUWTfRcRSfTUQRTunSRYeT̂UTUQRTVWSUŶ[UWYvXTXWiRTRsmRSXReT̂_̂\SXUT̂ShT
[̂U\WSXeTînXZ\UXTWYTmYW[RRf\S_XTbYWZ_QUT̂_̂\SXUTunSRYT̂XT̂TYRXZiUTWcTi\RSXTc\iRfT̂_̂\SXUTUQRTPWYteTUQRTX\URTWcT̂ShTWcTUQRT
PWYteTUQRTmYWgR[UTX\UReT̂SfT̂ShT\dmYWlRdRSUXTUQRYRWSeTm̂hdRSUXTfZRTUQRTVWSUŶ[UWYTWYT̂ShTmWYU\WSTWcTUQRTmYWmRYUhTWcT
ŜhTWcTUQRTunSRYXTwYRcRYYRfTUWT[WiiR[U\lRihT̂XTi\RSXT\STxyjzjz{jTrQRTVWSUŶ[UWYTQRYRbhT̂_YRRXTUWT\SfRdS\chT̂SfTQWifT
unSRYTQ̂YdiRXXT̂_̂\SXUT̂ShTXZ[QTi\RSXTWYT[î\dXTWcTi\RST̂SfT̂_YRRXTUWTm̂hT̂ShTgZf_dRSUTWYTi\RSTYRXZiU\S_TcYWdT̂ShTXZ[QT
[̂U\WSXeTînXZ\UXeTWYTmYW[RRf\S_Xj

IJKLML|OrQRTunSRYTXQ̂iiTYRiR̂XRT̂ShTm̂hdRSUXTn\UQQRifTfZRTUWT̂Ti\RSTWYT̂T[î\dTWcTi\RST\cTUQRTVWSUŶ[UWYTWbÛ\SXTXR[ZY\UhT
[̂[RmÛbiRTUWTUQRTunSRYTWYT̂Ti\RSTbWSfTnQ\[QT\X}Tw~{T\XXZRfTbhT̂TXZYRUhT̂[[RmÛbiRTUWTUQRTunSRYeTw�{T\STcWYdT̂SfT
XZbXÛS[RTX̂U\Xĉ[UWYhTUWTUQRTunSRYeT̂SfTwz{T\STUQRTd̂s\dZdT̂dWZSUTmYRX[Y\bRfTbhTînjT�hTmWXU\S_T̂Ti\RSTbWSfTWYT
WUQRYT̂[[RmÛbiRTXR[ZY\UheTQWnRlRYeTUQRTVWSUŶ[UWYTXQ̂iiTSWUTbRTYRi\RlRfTWcT̂ShTYRXmWSX\b\i\U\RXTWYTWbi\_̂U\WSXTZSfRYTUQ\XT
xTyjzeT\S[iZf\S_eTn\UQWZUTi\d\ÛU\WSeTUQRTfZUhTUWTfRcRSfT̂SfT\SfRdS\chTUQRT�SfRdS\U\RXjTrQRT[WXUTWcT̂ShTmYRd\ZdXT
\S[ZYYRfT\ST[WSSR[U\WSTn\UQTXZ[QTbWSfXT̂SfTXR[ZY\UhTXQ̂iiTbRTUQRTYRXmWSX\b\i\UhTWcTUQRTVWSUŶ[UWYT̂SfTXQ̂iiTSWUTbRTm̂YUT
WceTWYT[̂ZXRT̂ShT̂fgZXUdRSUTUWeTUQRTVWSUŶ[UToZdj

IJKLML�OrQRTVWSUŶ[UWYT̂_YRRXTUWTn̂\lRT̂ShTY\_QUTnQ\[QT\UTd̂hTQ̂lRTUWT̂XXRYUT̂TdR[Q̂S\[vXTWYTWUQRYTi\RST̂_̂\SXUTUQRT
kYWgR[UTX\URT̂SfT̂ShT\dmYWlRdRSUXTUQRYRWSeT\S[iZf\S_eTn\UQWZUTi\d\UeTUQRTPWYtT\UXRicjT�ZYUQRYdWYReTUQRTVWSUŶ[UWYTn\iiT
[̂ZXRT̂TX\d\îYTmYWl\X\WSeTn̂\l\S_T̂ShTY\_QUTUWT̂TdR[Q̂S\[vXTWYTWUQRYTi\RST̂_̂\SXUTUQRTmYWmRYUheTUWTbRT\S[iZfRfT\ST̂iiTWcT\UXT
XZb[WSUŶ[UXeT̂ShTXZb[WSUŶ[UXeT̂SfT̂iiT[WSUŶ[UXTn\UQTd̂URY\̂iTXZmmi\RYXjT�mWSTRsR[ZU\WSTWcTUQRT̀_YRRdRSUeTUQRT
VWSUŶ[UWYTXQ̂iiT̂iXWTRsR[ZURTUQRTn̂\lRYTWcTi\RST̂UÛ[QRfTUWTUQRT̀_YRRdRSUT̂SfTd̂fRT̂Tm̂YUTUQRYRWcT̂XT̂ST�sQ\b\Uj

IJKL�J������������J���J�������
IJKL�L�TPQRYRTUQRYRT\XTWSihTWSRTVWSUŶ[UWYeTUQRTVWSXUYZ[U\WST] Ŝ̂_RYTn\iieTn\UQ\STXRlRSTf̂hXT̂cURYTUQRTVWSXUYZ[U\WST
] Ŝ̂_RYvXTYR[R\mUTWcTUQRTVWSUŶ[UWYvXT̀mmi\[̂U\WSTcWYTk̂hdRSUeTYRl\RnTUQRT̀mmi\[̂U\WSeT[RYU\chTUQRT̂dWZSUTUQRT
VWSXUYZ[U\WST] Ŝ̂_RYTfRURYd\SRXT\XTfZRTUQRTVWSUŶ[UWYeT̂SfTcWYn̂YfTUQRTVWSUŶ[UWYvXT̀mmi\[̂U\WST̂SfTVRYU\c\[̂URTcWYT
k̂hdRSUTUWTUQRT̀Y[Q\UR[UjTP\UQ\STXRlRSTf̂hXT̂cURYTUQRT̀Y[Q\UR[UTYR[R\lRXTUQRTVWSUŶ[UWYvXT̀mmi\[̂U\WSTcWYTk̂hdRSUT
cYWdTUQRTVWSXUYZ[U\WST] Ŝ̂_RYeTUQRT̀Y[Q\UR[UTn\iiTR\UQRYTw~{T\XXZRTUWTUQRTunSRYT̂TVRYU\c\[̂URTcWYTk̂hdRSUeT\STUQRTcZiiT
d̂WZSUTWcTUQRT̀mmi\[̂U\WSTcWYTk̂hdRSUeTn\UQT̂T[WmhTUWTUQRTVWSXUYZ[U\WST] Ŝ̂_RY�TWYTw�{T\XXZRTUWTUQRTunSRYT̂T
VRYU\c\[̂URTcWYTk̂hdRSUTcWYTXZ[QT̂dWZSUT̂XTUQRT̀Y[Q\UR[UTfRURYd\SRXT\XTmYWmRYihTfZReT̂SfTSWU\chTUQRTVWSXUYZ[U\WST
] Ŝ̂_RYT̂SfTunSRYTWcTUQRT̀Y[Q\UR[UvXTYR̂XWSXTcWYTn\UQQWif\S_T[RYU\c\[̂U\WST\STm̂YUT̂XTmYWl\fRfT\SToR[U\WSTyj�j~�TWYTwz{T
n\UQQWifT[RYU\c\[̂U\WSTWcTUQRTRSU\YRT̀mmi\[̂U\WSTcWYTk̂hdRSUeT̂SfTSWU\chTUQRTVWSXUYZ[U\WST] Ŝ̂_RYT̂SfTunSRYTWcTUQRT
Ỳ[Q\UR[UvXTYR̂XWSTcWYTn\UQQWif\S_T[RYU\c\[̂U\WST\STnQWiRT̂XTmYWl\fRfT\SToR[U\WSTyj�j~jTrQRTVWSXUYZ[U\WST] Ŝ̂_RYTn\iiT
mYWdmUihTcWYn̂YfTUWTUQRTVWSUŶ[UWYTUQRT̀Y[Q\UR[UvXTSWU\[RTWcTn\UQQWif\S_T[RYU\c\[̂U\WSj

IJKL�L�TPQRYRTUQRYRT\XTdWYRTUQ̂STWSRTVWSUŶ[UWYTmRYcWYd\S_TmWYU\WSXTWcTUQRTkYWgR[UeTUQRTVWSXUYZ[U\WST] Ŝ̂_RYTn\iieT
n\UQ\STXRlRSTf̂hXT̂cURYTUQRTVWSXUYZ[U\WST] Ŝ̂_RYTYR[R\lRXT̂iiTWcTUQRTVWSUŶ[UWYXvT̀mmi\[̂U\WSXTcWYTk̂hdRSU}Tw~{T
YRl\RnTUQRT̀mmi\[̂U\WSXT̂SfT[RYU\chTUQRT̂dWZSUTUQRTVWSXUYZ[U\WST] Ŝ̂_RYTfRURYd\SRXT\XTfZRTR̂[QTWcTUQRTVWSUŶ[UWYX�T
w�{TmYRm̂YRT̂ToZdd̂YhTWcTVWSUŶ[UWYXvT̀mmi\[̂U\WSXTcWYTk̂hdRSUTbhT[Wdb\S\S_T\ScWYd̂U\WSTcYWdTR̂[QTVWSUŶ[UWYvXT
m̂mi\[̂U\WSTn\UQT\ScWYd̂U\WSTcYWdTX\d\îYT̂mmi\[̂U\WSXTcWYTmYW_YRXXTm̂hdRSUXTcYWdTUQRTWUQRYTVWSUŶ[UWYX�Twz{TmYRm̂YRT̂T
kYWgR[UT̀mmi\[̂U\WST̂SfTVRYU\c\[̂URTcWYTk̂hdRSU�Tw�{T[RYU\chTUQRT̂dWZSUTUQRTVWSXUYZ[U\WST] Ŝ̂_RYTfRURYd\SRXT\XTfZRT
îiTVWSUŶ[UWYX�T̂SfTw�{TcWYn̂YfTUQRToZdd̂YhTWcTVWSUŶ[UWYXvT̀mmi\[̂U\WSXTcWYTk̂hdRSUT̂SfTkYWgR[UT̀mmi\[̂U\WST̂SfT
VRYU\c\[̂URTcWYTk̂hdRSUTUWTUQRT̀Y[Q\UR[Uj

IJKL�L�L�TP\UQ\STXRlRSTf̂hXT̂cURYTUQRT̀Y[Q\UR[UTYR[R\lRXTUQRTkYWgR[UT̀mmi\[̂U\WST̂SfTkYWgR[UTVRYU\c\[̂URTcWYTk̂hdRSUT
ŜfTUQRToZdd̂YhTWcTVWSUŶ[UWYXvT̀mmi\[̂U\WSXTcWYTk̂hdRSUTcYWdTUQRTVWSXUYZ[U\WST] Ŝ̂_RYeTUQRT̀Y[Q\UR[UTn\iiTR\UQRYT
w~{T\XXZRTUWTUQRTunSRYT̂TkYWgR[UTVRYU\c\[̂URTcWYTk̂hdRSUeTn\UQT̂T[WmhTUWTUQRTVWSXUYZ[U\WST] Ŝ̂_RY�TWYTw�{T\XXZRTUWTUQRT
unSRYT̂TkYWgR[UTVRYU\c\[̂URTcWYTk̂hdRSUTcWYTXZ[QT̂dWZSUT̂XTUQRT̀Y[Q\UR[UTfRURYd\SRXT\XTmYWmRYihTfZReT̂SfTSWU\chTUQRT
VWSXUYZ[U\WST] Ŝ̂_RYT̂SfTunSRYTWcTUQRT̀Y[Q\UR[UvXTYR̂XWSXTcWYTn\UQQWif\S_T[RYU\c\[̂U\WST\STm̂YUT̂XTmYWl\fRfT\ST
oR[U\WSTyj�j~�TWYTwz{Tn\UQQWifT[RYU\c\[̂U\WSTWcTUQRTRSU\YRTkYWgR[UT̀mmi\[̂U\WSTcWYTk̂hdRSUeT̂SfTSWU\chTUQRTVWSXUYZ[U\WST
] Ŝ̂_RYT̂SfTunSRYTWcTUQRT̀Y[Q\UR[UvXTYR̂XWSTcWYTn\UQQWif\S_T[RYU\c\[̂U\WST\STnQWiRT̂XTmYWl\fRfT\SToR[U\WSTyj�j~jTrQRT
VWSXUYZ[U\WST] Ŝ̂_RYTn\iiTmYWdmUihTcWYn̂YfTUQRT̀Y[Q\UR[UvXTSWU\[RTWcTn\UQQWif\S_T[RYU\c\[̂U\WSTUWTUQRTVWSUŶ[UWYXj
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IJKLMLNOPQROSTUVWXYZW[TUO\]U]̂RX_VOZRXW[̀[Z]W[TUOT̀O]UOabbc[Z]W[TUÒTXOd]efRUWOTXgO[UOWQROZ]VROT̀OfTXROWQ]UOTURO
STUWX]ZWTXgO]OdXThRZWOabbc[Z]W[TUO]UiOSRXW[̀[Z]WRÒTXOd]efRUWgOVQ]ccOjROj]VRiOYbTUOWQROSTUVWXYZW[TUO\]U]̂RX_VO
Rk]cY]W[TUOT̀OWQROlTXmO]UiOWQROi]W]O[UOWQROabbc[Z]W[TUOTXOabbc[Z]W[TUVÒTXOd]efRUWnOPQROSTUVWXYZW[TUO\]U]̂RX_VO
ZRXW[̀[Z]W[TUOo[ccOZTUVW[WYWRO]OXRbXRVRUW]W[TUOWQ]WgOWTOWQROjRVWOT̀OWQROSTUVWXYZW[TUO\]U]̂RX_VOmUTocRîRgO[ÙTXf]W[TUgO
]UiOjRc[R̀gOWQROlTXmOQ]VObXT̂XRVVRiOWTOWQRObT[UWO[Ui[Z]WRigOWQROpY]c[WeOT̀OWQROlTXmO[VO[UO]ZZTXi]UZROo[WQOWQROSTUWX]ZWO
qTZYfRUWVgO]UiOWQ]WOWQROSTUWX]ZWTXO[VgOTXOSTUWX]ZWTXVO]XRgORUW[WcRiOWTOb]efRUWO[UOWQRO]fTYUWOZRXW[̀[Rin

IJKLMLMOPQROaXZQ[WRZW_VO[VVY]UZROT̀O]OSRXW[̀[Z]WRÒTXOd]efRUWOTXgO[UOWQROZ]VROT̀OfTXROWQ]UOTUROSTUWX]ZWTXgOdXThRZWO
abbc[Z]W[TUO]UiOSRXW[̀[Z]WRÒTXOd]efRUWgOVQ]ccOjROj]VRiOYbTUOWQROaXZQ[WRZW_VORk]cY]W[TUOT̀OWQROlTXmgOWQROXRZTffRUi]W[TUOT̀O
WQROSTUVWXYZW[TUO\]U]̂RXgO]UiOi]W]O[UOWQROabbc[Z]W[TUÒTXOd]efRUWOTXOdXThRZWOabbc[Z]W[TUÒTXOd]efRUWnOPQROaXZQ[WRZW_VO
ZRXW[̀[Z]W[TUOo[ccOZTUVW[WYWRO]OXRbXRVRUW]W[TUOWQ]WgOWTOWQROjRVWOT̀OWQROaXZQ[WRZW_VOmUTocRîRgO[ÙTXf]W[TUgO]UiOjRc[R̀gOWQROlTXmO
Q]VObXT̂XRVVRiOWTOWQRObT[UWO[Ui[Z]WRigOWQROpY]c[WeOT̀OWQROlTXmO[VO[UO]ZZTXi]UZROo[WQOWQROSTUWX]ZWOqTZYfRUWVgO]UiOWQ]WOWQRO
STUWX]ZWTXO[VgOTXOSTUWX]ZWTXVO]XRgORUW[WcRiOWTOb]efRUWO[UOWQRO]fTYUWOZRXW[̀[Rin

IJKLMLrOPQROXRbXRVRUW]W[TUVOf]iRObYXVY]UWOWTOsRZW[TUVOtnunvO]UiOtnunuO]XROVYjhRZWOWTO]UORk]cY]W[TUOT̀OWQROlTXmÒTXO
ZTÙTXf]UZROo[WQOWQROSTUWX]ZWOqTZYfRUWVOYbTUOsYjVW]UW[]cOSTfbcRW[TUgOWTOXRVYcWVOT̀OVYjVRpYRUWOWRVWVO]UiO
[UVbRZW[TUVgOWTOZTXXRZW[TUOT̀Of[UTXOiRk[]W[TUVÒXTfOWQROSTUWX]ZWOqTZYfRUWVObX[TXOWTOZTfbcRW[TUgO]UiOWTOVbRZ[̀[ZO
pY]c[̀[Z]W[TUVORwbXRVVRiOjeOWQROSTUVWXYZW[TUO\]U]̂RXOTXOaXZQ[WRZWn

IJKLMLxOPQRO[VVY]UZROT̀O]OSRXW[̀[Z]WRÒTXOd]efRUWOTXO]OdXThRZWOSRXW[̀[Z]WRÒTXOd]efRUWOo[ccOUTWOjRO]OXRbXRVRUW]W[TUOWQ]WO
WQROSTUVWXYZW[TUO\]U]̂RXOTXOaXZQ[WRZWOQ]VOyz{Of]iRORwQ]YVW[kROTXOZTUW[UYTYVOTU|V[WRO[UVbRZW[TUVOWTOZQRZmOWQROpY]c[WeO
TXOpY]UW[WeOT̀OWQROlTXm}Oy~{OXRk[RoRiOZTUVWXYZW[TUOfR]UVgOfRWQTiVgOWRZQU[pYRVgOVRpYRUZRVgOTXObXTZRiYXRV}Oyv{O
XRk[RoRiOZTb[RVOT̀OXRpY[V[W[TUVOXRZR[kRiÒXTfOsYjZTUWX]ZWTXVO]UiOVYbbc[RXVO]UiOTWQRXOi]W]OXRpYRVWRiOjeOWQRO�oURXOWTO
VYjVW]UW[]WROWQROSTUWX]ZWTX_VOX[̂QWOWTOb]efRUW}OTXOyu{Of]iRORw]f[U]W[TUOWTO]VZRXW][UOQToOTXÒTXOoQ]WObYXbTVROWQRO
STUWX]ZWTXOQ]VOYVRiOfTUReObXRk[TYVceOb][iOTUO]ZZTYUWOT̀OWQROSTUWX]ZWOsYfn

IJKLrJ���������J��J��������J�������������
IJKLrL�OPQROSTUVWXYZW[TUO\]U]̂RXOTXOaXZQ[WRZWOf]eOo[WQQTciO]OSRXW[̀[Z]WRÒTXOd]efRUWOTXOdXThRZWOSRXW[̀[Z]WRÒTXO
d]efRUWO[UOoQTcROTXO[UOb]XWgOWTOWQRORwWRUWOXR]VTU]jceOURZRVV]XeO]UiO]VObRXf[WWRiOjeOsW]WRO�]ogOWTObXTWRZWOWQRO�oURXgO[̀O
[UOWQROSTUVWXYZW[TUO\]U]̂RX_VOTXOaXZQ[WRZW_VOTb[U[TUOWQROXRbXRVRUW]W[TUVOWTOWQRO�oURXOXRpY[XRiOjeOsRZW[TUOtnunvO]UiO
tnunuOZ]UUTWOjROf]iRnO�̀OWQROSTUVWXYZW[TUO\]U]̂RXOTXOaXZQ[WRZWO[VOYU]jcROWTOZRXW[̀eOb]efRUWO[UOWQRO]fTYUWOT̀OWQRO
abbc[Z]W[TUgOWQROSTUVWXYZW[TUO\]U]̂RXOo[ccOUTW[̀eOWQROSTUWX]ZWTXO]UiO�oURXO]VObXTk[iRiO[UOsRZW[TUOtnunzO]UiOtnun~nO�̀O
WQROSTUWX]ZWTXgOSTUVWXYZW[TUO\]U]̂RXO]UiOaXZQ[WRZWOZ]UUTWO]̂XRROTUO]OXRk[VRiO]fTYUWgOWQROaXZQ[WRZWOo[ccObXTfbWceO
[VVYRO]OSRXW[̀[Z]WRÒTXOd]efRUWOTXO]OdXThRZWOSRXW[̀[Z]WRÒTXOd]efRUWÒTXOWQRO]fTYUWÒTXOoQ[ZQOWQROaXZQ[WRZWO[VO]jcROWTO
f]mROVYZQOXRbXRVRUW]W[TUVOWTOWQRO�oURXnOPQROSTUVWXYZW[TUO\]U]̂RXOTXOaXZQ[WRZWOf]eO]cVTOo[WQQTciO]OSRXW[̀[Z]WRÒTXO
d]efRUWOTXgOjRZ]YVROT̀OVYjVRpYRUWceOi[VZTkRXRiORk[iRUZRgOf]eOUYcc[̀eOWQROoQTcROTXO]Ob]XWOT̀O]OSRXW[̀[Z]WRÒTXOd]efRUWO
TXOdXThRZWOSRXW[̀[Z]WRÒTXOd]efRUWObXRk[TYVceO[VVYRigOWTOVYZQORwWRUWO]VOf]eOjROURZRVV]XeO[UOWQROSTUVWXYZW[TUO
\]U]̂RX_VOTXOaXZQ[WRZW_VOTb[U[TUOWTObXTWRZWOWQRO�oURXÒXTfOcTVVÒTXOoQ[ZQOWQROSTUWX]ZWTXO[VOXRVbTUV[jcRgO[UZcYi[ÛO
cTVVOXRVYcW[ÛÒXTfOWQRO]ZWVO]UiOTf[VV[TUVOiRVZX[jRiO[UOsRZW[TUOvnvn~OjRZ]YVROT̀

L� iR̀RZW[kROlTXmOUTWOXRfRi[Ri}
L� WQ[XiOb]XWeOZc][fVÒ[cRiOTXOXR]VTU]jcRORk[iRUZRO[Ui[Z]W[ÛObXTj]jcRÒ[c[ÛOT̀OVYZQOZc][fVgOYUcRVVOVRZYX[WeO

]ZZRbW]jcROWTOWQRO�oURXO[VObXTk[iRiOjeOWQROSTUWX]ZWTX}
LN ]̀[cYXROT̀OWQROSTUWX]ZWTXOWTOf]mROb]efRUWVObXTbRXceOWTOsYjZTUWX]ZWTXVOTXOVYbbc[RXVÒTXOc]jTXgOf]WRX[]cVO

TXORpY[bfRUW}
LM XR]VTU]jcRORk[iRUZROWQ]WOWQROlTXmOZ]UUTWOjROZTfbcRWRiÒTXOWQROYUb][iOj]c]UZROT̀OWQROSTUWX]ZWOsYf}
Lr i]f]̂ROWTOWQRO�oURXOTXO]OsRb]X]WROSTUWX]ZWTXOTXOTWQRXOSTUWX]ZWTX}
Lx XR]VTU]jcRORk[iRUZROWQ]WOWQROlTXmOo[ccOUTWOjROZTfbcRWRiOo[WQ[UOWQROSTUWX]ZWOP[fRgO]UiOWQ]WOWQROYUb][iO

j]c]UZROoTYciOUTWOjRO]iRpY]WROWTOZTkRXO]ZWY]cOTXOc[pY[i]WRiOi]f]̂RVÒTXOWQRO]UW[Z[b]WRiOiRc]e}
L� XRbR]WRiÒ][cYXROWTOZ]XXeOTYWOWQROlTXmO[UO]ZZTXi]UZROo[WQOWQROSTUWX]ZWOqTZYfRUWV}OTX
L� ]UeOTWQRXOjXR]ZQOT̀OWQ[VOâXRRfRUWn

IJKLrL�OlQRUOR[WQRXOb]XWeOi[VbYWRVOWQROaXZQ[WRZW_VOiRZ[V[TUOXR̂]Xi[ÛO]OSRXW[̀[Z]WRÒTXOd]efRUWOYUiRXOsRZW[TUOtn�nzgO[UO
oQTcROTXO[UOb]XWgOWQ]WOb]XWeOf]eOVYjf[WO]OSc][fO[UO]ZZTXi]UZROo[WQOaXW[ZcROz�n

IJKLrLNOlQRUOWQROXR]VTUVÒTXOo[WQQTci[ÛOZRXW[̀[Z]W[TUO]XROXRfTkRigOZRXW[̀[Z]W[TUOo[ccOjROf]iRÒTXO]fTYUWVObXRk[TYVceO
o[WQQRcin
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IJKLMLNOPQORSTOUVWSXRTWROYVOZY[\RV]WRXY[Ô_[_̀TVOaXRSSYbc\OWTVRXQXW_RXY[OQYVOd_efT[RO][cTVOgTWRXY[OhijiklORSTOma[TVO
f_elO_ROXR\O\YbTOYdRXY[lOX\\]TOnYX[ROWSTWo\ORYORSTOZY[RV_WRYVO_[cORYO_[eOg]pWY[RV_WRYVOYVO\]ddbXTVORYOaSYfORSTO
ZY[RV_WRYVOQ_XbTcORYOf_oTOd_efT[ROQYVOqYVoOdVYdTVbeOdTVQYVfTcOYVOf_RTVX_bOYVOTr]XdfT[RO\]XR_pbeOcTbXsTVTciOPQORSTO
ma[TVOf_oT\Od_efT[R\OpeOnYX[ROWSTWolORSTOma[TVO\S_bbO[YRXQeORSTOUVWSXRTWRO_[cORSTOZY[\RV]WRXY[Ô_[_̀TVlO_[cOpYRSO
aXbbOVTQbTWRO\]WSOd_efT[ROY[ORSTO[TtROZTVRXQXW_RTOQYVOu_efT[Ri

IJKLvJwxyzx{||Jw}~�{��|
IJKLvL�OUQRTVORSTOUVWSXRTWROS_\OX\\]TcO_OZTVRXQXW_RTOQYVOu_efT[ROYVOuVYnTWROZTVRXQXW_RTOQYVOu_efT[RlORSTOma[TVO\S_bbO
f_oTOd_efT[ROX[ORSTOf_[[TVO_[cOaXRSX[O��Oc_e\O_QRTVOVTWTXdRlO_[cO\S_bbO\YO[YRXQeORSTOZY[\RV]WRXY[Ô_[_̀TVO_[cO
UVWSXRTWRi

IJKLvL�O�STOZY[RV_WRYVO\S_bbOd_eOT_WSOg]pWY[RV_WRYVlO[YOb_RTVORS_[O\TsT[Oc_e\O_QRTVOVTWTXdROYQOd_efT[ROQVYfORSTOma[TVlO
RSTO_fY][RORYOaSXWSORSTOg]pWY[RV_WRYVOX\OT[RXRbTclOVTQbTWRX[̀OdTVWT[R_̀T\O_WR]_bbeOVTR_X[TcOQVYfOd_efT[R\ORYORSTO
ZY[RV_WRYVOY[O_WWY][ROYQORSTOg]pWY[RV_WRYV�\OdYVRXY[OYQORSTOqYVoiO�STOZY[RV_WRYVO\S_bblOpeO_ddVYdVX_RTO_̀VTTfT[RO
aXRSOT_WSOg]pWY[RV_WRYVlOVTr]XVTOT_WSOg]pWY[RV_WRYVORYOf_oTOd_efT[R\ORYOg]p�\]pWY[RV_WRYV\OX[O_O\XfXb_VOf_[[TVi

IJKLvL�O�STOZY[\RV]WRXY[Ô_[_̀TVOaXbblOY[OVTr]T\RlOQ]V[X\SORYO_Og]pWY[RV_WRYVlOXQOdV_WRXW_pbTlOX[QYVf_RXY[OVT̀_VcX[̀O
dTVWT[R_̀T\OYQOWYfdbTRXY[OYVO_fY][R\O_ddbXTcOQYVOpeORSTOZY[RV_WRYVO_[cO_WRXY[OR_oT[ORSTVTY[OpeORSTOma[TVlO
ZY[\RV]WRXY[Ô_[_̀TVO_[cOUVWSXRTWROY[O_WWY][ROYQOdYVRXY[\OYQORSTOqYVoOcY[TOpeO\]WSOg]pWY[RV_WRYVi

IJKLvLNO�STOma[TVOS_\ORSTOVX̀SRORYOVTr]T\ROaVXRRT[OTsXcT[WTOQVYfORSTOZY[RV_WRYVORS_RORSTOZY[RV_WRYVOS_\OdVYdTVbeOd_XcO
g]pWY[RV_WRYV\O_[cO\]ddbXTV\O_fY][R\Od_XcOpeORSTOma[TVORYORSTOZY[RV_WRYVOQYVO\]pWY[RV_WRTcOqYVoiOPQORSTOZY[RV_WRYVO
Q_Xb\ORYOQ]V[X\SO\]WSOTsXcT[WTOaXRSX[O\TsT[Oc_e\lORSTOma[TVO\S_bbOS_sTORSTOVX̀SRORYOWY[R_WROg]pWY[RV_WRYV\O_[cO\]ddbXTV\O
RYO_\WTVR_X[OaSTRSTVORSTeOS_sTOpTT[OdVYdTVbeOd_XciO�TXRSTVORSTOma[TVlOZY[\RV]WRXY[Ô_[_̀TVO[YVOUVWSXRTWRO\S_bbOS_sTO
_[OYpbX̀_RXY[ORYOd_elOYVORYO\TTORYORSTOd_efT[ROYQOfY[TeORYlO_Og]pWY[RV_WRYVOYVO\]ddbXTVlOTtWTdRO_\Of_eOYRSTVaX\TOpTO
VTr]XVTcOpeOb_ai

IJKLvLMO�STOZY[RV_WRYV�\Od_efT[R\ORYO\]ddbXTV\O\S_bbOpTORVT_RTcOX[O_Of_[[TVO\XfXb_VORYORS_ROdVYsXcTcOX[OgTWRXY[\Ohi�i�lO
hi�i�O_[cOhi�i�i

IJKLvLvOUOZTVRXQXW_RTOQYVOu_efT[RlO_OdVỲVT\\Od_efT[RlOYVOd_VRX_bOYVOT[RXVTO]\TOYVOYWW]d_[WeOYQORSTOuVYnTWROpeORSTO
ma[TVO\S_bbO[YROWY[\RXR]RTO_WWTdR_[WTOYQOqYVoO[YROX[O_WWYVc_[WTOaXRSORSTOZY[RV_WRO�YW]fT[R\i

IJKLvL�O�[bT\\ORSTOZY[RV_WRYVOdVYsXcT\ORSTOma[TVOaXRSO_Od_efT[ROpY[cOX[ORSTOQ]bbOdT[_bO\]fOYQORSTOZY[RV_WROg]flO
d_efT[R\OVTWTXsTcOpeORSTOZY[RV_WRYVOQYVOqYVoOdVYdTVbeOdTVQYVfTcOpeOg]pWY[RV_WRYV\OYVOdVYsXcTcOpeO\]ddbXTV\O\S_bbOpTO
STbcOpeORSTOZY[RV_WRYVOQYVORSY\TOg]pWY[RV_WRYV\OYVO\]ddbXTV\OaSYOdTVQYVfTcOqYVoOYVOQ]V[X\STcOf_RTVX_b\lOYVOpYRSlO
][cTVOWY[RV_WROaXRSORSTOZY[RV_WRYVOQYVOaSXWSOd_efT[ROa_\Of_cTOpeORSTOma[TViO�YRSX[̀OWY[R_X[TcOSTVTX[O\S_bbOVTr]XVTO
fY[TeORYOpTOdb_WTcOX[O_O\Td_V_RTO_WWY][RO_[cO[YROWYffX[̀bTcOaXRSOfY[TeOYQORSTOZY[RV_WRYVlOWVT_RTO_[eOQXc]WX_VeO
bX_pXbXReOYVORYVRObX_pXbXReOY[ORSTOd_VROYQORSTOZY[RV_WRYVOQYVOpVT_WSOYQORV]\RlOYVOT[RXRbTO_[eOdTV\Y[OYVOT[RXReORYO_[O_a_VcOYQO
d][XRXsTOc_f_̀T\O_̀_X[\RORSTOZY[RV_WRYVOQYVOpVT_WSOYQORSTOVTr]XVTfT[R\OYQORSX\OdVYsX\XY[i

IJKLvL�OuVYsXcTcORSTOma[TVOS_\OQ]bQXbbTcOXR\Od_efT[ROYpbX̀_RXY[\O][cTVORSTOZY[RV_WRO�YW]fT[R\lORSTOZY[RV_WRYVO\S_bbO
cTQT[cO_[cOX[cTf[XQeORSTOma[TVOQVYfO_bbObY\\lObX_pXbXRelOc_f_̀TOYVOTtdT[\TlOX[Wb]cX[̀OVT_\Y[_pbTO_RRYV[Te�\OQTT\O_[cO
bXRX̀_RXY[OTtdT[\T\lO_VX\X[̀OY]ROYQO_[eObXT[OWb_XfOYVOYRSTVOWb_XfOQYVOd_efT[ROpeO_[eOg]pWY[RV_WRYVOYVO\]ddbXTVOYQO_[eO
RXTViO�dY[OVTWTXdROYQO[YRXWTOYQO_ObXT[OWb_XfOYVOYRSTVOWb_XfOQYVOd_efT[RlORSTOma[TVO\S_bbO[YRXQeORSTOZY[RV_WRYViOPQO
_ddVYsTcOpeORSTO_ddbXW_pbTOWY]VRlOaST[OVTr]XVTclORSTOZY[RV_WRYVOf_eO\]p\RXR]RTO_O\]VTReOpY[cOQYVORSTOdVYdTVReO_̀_X[\RO
aSXWSORSTObXT[OYVOYRSTVOWb_XfOQYVOd_efT[ROS_\OpTT[O_\\TVRTci

IJKLvLKO�dY[Og]p\R_[RX_bOZYfdbTRXY[OYQORSTOT[RXVTOqYVolORSTOZY[RV_WRYVO\S_bbO\]pfXRO_OVTr]X\XRXY[OQYVORSTO�WY[RV_WRO
p_b_[WT�iOO�STOma[TVO\S_bbOd_eORSTOVTf_X[X[̀O_fY][RObT\\ORSTÒVT_RTVOs_b]TOYQO_Ob]fdO\]fOYQO�k�l���Om�ORSTO\]fOYQO
RaY�O_[cOY[T�S_bQORXfT\ORSTOs_b]TOYQO_[eOXRTf\ORYOpTOWYfdbTRTcOdb]\O_[O_fY][RO[TWT\\_VeORYO\_RX\QeO_[eOY]R\R_[cX[̀O
Zb_Xf\lObXT[\lOYVOn]c̀fT[R\O_̀_X[\RORSTOZY[RV_WRYViOO�[RXbO_bbOVTf_X[X[̀OXRTf\OYQOqYVoO_VTO\_RX\Q_WRYVeOWYfdbTRTcOYVO
WYVVTWRTclORSTOma[TVOf_eOSYbcO_bbOVTR_X[_̀TlOX[Wb]cX[̀OfY[XT\OQYVO_bbO�][WYfdbTRTc�OXRTf\lO][RXbO_bbOXRTf\O_VTO
WYfdbTRTclO_[cOWbY\TY]RO\]pfXRR_b\O_VTOWYfdbTRTi

IJKLvLKL�OZY[RV_WRYV\�OVTr]T\R\OQYVOcX\WY[RX[]_[WTOYQOVTR_X[_̀T\O\S_bbOpTO_WWYfd_[XTcOpeO_OdVYdTVbeOTtTW]RTcOWYdeOYQO
RSTO�ZY[\T[ROYQOg]VTReORYO�Tc]WRXY[OX[OYVOu_VRX_bO�TbT_\TOYQO�TR_X[_̀T�lOUPUO�YW]fT[RO����Ui
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IJKLMLNOJPQRSTUSVQ
IJKLMLNOLNJWXXYZ[\]Ẑ_̀ab̂cad\efg_]àh\YYaZ_[Yijga\acg]\Z_\kga\f̂ i_]âba_̂]aYg̀̀a]h\_abZlgaXgc[g_]amnopâba]hgal\Yigâba
]hga[̂fXYg]gjaq̂crsatgji[]Ẑ_âbacg]\Z_\kgàh\YYâ_Yeauga\XXĉlgjaiX̂_a[̂fXYg]Ẑ_âba]hgav ĉra\_jaqhg_a\i]ĥcZwgja
uea]hgaxq_gcaZ_aqcZ]Z_ks

IJKLyJzST{|}QJ~�J�S��QUR
�ba]hga�̂_̀]ci[]Ẑ_a�\_\kgca\_jaWc[hZ]g[]ab\ZYaXgc̀Z̀]g_]Yea]̂aZ̀̀iga\a�gc]ZbZ[\]gab̂cad\efg_]âca\adĉ�g[]a�gc]ZbZ[\]ga
b̂cad\efg_]�a]hĉikha_̂ab\iY]âba]hga�̂_]c\[]̂c�aqZ]hZ_ab̂ic]gg_aj\èa\b]gca]hga�̂_̀]ci[]Ẑ_a�\_\kgc�̀acg[gZX]âba]hga
�̂_]c\[]̂c�̀aWXXYZ[\]Ẑ_ab̂cad\efg_]�âcaZba]hgaxq_gcab\ZỲaXgc̀Z̀]g_]Yea]̂aX\ea]hga�̂_]c\[]̂caqZ]hZ_àglg_aj\èa\b]gca
]hgaj\]gag̀]\uYZ̀hgjaZ_a]hga�̂_]c\[]a�̂[ifg_]̀�a]hga\f̂ i_]a[gc]ZbZgjauea]hga�̂_̀]ci[]Ẑ_a�\_\kgca\_jaWc[hZ]g[]�a]hg_a
]hga�̂_]c\[]̂caf\e�aiX̂_a]hZc]ea\jjZ]Ẑ_\Yaj\è�a_̂]Z[ga]̂a]hgaxq_gc�a�̂_̀]ci[]Ẑ_a�\_\kgca\_jaWc[hZ]g[]�à]̂Xa]hga
v ĉrai_]ZYaX\efg_]âba]hga\f̂ i_]âqZ_kah\̀augg_acg[gZlgjsa�hga�̂_]c\[]a�Zfgàh\YYaugag�]g_jgja\XXĉXcZ\]gYea\_ja
]hga�̂_]c\[]a�ifàh\YYaugaZ_[cg\̀gjauea]hga\f̂ i_]âba]hga�̂_]c\[]̂c�̀acg\̀̂ _\uYga[̂ ]̀̀âbàhi]ĵq_�ajgY\ea\_ja
]̀\c]�iX�aXYìaZ_]gcg̀]a\̀aXĉlZjgjab̂caZ_a]hga�̂_]c\[]a�̂[ifg_]̀s

IJKL�J�|��RSURTS{J�~��{QRT~U
IJKL�LNa�iù]\_]Z\Ya�̂fXYg]Ẑ_aZ̀a]hgà]\kgaZ_a]hgaXĉkcg̀̀ âba]hgav ĉraqhg_a]hgav ĉrâcajg̀Zk_\]gjaX̂c]Ẑ_a]hgcĝbaZ̀a
ìbbZ[Zg_]Yea[̂fXYg]gaZ_a\[[̂cj\_[gaqZ]ha]hga�̂_]c\[]a�̂[ifg_]̀à̂a]hgaxq_gca[\_â[[iXeâcai]ZYZwga]hgav ĉrab̂caZ]̀a
Z_]g_jgjaìgs

IJKL�L�avhg_a]hga�̂_]c\[]̂ca[̂_̀Zjgc̀a]h\]a]hgav ĉr�âca\aX̂c]Ẑ_a]hgcĝbaqhZ[ha]hgaxq_gca\kcgg̀a]̂a\[[gX]a
g̀X\c\]gYe�aZ̀àiù]\_]Z\YYea[̂fXYg]g�a]hga�̂_]c\[]̂càh\YYa_̂]Zbea]hga�̂_̀]ci[]Ẑ_a�\_\kgc�a\_ja]hga�̂_]c\[]̂ca\_ja
�̂_̀]ci[]Ẑ_a�\_\kgcàh\YYa�̂Z_]YeaXcgX\cga\_jàiufZ]a]̂a]hgaWc[hZ]g[]a\a[̂fXcghg_̀ZlgaYZ̀]âbaZ]gf̀a]̂auga[̂fXYg]gja
ĉa[̂ccg[]gjaXcẐca]̂abZ_\YaX\efg_]sa�\ZYicga]̂aZ_[Yijga\_aZ]gfâ_ài[haYZ̀]aĵg̀a_̂]a\Y]gca]hgacg̀X̂_̀ZuZYZ]eâba]hga
�̂_]c\[]̂ca]̂a[̂fXYg]ga\YYav ĉraZ_a\[[̂cj\_[gaqZ]ha]hga�̂_]c\[]a�̂[ifg_]̀s

IJKL�L�a�X̂_acg[gZX]âba]hgaYZ̀]�a]hgaWc[hZ]g[]�a\̀̀ Z̀]gjauea]hga�̂_̀]ci[]Ẑ_a�\_\kgc�aqZYYaf\rga\_aZ_̀Xg[]Ẑ_a]̂a
jg]gcfZ_gaqhg]hgca]hgav ĉrâcajg̀Zk_\]gjaX̂c]Ẑ_a]hgcĝbaZ̀àiù]\_]Z\YYea[̂fXYg]gsa�ba]hgaWc[hZ]g[]�̀aZ_̀Xg[]Ẑ_a
jZ̀[Ŷ̀ g̀a\_eaZ]gf�aqhg]hgcâca_̂]aZ_[Yijgjâ_a]hgaYZ̀]�aqhZ[haZ̀a_̂]àibbZ[Zg_]Yea[̂fXYg]gaZ_a\[[̂cj\_[gaqZ]ha]hga
�̂_]c\[]a�̂[ifg_]̀à̂a]h\]a]hgaxq_gca[\_â[[iXeâcai]ZYZwga]hgav ĉrâcajg̀Zk_\]gjaX̂c]Ẑ_a]hgcĝbab̂caZ]̀aZ_]g_jgja
ìg�a]hga�̂_]c\[]̂càh\YY�augb̂cgaZ̀̀i\_[gâba]hga�gc]ZbZ[\]gâba�iù]\_]Z\Ya�̂fXYg]Ẑ_�a[̂fXYg]gâca[̂ccg[]ài[haZ]gfa
iX̂_a_̂]ZbZ[\]Ẑ_auea]hgaWc[hZ]g[]sa�_ài[ha[\̀g�a]hga�̂_]c\[]̂càh\YYa]hg_àiufZ]a\acg�ig̀]ab̂ca\_̂]hgcaZ_̀Xg[]Ẑ_auea
]hgaWc[hZ]g[]�a\̀̀ Z̀]gjauea]hga�̂_̀]ci[]Ẑ_a�\_\kgc�a]̂ajg]gcfZ_ga�iù]\_]Z\Ya�̂fXYg]Ẑ_s

IJKL�L�LNa�̂aX\c]Z\YaX\efg_]̀aqZYYaugaf\jga\b]gca]hga]ZfgabZ�gjab̂ca]hga[̂fXYg]Ẑ_âba]hgav ĉrâca]hga]Zfga]̂aqhZ[ha
[̂fXYg]Ẑ_af\eaugag�]g_jgjai_jgca]hga]gcf̀âba]hga�̂_]c\[]�ai_]ZYa]hgabiYYa\_jabZ_\Ya[̂fXYg]Ẑ_a\_ja\[[gX]\_[gâba\YYa
v ĉrahgcgZ_a\kcggjaiX̂_s

IJKL�L�L��vhgcgaXĉ�g[]aZ_[Yijg̀ahg\]Z_ka\_j�̂ca\Zca[̂_jZ]Ẑ_Z_kâcâ]hgcàè]gf̀a]h\]a\cga_̂]aXi]aZ_]̂âXgc\]Ẑ_a\]a]hga
]Zfgâbâ[[iX\_[e�a\àifàh\YYaugaqZ]hhgYjai_]ZYa]hg̀gàè]gf̀ah\lgâXgc\]gja]̂a]hgakg_gc\Yà\]Z̀b\[]Ẑ_âba]hga
Wc[hZ]g[]saa�hgacg]\Z_gja\f̂ i_]àh\YYa\XXĉ�Zf\]ganoâba]hga[̂ ]̀âba]hgàè]gf̀a\̀ajg]gcfZ_gjauea]hga[̂ ]̀aucg\rĵq_a
ìufZ]]gjs

IJKL�L�avhg_a]hgaWc[hZ]g[]�a\̀̀ Z̀]gjauea]hga�̂_̀]ci[]Ẑ_a�\_\kgc�ajg]gcfZ_g̀a]h\]a]hgav ĉrâba\YYâba]hga�̂_]c\[]̂c̀�a
ĉajg̀Zk_\]gjaX̂c]Ẑ_a]hgcĝb�aZ̀àiù]\_]Z\YYea[̂fXYg]g�a]hga�̂_̀]ci[]Ẑ_a�\_\kgcaqZYYaXcgX\cg�a\_ja]hga�̂_̀]ci[]Ẑ_a
�\_\kgca\_jaWc[hZ]g[]àh\YYag�g[i]g�a\a�gc]ZbZ[\]gâba�iù]\_]Z\Ya�̂fXYg]Ẑ_a]h\]àh\YYag̀]\uYZ̀ha]hgaj\]gâba
�iù]\_]Z\Ya�̂fXYg]Ẑ_�ag̀]\uYZ̀hacg̀X̂_̀ZuZYZ]Zg̀âba]hgaxq_gca\_ja�̂_]c\[]̂cab̂càg[icZ]e�af\Z_]g_\_[g�ahg\]�a
i]ZYZ]Zg̀�aj\f\kga]̂a]hgav ĉra\_jaZ_̀ic\_[g�a\_jabZ�a]hga]ZfgaqZ]hZ_aqhZ[ha]hga�̂_]c\[]̂càh\YYabZ_Z̀ha\YYaZ]gf̀â_a]hga
YZ̀]a\[[̂fX\_eZ_ka]hga�gc]ZbZ[\]gsav\cc\_]Zg̀acg�iZcgjauea]hga�̂_]c\[]a�̂[ifg_]̀àh\YYa[̂ffg_[gâ_a]hgaj\]gâba
�iù]\_]Z\Ya�̂fXYg]Ẑ_âba]hgav ĉrâcajg̀Zk_\]gjaX̂c]Ẑ_a]hgcĝbai_Yg̀̀ â]hgcqZ̀gaXĉlZjgjaZ_a]hga�gc]ZbZ[\]gâba
�iù]\_]Z\Ya�̂fXYg]Ẑ_âca]hZ̀aWkcggfg_]s

IJKL�L�a�hga�gc]ZbZ[\]gâba�iù]\_]Z\Ya�̂fXYg]Ẑ_àh\YYaugàiufZ]]gja]̂a]hgaxq_gca\_ja�̂_]c\[]̂cab̂ca]hgZcaqcZ]]g_a
\[[gX]\_[gâbacg̀X̂_̀ZuZYZ]Zg̀a\̀̀Zk_gja]̂a]hgfaZ_a]hga�gc]ZbZ[\]gsa�X̂_ài[ha\[[gX]\_[g�a\_ja[̂_̀g_]âbàicg]eaZba\_e�a
]hgaxq_gcàh\YYaf\rgaX\efg_]âbacg]\Z_\kga\XXYeZ_ka]̂a]hgav ĉrâcajg̀Zk_\]gjaX̂c]Ẑ_a]hgcĝbsa�i[haX\efg_]àh\YYauga
\j�ì]gjab̂cav ĉra]h\]aZ̀aZ_[̂fXYg]gâca_̂]aZ_a\[[̂cj\_[gaqZ]ha]hgacg�iZcgfg_]̀âba]hga�̂_]c\[]a�̂[ifg_]̀s
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IJKLMLNOPQRSTURVWXTYSUXSRZ[\]̂WRSTUR_̂[̀SWaXSŶ[RbZ[ZcUWRZWURWUdaYWU\RŜRY[̀eUXSRSTURf ŴgRĥ WURSTZ[RSîRjklRSYhÙR
eWŶWRŜRXUWSYQmY[cRSTURf ŴgRZ̀RnUY[cR̀aǹSZ[SYZoomRX̂heoUSUR̂[RZXX̂a[SR̂QRSTUR\ỲX̂pUWmR̂QR̂[UR̂WRĥ WURYSUh̀RSTZSRZWUR
[̂SR̀aQQYXYU[SomRX̂heoUSUqRSTUR_̂[SWZXŜWR̀TZooRnURoYZnoURŜRSTURri[UWRQ̂WRSTURZĥ a[SR̂QRZ[mRX̂ S̀̀qRZ\\YSŶ[ZoRQUÙR̂WR
X̂heU[̀ZSŶ[R\aURQŴhR̂WReZY\RnmRSTURri[UWRŜRSTURVWXTYSUXSRZ[\]̂WRSTUR_̂[̀SWaXSŶ[RbZ[ZcUWRQ̂WRSTURZ\\YSŶ[ZoR
Y[̀eUXSŶ[̀s

IJKLKJtuvwxuyJz{{|}u~{�J�vJ���
IJKLKL�R�TURri[UWRhZmR̂XXaemR̂WRàURZ[mRX̂heoUSU\R̂WReZWSYZoomRX̂heoUSU\RêWSŶ[R̂QRSTURf ŴgRZSRZ[mR̀SZcURiTU[R
àXTRêWSŶ[RỲR\ÙYc[ZSU\RnmR̀UeZWZSURZcWUUhU[SRiYSTRSTUR_̂[SWZXŜWqReŴpY\U\R̀aXTR̂XXaeZ[XmR̂WRàURỲRX̂[̀U[SU\RŜR
nmRSTURY[̀aWUWRZ[\RZaST̂WY�U\RnmReanoYXRZaST̂WYSYÙRTZpY[cR�aWỲ\YXSŶ[R̂pUWRSTUR�Ŵ�UXSsR�aXTReZWSYZoR̂XXaeZ[XmR̂WRàUR
hZmRX̂hhU[XURiTUSTUWR̂WR[̂SRSTURêWSŶ[RỲR̀aǹSZ[SYZoomRX̂heoUSUqReŴpY\U\RSTURri[UWRZ[\R_̂[SWZXŜWRTZpUR
ZXXUeSU\RY[RiWYSY[cRSTURWÙê[̀YnYoYSYÙRZ̀̀Yc[U\RŜRUZXTR̂QRSTUhRQ̂WReZmhU[S̀qRWUSZY[ZcURYQRZ[mqR̀UXaWYSmqRhZY[SU[Z[XUqR
TUZSqRaSYoYSYÙqR\ZhZcURŜRSTURf ŴgRZ[\RY[̀aWZ[XUqRZ[\RTZpURZcWUU\RY[RiWYSY[cRX̂[XUW[Y[cRSTUReUWŶ\RQ̂WRX̂WWUXSŶ[R̂QR
STURf ŴgRZ[\RX̂hhU[XUhU[SR̂QRiZWWZ[SYÙRWUdaYWU\RnmRSTUR_̂[SWZXSR�̂XahU[S̀sRfTU[RSTUR_̂[SWZXŜWRX̂[̀Y\UẀRZR
êWSŶ[R̀aǹSZ[SYZoomRX̂heoUSUqRSTUR_̂[SWZXŜWRZ[\R_̂[̀SWaXSŶ[RbZ[ZcUWR̀TZooR�̂Y[SomReWUeZWURZ[\R̀anhYSRZRoỲSRŜRSTUR
VWXTYSUXSRZ̀ReŴpY\U\Ra[\UWR�UXSŶ[R�s�sksR_̂[̀U[SR̂QRSTUR_̂[SWZXŜWRŜReZWSYZoR̂XXaeZ[XmR̂WRàUR̀TZooR[̂SRnUR
a[WUZ̀̂ [ZnomRiYSTTUo\sR�TUR̀SZcUR̂QRSTUReŴcWÙ̀ R̂QRSTURf ŴgR̀TZooRnUR\USUWhY[U\RnmRiWYSSU[RZcWUUhU[SRnUSiUU[RSTUR
ri[UWRZ[\R_̂[SWZXŜWR̂WqRYQR[̂RZcWUUhU[SRỲRWUZXTU\qRnmR\UXỲŶ[R̂QRSTURVWXTYSUXSRZQSUWRX̂[̀aoSZSŶ[RiYSTRSTUR
_̂[̀SWaXSŶ[RbZ[ZcUWs

IJKLKL�RPhhU\YZSUomReWŶWRŜR̀aXTReZWSYZoR̂XXaeZ[XmR̂WRàUqRSTURri[UWqR_̂[̀SWaXSŶ[RbZ[ZcUWqR_̂[SWZXŜWqRZ[\R
VWXTYSUXSR̀TZooR�̂Y[SomRY[̀eUXSRSTURZWUZRŜRnUR̂XXaeYU\R̂WRêWSŶ[R̂QRSTURf ŴgRŜRnURàU\sR�TUR_̂[SWZXŜWRiYooReŴpY\UR
STURri[UWRZ[\R_̂[̀SWaXSŶ[RbZ[ZcUWRiYSTReT̂ŜcWZeT̀R\̂XahU[SY[cRSTURX̂[\YSŶ[R̂QRSTUR̀eZXURŜRnUR̂XXaeYU\sRR�TUR
eT̂ŜcWZeT̀RhàSRnUR\ZSU\RZ[\R̀aeeoYU\RiYSTY[RSTWUURj�lRnàY[Ù̀R\Zm̀R̂QRSTURY[̀eUXSŶ[sRRV[mR̀aǹUdaU[SR\ZhZcURŜR
STUR̀eZXURiTYXTRXZ[[̂SRnURX̂[QYWhU\RnmRSTUR_̂[SWZXŜW�̀ReT̂ŜcWZeT̀RjZ̀R̂XXaWWY[cRZ̀RZRWÙaoSR̂QRSTURri[UW�̀R
X̂XaeZ[XmlRiYooRnURWUeZYWU\RnmRSTUR_̂[SWZXŜWRZSR[̂RZ\\YSŶ[ZoRX̂ S̀RŜRSTURri[UWs

IJKLKL�R�[oÙ̀ R̂STUWiỲURZcWUU\Raê[qReZWSYZoR̂XXaeZ[XmR̂WRàUR̂QRZRêWSŶ[R̂WRêWSŶ[̀R̂QRSTURf ŴgR̀TZooR[̂SRX̂[̀SYSaSUR
ZXXUeSZ[XUR̂QRf ŴgR[̂SRX̂heomY[cRiYSTRSTURWUdaYWUhU[S̀R̂QRSTUR_̂[SWZXSR�̂XahU[S̀s

IJKL��J�x~uyJ���}y�wx�~Ju~�J�x~uyJtu���~w
IJKL��L�R�ê[RX̂heoUSŶ[R̂QRSTURf ŴgqRSTUR_̂[SWZXŜWR̀TZooRQ̂WiZW\RŜRSTUR_̂[̀SWaXSŶ[RbZ[ZcUWRZR[̂SYXURSTZSRSTUR
f ŴgRỲRWUZ\mRQ̂WRQY[ZoRY[̀eUXSŶ[RZ[\RZXXUeSZ[XUqRZ[\R̀TZooRZò̂RQ̂WiZW\RŜRSTUR_̂[̀SWaXSŶ[RbZ[ZcUWRZRQY[ZoR
_̂[SWZXŜW�̀RVeeoYXZSŶ[RQ̂WR�ZmhU[SsR�ê[RWUXUYeSqRSTUR_̂[̀SWaXSŶ[RbZ[ZcUWR̀TZooReUWQ̂WhRZ[RY[̀eUXSŶ[RŜRX̂[QYWhR
STURX̂heoUSŶ[R̂QRf ŴgR̂QRSTUR_̂[SWZXŜWsR�TUR_̂[̀SWaXSŶ[RbZ[ZcUWR̀TZooRhZgURWUX̂hhU[\ZSŶ[̀RŜRSTURVWXTYSUXSR
iTU[RSTURf ŴgR̂QRZooR̂QRSTUR_̂[SWZXŜẀRỲRWUZ\mRQ̂WRQY[ZoRY[̀eUXSŶ[qRZ[\R̀TZooRSTU[RQ̂WiZW\RSTUR_̂[SWZXŜẀ�R[̂SYXÙR
Z[\RVeeoYXZSŶ[RQ̂WR�ZmhU[SR̂WR�Ŵ�UXSRVeeoYXZSŶ[RQ̂WR�ZmhU[SqRŜRSTURVWXTYSUXSqRiT̂RiYooReŴheSomRhZgUR̀aXTR
Y[̀eUXSŶ[sRfTU[RSTURVWXTYSUXSRQY[\̀RSTURf ŴgRZXXUeSZnoURa[\UWRSTUR_̂[SWZXSR�̂XahU[S̀RZ[\RSTUR_̂[SWZXSRQaoomR
eUWQ̂WhU\qRSTUR_̂[̀SWaXSŶ[RbZ[ZcUWRZ[\RVWXTYSUXSRiYooReŴheSomRỲ̀aURZRQY[ZoR_UWSYQYXZSURQ̂WR�ZmhU[SR̂WR�Ŵ�UXSR
_UWSYQYXZSURQ̂WR�ZmhU[SR̀SZSY[cRSTZSRŜRSTURnÙSR̂QRSTUYWRg[̂ioU\cUqRY[Q̂WhZSŶ[RZ[\RnUoYUQqRZ[\R̂[RSTURnZ̀ỲR̂QRSTUYWR
[̂�̀YSURpỲYS̀RZ[\RY[̀eUXSŶ[̀qRSTURf ŴgRTZ̀RnUU[RX̂heoUSU\RY[RZXX̂W\Z[XURiYSTRSTUR_̂[SWZXSR�̂XahU[S̀RZ[\RSTZSRSTUR
U[SYWURnZoZ[XURQ̂a[\RŜRnUR\aURSTUR_̂[SWZXŜWRZ[\R[̂SU\RY[RSTURQY[ZoR_UWSYQYXZSURỲR\aURZ[\ReZmZnoUsR�TUR_̂[̀SWaXSŶ[R
bZ[ZcUW�̀RZ[\RVWXTYSUXS�̀RQY[ZoR_UWSYQYXZSURQ̂WR�ZmhU[SR̂WR�Ŵ�UXSR_UWSYQYXZSURQ̂WR�ZmhU[SRiYooRX̂[̀SYSaSURZRQaWSTUWR
WUeWÙU[SZSŶ[RSTZSRX̂[\YSŶ[̀RoỲSU\RY[R�UXSŶ[R�s��skRZ̀ReWUXU\U[SRŜRSTUR_̂[SWZXŜW�̀RnUY[cRU[SYSoU\RŜRQY[ZoReZmhU[SR
TZpURnUU[RQaoQYooU\s

IJKL��L�L�OPQRSTURf ŴgRỲR[̂SRZXXUeSU\RnmRSTURri[UWRZQSUWRQY[ZoRY[̀eUXSŶ[RZ[\RZ\\YSŶ[ZoRSYhURỲRWUdaYWU\RŜRX̂heoUSUR
YSUh̀RY\U[SYQYU\R\aWY[cRSTURQY[ZoRY[̀eUXSŶ[qRSTUR\ZSUR̀SZWSY[cRSTUR̂[U�mUZWRX̂WWUXSŶ[ReUWŶ\R\ÙXWYnU\RY[RVWSYXoUR�kR
T̀ZooRnUR̀USRnmRSTURVWXTYSUXSRZSRYS̀R\ỲXWUSŶ[s

IJKL��L�L�OPQRSTURVWXTYSUXSRZ[\R_̂[̀SWaXSŶ[RbZ[ZcUWRZWURWUdaYWU\RŜReUWQ̂WhRZ\\YSŶ[ZoRY[̀eUXSŶ[̀R̀aǹUdaU[SRŜRSTUR
�QY[ZoRY[̀eUXSŶ[�RnUXZàURSTURf ŴgRQZYòRŜRX̂heomRiYSTRSTURWUdaYWUhU[S̀R̂QRSTUR_̂[SWZXSqRSTURZĥ a[SR̂QR
X̂heU[̀ZSŶ[ReZY\RŜRSTURVWXTYSUXSRZ[\R_̂[̀SWaXSŶ[RbZ[ZcUWRnmRSTURri[UWRQ̂WRZ\\YSŶ[ZoR̀UWpYXÙR̀TZooRnUR\U\aXSU\R
QŴhRSTURQY[ZoReZmhU[SRŜRSTUR_̂[SWZXŜWs
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IJKLMNLOPQRSTURVPWSXYZP[Y\]RXTPX̂VPYX\PVR]YSXSX_PVRTYSXR̀P[RVaRXTY_RPbUYZZPcRâ]RP̀dRPdXTSZPTURPêXTVYaT̂VPbdc]STbPT̂P
TURPfVaUSTRaTPTUV̂d_UPTURPêXbTVdaTŜXPgYXY_RVh
ijkPYXPYWWS̀YlSTPTUYTP[Y\V̂ZZbmPcSZZbPŴVP]YTRVSYZbPYX̀PRndS[]RXTmPYX̀P̂TURVPSX̀RcTR̀XRbbPâXXRaTR̀PoSTUPTURPp V̂qP
ŴVPoUSaUPTURProXRVP̂VPTURProXRVsbP[V̂[RVT\P]S_UTPcRPVRb[̂XbScZRP̂VPRXad]cRVR̀PiZRbbPY]̂ dXTbPoSTUURZ̀Pc\P
roXRVkPUYlRPcRRXP[YS̀P̂VP̂TURVoSbRPbYTSbWSR̀m

itkPYPaRVTSWSaYTRPRlS̀RXaSX_PTUYTPSXbdVYXaRPVRndSVR̀Pc\PTURPêXTVYaTPûad]RXTbPT̂PVR]YSXPSXPŴVaRPYWTRVPWSXYZP
[Y\]RXTPSbPadVVRXTZ\PSXPRWWRaTmP

ivkPYPoVSTTRXPbTYTR]RXTPTUYTPTURPêXTVYaT̂VPqX̂obP̂WPX̂PVRYb̂XPTUYTPTURPSXbdVYXaRPoSZZPX̂TPcRPVRXRoYcZRPT̂PâlRVP
TURP[RVŜ̀ PVRndSVR̀Pc\PTURPêXTVYaTPûad]RXTbmP

iwkPâXbRXTP̂WPbdVRT\mPSWPYX\mPT̂PWSXYZP[Y\]RXTP
ixkP̀̂ad]RXTYTŜXP̂WPYX\Pb[RaSYZPoYVVYXTSRbmPbdaUPYbP]YXdWYaTdVRVbsPoYVVYXTSRbP̂VPb[RaSWSaPydcâXTVYaT̂VP
oYVVYXTSRbmPYX̀P

izkSWPVRndSVR̀Pc\PTURProXRVmP̂TURVP̀YTYPRbTYcZSbUSX_P[Y\]RXTP̂VPbYTSbWYaTŜXP̂WP̂cZS_YTŜXbmPbdaUPYbPVRaRS[TbPYX̀P
VRZRYbRbPYX̀PoYSlRVbP̂WPZSRXbmPaZYS]bmPbRadVST\PSXTRVRbTbmP̂VPRXad]cVYXaRbPYVSbSX_P̂dTP̂WPTURPêXTVYaTmPT̂PTURP
R{TRXTPYX̀PSXPbdaUPŴV]PYbP]Y\PcRP̀RbS_XYTR̀Pc\PTURProXRV|P
iYk}WPYPydcâXTVYaT̂VPVRWdbRbPT̂PWdVXSbUPYPVRZRYbRP̂VPoYSlRVPVRndSVR̀Pc\PTURProXRVmPTURPêXTVYaT̂VP]Y\P
WdVXSbUPYPĉX̀PbYTSbWYaT̂V\PT̂PTURProXRVPT̂PSX̀R]XSW\PTURProXRVPY_YSXbTPbdaUPZSRXmPaZYS]mPbRadVST\P
SXTRVRbTmP̂VPRXad]cVYXaR|P}WPYPZSRXmPaZYS]mPbRadVST\PSXTRVRbTmP̂VPRXad]cVYXaRPVR]YSXbPdXbYTSbWSR̀PYWTRVP
[Y\]RXTbPYVRP]ỲRmPTURPêXTVYaT̂VPbUYZZPVRWdX̀PT̂PTURProXRVPYZZP]̂ XR\PTUYTPTURProXRVP]Y\PcRP
â][RZZR̀PT̂P[Y\PSXP̀SbaUYV_SX_PTURPZSRXmPaZYS]mPbRadVST\PSXTRVRbTmP̂VPRXad]cVYXaRmPSXaZd̀SX_PYZZPâbTbPYX̀P
VRYb̂XYcZRPYTT̂VXR\bsPWRRb|

IJKLMNLOLM~}XPỲ S̀TŜXPT̂PTURPbdc]STTYZbPVRndRbTR̀PSXP�P�|j�|tPYĉlRmPTURPêXTVYaT̂VPbUYZZPbdc]STPVRZRYbRbP̂VPoYSlRVbP̂WP
ZSRXbPWV̂]PRYaUPydcâXTVYaT̂VmP]YTRVSYZPbd[[ZSRVmPYX̀P̂TURVbPoSTUPZSRXPVS_UTbPY_YSXbTPTURP[V̂[RVT\P̂WPTURProXRVPYX̀P
bUYZZPbdc]STPYPZSbTP̂WPbdaUP[YVTSRb|

IJKLMNL�P}WmPYWTRVPydcbTYXTSYZPê][ZRTŜXP̂WPTURPp V̂qmPWSXYZPâ][ZRTŜXPTURVR̂WPSbP]YTRVSYZZ\P̀RZY\R̀PTUV̂d_UPX̂PWYdZTP̂WP
TURPêXTVYaT̂VP̂VPc\PSbbdYXaRP̂WPeUYX_RPrV̀RVbPYWWRaTSX_PWSXYZPâ][ZRTŜXmPYX̀PTURPêXbTVdaTŜXPgYXY_RVPYX̀PfVaUSTRaTP
b̂PâXWSV]mPTURProXRVPbUYZZmPd[̂XPY[[ZSaYTŜXPc\PTURPêXTVYaT̂VPYX̀PaRVTSWSaYTŜXPc\PTURPêXbTVdaTŜXPgYXY_RVPYX̀P
fVaUSTRaTmPYX̀PoSTÛdTPTRV]SXYTSX_PTURPêXTVYaTmP]YqRP[Y\]RXTP̂WPTURPcYZYXaRP̀dRPŴVPTUYTP[̂VTŜXP̂WPTURPp V̂qPWdZZ\P
â][ZRTR̀mPâVVRaTR̀mPYX̀PYaaR[TR̀|P}WPTURPVR]YSXSX_PcYZYXaRPŴVPp V̂qPX̂TPWdZZ\Pâ][ZRTR̀P̂VPâVVRaTR̀PSbPZRbbPTUYXP
VRTYSXY_RPbTS[dZYTR̀PSXPTURPêXTVYaTPûad]RXTbmPYX̀PSWPĉX̀bPUYlRPcRRXPWdVXSbUR̀mPTURPoVSTTRXPâXbRXTP̂WPTURPbdVRT\PT̂P
[Y\]RXTP̂WPTURPcYZYXaRP̀dRPŴVPTUYTP[̂VTŜXP̂WPTURPp V̂qPWdZZ\Pâ][ZRTR̀PYX̀PYaaR[TR̀PbUYZZPcRPbdc]STTR̀Pc\PTURP
êXTVYaT̂VPT̂PTURPfVaUSTRaTPTUV̂d_UPTURPêXbTVdaTŜXPgYXY_RVP[VŜVPT̂PaRVTSWSaYTŜXP̂WPbdaUP[Y\]RXT|PydaUP[Y\]RXTPbUYZZP
cRP]ỲRPdX̀RVPTRV]bPYX̀PâX̀STŜXbP_̂lRVXSX_PWSXYZP[Y\]RXTmPR{aR[TPTUYTPSTPbUYZZPX̂TPâXbTSTdTRPYPoYSlRVP̂WPeZYS]b|

IJKLMNL�P�URP]YqSX_P̂WPWSXYZP[Y\]RXTPbUYZZPâXbTSTdTRPYPoYSlRVP̂WPeZYS]bPc\PTURProXRVPR{aR[TPTÛbRPYVSbSX_PWV̂]
LM ZSRXbmPeZYS]bmPbRadVST\PSXTRVRbTbmP̂VPRXad]cVYXaRbPYVSbSX_P̂dTP̂WPTURPêXTVYaTPYX̀PdXbRTTZR̀�
LO WYSZdVRP̂WPTURPp V̂qPT̂Pâ][Z\PoSTUPTURPVRndSVR]RXTbP̂WPTURPêXTVYaTPûad]RXTb�
L� TRV]bP̂WPb[RaSYZPoYVVYXTSRbPVRndSVR̀Pc\PTURPêXTVYaTPûad]RXTb�
L� Yd̀STbP[RVŴV]R̀Pc\PTURProXRVmPSWP[RV]STTR̀Pc\PTURPêXTVYaTPûad]RXTbmPYWTRVPWSXYZP[Y\]RXT�P̂V
L� êbTbmPẐbbP̂VP̀Y]Y_RbPbdbTYSXR̀mPRSTURVP[VŜVPT̂P̂VPbdcbRndRXTPT̂PbdaUP[Y\]RXTmPYbPYPVRbdZTP̂WPYX\P

cVRYaUP̂WPTURPêXTVYaTmP̂VPYX\PoV̂X_WdZPYaTP̂VP̂]SbbŜXP̂WPTURPêXTVYaT̂VP̂VPYX\PydcâXTVYaT̂V|

IJKLMNL�PfaaR[TYXaRP̂WPWSXYZP[Y\]RXTPc\PTURPêXTVYaT̂VmPYPydcâXTVYaT̂VmP̂VPYPbd[[ZSRVmPbUYZZPâXbTSTdTRPYPoYSlRVP̂WP
aZYS]bPc\PTUYTP[Y\RRPR{aR[TPTÛbRP[VRlŜdbZ\P]ỲRPSXPoVSTSX_PYX̀PS̀RXTSWSR̀Pc\PTUYTP[Y\RRPYbPdXbRTTZR̀PYTPTURPTS]RP̂WP
WSXYZPf[[ZSaYTŜXPŴVP�Y\]RXT|

�������JMNJJJ����������J��J�������J���J��������
IJMNLMJ������J��������� ¡J� ¢J���£��¤¡
�URPêXTVYaT̂VPbUYZZPcRPVRb[̂XbScZRPŴVPSXSTSYTSX_mP]YSXTYSXSX_mPYX̀Pbd[RVlSbSX_PYZZPbYWRT\P[VRaYdTŜXbPYX̀P[V̂_VY]bPSXP
âXXRaTŜXPoSTUPTURP[RVŴV]YXaRP̂WPTURPêXTVYaT|P�URPêXTVYaT̂VPbUYZZPbdc]STPTURPêXTVYaT̂VsbPbYWRT\P[V̂_VY]PT̂PTURP
êXbTVdaTŜXPgYXY_RVPŴVPVRlSRoPYX̀Pâ V̂̀SXYTŜXPoSTUPTURPbYWRT\P[V̂_VY]bP̂WP̂TURVPêXTVYaT̂Vb|P�URPêXbTVdaTŜXP
gYXY_RVsbPVRb[̂XbScSZSTSRbPŴVPVRlSRoPYX̀Pâ V̂̀SXYTŜXP̂WPbYWRT\P[V̂_VY]bPbUYZZPX̂TPR{TRX̀PT̂P̀SVRaTPâXTV̂ZP̂lRVP̂VP
aUYV_RP̂WPTURPYaTbP̂VP̂]SbbŜXbP̂WPTURPêXTVYaT̂VbmPydcâXTVYaT̂VbmPY_RXTbP̂VPR][Ẑ\RRbP̂WPTURPêXTVYaT̂VbP̂VP
ydcâXTVYaT̂VbmP̂VPYX\P̂TURVP[RVb̂XbP[RVŴV]SX_P[̂VTŜXbP̂WPTURPp V̂qPYX̀PX̂TP̀SVRaTZ\PR][Ẑ\R̀Pc\PTURPêXbTVdaTŜXP
gYXY_RV|
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HIJKLJLJMNOPQRSTQORUVWUXYZZ[UR\W]OPWV̂Z\UXORUVPVQVSQVP_̀UaSVPQSVPVP_USPbUWY]\RcVWVP_USZZUWSX\Q[U]R\TSYQVOPWUSPbU]RO_RSaWU
VPUTOPP\TQVOPUdVQeUQe\UfORgUSPbUQe\UfORgUWVQ\UTOPWVWQ\PQUdVQeUS]]ZVTŜZ\UZSdWUSPbUR\_YZSQVOPẀUSPbU_\P\RSZZ[USTT\]Q\bU
WQSPbSRbWUVPUQe\UTOPWQRYTQVOPUVPbYWQR[hUNOPQRSTQORUSTgPOdZ\b_\WUSPbUS_R\\WUQeSQUVQUVWUXYZZ[UR\W]OPWV̂Z\UXORUQe\U
WY]\RcVWVOPUSPbUTOPQROZUOXUQe\UfORgUSPbUOXUNOPQRSTQORiWU\a]ZO[\\ẀUWŶTOPQRSTQORWUSPbjORUWY]]ZV\RẀUkSPbUSP[U]SRQ[U
\a]ZO[\bUbVR\TQZ[UORUVPbVR\TQZ[Û[USP[UOXUQe\àUORUXORUdeOaUSP[UOXUQe\aUSR\UZ\_SZZ[UR\W]OPWV̂Z\lUSPbUQe\Ua\SPẀU
a\QeObWUSPbUaSPP\RUVPUdeVTeUQe\UfORgUVWU]\RXORa\bh

HIJKLJLmUNOPQRSTQORUW]\TVXVTSZZ[US_R\\WUQOU]ROcVb\USZZUP\T\WWSR[U\nYV]a\PQ̀U_Vc\USZZUR\nYVR\bUPOQVT\ẀU]\RXORaUSZZU
R\nYVR\bUQ\WQẀUSPbUQOU\a]ZO[USZZUP\T\WWSR[UWSX\Q[Ua\SWYR\WUSPbU]ROT\bYR\WUQOU]ROQ\TQUVQWU\a]ZO[\\ẀUS_\PQẀU
WŶTOPQRSTQORẀUSPbUSZZUOQe\RU]\RWOPWUSQUQoe\UpROq\TQUWVQ\UXROaUSP[UeSrSRbWUTR\SQ\bUbVR\TQZ[UORUVPbVR\TQZ[Û[UNOPQRSTQORiWU
O]\RSQVOPUORU]\RXORaSPT\UOXUQe\UfORg̀USPbUSP[UeSrSRbWUdeVTeUSR\UPOQUTR\SQ\bÛ[UNOPQRSTQORiWUO]\RSQVOPWUORU
]\RXORaSPT\UOXUQe\UfORgUQOUdeVTeUWYTeU]SRQV\WUSR\U\s]OW\bUSQUQe\UpROq\TQUWVQ\USWUSUR\WYZQUOXUNOPQRSTQORiWUO]\RSQVOPWUORU
]\RXORaSPT\UOXUQe\UfORghUtPUQe\U\c\PQUQeSQU\nYV]a\PQUORUWSX\Q[Ub\cVT\WUSR\UR\nYVR\b̀UNOPQRSTQORUS_R\\WUQeSQUVQUdVZU
ÔQSVPUWYTeU\nYV]a\PQUORUWSX\Q[Ub\cVT\WUSPbU\a]ZO[UWSa\USQUVQWUWOZ\U\s]\PW\̀USPbUdVZZUWQRVTQZ[USbe\R\UQOUSZZU]ROcVWVOPWU
OXUQe\UuTTY]SQVOPSZUvSX\Q[USPbUw\SZQeUxTQ̀USWUd\ZZUSWUSP[UvQSQ\UWQSQY\ẀUTOb\ẀURYZ\WUSPbUR\_YZSQVOPWU]\RQSVPVP_UQOUQe\U
WSX\Q[UORU]RO]\RQ[UUSWUaS[Û\Ub\\a\bUS]]ZVTŜZ\UQOUQe\UNOPQRSTQORiWUdORgUORUQe\UdORgUOXUSP[U]\RWOPUORU]SRQ[UbVR\TQZ[UORU
VPbVR\TQZ[U\a]ZO[\bÛ[UNOPQRSTQORUORUXORUdeOaUTOPQRSTQORUVWUR\W]OPWV̂Z\hUNOPQRSTQORUS_R\\WUQeSQUVQUWeSZZÛ\U
NOPQRSTQORiWUWOZ\UR\W]OPWV̂VZVQ[UQOU\PWYR\UQeSQU\STeUOXUVQWU\a]ZO[\\ẀUWŶTOPQRSTQORWUSPbUWY]]ZV\RWUSR\USZWOUXYZZ[USdSR\U
SPbUVPUTOa]ZVSPT\UdVQeUSZZUWYTeUWQSQYQ\ẀUTOb\ẀURYZ\WUSPbUR\_YZSQVOPWUSQUSZZUQVa\Wh

HIJKLJLyUzROaUQe\UTOaa\PT\a\PQUYPQVZUQe\USTT\]QSPT\UOXUQe\UfORg̀UNOPQRSTQORUWeSZZÛ\UWOZ\Z[UR\W]OPWV̂Z\UXORUQe\UTSR\U
OXUQe\UfORgUTOc\R\bÛ[UQe\UNOPQSTQUSPbUXORUQe\UaSQ\RVSZẀUWY]]ZV\WUSPbU\nYV]a\PQUb\ZVc\R\bUSQUQe\UvVQ\UVPQ\Pb\bUQOÛ\U
YW\bUVPUQe\UfORg̀USPbUSZZUVPqYR[UORUbSaS_\UQOUQe\UWSa\UXROaUdeSQ\c\RUTSYW\UWeSZZÛ\UaSb\U_OObUSQUQeVWU\s]\PW\Û\XOR\U
Qe\UXVPSZU]S[a\PQUVWUaSb\hUNOPQRSTQORUWeSZZU]ROcVb\UWYVQŜZ\Ua\SPWUOXU]ROQ\TQVOPUXORUSPbUWeSZZU]ROQ\TQUSZZUaSQ\RVSZWU
VPQ\Pb\bUQOÛ\UYW\bUVPUQe\UfORg̀USZZUdORgUVPU]RO_R\WẀUSPbUSZZUTOa]Z\Q\bUdORghUNOPQRSTQORUWeSZZUQSg\USZZUP\T\WWSR[U
]R\TSYQVOPWUQOU]R\c\PQUVPqYR[UORUbSaS_\UQOUQe\UfORgÛ[UXZOOb̀UXVR\UXR\\rVP_UORUXROaUVPTZ\a\PTV\WUOXUQe\Ud\SQe\Rh

HIJKLJL{U|OQÛ[UdS[UOXUZVaVQSQVOPUOXUQe\UXOR\_OVP_̀USQUQe\U\PbUOXU\STeUdORgbS[̀UNOPQRSTQORUWeSZZUW\TYR\USZZU]Od\RUQOOZWU
SPbUOQe\RU]OQ\PQVSZZ[UbSP_\ROYWUQOOZWUSPbU\nYV]a\PQUSPbUWeSZZUR\aOc\Ua\SPWUOXUSTT\WWUQOUSR\SWUOXUQe\UfORgUWVQ\̀UWOUSWU
QOUXYRQe\RU]ROQ\TQUQe\UWSX\Q[UOXUOTTY]SPQWUOXUQe\U]R\aVW\WUbYRVP_UWYTeUOXX}dORgUeOYRWh

HIJKLJL~UNOPQRSTQORiWUÔZV_SQVOPWUYPb\RUQeVWUW\TQVOPUSR\UPOQUb\]\Pb\PQUY]OPUSP[UnY\WQVOPUOXUP\_ZV_\PT\UOPUVQU]SRQUORUOPU
Qe\U]SRQUOXUVQWUOXXVT\RẀUS_\PQẀUW\RcSPQWUORU\a]ZO[\\ẀUSPbUP\VQe\RUQe\US]]ROcSZÛ[UQe\UxRTeVQ\TQUORUQe\UudP\RUQOU
xRTeVQ\TQUQOUTSZZUSQQ\PQVOPUQOUVa]RO]\RUORUVPSb\nYSQ\Ua\QeObWUORUQOUR\nYVR\USUTeSP_\UVPUa\QeObWUPORUQe\UP\_Z\TQUOXUQe\U
xRTeVQ\TQUORUQe\UudP\RUQOUbVR\TQUNOPQRSTQORUQOUQSg\USP[U]SRQVTYZSRU]R\TSYQVOPWUORUQOUR\XRSVPUXROaUbOVP_USP[U]SRQVTYZSRU
QeVP_UWeSZZU\sTYW\UQe\UNOPQRSTQORUXROaUeVWUÔZV_SQVOPWUe\R\YPb\RUVPUTSW\UOXUSP[UWYTeUVPqYR[UQOU]\RWOPUORUbSaS_\UQOU
]RO]\RQ[hU�e\U]ROcVWVOPWUOXUQeVWUW\TQVOPUSR\UVPQ\Pb\bUXORUQe\UWOZ\Û\P\XVQUSPbU]ROQ\TQVOPUOXUQe\UudP\RUSPbUWeSZZUPOQU
TR\SQ\USP[UTSYW\UOXUSTQVOPUVPUXScORUOXUSP[U]\RWOP̀UTOR]ORSQVOPU\PQVQ[̀UOQe\RUQeSPUQe\UudP\Rh

HIJKLmI������I��I�������I���I��������
HIJKLmLJU�e\UNOPQRSTQORUWeSZZUQSg\UR\SWOPŜZ\U]R\TSYQVOPWUXORUWSX\Q[UOX̀USPbUWeSZZU]ROcVb\UR\SWOPŜZ\U]ROQ\TQVOPUQOU
]R\c\PQUbSaS_\̀UVPqYR[̀UORUZOWWUQO

LJ \a]ZO[\\WUOPUQe\UfORgUSPbUOQe\RU]\RWOPWUdeOUaS[Û\USXX\TQ\bUQe\R\̂[�
Lm Qe\UfORgUSPbUaSQ\RVSZWUSPbU\nYV]a\PQUQOÛ\UVPTOR]ORSQ\bUQe\R\VP̀Ude\Qe\RUVPUWQORS_\UOPUORUOXXUQe\UWVQ\̀U

YPb\RUTSR\̀UTYWQOb[̀UORUTOPQROZUOXUQe\UNOPQRSTQOR̀USUvŶTOPQRSTQOR̀UORUSUvŶ}WŶTOPQRSTQOR�
Ly OQe\RU]RO]\RQ[USQUQe\UWVQ\UORUSbqST\PQUQe\R\QÒUWYTeUSWUQR\\ẀUWeRŶẀUZSdPẀUdSZgẀU]Sc\a\PQẀUROSbdS[ẀU

WQRYTQYR\ẀUSPbUYQVZVQV\WUPOQUb\WV_PSQ\bUXORUR\aOcSZ̀UR\ZOTSQVOP̀UORUR\]ZST\a\PQUVPUQe\UTOYRW\UOXU
TOPWQRYTQVOP�USPb

L{ TOPWQRYTQVOPUORUO]\RSQVOPWÛ[UQe\UudP\R̀Uv\]SRSQ\UNOPQRSTQORẀUORUOQe\RUNOPQRSTQORWh

HIJKLmLmU�e\UNOPQRSTQORUWeSZZUTOa]Z[UdVQèUSPbU_Vc\UPOQVT\WUR\nYVR\bÛ[US]]ZVTŜZ\UZSdẀUWQSQYQ\ẀUORbVPSPT\ẀUTOb\ẀU
RYZ\WUSPbUR\_YZSQVOPẀUSPbUZSdXYZUORb\RWUOXU]ŶZVTUSYQeORVQV\ẀÛ\SRVP_UOPUWSX\Q[UOXU]\RWOPWUORU]RO]\RQ[UORUQe\VRU
]ROQ\TQVOPUXROaUbSaS_\̀UVPqYR[̀UORUZOWWh

HIJKLmLmLJM�e\UNOPQRSTQORUSTgPOdZ\b_\WUQeSQUT\RQSVPUS]]ZVTŜZ\UZSdẀUVPTZYbVP_̀ÛYQUPOQUZVaVQ\bUQÒUv\TQVOPWU���USPbU
���UOXU|\dU�ORgUvQSQ\U�ŜORU�Sd̀UaS[UVa]OW\UZVŜVZVQ[UOPUQe\UudP\RUXORUVPqYRV\WUQOU]\RWOPWU\a]ZO[\bÛ[UQe\U
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IJKLMNOLJMPJMPQRPSLTPUVQOJKLMNOLJMTPJMPUVQWTVQOJKLMNOLJMTXPPYTPQZL[ZZKPL\ZP][KZMPNK̂PL\ZPIJKLMNOLJMP_JMPNKRPJ̀PL\ZP
IJKLMNOLJMaTPUVQOJKLMNOLJMTPJMPUVQWTVQOJKLMNOLJMTPJMPNKRPbZMTJKTP̀JMP[\SO\PNKRPJ̀PL\ZcPT\NddPQZPMZTbJKTSQdZefPL\ZP
IJKLMNOLJMPT\NddPQZPTJdZdRPMZTbJKTSQdZP̀JMPOJcbdSNKOZP[SL\PNddPTVO\PdN[TPLJPL\ZPZgLZKLPL\ZRPbZMLNSKPLJPL\ZPTǸZLRPJMP
bMJLZOLSJKPJ̀PbZMTJKTPJKPL\ZPhMJiZOLPTSLZPJMPbZM̀JMcSKjPL\ZPkJMlXPPYKRPOdNScfPO\NMjZfPbZKNdLRPJMPONVTZPJ̀PNOLSJKPNMSTSKjP
JVLPJ̀PJMPJKPNOOJVKLPJ̀PNKRPTVO\PdN[PT\NddPQZPTVQiZOLPLJPUZOLSJKPmXnoX

pqrstutvPw\ZPIJKLMNOLJMPT\NddPScbdZcZKLfPZMZOLfPNK̂PcNSKLNSKfPNTPMZxVSMẐPQRPZgSTLSKjPOJK̂SLSJKTPNK̂PbZM̀JMcNKOZPJ̀P
L\ZPIJKLMNOLfPMZNTJKNQdZPTǸZjVNM̂TP̀JMPTǸZLRPNK̂PbMJLZOLSJKfPSKOdV̂SKjPbJTLSKjP̂NKjZMPTSjKTPNK̂PJL\ZMP[NMKSKjTP
NjNSKTLP\NyNM̂TzPbMJcVdjNLSKjPTǸZLRPMZjVdNLSJKTzPNK̂PKJLS̀RSKjPL\ZPJ[KZMTPNK̂PVTZMTPJ̀PN̂iNOZKLPTSLZTPNK̂PVLSdSLSZTPJ̀P
L\ZPTǸZjVNM̂TX

pqrstut{Pk\ZKPVTZPJMPTLJMNjZPJ̀PZgbdJTS|ZTPJMPJL\ZMP\NyNM̂JVTPcNLZMSNdTPJMPZxVSbcZKLPJMPVKVTVNdPcZL\ĴTPNMZP
KZOZTTNMRP̀JMPZgZOVLSJKPJ̀PL\ZPkJMlfPL\ZPIJKLMNOLJMPT\NddPZgZMOSTZPVLcJTLPONMZPNK̂PONMMRPJKPTVO\PNOLS|SLSZTPVK̂ZMP
TVbZM|STSJKPJ̀PbMJbZMdRPxVNdS̀SẐPbZMTJKKZdX

pqrstut}Pw\ZPIJKLMNOLJMPT\NddPbMJcbLdRPMZcẐRP̂NcNjZPNK̂PdJTTP_JL\ZMPL\NKP̂NcNjZPJMPdJTTPSKTVMẐPVK̂ZMPbMJbZMLRP
SKTVMNKOZPMZxVSMẐPQRPL\ZPIJKLMNOLP~JOVcZKLTePLJPbMJbZMLRPMZ̀ZMMẐPLJPSKPUZOLSJKTPn�X�XnX�fPn�X�XnXmPNK̂Pn�X�XnX�P
ONVTẐPSKP[\JdZPJMPSKPbNMLPQRPL\ZPIJKLMNOLJMfPNPUVQOJKLMNOLJMfPNPUVQWTVQOJKLMNOLJMfPJMPNKRJKZP̂SMZOLdRPJMPSK̂SMZOLdRP
ZcbdJRẐPQRPNKRPJ̀PL\ZcfPJMPQRPNKRJKZP̀JMP[\JTZPNOLTPL\ZRPcNRPQZPdSNQdZPNK̂P̀JMP[\SO\PL\ZPIJKLMNOLJMPSTPMZTbJKTSQdZP
VK̂ZMPUZOLSJKTPn�X�XnX�fPn�X�XnXmPNK̂Pn�X�XnX�XPw\ZPIJKLMNOLJMPcNRPcNlZPNPIdNScP̀JMPL\ZPOJTLPLJPMZcẐRPL\ZP̂NcNjZPJMP
dJTTPLJPL\ZPZgLZKLPTVO\P̂NcNjZPJMPdJTTPSTPNLLMSQVLNQdZPLJPNOLTPJMPJcSTTSJKTPJ̀PL\ZP][KZMfPIJKTLMVOLSJKP�NKNjZMPJMP
YMO\SLZOLPJMPNKRJKZP̂SMZOLdRPJMPSK̂SMZOLdRPZcbdJRẐPQRPNKRPJ̀PL\ZcfPJMPQRPNKRJKZP̀JMP[\JTZPNOLTPNKRPJ̀PL\ZcPcNRPQZP
dSNQdZfPNK̂PKJLPNLLMSQVLNQdZPLJPL\ZP̀NVdLPJMPKZjdSjZKOZPJ̀PL\ZPIJKLMNOLJMXPw\ZP̀JMZjJSKjPJQdSjNLSJKTPJ̀PL\ZPIJKLMNOLJMPNMZP
SKPN̂ ŜLSJKPLJPL\ZPIJKLMNOLJMaTPJQdSjNLSJKTPVK̂ZMPUZOLSJKPmXnoX

pqrstut�Pw\ZPIJKLMNOLJMPT\NddP̂ZTSjKNLZPNPMZTbJKTSQdZPcZcQZMPJ̀PL\ZPIJKLMNOLJMaTPJMjNKSyNLSJKPNLPL\ZPTSLZP[\JTZP̂VLRP
T\NddPQZPL\ZPbMZ|ZKLSJKPJ̀PNOOŜZKLTXPw\STPbZMTJKPT\NddPQZPL\ZPIJKLMNOLJMaTPTVbZMSKLZK̂ZKLPVKdZTTPJL\ZM[STZP̂ZTSjKNLẐP
QRPL\ZPIJKLMNOLJMPSKP[MSLSKjPLJPL\ZP][KZMfPIJKTLMVOLSJKP�NKNjZMPNK̂PYMO\SLZOLX

pqrstut�Pw\ZPIJKLMNOLJMPT\NddPKJLPbZMcSLPNKRPbNMLPJ̀PL\ZPOJKTLMVOLSJKPJMPTSLZPLJPQZPdJN̂ẐPTJPNTPLJPONVTZP̂NcNjZPJMP
OMZNLZPNKPVKTǸZPOJK̂SLSJKX

pqrstut�q������q��q������q��q������q��q��������
������������ �¡¢�£��¤¢�¥������¤��¦¢�£�§��̈̀PL\ZPIJKLMNOLJMPTV̀̀ZMTPSKiVMRPJMP̂NcNjZPLJPbZMTJKTPJMPbMJbZMLRPQZONVTZP
J̀PNKPNOLPJMPJcSTTSJKPJ̀PL\ZP][KZMPJMPJ̀PNKRPJ̀PL\ZP][KZMaTPZcbdJRZZTPJMPNjZKLTPJMPNKRPJL\ZMTP̀JMP[\JTZPNOLTPL\ZP
][KZMPSTPdZjNddRPMZTbJKTSQdZfPL\ZPIJKLMNOLJMPT\NddPjS|ZP[MSLLZKPKJLSOZPL\ZMZJ̀PLJPL\ZP][KZMPNK̂PL\ZPYMO\SLZOLP[SL\SKPNP
MZNTJKNQdZPLScZPKJLPZgOZẐSKjP�P̂NRTPǸLZMP̀SMTLPJQTZM|NKOZXPPw\ZPKJLSOZPT\NddPbMJ|ŜZPTV̀̀SOSZKLP̂ZLNSdPLJPZKNQdZPLJP
][KZMPLJPSK|ZTLSjNLZPL\ZPcNLLZMXPP̈̀PNPIdNScP̀JMPN̂ ŜLSJKNdPOJTLPJMPN̂ ŜLSJKNdPLScZPSTPMZdNLẐPLJPL\STPIdNScfPSLPT\NddPQZP
cN̂ZPSKPNOOJM̂NKOZP[SL\PL\ZPbMJ|STSJKTPJ̀PYMLSOdZPn©X

pqrstutª«¬¢¥£���£��XPP̈̀P̂VMSKjPL\ZPOJKTLMVOLSJKfPbVQdSOPJMPbMS|NLZPbMJbZMLRPSTP̂NcNjẐPJMP̂ZTLMJRẐPNTPNPMZTVdLPJ̀PSLTP
kJMlfPL\ZPIJKLMNOLJMPMZTbJKTSQdZPT\NddfPNLPSLTPJ[KPZgbZKTZfPMZTLJMZPTVO\PbMJbZMLRPLJPNPOJK̂SLSJKPZxVNdPLJPL\NLPZgSTLSKjP
QZ̀JMZPTVO\P̂NcNjZPJMPSKiVMRP[NTP̂JKZfPQRPOdZNKSKjPVbfPMZbNSMSKjfPMZQVSd̂SKjPJMPMZbdNOSKjPSLfPJMPJL\ZM[STZPcNlSKjPjJĴP
TVO\P̂NcNjZPJMP̂ZTLMVOLSJKPSKPNKPNOOZbLNQdZPcNKKZMX

pqrstutrs�®̄ °±XPP̈KPN̂ ŜLSJKPLJPNddPMZxVSMZcZKLTPTZLP̀JML\P\ZMZSKfPNddPIJKLMNOLJMTPNK̂PUVQOJKLMNOLJMTP[\JPbZM̀JMcPNKRP
kJMlPVK̂ZMPL\STPIJKLMNOLP[SddP̀VddRPOJcbdRP[SL\PL\ZPbMJ|STSJKTPJ̀PL\ZP²ẐZMNdP]OOVbNLSJKNdPUǸZLRPNK̂P³ZNdL\PYOLP
_]U³YePJ̀Pńµ�PNK̂P[SL\PNKRPMVdZTPNK̂PMZjVdNLSJKTPbVMTVNKLPLJPL\ZPYOLXPPw\STPMZxVSMZcZKLPT\NddPNbbdRPOJKLSKVJVTdRP
NK̂PKJLPQZPdScSLẐPLJPKJMcNdPkJMlSKjP\JVMTXPPw\ZP̂VLRPJ̀PL\ZPIJKTLMVOLSJKP�NKNjZMfPYMO\SLZOLPLJPOJK̂VOLPOJKTLMVOLSJKP
MZ|SZ[PJ̀PL\ZPIJKLMNOLJMaTPJMPSLTPUVQOJKLMNOLJMaTPbZM̀JMcNKOZPSTPKJLPSKLZK̂ẐPLJPSKOdV̂ZPMZ|SZ[PJ̀PL\ZPN̂ZxVNORPJ̀PL\ZP
IJKLMNOLJMaTPJMPSLTPUVQOJKLMNOLJMaTPTǸZLRPcZNTVMZTPSKfPJKPJMPKZNMPL\ZPOJKTLMVOLSJKPTSLZPJMPQVSd̂SKjTX

pqrstutrrP¶¢·̧�¡¹
§º YddP[Zd̂SKjPT\NddPQZP̂JKZPSKPNOOJM̂NKOZP[SL\PL\ZPYcZMSONKPkZd̂SKjPUJOSZLRPIĴZP̀JMPYMO\PkZd̂SKjP

UJOSZLRfPOZMLS̀SẐP̀JMPOVMMZKLPRZNMX
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IJ KLMNOPQRRSNTOUVOWMXYSNTOSZORUO[MOYUNM\ORLMO]WNMVÔ _̀ aO[MONURSbSMYOcVSUVORUOZRdVReOOfNOdYYSRSUN\ORLMO
gUNRVdPRUVObUVORLMOKUVhOZLdXXOcVUiSYMOdOjklmnopqlrOWSRLOcVUcMVObSVMOMsRSNTQSZLMVObUVOYQVdRSUNOUbOPQRRSNTO
dNYOWMXYSNTOWUVhe

It uOWMXYSNTOPQVRdSNOSZORUO[MOSNZRdXXMYOdVUQNYOdVMdOWLMVMOWMXYSNTOUVOPQRRSNTOSZORUO[MOYUNMeOOvUOWMXYSNTO
wdPLSNMZOWSXXO[MORSMZOSNRUOMXMPRVSPOcdNMXZOWSRLUQROMscVMZZOcMVwSZZSUNObVUwORLMO]WNMVeOOxUVRd[XMO
TdZUXSNMOYVSiMNOTMNMVdRUVZOwdyOz{|O[MOQZMYOWSRLUQRORLMOMscVMZZMYOcMVwSZZSUNOUbORLMO]WNMVe

I} ][RdSNO]WNMV~ZOcMVwSZZSUNObUVOMdPLOXUPdRSUNOSNOMsSZRSNTO[QSXYSNTOWLMVMOWMXYSNTOSZOVM�QSVMYeOO]WNMV~ZO
ZRScQXdRMYOVM�QSVMwMNRZOZLdXXO[MOdYLMVMYORUe

���������O��mzn�plzkzoeOO]cMNO[QVNSNTOUNORLMOZSRMOSZOcVULS[SRMYeOOuXXOcUZZS[XMOcVMPdQRSUNZOZLdXXO[MORdhMNORUOcVMiMNRO
bSVMZe

���������OKLMNOdXXOUVOdOcUVRSUNOUbORLMOKUVhOSZOZQZcMNYMYObUVOdNyOVMdZUN\ORLMOgUNRVdPRUVOZLdXXOZMPQVMXyObdZRMNOYUWNOdXXO
PUiMVSNTZOdNYOcVURMPRORLMOKUVhObVUwOYdwdTMO[yOdNyOPdQZMe

���������n�LMOgUNRVdPRUVOZLdXXOcVUwcRXyOVMcUVR\OSNOWVSRSNT\ORUORLMOgUNZRVQPRSUNO�dNdTMV\OuVPLSRMPROdNYORLMO]WNMVOdXXO
dPPSYMNRZOdVSZSNTOUQROUbOUVOSNOPUNNMPRSUNOWSRLORLMOKUVhORLdROPdQZMZOcVUcMVRyOYdwdTM\OcMVZUNdXOSN�QVyOUVOYMdRL\OTSiSNTO
bQXXOYMRdSXZOdNYOZRdRMwMNRZOUbOdNyOWSRNMZZMZeOOfNOdYYSRSUN\OSbOYMdRL\OZMVSUQZOcMVZUNdXOSN�QVyOUVOZMVSUQZOcVUcMVRyOYdwdTMOSZO
PdQZMY\ORLMOdPPSYMNROZLdXXO[MOVMcUVRMYOSwwMYSdRMXyO[yORMXMcLUNMOUVOwMZZMNTMVORUORLMOd[UiMOcdVRSMZe�

���������n�LMOgUNRVdPRUVOZLdXXO[MOZUXMXyOVMZcUNZS[XMObUVORLMOPUNYSRSUNZOWLSPLOYMiMXUcOYQVSNTOPUNZRVQPRSUNOdNYOSNORLMO
MiMNROdNyOZRVQPRQVMOSZOYSZXUPdRMY\OUiMVOZRVdSNMY\OUVOYdwdTMYOZUOdZORUOdbbMPROSZOQZMbQXNMZZ\ORLMOgUNRVdPRUVOZLdXXO[MOZUXMXyO
VMZcUNZS[XMeO�LMOgUNRVdPRUVOZLdXXORdhMOWLdRMiMVOZRMcZONMPMZZdVyORUOZRVMNTRLMN\OVMXUPdRMOUVOVM[QSXYORLMOZRVQPRQVMORUOwMMRO
VM�QSVMwMNRZe

��������������������������
��������O�LMOgUNRVdPRUVOSZOVMZcUNZS[XMObUVOPUwcXSdNPMOWSRLOdNyOVM�QSVMwMNRZOSNPXQYMYOSNORLMOgUNRVdPRO�UPQwMNRZO
VMTdVYSNTOLd�dVYUQZOwdRMVSdXZOUVOZQ[ZRdNPMZeOfbORLMOgUNRVdPRUVOMNPUQNRMVZOdOLd�dVYUQZOwdRMVSdXOUVOZQ[ZRdNPMONURO
dYYVMZZMYOSNORLMOgUNRVdPRO�UPQwMNRZOdNYOSbOVMdZUNd[XMOcVMPdQRSUNZOWSXXO[MOSNdYM�QdRMORUOcVMiMNRObUVMZMMd[XMO[UYSXyO
SN�QVyOUVOYMdRLORUOcMVZUNZOVMZQXRSNTObVUwOdOwdRMVSdXOUVOZQ[ZRdNPM\OSNPXQYSNTO[QRONUROXSwSRMYORUOdZ[MZRUZOUVO
cUXyPLXUVSNdRMYO[ScLMNyXO�xg ¡\OMNPUQNRMVMYOUNORLMOZSRMO[yORLMOgUNRVdPRUV\ORLMOgUNRVdPRUVOZLdXX\OQcUNOVMPUTNS�SNTORLMO
PUNYSRSUN\OSwwMYSdRMXyOZRUcOKUVhOSNORLMOdbbMPRMYOdVMdOdNYONURSbyORLMO]WNMV\OgUNZRVQPRSUNO�dNdTMVOdNYOuVPLSRMPROUbO
RLMOPUNYSRSUNe

��������O¢cUNOVMPMScROUbORLMOgUNRVdPRUV~ZOWVSRRMNONURSPM\ORLMO]WNMVOZLdXXOU[RdSNORLMOZMViSPMZOUbOdOXSPMNZMYOXd[UVdRUVyORUO
iMVSbyORLMOcVMZMNPMOUVOd[ZMNPMOUbORLMOwdRMVSdXOUVOZQ[ZRdNPMOVMcUVRMYO[yORLMOgUNRVdPRUVOdNY\OSNORLMOMiMNROZQPLOwdRMVSdXOUVO
ZQ[ZRdNPMOSZObUQNYORUO[MOcVMZMNR\ORUOPdQZMOSRORUO[MOVMNYMVMYOLdVwXMZZeO¢NXMZZOURLMVWSZMOVM�QSVMYO[yORLMOgUNRVdPRO
�UPQwMNRZ\ORLMO]WNMVOZLdXXObQVNSZLOSNOWVSRSNTORUORLMOgUNRVdPRUV\OgUNZRVQPRSUNO�dNdTMVOdNYOuVPLSRMPRORLMONdwMZOdNYO
�QdXSbSPdRSUNZOUbOcMVZUNZOUVOMNRSRSMZOWLUOdVMORUOcMVbUVwORMZRZOiMVSbySNTORLMOcVMZMNPMOUVOd[ZMNPMOUbORLMOwdRMVSdXOUVO
ZQ[ZRdNPMOUVOWLUOdVMORUOcMVbUVwORLMORdZhOUbOVMwUidXOUVOZdbMOPUNRdSNwMNROUbORLMOwdRMVSdXOUVOZQ[ZRdNPMeO�LMOgUNRVdPRUV\ORLMO
gUNZRVQPRSUNO�dNdTMVOdNYORLMOuVPLSRMPROWSXXOcVUwcRXyOVMcXyORUORLMO]WNMVOSNOWVSRSNTOZRdRSNTOWLMRLMVOUVONUROdNyOUbORLMwO
LdZOVMdZUNd[XMOU[�MPRSUNORUORLMOcMVZUNZOUVOMNRSRSMZOcVUcUZMYO[yORLMO]WNMVeOfbORLMOgUNRVdPRUV\OgUNZRVQPRSUNO�dNdTMVOUVO
uVPLSRMPROLdZOdNOU[�MPRSUNORUOdOcMVZUNOUVOMNRSRyOcVUcUZMYO[yORLMO]WNMV\ORLMO]WNMVOZLdXXOcVUcUZMOdNURLMVORUOWLUwORLMO
gUNRVdPRUV\ORLMOgUNZRVQPRSUNO�dNdTMVOdNYORLMOuVPLSRMPROLdiMONUOVMdZUNd[XMOU[�MPRSUNeOKLMNORLMOwdRMVSdXOUVOZQ[ZRdNPMO
LdZO[MMNOVMNYMVMYOLdVwXMZZ\OKUVhOSNORLMOdbbMPRMYOdVMdOZLdXXOVMZQwMOQcUNOWVSRRMNOdTVMMwMNROUbORLMO]WNMVOdNYOgUNRVdPRUVeO
 yOgLdNTMO]VYMV\ORLMOgUNRVdPRO�SwMOZLdXXO[MOMsRMNYMYOdccVUcVSdRMXyOdNYORLMOgUNRVdPRO£QwOZLdXXO[MOSNPVMdZMYO[yORLMO
dwUQNROUbORLMOgUNRVdPRUV~ZOVMdZUNd[XMOdYYSRSUNdXOPUZRZOUbOZLQRYUWN\OYMXdy\OdNYOZRdVR¤Qce

��������O�UORLMObQXXMZROMsRMNROcMVwSRRMYO[yOXdW\ORLMO]WNMVOZLdXXOSNYMwNSbyOdNYOLUXYOLdVwXMZZORLMOgUNRVdPRUV\O
£Q[PUNRVdPRUVZ\OgUNZRVQPRSUNO�dNdTMV\OuVPLSRMPR\ORLMSVOPUNZQXRdNRZ\OdNYOdTMNRZOdNYOMwcXUyMMZOUbOdNyOUbORLMwObVUwO
dNYOdTdSNZROPXdSwZ\OYdwdTMZ\OXUZZMZ\OdNYOMscMNZMZ\OSNPXQYSNTO[QRONUROXSwSRMYORUOdRRUVNMyZ~ObMMZ\OdVSZSNTOUQROUbOUVO
VMZQXRSNTObVUwOcMVbUVwdNPMOUbORLMOKUVhOSNORLMOdbbMPRMYOdVMdOSbOSNObdPRORLMOwdRMVSdXOUVOZQ[ZRdNPMOcVMZMNRZORLMOVSZhOUbO
[UYSXyOSN�QVyOUVOYMdRLOdZOYMZPVS[MYOSNO£MPRSUNO¥¦e§e¥OdNYOLdZONURO[MMNOVMNYMVMYOLdVwXMZZ\OcVUiSYMYORLdROZQPLOPXdSw\O
YdwdTM\OXUZZ\OUVOMscMNZMOSZOdRRVS[QRd[XMORUO[UYSXyOSN�QVy\OZSPhNMZZ\OYSZMdZMOUVOYMdRL\OUVORUOSN�QVyORUOUVOYMZRVQPRSUNOUbO
RdNTS[XMOcVUcMVRyO�URLMVORLdNORLMOKUVhOSRZMXb¡\OMsPMcRORUORLMOMsRMNRORLdROZQPLOYdwdTM\OXUZZ\OUVOMscMNZMOSZOYQMORUORLMObdQXRO
UVONMTXSTMNPMOUbORLMOcdVRyOZMMhSNTOSNYMwNSRye
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IJKLMNMOPQRSPTUVSWPXRYZZPV[\P]SPWSX̂[VX_]ZSP̀VaSWP\R_XPbSc\_[VPdefgPh[WPRYiYWa[̀XPjY\SW_YZXP[WPX̀]X\YVcSXP\RSP
k[V\WYc\[WP]W_VlXP\[P\RSPX_\SP̀VZSXXPX̀cRPjY\SW_YZXP[WPX̀]X\YVcSXPYWSPWSm̀_WSaP]nP\RSPk[V\WYc\Po[c̀jSV\XfPQRSPTUVSWP
XRYZZP]SPWSX̂[VX_]ZSPh[WPRYiYWa[̀XPjY\SW_YZXP[WPX̀]X\YVcSXPWSm̀_WSaP]nP\RSPk[V\WYc\Po[c̀jSV\XpPSqcŜ\P\[P\RSPSq\SV\P[hP
\RSPk[V\WYc\[WrXPhỲZ\P[WPVSlZ_lSVcSP_VP\RSP̀XSPYVaPRYVaZ_VlP[hPX̀cRPjY\SW_YZXP[WPX̀]X\YVcSXf

IJKLMNMsPQRSPk[V\WYc\[WPXRYZZPWS_j]̀WXSP\RSPTUVSWPh[WP\RSPc[X\PYVaPSq̂SVXSP\RSPTUVSWP_Vc̀WXPtduPh[WPWSjSa_Y\_[VP[hP
RYiYWa[̀XPjY\SW_YZXP[WPX̀]X\YVcSXP\RSPk[V\WYc\[WP]W_VlXP\[P\RSPX_\SPYVaPVSlZ_lSV\ZnPRYVaZSXpP[WPtvuPURSWSP\RSP
k[V\WYc\[WPhY_ZXP\[P̂SWh[WjP_\XP[]Z_lY\_[VXP̀VaSWPbSc\_[VPdefgfdpPSqcŜ\P\[P\RSPSq\SV\P\RY\P\RSPc[X\PYVaPSq̂SVXSPYWSPàSP
\[P\RSPTUVSWrXPhỲZ\P[WPVSlZ_lSVcSf

IJKLMNMwPxhpPU_\R[̀\PVSlZ_lSVcSP[VP\RSP̂YW\P[hP\RSPk[V\WYc\[WpP\RSPk[V\WYc\[WP_XPRSZaPZ_Y]ZSP]nPYPl[ySWVjSV\PYlSVcnPh[WP
\RSPc[X\P[hPWSjSa_Y\_[VP[hPYPRYiYWa[̀XPjY\SW_YZP[WPX̀]X\YVcSPX[ZSZnP]nPWSYX[VP[hP̂SWh[Wj_VlPz[W{PYXPWSm̀_WSaP]nP\RSP
k[V\WYc\Po[c̀jSV\XpP\RSPTUVSWPXRYZZPWS_j]̀WXSP\RSPk[V\WYc\[WPh[WPYZZPc[X\PYVaPSq̂SVXSP\RSWS]nP_Vc̀WWSaf

IJKLMOJ|}~��~���~�
IJKLMOMK�����xVPYVPSjSWlSVcnPYhhSc\_VlPZ_hSpP\RSPz[W{pP[WP\RSPTUVSWP[WPTUVSWrXP̂W[̂SW\npPk[V\WYc\[WpPU_\R[̀\PX̂Sc_YZP
_VX\Ẁc\_[VXP[WPỲ\R[W_iY\_[VPhW[jPk[VX\Ẁc\_[VP�YVYlSWP[WP�WcR_\Sc\pPXRYZZP\Y{SP\RSPYc\_[VPVScSXXYWnP\[PaSYZP
YaSm̀Y\SZnPU_\RPX̀cRPSjSWlSVcnfPP�[\_cSP[hPYVnPX̀cRPYc\_[VPXRYZZP]SPl_ySVP]nPk[V\WYc\[WP\[Pk[VX\Ẁc\_[VP�YVYlSWpP
�WcR_\Sc\PYVaPTUVSWPYXPX[[VPYXP_XP̂WYc\_cY]ZSpP]̀\PV[\PZY\SWP\RYVPvPaYnXPh[ZZ[U_VlP\RSP[cc̀WWSVcSf

������|JKKJJJ��������|J���J�����
IJKKMKJ������������J��������~J���J�����
IJKKMKMKPQRSPk[V\WYc\[WPXRYZZP̂̀WcRYXSPYVaPjY_V\Y_VP_VX̀WYVcSP[hP\RSP\n̂SXPYVaPZ_j_\XP[hPZ_Y]_Z_\npPc[V\Y_V_VlP\RSP
SVa[WXSjSV\XpPYVaPX̀]�Sc\P\[P\RSP\SWjXPYVaPc[Va_\_[VXpPYXPaSXcW_]SaP_VP\RSP�lWSSjSV\P[WPSZXSURSWSP_VP\RSPk[V\WYc\P
o[c̀jSV\XfPQRSPk[V\WYc\[WPXRYZZP̂̀ WcRYXSPYVaPjY_V\Y_VP\RSPWSm̀_WSaP[cc̀WWSVcS�]YXSaP_VX̀WYVcSPhW[jPYVP_VX̀WYVcSP
c[ĵ YVnP[WP_VX̀WYVcSPc[ĵ YV_SXPWY\SaP��P[WP]S\\SWP]nP�f�fP�SX\Pk[ĵ YVnP[WP]S\\SWP_VX̀WSWPYVaP\[PUR_cRP\RSPTUVSWP
RYXPV[PWSYX[VY]ZSP[]�Sc\_[VPYVaP_XPZ_cSVXSaPYVaPYaj_\\SaP\[Pc[Vàc\P]̀X_VSXXPYVaP\[P_XX̀SP_VX̀WYVcSP_VP�SUP [W{P
b\Y\SfP�[\U_\RX\YVa_VlPYVnP\SWjXpPc[Va_\_[VXpP[WP̂W[y_X_[VXpP_VPYVnP[\RSWPUW_\\SVPYlWSSjSV\P]S\USSVP̂YW\_SXpP\RSP
k[V\WYc\[WPRSWS]nPYlWSSXP\[PShhSc\̀Y\_[VP\RSPTUVSWpP\RSP�WcR_\Sc\PYVaP�WcR_\Sc\rXPc[VX̀Z\YV\XpPYVaP\RSPk[VX\Ẁc\_[VP
�YVYlSWPYVaPk[VX\Ẁc\_[VP�YVYlSWrXPc[VX̀Z\YV\XpPYVaPYZ[VlPU_\RP\RS_WPWSX̂Sc\_ySP[hh_cSWXpP̂W[àc\XPYVaPSĵ Z[nSSXP
XRYZZP]SPVYjSaPYXPYaa_\_[VYZP_VX̀WSaXP[VP\RSPk[V\WYc\[WrXP_VX̀WYVcSP̂[Z_c_SXPh[WP[Vl[_VlP[̂SWY\_[VXpP̂W[àc\XPYVaP
c[ĵ ZS\SaP[̂SWY\_[VXpPU_\RP\RSPSqcŜ\_[VP[hP� bPz[W{SWXrPk[ĵ SVXY\_[VPYVaP� bPo_XY]_Z_\nPxVX̀WYVcSfPf

IJKKMKMKMKJQRSP̂[Z_cnPVYj_VlP\RSPTUVSWpP\RSP�WcR_\Sc\pPYVaP\RSPk[VX\Ẁc\_[VP�YVYlSWPPYXP�aa_\_[VYZPxVX̀WSaPXRYZZ¡
dfb\Y\SP\RSP[WlYV_iY\_[VrXPc[ySWYlSPXRYZZP]SP̂W_jYWnPYVaPV[V�c[V\W_]̀\[WnPc[ySWYlSPh[WP\RSPTUVSWpPk[VX\Ẁc\_[VP
�YVYlSWPYVaP�WcR_\Sc\pP_\XP�[YWapP[hh_cSWXpPSĵ Z[nSSXpPX̀]c[VX̀Z\YV\XpPYVaPy[Z̀V\SSWXP_VcZ̀a_VlPYPUY_ySWP[hP
X̀]W[lY\_[VP_VPhYy[WP[hP\RSPTUVSWpP�WcR_\Sc\PYVaPk[VX\Ẁc\_[VP�YVYlSWPh[WPYZZPc[ySWYlSXP_VcZ̀a_VlP� bP
z[W{SWXrPk[ĵ SVXY\_[Vf

vf�aa_\_[VYZP_VX̀WSaPX\Y\̀XPh[WP¢SVSWYZP£_Y]_Z_\nPc[ySWYlSPXRYZZP]SP̂W[y_aSaP]nPX\YVaYWaP[WP[\RSWPSVa[WXSjSV\XP
\RY\PSq\SVaPc[ySWYlSP\[P\RSPTUVSWPh[WP[V�l[_VlP[̂SWY\_[VPtk¢PvePg¤P[WPSm̀_yYZSV\uPYVaP̂W[àc\XPYVaP
c[ĵ ZS\SaP[̂SWY\_[VXPtk¢PvePg¥P[WPSm̀_yYZSV\ufPPQRSPaSc_X_[VP\[PYccŜ\PYVPSVa[WXSjSV\PWSX\PX[ZSZnPU_\RP\RSP
TUVSWfPP�Pc[ĵ ZS\SaPc[̂nP[hP\RSPSVa[WXSjSV\XPj̀ X\P]SPY\\YcRSaP\[P\RSPkSW\_h_cY\SP[hPxVX̀WYVcSP\[P_VcZ̀aSP
¢SVSWYZP£_Y]_Z_\npP�̀\[P£_Y]_Z_\nPYVaP¦j]WSZZY§̈qcSXXPk[ySWYlSXf

gfQRSPkSW\_h_cY\SP[hPxVX̀WYVcSPj̀ X\PaSXcW_]SPYZZPXSWy_cSXP]S_VlP̂W[y_aSaP]nP\RSPk[V\WYc\[WP\RY\PYWSPc[ySWSaP]nP
\RSPZ_Y]_Z_\nP_VX̀WYVcSP̂[Z_c_SXfPPt©[WPSqYĵ ZSPªPX_\SPU[W{pPcYŴSV\WnpPW[[h_VlpP̂Z̀j]_VlpPSZSc\W_cYZpPS\cfuf
df�\P\RSPTUVSWrXPWSm̀SX\pP\RSPk[V\WYc\[WP_XP\[P̂W[y_aSPYPc[̂nP[hP\RSPaScZYWY\_[VP̂YlSP[hP\RSPZ_Y]_Z_\nPYVaP
j̀]WSZZY§SqcSXXPZ_Y]_Z_\nP̂[Z_c_SXPU_\RPYPZ_X\P[hPSVa[WXSjSV\XPYVaPh[WjXf

vfQRSWSPU_ZZP]SPV[Pc[ySWYlSPWSX\W_c\_[VXPYVa§[WPSqcZ̀X_[VXP_Vy[Zy_VlP\RSP�SUP [W{Pb\Y\SP£Y][WP£YUPX\Y\̀\SXP
[WPlWYy_\nPWSZY\SaP_V�̀W_SXf

gf«[Z_c_SXPc[V\Y_V_VlPSXcŶSPcZỲXSXP[WPSqcZ̀X_[VXPc[V\WYWnP\[P\RSPTUVSWrXP_V\SWSX\XP¬®®�̄°±P]SPYccŜ\Saf
²f�Ph̀ZZnPc[ĵ ZS\SaP�SUP [W{Pk[VX\Ẁc\_[VPkSW\_h_cY\SP[hP£_Y]_Z_\nPxVX̀WYVcSP�aaSVàjPt�kT³oP¤́ Ṕ
ved²§d́uPj̀ X\P]SP_VcZ̀aSaPU_\RP\RSPcSW\_h_cY\SP[hP_VX̀WYVcSfPP©[WPYVnPµnSXµPYVXUSWXP\[Px\SjXP¢P\RW[̀lRP£P
[VP\R_XP©[WjpPYaa_\_[VYZPaS\Y_ZXPj̀ X\P]SP̂W[y_aSaP_VPUW_\_VlfPP«[Z_cnPSqcZ̀X_[VXPjYnP[WPjYnPV[\P]SPYccŜ\SaP
]nP\RSPTUVSWf
f́QRSPk[V\WYc\[WPYlWSSXP\[P_VaSjV_hnP\RSPTUVSWPh[WPŶ Ẑ_cY]ZSPaSàc\_]ZSXPYVaPXSZh�_VX̀WSaPWS\SV\_[VXf
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IJKKLKLKLMNOPQRPSTQRUTQPVUTWUXPYZT[UQT\]TQRUT̂_SUXT̀aQUXT̀_̀XZTYaTQRUTbYSQX̀cQdT̀SZT\UaYXUTQRUTUaaUcQPeUTZ̀QUTYaTQRUT
fgXUUVUSQdTQRUTbYSQX̀cQYXT[R̀hhTc̀i[UTQRUT̀iQRYXPjUZTXUWXU[USQ̀QPeUTYaTQRUTPS[iX̀ScUTcYVẀS]TQYTcYVWhUQUh]TaPhhTYiQT
S̀ZTUkUciQUTQRUTbUXQPaPc̀QUTYaTlS[iX̀ScUTaYXVT_RPcRTP[T\YiSZT_PQRTQRUTfgXUUVUSQT[UcQPYSTYaTQRUTbYSQX̀cQTmYciVUSQ[dT
[icRTPS[QXiVUSQTcUXQPa]PSgTQRUTnPSZ[T̀SZT̀VYiSQ[TYaTPS[iX̀ScUT\UPSgTP[[iUZdTPSchiZPSgT[Q̀QUVUSQTQR̀QTcYeUX̀gUT
WXYePZUZTiSZUXTQRUTWYhPcPU[T_PhhTSYQT\UTc̀ScUhUZTYXTV̀QUXP̀hh]TcR̀SgUZTiSQPhT̀QThÙ[QTopTZ̀][TWXPYXT_XPQQUSTSYQPcUTR̀[T
\UUSTgPeUSTQYTQRUT̂_SUXqTTrRUTbYSQX̀cQYXT[R̀hhT̀h[YTaiXSP[RTQRUT̂_SUXTYSUTstuTZiWhPc̀QUTYaTQRUTYXPgPS̀hTWYhPc]TcYeUXPSgT
ÙcRTnPSZTYaTPS[iX̀ScUTP[[iUZqTTv̀cRT[i\cYSQX̀cQYXT[R̀hhTaYhhY_TQRUTPZUSQPc̀hTWXYcUZiXUdT̀SZTPQT[R̀hhTSYQTcYVVUScUT
_YXnTiSQPhTQRUTbUXQPaPc̀QUTYaTlS[iX̀ScUdTPSchiZPSgT̀S]TXUwiU[QUZTZiWhPc̀QUTWYhPcPU[dTR̀[T\UUST[i\VPQQUZTQYT̀SZT̀WWXYeUZT
\]TQRUT̂_SUXqTrRUTbYSQX̀cQYXT[R̀hhTaiXSP[RTQYTQRUT̂_SUXTPS[iX̀ScUTcUXQPaPc̀QU[TaYXT̀hhT[i\cYSQX̀cQYX[T_PQRTQRUT̀VYiSQT
YaTPS[iX̀ScUT̀[TXUwiPXUZTRUXUPSqTTbYSQX̀cQYXT[R̀hhTPSchiZUTxU_TyYXnTbYS[QXicQPYSTbUXQPaPc̀QUTYaTzP̀\PhPQ]TlS[iX̀ScUT
fZZUSZiVT{TfccYXZT|YXVT}~~T_PQRTQRUTbUXQPaPc̀QUTYaTlS[iX̀ScUT̀[TZU[cXP\UZT̀\YeUq

IJKKLKLKL�TfhhTch̀PV[T̀g̀PS[QTQRUTbYSQX̀cQYXTYXTPQ[T[i\cYSQX̀cQYX[dT̀XP[PSgTaXYVTQRUTWUXaYXV̀ScUTYaTQRUT_YXnTYXT
cYSZPQPYS[TPScPZUSQ̀hTQRUXUQYdTVi[QT\UTPSeU[QPg̀QUZTPVVUZP̀QUh]T\]TQRUTPS[iX̀ScUTcYVẀS]TaiXSP[RPSgTQRUT̀WWhPc̀\hUT
cYeUX̀gUqTTrRUTbYSQX̀cQYXT[R̀hhTXUwiPXUTQRUTPS[iX̀ScUTcYVẀS]TQYTaiXSP[RdTQYTQRUT̂_SUXdTfXcRPQUcQT̀SZTbYS[QXicQPYST
� S̀̀gUXdT_XPQQUSTXUWYXQ[TaYhhY_PSgTQRUTPSeU[QPg̀QPYST̀SZTQRUTZP[WY[PQPYSTYaTÙcRTch̀PVTYXTZUV̀SZT\]TQRUT̂_SUX�T̀T
[Q̀Qi[TXUWYXQT[R̀hhT\UTWXYePZUZTQYTQRUT̂_SUXdTfXcRPQUcQT̀SZTbYS[QXicQPYST� S̀̀gUXTYST̀hhTch̀PV[TVYXUTQR̀STQ_YTVYSQR[T
YiQ[Q̀SZPSgq

IJKKLKLKL�JfhhTPS[iX̀ScUTcYeUX̀gUTaiXSP[RUZT\]T[i\cYSQX̀cQYX[T[R̀hhTXUV̀PSTPSTaYXcUTiSQPhTQRUPXT_YXnTR̀[T\UUSTcYVWhUQUZT
S̀ZTQRUT[i\cYSQX̀cQYXTZYU[TSYQTPSQUSZTQYTg̀PSTaiXQRUXT̀ccU[[TQYTQRUT[PQUdT̀SZTQRUTbYSQX̀cQYXTR̀[TXUhÙ[UZT[̀PZT
[i\cYSQX̀cQYXTaXYVTaiXQRUXThP̀\PhPQ]T̀[[YcP̀QUZTQRUXU_PQRqTTfhhThP̀\PhPQ]TPS[iX̀ScUTaiXSP[RUZT\]TQRUTbYSQX̀cQYXT[R̀hhT
XUV̀PSTPSTaYXcUTZiXPSgTQRUTQPVUTPSQUXèh[TZUaPSUZTfXQPchUT}T{TrPVUTPST�USUX̀hTbYSZPQPYS[TYaTQRUTbYSQX̀cQTaYXT
bYS[QXicQPYSqTTfhhTWXYWUXQ]TPS[iX̀ScUTaiXSP[RUZT\]TbYSQX̀cQYXT[R̀hhTXUV̀PSTPSTaYXcUTiSQPhT̂_SUXT̀WWXYeU[TfXcRPQUcQ�[T
bUXQPaPc̀QUTYaT�i\[Q̀SQP̀hTbYVWhUQPYST̀SZTR̀[TV̀ZUTaPS̀hTẀ]VUSQTQYTbYSQX̀cQYXq

IJKKLKLKL�rRUT�PSPViVT�UwiPXUZTlS[iX̀ScUTXUwiPXUZT\]TQRUTbYSQX̀cQYXT̀SZTQRUPXT[i\cYSQX̀cQYX[�

�� ��������N������������N���N����������N����������T�Q̀QiQYX]TOYXnUX[�TbYVWUS[̀QPYSTsbtp~q�TYXT
 �¡qouTaYXT̀hhTUVWhY]UU[qTT¢XYYaTYaTcYeUX̀gUTVi[QT\UTYSTQRUT[WUcPaPcTaYXVT̀[TZU[cXP\UZT̀SZTXUwiPXUZT\]T
QRUTxU_TyYXnT�Q̀QUTOYXnUX[�TbYVWUS[̀QPYST£ỲXZqTTfb̂ �mTcUXQPaPc̀QU[T̀XUT���T̀ccUWQ̀\hUqTTfTWUX[YST
[UUnPSgT̀STUkUVWQPYSTVi[QTaPhUTbv¤�ppT|YXVTsbUXQPaPc̀QUTYaTfQQU[Q̀QPYSTYaTvkUVWQPYSuT_PQRTQRUTxU_T
yYXnT�Q̀QUTOYXnUX[�TbYVWUS[̀QPYST£ỲXZqT

�¥ ¦��§̈©©ª��������N«���������N¬�������T�Q̀QiQYX]TxU_TyYXnT�Q̀QUTmP[̀\PhPQ]Tsm£¤t�pqtuTaYXT̀hhT
UVWhY]UU[T¢XYYaTYaTbYeUX̀gUTVi[QT\UTYSTQRUT[WUcPaPcTaYXVT̀[TZU[cXP\UZT̀SZT̀[TXUwiPXUZT\]TQRUTxU_T
yYXnT�Q̀QUTOYXnUX[�TbYVWUS[̀QPYST£ỲXZqTTfb̂ �mTcUXQPaPc̀QU[T̀XUT���T̀ccUWQ̀\hUqT

�® ������̄����°�N±������N���������TR̀ePSgThPVPQ[TYaTSYQThU[[TQR̀S�
�USUX̀hTsUkcUWQT¢XYZicQ[TbYVWhUQUT²T̂WUX̀QPYS[u ³tdpppdpppTWUXT̂cciXXUScÚ³�dpppdpppT̀ggXUg̀QUT
¢XYZicQ[TbYVWhUQUZT²T̂WUX̀QPYS[TfggXUg̀QU ³�dpppdppp
¢UX[YS̀hT̀SZTfZeUXQP[PSgTfggXUg̀QU TTTTTTT³tdpppdppp
|PXUTm̀V̀gU TTTTTTTTTT³�~pdppp
�UZPc̀hTvkWUS[U[ TTTTTTTTTTTT³tpdppp

rRUTgUSUX̀hT̀ggXUg̀QUT[R̀hhT̀WWh]TYST̀TWUX¤WXYµUcQT\̀[P[q

�¶ ¬̈ «·�̧ N·¦¹º»̧ N�·¼¬·�·½̧ N¾N¿»̈ ¿�»½̧ N«¼À¼±�N�·¼¬·�·½̧ TR̀ePSgThPVPQ[TYaTSYQThU[[T
QR̀STQRUTaYhhY_PSg�
bYV\PSUZT[PSghUThPVPQTsPSchiZPSgT¢XYZicQ[ ³tdpppdpppqppTv̀cRT̂cciXXUScU
S̀ZTbYVWhUQUZT̂WUX̀QPYS[u ³�dpppdpppqppTfggXUg̀QU

aYXT̀hhTZ̀V̀gU[T̀XP[PSgTZiXPSgTQRUThPaUTYaTQRUTbYSQX̀cQdT̀SZT[R̀hhTPSchiZUT̀QThÙ[QTQRUTaYhhY_PSgTZU[PgS̀QUZT
R̀j̀XZ[�
q̀ ¢XUVP[U[T̀SZT̂WUX̀QPYS[
\q lSZUWUSZUSQTbYSQX̀cQYX[
cq bYVWhUQUZT̂WUX̀QPYS[dTPSchiZPSgTWXYZicQ[
Zq £XỲZT|YXVT¢XYWUXQ]Tm̀V̀gUdTPSchiZPSgTÁÂb ÁTsUkWhY[PYSdTcYhh̀W[UdT̀SZTiSZUXgXYiSZu
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IJ KLMNOPQNRPSTUVPWVSVNXYTQLZIOVM[TVM\I]MV̂VQPNVLMTP__R]I\T̀IOTOIaRVOI]IMN_TL̂TbONVQSITccTdbebT
fLQR]IMNTbghgTigjckTlIMIOPSTKLM\VNVLM_TL̂TNmITKLMNOPQNT̂LOTKLM_NORQNVLMYTKLM_NORQNVLMT
nPMP[IOTP_TP\ZV_LOTI\VNVLMJ

Ĵ UPWLOTUPoTQLZIOP[ITV_T]PM\PNLOXT̂LOTPSSTlIMIOPSTUVPWVSVNXTpLSVQVI_J

KL]̀ SINI\T̀OLqIQN_T_mPSSTQPOOXTlIMIOPSTUVPWVSVNXTQLZIOP[IT̂LOTgTXIPO_TP̂NIOTrRW_NPMNVPSTKL]̀ SINVLMJ

st uvwwxyzv{|}~��z�w����������z��zwzy��TTpOLZV\ITQLZIOP[IT̂LOTSI[PSTSVPWVSVNXTPM\TI�̀IM_IT̂LOT\P]P[ITNLT
ÒL̀IONXTLOTWL\VSXTVMqROXTPM\T\IPNmToVNmTOI_̀IQNTNLTNmITOI]LZPSYT\V_NROWPMQIYTmPM\SVM[YTPM\T\V_̀L_PSTL̂T
QLMNP]VMPNI\TLOTmP�PO\LR_T]PNIOVPS_TRM\IOTNmV_TQLMNOPQNTWXTNmITKLMNOPQNLOTPM\TPMXTIMNVNXTI]̀ SLXI\T
\VOIQNSXTLOTVM\VOIQNSXTWXTNmITKLMNOPQNLOTVMTPQQLO\PMQIToVNmTbONVQSITccJcJcJ�JTTd�����TT�mV_TQLZIOP[ITV_T
OIaRVOI\TLMSXT̂LOTNmL_ITQLMNOPQN_TomVQmTQLMNPVMToLO�TVMZLSZVM[Tb_WI_NL_TbWPNI]IMNTUIP\T�P�PO\T
KLMNOLSToLO�YTpK�TKLMNPVMVM[TnPNIOVPST�I]LZPSYTLOTpINOLSIR]T�I]I\VPNVLMJ�TêTVMQSR\I\TVMT
KLMNOPQNLO�_T�]WOISSPTpLSVQXYTNmV_T_mPSSTWIT\INPVSI\TVMTNmIT�]WOISSPTpLSVQXTfLQR]IMN_J

KL]WVMI\T_VM[SITSV]VNTdVMQSR\VM[TpOL\RQN_ �gYjjjYjjjJjjT�PQmT�QQROOIMQI
PM\TKL]̀ SINI\T�̀IOPNVLM_� �gYjjjYjjjJjjTb[[OI[PNI

rRQmTQLZIOP[IT_mPSSTVMQSR\ITQLZIOP[IT̂LOTNmITKLMNOPQNLO�_T�̀IOPNVLM_TVMQSR\VM[YTWRNTMLNTSV]VNI\TNLT
OI]LZPSYTOÌSPQI]IMNYTIMQSL_ROIYTIMQP̀_RSPNVLMTPM\�LOT\V_̀L_PSTL̂TP_WI_NL_YTSIP\YTpK�_YT̀INOLSIR]TLOT
PMXTLNmIOTmP�PO\LR_T]PNIOVPSYTPSLM[ToVNmTPMXTOISPNI\T̀LSSRNVLMTIZIMN_YTVMQSR\VM[TQLZIOP[IT̂LOT
NmVO\ìPONXTSVPWVSVNXTQSPV]_T̂LOTWL\VSXTVMqROXYT̀OL̀IONXT\P]P[ITPM\TOISPNI\TQSIPMiR̀TQL_NJ

êTNmITKLMNOPQNLOTV_TRNVSV�VM[T]LNLOTZImVQSI_T̂LOTNmITNOPM_̀LONPNVLMTL̂TmP�PO\LR_T]PNIOVPS_YTNmITKLMNOPQNLOT
_mPSST]PVMNPVMT̀LSSRNVLMTSVPWVSVNXTWOLP\IMTQLZIOP[ITder�T�M\LO_I]IMNTKbTkk��TLOTKbTjcTcg�YTP_ToISST
P_T̀OL̂TL̂TnKrTkjJTTKLZIOP[IT_mPSST̂RŜVSSTPSSTOIaRVOI]IMN_TL̂TNmI_IT_̀IQV̂VQPNVLM_TPM\T_mPSSTI�NIM\T̂LOTPT
ÌOVL\TL̂TNmOIITdh�TXIPO_T̂LSSLoVM[TNmITPQQÌNPMQITL̂T�oMIOTL̂TNmITKIONV̂VQPNITL̂TKL]̀ SINVLMTL̂T
mP�PO\LR_T]PNIOVPS_ToLO�J

s�  v¡~��¢�{�z£��¤xyv¡v�zw���z��zwzy�TdVMQSR\VM[TLoMI\YTmVOI\YTWLOOLoI\TPM\TMLMiLoMI\T]LNLOT
ZImVQSI_�YTmPZVM[TSV]VN_TL̂TSVPWVSVNXTMLNTSI__TNmPMT�cYjjjYjjjJjjTQL]WVMI\T_VM[SITSV]VNJ

s¥ ¦¡���ww�|§̈������z��zwzy�Td]PM\PNLOX��

�©YjjjYjjjT̂LOTKLMNOPQN_TRM\IOT�cYjjjYjjjJjjTIPQmTLQQROOIMQITPM\TP[[OI[PNIT̂LOTQLM_NORQNVLMTPM\TMLT
oLO�TPNTPMTISIZPNVLMTSI__TNmPMTcT_NLOXTLOTcjT̂IINJ

�cjYjjjYjjjT̂LOTKLMNOPQN_TI�QII\VM[T�cYjjjYjjjJjjTIPQmTLQQROOIMQITPM\TP[[OI[PNIT̂LOTmV[miOV_�T
QLM_NORQNVLMTPM\ToLO�TPNTPMTISIZPNVLMT[OIPNIOTNmPMTcT_NLOXTLOTcjT̂IINJ

�c©YjjjYjjjT̂LOTKLMNOPQN_TI�QII\VM[T�cjYjjjYjjjJjjTIPQmTLQQROOIMQITPM\TP[[OI[PNIT̂LOTmV[miOV_�T
QLM_NORQNVLMTPM\ToLO�TPNTPMTISIZPNVLMT[OIPNIOTNmPMTcT_NLOXTLOTcjT̂IINJ

�]WOISSP���QI__TUVPWVSVNXT_mPSSTWITLMTPT̂LSSLoîLO]TWP_V_TLOT̀OLZV\ITWOLP\IOTQLZIOP[ITLZIOTNmIT
lIMIOPSTUVPWVSVNXTPM\TbRNLTUVPWVSVNXTQLZIOP[I_J

UPWLOTUPoTKLZIOP[ITV_T]PM\PNLOXT̂LOTPSST�]WOISSPTUVPWVSVNXTpLSVQVI_

sª u�v~��y��«{�x��{���¬xzw�����®z�̄|«{�y�ww�yzv{�°wv�y��±�TT�LTWIT̀OLZV\I\Td̀ROQmP_I\TPM\T
]PVMNPVMI\�TWXTNmIT�oMIOJT

�mIT�oMIOToVSST̀ROQmP_ITPM\T]PVMNPVMT�RVS\IO_T�V_�TeM_ROPMQITNLTVMQSR\ITNmITVMNIOI_NTL̂TNmIT�oMIOYT
KLMNOPQNLOYTrRWQLMNOPQNLO_TPM\TrRWi_RWQLMNOPQNLO_TqLVMNSXJTT�mITSV]VNToVSSTOÎSIQNTNmITNLNPSTQL]̀ SINI\T
ZPSRITdPSST]PNIOVPSTPM\TSPWLOTQL_N_�TPM\ToVSST̀OLZV\ITQLZIOP[IT̂LOT̂VOIYTSV[mNMVM[YTI�̀SL_VLMYTI�NIM\I\T
QLZIOP[IYTZPM\PSV_]YT]PSVQVLR_T]V_QmVÎYToVM\_NLO]YTmPVSTPM\T̂SLL\JTTKLZIOP[IToVSSTOI]PVMTVMTÎ̂IQNT
RMNVSTNmIT�oMIOTV_TNmITLMSXTIMNVNXTNmPNTmP_TPMTVM_ROPWSITVMNIOI_NTVMTNmIT̀OL̀IONXJ
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IJKLMNOPQRJKQORSMTUVKOPQRJKQORMJPWMTUVXTUVKOPQRJKQORMYTMRZT[OPTYV\ZM]ORMJ\\MQOO\TSMẐUY[_ZPQSM_JQZRYJ\TSM
`ORaSMZQKbSMUPQY\MQLZMcdPZRMYTMQLZMOP\eMZPQYQeMQLJQMLJTMJPMYPTURJV\ZMYPQZRZTQbMMIJKLMNOPQRJKQORMTLJ\\M
[ROfYWZMYPTURJPKZM]ORMQLZ]QMJTMLZM_JeMRẐUYRZM]ORMLY_TZ\]SMLYTMgUVKOPQRJKQORTSMJPWMLYTMZ_[\OeZZThM
[ROQZKQYOPbMMiLZMYPTURJPKZMKOfZRJjZMRZ]ZRRZWMQOMYPMQLYTMTUV[JRJjRJ[LMTLJ\\MVZMYPMJKKORWJPKZMdYQLMJM
TQJPWJRWMkUY\WZRhTMlYTaMmO\YKeMUTZWMdYQLYPMnZdMoORaMgQJQZb

iLZMcdPZRMWOZTMPOQMdJYfZMJPeMRYjLQTMO]MRZKOfZReMORM[ROfYWZMJPeMdJYfZRTMO]MTUVROjJQYOPM]ORM\OTTZTM
KJUTZWMVeMPZj\YjZPQMJKQTMO]MQLZMNOPQRJKQORSMTUVKOPQRJKQORMORMTUVXTUVKOPQRJKQORbMMpPeMRYjLQMO]MRZKOfZReM
ORMTUVROjJQYOPMTLJ\\MPOQMJ]]ZKQM[Je_ZPQMO]MK\JY_TM_JWZMVeMQLZMmRO[ZRQeMqPTURZRMQOMJ\\MQLZM
J]ORZ_ZPQYOPZWM[JRQYZTMYPK\UWYPjMJPeMPZj\YjZPQM[JRQeb

rs tuvwxyz{|x}~w�~��w{�������~�{�t�|��MM
Jb �}x{�x}�w�~z{�wzz{~��v{}x{w����{~}{����������{�v��}x{u}x�{}v{�{z~}x�{���{�ww~�{}v���{����������{
�wx{}���xxwv�w�{����������{���xw��~wr

Vb�}x{�x}�w�~z{�xw�~wx{~��v{����������{�v��}x{u}x�{}�wx{�{z~}x�{���{�ww~��{����������{�wx{
}���xxwv�w�{����������{���xw��~wr

iLZMcdPZRhT�NOPQRJKQORhTMmROQZKQYfZM�YJVY\YQeM�cNm M_UTQMVZM[ROfYWZWMVeMJMnZdMoORaMgQJQZM\YKZPTZWM
JPWMJW_YQQZWMKJRRYZRb

iLZMcdPZRMdY\\MVZMQLZMnJ_ZWMqPTURZWMOPMcNmM[O\YKYZTbMMpWWYQYOPJ\MqPTURZWMOPMcNmM[O\YKYZTMdY\\MPOQMVZM
[ZR_YQQZWb

r�� iZTQYPjMpjZPKe�NO_[JPeMIRRORTMJPWMc_YTTYOPMqPTURJPKZ

¡ORMiZTQYPjMORMOQLZRMmRO]ZTTYOPJ\MJKQMO]MQLZMiZTQYPj ¢£S¤¤¤S¤¤¤MIJKLMcKKURRZPKZ
pjZPKe�NO_[JPeM[ZR]OR_ZWMUPWZRMQLZMNOPQRJKQMdYQL MMMMMMMMMMM¢¥S¤¤¤S¤¤¤MpjjRZjJQZ
QLZMcdPZRb

r�� |wx{|x}�w�~{¦��xw��~w�MMmROfYWZM]U\\MJjjRZjJQZMjZPZRJ\M\YJVY\YQeM\Y_YQTMO]MZJKLM[RO§ZKQb

r�� ¨���wx{}�{©��x}��~�}v�MiOMQLZM]U\\ZTQMZªQZPQM[ZR_YQQZWMVeMTQJQZM\JdSMJMdJYfZRMO]MTUVROjJQYOPMK\JUTZM
TLJ\\MVZMJWWZWMQOMQLZMjZPZRJ\M\YJVY\YQeSMJUQOSMJPWMdORaZRThMKO_[ZPTJQYOPM[O\YKYZTMYPM]JfORMO]MQLZMcdPZRSM
YQTMO]]YKZRTSMJjZPQTSMORMZ_[\OeZZTMdYQLMRZT[ZKQMQOMQLYTM[RO§ZKQbMiLZMcdPZRMWOZTMPOQMdJYfZMJPeMRYjLQTMO]M
RZKOfZReMORM[ROfYWZMJPeMdJYfZRTMO]MTUVROjJQYOPM]ORM\OTTZTMKJUTZWMVeMPZj\YjZPQMJKQTMO]MQLZM
J]ORZ_ZPQYOPZWM[JRQYZTbMMpPeMRYjLQMO]MRZKOfZReMORMTUVROjJQYOPMTLJ\\MPOQMJ]]ZKQM[Je_ZPQMO]MK\JY_TM_JWZM
VeMQLZMmRO[ZRQeMqPTURZRMQOMJ\\MQLZMJ]ORZ_ZPQYOPZWM[JRQYZTMYPK\UWYPjMJPeMPZj\YjZPQM[JRQeb

«¬®®®̄¬iLZMNOPQRJKQORMJKaPOd\ZWjZTMQLJQMQLZM]JY\URZMO]MQLZMNOPQRJKQORMQOMOVQJYPMQLZMYPTURJPKZMRẐUYRZWMO]MQLYTM
pRQYK\ZMOPMVZLJ\]MO]MQLZMcdPZRMKOPTQYQUQZTMJM_JQZRYJ\MVRZJKLMO]MNOPQRJKQMJPWMTUV§ZKQTMQLZMNOPQRJKQORMQOM\YJVY\YQeM]ORM
WJ_JjZTSMYPWZ_PY]YKJQYOPSMJPWMJ\\MOQLZRM\ZjJ\MRZ_ZWYZTMJfJY\JV\ZMQOMQLZMcdPZRb

iLZMNOPQRJKQORMYTMQOM[ROfYWZMQLZMcdPZRMdYQLMQLZMKZRQY]YKJQZMO]MYPTURJPKZSMZfYWZPKYPjMpRQYK\ZM££hTMYPTURJPKZM
RẐUYRZ_ZPQTMLJfZMVZZPM_ZQM[RYORMQOMQLZMKO__ZPKZ_ZPQMO]MQLZMdORabMMiLZM]JY\URZMO]MQLZMcdPZRMQOMOV§ZKQMQOMQLZM
KOPQZPQTMO]MQLZMKZRQY]YKJQZMO]MQLZMJVTZPKZMO]MQLZMKZRQY]YKJQZMTLJ\\MPOQMVZMWZZ_ZWMJMdJYfZRMO]MJPeMRYjLQTMLZ\WMVeMQLZM
cdPZRb

«¬®®®°¬iLZMNOPQRJKQORMYTMJWfYTZWMQLJQMQLZMNOPQRJKQORhTMTUVKOPQRJKQORTMJRZMTUV§ZKQMQOMQLZMTJ_ZMQZR_TMJPWMKOPWYQYOPTM
]ORMQLZMYPTURJPKZMRẐUYRZ_ZPQTMJTMOUQ\YPZWMLZRZYPbMMIJKLMNOPQRJKQORMTLJ\\MTUV_YQMQOMQLZMcdPZRMKO[YZTMO]MQLZYRM
TUVKOPQRJKQORhTMYPTURJPKZMKZRQY]YKJQZ�T MTLOdYPjMKO_[\YJPKZMdYQLMQLZMYPTURJPKZMRẐUYRZ_ZPQTM[RYORMQOMQLZMTQJRQMO]MJPeM
dORaMVeMQLZYRMTUVKOPQRJKQORb

qPMQLZMZfZPQSMQLZMNOPQRJKQORM]JY\TMQOMOVQJYPMQLZMRẐUYRZWMKZRQY]YKJQZTMO]MYPTURJPKZM]RO_MQLZYRMTUVKOPQRJKQORMJPWMJMK\JY_MYTM
_JWZMORMTU]]ZRZWSMQLZMNOPQRJKQORMdY\\MYPWZ_PY]eSMWZ]ZPWMJPWMLO\WMLJR_\ZTTMQLZMcdPZRSMYQTMkOJRWSMO]]YKZRTSMZ_[\OeZZTM
JPWMfO\UPQZZRTM]RO_MJPeMJPWMJ\\MK\JY_TM]ORMdLYKLMQLZMRẐUYRZWMYPTURJPKZMdOU\WMLJfZM[ROfYWZWMKOfZRJjZbMMiLYTM
YPWZ_PYQeMOV\YjJQYOPMO]MQLZMNOPQRJKQORM]ORMYQTMTUVKOPQRJKQORMYTMYPMJWWYQYOPMQOMJPeMOQLZRMYPWZ_PYQeMOV\YjJQYOPM[ROfYWZWM
YPMQLZMNOPQRJKQb
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IJKKLKLKLMNOPQRSTUVWXYVTWRZPX[[RUTVRYT\\QUYQR]TŴRXVRVPQR_WT̀QYVRZaVQRbUcQWRVPaZRSTUVWXYVRbUVa[RSTUVWXYVTWRPXZR
TdVXaUQcRX[[RVPQRaUZbWXUYQRWQebaWQcRPQWQaURXUcRbUVa[RZbYPRaUZbWXUYQRPXZRdQQURXYYQ_VQcRdfRVPQRghUQWiRUTWRZPX[[R]TŴRdQR
YT\\QUYQcRTURVPQaWRZbdYTUVWXYVZRbUVa[RVPQRZX\QRaUZbWXUYQRjTWRVPQRkbdYTUVWXYVTWZRPXZRdQQURTdVXaUQclROPQRghUQWRXUcR
mWYPaVQYVR\XfRWQebQZVRYT_aQZRTjRZbdYTUVWXYVTWZnRaUZbWXUYQRYQWVajaYXVQoZpRXUcRXWQRVTRdQR_WTqacQcRVTRghUQWRXUcRmWYPaVQYVR
dfRVPQRSTUVWXYVTWRb_TURWQebQZVl

IJKKLKLrRsXYPRSTUVWXYVTWRZPX[[RjbWUaZPRtTUcZRYTqQWaUuRVPQRjXaVPjb[R_QWjTW\XUYQRTjRVPQRSTUVWXYVRXUcRVPQR_Xf\QUVRTjRX[[R
Td[auXVaTUZRXWaZaUuRVPQWQbUcQWRaURVPQRX\TbUVRTjRvwwxRTjRVPQRXYYQ_VQcRdacRTURVPQRjTW\RaUcaYXVQcRaURVPQRyUjTW\XVaTURVTR
taccQWZiRhaVPRZbYPRkbWQVaQZRXZR\XfRdQRXuWQQXd[QRVTRVPQRghUQWlRROPQRzWQ\ab\ZRZPX[[RdQR_XacRdfRVPQRSTUVWXYVTWl

IJKKLKLrLKNOPQRSTUVWXYVTWRZPX[[RcQ[aqQWRVPQRWQebaWQcRtTUcRcXVQcRXZRTjRVPQRcXVQRTjRVPQRSTUVWXYVRTWRX__[aYXd[QR[QVVQWRTjR
aUVQUViRhPaYPQqQWRaZRQXW[aQWiRVTRVPQRghUQWRUTR[XVQWRVPXURVPQRcXVQRTjRQ{QYbVaTURTjRVPQRSTUVWXYViRTWRajRVPQR]TŴRaZR
YT\\QUYQcR_WaTWRVPQWQVTRaURWQZ_TUZQRVTRXR|TVaYQRVTRzWTYQQciRVPQRSTUVWXYVTWRZPX[[iR_WaTWRVTRYT\\QUYQ\QUVRTjRVPQR
]TŴiRZbd\aVRQqacQUYQRZXVaZjXYVTWfRVTRVPQRghUQWRVPXVRZbYPRtTUcRha[[RdQRaZZbQcl}

IJKKLKLrLrROPQRtTUcZRZPX[[RdQRhWaVVQURTURmymR~TYb\QUVRm�v���wvwzQWjTW\XUYQRtTUcRXUcRzXf\QUVRtTUcRjTW\ZRXUcR
VPQR]XWWXUVfRtTUcRZPX[[RdQRhWaVVQURTURmymR~TYb\QUVRm�v���w�wRTWRZbYPRTVPQWRjTW\ZRXZRVPQRghUQWR\XfRWQebaWQRTWR
X__WTqQl

IJKKLKLrL�ROPQRSTUVWXYVTWRZPX[[RWQebaWQRVPQRXVVTWUQf�aU�jXYVRhPTRQ{QYbVQZRVPQRWQebaWQcRtTUcZRTURdQPX[jRTjRVPQRkbWQVfRVTR
Xjja{RVPQWQVTRXRYQWVajaQcRXUcRYbWWQUVRYT_fRTjRVPQR_ThQWRTjRXVVTWUQfl

IJKKLKLrL�RRROPQRSTUVWXYVTWRZPX[[R_WTqacQRVPQRUX\QRXUcRXccWQZZRTjRkbWQVfRjTWR_WTYQZZRTjRZQWqaYQRXZRhQ[[RXZRZb__[fRVPQR
YTUVXYVRaUjTW\XVaTURjTWRVPQRkbWQVfRWQ_WQZQUVXVaqQRWQZ_TUZad[QRjTWRVPQRtTUciRaUY[bcaUuRVPQRaUcaqacbX[nZRUX\QiRXccWQZZiR
VQ[Q_PTUQRUb\dQWiRjX{RUb\dQWRXUcRQ\Xa[RXccWQZZl}

IJKKLKLrL�NOPQRzQWjTW\XUYQRXUcRzXf\QUVRtTUcZRZPX[[RWQ\XaURaURjb[[RjTWYQRXUcRQjjQYVRVPWTbuPRVPQRhXWWXUVfR_QWaTcl

IJKKLKL�R�_TURVPQRWQebQZVRTjRXUfR_QWZTURTWRQUVaVfRX__QXWaUuRVTRdQRXR_TVQUVaX[RdQUQjaYaXWfRTjRdTUcZRYTqQWaUuR_Xf\QUVRTjR
Td[auXVaTUZRXWaZaUuRbUcQWRVPQRSTUVWXYViRVPQRSTUVWXYVTWRZPX[[R_WT\_V[fRjbWUaZPRXRYT_fRTjRVPQRdTUcZRTWRZPX[[RXbVPTWa�QRXR
YT_fRVTRdQRjbWUaZPQcl

IJKKLKL�J������J��J������������J��J����������J��J������������J��������J���������LR]aVPaURVPWQQRo�pRdbZaUQZZRcXfZRTjR
VPQRcXVQRVPQRSTUVWXYVTWRdQYT\QZRXhXWQRTjRXURa\_QUcaUuRTWRXYVbX[RYXUYQ[[XVaTURTWRQ{_aWXVaTURTjRXUfRaUZbWXUYQRWQebaWQcR
dfRVPQRSTUVWXYVR~TYb\QUVZiRVPQRSTUVWXYVTWRZPX[[R_WTqacQRUTVaYQRcaWQYV[fRVTRVPQRghUQWiRXUcRZQ_XWXVQ[fRVTRVPQR
STUZVWbYVaTUR�XUXuQWiRTjRZbYPRa\_QUcaUuRTWRXYVbX[RYXUYQ[[XVaTURTWRQ{_aWXVaTUlR�_TURWQYQa_VRTjRUTVaYQRjWT\RVPQR
STUVWXYVTWiRVPQRghUQWRZPX[[iRbU[QZZRVPQR[X_ZQRaURYTqQWXuQRXWaZQZRjWT\RXURXYVRTWRT\aZZaTURTjRVPQRghUQWiRPXqQRVPQRWauPVRVTR
ZVT_RVPQR]TŴRbUVa[RVPQR[X_ZQRaURYTqQWXuQRPXZRdQQURYbWQcRdfRVPQR_WTYbWQ\QUVRTjRWQ_[XYQ\QUVRYTqQWXuQRdfRVPQR
STUVWXYVTWlROPQRjbWUaZPaUuRTjRUTVaYQRdfRVPQRSTUVWXYVTWRZPX[[RUTVRWQ[aQqQRVPQRSTUVWXYVTWRTjRXUfRYTUVWXYVbX[RTd[auXVaTURVTR
_WTqacQRXUfRWQebaWQcRYTqQWXuQl

IJKKLrJ�������J���������
IJKKLrLKROPQRghUQWRZPX[[R_bWYPXZQRXUcR\XaUVXaURaUZbWXUYQRTjRVPQRVf_QZRXUcR[a\aVZRTjR[aXda[aVfiRYTUVXaUaUuRVPQR
QUcTWZQ\QUVZiRXUcRZbd̀QYVRVTRVPQRVQW\ZRXUcRYTUcaVaTUZiRXZRcQZYWadQcRaURVPQRmuWQQ\QUVRTWRQ[ZQhPQWQRaURVPQRSTUVWXYVR
~TYb\QUVZlROPQRghUQWRZPX[[R_bWYPXZQRXUcR\XaUVXaURVPQRWQebaWQcRaUZbWXUYQRjWT\RXURaUZbWXUYQRYT\_XUfRTWRaUZbWXUYQR
YT\_XUaQZR[Xhjb[[fRXbVPTWa�QcRVTRaZZbQRaUZbWXUYQRaURVPQR̀bWaZcaYVaTURhPQWQRVPQRzWT̀QYVRaZR[TYXVQcl

IJKKLrLrJ ������J��J¡���¢���J��������J¡������£J���������LRyjRVPQRghUQWRjXa[ZRVTR_bWYPXZQRXUcR\XaUVXaURVPQRWQebaWQcR
_WT_QWVfRaUZbWXUYQiRhaVPRX[[RTjRVPQRYTqQWXuQZRXUcRaURVPQRX\TbUVZRcQZYWadQcRaURVPQRmuWQQ\QUVRTWRQ[ZQhPQWQRaURVPQR
STUVWXYVR~TYb\QUVZiRVPQRghUQWRZPX[[RaUjTW\RdTVPRVPQRSTUVWXYVTWRXUcRVPQRSTUZVWbYVaTUR�XUXuQWiRZQ_XWXVQ[fRXUcRaUR
hWaVaUuiR_WaTWRVTRYT\\QUYQ\QUVRTjRVPQR]TŴlR�_TURWQYQa_VRTjRUTVaYQRjWT\RVPQRghUQWiRVPQRSTUVWXYVTWR\XfRcQ[XfR
YT\\QUYQ\QUVRTjRVPQR]TŴRXUcR\XfRTdVXaURaUZbWXUYQRVPXVRha[[R_WTVQYVRVPQRaUVQWQZVZRTjRVPQRSTUVWXYVTWiRkbdYTUVWXYVTWZiR
XUcRkbd�kbdYTUVWXYVTWZRaURVPQR]TŴlR]PQURVPQRjXa[bWQRVTR_WTqacQRYTqQWXuQRPXZRdQQURYbWQcRTWRWQZT[qQciRVPQRSTUVWXYVR
kb\RXUcRSTUVWXYVROa\QRZPX[[RdQRQebaVXd[fRXc̀bZVQclRyURVPQRQqQUVRVPQRghUQWRjXa[ZRVTR_WTYbWQRYTqQWXuQiRVPQRghUQWR
hXaqQZRX[[RWauPVZRXuXaUZVRVPQRSTUVWXYVTWiRkbdYTUVWXYVTWZiRXUcRkbd�ZbdYTUVWXYVTWZRVTRVPQRQ{VQUVRVPQR[TZZRVTRVPQRghUQWR
hTb[cRPXqQRdQQURYTqQWQcRdfRVPQRaUZbWXUYQRVTRPXqQRdQQUR_WTYbWQcRdfRVPQRghUQWlROPQRYTZVRTjRVPQRaUZbWXUYQRZPX[[RdQR
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IJKLMNOPQRPQJNPSTUNLPVWPKPXJKUMNPSLONLYPZ[PQJNPSTUNLPORN\PURQP]LR̂_ONPTL_QQNUPURQ_IǸPKUOPQJNPXRUQLKIQRLP_\POKaKMNOP
VWPQJNP[K_bcLNPRLPUNMbNIQPR[PQJNPSTUNLPQRP]cLIJK\NPRLPaK_UQK_UPQJNPLNdc_LNOP_U\cLKUIǸPQJNPSTUNLP\JKbbPLN_aVcL\NPQJNP
XRUQLKIQRLP[RLPKbbPLNK\RUKVbNPIR\Q\PKUOPOKaKMN\PKQQL_VcQKVbNPQJNLNQRY

efgghihjfklmnopflqfrstopuusmnltflvfwxynvsmnltflqfz{tpv|}f~p��nvp�f�vlypvm�f�t}�vstophP�_QJ_UPQJLNNP���PVc\_UN\\P
OKW\PR[PQJNPOKQNPQJNPSTUNLPVNIRaN\PKTKLNPR[PKUP_a]NUO_UMPRLPKIQcKbPIKUINbbKQ_RUPRLPN�]_LKQ_RUPR[PKUWP]LR]NLQWP
_U\cLKUINPLNdc_LNOPVWPQJNPXRUQLKIQP�RIcaNUQ\̀PQJNPSTUNLP\JKbbP]LR̂_ONPURQ_INPO_LNIQbWPQRPQJNPXRUQLKIQRL̀PKUOP
\N]KLKQNbWPQRPQJNPXRU\QLcIQ_RUP�KUKMNL̀PR[P\cIJP_a]NUO_UMPRLPKIQcKbPIKUINbbKQ_RUPRLPN�]_LKQ_RUYP�UbN\\PQJNPbK]\NP_UP
IR̂NLKMNPKL_\N\P[LRaPKUPKIQPRLPRa_\\_RUPR[PQJNPXRUQLKIQRL�P���PQJNPXRUQLKIQRL̀Pc]RUPLNIN_]QPR[PURQ_INP[LRaPQJNPSTUNL̀P
\JKbbPJK̂NPQJNPL_MJQPQRP\QR]PQJNP�RL�PcUQ_bPQJNPbK]\NP_UPIR̂NLKMNPJK\PVNNUPIcLNOPVWPQJNP]LRIcLNaNUQPR[PLN]bKINaNUQP
IR̂NLKMNPVWPN_QJNLPQJNPSTUNLPRLPQJNPXRUQLKIQRL�P���PQJNPXRUQLKIQP�_aNPKUOPXRUQLKIQP�caP\JKbbPVNPNdc_QKVbWPKO�c\QNO�P
KUOP���PQJNPSTUNLPTK_̂N\PKbbPL_MJQ\PKMK_U\QPQJNPXRUQLKIQRL̀P�cVIRUQLKIQRL\̀PKUOP�cV�\cVIRUQLKIQRL\PQRPQJNPN�QNUQPKUWP
bR\\PQRPQJNPSTUNLPTRcbOPJK̂NPVNNUPIR̂NLNOPVWPQJNP_U\cLKUINPJKOP_QPURQPN�]_LNOPRLPVNNUPIKUINbbNOYPZ[PQJNPXRUQLKIQRLP
]cLIJK\N\PLN]bKINaNUQPIR̂NLKMǸPQJNPIR\QPR[PQJNP_U\cLKUINP\JKbbPVNPIJKLMNOPQRPQJNPSTUNLPVWPKUPK]]LR]L_KQNPXJKUMNP
SLONLYP�JNP[cLU_\J_UMPR[PURQ_INPVWPQJNPSTUNLP\JKbbPURQPLNb_N̂NPQJNPSTUNLPR[PKUWPIRUQLKIQcKbPRVb_MKQ_RUPQRP]LR̂_ONP
LNdc_LNOP_U\cLKUINY

efgghjf�sn�pv}flqf���vl�smnlt
efgghjhgP�JNPSTUNLPKUOPXRUQLKIQRLPTK_̂NPKbbPL_MJQ\PKMK_U\QP���PNKIJPRQJNLPKUOPKUWPR[PQJN_LP\cVIRUQLKIQRL\̀P
\cV�\cVIRUQLKIQRL\̀PKMNUQ\̀PKUOPNa]bRWNN\̀PNKIJPR[PQJNPRQJNL�P���PQJNPXRU\QLcIQ_RUP�KUKMNLPKUOPXRU\QLcIQ_RUP
�KUKMNL�\PIRU\cbQKUQ\�P���PQJNP�LIJ_QNIQPKUOP�LIJ_QNIQ�\PIRU\cbQKUQ\�P���PRQJNLPXRUQLKIQRL\PKUOPKUWPR[PQJN_LP
\cVIRUQLKIQRL\̀P\cV�\cVIRUQLKIQRL\̀PKMNUQ\̀PKUOPNa]bRWNN\�PKUOP���P�N]KLKQNPXRUQLKIQRL\̀P_[PKUẀPKUOPKUWPR[PQJN_LP
\cVIRUQLKIQRL\̀P\cV�\cVIRUQLKIQRL\̀PKMNUQ\̀PKUOPNa]bRWNN\̀P[RLPOKaKMN\PIKc\NOPVWP[_LǸPRLPRQJNLPIKc\N\PR[PbR\\̀PQRPQJNP
N�QNUQPQJR\NPbR\\N\PKLNPIR̂NLNOPVWP]LR]NLQWP_U\cLKUINPLNdc_LNOPVWPQJNP�MLNNaNUQPRLPRQJNLP]LR]NLQWP_U\cLKUINP
K]]b_IKVbNPQRPQJNP�LR�NIQ̀PN�IN]QP\cIJPL_MJQ\PK\PQJNWPJK̂NPQRP]LRINNO\PR[P\cIJP_U\cLKUINYP�JNPSTUNLPRLPXRUQLKIQRL̀PK\P
K]]LR]L_KQǸP\JKbbPLNdc_LNP\_a_bKLPTL_QQNUPTK_̂NL\P_UP[K̂RLPR[PQJNP_UO_̂_OcKb\PKUOPNUQ_Q_N\P_ONUQ_[_NOPKVR̂NP[LRaPQJNP
XRU\QLcIQ_RUP�KUKMNL̀PXRU\QLcIQ_RUP�KUKMNL�\PIRU\cbQKUQ\̀P�LIJ_QNIQ̀P�LIJ_QNIQ�\PIRU\cbQKUQ\̀PRQJNLPXRUQLKIQRL\̀P
�N]KLKQNPXRUQLKIQRL\̀P\cVIRUQLKIQRL\̀PKUOP\cV�\cVIRUQLKIQRL\YP�JNP]Rb_I_N\PR[P_U\cLKUINP]cLIJK\NOPKUOPaK_UQK_UNOPVWP
NKIJP]NL\RUPRLPNUQ_QWPKMLNN_UMPQRPTK_̂NPIbK_a\P]cL\cKUQPQRPQJ_\P�NIQ_RUP��Y�Y�P\JKbbPURQP]LRJ_V_QPQJ_\PTK_̂NLPR[P
\cVLRMKQ_RUYP�J_\PTK_̂NLPR[P\cVLRMKQ_RUP\JKbbPVNPN[[NIQ_̂NPK\PQRPKP]NL\RUPRLPNUQ_QWP���PN̂NUPQJRcMJPQJKQP]NL\RUPRLPNUQ_QWP
TRcbOPRQJNLT_\NPJK̂NPKPOcQWPR[P_UONaU_[_IKQ_RÙPIRUQLKIQcKbPRLPRQJNLT_\ǸP���PN̂NUPQJRcMJPQJKQP]NL\RUPRLPNUQ_QWPO_OPURQP
]KWPQJNP_U\cLKUINP]LNa_caPO_LNIQbWPRLP_UO_LNIQbẀPRLP���PTJNQJNLPRLPURQPQJNP]NL\RUPRLPNUQ_QWPJKOPKUP_U\cLKVbNP_UQNLN\QP_UP
QJNPOKaKMNOP]LR]NLQWY

efgghjhghgf�\PLNbKQN\PQRP P��Y�̀PQJNPSTUNLPORN\PURQPTK_̂NPKUWPL_MJQ\PR[PLNIR̂NLWPRLP]LR̂_ONPKUWPTK_̂NL\PR[P\cVLRMKQ_RUP
[RLPbR\\N\PIKc\NOPVWPUNMb_MNUQPKIQ\PR[PQJNPK[RLNaNUQ_RUNOP]KLQ_N\YPP�UWPL_MJQPR[PLNIR̂NLWPRLP\cVLRMKQ_RUP\JKbbPURQPK[[NIQP
]KWaNUQPR[PIbK_a\PaKONPVWPQJNP�LR]NLQWPZU\cLNLPQRPKbbPQJNPK[RLNaNUQ_RUNOP]KLQ_N\P_UIbcO_UMPKUWPUNMb_MNUQP]KLQWY

efgghjhiPZ[POcL_UMPQJNP�LR�NIQPIRU\QLcIQ_RUP]NL_ROPQJNPSTUNLP_U\cLN\P]LR]NLQ_N\̀PLNKbPRLP]NL\RUKbPRLPVRQJ̀PKQPRLPKO�KINUQP
QRPQJNP\_QNPVWP]LR]NLQWP_U\cLKUINPcUONLP]Rb_I_N\P\N]KLKQNP[LRaPQJR\NP_U\cL_UMPQJNP�LR�NIQ̀PRLP_[PK[QNLP[_UKbP]KWaNUQP
]LR]NLQWP_U\cLKUINP_\PQRPVNP]LR̂_ONOPRUPQJNPIRa]bNQNOP�LR�NIQPQJLRcMJPKP]Rb_IWPRLP]Rb_I_N\PRQJNLPQJKUPQJR\NP_U\cL_UMPQJNP
�LR�NIQPOcL_UMPQJNPIRU\QLcIQ_RUP]NL_RÒPQRPQJNPN�QNUQP]NLa_\\_VbNPVWP\cIJP]Rb_I_N\̀PQJNPSTUNLPTK_̂N\PKbbPL_MJQ\P_UP
KIIRLOKUINPT_QJPQJNPQNLa\PR[P�NIQ_RUP��Y�Y�P[RLPOKaKMN\PIKc\NOPVWP[_LNPRLPRQJNLPIKc\N\PR[PbR\\PIR̂NLNOPVWPQJ_\P\N]KLKQNP
]LR]NLQWP_U\cLKUINY

efggh¡f¢l}}flqf£}p¤f¥�}ntp}}f�tmpvv�ymnlt¤fst�f¦pus�fntfrl§yupmnltf�t}�vstop
�JNPSTUNL̀PKQPQJNPSTUNL�\PR]Q_RÙPaKWP]cLIJK\NPKUOPaK_UQK_UP_U\cLKUINPQJKQPT_bbP]LRQNIQPQJNPSTUNLPKMK_U\QPbR\\PR[P
c\NPR[PQJNPSTUNL�\P]LR]NLQẀPRLPQJNP_UKV_b_QWPQRPIRUOcIQPURLaKbPR]NLKQ_RU\̀POcNPQRP[_LNPRLPRQJNLPIKc\N\PR[PbR\\YP�JNP
STUNLPTK_̂N\PKbbPL_MJQ\PR[PKIQ_RUPKMK_U\QPQJNPXRUQLKIQRL̀P�LIJ_QNIQ̀PKUOPXRU\QLcIQ_RUP�KUKMNLP[RLPbR\\PR[Pc\NPR[PQJNP
STUNL�\P]LR]NLQẀPOcNPQRP[_LNPRLPRQJNLPJK̈KLO\PJRTN̂NLPIKc\NOY

efggh©fª�«�}m§ptmfst�f�pmmup§ptmflqf�t}�vp�f¢l}}
efggh©hgP�PbR\\P_U\cLNOPcUONLPQJNP]LR]NLQWP_U\cLKUINPLNdc_LNOPVWPQJNP�MLNNaNUQP\JKbbPVNPKO�c\QNOPVWPQJNPSTUNLPK\P
[_OcI_KLWPKUOPaKONP]KWKVbNPQRPQJNPSTUNLPK\P[_OcI_KLWP[RLPQJNP_U\cLNO\̀PK\PQJN_LP_UQNLN\Q\PaKWPK]]NKL̀P\cV�NIQPQRP
LNdc_LNaNUQ\PR[PKUWPK]]b_IKVbNPaRLQMKMNNPIbKc\NPKUOPR[P�NIQ_RUP��Y�Y�YP�JNPSTUNLP\JKbbP]KWPQJNPXRU\QLcIQ_RUP
�KUKMNL̀P�LIJ_QNIQPKUOPXRUQLKIQRLPQJN_LP�c\QP\JKLN\PR[P_U\cLKUINP]LRINNO\PLNIN_̂NOPVWPQJNPSTUNL̀PKUOPVWPK]]LR]L_KQNP
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IJKLLMLNOPQORLQSTNPOKUVOWTNQXINIJLKYQZKVRWOLVOQIN[QSTNOKIVOTKQPRI\\QMI]LQ̂I_MLNOPQOTQORLWKQVTNPU\OINOPQIN[Q
ÙaVTNOKIVOTKPQWNQPWMW\IKQMINNLKb

cdeefgfhQiKWTKQOTQPLOO\LMLNOQTjQINQWNPUKL[Q\TPPYQORLQklNLKQPRI\\QNTOWj_QORLQSTNOKIVOTKQTjQORLQOLKMPQTjQORLQ̂KT̂TPL[Q
PLOO\LMLNOQIPQlL\\QIPQORLQ̂KT̂TPL[QI\\TVIOWTNQTjQORLQWNPUKINVLQ̂KTVLL[PbQmRLQSTNOKIVOTKQPRI\\QRInLQopQ[I_PQjKTMQKLVLŴOQ
TjQNTOWVLQOTQTaqLVOQOTQORLQ̂KT̂TPL[QPLOO\LMLNOQTKQI\\TVIOWTNQTjQORLQ̂KTVLL[PbQrjQORLQSTNOKIVOTKQ[TLPQNTOQTaqLVOYQORLQ
klNLKQPRI\\QPLOO\LQORLQ\TPPQIN[QORLQSTNOKIVOTKQPRI\\QaLQaTUN[Qa_QORLQPLOO\LMLNOQIN[QI\\TVIOWTNbQŝTNQKLVLŴOYQORLQklNLKQ
PRI\\Q[L̂TPWOQORLQWNPUKINVLQ̂KTVLL[PQWNQIQPL̂IKIOLQIVVTUNOQIN[QMI]LQORLQÎ K̂T̂KWIOLQ[WPOKWaUOWTNPbQmRLKLIjOLKYQWjQNTQ
TORLKQIJKLLMLNOQWPQMI[LQTKQORLQklNLKQ[TLPQNTOQOLKMWNIOLQORLQSTNOKIVOQjTKQVTNnLNWLNVLYQORLQklNLKQIN[QSTNOKIVOTKQ
PRI\\QLtLVUOLQIQSRINJLQkK[LKQjTKQKLVTNPOKUVOWTNQTjQORLQ[IMIJL[QTKQ[LPOKT_L[QuTK]QWNQORLQIMTUNOQI\\TVIOL[QjTKQORIOQ
ÛK̂TPLbQrjQORLQSTNOKIVOTKQOWML\_QTaqLVOPQOTQLWORLKQORLQOLKMPQTjQORLQ̂KT̂TPL[QPLOO\LMLNOQTKQORLQI\\TVIOWTNQTjQORLQ
K̂TVLL[PYQORLQklNLKQMI_Q̂KTVLL[QOTQPLOO\LQORLQWNPUKL[Q\TPPYQIN[QIN_Q[WP̂UOLQaLOlLLNQORLQklNLKQIN[QSTNOKIVOTKQIKWPWNJQ
TUOQTjQORLQPLOO\LMLNOQTKQI\\TVIOWTNQTjQORLQ̂KTVLL[PQPRI\\QaLQKLPT\nL[Q̂UKPUINOQOTQZKOWV\LQovbQiLN[WNJQKLPT\UOWTNQTjQIN_Q
[WP̂UOLYQORLQklNLKQMI_QWPPULQIQSTNPOKUVOWTNQSRINJLQwWKLVOWnLQjTKQORLQKLVTNPOKUVOWTNQTjQORLQ[IMIJL[QTKQ[LPOKT_L[Q
uTK]b

cdeefxdyzz{|}|~�{d��d���~�{�
cdeefxfe�rjQINQIVOWTNQjTKQaT[W\_QWNqUK_QIN[�TKQ̂KT̂LKO_Q[IMIJLQWPQVTMMLNVL[QIJIWNPOQklNLKQTKQZKVRWOLVOYQlRWVRQWNQORLQ
T̂WNWTNQTjQORLQklNLK�PQZKVRWOLVO�PQ\LJI\QVTUNPL\QTKQWNPUKINVLQVTTK[WNIOTKQWPQVTnLKL[Qa_QORLQWN[LMNWO_Q̂KTnWPWTNPQTjQ
ZKOWV\LQ�YQSTNOKIVOTKQPRI\\YQÛTNQklNLK�PQlKWOOLNQKL�ULPOYQ̂KTM̂ O\_QVIUPLQSTNOKIVOTK�PQWNPUKINVLQVIKKWLKQOTQRInLQWOPQ
IOOTKNL_PQÎ L̂IKQOWML\_QWNQORLQIVOWTNQTNQaLRI\jQTjQklNLKQIN[�TKQZKVRWOLVOQIN[Q̂KTnW[LQORLQ[LjLNPLQTjQklNLKQIN[�TKQ
ZKVRWOLVOb

y������dehddd����������dy��d����������d��d����
cdehfed�~���{}�~�d��d��}�
cdehfefeQrjQIQ̂TKOWTNQTjQORLQuTK]QWPQVTnLKL[QVTNOKIK_QOTQORLQSTNPOKUVOWTNQXINIJLK�PQTKQZKVRWOLVO�PQKL�ULPOQTKQOTQ
KL�UWKLMLNOPQP̂LVWjWVI\\_QLt̂KLPPL[QWNQORLQSTNOKIVOQwTVUMLNOPYQWOQMUPOYQWjQKL�ULPOL[QWNQlKWOWNJQa_QLWORLKYQaLQUNVTnLKL[Q
jTKQORLWKQLtIMWNIOWTNQIN[QaLQKL̂\IVL[QIOQORLQSTNOKIVOTK�PQLt̂LNPLQlWORTUOQVRINJLQWNQORLQSTNOKIVOQmWMLb

cdehfefhQrjQIQ̂TKOWTNQTjQORLQuTK]QRIPQaLLNQVTnLKL[QORIOQORLQSTNPOKUVOWTNQXINIJLKQTKQZKVRWOLVOQRIPQNTOQP̂LVWjWVI\\_Q
KL�ULPOL[QOTQLtIMWNLQ̂KWTKQOTQWOPQaLWNJQVTnLKL[YQORLQSTNPOKUVOWTNQXINIJLKQTKQZKVRWOLVOQMI_QKL�ULPOQOTQPLLQPUVRQuTK]Q
IN[QWOQPRI\\QaLQUNVTnLKL[Qa_QORLQSTNOKIVOTKbQrjQPUVRQuTK]QWPQWNQIVVTK[INVLQlWORQORLQSTNOKIVOQwTVUMLNOPYQORLQ
STNOKIVOTKQPRI\\QaLQLNOWO\L[QOTQINQL�UWOIa\LQI[qUPOMLNOQOTQORLQSTNOKIVOQ̀UMQIN[QSTNOKIVOQmWMLQIPQMI_QaLQÎ K̂T̂KWIOLbQ
rjQPUVRQuTK]QWPQNTOQWNQIVVTK[INVLQlWORQORLQSTNOKIVOQwTVUMLNOPYQORLQVTPOPQTjQUNVTnLKWNJQORLQuTK]YQIN[QORLQVTPOQTjQ
VTKKLVOWTNYQPRI\\QaLQIOQORLQSTNOKIVOTK�PQLt̂LNPLb

cdehfhd��}}{����~d��d��}�
cdehfhfed�{��}{d�� ��|~��|�d��¡z�{���~
mRLQSTNOKIVOTKQPRI\\Q̂KTM̂ O\_QVTKKLVOQuTK]QKLqLVOL[Qa_QORLQSTNPOKUVOWTNQXINIJLKQTKQZKVRWOLVOQTKQjIW\WNJQOTQVTNjTKMQ
OTQORLQKL�UWKLMLNOPQTjQORLQSTNOKIVOQwTVUMLNOPYQ[WPVTnLKL[QaLjTKLQ̀UaPOINOWI\QSTM̂ \LOWTNYQIN[QlRLORLKQTKQNTOQ
jIaKWVIOL[YQWNPOI\\L[QTKQVTM̂ \LOL[bQSTPOPQTjQVTKKLVOWNJQPUVRQKLqLVOL[QuTK]YQWNV\U[WNJQI[[WOWTNI\QOLPOWNJQIN[Q
WNP̂LVOWTNPYQORLQVTPOQTjQUNVTnLKWNJQIN[QKL̂\IVLMLNOYQIN[QVTM̂ LNPIOWTNQjTKQORLQSTNPOKUVOWTNQXINIJLK�PQIN[Q
ZKVRWOLVO�PQPLKnWVLPQIN[QLt̂LNPLPQMI[LQNLVLPPIK_QORLKLa_YQPRI\\QaLQIOQORLQSTNOKIVOTK�PQLt̂LNPLb

cdehfhfhdy��{}d�� ��|~��|�d��¡z�{���~
cdehfhfhfeQrNQI[[WOWTNQOTQORLQSTNOKIVOTK�PQTa\WJIOWTNPQUN[LKQ̀LVOWTNQ�bvYQWjYQlWORWNQTNLQ_LIKQIjOLKQORLQ[IOLQTjQ̀UaPOINOWI\Q
STM̂ \LOWTNQTjQORLQuTK]QTKQ[LPWJNIOL[Q̂TKOWTNQORLKLTjYQTKQIjOLKQORLQ[IOLQjTKQVTMMLNVLMLNOQTjQlIKKINOWLPQLPOIa\WPRL[Q
UN[LKQ̀LVOWTNQ¢b¢boYQTKQa_QOLKMPQTjQIN_QÎ \̂WVIa\LQP̂LVWI\QlIKKINO_QKL�UWKL[Qa_QORLQSTNOKIVOQwTVUMLNOPYQIN_QTjQORLQ
uTK]QWPQjTUN[QOTQaLQNTOQWNQIVVTK[INVLQlWORQORLQKL�UWKLMLNOPQTjQORLQSTNOKIVOQwTVUMLNOPYQORLQSTNOKIVOTKQPRI\\QVTKKLVOQWOQ
K̂TM̂ O\_QIjOLKQKLVLŴOQTjQNTOWVLQjKTMQORLQklNLKQOTQ[TQPTYQUN\LPPQORLQklNLKQRIPQ̂KLnWTUP\_QJWnLNQORLQSTNOKIVOTKQIQ
lKWOOLNQIVVL̂OINVLQTjQPUVRQVTN[WOWTNbQmRLQklNLKQPRI\\QJWnLQPUVRQNTOWVLQ̂KTM̂ O\_QIjOLKQ[WPVTnLK_QTjQORLQVTN[WOWTNbQ
wUKWNJQORLQTNL£_LIKQ̂LKWT[QjTKQVTKKLVOWTNQTjQuTK]YQWjQORLQklNLKQjIW\PQOTQNTOWj_QORLQSTNOKIVOTKQIN[QJWnLQORLQSTNOKIVOTKQ
INQT̂ T̂KOUNWO_QOTQMI]LQORLQVTKKLVOWTNYQORLQklNLKQlIWnLPQORLQKWJROPQOTQKL�UWKLQVTKKLVOWTNQa_QORLQSTNOKIVOTKQIN[QOTQMI]LQ
IQV\IWMQjTKQaKLIVRQTjQlIKKINO_bQrjQORLQSTNOKIVOTKQjIW\PQOTQVTKKLVOQNTNVTNjTKMWNJQuTK]QlWORWNQIQKLIPTNIa\LQOWMLQ[UKWNJQ
ORIOQ̂LKWT[QIjOLKQKLVLŴOQTjQNTOWVLQjKTMQORLQklNLKYQSTNPOKUVOWTNQXINIJLKQTKQZKVRWOLVOYQORLQklNLKQMI_QVTKKLVOQWOQWNQ
IVVTK[INVLQlWORQ̀LVOWTNQ¤bvb
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IJKLMLMLMLNOPQNRSQTUQVWNXQWYRZN[RWN\RWWQ\]YRSNR[N̂RW_ǸPVaaNbQNQc]QSZQZNdY]PNWQ̀XQ\]N]RNXRW]YRS̀NR[N̂RW_N[YẀ]N
XQW[RWeQZNV[]QWNfgb̀]VS]YVaNhReXaQ]YRSNbUN]PQNXQWYRZNR[N]YeQNbQ]dQQSNfgb̀]VS]YVaNhReXaQ]YRSNVSZN]PQNV\]gVaN
\ReXaQ]YRSNR[N]PV]NXRW]YRSNR[N]PQN̂RW_i

IJKLMLMLMjNOPQNRSQTUQVWNXQWYRZN[RWN\RWWQ\]YRSNR[N̂RW_ǸPVaaNSR]NbQNQc]QSZQZNbUN\RWWQ\]YkQN̂RW_NXQW[RWeQZNbUN]PQN
hRS]WV\]RWNXgẀgVS]N]RN]PỲNfQ\]YRSNlmimiNnopqrstuvwNNxSUN\RWWQ\]YRSNeVZQNgSZQWN]PỲNlmimimNRWNgSZQWNVSUNR]PQWN
ygVWVS]QQNRWNdVWWVS]UNWQzgYWQZNbUNRWNYS\agZQZNYSN]PQNhRS]WV\]N{R\geQS]̀ǸPVaaNaY_QdỲQNbQǸgb|Q\]N]RN\RWWQ\]YRSNV]N
hRS]WV\]RW}̀NRdSNQcXQS̀QNY[NY]NỲN[RgSZNSR]N]RNbQNYSNV\\RWZVS\QNdY]PN]PQNhRS]WV\]N{R\geQS]̀NdY]PYSNRSQNUQVWNV[]QWN]PQN
ZV]QN]PV]Ǹg\PN\RWWQ\]YRSNỲNV\\QX]QZNbUN]PQN~dSQWi

IJKLMLMLM��OPQNygVWVS]QQTdVWWVS]QQ̀NWQzgYWQZNbUN�NlmimimǸPVaaNbQNdWY]]QSNYSNVN[RWeNV\\QX]VbaQN]RN]PQN~dSQW�NXWRXQWaUN
d̀RWSN]RNVSZǸYySQZNbUNVNWQ̀XRS̀YbaQNR[[Y\QWNR[N]PQNhRS]WV\]RW}̀N[YWei

IJKLMLMLM��OPQN�QW[RWeVS\QNVSZN�VUeQS]N�RSZ̀ǸPVaaNWQeVYSNYSNQ[[Q\]NVSZN[gaaN[RW\QN]PWRgyPN]PỲNXQWYRZi

IJKLMLMjNOPQNhRS]WV\]RWǸPVaaNWQeRkQN[WReN]PQǸY]QNXRW]YRS̀NR[N]PQN̂RW_N]PV]NVWQNSR]NYSNV\\RWZVS\QNdY]PN]PQN
WQzgYWQeQS]̀NR[N]PQNhRS]WV\]N{R\geQS]̀NVSZNVWQNSQY]PQWN\RWWQ\]QZNbUN]PQNhRS]WV\]RWNSRWNV\\QX]QZNbUN]PQN~dSQWi

IJKLMLM�NOPQNhRS]WV\]RWǸPVaaNbQVWN]PQN\R̀]NR[N\RWWQ\]YSyNZQ̀]WRUQZNRWNZVeVyQZN\RS̀]Wg\]YRSNR[N]PQN~dSQW�NfQXVWV]QN
hRS]WV\]RẀ�NRWNR]PQWNhRS]WV\]RẀ�NdPQ]PQWN\ReXaQ]QZNRWNXVW]YVaaUN\ReXaQ]QZ�N\Vg̀QZNbUN]PQNhRS]WV\]RW}̀N\RWWQ\]YRSNRWN
WQeRkVaNR[N̂RW_N]PV]NỲNSR]NYSNV\\RWZVS\QNdY]PN]PQNWQzgYWQeQS]̀NR[N]PQNhRS]WV\]N{R\geQS]̀i

IJKLMLM�N�R]PYSyN\RS]VYSQZNYSN]PỲNfQ\]YRSNlmimǸPVaaNbQN\RS̀]WgQZN]RNQ̀]VbaỲPNVNXQWYRZNR[NaYeY]V]YRSNdY]PNWQ̀XQ\]N]RN
R]PQWNRbaYyV]YRS̀N]PQNhRS]WV\]RWNPV̀NgSZQWN]PQNhRS]WV\]N{R\geQS]̀iN�̀]VbaỲPeQS]NR[N]PQNRSQTUQVWNXQWYRZN[RWN
\RWWQ\]YRSNR[N̂RW_NV̀NZQ̀\WYbQZNYSNfQ\]YRSNlmimimNWQaV]Q̀NRSaUN]RN]PQǸXQ\Y[Y\NRbaYyV]YRSNR[N]PQNhRS]WV\]RWN]RN\RWWQ\]N]PQN
^RW_�NVSZNPV̀NSRNWQaV]YRS̀PYXN]RN]PQN]YeQNdY]PYSNdPY\PN]PQNRbaYyV]YRSN]RN\ReXaUNdY]PN]PQNhRS]WV\]N{R\geQS]̀NeVUNbQN
R̀gyP]N]RNbQNQS[RW\QZ�NSRWN]RN]PQN]YeQNdY]PYSNdPY\PNXWR\QQZYSỳNeVUNbQN\ReeQS\QZN]RNQ̀]VbaỲPN]PQNhRS]WV\]RW}̀N
aYVbYaY]UNdY]PNWQ̀XQ\]N]RN]PQNhRS]WV\]RW}̀NRbaYyV]YRS̀NR]PQWN]PVSǸXQ\Y[Y\VaaUN]RN\RWWQ\]N]PQN̂RW_i

IJKLMjJ����������J��J�������������J����
�[N]PQN~dSQWNXWQ[QẀN]RNV\\QX]N̂RW_N]PV]NỲNSR]NYSNV\\RWZVS\QNdY]PN]PQNWQzgYWQeQS]̀NR[N]PQNhRS]WV\]N{R\geQS]̀�N]PQN
~dSQWNeVUNZRǸRNYS̀]QVZNR[NWQzgYWYSyNY]̀NWQeRkVaNVSZN\RWWQ\]YRS�NYSNdPY\PN\V̀QN]PQNhRS]WV\]NfgeNdYaaNbQNWQZg\QZNV̀N
VXXWRXWYV]QNVSZNQzgY]VbaQiNfg\PNVZ|g̀]eQS]ǸPVaaNbQNQ[[Q\]QZNdPQ]PQWNRWNSR]N[YSVaNXVUeQS]NPV̀NbQQSNeVZQi

IJKLMjMK�OPQN~dSQW�NdY]PN]PQNVZkY\QNR[N]PQNhRS̀]Wg\]YRSN�VSVyQWNVSZNV̀̀ Ỳ]VS\QNR[N]PQNxW\PY]Q\]�ǸPVaaNZQ]QWeYSQN]PQN
VZ|g̀]eQS]N]RN]PQNhRS]WV\]NfgeiNNOPQNhRS]WV\]RWǸPVaaNbQVWNVaaNZYWQ\]�NYSZYWQ\]NVSZN\RS̀QzgQS]YVaN\R̀]̀NV]]WYbg]VbaQN]RN
]PQNQkVagV]YRSNR[NVSZNZQ\ỲYRSN]RNV\\QX]Ǹg\PNZQ[Q\]YkQN̂RW_iNNfg\PN\R̀]̀N[RWN]PQNQ[[RW]̀NR[N]PQNhRS̀]Wg\]YRSN�VSVyQWN
VSZNxW\PY]Q\]N�V]N]PQYWN\gWWQS]NbYaaYSyNWV]Q̀�NVSZNVSUNR]PQWN\R̀]̀N]RN]PQN~dSQWNdYaaNbQN\PVWyQZN]RN]PQNhRS]WV\]RWN]PWRgyPN
hPVSyQN~WZQWNXWR\QZgWQ̀i

���� ¡¢JKjJJJ£�¤ ¢¡¡��¢¥¦¤J§�¥̈�¤�¥�¤
IJKjMKJ©�ª������J¡�«
OPQNhRS]WV\]ǸPVaaNbQNyRkQWSQZNbUN]PQNaVdNR[N]PQNXaV\QNdPQWQN]PQN�WR|Q\]NỲNaR\V]QZi

IJKjMLJ¤¬�����J��®J����
IJKjMLMKNOPQN~dSQWNVSZNhRS]WV\]RWNWQ̀XQ\]YkQaUNbYSZN]PQèQakQ̀�N]PQYWNXVW]SQẀ�Ǹg\\Q̀̀RẀ�NV̀̀YyS̀�NVSZNaQyVaN
WQXWQ̀QS]V]YkQ̀N]RN\RkQSVS]̀�NVyWQQeQS]̀�NVSZNRbaYyV]YRS̀N\RS]VYSQZNYSN]PQNhRS]WV\]N{R\geQS]̀iN�c\QX]NV̀NXWRkYZQZNYSN
fQ\]YRSNl̄imim�NSQY]PQWNXVW]UN]RN]PQNhRS]WV\]ǸPVaaNV̀̀YySN]PQNhRS]WV\]NV̀NVNdPRaQNdY]PRg]NdWY]]QSN\RS̀QS]NR[N]PQNR]PQWiN
�[NQY]PQWNXVW]UNV]]QeX]̀N]RNeV_QNVSNV̀̀YySeQS]NdY]PRg]Ǹg\PN\RS̀QS]�N]PV]NXVW]UǸPVaaNSQkQW]PQaQ̀̀NWQeVYSNaQyVaaUN
WQ̀XRS̀YbaQN[RWNVaaNRbaYyV]YRS̀NgSZQWN]PQNhRS]WV\]i

°±²³²́³²rµ¶·q̧qsq·¹
IJKjMjJ���º�J��®J����®��
IJKjMjMKN{g]YQ̀NVSZNRbaYyV]YRS̀NYeXR̀QZNbUN]PQNhRS]WV\]N{R\geQS]̀NVSZNWYyP]̀NVSZNWQeQZYQ̀NVkVYaVbaQN]PQWQgSZQWN
P̀VaaNbQNYSNVZZY]YRSN]RNVSZNSR]NVNaYeY]V]YRSNR[NZg]YQ̀�NRbaYyV]YRS̀�NWYyP]̀�NVSZNWQeQZYQ̀NR]PQWdỲQNYeXR̀QZNRWNVkVYaVbaQN
bUNaVdi
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HIJKLKLMNOPNQRSTPUNPVNWQTXYVZNSPNQRSN[\NS]ZN̂_UZV̀NaPUbSVYRSTPUNcQUQdZV̀NeVR]TSZRS̀NPVNaPUSVQRSPVNb]QXXNRPUbSTSYSZNQN
_QTfZVNPWNQNVTd]SNPVNgYS\NQWWPVgZgNS]ZhNYUgZVNS]ZNaPUSVQRS̀NUPVNb]QXXNbYR]NQRSTPUNPVNWQTXYVZNSPNQRSNRPUbSTSYSZNQiiVPfQXNPWN
PVNQRjYTZbRZURZNTUNQN[VZQR]NS]ZVZYUgZV̀NZkRZiSNQbNhQ\N[ZNbiZRTWTRQXX\NQdVZZgNYiPUNTUN_VTSTUdl

HIJKLmInopqpIrstIuspvowqxysp
HIJKLmLJNzZbSb̀NTUbiZRSTPUb̀NQUgNQiiVPfQXbNPWNiPVSTPUbNPWNS]ZN{PV|Nb]QXXN[ZNhQgZNQbNVZjYTVZgN[\NS]ZNaPUSVQRSN}PRYhZUSbN
QUgN[\NQiiXTRQ[XZNXQ_b̀NbSQSYSZb̀NPVgTUQURZb̀NRPgZb̀NVYXZb̀NQUgNVZdYXQSTPUbNPVNXQ_WYXNPVgZVbNPWNiY[XTRNQYS]PVTSTZblN~UXZbbN
PS]ZV_TbZNiVPfTgZg̀NS]ZNaPUSVQRSPVNb]QXXNhQ|ZNQVVQUdZhZUSbNWPVNbYR]NSZbSb̀NTUbiZRSTPUb̀NQUgNQiiVPfQXbN_TS]NQUN
TUgZiZUgZUSNSZbSTUdNXQ[PVQSPV\NPVNZUSTS\NQRRZiSQ[XZNSPNS]ZN̂_UZV̀NPVN_TS]NS]ZNQiiVPiVTQSZNiY[XTRNQYS]PVTS\̀NQUgNb]QXXN[ZQVN
QXXNVZXQSZgNRPbSbNPWNSZbSb̀NTUbiZRSTPUb̀NQUgNQiiVPfQXblNz]ZNaPUSVQRSPVNb]QXXNdTfZNS]ZNaPUbSVYRSTPUNcQUQdZVNQUgNeVR]TSZRSN
SThZX\NUPSTRZNPWN_]ZUNQUgN_]ZVZNSZbSbNQUgNTUbiZRSTPUbNQVZNSPN[ZNhQgZNbPNS]QSNS]ZNaPUbSVYRSTPUNcQUQdZVNQUgNeVR]TSZRSNhQ\N
[ZNiVZbZUSNWPVNbYR]NiVPRZgYVZblNz]ZN̂_UZVNb]QXXN[ZQVNRPbSbNPWNSZbSb̀NTUbiZRSTPUb̀NPVNQiiVPfQXbNS]QSNgPNUPSN[ZRPhZN
VZjYTVZhZUSbNYUSTXNQWSZVN[TgbNQVZNVZRZTfZgNPVNUZdPSTQSTPUbNRPURXYgZglNz]ZN̂_UZVNb]QXXNgTVZRSX\NQVVQUdZNQUgNiQ\NWPVNSZbSb̀N
TUbiZRSTPUb̀NPVNQiiVPfQXbN_]ZVZN[YTXgTUdNRPgZbNPVNQiiXTRQ[XZNXQ_bNPVNVZdYXQSTPUbNbPNVZjYTVZl

HIJKLmLMN�WNS]ZNaPUbSVYRSTPUNcQUQdZV̀NeVR]TSZRS̀N̂_UZV̀NPVNiY[XTRNQYS]PVTSTZbN]QfTUdN�YVTbgTRSTPUNgZSZVhTUZNS]QSN
iPVSTPUbNPWNS]ZN{PV|NVZjYTVZNQggTSTPUQXNSZbSTUd̀NTUbiZRSTPÙNPVNQiiVPfQXNUPSNTURXYgZgNYUgZVN�ZRSTPUN��l�l�̀NS]ZN
aPUbSVYRSTPUNcQUQdZVNQUgNeVR]TSZRSN_TXX̀NYiPUN_VTSSZUNQYS]PVT�QSTPUNWVPhNS]ZN̂_UZV̀NTUbSVYRSNS]ZNaPUSVQRSPVNSPNhQ|ZN
QVVQUdZhZUSbNWPVNbYR]NQggTSTPUQXNSZbSTUd̀NTUbiZRSTPÙNPVNQiiVPfQX̀N[\NQUNZUSTS\NQRRZiSQ[XZNSPNS]ZN̂_UZV̀NQUgNS]ZN
aPUSVQRSPVNb]QXXNdTfZNSThZX\NUPSTRZNSPNS]ZNaPUbSVYRSTPUNcQUQdZVNQUgNeVR]TSZRSNPWN_]ZUNQUgN_]ZVZNSZbSbNQUgNTUbiZRSTPUbN
QVZNSPN[ZNhQgZNbPNS]QSNS]ZNaPUbSVYRSTPUNcQUQdZVNQUgNeVR]TSZRSNhQ\N[ZNiVZbZUSNWPVNbYR]NiVPRZgYVZblN�YR]NRPbSb̀NZkRZiSN
QbNiVPfTgZgNTUN�ZRSTPUN��l�l�̀Nb]QXXN[ZNQSNS]ZN̂_UZV�bNZkiZUbZl

HIJKLmLKN�WNiVPRZgYVZbNWPVNSZbSTUd̀NTUbiZRSTPÙNPVNQiiVPfQXNYUgZVN�ZRSTPUbN��l�l�NQUgN��l�l�NVZfZQXNWQTXYVZNPWNS]ZN
iPVSTPUbNPWNS]ZN{PV|NSPNRPhiX\N_TS]NVZjYTVZhZUSbNZbSQ[XTb]ZgN[\NS]ZNaPUSVQRSN}PRYhZUSb̀NQXXNRPbSbNhQgZNUZRZbbQV\N[\N
bYR]NWQTXYVZ̀NTURXYgTUdNS]PbZNPWNVZiZQSZgNiVPRZgYVZbNQUgNRPhiZUbQSTPUNWPVNS]ZNaPUbSVYRSTPUNcQUQdZV�bNQUgNeVR]TSZRS�bN
bZVfTRZbNQUgNZkiZUbZb̀Nb]QXXN[ZNQSNS]ZNaPUSVQRSPV�bNZkiZUbZl

HIJKLmLmN�ZjYTVZgNRZVSTWTRQSZbNPWNSZbSTUd̀NTUbiZRSTPÙNPVNQiiVPfQXNb]QXX̀NYUXZbbNPS]ZV_TbZNVZjYTVZgN[\NS]ZNaPUSVQRSN
}PRYhZUSb̀N[ZNbZRYVZgN[\NS]ZNaPUSVQRSPVNQUgNiVPhiSX\NgZXTfZVZgNSPNS]ZNaPUbSVYRSTPUNcQUQdZVNWPVNSVQUbhTSSQXNSPNS]ZN
eVR]TSZRSl

HIJKLmL�N�WNS]ZNaPUbSVYRSTPUNcQUQdZVNPVNeVR]TSZRSNTbNSPNP[bZVfZNSZbSb̀NTUbiZRSTPUb̀NPVNQiiVPfQXbNVZjYTVZgN[\NS]ZN
aPUSVQRSN}PRYhZUSb̀NS]ZNaPUbSVYRSTPUNcQUQdZVNPVNeVR]TSZRSN_TXXNgPNbPNiVPhiSX\NQUg̀N_]ZVZNiVQRSTRQ[XZ̀NQSNS]ZNUPVhQXN
iXQRZNPWNSZbSTUdl

HIJKLmL�NzZbSbNPVNTUbiZRSTPUbNRPUgYRSZgNiYVbYQUSNSPNS]ZNaPUSVQRSN}PRYhZUSbNb]QXXN[ZNhQgZNiVPhiSX\NSPNQfPTgN
YUVZQbPUQ[XZNgZXQ\NTUNS]ZN{PV|l

HIJKL�Iusqo�opq
�Q\hZUSbNgYZNQUgNYUiQTgNYUgZVNS]ZNaPUSVQRSN}PRYhZUSbNb]QXXN[ZQVNTUSZVZbSNWVPhNS]ZNgQSZNiQ\hZUSNTbNgYZNQSNQNVQSZNPWN
��NiZVNQUUYhl

��nu���IJmIIIn���u��nu��I��I�������u��I��In��I���n���n
HIJmLJIno��xsrqxysI��Iq�oI�ysq�rwqy�
HIJmLJLJNz]ZNaPUSVQRSPVNhQ\NSZVhTUQSZNS]ZNaPUSVQRSNTWNS]ZN{PV|NTbNbSPiiZgNWPVNQNiZVTPgNPWN��NRPUbZRYSTfZNgQ\bNS]VPYd]N
UPNQRSNPVNWQYXSNPWNS]ZNaPUSVQRSPV̀NQN�Y[RPUSVQRSPV̀NQN�Y[ bY[RPUSVQRSPV̀NS]ZTVNQdZUSbNPVNZhiXP\ZZb̀NPVNQU\NPS]ZVNiZVbPUbN
PVNZUSTSTZbNiZVWPVhTUdNiPVSTPUbNPWNS]ZN{PV|̀NWPVNQU\NPWNS]ZNWPXXP_TUdNVZQbPUb¡

LJ �bbYQURZNPWNQUNPVgZVNPWNQNRPYVSNPVNPS]ZVNiY[XTRNQYS]PVTS\N]QfTUdN�YVTbgTRSTPUNS]QSNVZjYTVZbNQXXN{PV|NSPN[ZN
bSPiiZg¢

LM eUNQRSNPWNdPfZVUhZUS̀NbYR]NQbNQNgZRXQVQSTPUNPWNUQSTPUQXNZhZVdZUR\̀NS]QSNVZjYTVZbNQXXN{PV|NSPN[ZN
bSPiiZg¢

LK £ZRQYbZNS]ZNaPUbSVYRSTPUNcQUQdZVN]QbNUPSNRZVSTWTZgNPVNS]ZNeVR]TSZRSN]QbNUPSNTbbYZgNQNaZVSTWTRQSZNWPVN
�Q\hZUSNQUgN]QbNUPSNUPSTWTZgNS]ZNaPUSVQRSPVNPWNS]ZNVZQbPUNWPVN_TS]]PXgTUdNRZVSTWTRQSTPUNQbNiVPfTgZgNTUN
�ZRSTPUN¤l�̀NPVN[ZRQYbZNS]ZN̂_UZVN]QbNUPSNhQgZNiQ\hZUSNPUNQNaZVSTWTRQSZNWPVN�Q\hZUSN_TS]TUNS]ZNSThZN
bSQSZgNTUNS]ZNaPUSVQRSN}PRYhZUSb¢NPV

Lm z]ZN̂_UZVN]QbNWQTXZgNSPNWYVUTb]NSPNS]ZNaPUSVQRSPVNVZQbPUQ[XZNZfTgZURZNQbNVZjYTVZgN[\N�ZRSTPUN�l�l
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IJKLMKMNOPQROSTUVWXYVTWOZX[OVRWZ\UXVROVQROSTUVWXYVO\]̂OVQWT_̀QOUTOXYVOTWO]X_aVOT]OVQROSTUVWXYVTŴOXOb_cYTUVWXYVTŴOXO
b_cde_cYTUVWXYVTŴOVQR\WOX̀RUVeOTWORZfaT[RRêOTWOXU[OTVQRWOfRWeTUeOTWORUV\V\ReOfRW]TWZ\ÙOfTWV\TUeOT]OVQROgTWĥO
WRfRXVRiOe_efRUe\TUêOiRaX[êOTWO\UVRWW_fV\TUeOT]OVQRORUV\WROgTWhOc[OVQROjkURWOXeOiReYW\cRiO\UObRYV\TUOlmnôOYTUeV\V_VRO
\UOVQROX̀ ẀR̀XVROZTWROVQXUOlppOfRWYRUVOT]OVQROVTVXaOU_ZcRWOT]OiX[eOeYQRi_aRiO]TWOYTZfaRV\TÛOTWOlqpOiX[eO\UOXU[O
orsdiX[OfRW\TîOkQ\YQRtRWO\eOaReen

IJKLMKMuOv]OTUROT]OVQROWRXeTUeOiReYW\cRiO\UObRYV\TUOlmnlnlOTWOlmnlnqORw\eVêOVQROSTUVWXYVTWOZX[̂O_fTUOVQ\WV[OiX[exOUTV\YROVTO
VQROjkURŴOSTUeVW_YV\TUOyXUX̀RWOXUiOzWYQ\VRYV̂OXUiO_fTUOVQRO]X\a_WROT]OVQROjkURWOVTOY_WROVQROXaaR̀RiÒWT_UieO]TWO
VRWZ\UXV\TUOk\VQ\UOlmOiX[eO]TaaTk\ÙOWRYR\fVOT]OeX\iOUTV\YR̂OVRWZ\UXVROVQROSTUVWXYVOXUiOWRYTtRWO]WTZOVQROjkURWOfX[ZRUVO
]TWOgTWhORwRY_VRîOXeOkRaaOXeOWRXeTUXcaROTtRWQRXiOXUiOfWT]\VOTUOgTWhOUTVORwRY_VRîOXUiOYTeVeO\UY_WWRiOc[OWRXeTUOT]Oe_YQO
VRWZ\UXV\TUn

IJKLMKMLOv]OVQROgTWhO\eOeVTffRiO]TWOXOfRW\TiOT]OrpOYTUeRY_V\tROiX[eOVQWT_̀QOUTOXYVOTWO]X_aVOT]OVQROSTUVWXYVTŴOXO
b_cYTUVWXYVTŴOXOb_cde_cYTUVWXYVTŴOTWOVQR\WOX̀RUVeOTWORZfaT[RRêOTWOXU[OTVQRWOfRWeTUeOfRW]TWZ\ÙOfTWV\TUeOT]OVQRO
gTWhOcRYX_eROVQROjkURWOQXeOWRfRXVRia[O]X\aRiOVTO]_a]\aaOVQROjkURWxeOTca\̀XV\TUeO_UiRWOVQROSTUVWXYVO{TY_ZRUVeOk\VQO
WRefRYVOVTOZXVVRWeO\ZfTWVXUVOVTOVQROfWT̀WReeOT]OVQROgTWĥOVQROSTUVWXYVTWOZX[̂O_fTUOeRtRUOXii\V\TUXaOiX[exOUTV\YROVTOVQRO
jkURŴOSTUeVW_YV\TUOyXUX̀RWOXUiOzWYQ\VRYV̂OVRWZ\UXVROVQROSTUVWXYVOXUiOWRYTtRWO]WTZOVQROjkURWOXeOfWTt\iRiO\UO
bRYV\TUOlmnlnon

IJKLMNJ|}~��������J��J��}J���}~J��~J����}
IJKLMNMKOPQROjkURWOZX[OVRWZ\UXVROVQROSTUVWXYVO\]OVQROSTUVWXYVTW

MK WR]_eReOTWO]X\aeOVTOe_ffa[ORUT_̀QOfWTfRWa[Oeh\aaRiOkTWhRWeOTWOfWTfRWOZXVRW\Xae�
MN ]X\aeOVTOZXhROfX[ZRUVOVTOb_cYTUVWXYVTWeOTWOe_ffa\RWeO\UOXYYTWiXUYROk\VQOVQROWRefRYV\tROX̀WRRZRUVeO

cRVkRRUOVQROSTUVWXYVTWOXUiOVQROb_cYTUVWXYVTWeOTWOe_ffa\RWe�
Mu i\eWR̀XWieOXffa\YXcaROaXkêOeVXV_VRêOTWi\UXUYRêOYTiRêOW_aReOXUiOWR̀_aXV\TUêOTWOaXk]_aOTWiRWeOT]OXO

f_ca\YOX_VQTW\V[�OTW
ML TVQRWk\eRO\eÒ_\aV[OT]OcWRXYQOT]OXOfWTt\e\TUOT]OVQROSTUVWXYVO{TY_ZRUVen
M� ]\aReO]TWOcXUhW_fVY[OTWOTVQRWOiRcVTWO\UeTatRUY[OWRa\R]�
M� XUOXYVOT]OTZ\ee\TUOc[OVQROSTUVWXYVTWOVQXVOeVTfêOiRaX[êO\UVRW]RWReOk\VQOTWOiXZX̀ReOVQROgTWh�
M� XU[OTVQRWO]X\a_WROc[OVQROSTUVWXYVTWOVTOfRW]TWZOXU[OTVQRWOVRWZeOXUiOYTUi\V\TUeOT]OVQR\WOSTUVWXYV�
M� i\eWR̀XWieOVQROX_VQTW\V[OT]OVQROjkURWn

IJKLMNMNOgQRUOXU[OT]OVQROWRXeTUeOiReYW\cRiO\UObRYV\TUOlmnqnlORw\eV̂OX]VRWOYTUe_aVXV\TUOk\VQOVQROSTUeVW_YV\TUOyXUX̀RŴO
XUiO_fTUOYRWV\]\YXV\TUOc[OVQROzWYQ\VRYVOVQXVOe_]]\Y\RUVOYX_eRORw\eVeOVTO�_eV\][Oe_YQOXYV\TÛOVQROjkURWOZX[̂Ok\VQT_VO
fWR�_i\YROVTOXU[OTVQRWOW\̀QVeOTWOWRZRi\ReOT]OVQROjkURWOXUiOX]VRWÒ\t\ÙOVQROSTUVWXYVTWOXUiOVQROSTUVWXYVTWxeOe_WRV[̂O\]O
XU[̂OeRtRUOiX[exOUTV\YR̂OVRWZ\UXVRORZfaT[ZRUVOT]OVQROSTUVWXYVTWOXUiOZX[̂Oe_c�RYVOVTOXU[OfW\TWOW\̀QVeOT]OVQROe_WRV[�

MK �wYa_iROVQROSTUVWXYVTWO]WTZOVQROe\VROXUiOVXhROfTeeRee\TUOT]OXaaOZXVRW\XaêOR�_\fZRUV̂OVTTaêOXUiO
YTUeVW_YV\TUOR�_\fZRUVOXUiOZXYQ\URW[OVQRWRTUOTkURiOc[OVQROSTUVWXYVTW�

MN zYYRfVOXee\̀UZRUVOT]Oe_cYTUVWXYVeOf_We_XUVOVTObRYV\TUOsnm�OXUi
Mu �\U\eQOVQROgTWhOc[OkQXVRtRWOWRXeTUXcaROZRVQTiOVQROjkURWOZX[OiRRZORwfRi\RUVnO�fTUOkW\VVRUOWR�_ReVO

T]OVQROSTUVWXYVTŴOVQROjkURWOeQXaaO]_WU\eQOVTOVQROSTUVWXYVTWOXOiRVX\aRiOXYYT_UV\ÙOT]OVQROYTeVeO\UY_WWRiO
c[OVQROjkURWO\UO]\U\eQ\ÙOVQROgTWhn

IJKLMNMuOgQRUOVQROjkURWOVRWZ\UXVReOVQROSTUVWXYVO]TWOTUROT]OVQROWRXeTUeOeVXVRiO\UObRYV\TUOlmnqnl̂OVQROSTUVWXYVTWOeQXaaO
UTVOcRORUV\VaRiOVTOWRYR\tRO]_WVQRWOfX[ZRUVO_UV\aOVQROgTWhO\eO]\U\eQRin

IJKLMNMLOv]OVQRO_UfX\iOcXaXUYROT]OVQROSTUVWXYVOb_ZORwYRRieOYTeVeOT]O]\U\eQ\ÙOVQROgTWĥO\UYa_i\ÙOYTZfRUeXV\TUO]TWO
VQROSTUeVW_YV\TUOyXUX̀RWxeOXUiOzWYQ\VRYVxeOeRWt\YReOXUiORwfRUeReOZXiROURYReeXW[OVQRWRc[̂OXUiOTVQRWOiXZX̀ReO
\UY_WWRiOc[OVQROjkURWOXUiOUTVORwfWReea[OkX\tRîOe_YQORwYReeOeQXaaOcROfX\iOVTOVQROSTUVWXYVTWnOv]Oe_YQOYTeVeOXUiO
iXZX̀ReORwYRRiOVQRO_UfX\iOcXaXUYR̂OVQROSTUVWXYVTWOeQXaaOfX[OVQROi\]]RWRUYROVTOVQROjkURWnOPQROXZT_UVOVTOcROfX\iOVTOVQRO
STUVWXYVTWOTWOjkURŴOXeOVQROYXeROZX[OcR̂OeQXaâO_fTUOXffa\YXV\TÛOcROYRWV\]\RiOc[OVQROvU\V\XaO{RY\e\TUOyXhRWOX]VRWO
YTUe_aVXV\TUOk\VQOVQROSTUeVW_YV\TUOyXUX̀RŴOXUiOVQ\eOTca\̀XV\TUO]TWOfX[ZRUVOeQXaaOe_Wt\tROVRWZ\UXV\TUOT]OVQROSTUVWXYVn

IJKLMuJ����}�����J��J��}J���}~J��~J����}��}��}
IJKLMuMKOPQROjkURWOZX[̂Ok\VQT_VOYX_eR̂OTWiRWOVQROSTUVWXYVTWO\UOkW\V\ÙOVTOe_efRUîOiRaX[OTWO\UVRWW_fVOVQROgTWĥO\UO
kQTaROTWO\UOfXWVO]TWOe_YQOfRW\TiOT]OV\ZROXeOVQROjkURWOZX[OiRVRWZ\URn
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IJKLMNMOPQRSPTUVWXYZWPQ[\SP]RŶ̂P_SPỲab]WS̀PcUXP[VZXSY]S]P[VPWRSPZU]WPYV̀PW[\SPZYb]S̀P_dP]b]eSV][UVfP̀ŜYdfPUXP
[VWSXXbeW[UVPbV̀SXPgSZW[UVPhijkjhjPlUPỲab]W\SVWP]RŶ̂P_SP\ỲSPWUPWRSPSmWSVWn

MK WRYWPeSXcUX\YVZSP[]fPoY]fPUXPoUb̂̀ PRYpSP_SSVfP]UP]b]eSV̀S̀fP̀ŜYdS̀fPUXP[VWSXXbeWS̀fP_dPYVUWRSXPZYb]SP
cUXPoR[ZRPWRSPTUVWXYZWUXP[]PXS]eUV][_̂SqPUX

MO WRYWPYVPSrb[WY_̂SPỲab]W\SVWP[]P\ỲSPUXP̀SV[S̀PbV̀SXPYVUWRSXPeXUp[][UVPUcPWR[]PTUVWXYZWj

IJKLMLJstuvwxyzw{xJ|}Jz~tJ��xtuJ�{uJ�{x�txwtx�t
IJKLMLMKPQRSP�oVSXP\YdfPYWPYVdPW[\SfPWSX\[VYWSPWRSPTUVWXYZWPcUXPWRSP�oVSX�]PZUVpSV[SVZSPYV̀Po[WRUbWPZYb]Sj

IJKLMLMOP�eUVPXSZS[eWPUcPVUW[ZSPcXU\PWRSP�oVSXPUcP]bZRPWSX\[VYW[UVPcUXPWRSP�oVSX�]PZUVpSV[SVZSfPWRSPTUVWXYZWUXP]RŶ̂
MK ZSY]SPUeSXYW[UV]PY]P̀[XSZWS̀P_dPWRSP�oVSXP[VPWRSPVUW[ZSq
MO WY�SPYZW[UV]PVSZS]]YXdfPUXPWRYWPWRSP�oVSXP\YdP̀[XSZWfPcUXPWRSPeXUWSZW[UVPYV̀PeXS]SXpYW[UVPUcPWRSP�UX�qP

YV̀
MN SmZSeWPcUXP�UX�P̀[XSZWS̀PWUP_SPeSXcUX\S̀PeX[UXPWUPWRSPSccSZW[pSP̀YWSPUcPWSX\[VYW[UVP]WYWS̀P[VPWRSPVUW[ZSfP

WSX\[VYWSPŶ̂PSm[]W[V�P]b_ZUVWXYZW]PYV̀PebXZRY]SPUX̀SX]PYV̀PSVWSXP[VWUPVUPcbXWRSXP]b_ZUVWXYZW]PYV̀P
ebXZRY]SPUX̀SX]j

IJKLMLMNP�VPZY]SPUcP]bZRPWSX\[VYW[UVPcUXPWRSP�oVSX�]PZUVpSV[SVZSfPWRSP�oVSXP]RŶ̂PeYdPWRSPTUVWXYZWUXPcUXP�UX�P
eXUeSX̂dPSmSZbWS̀j

��s����JK�JJJ������J���J�����s��
IJK�MKJ��ywv�
IJK�MKMKJ�t�wxwzw{xMP�PT̂Y[\P[]PYP̀S\YV̀PUXPY]]SXW[UVP_dPUVSPUcPWRSPeYXW[S]P]SS�[V�fPY]PYP\YWWSXPUcPX[�RWfPeYd\SVWPUcP
\UVSdfPYPZRYV�SP[VPWRSPTUVWXYZWPQ[\SfPUXPUWRSXPXŜ[ScPo[WRPXS]eSZWPWUPWRSPWSX\]PUcPWRSPTUVWXYZWjPQRSPWSX\P�T̂Y[\�PŶ]UP
[VẐb̀S]PUWRSXP̀[]ebWS]PYV̀P\YWWSX]P[VPrbS]W[UVP_SWoSSVPWRSP�oVSXPYV̀PTUVWXYZWUXPYX[][V�PUbWPUcPUXPXŜYW[V�PWUPWRSP
TUVWXYZWjPQRSPXS]eUV][_[̂[WdPWUP]b_]WYVW[YWSPT̂Y[\]P]RŶ̂PXS]WPo[WRPWRSPeYXWdP\Y�[V�PWRSPT̂Y[\jPQRSP�oVSXP\YdfP_bWP[]P
VUWPXSrb[XS̀PWUfPZU\êdPo[WRPWRSPeXUp[][UV]PUcP�XW[ẐSPh�PoRSVPc[̂[V�PYPT̂Y[\j

IJK�MKMOJswvtJ�wvwz�J{xJ��ywv�
QRSP�oVSXPYV̀PTUVWXYZWUXP]RŶ̂PZU\\SVZSPŶ̂PT̂Y[\]PYV̀PZYb]S]PUcPYZW[UVPY�Y[V]WPWRSPUWRSXPYV̀PYX[][V�PUbWPUcPUXP
XŜYWS̀PWUPWRSPTUVWXYZWfPoRSWRSXP[VPZUVWXYZWfPWUXWfP_XSYZRPUcPoYXXYVWdPUXPUWRSXo[]SfP[VPYZZUX̀YVZSPo[WRPWRSPXSrb[XS\SVW]P
UcPWRSP_[V̀[V�P̀[]ebWSPXS]ÛbW[UVP\SWRÙP]ŜSZWS̀P[VPWRSP��XSS\SVWPYV̀Po[WR[VPWRSPeSX[ÙP]eSZ[c[S̀P_dPYeê[ZY_̂SP̂YofP
_bWP[VPYVdPZY]SPVUWP\UXSPWRYVPh�PdSYX]PYcWSXPWRSP̀YWSPUcPgb_]WYVW[ŶPTU\êSW[UVPUcPWRSP�UX�jPQRSP�oVSXPYV̀P
TUVWXYZWUXPoY[pSPŶ̂PT̂Y[\]PYV̀PZYb]S]PUcPYZW[UVPVUWPZU\\SVZS̀P[VPYZZUX̀YVZSPo[WRPWR[]PgSZW[UVPh�jhj�j

IJK�MKMOMK��VPỲ [̀W[UVŶPT̂Y[\P\ỲSPYcWSXPYVdP[V[W[ŶPT̂Y[\PRY]P_SSVPc[̂S̀Po[WRPWRSP�oVSXfPTUV]WXbZW[UVP YVY�SXPYV̀P
�XZR[WSZWPo[̂̂PVUWP_SPZUV][̀SXS̀PbV̂S]]P]b_\[WWS̀P[VPYPW[\ŜdP\YVVSXPYV̀P[VPYZZUX̀YVZSPo[WRP�XW[ẐSPh�j�

IJK�MKMOMOP�VdPT̂Y[\P]RŶ̂P_SP]bcc[Z[SVŴdP̀SWY[̂S̀PYV̀P̀S]ZX[eW[pSPWUPŶ̂UoPcUXPYPZU\êSWSPSpŶbYW[UVjPPQRSPTUVWXYZWUXP
]RŶ̂PcbXV[]RPYVdP[VcUX\YW[UVPXSrbS]WS̀P_dPWRSP�oVSXPUXP�XZR[WSZWP[VPZUVVSZW[UVPo[WRPWR[]P[VpS]W[�YW[UVPo[WR[VPWSVP¡h�¢P
_b][VS]]P̀Yd]PUcPWRYWPXSrbS]WjPP£Y[̂bXSPWUPeXUp[̀SPWRSPXSrbS]WS̀P[VcUX\YW[UVP]RŶ̂PZUV]W[WbWSPYPoY[pSXPUcPWRSPT̂Y[\j

IJK�MKMOMNP�̂ P̂oX[WWSVPT̂Y[\]PcUXPỲ [̀W[UVŶPZU]WfPỲ [̀W[UVŶPW[\SfPUXP̀Y\Y�S]P]RŶ̂P[VẐb̀SPWRSPW[\SPUcPUZZbXXSVZSfP
ÛZYW[UVPYV̀PUWRSXP[̀SVW[cd[V�PcYZWUX]PYV̀P]RŶ̂P_SP]beeUXWS̀fPYWPYP\[V[\b\fP_dP̂SWWSX]fPeRUWU�XYeR]fPaUbXVŶ]PYV̀P
[̀YX[S]fP[V]WXbZW[UV]fPUXPUWRSXPeSXW[VSVWPYV̀PYeê[ZY_̂SPXSZUX̀]fPY]PWRSP�XZR[WSZWPYV̀P�oVSXP\YdPXSrb[XSj

IJK�MKMNJ�{zw�tJ{�J��ywv�
IJK�MKMNMKPT̂Y[\]P_dPUWRSXPeYXW[S]PUXPWRSPTUVWXYZWUXfPoRSXSPWRSPZUV̀[W[UVP�[p[V�PX[]SPWUPWRSPT̂Y[\P[]Pc[X]WP̀[]ZUpSXS̀P
eX[UXPWUPSme[XYW[UVPUcPWRSPeSX[ÙPcUXPZUXXSZW[UVPUcPWRSP�UX�P]SWPcUXWRP[VPgSZW[UVPh�j�j�fP]RŶ̂P_SP[V[W[YWS̀P_dPVUW[ZSPWUPWRSP
�oVSXPYV̀PWUPWRSP�V[W[ŶP¤SZ[][UVP Y�SXPo[WRPYPZUedP]SVWPWUPWRSPTUV]WXbZW[UVP YVY�SXPYV̀P�XZR[WSZWfP[cPWRSP�XZR[WSZWP
[]PVUWP]SXp[V�PY]PWRSP�V[W[ŶP¤SZ[][UVP Y�SXjPT̂Y[\]P_dPWRSPTUVWXYZWUXPbV̀SXPWR[]PgSZW[UVPh�jhjkjhP]RŶ̂P_SP[V[W[YWS̀P
o[WR[VPh�P̀Yd]PYcWSXPUZZbXXSVZSPUcPWRSPSpSVWP�[p[V�PX[]SPWUP]bZRPT̂Y[\PUXPo[WR[VPh�P̀Yd]PYcWSXPWRSPẐY[\YVWPc[X]WP
XSZU�V[¥S]PWRSPZUV̀[W[UVP�[p[V�PX[]SPWUPWRSPT̂Y[\fPoR[ZRSpSXP[]P̂YWSXj
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IJKLMKMNMOPQRSTUVPWXPYZ[\]P̂S]ZT\VPY]PZ[\PQY_Z]S̀ZY]aPb[\]\PZ[\P̀Y_cTZTY_PdTeT_dP]TV\PZYPZ[\PQRSTUPTVPfT]VZPcTV̀Ye\]\cP
SfZ\]P\ĝT]SZTY_PYfPZ[\P̂\]TYcPfY]P̀Y]]\̀ZTY_PYfPZ[\PhY]iPV\ZPfY]Z[PT_Pj\̀ZTY_PklmlmlaPV[SRRPW\PT_TZTSZ\cPWXP_YZT̀\PZYPZ[\P
YZ[\]P̂S]ZXmPn_PVò[P\e\_ZaP_YPc\̀TVTY_PWXPZ[\Pn_TZTSRPp\̀TVTY_PqSi\]PTVP]\roT]\cm

IJKLMKMNMNst_PSccTZTY_SRPQRSTUPUSc\PSfZ\]PS_XPT_TZTSRPQRSTUP[SVPW\\_PfTR\cPbTZ[PZ[\Pub_\]PS_cPt]̀[TZ\̀ZPbTRRP_YZPW\P
Ỳ_VTc\]\cPo_R\VVPVoWUTZZ\cPT_PSPZTU\RXPUS__\]PS_cPT_PS̀ Ỳ]cS_̀\PbTZ[Pt]ZT̀R\Pkvm

IJKLMKMNMwsQRSTUVPWXPZ[\PQY_Z]S̀ZY]PUoVZPW\PUSc\PWXPb]TZZ\_P_YZT̀\PT_PS̀ Ỳ]cS_̀\PbTZ[PZ[\PfYRRYbT_dP̂]Ỳ\co]\Vx
yz {[\PQY_Z]S̀ZY]PUSXPVoWUTZPSP̀RSTUP̀Y_̀\]_T_dPSPUSZZ\]P̂]Ŷ\]RXP_YZT̀\cPT_PS̀ Ỳ]cS_̀\PbTZ[PZ[\PZTU\P

]\roT]\U\_ZVPYfPZ[TVPQY_Z]S̀Zm
y| }STRo]\PWXPZ[\PQY_Z]S̀ZY]PZYPfo]_TV[PZ[\P]\roT]\cP̀RSTUPcỲoU\_ZSZTY_PbTZ[T_PZ[\PZTU\PV\ZPfY]Z[PSWYe\P

V[SRRP̀Y_VZTZoZ\PbSTe\]PYfPZ[\PQY_Z]S̀ZY]~VP]Td[ZPZYP̀YÛ \_VSZTY_PfY]PVò[P̀RSTUm
y� QY_Z]S̀ZY]PV[SRRPfo]_TV[PZ[]\\P���P̀\]ZTfT\cP̀ŶT\VPYfPZ[\P]\roT]\cP̀RSTUPcỲoU\_ZSZTY_aPbTZ[PSP̀ŶXP

VoWUTZZ\cPZYPZ[\Pub_\]PS_cPt]̀[TZ\̀ZmPP{[\P̀RSTUPcỲoU\_ZSZTY_PV[SRRPW\P̀YÛ R\Z\Pb[\_Pfo]_TV[\cmPP
{[\P\eSRoSZTY_PYfPZ[\PQY_Z]S̀ZY]~VP̀RSTUPbTRRPW\PWSV\caPSUY_dPYZ[\]PZ[T_dVaPôY_PZ[\Pub_\]P̂]Y�\̀ZP
]\̀Y]cVPS_cPZ[\PQY_Z]S̀ZY]~VPfo]_TV[\cP̀RSTUPcỲoU\_ZSZTY_m

y� QRSTUPcỲoU\_ZSZTY_PV[SRRP̀Y_fY]UPZYP�\_\]SRRXPt̀ \̀̂Z\cPt̀ Ỳo_ZT_dP�]T_̀T̂R\VPS_cPV[SRRPW\PT_PZ[\P
fYRRYbT_dPfY]USZx
tm �\_\]SRPn_Z]YcòZTY_
�m �\_\]SRP�S̀id]Yo_cPpTV̀oVVTY_
Qm nVVo\V

k� n_c\gPYfPnVVo\VP�RTVZ\cP_oU\]T̀SRRX�
l� }Y]P����PTVVo\x

�S� �S̀id]Yo_c
�W� Q[]Y_YRYdX
�̀� QY_Z]S̀ZY]~VP̂YVTZTY_P�]\SVY_PfY]Pub_\]~VP̂YZ\_ZTSRPRTSWTRTZX�
�c� jô Ŷ]ZT_dPcỲoU\_ZSZTY_PYfPU\]TZPY]P\_ZTZR\U\_Z
�\� �\dT_P\S̀[PTVVo\PY_PSP_\bP̂Sd\

pm tRRP̀]TZT̀SRP̂SZ[PU\Z[YcPV̀[\coR\VaP�SVP̂RS__\caPUY_Z[RXPôcSZ\VaPV̀[\coR\P]\eTVTY_VaPS_cPSV�WoTRZ�P
SRY_dPbTZ[PZ[\P̀YÛ oZ\]PcTViVPYfPSRRPV̀[\coR\VP]\RSZ\cPZYPZ[\P̀RSTUm

�m �]YcòZTeTZXP\g[TWTZVP�TfPŜ ]̂Ŷ]TSZ\�
}m joUUS]XPYfPnVVo\VPS_cPpSUSd\V

y� jô Ŷ]ZT_dPcỲoU\_ZSZTY_PYfPU\]TZPfY]P\S̀[PTVVo\PV[SRRPW\P̀TZ\cPWXP]\f\]\_̀\aP̂[YZỲŶT\VaPY]P
\ĝRS_SZTY_mPPjô Ŷ]ZT_dPcỲoU\_ZSZTY_PUSXPT_̀Roc\aPWoZPV[SRRP_YZPW\PRTUTZ\cPZYaPd\_\]SRP̀Y_cTZTY_V�P
d\_\]SRP]\roT]\U\_ZV�PZ\̀[_T̀SRPV̂\̀TfT̀SZTY_V�Pc]SbT_dV�P̀Y]]\V̂Y_c\_̀\�P̀Y_f\]\_̀\P_YZ\V�PV[ŶP
c]SbT_dVPS_cPVoWUTZZSRV�PV[ŶPc]SbT_dPRYdV�PVo]e\XPWYYiV�PT_V̂\̀ZTY_P]\̂Y]ZV�Pc\RTe\]XPV̀[\coR\V�PZ\VZP
]\̂Y]ZV�PcSTRXP]\̂Y]ZV�PVoẀY_Z]S̀ZV�Pf]SdU\_ZS]XPQ�qPV̀[\coR\VPY]PZTU\PTÛ S̀ZPS_SRXV\V�P̂[YZYd]Ŝ[V�P
Z\̀[_T̀SRP]\̂Y]ZV�P]\ro\VZVPfY]PT_fY]USZTY_�PfT\RcPT_VZ]òZTY_V�PS_cPSRRPYZ[\]P]\RSZ\cP]\̀Y]cVP_\̀\VVS]XPZYP
Vô Ŷ]ZPZ[\PQY_Z]S̀ZY]~VP̀RSTUm

y� jô Ŷ]ZT_dPcỲoU\_ZSZTY_PYfPcSUSd\VPfY]P\S̀[PTVVo\PV[SRRPW\P̀TZ\caP̂[YZỲŶT\VaPY]P\ĝRST_\cmPP
jô Ŷ]ZT_dPcỲoU\_ZSZTY_PUSXPT_̀Roc\aPWoZPV[SRRP_YZPW\PRTUTZ\cPZYaPS_XPY]PSRRPcỲoU\_ZVP]\RSZ\cPZYPZ[\P
]̂\̂S]SZTY_PS_cPVoWUTVVTY_PYfPZ[\PWTc�P̀\]ZTfT\caPc\ZSTR\cPRSWY]P]\̀Y]cVPT_̀RocT_dPRSWY]PcTVZ]TWoZTY_P
]\̂Y]ZV�PUSZ\]TSRPS_cP\roT̂U\_ZP̂]Ỳo]\U\_ZP]\̀Y]cV�P̀Y_VZ]òZTY_P\roT̂U\_ZPYb_\]V[T̂P̀YVZP]\̀Y]cVP
Y]P]\_ZSRP]\̀Y]cV�PVoẀY_Z]S̀ZY]PY]Pe\_cY]PfTR\VPS_cP̀YVZP]\̀Y]cV�PV\]eT̀\P̀YVZP]\̀Y]cV�P̂o]̀[SV\PY]c\]V�P
T_eYT̀\V�P̂]Y�\̀ZPSV�̂RS__\cPS_cPSV�WoTRZP̀YVZP]\̀Y]cV�Pd\_\]SRPR\cd\]P]\̀Y]cV�PeS]TS_̀\P]\̂Y]ZV�P
S̀ Ỳo_ZT_dPSc�oVZU\_ZP]\̀Y]cV�PS_cPS_XPYZ[\]PS̀ Ỳo_ZT_dPUSZ\]TSRVP_\̀\VVS]XPZYPVô Ŷ]ZPZ[\P
QY_Z]S̀ZY]~VP̀RSTUm

y� �S̀[P̀ŶXPYfPZ[\P̀RSTUPcỲoU\_ZSZTY_PV[SRRPW\P̀\]ZTfT\cPWXPSP]\V̂Y_VTWR\PYffT̀\]PYfPZ[\PQY_Z]S̀ZY]PT_P
S̀ Ỳ]cS_̀\PbTZ[PZ[\P]\roT]\U\_ZVPYfPZ[\V\PQY_Z]S̀ZPpỲoU\_ZVm

IJKLMKMwJ����������J��������J�����������
IJKLMKMwMKP�\_cT_dPfT_SRP]\VYRoZTY_PYfPSPQRSTUaP\g̀\̂ZPSVPYZ[\]bTV\PSd]\\cPT_Pb]TZT_dPY]PSVP̂]YeTc\cPT_Pj\̀ZTY_P m¡PS_cP
t]ZT̀R\Pk¢aPZ[\PQY_Z]S̀ZY]PV[SRRP̂]Ỳ\\cPcTRTd\_ZRXPbTZ[P̂\]fY]US_̀\PYfPZ[\PQY_Z]S̀ZPS_cPZ[\Pub_\]PV[SRRP̀Y_ZT_o\PZYP
USi\P̂SXU\_ZVPT_PS̀ Ỳ]cS_̀\PbTZ[PZ[\PQY_Z]S̀ZPpỲoU\_ZVm
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IJKLMKMNMOPQRSPTUVWXYZWP[\]PYV̂PTUVWXYZWPQ_]SP̀RYaaPbSPŶc\̀WŜP_VPYZZUX̂YVZSPd_WRPWRSPeV_W_YaPfSZ_̀_UVPgYhSXìP
ŜZ_̀_UVjP̀\bcSZWPWUPWRSPX_kRWPUlPS_WRSXPmYXWnPWUPmXUZSŜP_VPYZZUX̂YVZSPd_WRPWR_̀PoXW_ZaSPpqrPQRSPoXZR_WSZWPd_aaP_̀̀\SP
TSXW_l_ZYWS̀PlUXPsYn]SVWP_VPYZZUX̂YVZSPd_WRPWRSP̂SZ_̀_UVPUlPWRSPeV_W_YaPfSZ_̀_UVPgYhSXr

IJKLMKMLJtuvwxyJz{|J}~~w�w{�vuJt{y�MPelPWRSPTUVWXYZWUXPd_̀RS̀PWUP]YhSPYPTaY_]PlUXPYVP_VZXSỲSP_VPWRSPTUVWXYZWP[\]jP
VUW_ZSPỲPmXU�_̂ŜP_VP[SZW_UVPpqrpr�P̀RYaaPbSPk_�SVPbSlUXSPmXUZSŜ_VkPWUPS�SZ\WSPWRSPmUXW_UVPUlPWRSP�UXhPWRYWP_̀PWRSP
\̀bcSZWPUlPWRSPTaY_]rPsX_UXPVUW_ZSP_̀PVUWPXS�\_XŜPlUXPTaY_]̀PXSaYW_VkPWUPYVPS]SXkSVZnPSV̂YVkSX_VkPa_lSPUXPmXUmSXWnP
YX_̀_VkP\V̂SXP[SZW_UVPp�r�r

IJKLMKM�JtuvwxyJz{|J}~~w�w{�vuJ�wx�
IJKLMKM�MKPelPWRSPTUVWXYZWUXPd_̀RS̀PWUP]YhSPYPTaY_]PlUXPYVP_VZXSỲSP_VPWRSPTUVWXYZWPQ_]SjPVUW_ZSPỲPmXU�_̂ŜP_VP[SZW_UVP
pqrpr�P̀RYaaPbSPk_�SVrPQRSPTUVWXYZWUXìPTaY_]P̀RYaaP_VZa\̂SPYVPS̀W_]YWSPUlPZÙWPYV̂PUlPmXUbYbaSPSllSZWPUlP̂SaYnPUVP
mXUkXS̀̀PUlPWRSP�UXhrPeVPWRSPZỲSPUlPYPZUVW_V\_VkP̂SaYnPUVanPUVSPTaY_]P_̀PVSZS̀̀YXnr

IJKLMKM�MOPelPŶ�SX̀SPdSYWRSXPZUV̂_W_UV̀PYXSPWRSPbỲ_̀PlUXPYPTaY_]PlUXPŶ _̂W_UVYaPW_]SjP̀\ZRPTaY_]P̀RYaaPbSP̂UZ\]SVWŜP
bnP̂YWYP̀\b̀WYVW_YW_VkPWRYWPdSYWRSXPZUV̂_W_UV̀PdSXSPYbVUX]YaPlUXPWRSPmSX_ÛPUlPW_]SjPZU\âPVUWPRY�SPbSSVPXSỲUVYbanP
YVW_Z_mYWŜPYV̂PRŶPYVPŶ�SX̀SPSllSZWPUVPWRSP̀ZRŜ\aŜPZUV̀WX\ZW_UVr

IJKLMKM�J�vw��|J{zJtuvwxyJz{|Jt{�y������wvuJ�vxv��yMPQRSPTUVWXYZWUXPdY_�S̀PYaaPTaY_]̀PYkY_V̀WPWRSP�dVSXPlUXP
ZUV̀S�\SVW_YaP̂Y]YkS̀PYX_̀_VkPU\WPUlPUXPXSaYW_VkPWUPWR_̀PTUVWXYZWrPPQR_̀P
������������������� 
dY_�SXP_VZa\̂S̀jPb\WP_̀PVUWPa_]_WŜPWUjP̂Y]YkS̀P_VZ\XXŜPbnPWRSPTUVWXYZWUXPlUXPmX_VZ_mYaPUll_ZSPS�mSV̀S̀jP_VZa\̂_VkPWRSP
ZU]mSV̀YW_UVPUlPmSX̀UVVSaP̀WYW_UVŜPWRSXSjPlUXPaÙ S̀̀PUlPl_VYVZ_VkjPb\̀_VS̀̀PaÙ S̀̀PYV̂PXSm\WYW_UVP̂Y]YkSjPYV̂PlUXPaÙ P̀
UlPmXUl_WrPQR_̀PdY_�SXPYàUP_̀PYmma_ZYbaSjPd_WRU\WPa_]_WYW_UVjPWUPYaaPZUV̀S�\SVW_YaP̂Y]YkS̀P̂\SPWUP�dVSXìPWSX]_VYW_UVP
UlPWRSPTUVWXYZWP_VPYZZUX̂YVZSPd_WRPoXW_ZaSPp�jPYV̂PWRSPTUVWXYZWUXìP̀UaSPX_kRẀPWUPmYn]SVWP_VPWRSPS�SVWPUlPYVnP
WSX]_VYW_UVPUlPWRSPTUVWXYZWPbnPWRSP�dVSXPYXSPa_]_WŜPWUPWRSPmYn]SVẀPS�mXS̀̀anP̀SWPlUXWRP_VPoXW_ZaSPp�r

IJKLMKM¡J¢wxw�v�w{�Jv�~J�vw��|J{zJ£{��¤J�vxv��y
IJKLMKM¡MKJ¥UWd_WR̀WYV̂_VkPYVnWR_VkPSàSP̀SWPlUXWRP_VPWRSPTUVWXYZWPfUZ\]SVẀPUXPUWRSXd_̀SjPWRSP�dVSXP̀RYaaPVUWPbSP
a_YbaSPWUPWRSPTUVWXYZWUXPYV̂¦UXPYVnP[\bZUVWXYZWUXPlUXPTaY_]̀PUXP̂Y]YkS̀PUlPYVnPVYW\XSPZY\̀ŜPbnPUXPYX_̀_VkPU\WPUlP
ŜaYǹjP_]mYZẀPUVP̀ZRŜ\aSjP̀ZRŜ\aSPYZZSaSXYW_UVjP̀ZRŜ\aSPZU]mXS̀̀_UVPUXPbnPYVnPbXSYZRPUlPZUVWXYZWjP̂SaYnP_VP
mSXlUX]YVZSPUXPUWRSXPYZWPUlPVSkaSZWPbnPUWRSXPTUVWXYZWUX̀PUXP[\bZUVWXYZWUX̀PRY�_VkPTUVWXYZẀPlUXPmSXlUX]YVZSPUlPYVnP
mUXW_UVPUlP�UXhrPP§�ZSmWPWUPWRSPS�WSVWjP_lPYVnjPS�mXS̀̀anPmXUR_b_WŜPbnPaYdPWRSPTUVWXYZWUXPYkXSS̀PVUWPWUP]YhSPYVnPTaY_]P
lUXP̀\ZRP̂Y]YkS̀rPPQRSP̀UaSPXS]ŜnPYkY_V̀WPWRSP�dVSXPlUXP̂SaYǹP̀RYaaPbSPWRSPYaaUdYVZSPUlPŶ _̂W_UVYaPW_]SPlUXP
ZU]maSW_UVPUlPWRSP�UXhjPWRSPY]U\VWPUlPdR_ZRP̀RYaaPbSP̀\bcSZWPWUPWRSPTaY_]̀PmXUZŜ\XSP̀SWPlUXWRPRSXS_VrPPQRSPTUVWYZWUXP
\V̂SX̀WYV̂ P̀WRYWP_WPRSXSbnPYkXSS̀PVUWPWUP]YhSjPYV̂PRSXSbnPdY_�S̀jPYVnPTaY_]PlUXP̂Y]YkS̀PlUXP̂SaYnPlXU]PYVnPZY\̀SP
dRYẀUS�SXjP_VZa\̂_VkPb\WPVUWPa_]_WŜPWUjPWRÙSPXS̀\aW_VkPlXU]P_VZXSỲŜPaYbUXPUXP]YWSX_YaPZÙẀ̈P̀ZRŜ\aSPYZZSaSXYW_UVjP
Z̀RŜ\aSPZU]mXS̀̀_UVjP̂_XSZW_UV̀Pk_�SVPUXPVUWPk_�SVPbnPWRSPTUV̀WX\ZW_UVPgYVYkSXjP�dVSXPUXPoXZR_WSZWjP_VZa\̂_VkPb\WP
VUWPa_]_WŜPWUP̀ZRŜ\a_VkPYV̂PZUUX̂_VYW_UVPUlPWRSP�UXḧPWRSPoXZR_WSZWìPmXSmYXYW_UVPUlPfXYd_Vk̀PYV̂P[mSZ_l_ZYW_UV̀P̈
WRSPoXZR_WSZWìPXS�_SdPUlP̀RUmP̂XYd_Vk̀PYV̂PXS�\S̀ẀPlUXP_V̀WX\ZW_UV©̀ª̈PUXPUVPYZZU\VWPUlPYVnP̂SaYnjPUb̀WX\ZW_UVPUXP
R_V̂XYVZSPlUXPYVnPUWRSXPZY\̀SPdRYẀUS�SXPbnPWRSP�dVSXjPTUV̀WX\ZW_UVPgYVYkSXjPoXZR_WSZWPUXPYVnPUWRSXPTUVWXYZWUXPUVP
WRSPmXUcSZWPdRSWRSXPUXPVUWPlUXS̀SSYbaSPUXPYVW_Z_mYWŜrPPQRSPTUVWXYZWUXPYkXSS̀PWRYWPVUP]UVSWYXnPXSZU�SXnP]YnPbSP
UbWY_VŜPbnPWRSPTUVWXYZWUXPlUXPYVnPUlPWRSPlUXSkU_VkPYkY_V̀WPWRSP�dVSXjPTUV̀WX\ZW_UVPgYVYkSXPUXPWRSPoXZR_WSZWPbỲŜP
\mUVPYVnPXSỲUVjPYV̂P_WP_̀PS]mRỲ_«ŜPWRYWPWRSPTUVWXYZWUXìP̀UaSPXS]ŜnPlUXPYVnPUlPWRSPlUXSkU_VkP̀RYaaPbSPYVPS�WSV̀_UVP
UlPW_]SjP_lPYmmXUmX_YWSr

IJKLMOJ¬�w�wvuJ��wyw{�
IJKLMOMKPTaY_]̀PbnPWRSPTUVWXYZWUXjPS�Za\̂_VkPWRÙSPdRSXSPWRSPZUV̂_W_UVPk_�_VkPX_̀SPWUPWRSPTaY_]P_̀Pl_X̀WP̂_̀ZU�SXŜPYlWSXP
S�m_XYW_UVPUlPWRSPmSX_ÛPlUXPZUXXSZW_UVPUlPWRSP�UXhP̀SWPlUXWRP_VP[SZW_UVPp®r®r®PUXPYX_̀_VkP\V̂SXP[SZW_UV̀Pp�r�jPp�r�jPYV̂P
pprqjP̀RYaaPbSPXSlSXXŜPWUPWRSPeV_W_YaPfSZ_̀_UVPgYhSXPlUXP_V_W_YaP̂SZ_̀_UVrPQRSPoXZR_WSZWPd_aaP̀SX�SPỲPWRSPeV_W_YaPfSZ_̀_UVP
gYhSXjP\VaS̀̀PUWRSXd_̀SP_V̂_ZYWŜP_VPWRSPokXSS]SVWrP§�ZSmWPlUXPWRÙSPTaY_]̀PS�Za\̂ŜPbnPWR_̀P[SZW_UVPpqr®rpjPYVP
_V_W_YaP̂SZ_̀_UVP̀RYaaPbSPXS�\_XŜPỲPYPZUV̂_W_UVPmXSZŜSVWPWUP]Ŝ_YW_UVPUlPYVnPTaY_]rPelPYVP_V_W_YaP̂SZ_̀_UVPRỲPVUWPbSSVP
XSV̂SXŜPd_WR_VP��P̂YǹPYlWSXPWRSPTaY_]PRỲPbSSVPXSlSXXŜPWUPWRSPeV_W_YaPfSZ_̀_UVPgYhSXjPWRSPmYXWnPỲ̀SXW_VkPWRSPTaY_]P
]YnP̂S]YV̂P]Ŝ_YW_UVPYV̂Pb_V̂_VkP̂_̀m\WSPXS̀Ua\W_UVPd_WRU\WPYP̂SZ_̀_UVPRY�_VkPbSSVPXSV̂SXŜrP̄VaS̀̀PWRSPeV_W_YaP
fSZ_̀_UVPgYhSXPYV̂PYaaPYllSZWŜPmYXW_S̀PYkXSSjPWRSPeV_W_YaPfSZ_̀_UVPgYhSXPd_aaPVUWP̂SZ_̂SP̂_̀m\WS̀PbSWdSSVPWRSP
TUVWXYZWUXPYV̂PmSX̀UV̀PUXPSVW_W_S̀PUWRSXPWRYVPWRSP�dVSXr
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IJKLMNMNOPQROSTUVUWXOYRZU[U\TO]ŴR_ÒUXXO_RaUR̀ObXWUc[OWTdÒUVQUTOVRTOdWe[O\fOVQRO_RZRUgVO\fOWObXWUcOVŴRO\TRO\_Oc\_RO
\fOVQROf\XX\̀UThOWZVU\T[iOjklO_RmnR[VOWddUVU\TWXO[ngg\_VUThOdWVWOf_\cOVQROZXWUcWTVO\_OWO_R[g\T[RÒUVQO[ngg\_VUThOdWVWO
f_\cOVQRO\VQR_OgW_VeoOjplO_RqRZVOVQRObXWUcOUTÒQ\XRO\_OUTOgW_VoOjrlOWgg_\aROVQRObXWUcoOjslO[nhhR[VOWOZ\cg_\cU[RoOjtlO
WdaU[ROVQROgW_VUR[OVQWVOVQROSTUVUWXOYRZU[U\TO]ŴR_OU[OnTWuXROV\O_R[\XaROVQRObXWUcOUfOVQROSTUVUWXOYRZU[U\TO]ŴR_OXWẐ[O
[nffUZURTVOUTf\_cWVU\TOV\ORaWXnWVROVQROcR_UV[O\fOVQRObXWUcO\_OUfOVQROSTUVUWXOYRZU[U\TO]ŴR_OZ\TZXndR[OVQWVoOUTOVQROSTUVUWXO
YRZU[U\TO]ŴR_v[O[\XROdU[Z_RVU\ToOUVÒ\nXdOuROUTWgg_\g_UWVROf\_OVQROSTUVUWXOYRZU[U\TO]ŴR_OV\O_R[\XaROVQRObXWUcoO\_OjwlO
[nucUVOWO[ZQRdnXROV\OVQROgW_VUR[OUTdUZWVUThÒQRTOVQROx_ZQUVRZVORygRZV[OV\OVŴROWZVU\Tz

IJKLMNM{OSTORaWXnWVUThObXWUc[oOVQROSTUVUWXOYRZU[U\TO]ŴR_OcWeoOunVO[QWXXOT\VOuRO\uXUhWVRdOV\oOZ\T[nXVÒUVQO\_O[RR̂O
UTf\_cWVU\TOf_\cORUVQR_OgW_VeO\_Of_\cOgR_[\T[ÒUVQO[gRZUWXÔT\̀XRdhRO\_ORygR_VU[RÒQ\OcWeOW[[U[VOVQROSTUVUWXOYRZU[U\TO
]ŴR_OUTO_RTdR_UThOWOdRZU[U\TzOPQROSTUVUWXOYRZU[U\TO]ŴR_OcWeO_RmnR[VOVQRO|̀ TR_OV\OWnVQ\_U}RO_RVRTVU\TO\fO[nZQO
gR_[\T[OWVOVQRO|̀ TR_v[ORygRT[Rz

IJKLMNM~OSfOVQROSTUVUWXOYRZU[U\TO]ŴR_O_RmnR[V[OWOgW_VeOV\Og_\aUdROWO_R[g\T[ROV\OWObXWUcO\_OV\Ofn_TU[QOWddUVU\TWXO[ngg\_VUThO
dWVWoO[nZQOgW_VeO[QWXXO_R[g\TdoÒUVQUTOVRTOdWe[OWfVR_O_RZRUgVO\fOVQRO_RmnR[VoOWTdO[QWXXORUVQR_OjklOg_\aUdROWO_R[g\T[RO\TOVQRO
_RmnR[VRdO[ngg\_VUThOdWVWoOjplOWdaU[ROVQROSTUVUWXOYRZU[U\TO]ŴR_ÒQRTOVQRO_R[g\T[RO\_O[ngg\_VUThOdWVWÒUXXOuROfn_TU[QRdoO
\_OjrlOWdaU[ROVQROSTUVUWXOYRZU[U\TO]ŴR_OVQWVOT\O[ngg\_VUThOdWVWÒUXXOuROfn_TU[QRdzO�g\TO_RZRUgVO\fOVQRO_R[g\T[RO\_O
[ngg\_VUThOdWVWoOUfOWTeoOVQROSTUVUWXOYRZU[U\TO]ŴR_ÒUXXORUVQR_O_RqRZVO\_OWgg_\aROVQRObXWUcOUTÒQ\XRO\_OUTOgW_Vz

IJKLMNMLOPQROSTUVUWXOYRZU[U\TO]ŴR_ÒUXXO_RTdR_OWTOUTUVUWXOdRZU[U\TOWgg_\aUThO\_O_RqRZVUThOVQRObXWUcoO\_OUTdUZWVUThOVQWVO
VQROSTUVUWXOYRZU[U\TO]ŴR_OU[OnTWuXROV\O_R[\XaROVQRObXWUczOPQU[OUTUVUWXOdRZU[U\TO[QWXXOjklOuROUTÒ_UVUTh�OjplO[VWVROVQRO
_RW[\T[OVQR_Rf\_�OWTdOjrlOT\VUfeOVQROgW_VUR[oOVQROb\T[V_nZVU\TO]WTWhR_oOWTdOVQROx_ZQUVRZVoOUfOVQROx_ZQUVRZVOU[OT\VO[R_aUThO
W[OVQROSTUVUWXOYRZU[U\TO]ŴR_oO\fOWTeOZQWThROUTOVQROb\TV_WZVO�ncO\_Ob\TV_WZVOPUcRO\_Ou\VQzOPQROUTUVUWXOdRZU[U\TO[QWXXOuRO
fUTWXOWTdOuUTdUThO\TOVQROgW_VUR[OunVO[nuqRZVOV\OcRdUWVU\TOWTdoOUfOVQROgW_VUR[OfWUXOV\O_R[\XaROVQRU_OdU[gnVROVQ_\nhQO
cRdUWVU\ToOV\OXUVUhWVU\Tz

IJKLMNM�O�UVQR_OgW_VeOcWeOfUXROf\_OcRdUWVU\TO\fOWTOUTUVUWXOdRZU[U\TOWVOWTeOVUcRoO[nuqRZVOV\OVQROVR_c[O\fO�RZVU\TOktzpzwzkz

IJKLMNM�MKO�UVQR_OgW_VeOcWeoÒUVQUTOr�OdWe[Of_\cOVQROdWVRO\fO_RZRUgVO\fOWTOUTUVUWXOdRZU[U\ToOdRcWTdOUTÒ_UVUThOVQWVOVQRO
\VQR_OgW_VeOfUXROf\_OcRdUWVU\TzOSfO[nZQOWOdRcWTdOU[OcWdROWTdOVQROgW_VeO_RZRUaUThOVQROdRcWTdOfWUX[OV\OfUXROf\_OcRdUWVU\TO
ÙVQUTOr�OdWe[O\fO_RZRUgVOVQR_R\foOVQRTOu\VQOgW_VUR[ÒWUaROVQRU_O_UhQV[OV\OcRdUWVRO\_Ogn_[nROuUTdUThOdU[gnVRO_R[\XnVU\TO
g_\ZRRdUTh[ÒUVQO_R[gRZVOV\OVQROUTUVUWXOdRZU[U\Tz

IJKLMNM�OSTOVQRORaRTVO\fOWObXWUcOWhWUT[VOVQROb\TV_WZV\_oOVQRO|̀ TR_OcWeoOunVOU[OT\VO\uXUhWVRdOV\oOT\VUfeOVQRO[n_RVeoOUfOWTeoO
\fOVQROTWVn_ROWTdOWc\nTVO\fOVQRObXWUczOSfOVQRObXWUcO_RXWVR[OV\OWOg\[[UuUXUVeO\fOWOb\TV_WZV\_v[OdRfWnXVoOVQRO|̀ TR_OcWeoO
unVOU[OT\VO\uXUhWVRdOV\oOT\VUfeOVQRO[n_RVeOWTdO_RmnR[VOVQRO[n_RVev[OW[[U[VWTZROUTO_R[\XaUThOVQROZ\TV_\aR_[ez

IJKLMNM�OSfOWObXWUcO_RXWVR[OV\O\_OU[OVQRO[nuqRZVO\fOWOcRZQWTUZv[OXURToOVQROgW_VeOW[[R_VUThO[nZQObXWUcOcWeOg_\ZRRdOUTO
WZZ\_dWTZRÒUVQOWggXUZWuXROXẀOV\OZ\cgXeÒUVQOVQROXURTOT\VUZRO\_OfUXUThOdRWdXUTR[z

IJKLM{J���������
IJKLM{MKObXWUc[oOdU[gnVR[oO\_O\VQR_OcWVVR_[OUTOZ\TV_\aR_[eOW_U[UThO\nVO\fO\_O_RXWVRdOV\OVQROb\TV_WZVoORyZRgVOVQ\[RÒWUaRdO
W[Og_\aUdRdOf\_OUTO�RZVU\T[O�zk�zsoO�zk�ztoOWTdOktzkz�oO[QWXXOuRO[nuqRZVOV\OcRdUWVU\TOW[OWOZ\TdUVU\TOg_RZRdRTVOV\OuUTdUThO
dU[gnVRO_R[\XnVU\Tz

IJKLM{MNOPQROgW_VUR[O[QWXXORTdRWa\_OV\O_R[\XaROVQRU_ObXWUc[OueOcRdUWVU\TzOxO_RmnR[VOf\_OcRdUWVU\TO[QWXXOuROcWdROUTO
_̀UVUThoOdRXUaR_RdOV\OVQRO\VQR_OgW_VeOV\OVQROb\TV_WZVoOWTdOfUXRdÒUVQOVQROgR_[\TO\_ORTVUVeOWdcUTU[VR_UThOVQROcRdUWVU\TzO
PQRO_RmnR[VOcWeOuROcWdROZ\TZn__RTVXeÒUVQOVQROfUXUThO\fOuUTdUThOdU[gnVRO_R[\XnVU\TOg_\ZRRdUTh[OunVoOUTO[nZQORaRTVoO
cRdUWVU\TO[QWXXOg_\ZRRdOUTOWdaWTZRO\fOuUTdUThOdU[gnVRO_R[\XnVU\TOg_\ZRRdUTh[oÒQUZQO[QWXXOuRO[VWeRdOgRTdUThO
cRdUWVU\TOf\_OWOgR_U\dO\fOw�OdWe[Of_\cOVQROdWVRO\fOfUXUThoOnTXR[[O[VWeRdOf\_OWOX\ThR_OgR_U\dOueOWh_RRcRTVO\fOVQROgW_VUR[O
\_OZ\n_VO\_dR_zO

IJKLM{M{O�UVQR_OgW_VeOcWeoÒUVQUTOr�OdWe[Of_\cOVQROdWVROVQWVOcRdUWVU\TOQW[OuRRTOZ\TZXndRdÒUVQ\nVO_R[\XnVU\TO\fOVQRO
dU[gnVRO\_Ow�OdWe[OWfVR_OcRdUWVU\TOQW[OuRRTOdRcWTdRdÒUVQ\nVO_R[\XnVU\TO\fOVQROdU[gnVRoOdRcWTdOUTÒ_UVUThOVQWVOVQRO
\VQR_OgW_VeOfUXROf\_OuUTdUThOdU[gnVRO_R[\XnVU\TzOSfO[nZQOWOdRcWTdOU[OcWdROWTdOVQROgW_VeO_RZRUaUThOVQROdRcWTdOfWUX[OV\OfUXRO
f\_OuUTdUThOdU[gnVRO_R[\XnVU\TÒUVQUTOw�OdWe[OWfVR_O_RZRUgVOVQR_R\foOVQRTOu\VQOgW_VUR[ÒWUaROVQRU_O_UhQV[OV\OuUTdUThO
dU[gnVRO_R[\XnVU\TOg_\ZRRdUTh[ÒUVQO_R[gRZVOV\OVQROUTUVUWXOdRZU[U\Tz
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IJKLMNMOPQRSPTUVWXSYPYRUZZPYRUVSPWRSP[S\XUW]V̂YP_SSPÙ\PÙaP_XZX̀bP_SSYPScdUZZaePQRSP[S\XUWX]̀PYRUZZPfSPRSZ\PX̀PWRSPTZUgSP
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faPÙPUWW]V̀SaP]VP]WRSVPVSTVSYS̀WUWXmSP]_PWRSPzh̀SVkPÙ\PW]PTV]mX\SP\]gd[S̀WUVaPSmX\S̀gSPVSUY]̀UfZaPVScdSYWS\PX̀P
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Statement of Special Inspections 

Project: Alterations & Additions to Fort Montgomery Intermediate School PH3

Location: 52 Mountain Ave., Highland Falls, New York 10928
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 III, PE
(type or print name) 

5/09/24
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 950 Danby Road, Suite 201-N

Ithaca, NY  14850
(607) 272-5060
jec@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 = 121  
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. 





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 Intermediate School PH3

BCA Project #:2022-138 PH3 Client Project No:

Project Address: 52 Mountain Ave., Highland Falls, New York 10928

Building Information:

Name of Person Completing this Statement Phone Date
Joseph E. Caza III (607) 272-5060 5/20/24

Comments

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)

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
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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,   
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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)

CO
N

TI
N

U
O

U
S

PE
RI

O
DI

C

RE
FE

RE
N

CE
 

ST
AN

DA
RD

BC
N

YS
 

RE
FE

RE
N

CE

CH
EC

K 
IF

 
RE

Q
U

IR
ED

IDENTIFY SPEC 
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



Statement of Special Inspections 

Project: Alterations & Additions to Fort Montgomery High School PH3

Location: 21 Morgan Road, Highland Falls, New York 10928
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 III, PE
(type or print name) 

5/09/24
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 950 Danby Road, Suite 201-N

Ithaca, NY  14850
(607) 272-5060
jec@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 = 121  
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. 





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 High School PH3

BCA Project #:2022-138 PH3 Client Project No:

Project Address: 21 Morgan Road, Highland Falls, New York 10928

Building Information:

Name of Person Completing this Statement Phone Date
Joseph E. Caza III (607) 272-5060 5/20/24

Comments

INSPECTION AND TESTING (Continuous & 
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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
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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,   
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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)
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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



INSPECTION AND TESTING (Continuous & 
Periodic is as Defined by the BCNYS)

CO
N

TI
N

U
O

U
S

PE
RI

O
DI

C

RE
FE

RE
N

CE
 

ST
AN

DA
RD

BC
N

YS
 

RE
FE

RE
N

CE

CH
EC

K 
IF

 
RE

Q
U

IR
ED

IDENTIFY SPEC 
SECTION AND 
PROVIDE 
CLARIFYING NOTES 
IF NECESSARY
(the default spec
sections listed may 
need to be 
modified)

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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SECTION 001001
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 002113
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 of the use of a Post Office Box address for the delivery of
addenda, as UPS cannot be delivered to Post Office Boxes.
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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.

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:
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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.

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 the State of New York of sales, compensation and use

taxes on materials and equipment to be incorporated into the Work.   Said taxes shall not be
included in the Bid.
1. Owner's exemption does not apply to construction tools, machinery, equipment, or other

property puchased by or leased by the Contractor, or to supplies or material not
incorporated into the Work.

B. New York State Tax Law Section 5-a requires the Owner to award Contracts only to Bidders
who comply with its provisions prior to the award of the Contract. The successful Bidder will be
required to certify to the Owner that the Bidder, its affiliates, its subcontractors, and
subcontractors' affiliates are in compliance with New York State Tax Law Section 5-a prior to
the Award of the Contract.

C. Pursant to New York State Tax Law Section 5-a, Bidders are to provide within five (5) business
days of being notified that the Bidder is the apparent low, responsible bidder by the Architect  or
Owner a completed and executed New York State Department of Taxation and Finance
Contractor Certification Form ST-220.
1. Bidders are advised that if the Contract period is in excess of one (1) year, an annual

refiling of the Contractor Certification may be required.
2. Bidders may contact the New York State Tax Department at 1-800-972-1233 for all

questions relating to New York State Tax Law Section 5-a and to a business' registration
status with the Tax Department.
a. For additional information please reference the NYS Department of Tax and Finance

website: https://www.tax.ny.gov/pubs_and_bulls/tg_bulletins/st/section_5a.htm



Highland Falls-Fort Montgomery CSD 002113
HS/IS Renovations Information for Bidders
Project No. 2022-138 Ph3  Page No. 5 of 7 

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.

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
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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.

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.
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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
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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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John Huckabone/ Maxwell Bendert
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jhuckabone@thebcgroup.commbendert@thebcgroup.com
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SECTION 010000
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.
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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.

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.
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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.

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.
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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.

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.
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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.

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 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.
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1.18 SWPPP (STORMWATER POLLUTION PREVENTION PLAN) REQUIREMENTS
A. Each prime contractor and subcontractor must identify at least one trained individual from their

company that will be responsible for implementation of the SWPPP.  This trained individual
must be on site on a daily basis when soil disturbance activities are being performed.

B. The prime contractor and subcontractor will be required to sign a Certification Statement and
list trained individual(s) responsible for SWPPP implementation.
1. A trained individual is defined as an employee from a construction contracting firm that

has received a minimum of four (4) hours of training, which has be endorsed by the New
York State Department of Environmental Conservation.  These course(s) can be from a
Soil and Water Conservation District or Certified Professional in Erosion & Sediment
Control such as EnviroCert International, Inc or other NYS DEC endorsed entity who
trains in proper erosion control and sediment control prinicples.

2. After the initial training, the trained individual is required to receive four (4) hours of
training every three (3) years.  The trained individual will provide copies of initial training
and subsequent training to the .  

3. This trained individual will be responsible for the implementation and continuation of the
SWPPP throughout construction of the Work Architect and Owner . 

1.19 RESTRICTED ACCESS
A. The Contractor is hereby notified that access to the site is limited by existing physical and

scheduling constraints.
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.

1.20 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.

1.21 CONTRACTORS STAGING
A. Areas for the Contractor's vehicle parking, storage trailers, staging, and offices shall be

coordinated by the Owner.
1.22 KEY PERSONNEL

A. The Architect 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.
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PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION
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SECTION 012000
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 012100 - Allowances:  Payment procedures relating to allowances.

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 in duplicate 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.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
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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 013000.
2. Construction progress schedule, revised and current as specified in Section 013000.
3. Partial release of liens from major subcontractors and vendors.
4. Project record documents as specified in Section 017800, 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. Document any
requested substitutions in accordance with Section 016000.

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 017000.
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.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 012100
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 $15,000.00 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 $25,000.00 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 $5,000.00 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:
1. Bid Item No.1 - Field Directive Allowance: The Electrical Contractor shall include in his

Total Base Bid a cash allowance in the amount $10,000.00 for Work Directive Changes as
authorized by the Resident Project Representative in accordance with pertinent provisions
of the General Conditions of the Construction Contract.



Highland Falls-Fort Montgomery CSD 012100
HS/IS Renovations Allowances
Project No. 2022-138 Ph3  Page No. 2 of 2 

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 012200
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 002113 - Instructions to Bidders:  Instructions for preparation of pricing for  Unit
Prices.

B. Section 012000 - 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.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 013000
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 016000 - Product Requirements:  General product requirements.
B. Section 017000 - Execution and Closeout Requirements:  Additional coordination requirements.
C. Section 017800 - Closeout Submittals:  Project record documents; operation and maintenance

data; warranties and bonds.
1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 017000 - 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.

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.
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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.

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.
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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.
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.
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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.
2. High and low temperatures, and general weather conditions.
3. List of subcontractors at Project site.
4. List of separate contractors at Project site.
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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.
3.09 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
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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 - 016000 - 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 - 013216 -
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.

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. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract
Documents on submittals.
1. 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.

2. Manufacturer's Field Reports: Prepare written information documenting factory-authorized
service representative's tests and inspections. Include the following, as applicable:
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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.

D. Final Property Survey.
3.11 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 017800.
3.12 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.
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(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.

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
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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.
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.
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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.

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.

3.13 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:
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1. Authorizing purchasing, fabrication, delivery, and installation:
a. "Approved", or language with same legal meaning.

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.

b. "Approved as Noted, Resubmission not required", or language with same legal
meaning.
1) 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.

2) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.

c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.
1) 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.

2) Resubmit corrected item, with review notations acknowledged and incorporated.
 Resubmit separately, or as part of project record documents.

3) Non-responsive resubmittals may be rejected.
2. Not Authorizing fabrication, delivery, and installation:

a. "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:
1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:
a. "Reviewed" - no further action is required from Contractor.

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 013529.10
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 and the Manual of Planning Standards.

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 REFERENCE STANDARDS
A. New York State Uniform Fire Prevention and Building Code 
B. The State University of New York,  the State Education DepartmentManual of Planning

Standards, 2022.
1.03 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
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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.

1.04 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.

1.05 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.

1.06 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.

1.07 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.
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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.

1.08 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.

1.09 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.
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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 6200 Asbestos, Lead and Pcb Assessment and 02 8213 Asbestos
Abatement 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.

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.

1.10 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 014000
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. References and standards.
D. Testing and inspection agencies and services.
E. Contractor's construction-related professional design services.
F. Contractor's design-related professional design services.
G. Control of installation.
H. Mock-ups.
I. Tolerances.
J. Defect Assessment.

1.02 RELATED REQUIREMENTS
A. Section 013000 - Administrative Requirements:  Submittal procedures.
B. Section 01 4533 - Special Inspections and Procedures.
C. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 REFERENCE STANDARDS
A. ASTM C1021 - Standard Practice for Laboratories Engaged in Testing of Building Sealants;

2008 (Reapproved 2023).
B. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for

Use in Construction and Criteria for Testing Agency Evaluation; 2024.
C. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.
D. 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.
E. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,

Testing, or Special Inspection; 2023.
F. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.
G. ASTM E699 - Standard Specification for Agencies Involved in Testing, Quality Assurance, and

Evaluating of Manufactured Building Components; 2016.
H. New York State Uniform Fire Prevention and Building Code - 2020 New York State Codes

Collection; 2020.
1.04 DEFINITIONS

A. Contractor's Quality Control Plan:  Contractor's management plan for executing the Contract for
Construction.

B. Contractor's Professional Design Services:  Design of some aspect or portion of the project by
party other than the design professional of record.  Provide these services as part of the
Contract for Construction.
1. Design Services Types Required:

a. Construction-Related:  Services Contractor needs to provide in order to carry out the
Contractor’s sole responsibilities for construction means, methods, techniques,
sequences, and procedures.
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b. Design-Related:  Design services explicitly required to be performed by another
design professional due to highly-technical and/or specialized nature of a portion of
the project.  Services primarily involve engineering analysis, calculations, and design,
and are not intended to alter the aesthetic aspects of the design.

C. Design Data:  Design-related, signed and sealed drawings, calculations, specifications,
certifications, shop drawings and other submittals provided by Contractor, and prepared directly
by, or under direct supervision of, appropriately licensed design professional.

1.05 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES
A. Coordination:  Contractor's professional design services are subject to requirements of project's

Conditions for Construction Contract.
1.06 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Base design on performance and/or design criteria indicated in individual specification sections.
1. Submit a Request for Interpretation to Architect if the criteria indicated are not sufficient to

perform required design services.
C. Scope of Contractor's Professional Design Services:  Provide for the following items of work:

1. Structural Design of Formwork:  As described in Section 031000 - Concrete Forming and
Accessories.

2. Concrete Mix Design:  As described in Section 033000 - Cast-in-Place Concrete.  No
specific designer qualifications are required.

3. Structural Design of Railings:  As described in Section 055213 - Pipe and Tube Railings.
1.07 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Designer's Qualification Statement:  Submit for Architect's knowledge as contract administrator,

or for Owner's information.
1. Include information for each individual professional responsible for producing, or

supervising production of, design-related professional services provided by Contractor.
a. Full name.
b. Professional licensure information.
c. Statement addressing extent and depth of experience specifically relevant to design

of items assigned to Contractor.
C. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose

of assessing compliance with information given and the design concept expressed in the
Contract Documents, or for Owner's information.
1. Include calculations that have been used to demonstrate compliance to performance and

regulatory criteria provided, and to determine design solutions.
2. Include required product data and shop drawings.
3. Include a statement or certification attesting that design data complies with criteria

indicated, such as building codes, loads, functional, and similar engineering requirements.
4. Include signature and seal of design professional responsible for allocated design services

on calculations and drawings.
D. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and

Construction Manager 
1. Include:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
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e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test/inspection.
h. Date of test/inspection.
i. Results of test/inspection.
j. Compliance with Contract Documents.
k. When requested by Architect, provide interpretation of results.

2. Test report submittals are for Architect's knowledge as contract administrator for the
limited purpose of assessing compliance with information given and the design concept
expressed in the Contract Documents, or for Owner's information.

E. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect and
Construction Manager, in quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be

acceptable to Architect.
F. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

G. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit report  within 30  days of observation to Architect  for information.
2. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.
H. Erection Drawings:  Submit drawings for Architect 's benefit as contract administrator or for

Owner.
1. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in the Contract Documents.
2. Data indicating inappropriate or unacceptable Work may be subject to action by Architect

or Owner.
1.08 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. Prior to start of work, submit agency name, address, and telephone number, and names

of full time registered Engineer and responsible officer.
2. 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.

B. Designer Qualifications:  Where professional engineering design services and design data
submittals are specifically required of Contractor by Contract Documents, provide services of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

C. Contractor's Quality Control (CQC) Plan:
1. Prior to start of work, submit a comprehensive plan describing how contract deliverables

will be produced.  Tailor CQC plan to specific requirements of the project.  Include the
following information:
a. Management Structure:  Identify personnel responsible for quality.  Include a chart

showing lines of authority.
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1) Include qualifications (in resume form), duties, responsibilities of each person
assigned to CQC function.

b. Owner will not make a separate payment for providing and maintaining a Quality
Control Plan.  Include associated costs in Bid price.

D. Quality-Control Personnel Qualifications.  Engage a person with requisite training and
experience to implement and manage quality assurance (QA) and quality control (QC) for the
project.

1.09 REFERENCES AND STANDARDS
A. For products and workmanship specified by reference to a document or documents not

included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

B. Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Architect before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Architect  shall be altered from Contract Documents by mention or inference otherwise
in any reference document.

1.10 TESTING AND INSPECTION AGENCIES AND SERVICES
A. Owner  will employ and pay for services of an independent testing agency to perform  specified

testing  as described in Section 01 4553 Special Inspections and Procedures.
B. Contractor shall employ and pay for services of an independent testing agency to perform other

specified testing required as part of their Work.
C. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
D. Contractor Employed Agency:

1. Testing agency:  Comply with requirements of ASTM E329, ASTM E543, ASTM E699,
ASTM C1021, ASTM C1077, ASTM C1093, and ASTM D3740 .

2. Inspection agency:  Comply with requirements of ASTM D3740 and ASTM E329 .
3. Laboratory:  Authorized to operate in the State in which the Project is located.
4. Laboratory Staff:  Maintain a full time registered Engineer on staff to review services.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 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.
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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.
3.02 MOCK-UPS

A. Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

B. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.
C. Tests shall be performed under provisions identified in this section and identified in the

respective product specification sections.
D. Assemble and erect specified items with specified attachment and anchorage devices,

flashings, seals, and finishes.
E. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.
F. Architect will use accepted mock-ups as a comparison standard for the remaining Work.
G. Where mock-up has been accepted by Architect  and is specified in product specification

sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

3.03 TOLERANCES
A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.

 Do not permit tolerances to accumulate.
B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with

Contract Documents, request clarification from Architect before proceeding.
C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION
A. See 01 4533 Special Inspections and Procedures and individual specification sections for

testing and inspection required.
B. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect, Construction Manager, 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, Construction Manager, and Contractor  of observed irregularities

or non-compliance of Work or products.
5. Perform additional tests and inspections required by Architect. 
6. Attend preconstruction meetings and progress meetings as requested by theConstruction

Manager.
7. Submit reports of all tests/inspections specified.

C. Limits on Testing/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.
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D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify Architect, Construction Manager, and laboratory 48 hours prior to expected time for
operations requiring testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Concrete Reinforcement Inspection and Testing:
1. Prior to use, the General Contractor and Site Contractor shall be responsible for testing all

reinforcement steel bars for compliance with the specified standards.
a. Material identified by mill test reports and certified by the testing laboratory does not

require additional testing.  Require the supplier to furnish mill test reports to the
testing laboratory for certification.

b. Tag identified steel at the supplier's shop.  When steel arrives at the job site without
such tags, test it as unidentified steel.

2. Unidentified Steel:
a. Have the testing laboratory select samples consisting of two (2) pieces, each 18

inches long, of each size.
b. Have the testing laboratory make one (1) tensile test and one (1) bend test for each

2-1/2 tons, or fraction thereof, of each size of unidentified steel.
3. Provide continuous inspection for all welding of reinforcement steel.

F. Concrete Inspection and Testing:
1. Portland Cement:

a. The General Contractor and Site Contractor  shall secure from the cement
manufacturer Certificates of Compliance delivered directly to the concrete producer
for further delivery directly to the testing laboratory.

b. If so required by the Architect and Engineer, promptly provide such other specific
physical and chemical data as requested.

2. Aggregate:
a. The General Contractor and Site Contractor  shall provide one (1) test unless

character of material changes, material is substituted, or additional test is requested
by the Engineer.

b. Sample from conveyor belts or batching gates at the ready-mix plant:
1) Sieve analysis to determine compliance with specified standards and grading.
2) Specific gravity test for compliance with specified standards.

G. Fire stopping:
1. Contractor shall coordinate visual inspections and destructive testing with Independent

Testing Agency as Work is being performed according to ASTM E2174 and ASTM E2393.
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2. Contractor shall repair or replace through-penetration, membrane penetration and joint
firestopping at locations where visual inspection results indicate penetration and joint
firestopping do not meet specified requirements for the project and the manufacturer's
tested and listed firestop system.

3. Contracor shall repair or replace through-penetration, membrane penetration and joint
penetration firestopping at locations where code required destructive inspections are
performed. Owner shall pay for firestopping re-installation found in compliance. Contractor
shall pay for firestopping re-installation found in non-compliance.

4. Contractor shall be responsible to correct Work found to be not in compliance with
Contract Documents.  

5. See Section 07 8400 Firestopping for additional information related to destructive testing
and reinstallation.

H. Re-testing required because of non-compliance or deficient work with specified requirements
shall be performed by the same agency on instructions by Architect.

I. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.05 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not complying with specified requirements.
B. If, in the opinion of Architect, it is not practical to remove and replace the work, Architect will

direct an appropriate remedy or adjust payment.
END OF SECTION
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SECTION 014510
ASBESTOS AIR & PROJECT MONITORING AND CONTROL

PART 1  GENERAL
1.01 GENERAL REQUIREMENTS

A. All Work under this Contract shall be done in strict accordance with all applicable Federal,
State, and Local regulations.

B. The Owner shall assume the cost of providing the asbestos monitoring and control.
1.02 RELATED SECTIONS

A. Section 02 2600 - Asbestos, Lead and PCB Assessment.
B. Section 02 8213 - Asbestos Abatement.

1.03 DESCRIPTION OF WORK
A. Work required by this Section includes an Project Monitor  (Environmental Consultant) who

provides a technician with EPA Certified Supervisor Certificate, Air Monitor Certificate and
Project Monitor Certificate with direct contact with on staff Certified Industrial Hygienist.

B. The Project Monitor will conduct:
1. Pre-abatement background air sampling.
2. Daily air monitoring during the abatement project.
3. Final air clearance sampling.
4. Oversight of asbestos scope and timing
5. Verify quantities of removed ACMs.
6. Verify containment.
7. Report/document events and all noncompliance to Owner, Asbestos Designer of Record,

and Resident Project Representative.
8. Shutdown abatement process for observed noncompliance.
9. Insure the abatement activities of the Abatement Contractor meets all requirements of the

Contract Documents, as well as NYS and Federal regulations for asbestos abatement.
10. Maintain a daily project log.  
11. The services of an EPA and NYS Department of Health approved Testing Laboratory to

analyze all air samples collected according to specified analysis methods.
C. Work Includes:

1. Review Asbestos Abatement Contractor's submittals and closeout package (see Section
02 8213) for completeness and conformance with all applicable Code Rules and
Regulations.

2. Provide the services of a testing laboratory and a technician under the direct supervision
of a certified industrial hygienist to perform the specified functions during asbestos
removal operations.

3. Perform background air sampling and required analysis of samples for each regulated
Work Area as indicated prior to commencement of asbestos removal operations.

4. Conduct area sampling and required analysis of samples during each day of the Asbestos
Abatement Project.

5. Conduct aggressive clearance air sampling and required analysis of clearance samples
for regulated Work Sreas.  The Asbestos Removal Contractor is responsible for all costs
incurred for additional air sampling and analysis should a Work Area not pass the initial
clearance sampling.

6. Oversee the scope, timing, phasing, remedial methods to be utilized on the Asbestos
Abatement Project and shall verify the completeness of the asbestos abatement.
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7. The Project Monitor shall attend project meetings and act as the Owner's Liaison in all
matters involving the Asbestos Abatement Work. The Project Monitor shall schedule
meetings as required to expedite the Work and to correct issues concerning abatement in
liaison with the Owner, Architect, Asbestos Designer of Record, and Resident Project
Representative and  Contractor(s).

8. Utilizing Drawings provided by the Asbestos Designer of Record, quantify the type and
quantities of daily removals.  Submit Drawings upon completion of Project certifying that
designated Abatement Work is complete.

9. Submit two (2) copies of the daily and three (3) copies of the final report to the Asbestos
Designer of Record.

10. The Project Monitor must be on the job site at all times during the abatement work.
11. No Phase II asbestos regulated work area preparation, abatement or cleaning work will

occur without the presence of the Project Monitor.
12. When required provide variance application services.

1.04 QUALITY ASSURANCE
A. Contractor's Qualifications: A firm specializing in asbestos abatement project air sampling and

project monitoring as well as providing laboratory analysis of air samples for projects similar to
this project for not less than  five years.
1. The On-site Project Monitoring Representative must be a certified Asbestos Project

Monitor and Project Supervisor with an EPA accredited supervisor's course and restricted
Asbestos Handler II certified and his/her initial and current certificates must be available
for review.

2. The testing laboratory used for analysis of air samples must be accredited by the National
Institute of Standards and Testing (NIST) to conduct such analysis using Phase Contrast
Microscopy (PCM) and enrolled in the American Industrial Hygiene Association
Proficiency Analytical Testing Program for Phase Contrast Microscopy (PCM).  In addition,
the laboratory also must be approved to perform asbestos air sample analysis by the NYS
Department of Health.

1.05 SUBMITTALS
A. The air monitoring and control firm must carry Asbestos Liability Insurance, in addition to the

minimum insurance limits as described in the Supplementary General Conditions.  Submit
certificates of insurance to the Owner.

B. Testing laboratory accreditation certificates as required by this Section, Quality Assurance.
C. EPA and Department of Labor Certificates for air monitoring and project monitoring personnel.

1.06 MILESTONE INSPECTIONS:
A. Pre-abatement inspection shall be conducted as follows:

1. Notification in writing to the Asbestos Monitoring Firm shall be made by the Abatement
Contractor to request a pre-abatement inspection at least 48 hours in advance of the
desired date of inspection. This inspection shall be requested each time another regulated
work area is started.

2. The Project Monitor shall ensure that:
a. The job site is properly prepared and that all containment measures are in place.
b. All workers shall present to the Project Monitor a valid asbestos handling certificate

issued by the New York State Department of Labor.
c. Measures for the disposal of removed asbestos material are in place and conform to

the regulatory standards.
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d. The Contractor has a list of emergency telephone numbers at the job site which will
include the project monitor, monitoring firm employed by the Owner, Owner,
Asbestos Designer of Record, and Resident Project Representative and telephone
numbers for fire, police, emergency squad, local hospital and health officer, and the
New York State Department of Labor.

3. If all is in order, the Project Monitor shall issue a written notice to proceed in the field. If
the job site is not in order, then any needed corrective action must be taken before any
abatement work activity is to commence. Conditional approvals will not be granted.

B. Progress inspections shall be conducted as follows:
1. Primary responsibility for ensuring that the asbestos abatement work progresses in

accordance with these technical specifications rests with the Abatement Contractor. The
Project Monitor shall continuously be present to observe the progress of work, perform a
minimum of two inspections within each regulated work area daily, or work shift and
perform required tests.

2. If the Project Monitor observes irregularities at any time, he shall direct the
AbatementContractor Supervisor to provide such corrective action as may be necessary.
If the Contractor fails to take the corrective action required, or if the Contractor or any of
their employees habitually and/or excessively violate the requirements of any regulation,
or the specification, then the Project Monitor shall inform the Owner or other authorized
representative having jurisdiction who shall issue a Stop Work Order to the Contractor and
have the work site secured until all violations are corrected.

C. Final cleaning visual inspections shall be conducted as follows:
1. Notice for a final cleaning visual inspection shall be requested by the Abatement

Contractor at least 48 hours in advance of the desired date of inspection.
2. The final cleaning visual inspection shall be conducted after completion of the final

waiting/settling/drying period and prior to the collection of final clearance samples.
3. The Project Monitor visual inspection for completeness of abatement and completeness of

cleanup shall be performed as per the provisions of the current ASTM Standard E1368
“Standard Practice for Visual Inspection of Asbestos Abatement Projects. It shall ensure
that:
a. The work site has been properly cleaned and is free of visible asbestos, asbestos-

containing material, waste, debris, dust and residue.
b. All removed asbestos has been properly placed in a locked secure container outside

of the work area.
c. There are no visible pools of liquid or condensation.

4. The Project Monitor and the Asbestos Abatement Contractor Supervisor will record
detailed findings of the visual inspection in the asbestos abatement contractor supervisor’s
daily log book.

5. If all is in order, the Project Monitor shall conduct final clearance sampling in accordance
with all applicable regulations and the provisions of this Section.

6. Upon receipt of written sample analysis reports that indicate airborne fiber levels meet or
exceed clearance requirements, the Project Monitor will provide written notice of
authorization to remove barriers from the job site.

D. Work Area Removal inspection shall be conducted as follows:
1. Upon notice by the Owner or by the Contractor and within 24 hours after the removal of

the critical barriers and any temporary hardwall barriers that were used to establish the
regulated abatement work area, an inspection shall be made to ensure that the abatement
work in that area is complete and no visible signs of asbestos, asbestos-containing
materials, materials or equipment associated with the abatement and no waste/debris
remain. After satisfactory completion of the Work Area Removal Inspection, removal of the
Decontamination Enclosures may begin.
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E. Decontamination Enclosure Removal inspection shall be conducted as follows:
1. Upon notice by the Owner or by the Contractor and within 24 hours after the removal of

the decontamination enclosure systems, a final inspection shall be made to ensure that no
visible signs of asbestos, asbestos-containing materials, materials or equipment
associated with the abatement and no waste/debris remain.

F. Violations:
1. The Project Monitor shall ensure that the work conforms to the specification. If it is found

that the asbestos abatement work is being conducted in violation of the specifications the
Project Monitor shall issue in writing a Stop Work Order to the Contractor and have the
work site secured until all violations are abated. If the Contractor fails to correct the
violation, the course of action listed under provisions of the Section will be followed.

PART 2 PRODUCTS
2.01 EQUIPMENT

A. Commercially available sampling cassettes must be used for all air sampling.  Cassettes shall
be of the 25 mm filter size.  Pre-screen the loaded cassette collection filters to assure that they
do not contain concentrations of asbestos which may interfere with the analysis of the sample.
1. Mixed cellulose-ester filter pore size - 0.45 microns for TEM and 0.8 microns for PCM.
2. Place filters in series with a 5.0 micron back-up filter to serve as a diffuser and support

pad.
3. Electrical operated pump capable of delivering a flow rate approximately 10 liters per

minute.  Calibrate sampling pumps and their flow indicators over the range of their
intended use with a recognized standard.
a. Select an appropriate flow rate based on the filter size being used.

PART 3  EXECUTION
3.01 AIR MONITORING

A. The Asbestos Monitoring Firm will perform the air monitoring for this project.
B. General: All sampling and monitoring shall be performed in accordance with Code Rule 56 New

York State Department of Labor, 40 CFR Part 763 Final Rule and Notice, "AHERA" and the
New York State School Asbestos Safety Act (SASA).

C. Monitoring outside the work area shall be provided throughout removal operations to ensure
that no outside contamination is occurring.
1. The sampling zone for indoor air samples shall be representative of the building

occupant's breathing zone.
2. Outdoor ambient and baseline samplers shall be placed four feet to six feet above the

ground surface in reasonable proximity to the building and away from obstructions and
drafts that may unduly affect airflow.

3. Samples shall have a chain-of-custody record.
4. Area air sampling shall be conducted as specified in the following documents except as

restricted or modified herein:
a. Measuring airborne asbestos following an abatement action, USEPA document

600/4-85-049 (Nov. 1985).
b. Guidance for controlling asbestos-containing materials in building; USEPA

Publication 560/5-85-024 (June 1984).
c. Asbestos Hazard Emergency Response Act of 1986 (AHERA), USEPA 40 CFR 763,

Subpart E.
d. NIOSH Method 7400, Revised.
e. NYS DOL ICR 56.
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D. Filter cassettes and sampling train shall be assembled as specified in NIOSH Method 7400.
The total volume shall be a volume sufficient to achieve a detection limit of 0.004 f/cc. A
minimum sample volume of 1200 liters shall be collected; flow rate shall be calibrated between
2 and 15 liters per minute before and after sampling, and a record kept of this calibration.

E. Prior to the asbestos abatement contractor's mobilization, background air samples shall be
taken in accordance with NYS Industrial Code Rule 56-6. The samples shall be taken during
normal occupancy activities and conditions at the site. Samplers shall be located inside the
intended regulated abatement work area and outside of the intended regulated work area within
ten feet of the anticipated locations of isolation or critical barriers. The number and location of
background samples shall be sufficient to represent the entire work area and agreed upon by
the Asbestos Project Monitoring Firm.
1. For minor regulated asbestos abatement work areas that are part of a small or large

asbestos project, post-abatement clearance air samples will be collected. A minimum of 1
sample will be collected from inside the regulated work area and 1 sample will be
collected outside the work area within 10 feet of the work area.

2. Background air monitoring samples for a small regulated asbestos abatement work area
shall include 3 inside and 3 outside samples, at a minimum, to be taken. Post-abatement
clearance air monitoring samples for a small regulated asbestos abatement work area
shall include 5 inside and 5 outside samples, at a minimum, to be taken, in accordance
with AHERA requirements.

3. Background and post-abatement clearance air monitoring samples for each large
regulated asbestos abatement work area shall include 5 inside and 5 outside samples, at
a minimum, to be taken. In addition to the five sample minimum, one representative
sample shall be collected for every 5,000 square feet above 25,000 square feet of floor
space.

F. The following minimum number of samples shall be provided during abatement for large
regulated work areas. The frequency and duration shall be representative of the actual
conditions. Air sampling shall be performed during work area preparation when the regulated
work area includes the abatement of OSHA Class 1 and/or OSHA Class II friable materials. Air
sampling is not required during work area preparation of large regulated work areas if only
OSHA Class II non-friable materials are present in the work area.
1. Two area samples outside the regulated abatement work area in uncontaminated areas of

the building, within ten feet of the isolation or critical barriers.
a. Primary location selection shall be within ten feet of isolation barriers.
b. When positive pressurized HVAC ducts are located withing the regulated work area,

one of these samples will be collected within ten feet of an HVAC diffuser, at the
downstream side of the regulated work area.

c. Where the entire buidling is the regulated work area, one additional exterior ambient
air sample shall be collected.

2. One ambient air sample will be collected outside of the building.
3. One sample within ten feet of and within proximity to each entrance or exit from the

regulated work area, i.e., at the uncontaminated entrance to each worker decontamination
and waste decontamination enclosure system.

4. Once negative air systems have been established, one sample shall be collected in front
of and within ten feet of each unobstructed negative pressure exhaust or bank of up to five
exhausts.

5. Once negative pressure air systems have been established, where exhaust ducts run
through non-work areas of the building to access the exterior, one sample shall be
collected within ten feet of the exhaust duct system.
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G. If the Contractor's barriers or other control methods are observed to malfunction and if the
Contractor does not correct the problems immediately upon notification, the Project Monitor is
to stop the work and notify the Owner, Architect, and Resident Project Representative. In such
a situation additional area sampling of up to three samples per day shall be performed by the
project/air monitoring firm.

H. Criteria during preparation and abatement activities - If air samples collected outside of the
work area during preparation or abatement activities indicate airborne fiber concentrations at or
above 0.01 f/cc or the established background level, whichever is greater, as determined by
Phase Contrast Microscopy (PCM), work shall stop immediately for inspection and repair of
barriers and negative air ventilation systems as necessary.
1. The Contractor is to be directed to clean-up of surfaces outside of the regulated work area

using HEPA vacuums and wet cleaning techniques shall be performed prior to resuming
preparation or abatement activities.

I. The turn-around time for analysis of the samples shall be a maximum of 48 hours from the time
samples are collected.
1. This requirement may be superseded by a site specific variance that requires a faster

turn-around time for analysis.
2. The evaluation criteria shall be 0.01 fibers per cubic centimeter

J. A series of smoke tests are to be performed at the decontamination unit entrance/exit, by the
Project Monitor to ensure continuous negative air pressure during abatement activities.

K. The Project Monitor shall calculate the required number of negative air filtration units for each
work area. This calculation shall be made whenever the volume of the work area changes. The
Project Monitor will alert the Contractor of any discrepancies between the number of units
required and those in operation within the work area. If problems are identified and not
corrected, the monitor shall inform the Owner or other authorized representative.

L. The Project Monitor shall keep a record in a daily log of all on-site observations, and required
activities of the Contractor.

M. Report weekly to Owner and Resident Project Representative the  as to progress of the
abatement operations.

3.02 POST-ABATEMENT FINAL AIR CLEARANCE TESTING
A. Post-abatement testing shall be conducted as follows:

1. After completion of the final cleaning, appropriate drying time and visual inspection, an
aggressive final clearance air test shall be performed. This test is required to establish
safe conditions for removal of critical barriers and to permit renovation activity to proceed.
Sufficient time following clean-up activities shall be allowed so that all surfaces are dry
during monitoring.

2. Samplers shall be placed at random around the work area. If the number of rooms within
the work area is equivalent to the number of required samples based on floor area, a
sampler shall be placed in each room. When the number of rooms is greater than the
required number of samples a representative sample of rooms shall be selected.

3. The representative samplers placed outside the work area but within the building shall be
located in uncontaminated areas within ten feet of the isolation barriers.

4. The following aggressive sampling procedures shall be used within the work area during
all clearance air monitoring:
a. Before starting the sampling pumps use forced air equipment (such as a one

horsepower leaf blower) to direct exhaust air against all walls, ceilings, floors, ledges
and other surfaces in the work area.
1) This pre-sampling procedure shall take at least five minutes per 1,000 square

feet of floor area.
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2) At a minimum, place a 20-inch fan 3 feet above the floor in the center of each
room. (Use one fan per 10,000 cubic feet of room space). Place the fan on slow
speed and point it toward the ceiling.

3) Start the sampling pumps and sample for the required time or volume.
4) Turn off the pumps and then the fan(s) when sampling is completed.

5. For post-abatement monitoring, area samples shall conform to the following schedule:
AREA SAMPLES FOR

ANALYSIS BY MINIMUM VOLUME FLOW RATE

PCM 1200 liters 5 to 15 l/min.
TEM 1800 liters 5 to 9.9 l/min.

6. Each homogeneous work area that does not meet the clearance criteria shall be
thoroughly recleaned using wet methods, with the negative pressure ventilation system in
operation. A full set of samples shall be collected in the work area as described above.
The process shall be repeated until the work site passes the test.

7. For an asbestos project with more than one homogeneous work area, the release criteria
shall be applied to each work area.

8. Preparation and analysis of area samples by PCM shall be by NIOSH Method 7400.
9. Preparation and analysis of area samples by TEM shall be accordance with AHERA

procedures.
10. Clearance and/or Re-occupancy Criteria:

a. The clearance criteria shall be applied to each homogeneous work area
independently.

b. For PCM analysis, the clearance level of any work area shall be less than 0.01 f/cc,
or the work area.

c. For TEM analysis, the clearance level of any work area shall be less than the
average of 70 structures per square millimeter for the samples collected inside the
work area.

B. Final inspections shall be conducted by the Project Monitor as follows:
1. Upon notice by the Contractor and within 48 hours after the removal of the remaining

barriers and decontamination enclosures, a final inspection shall be made to ensure the
absence of any visible signs of asbestos or asbestos-containing material.

2. The visual inspection shall be completed by the Project Monitor who has been on-site for
the duration of the asbestos abatement and by a Project Monitor (fresh set of eyes familiar
with the scope but has not been involved with the day to day activities).

3. The Project Monitor is to confirm that all asbestos waste and asbestos-contaminated
waste has been removed from the work site in a registered vehicle by a registered waste
hauler.

C. Notify the Owner, Asbestos Designer of Record, and Resident Project Representative and
Contractor of any and all violations so that immediate action can be taken to correct the
infraction.

D. Keep daily records of all work performed. Records shall indicate areas where work is
performed, type and quantity of material removed, all conversations with Contractor and any
and all necessary information required to document removal operations are performed in strict
accordance with the Contract Documents and all applicable regulations. Daily photographs
showing date and time taken shall be provided as back-up documentation. Report weekly to the
Resident Project Representative as to progress of the abatement operations.
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3.03 PERSONAL AIR MONITORING
A. The Contractor is responsible for conducting personal sampling in accordance with applicable

rules and regulations.  The Contractor is responsible for all cost associated with personal air
monitoring.

B. In addition to the requirements of OSHA 1926.1101, the contractor shall be required to perform
personal air monitoring during every work shift in each work area during which abatement
activities occur in order to verify that appropriate respirator protection is being utilized.

C. Results of the monitoring shall be returned to the site, at least verbally, and posted no later than
24 hours following the time the sample was collected. Written results shall be returned to the
site and posted no more than five days after the monitoring was performed.

D. Personal air samples shall be analyzed by a laboratory which holds certification by the New
York State Department of Health's Environmental Laboratory Approval Program. The Owner,
Asbestos Designer of Record, and Environmental Consultant (Project Monitor)  must approve
the laboratory the contractor intends to use.

3.04 LABORATORY ANALYSIS METHODS
A. Phase Contrast Microscopy (PCM) shall be performed using the National Institute for

Occupational Safety and Health (NIOSH) Method 7400 entitled "Fibers" published in the NIOSH
Manual of Analytical Methods, 3rd Edition, Second Supplement, August 1987.

B. Transmission Electron Microscopy (TEM) shall be performed in accordance with 40 CFR Part
763 Asbestos Containing Materials in Schools, Final Rule and Notice, Appendix A to Subpart E,
Interim Transmission Electron Microscopy Analytical Methods.

3.05 PROJECT MONITORING, AIR MONITORING AND CONTROL REPORT
A. The Project/Air Monitoring and Control Report will be a record of all air sampling, location,

quantities, date, photographs, daily logs (organized consecutively by date), dates of non-
compliances by Contractor and how they were corrected, and laboratory analysis results.
1. Provide one (1) digital (PDF) of the Air Monitoring and Control Report to Report to Owner,

Asbestos Designer of Record, and Resident Project Representative and is to be submitted
within 2 weeks of the completion of the project or designated work area.

2. Provide one (1) bound hard copy to Owner delivered simultaneously with the digital copy.
END OF SECTION
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SECTION 014533
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.
D. Manufacturers' field services.
E. Fabricators' field services.

1.02 RELATED REQUIREMENTS
A. Statement of Special Inspections
B. Section 013000 - Administrative Requirements:  Submittal procedures.
C. Section 014000 - Quality Requirements.
D. Section 016000 - Product Requirements:  Requirements for material and product quality.

1.03 DEFINITIONS
A. 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.

B. 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 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, with Errata (2023).
C. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the

Field; 2024.
D. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2021.
E. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2017.
F. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients

by the Reverberation Room Method; 2023.
G. 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.
H. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,

Testing, or Special Inspection; 2023.
I. ASTM E543 - Standard Specification for Agencies Performing Nondestructive Testing; 2021.
J. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems; 2020a.
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K. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2020a.

L. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
M. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).
N. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment

(2020).
O. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
P. New York State Uniform Fire Prevention and Building Code - 2020 New York State Codes

Collection; 2020.
Q. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel

Deck; 2017.
1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection

Agency is required to:
1. Submit agency name, address, and telephone number, names of full time registered

Engineer and responsible officer.
2. 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.

3. Submit certification that Special Inspection Agency is acceptable to AHJ.
C. Manufacturer's Qualification Statement:  Manufacturer is required to submit documentation of

manufacturing capability and quality control procedures. 
D. Fabricator's Qualification Statement:  Fabricator is required to submit documentation of

fabrication facilities and methods as well as quality control procedures. 
E. 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.
1. Include:

a. Date issued.
b. Project title and number.
c. Name of Special Inspector.
d. Date and time of special inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of special inspection.
h. Date of special inspection.
i. Results of special inspection.
j. Compliance with Contract Documents.

2. Final Special Inspection Report:  Document special inspections and correction of
discrepancies prior to the start of the work.

F. Fabricator Special Inspection Reports:  After each special inspection of fabricated items at the
Fabricator's facility, Special Inspector is required to promptly submit copies of report; one to
Architect and Construction Manager.
1. Include:

a. Date issued.
b. Project title and number.
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c. Name of Special Inspector.
d. Date and time of special inspection.
e. Identification of fabricated item and specification section.
f. Location in the Project.
g. Results of special inspection.
h. Verification of fabrication and quality control procedures.
i. Compliance with Contract Documents.
j. Compliance with referenced standard(s).

G. Test Reports:  After each test or inspection, promptly submit copies of report; one to Architect
and Construction Manager 
1. Include: 

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in the Project.
g. Type of test or inspection.
h. Date of test or inspection.
i. Results of test or inspection.
j. Compliance with Contract Documents.

H. Certificates:  When specified in individual special inspection requirements, Special Inspector
shall submit certification by the manufacturer, fabricator, and installation subcontractor to
Construction Manager and Architect, in quantities specified for Product Data.
1. Indicate material or product complies with or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
I. Manufacturer's Field Reports:  Submit reports to Architect and Construction Manager.

1. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in Contract Documents.

J. Fabricator's Field Reports:  Submit reports to Architect and Construction Manager 
1. Submit for information for the limited purpose of assessing compliance with information

given and the design concept expressed in Contract Documents.
1.06 SPECIAL INSPECTION AGENCY

A. Owner 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 will also provide services of an independent testing agency and
perform testing and sampling associated with special inspections and required by the building
code.

C. Employment of  the Special Inspection Agency in no way relieves Contractor of obligation to
perform work in accordance with requirements of Contract Documents.

1.07 TESTING AND INSPECTION AGENCIES
A. Owner will employ services of an independent testing agency to perform additional testing and

sampling associated with special inspections but not required by the building code.
B. Employment of agency in no way relieves Contractor of obligation to perform work in

accordance with requirements of Contract Documents.



Highland Falls-Fort Montgomery CSD 014533

HS/IS Renovations Special Inspections and
Procedures

Project No. 2022-138 Ph3  Page No. 4 of 8 

1.08 QUALITY ASSURANCE
A. Special Inspection Agency Qualifications:

1. Independent firm specializing in performing testing and inspections of the type specified in
this section.

2. The Special Inspection Agency shall employ experienced personnedl educated in
conducting, supervising and evaluation tests as well as Special Inspections.

3. The Special Inspection Agency shall have adequate equipment to perform required tests.
The equipment shall be periodically calibrated.

B. Copies of Documents at Project Site:  Maintain at the project site a copy of each referenced
document.

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:
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.
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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. 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.

B. Reinforcing Steel Welding:  Verify compliance with AWS D1.4/D1.4M and ACI 318, Section
3.5.2; periodic.

C. Anchors Cast in Concrete:  Verify compliance with ACI 318; periodic.
D. 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.

E. 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.

F. Anchors Installed in Hardened Concrete:  Verify compliance with ACI 318, Sections 3.8.6,
8.1.3, and 21.2.8; periodic.

G. 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.

H. Design Mix: Verify plastic concrete complies with the design mix in approved Contract
Documents and with ACI 318, Chapter 4 and 5.2; periodic.

I. Portland Cement:
1. Abtain from the General Contractor and Site Contractor the cement manufacturer's

Certificates of Compliance.
J. 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.
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2. Air content.
3. Temperature of concrete.
4. Throughout progress of concrete placement, complete slump testing to verify

conformance with specified slump at the beginning of each pour and as directed by the
Architect and Construction Manager .

K. Molded Concrete Cylinders:
1. Provide three (3) test cylinders for each 25 cubic yards, or fraction thereof of each class of

concrete of each day's placement.
2. Test one (1) cylinder at 7 days, (1) at 28 days, and one (1) when so directed by Architect.

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 Construction Manager,
Architect, and Owner will require testing of materials in accordance with the appropriate
standards and criteria in ACI 318, Chapters 19 and 20.

Q. Materials: If the Contractor cannot provide sufficient data or documentary evidence that
concrete materials comply with the quality standards of ACI 318, the Construction Manager,
Architect, and Owner  will require that the Special Inspector verify compliance with the
appropriate standards and criteria in ACI 318, Chapter 3.

R. Core Testing:  Provide core testing of in-place concrete when directed by Architect and
Engineer as a result of low cylinder test results.  Cost of core testing will be borne by the
Contractor.
1. Core testing shall be cut from locations directed by Architect and Engineer. Core testing

shall be completed in accordance with  ASTM C42 and prepare and test in accordance
with ASTM C39/C39M.

3.04 SPECIAL INSPECTIONS FOR SOILS
A. Visually inspect imported fill and backfill.  Complete tests and retesting as necessary to

determine compliance with the Contract Documents and suitability for use in the Work.
1. Completed field density testing on in-place material and sample materials.
2. Inspect and test the scarifying and recompaction of cleaned subgrade.
3. Inspect the progress of excavations, filling and grading.   Complete density testing at fills

and backfills and verify compliance with the requirements of the Contract Documents
including individual Specification Sections.

B. 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.

C. Testing: Classify and test excavated material; periodic.
D. Prepare and distrubute soil testing reports.
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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.
5. Promptly notify Construction Manager, Architect, and Contractorof observed irregularities

or non-compliance of work or products.
6. Perform additional tests and inspections required by Construction Manager and 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 CONTRACTOR DUTIES AND RESPONSIBILITIES
A. The construction or Work for which special inspection or testing is required shall remain

accessible and exposed for special inspection or testing purposes until completion of the
required special inspections or tests.

B. 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.
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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.

4. Notify Construction Manager, Architect, and Contractor  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.
3.08 MANUFACTURERS' AND FABRICATORS' FIELD SERVICES

A. When specified in individual specification sections, require material suppliers, assembly
fabricators, or product manufacturers to provide qualified staff personnel to observe site
conditions, conditions of surfaces and installation, quality of workmanship  as applicable , and to
initiate instructions when necessary.

B. Submit qualifications of observer to Construction Manager and Architect, 30 days in advance of
required observations.
1. Observer subject to approval of Architect.
2. Observer subject to approval of Owner.

C. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

END OF SECTION
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SECTION 015000
TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Dewatering
B. Temporary telecommunications services.
C. Temporary sanitary facilities.
D. Temporary Controls:  Barriers, enclosures, and fencing.
E. Vehicular access and parking.
F. Waste removal facilities and services.
G. Project identification sign.

1.02 RELATED REQUIREMENTS
A. Section 01 3529.10 - Life Safety Requirements During School Construction.
B. Section 013553 - Security Procedures
C. Section 015100 - Temporary Utilities.
D. Section 015213 - Field Offices and Sheds.

1.03 REFERENCE STANDARDS
A. The State University of New York, the State Education Department, Manual of Planning

Standards - 2022.
B. New York State Uniform Fire Prevention and Building Code 
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
D. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
E. Manual of Planning Standards - Manual of Planning Standards 2022 - The State Education

Department; 2022.
F. New York State Uniform Fire Prevention and Building Code - 2020 New York State Codes

Collection; 2020.
1.04 DEWATERING

A. Provide temporary means and methods for dewatering all temporary facilities and controls.
B. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.

Maintain Project site, excavations, and construction free of water.
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining

properties or endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

C. Maintain temporary facilities in operable condition.
D. Maintain temporary facilities as directed by Construction Manager.

1.05 TEMPORARY UTILITIES - SEE SECTION 015100
1.06 OTHER MATERIALS & EQUIPMENT

A. Dust‐Control Adhesive‐Surface Walk‐off Mats: Provide mats minimum 36 by 60 inches.
B. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by

locations and classes of fire exposures.
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1. Provide adequate Fire Extinguishers in each work area. Use of Owner's Fire Extinguishers
is prohibited.

C. Air‐Filtration Units: Primary and secondary HEPA‐filter‐equipped portable units with four‐stage
filtration. Provide single switch for emergency shutoff. Configure to run continuously.

D. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
1. Truck cranes and similar devices used for hoisting materials are considered "tools and

equipment" and not temporary facilities.  Safe use of hoisting equipment is the sole
responsibility of the Contractor.

1.07 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
B. The General Contractor is to provide temporary toilet and wash facilities for use by all

construction personnel, Construction Manager, Architect and other related construction related
personnel.
1. Provide a minimum of two (2) temporary toilet and wash facilites at the Contractor staging

area and the area of the Work.
a. The use of the Owner's existing or new toilet room facilities is not permitted.

2. The General Contractor is to provide a minimum (2) safety showers and eye wash
stations.  Provide one in Constractor staging area and one at the area of the Work.

3. Installation, removal and use charges of temporary sanitary faciliities, safety showers and
eye wash is to be included in the General Contractor's base bid.

C. Maintain daily in clean and sanitary condition.
1.08 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.
1. Comply with Section 01 3529.10 Life Safety Requirements During  School Construction.

B. Provide barricades and covered walkways required by governing authorities for public rights-of-
way and for public access to existing building.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.09 MOISTURE AND MOLD CONTROL

A. Contractor's Moisture‐Protection Plan: Avoid trapping water in finished work. Document visible
signs of mold that may appear during construction.

B. Exposed Construction Phase: Before installation of weather barriers, when materials are
subject to wetting and exposure and to airborne mold spores, protect as follows:
1. Protect porous materials from water damage.
2. Protect stored and installed material from flowing or standing water.
3. Keep porous and organic materials from coming into prolonged contact with concrete.
4. Remove standing water from decks.
5. Keep deck openings covered or dammed.

C. Partially Enclosed Construction Phase: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration of
moisture and ambient mold spores, protect as follows:
1. Do not load or install drywall or other porous materials or components, or items with high

organic content, into partially enclosed building.
2. Keep interior spaces reasonably clean and protected from water damage.
3. Periodically collect and remove waste containing cellulose or other organic matter.
4. Discard or replace water‐damaged material.
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5. Do not install material that is wet.
6. Discard, replace, or clean stored or installed material that begins to grow mold.
7. Perform work in a sequence that allows any wet materials adequate time to dry before

enclosing the material in drywall or other interior finishes.
D. Controlled Construction Phase of Construction: After completing and sealing of the building

enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:
1. Control moisture and humidity inside building by maintaining effective dry‐in conditions.
2. Use permanent HVAC system to control humidity.
3. Comply with manufacturer's written instructions for temperature, relative humidity, and

exposure to water limits.
a. Hygroscopic materials that may support mold growth, including wood and

gypsum‐based products, that become wet during the course of construction and
remain wet for 48 hours are considered defective.

b. Measure moisture content of materials that have been exposed to moisture during
construction operations or after installation. Record readings beginning at time of
exposure and continuing daily for 48 hours. Identify materials containing moisture
levels higher than allowed. Report findings in writing to Architect.

c. Remove materials that can not be completely restored to their manufactured moisture
level within 48 hours.

1.10 FENCING
A. Temporary Portable Chain Link Fence Panels & Barricades - Provide pre-fabricated temporary

fence panels.
1. Temp Fence Frame constructed of galvanized 1-3/8" diameter, .065 wall tubing.
2. 11-1/2" gauge galvanized fence fabric with 2-1/4" mesh.
3. All fence panel and gate corner joints are welded and sprayed with a galvanized paint to

cover any exposed metal.
4. Temp Fence Panels with pedestrian Gates: 3' wide opening pedestrian gate pre-hung in

panel with hinges and pad-lockable latch.
5. Temp Fence Panels with Vehicle Gates:Size width of vehicle gate as needed to

accommdate the work. Vehicle gateate pre-hung in panel with hinges and pad-lockable
latch.

6. Provide galvanized saddle clamps, nuts, bolts used to attach panels together.
7. Provide panel stands. 6 ft in height, minimum.

a. Ground Base of heavy-duty flat steel plate with welded 7" x 7/8" solid steel uprights
for mounting panels. Groud base to include two holes for securing base with spike
anchors. Ground base to be painted safety yellow.

b. Panel Stands: Chain link fence panel stands to be fabricated from galvanized 1-3/8"
diameter tubing and welded at corners and vertical uprights.

8. Warning signs: Sheet metal, plastic or other rigid, waterproof material, 1.5 feet by 2.0 feet
with 4 inch black letters on a white background.
a. Text:  Danger - Construction Zone, Authorized Personnel Only, Hard Hat, Safety

Glasses and Safety Shoes must be worn on this Site.
B. Temporary Plastic Barrier Fencing:

1. Materials for Temporary Plastic Barrier Fences shall meet the following requirements:
2. Fence: High-density polyethylene mesh, ultraviolet-stabilized min. 2 years; minimum

height 4.0 feet.
a. .Color: high-visibility orange.

3. Posts: Rigid metal, minimum length 6.0 feet.
4. Ties: Steel wire, #14 gauge.
5. Warning signs: Sheet metal, plastic or other rigid, waterproof material, 1.5 feet by 2.0 feet

with 4 inch black letters on a white background.
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a. Text:  Danger - Construction Zone, Authorized Personnel Only, Hard Hat, Safety
Glasses and Safety Shoes must be worn on this Site.

b. Text for tree and planting protection:  Tree Protection Zone, Do not Remove this
Fencing.

1.11 EXTERIOR ENCLOSURES
A. Provide temporary insulated weather tight closure of exterior openings to accommodate

acceptable working conditions and protection for Products, to allow for temporary heating and
maintenance of required ambient temperatures identified in individual specification sections,
and to prevent entry of unauthorized persons.  Provide access doors with self-closing hardware
and locks.

1.12 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.
1. Comply with Section 01 3529.10 Life Safety Requirements During  School Construction.

B. Construction:  Framing and gypsum board  sheet materials with closed joints and sealed edges
at intersections with existing surfaces:
1. STC rating of 35 in accordance with ASTM E90.
2. Maximum flame spread rating of 75 in accordance with ASTM E84.
3. Insulation:  Unfaced mineral-fiber, slag wool or rock wool.  

a. Flame Spread:  25 maximum.
b. Smoke Developed: 50 maximum.

C. Paint surfaces exposed to view from Owner-occupied areas.
D. Polyethylene Sheeting:  Reinforced, fire-resistive sheet, 10 mill minimum thickness with a

flame-spread rating of 15 or less in accordane with ASTM E-84 and passing NFPA 701, Test
method 2.

E. Dust Control Walk-off Mats:  Provide dust control adhesive surface walk-off matts with a
minimum dimension of 36" wide by 60" long.

1.13 SECURITY - SEE SECTION 013553 
A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from

unauthorized entry, vandalism, or theft.
1.14 VEHICULAR ACCESS AND PARKING 

A. Coordinate access and haul routes with governing authorities and Owner.
B. Provide and maintain access to fire hydrants, free of obstructions.
C. Provide means of removing mud from vehicle wheels before entering streets.
D. Provide dust-control treatment that is nonpolluting and non-tracking on permanent roads used

to access the construction site. Reapply treatment as required to minimize dust.
E. Provide temporary parking areas to accommodate construction personnel.  When site space is

not adequate, provide additional off-site parking.
F. Traffic Controls: Comply with requirements local authorities having jurisdiction.
G. Protect existing site improvements to remain, including curbs, pavement, and utilities.
H.  Maintain access for emergency equipment and fire fighting equipment.  Maintain access to fire

hydrants
1.15 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.
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B. Provide containers with lids.  Remove trash from site periodically.
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.16 PROJECT IDENTIFICATION
A. Provide project identification sign of design and construction indicated on drawings.
B. Erect on site at location indicated.
C. No other signs are allowed without Owner permission except those required by law.

1.17 FIELD OFFICES - SEE SECTION 015213
A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped

with sturdy furniture, drawing rack, and drawing display table.
B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.
C. Locate offices a minimum distance of 30 feet from existing and new structures.

1.18 EQUIPMENT
A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by

locations and classes of fire exposures.
B. Mechanical Equipment: Provide vented, self-contained, liquid-propane-gas or fuel-oil heaters

with individual space thermostatic control.
C. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units

is prohibited.
D. Heating, Cooling, and Dehumidifying Units: Listed and labeled for type of fuel being consumed,

by a qualified testing agency acceptable to authorities having jurisdiction, and marked for
intended location and application.

E. Permanent Mechanical System: If Owner and Construction Manager authorize use of
permanent mechanical systems for temporary use during construction, provide filter with MERV
13 at each return-air grille in system. Remove at end of construction and clean entire
mechanical system.

F. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-stage
filtration. Provide single switch for emergency shutoff. Configure to run continuously.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 TEMPORARY FACILITIES - GENERAL

A. Coordinate construction and use of temporary facilities for the conservation of energy, water,
power and materials.  Minimize waste.

B. Coordinate the location of all temporary facilities with Owner and Construction Manager.
Location of the temporary facilities shall not interfere with Owner's use of site and building.
Relocate temporary facilities as required by the Owner and the progress of the Work.

C. Temporary use of existing elevators is not permitted.
D. Existing Stair Usage: Use of Owner's existing stairs will be permitted. The existing tairs are

cleaned and maintained in a condition acceptable to Owner and Construction Manager. Prior to
Substantial Completion, restore stairs to condition existing before the use by the Contractors as
part of their Work.
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1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs
and to maintain means of egress. If stairs become damaged, restore damaged areas, so
no evidence remains of correction work.

E. Isolation of the Work:  
1. The General Contractor shall construct interior enclosures to prevent the migration of dust,

fumes and odors in Owner occupied areas.
2. Prior to commencement of the Work, the Mechanical Contractor is to isolate the

mechanical systems in the work area from Owner occuped areas. Confirm
isolation/disconnection of mechanical systems will not impact mechanical systems in
Owner occupied areas.
a. Disconnect supply and return ducts in work area from mechanical systems serving

the Owner occupied areas.
3. Maintain negative air pressure  within the Work Area.  Utilize HEPA-equpped air filtration

units starting with the commencement of interior enclosures (temporary partitions)
construction and continuing through Substantial Completion or the permanent removal of
interior enclosures (temporary partitions) is complete.

4. Maintain dust protection system during all phases of the Work.
a. Utilize vacuum collection systems and attachments on equipment which produce

dust.
b. Use portable containment systems when work to be completed in Owner occupied

areas.
5. Perform daily construction cleaning and cleanup utilizing HEPA-equipped vacuum

equipment and damp mopping. Dry sweeping is not be be utilized.
F. Waste Disposal Facilities: Provide waste collection containers in sizes adequate to handle

waste from construction operations. Legally removal and dispose of construction waste in
accordance local, state and federal regulations.

3.02 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial

Completion  inspection.
B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated. 
C. Clean and repair damage caused by installation or use of temporary work.
D. Restore existing facilities used during construction to original condition.
E. Restore new permanent facilities used during construction to specified condition.

END OF SECTION
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SECTION 015713
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.
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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.
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.
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PART 2  PRODUCTS
2.01 MATERIALS

A. Mulch:  Use one of the following:
1. Straw or hay.
2. Erosion control matting or netting.
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 321123 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.
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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.

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:
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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:
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:
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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.
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 015721
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 014000 - 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 ot 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.
E. Air Contaminant Test Plan: Identify the following:

1. Testing agency qualifications.
2. Locations and scheduling of air sampling.
3. Test procedures, in detail.
4. Test Instruments and apparatus.
5. Sampling Methods.

F. Air Contaminant Test Reports:  Show the following:
1. Location where each sample was taken, and time.
2. Test values for each air sample; average the values of each set of three (3).
3. HVAC operating conditions.
4. Certification of test equipment calibration.
5. Other conditions or discrepancies that might have influenced results.

1.07 QUALITY ASSURANCE
A. Testing and Inspection Agency Qualifications:  Independent testing agency having a minimum

of five (5) years experience in performing the types of testing Specified.
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.



Highland Falls-Fort Montgomery CSD 015721
HS/IS Renovations Indoor Air Quality Controls
Project No. 2022-138 Ph3  Page No. 3 of 4 

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.

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:
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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:

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 016000
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General product requirements.
B. Re-use of existing products.
C. Transportation, handling, storage and protection.
D. Product option requirements.
E. Substitution limitations.
F. Procedures for Owner-supplied products.
G. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS
A. Section 016116 - Volatile Organic Compound (VOC) Content Restrictions:  Requirements for

VOC-restricted product categories.
B. Section 017419 - Construction Waste Management and Disposal:  Waste disposal

requirements potentially affecting product selection, packaging and substitutions.
1.03 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 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by Contract Documents.

B. Unforeseen historic items encountered remain the property of the Owner; notify Owner
promptly upon discovery; protect, remove, handle, and store as directed by Owner.

C. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

2.02 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:

1. Made using or containing CFC's or HCFC's.
2. Containing lead, cadmium, asbestos, or pcbs .

C. Where other criteria are met, Contractor shall give preference to products that:
1. If used on interior, have lower emissions.
2. If wet-applied, have lower VOC content.
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2.03 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 with a Provision for Substitutions:

 Submit a request for substitution for any manufacturer not named.
2.04 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in
individual specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
PART 3  EXECUTION
3.01 SUBSTITUTION LIMITATIONS

A. Architect will consider requests for substitutions as outlined herein and as described in the
General Conditions of the Contract for Construction.

B. Substitutions may  be considered when a product becomes unavailable through no fault of the
Contractor .

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.

D. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other Work that may be required for the

Work to be complete with no additional cost to Owner .
4. Waives claims for additional costs or time extension that may subsequently become

apparent.
5. Will reimburse Owner and Architect for review or redesign services associated with re-

approval by authority having jurisdiction.
E. Substitutions will not be considered when they are indicated or implied on shop drawing or

product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

F. Substitution Submittal Procedure:
1. Submit one  copy of request for substitution for consideration. Limit each request to one

proposed substitution. Provide all information as required under Section 01 3000 -
Administrative Requirements, and Section 3.4.4. of the General Conditions of the Contract
for Construction.

2. Submit shop drawings, product data, and certified test results attesting to the proposed
product equivalence as outlined is Section 01 3000 - Administrative Requirements.
Burden of proof is on proposer. When colors are preselected and noted on the drawings
or in the specifications, the substitution form will include proposed substitute color palette.

3. The Architect will notify Contractor in writing of decision to accept or reject request.
3.02 OWNER-SUPPLIED PRODUCTS
3.03 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.
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C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site
storage time and potential damage to stored materials.  
1. Arrange for delivery of materials and equipment during the hours of the day established by

the Construction Manager and Owner.
2. Have workers available to receive and unload materials and equipment delivered to the

site. Do not deliver, or have delivered, any materials and equipment to the site unless
such forces are available.

3. Owner's personnel are not authorized to sign for receipt of Contractor’s material or
equipment, nor will they accept the Contractor's materials or equipment.

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.

3.04 STORAGE AND PROTECTION
A. Provide protection of stored materials and products against theft, casualty, or deterioration.
B. 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.
1. Structural Loading Limitations:  Handle and store products and materials so as not to

exceed static and dynamic load-bearing capacities of project floor and roof areas.
C. Store and protect products in accordance with manufacturers' instructions.
D. Neatly pile, store, protect, and secure materials and equipment in locations where directed by

the Construction Manager and Owner.
E. Store with seals and labels intact and legible.
F. Arrange storage of materials and products to allow for visual inspection for the purpose of

determination of quantities, amounts, and unit counts.
G. Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.
H. For exterior storage of fabricated products, place on sloped supports above ground.
I. Provide off-site storage and protection when site does not permit on-site storage or protection.
J. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

K. Comply with manufacturer's warranty conditions, if any.
L. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
M. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with

foreign matter.
N. Prevent contact with material that may cause corrosion, discoloration, or staining.
O. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
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P. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

Q. Do not store volatile liquids inside Owner's building or within Work are
END OF SECTION
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SECTION 017000
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 .
C. Pre-installation meetings.
D. Surveying for laying out the work.
E. Cleaning and protection.
F. Starting of systems and equipment.
G. Demonstration and instruction of Owner personnel.
H. Closeout procedures, including Contractor's Correction Punch List, except payment

procedures.
I. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS
A. Division 1 - General Requirements for all Contracts.
B. Section 01 3529.10 - Life Safety Requirements during School Construction.
C. Section 015000 - Temporary Facilities and Controls:   Temporary exterior enclosures.
D. Section 015000 - Temporary Facilities and Controls:  Temporary interior partitions.

1.03 REFERENCE STANDARDS
A. Manual of Planning Standards - Manual of Planning Standards 2022 - The State Education

Department; 2022.
1.04 SUBMITTALS

A. See Section 013000 - 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.

1.05 QUALIFICATIONS
A. For surveying work, employ a land surveyor registered in the State of New York and acceptable

to Architect and Construction Manager.  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,

B. For field engineering, employ a professional engineer of the discipline required for specific
service on Project, licensed in the State of New York.  Employ only individual(s) trained and
experienced in establishing and maintaining horizontal and vertical control points necessary for
laying out construction work on project of similar size, scope and/or complexity.

1.06 PROJECT CONDITIONS
A. Use of explosives is not permitted.
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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.
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.
5. Comply with Storm Water Pollution Protection Plan as attached in the Project Manual.

H. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.
1. Reference Section 01 3529.10 Life Safety Requirements during School Construction for

additional noise control requirements.
I. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects

from damaging the work.
1. Coordinate with Owner's pest control program for any pest control required as part of the

Work.
J. Rodent Control:  Provide methods, means, and facilities to prevent rodents from accessing or

invading premises.
1. Coordinate with Owner's rodent control program for any rodent control required as part of

the Work.
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.

1.07 COORDINATION
A. 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.

B. Notify affected utility companies and comply with their requirements.
C. 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.
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D. 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.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
G. 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
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. Existing condition photographs will be
required to be submittal to the Architect for record prior to the start of any work.

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.
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 Architect, Construction Manager, and Owner 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.
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3.04 LAYING OUT THE WORK
A. Reference Section 01 0000 - General Requirements for Owner provided project lines and

grades.
B. The Contractors shall be responsible for the layout of his Work as follows:

1. Verify locations of survey control and reference points prior to starting Work.  Preserve
and protection of survey control and reference points during construction.

2. Promptly notify Owner's Project Representative and Architect  and  of any discrepancies
discovered.

C. Promptly report to Architect, Construction Manager, and Owner  the loss or destruction of any
reference point or relocation required because of changes in grades or other reasons.
1. Have dislocated survey control points re-established based on original survey control.

 Make no changes without prior written notice to Architect, Construction Manager, and
Owner.

2. Utilize recognized engineering survey practices.
3. 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.

D. Establish elevations, lines, and levels.  Locate and lay out the Work utilizing the services of a
Licensed Land Surveyor:
1. Site improvements including pavements, athletic facilities, stormwater management

improvements, utilities, and any and all other site improvements requiring location and
layout.  Provide stakes for grading, fill and topsoil placement; utility locations and
elevations, slopes, and invert elevations .

2. Grid or axis for structures.
3. Building foundation, column locations, ground floor elevations .
4. Any and all other survey control required to establish location, lines and grades for site

improvements as outlined in the Contract Documents.
5. Periodically verify layouts by same means.
6. Maintain a complete and accurate log of Control and Survey Work as it progresses.
7. On completion of foundation walls and major site improvements, prepare a certified survey

illustrating dimensions, locations, angles, and elevations of construction and site work .
E. Verify locations of survey control points prior to starting work.
F. Promptly notify Architect and Construction Manager  of any discrepancies discovered.
G. Protect survey control points prior to starting site work; preserve permanent reference points

during construction.
H. Utilize recognized engineering survey practices.
I. 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.

J. Periodically verify layouts by same means.
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.
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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 and Construction Manager  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 015000 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.
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.
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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.
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
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. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.10 SYSTEM STARTUP

A. Coordinate with requirements of Section 019113 - General Commissioning Requirements .
B. Coordinate schedule for start-up of various equipment and systems.
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C. 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.

D. Verify tests, meter readings, and specified electrical characteristics agree with those required
by the equipment or system manufacturer.

E. Verify that wiring and support components for equipment are complete and tested.
F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
G. Submit a written report that equipment or system has been properly installed and is functioning

correctly.
3.11 DEMONSTRATION AND INSTRUCTION

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to
date of Substantial Completion.

B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment at scheduled time, at equipment location.

C. Provide a qualified person who is knowledgeable about the Project to perform demonstration
and instruction of Owner's personnel.

D. 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.

E. Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

F. 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 230593 - 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, light fixture lenses, cabinetry (interior and exterior surefaces),

ductwork (interior and exterior - exposed to view), exposed structural elements,  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.  Replace all filters utilized during the Contruction Phase.
G. Clean debris from 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 Section 01 7800 - Closeout Submittals.
B. Accompany Architect, Construction Manager, and Owner  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 Architect and Construction Manager when work is considered ready for Substantial
Completion inspection.

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 Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect, Construction Manager, and Owner's and Contractor's comprehensive list of items
identified to be completed or corrected and submit to Architect and Construction Manager.

F. Correct items of work listed in list in the executed Certificate of Substantial Completion and
comply with requirements for access to Owner-occupied areas.
1. Items of Work listed in executed Certificates of Substantial Completion shall be scheduled

and completed within 15 working days of the date of issuance.
2. Exterior and Site-Related Corrective Work, which may be weather dependent, will be

completed within 20 business days of acceptable weather conditions.
3. Schedule and complete items of Work determined by Architect/Engineer's final inspection

immediately.
G. Notify Architect and Construction Manager  when work is considered finally complete and ready

for Architect's Substantial Completion final inspection.
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.

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 017329
CUTTING AND PATCHING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Requirements of this section apply to Each Prime Contractor and their Subcontractors to
perform all work required. Cutting, patching, matching, trenching, excavating, and backfilling as
indicated on the Contract Drawings or as required for the installation of work of their Contract
where this work is not specifically described in other sections.

B. Work included, but not necessarily limited to:
1. Make the parts fit properly.
2. Uncover work to provide for installation, inspection, or of ill-timed work.
3. Remove and replace work not conforming to requirements of the Contract Documents.
4. Remove and replace defective work.
5. Provide all required cutting, patching, matching, trenching, excavating, and backfilling as

required to perform the work of their contract, except specifically noted otherwise on the
Contract Drawings.

6. All cutting and patching required to incorporate existing work or equipment with installation
of new work.

7. In addition to other requirements specified, upon the Architect/Engineer's request, uncover
work to provide for inspection by the Architect/Engineer of covered work and remove
samples of installed materials for testing.

8. Do not cut or alter work performed under separate contract without the
Architect/Engineer's written permission.

1.02 RELATED REQUIREMENTS
A. The Contract Documents, including but not limited to, the Drawings and Individual Specification

Sections, apply to this Section.
B. Section 01 0000 - General Requirements.
C. Section 01 3000 - Administrative Requirements.
D. Section 01 3529.10 - Life Safety Requirements during School Construction.
E. Section 01 6000 - Product Requirements

1.03 DEFINITIONS
A. Cutting:  The removal of portions of the construction, its equipment or site elements with

extreme care to preserve the finish or the function of that portion which remains, because the
cutting is done with the knowledge and intention that this remaining portion will be patched or
restored to approximately its previous condition.

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after
installation of Work of the contract.

C. Demolition:  The complete wrecking or removal of existing elements of the building and
subsequent alteration or change in that which remains.

1.04 REFERENCE STANDARDS
A. Existing Building Code of New York State - Chapter 15 - Construction Safeguard; 2020.
B. Fire Code of New York State - Chapter 33 - Fire Safety During Demoltion and Construction.;

2020.
1.05 PROJECT CONDITIONS

A. Existing Conditions: Do not disturb existing structures, construction, materials or equipment
unless required by hte Contract.
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1.06 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal process.
B. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days

before the time cutting and patching will be performed, requesting approval to proceed.  Include
the following information:
1. Extent:  At each occurrence, describe cutting and patching, show how they will be

performed, and indicate why they cannot be avoided.
2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to

structural elements and operating components as well as changes in building's
appearance and other significant visual elements.

3. Products:  List products to be used and firms or entities that will perform the Work.
4. Dates:  Indicate when cutting and patching will be performed.
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting and

patching procedures will disturb or affect.  List services/systems that will be relocated and
those that will be temporarily out of service.  Indicate how long services/systems will be
disrupted.

6. Structural Elements:  Where cutting and patching involve adding reinforcement to
structural elements, submit details and engineering calculations showing integration of
reinforcement with original structure.

7. Design Professional’s Approval:  Obtain approval of cutting and patching proposal before
cutting and patching.  Approval does not waive right to later require removal and
replacement of unsatisfactory work.

1.07 QUALITY ASSURANCE
A. Structural Elements:  Do not cut and patch structural elements that is to remain, unless

approved by the Architect and Engineer.   Do not cut or drill or patch structural elements in a
manner that could change their load-carrying capacity or load-deflection ratio.

B. Operational Elements: Do not cut and patch operating elements and related components in a
manner that results in reducing their capacity to perform as intended or that result in increased
maintenance or decreased operational life or safety.

C. Fire Rated Elements: Do not cut and patch fire rated elements (i.e. floors, walls, roofs, shafts,
etc.) in a manner that results in reducing their capacity to perform as intended or that results in
decreased fire-resistance.

D. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components
in a manner that could change their opg capacity, which results in reducing their capacity to
perform as intended, or that result in increased maintenance or decreased operational life or
safety.

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

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

G. Comply with the requirements of the Existing Building Code of New York State and Fire Code
of New York State as well as the provisions of Manual of Planning Standards and Section 01
3529.10 Life Safety Requirements during School Construction.
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1.08 WARRANTY
A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or

damaged during cutting and patching operations, by methods and with materials so as not to
void existing warranties.

B. See Section 017800 - Closeout Submittals for additional warranty requirements.
1.09 CUTTING, PATCHING AND DEMOLITION

A. Coordination:
1. Prime Contractors and their Subcontractors are responsible for the timely and accurate

layout of their work that involves cutting of raised floors or roof systems of either the
existing or new building by the General Contractor as described in paragraph 1.07 A.2.
and shall provide the General Contractor with this information.

2. The General Contractor shall be responsible for cutting and patching operations of
surfaces including raised floors and roof systems as noted on the drawings or as required
to complete the work to be provided by the other Prime Contractors and their
Subcontractors for openings requiring drilling of holes 10" or greater in diameter or cutting
openings of 100 square inches or greater for piping, conduit,  ductwork, and other
openings required for the installation of new work by other Prime Contractors and their
Subcontractors.

3. Prime Contractors and their Subcontractors shall be responsible for cutting and patching
of holes or openings of lesser dimensions as noted in paragraph 1.07.A.2 above unless
otherwise noted on the contract drawings.

4. Any openings required to be cut through the roof system shall be performed by a certified
roofing installer and maintain existing warranty.  These openings shall include the
installation of headers and blocking to support remaining deck and other material above.

5. All openings in walls shall include installation of headers or lintels as required to support
wall material and masonry above opening.

6. All openings in floors shall include the installation of headers and bracing to support the
remaining floor and other materials above.

7. All Prime Contractors and their Subcontractors shall be responsible for all patching of
areas of cutting, except as noted in paragraph 1.07.A.2 above or otherwise specifically
noted on the Contract Drawings.

8. Patching shall be done in a manner that disturbed surfaces are restored to their original
condition.
a. Brick, CMU, and Glazed Tile unit walls shall be repaired by replacing whole masonry

units in area of cutting to match surrounding walls.
b. Lay-in acoustic ceiling tiles and tee grid removed to execute the work of this contract

shall be replaced upon the completion of the work. All acoustic tiles and tee grid
members damaged by the work of this contract shall be replaced by the General
Contractor.  Tile units replaced shall match existing tile units in color and texture.

c. Plaster and gypsum wallboard walls and ceilings shall be patched or replaced to the
closest stud and painted to restore to original condition.

d. Wall finishes such as ceramic tile and wall paper shall be patched or replaced to the
nearest tile and the wallpaper shall be patched to the nearest seam.

e. Finished flooring surfaces including sheet vinyl, VCT, terrazzo, ceramic or quarry tile,
and underlying concrete shall be patched or replaced by replacing whole units to the
nearest joint or divider strip.

f. Vapor barriers, air barriers and water barriers shall be patched in walls, foundations,
concrete slab-on-grade and roofing where existing barriers exist.
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PART 2 PRODUCTS
2.01 MANUFACTURERS

A. General:  For replacement of work removed, use materials to match new or existing adjacent
surfaces which comply with the pertinent sections of these specifications.

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use
materials that visually match in-place adjacent surfaces to the fullest extent possible.
1. If identical materials are unavailable or cannot be used, use materials that, when installed,

will match the visual and functional performance of in-place materials, unless specified
otherwise in other Sections.

C. Fire Rated Elements: Provide firestopping products/systems specified in system design listings
by approved testing agencies that conform to the construction type, penetrating item, annular
space requirements and fire rating involved in each separate assembly. Refer to applicable
Individual Specification Sections.

D. For replacement of excavated materials see Division 31 for Excavating, Filling, and Grading.
2.02 SOURCE QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Examine surfaces to be cut, drilled or removed and patched and conditions under which cutting
and patching are to be performed.  Investigate both sides of the surface when feasible.

B. After uncovering the work, inspect conditions affecting installation of new work.
C. Discrepancies:

1. If uncovered conditions are not as anticipated, immediately notify the Architect, Engineer,
and Construction Manager to secure needed directions.

2. Do not proceed in areas of discrepancy until all such discrepancies have been fully
resolved.

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

compatibility with in-place finishes or primers.
3.02 PREPARATION PRIOR TO CUTTING

A. Temporary Support:  Provide temporary shoring and other support of Work to be cut to prevent
damage to existing construction which is to remain.

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.
 Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

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

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

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

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

other construction, and subsequently patch as required to restore surfaces to their original
condition.
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2. Comply with the requirements of Existing Building Code of New York State,  Fire Code of
New York State and Section 01 3529.10 Life Safety Requirements during School
Construction.

B. Perform all required trenching, excavating and backfilling as required for all work unless
otherwise indicated in pertinent sections of these specifications. Perform cutting and demolition
by methods which will prevent damage to other portions of the work and will provide proper
surfaces to receive installation of repair and new work.

C. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval to avoid marring or damaging existing finishes.  Cut or drill from the exposed or
finished side into concealed surfaces.

D. Cut through concrete and masonry using a cutting machine such as a carborundum saw or
diamond core drill.  Dampen as required to minimize dust.

E. Comply with requirements of applicable sections of Division 31 where cutting and patching
requires excavating and backfilling.

F. Bypass utility services such as pipe or conduit before cutting where services are shown or
required to be removed, relocated or abandoned.  Cut-off pipe or conduit in walls or partitions
to be removed.  Cap, valve, or plug and seal the remaining portion of pipe or conduit to prevent
entrance of moisture of other foreign matter after bypassing and cutting.

G. Restore work with new Products in accordance with requirements of Contract Documents.
H. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar

operations, including excavation, using methods least likely to damage elements retained or
adjoining construction.
1. In general, use hand or small power tools designed for sawing and grinding, not

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

2. In fire rated assemblies cut opening only to the size required to provide the annular
spacing for the required fire stopping system.

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

diamond-core drill.
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be

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

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

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

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

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

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

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

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

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

6. Fire Rated Elements:  Install firestopping systems to comply with applicable Individual
Specification Sections and firestopping manufacturer’s written installation instructions and
published drawings for products and applications.

J. Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest corner,
intersection or natural break.  For an assembly, refinish entire unit.

K. Perform fitting and adjustment of products to provide finished installation complying with the
specified tolerances and finishes.

L. Where no detail is provided, the prime contractor shall patch areas disturbed, as required by
the execution of their Contract, with systems and materials of similar composition to match
existing adjacent systems and materials, subject to approval by Architect/Engineer.

3.04 INTERFACE WITH OTHER WORK
A. Coordinate as required with other Trades to assure proper and adequate provision in the Work

for those Trades that interface with the Work of this Section.
3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.
3.06 CLEANING

A. See Section 017000 - Execution and Closeout Requirements for additional requirements.
B. Each Contractor shall be responsible for thoroughly cleaning area upon the completion of

cutting and patching operations.  Thoroughly clean adjacent surrounding surfaces of all dust
debris, oil residue, moisture, and patching materials prior to new finishes being installed and
upon completion of final finishing.

3.07 CLOSEOUT ACTIVITIES
A. See Section 017800 - Closeout Submittals for additional submittals.

3.08 PROTECTION
A. Protect installed work from subsequent construction operations.

3.09 REINSTALLATION
A. Where reinstallation of removed items is indicated, reinstall items to a condition equal to or

better than their condition before removal.
END OF SECTION
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SECTION 017800
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project record documents.
B. Operation and maintenance data.
C. Warranties and bonds.
D. Insurance

1.02 RELATED REQUIREMENTS
A. General Conditions of the Contract for Construction - Performance bond and labor and material

payment bonds, warranty, insurance and correction of work.
B. Section 013000 - Administrative Requirements:  Submittals procedures, shop drawings, product

data, and samples.
C. Section 017000 - 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 and Construction Manager  with

claim for final Application for Payment.  See the General Conditions for the Contract for
Construction and Section 01 2000 Price and Payment Procedures for addtional information.

B. Operation and Maintenance Data:
1. Submit two copies of preliminary draft or proposed formats and outlines of contents before

start of Work. Architect and Construction Manager will review draft and return one copy
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 Construction
Manager 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.

C. 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.
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.

D. Insurances:
1. Maintain Insurance Coverages as required in the General Conditions of the Contract for

Construction.
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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 Owner.
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. Changes made by Addenda and modifications.

F. Record Drawings  and Shop Drawings :  Legibly mark each item to record actual construction
including:
1. Measured horizontal and vertical locations of underground utilities and appurtenances,

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

referenced to visible and accessible features of the Work.
3. Field changes of dimension and detail.
4. Details not on original Contract drawings.
5. Record documents shall be turned over to the Owner at the conclusion of the project

along with the final payment.
3.02 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.

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. Additional information as specified in individual product specification sections.
D. 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.

3.03 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.
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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.
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.

3.04 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 , Consultants, Contractor  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.
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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 and bonds.

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.

3.05 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 photocopies  of each in operation and maintenance manuals, indexed separately on

Table of Contents.
END OF SECTION
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Project: Highland Falls-Fort Montgomery Central School District  Project No. 2022-138Ph3  

 

HS/IS Renovations    

 

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 Central School District HS/IS 

Renovations (Architect/Engineer Project No. 2022-138Ph3) 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 
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Project: HS/IS Renovations   

(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): 
 

 

 

Highland Falls-Fort Montgomery 
Central School District    

 

Date:   

21 Morgan Road  
 

Contract:  No.  – 

Highland Falls, New York 10928 
 

Project No.:  2022-138Ph3 
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SECTION 019113
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. 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. The Commissioning Authority directs and coordinates all commissioning activities; this section
describes some but not all of the Commissioning Authority's responsibilities.

D. The Commissioning Authority is employed by Owner.
1.02 SCOPE OF COMMISSIONING

A. The following are to be commissioned:
B. HVAC System, including:

1. Major and minor equipment items.
2. Piping systems and equipment.
3. Ductwork and accessories.
4. Terminal units.
5. Control system.
6. Variable frequency drives.

C. Special Ventilation:
1. Packaged Air to Air Energy Recovery Units
2. Packaged Outdoor Central Station Air-Handling Systems.
3. Variable Refrigeratn Flow HVAC Systems.
4. Convection Heating and Cooling Units.

D. Boiler Systems
1. Condensing Boilers.

E. Integrated Automation.
F. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.
1.03 RELATED REQUIREMENTS

A. Section 017800 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.



Highland Falls-Fort Montgomery CSD 019113

HS/IS Renovations General Commissioning
Requirements

Project No. 2022-138 Ph3  Page No. 2 of 8 

B. Section 017900 - Demonstration and Training:  Scope and procedures for Owner personnel
training.

C. Section 230800 - Commissioning of HVAC:  HVAC control system testing; other requirements.
1.04 REFERENCE STANDARDS

A. ASHRAE Guideline 0 - The Commissioning Process; 2013.
B. ASHRAE Guideline 0.2 - Commissioning Process for Existing Systems and Assemblies; 2015.
C. ASHRAE Guideline 1.1 - HVAC&R Technical Requirements for the Commissioning Process;

2007, with Errata (2012).
D. ASHRAE Guideline 4 - Preparation of Operations and Maintenance Documentation for

HVAC&R Systems; 2019.
E. ASTM E779 - Standard Test Method for Determining Air Leakage Rate by Fan Pressurization;

2019.
F. CSI/CSC MF - Masterformat; 2016.

1.05 SUBMITTALS
A. See Section 013000 - 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.

1.06 QUALITY ASSURANCE
A. Testing Agency Qualifications:  Independent firm specializing in performing testing and

inspections of the type specified in this section.
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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.
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C. Submit directly to the Commissioning Authority.
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.
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D. Commissioning Authority Witnessing:  Required for:
1. Each piece of primary equipment, unless sampling of multiple similar units is allowed by

the commissioning plan.
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.  
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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.

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.
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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.
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."
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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.

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 017800 - 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 019114
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.
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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.

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.
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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.

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.
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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.
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.
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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.
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 020150.99
SITE RESTORATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Restoration of site.
1.02 RELATED SECTIONS

A. Section 31 1000 - Site Clearing.
B. Section 31 2200 - Grading.
C. Section 31 2316 - Excavation.
D. Section 31 2316.13 - Trenching.
E. Section 31 2323 - Fill.

1.03 GENERAL REQUIREMENTS
A. The Contractor shall restore the Project Site to the same conditions he found before

commencing his operations or he shall notify and develop the site to the finished conditions
shown on the Drawings.  The requirements for removal of debris, embankments, fill material,
rough grading and similar preliminary Work are specified in the Sections entitled "Excavation"
and "Backfill".

B. All cultivated lands to be restored as existed prior to start of Work and described below.
 Uncultivated lands to be restored in accordance with Article 3.09.

C. All Landscape Work, including transplanting, planting and maintenance of trees, bushes,
shrubs, ground covers and lawns, shall be done by or under the supervision of an experienced
practicing landscape gardener.

D. All lawns dug up and/or damaged shall be restored as described in the General Requirements
of this section, including fine grading, topsoil, fertilizing, seeding, planting, mulching, protection
and maintenance.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 AREAS AND FEATURES TO BE RESTORED

A. All areas including natural and artificial features occurring thereon, which are damaged or
disturbed by the Contractor's operations, shall be restored, repaired or replaced to the same or
superior condition which existed prior to construction unless otherwise stated or shown on the
Drawings.

B. Grassed or lawn areas shall be dressed with topsoil, raked, fertilized, seeded, mulched and
maintained as specified in later clauses.  Gardens and similarly cultivated areas shall be
dressed with topsoil, raked and new plants and crops of the same species planted during the
appropriate time of year to replace the damaged or destroyed vegetation; maintenance and
protection of such plantings are specified in later clause.  Existing trees, shrubs, hedges,
saplings, vines, ground cover vegetation, etc., shall be re-established or replaced with new
material as ordered by the Engineer, unless stated otherwise.  Restoration of uncultivated lands
is specified in Article 3.09.

C. Walls, terraces, fences, ditches, drains, culverts, drives, posts, patios, outdoor recreational
equipment, garden decorations and appurtenances, small structures, and all other artificial
features shall be repaired, restored or replaced to the same or superior condition which existed
prior to construction.
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3.02 AREAS TO BE DEVELOPED
A. When the Project Site is to be modified and developed to meet new conditions, the Contractor

shall perform all required grading, topsoiling, fertilizing, seeding, planting, mulching and
maintenance of areas, all in accordance with the Drawings and as specified herein.  Unless
shown otherwise on the Drawings, the entire unpaved area within the grading limits and within
the overall areas excavated and backfilled shall be so developed.  New Landscaping Work and
artificial features if any are shown on the Drawings and specified elsewhere.

3.03 FINE GRADING
A. Areas requiring topsoil shall be fine graded to within 4 inches of finished grade to provide a

minimum compacted thickness of 4 inches of topsoil at all locations.  All such areas, whether in
cut or fill, shall be raked to a depth of 1 inch be parallel to finished grade as shown or required,
and shall be free of all stones roots rubbish and other deleterious material.

3.04 TOPSOILING
A. Topsoil shall be furnished and spread in the required areas to a depth of approximately 5

inches unless otherwise specified.  Stockpiled topsoil may be used if it is acceptable to the
Engineer.  In the event this topsoil is not satisfactory or is inadequate to cover the required
areas, the Contractor shall furnish the required amount of satisfactory topsoil from approved
sources off the site.  Topsoil furnished from off the site shall be natural, fertile, friable soil,
capable of sustaining vigorous plant growth, free from stones roots, sticks and other foreign
substances and shall pass a 1/4 inch screen.  Topsoil shall not be delivered or laced in a frozen
or muddy condition.  The soil shall be uniformly compacted with a light hand roller to a final
depth of not less than 4 inches.  When finished, the surface shall conform to the finished
grades shown or required and shall have a smooth pulverized surface at the time of seeding.
 Any irregularities shall be corrected before the fertilizer and seed are placed.  Any subsequent
settlement or displacement of the topsoil shall be restored to an acceptable condition at the
Contractor's expense.

3.05 FERTILIZING
A. Fertilizer shall be a complete, partially organic, commercial 10-6-4 fertilizer, containing at least

10 percent nitrogen, 6 percent available phosphorous and 4 percent potash.  When required by
the Engineer, the Contractor shall furnish an analysis of the fertilizer.  The fertilizer shall be
uniformly spread by a mechanical spreader at the rate of 25 pounds per 1,000 square feet.
 The fertilizer shall be incorporated into the upper 2 inches of topsoil immediately after
spreading.  Other commercial fertilizers, such as 20-10-10 or 12- 6-6 may be used at rates
adjusted to provide the same quantity of nitrogen per 1,000 square feet.

3.06 SEEDING
A. The seed used on this Project shall be fresh, re-cleaned, and of the latest crop year.  It shall

conform to Federal and State standards.  Each type of grass in the mixture shall meet or
exceed the minimum percentage of purity and germination listed for that type of grass with a
maximum weed content of 0.1 percent.  Seed shall be applied at a rate of not less than 5
pounds per 1,000 square feet, using a mechanical spreader.  The Contractor is advised to do
all seeding during the periods of May 1st to June 15th or August 15th to October 1st.  Seeding
may be conducted under unseasonable conditions without additional compensation, and at the
option and full responsibility of the Contractor.
1. Kentucky Blue Grass (50 percent by weight):  85 percent purity; 80 percent germination.
2. Red or Chewing Fescue (20 percent by weight):  97percent purity; 80 percent germination.
3. Red Top (30 percent by weight):  92 percent purity; 90 percent germination.
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B. All seed furnished under this item shall be delivered in standard size, unopened bags of the
vendor, showing the weight, mixture, vendor's name and guaranteed analysis.  Seed shall be
properly stored by the Contractor at the site of the Contract and any seed damaged during
storage shall be replaced by him.  Seeding is to be done in dry or moderately dry soil and at
times when the wind velocity does not exceed 5 miles per hour.  After the finished grading is
completed and just before seeding, the areas to be seeded shall be loosened to a depth of 2
inches and raked to true lines, free from all variation, bumps, ridges and depressions which will
hold water.  All sticks, stones roots, or other objectionable materials, which might interfere with
the formation of the fine seed bed, shall be removed from the soil.  Upon completion of the
seeding, the area shall be raked lightly and rolled with a light hand roller.

3.07 PLANTING
A. The Contractor shall reestablish all existing trees, shrubs, vines and ground covers as

practicable.  He shall provide additional or modify existing vegetation, as outlined in the Special
Requirements or shown on the drawings, the size of the new plant material shall, if practical,
match that of the item being replaced, consistent with normally available sizes from nursery
stock.  Depending on the size and type of material, and when ordered by the Engineer, guy
wires stakes, anchors and wrapping shall be furnished and installed in a proper manner to
brace and protect the plant.  The Contractor shall, as soon as practicable, water and maintain
all reestablished, replaced or disturbed plant materials until final acceptance of total Contract.

B. Any new, reestablished, replaced or disturbed plant material that fails to respond properly
within the 1 year guarantee period shall be replaced as specified above at the Contractor's
expense.  Classifications of plants, dimensions, planting procedures etc,. shall conform to ANSI
Standard Z-60.1, "Nursery Stock".

3.08 MULCHING, PROTECTION AND MAINTENANCE
A. The Contractor shall protect and maintain seeded areas to assure a full even stand of grass.

 Immediately after seeding and rolling, the Contractor shall apply stalks of oats, wheat rye or
other approved crops free from noxious weeds as a mulch, to a loose depth of about 1 inch.
 The Contractor shall perform all watering, mowing and reseeding as necessary for a minimum
of 30 days, and until final acceptance of the Contract, to ensure the establishment of a uniform
stand of specified grasses.  Upon completion of the Contract, the Contractor is required to show
all seeded areas uniformly germinated to a height of 1-1/4 inches to 2 inches and to remove all
excess mulch.

B. Any portion of seeded areas failing to produce a full uniform stand of grass from any cause,
shall be re-seeded at full rate and re-fertilized at one-half rate and protected and maintained
until such full stand has been obtained.

3.09 RESTORATION OF UNCULTIVATED LANDS
A. Unless otherwise stated or shown on the Drawings, areas of uncultivated land shall be restored

as follows.  The disturbed surfaces shall be rough-graded to the original elevations and general
appearance which existed prior to construction (or to the new elevations and grades which are
required), all debris, large stones, boulders, etc., being removed in the process.  The surface
shall then be seeded with perennial rye grass, being spread at the rate of 1 pound per 800
square feet.  Seed shall meet the general requirements of Articles 3.05 and 3.06 as to type,
packaging, sowing conditions storage, etc., except that the area need not be raked or rolled
after completion of seeding.

B. In all cases where brand names and/or manufacturers are specified, it shall be the intent of
these Specifications that the words "or equal" shall apply.

C. Low lying area or bellies identified in lawn areas within 6 months of seeding shall be topped,
graded, reseeded, mulched, protected and maintained as indicated above.

END OF SECTION
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SECTION 028213 
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, High School 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 

HS HM100 

 

NOTE A2 

REMOVE INTERIOR ASBESTOS-CONTAINING 
EXPANSION CAULK TO CLEAN SUBSTRATE 

AT/ASSOCIATED WITH WINDOW FRAME  
SCHEDULED FOR REMOVAL UNDER ABATEMENT 

CONDITIONS. 

7 SF 

HS HM101 

 

NOTE A1 

REMOVE NON-ASBESTOS-CONTAINING FLOOR 
TILE LAYERS, COVE BASE, COVE BASE MASTIC, 

AND ASBESTOS-CONTAINING FLOOR TILE MASTIC. 
REMOVAL INCLUDES ALL LAYERS OF TILES, 

FILLERS, MASTICS, UNDERLAYMENTS, FELTS, 
ETC. TO CLEAN SUBSTRATE UNDER ABATEMENT 

CONDITIONS 

1,600 SF 

NOTE A2 

REMOVE INTERIOR ASBESTOS-CONTAINING 
EXPANSION CAULK TO CLEAN SUBSTRATE 

AT/ASSOCIATED WITH WINDOW FRAME  
SCHEDULED FOR REMOVAL UNDER ABATEMENT 

CONDITIONS. 

5 SF 

NOTE A3 

REMOVE PRESUMED ASBESTOS-CONTAINING 

PIPE/FITTING INSULATION. SELECTIVE 

DEMOLITION OF OPENINGS TO ACCESS 

ASBESTOS-CONTAINING PIPE/FITTING INSULATION 

TO BE PERFORMED UNDER ABATEMENT 

CONDITIONS. 

60 LF 
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Table Notes: LF=Lineal Feet, SF=Square Feet 

1.03 GENERAL CONDITIONS 

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 

 

Abatement Work 

Area Location 

 

Asbestos Abatement  

of Work Description 

 

Approximate 

Quantity 

HS HM101 

NOTE A4 

REMOVE ASBESTOS-CONTAINING HVAC 

VIBRATION DAMPENER INSULATION. ABATEMENT 

OF INSULATION TO BE PERFORMED UNDER 

ABATEMENT CONDITIONS. 

2 SF 

NOTE A5 

REMOVE PRESUMED ASBESTOS-CONTAINING 

ELECTRICAL COMPONENTS IN THEIR ENTIRETY. 

COORDINATE DISCONNECTS WITH ELECTRICAL 

CONTRACTOR. 

12 SF 

HS HM102 

 

NOTE A2 
 

REMOVE INTERIOR ASBESTOS-CONTAINING 
EXPANSION CAULK TO CLEAN SUBSTRATE 

AT/ASSOCIATED WITH WINDOW FRAME  
SCHEDULED FOR REMOVAL UNDER ABATEMENT 

CONDITIONS. 

9 SF 

HS HM104 

NOTE A2 
 

REMOVE INTERIOR ASBESTOS-CONTAINING 
EXPANSION CAULK TO CLEAN SUBSTRATE 

AT/ASSOCIATED WITH WINDOW FRAME  
SCHEDULED FOR REMOVAL UNDER ABATEMENT 

CONDITIONS. 

13 SF 
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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) 

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 
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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: 

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 
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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 

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. 
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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. 

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. 



Highland Falls Fort-Montgomery Central School District 

Alterations & Additions to High School & Intermediate 

School  

BCA Project No.  20222-138 

C&S Engineers Inc. & Project No.AC6003001 

 

Section 02 82 13 

Asbestos Abatement  

 

Page 7  of 13  

 

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 Section 01 33 00: 

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: 

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. 
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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. 

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. 
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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. 

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. 
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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. 

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. 
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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 

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. 
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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. 

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. 
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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 

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 High and Intermediate School 
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 
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. 

 



Highland Falls-Fort Montgomery Central School District  
Alterations & Additions to Fort Montgomery Elem. School  
BCA Project No.  2022-138 
C&S Engineers Inc. Project No. AC6002001 

 

 
Section 02 83.13 

Lead Safe Work Practices 
  
 

Page 2  of 6  

 

 

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 
 
B. The Contractor shall comply with the following regulations and guidance documents: 

1. U.S. Department of Labor 
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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: 

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. 
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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. 

D. Adhesives - Commercially available tape and spray adhesives designed for such purposes to 
maintain the integrity of barriers, containments, and enclosures. 

 
2.02 EQUIPMENT 
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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. 

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. 
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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 028314 

PCB CAULK ABATEMENT 

 
 
PART 1   GENERAL 
 
1.01 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Specification Sections, shall apply to this Section. 

B. Refer to C&S Companies Limited Hazardous Material Pre-Renovation Survey Report, Highland 

Falls-Fort Montgomery Central School District, High School for information regarding materials 

that have been identified as PCB containing materials, or that have been sampled and 

determined to be non-PCB containing. 

1.02 GENERAL 

A. Current state and federal regulations require the implementation of appropriate protocols while 
handling, transporting, and disposing of polychlorinated biphenyls (PCBs).  This specification 
was developed to ensure the completeness of abatement procedures while ensuring the health 
& safety of workers, the general public, and the environment.  Any changes in laws and 
regulations that may be issued in the future could alter the applicability of this document.  The 
District and District Representatives (i.e. Project Architect, Construction Manager, Project 
Designer, Environmental Consultant, etc.) shall not be responsible for any future regulatory 
changes that affect this specification. 

B. Building materials found to contain PCBs at a concentration at or above 50 parts per million 
(ppm) or presumed to contain PCBs are considered PCB bulk wastes (hazardous) by the 
United States Environmental Protection Agency (USEPA) and the New York State Department 
of Environmental Conservation (NYSDEC).  Concentrations of PCBs in solids greater than 50 
ppm must be handled and disposed of in accordance with all applicable state and federal 
regulations. 

C. The Contractor shall follow the procedures of this specification to ensure that any activities that 
disturb PCB-containing materials are conducted in a manner that will minimize any potential 
exposure to the environment, employees, and the general public. 

D. If conflicts occur between any federal, state, and/or or local regulations and this specification, 
the most stringent course of action shall apply. 

1.03  SCOPE OF WORK 

A. This project includes the abatement and disposal of approximately 30 square feet of PCB 
containing interior expansion caulk. Reference figure HS HM100,HS HM101, HS HM102, and 
HS HM 104 in the plan set for the locations of the PCB containing caulk to be abated. For the 
purposes of this specification, caulking applications shall include all sealants.  As such, the 
Contractor shall be responsible for abating the caulking applications required to complete 
scheduled renovation activities.   
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B. Where an existing substrate is scheduled to remain, the Contractor shall remove all visible 
caulk to a smooth, flat condition without causing damage to the existing substrate. After the 
removal and cleaning activities have been completed, an Architect-approved encapsulating 
agent or sealant shall be utilized to coat / cover the abated areas.  

C. The Contractor shall be responsible for providing all waste containers and labels.  Post 
containerization, the Contractor shall be responsible for completing waste manifest, and 
coordinating the transport and disposal of all PCB abatement related wastes on this project.  
As such, these services, materials, and fees shall be included in the Contractor’s scope of 
work. 

D. Upon completion of work shift, the Contractor shall coordinate the storage of any waste 
containers with the District and District Representatives. 
 

E. In the event that the Contractor selects a removal method that generates any additional waste 
materials (brick, block, window units/door units in their entirety) other than PCB-containing 
caulk applications, the Contractor assumes the responsibility for proper transportation and 
disposal of those components and all associated costs. 

 
F. Upon completion of all PCB abatement activities, the Contractor shall provide all abatement-

related documentation to the Project Architect and Project Designer within ten (10) business 
days.    

1.04  SUBMITTALS 

A. Pre-Abatement Submittals.  The Contractor shall submit the following information to the Project 
Architect and Project Designer at least ten (10) business days prior to starting the work: 

1. Copies of the following workers certifications: 

a. HAZMAT or HAZWOPER certificates for all personnel that shall handle PCB-
containing materials. 

b. Medical evaluations to show suitably to wear respiratory protection. 

c. Fit test records to show respirator suitability. 

2. The Contractor’s proposed plan for conducting the work including decontamination 
facility locations, procedures, etc. 

3. Certification of mechanical lift training for employees that will be removing PCB caulk at 
elevated levels. 

4. Safety Data Sheets (SDS) shall be submitted for all materials and products to be used 
on-site. 

5. A detailed plan for the collection, handling, and disposal of any wastewater to be 
generated on the project. 

6. Manufacturers’ certifications for all equipment to be used on the project. 

7. Copy of the company’s Hazard Communication Program, Respiratory Protection Plan, 
and Site Emergency Response Plan. 

8. Copy of notifications to the local fire and rescue that work will be conducted at the site. 
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9. Copies of the emergency phone numbers that will be posted on the personal 
decontamination unit. 

10. Proposed Supervisor on the project, including a list of other projects that the Supervisor 
has worked on of similar nature. 

B. Abatement-Related Submittals.  During the course of abatement activities, the Contractor shall 
submit the following information to the Project Architect and Project Designer for review: 

1. Personal Air Sample Results for PCB Exposure – The Contractor shall be responsible 
for the collection of personal air samples during the course of PCB abatement activities. 
The collection, analysis, and interpretation of the air samples are the sole responsibility 
of the Contractor.  The Project Architect and Project Designer shall not be responsible 
for the interpretation of the laboratory results, only to verify that the Contractor has 
collected the samples.   

2. A daily list of the abatement personnel on-site. 
3. Copies of workers certifications, medical evaluations, and fit test forms.  These 

documents shall only be valid one (1) year from the date that they were taken.  Expired 
certifications, evaluations, and fit tests shall not be permitted.  Workers with expired 
documentation will not be permitted to work on this project. 

C. Project Closeout Submittals.  At the conclusion of PCB caulk abatement activities, the 
Contractor shall submit the following information to the Project Architect and Project Designer 
for review: 

 
 

1. Copies of the Supervisor’s daily log book entries for the project, which must include a 
daily count of containerized waste, drums, or dumpsters generated during the course of 
abatement activities. 

2. Original waste manifests and other waste documentation related to the PCB abatement 
work. 

 
PART 2 - PRODUCTS 

2.01  MATERIALS 

A. Plastic Sheeting - To prevent dust migration, dust barriers, containments, and/or enclosures 
shall be constructed utilizing 6-mil fire-retardant polyethylene sheeting when necessary.  These 
barriers shall be constructed to minimize dust migration into adjacent non-work areas when 
utilized. 

B. 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 and fire codes. 

C. Tapes / Adhesives - Commercially available tape and spray adhesives designed for such 
purposes are allowed to maintain the integrity of barriers, containments, and enclosures. 

2.02  EQUIPMENT 
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A. Protective Clothing - Coveralls, gloves, eye protection, ear protection, safety footwear, hard 
hats, and fall protection are required during all abatement related activities, as per all applicable 
OSHA regulations. 

B. Respiratory Protection - The Contractor shall provide workers with adequate respiratory 
protection based on the identified hazards.  The level of respiratory protection shall be 
determined through personal exposure assessment air monitoring. 

C. Respirator Filters - The Contractor shall provide their 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  PRE-ABATEMENT WORK 

A. The Contractor shall utilize decontamination procedures to comply with OSHA regulations.  A 
separate decontamination area shall be utilized for equipment.  The Contractor shall create this 
decontamination unit/area to capture all wastewater (including proper berms).  The Contractor 
shall be responsible for the proper transportation and disposal of all wastewater generated 
during PCB abatement activities.  At no time, shall this wastewater be permitted to be disposed 
of in the ground or sanitary sewer. 

B. After the decontamination unit is deemed satisfactory by the Environmental Consultant, the 
Contractor shall establish the regulated work area.  This area shall comply with state and 
federal regulations, and shall include the following: 

1. Barrier tape, or preferably orange construction fencing, shall be utilized to prevent 
unauthorized personnel from accessing the regulated work area.  This area shall be 
extended 25 feet (if possible) in a horizontal direction from the furthest point of abatement 
activities. 

2. Signage that complies with OSHA regulations shall be placed on the decontamination 
unit/area, any waste dumpsters, and at frequent intervals around the perimeter of the 
work area boundary. 

C. The Contractor shall provide their personnel with PPE to minimize employee exposure to 
PCBs.  This PPE shall be provided to the Environmental Consultant, the District, District 
Representatives, regulatory inspectors, and/or any authorized visitors, upon demand. 

D. Critical barriers shall be installed, prior to the commencement of abatement activities.  These 
barriers shall be constructed of two (2) layers of 6-mil polyethylene sheeting and shall be 
secured in place utilizing duct tape and spray glue (or an approved equivalent).  These barriers 
shall remain in place until the work areas have met visual clearance criteria and the 
Environmental Consultant grants permission for these barriers to be removed.  Any air intakes, 
doors, or other means of air intrusion into the building within 25 feet of removal activities shall 
also be covered with critical barriers. 

E. A drop cloth made of 6-mil polyethylene sheeting shall be utilized.  This drop cloth shall be 
placed directly below the entire area being abated.  The drop cloth should extend ten (10) feet 
laterally from the furthest point where abatement shall take place, should extend ten (10) feet 
horizontally from the edge of the building, and should extend two (2) feet up the wall where 
abatement is taking place.  The drop cloth should be firmly secured to the ground utilizing 
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appropriate measures.  The drop cloth shall also be constructed / situated to allow wastewater 
to pool for proper recovery. 

3.02  ABATEMENT WORK 

A. A six (6) mil polyethylene drop cloth shall be positioned directly under any abatement areas to 
capture any abated caulk or water being utilized.  Accumulations of caulk and/or water on the 
drop cloth shall not be tolerated.  Any caulking, debris, and/or waste shall be handled and 
disposed appropriately. 

B. During gross removal activities, the caulk shall be immediately placed into approved 
containers, labeled accordingly, and disposed of in accordance with applicable regulatory 
requirements. 

C. The Contractor shall sufficiently abate all visible caulking utilizing wet and manual methods.  
Dry removal shall not be permitted.  Mechanical methods shall not be permitted.  Upon 
completion of abatement activities, the Contractor shall clean the substrate in proximity to the 
areas where the caulk has been abated.  This measure is required to clean any PCB oils or 
dusts that may be present on the substrate post abatement. 

D. Excessive amounts of water shall not be utilized, but the caulking should be adequately wet to 
prevent any dust release during removal operations. 

E. The Contractor shall be allowed to remove additional building components (i.e. the entire 
window system, as opposed to just the caulking around the window) related to the work; 
however, the Contractor assumes responsibility for the proper transport and disposal of any 
additional wastes and the associated fees.   

F. The Contractor accepts that visual inspections will be utilized to determine completeness of 
abatement.  The Contractor understands that the Environmental Consultant is responsible for 
conducting the final visual inspections and they must complete abatement to the satisfaction 
of the Environmental Consultant. 

G. For interior removal activities, two (2) layers of polyethylene sheeting shall be placed on the 
entire floor where the abatement work is being performed.  The sheeting shall extend a 
minimum of one (1) foot up the walls and be taped to the wall surface.  The interior work area 
shall be contained and negative air pressure (utilizing negative air machines) shall be utilized, 
similar to an asbestos abatement regulated work area. 

a. WASTE TRANSPORTATION & DISPOSAL ACTIVITIES 

A. All PCB waste generated during abatement activities shall be transported and disposed of by 
the Contractor in accordance with all federal, state, and local regulations. 

b. ENVIRONMENTAL CONSULTANT RESPONSIBILITIES 

A. The District shall retain the services of a third party Environmental Consultant to observe the 
Contractor’s work for compliance with applicable regulations and the project specifications. 

B. The Environmental Consultant will conduct final visual inspections to ensure that the PCB caulk 
has been satisfactorily removed. 
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C. The Contractor understands that the Environmental Consultant has been retained by the 
District to oversee the PCB abatement work and that the District has authorized the 
Environmental Consultant to stop the Contractor’s work if the Contractor is not following the 
contract documents or the applicable codes, rules, and regulations. Work shall only be 
permitted to commence if allowed by the District and District Representatives 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 District or District Representatives.  The Contractor shall not be 
compensated for any lost time, labor, materials, etc., due to inappropriate actions or behaviors 
related to the PCB abatement work on this project. 

 
END OF SECTION 
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SECTION 028315 

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 High School & Intermediate School,  
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 PH3
Elwyn and Palmer Project No. 2022-138 PH3 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
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SECTION 033001
CONCRETE SIDEWALKS, CURBS AND EXTERIOR CONCRETE FLATWORK

PART 1 GENERAL
1.01 SUMMARY

A. This Section includes exterior Portland cement concrete paving for the following:
1. Curbs.
2. Walkways.
3. Equipment pads.

1.02 SUBMITTALS
A. General:  Submit the following according to the Conditions of the Contract and Division 1

Specification Sections.
1. Product data for proprietary materials and items, including reinforcement and forming

accessories, admixtures, joint systems, curing compounds, dry-shake finish materials, and
others if requested by Architect.

2. Design mixes for each class of concrete.  Include revised mix proportions when
characteristics of materials, project conditions, weather, test results, or other
circumstances warrant adjustments.

3. Laboratory test reports for evaluation of concrete materials and mix design tests.
1.03 QUALITY ASSURANCE

A. Concrete Standards:  Comply with provisions of the following standards, except where more
stringent requirements are indicated.
1. American Concrete Institute (ACI) 301, “Specification for Structural Concrete for

Buildings.”
2. ACI 318-14, “Building Code Requirements for Structural Concrete”.
3. Concrete Reinforcing Steel Institute (CRSI) “Manual of Standard Practice”.

B. Concrete Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products
complying with ASTM C94 requirements for production facilities and equipment.

C. Preinstallation Conference:  Conduct conference at Project Site to comply with requirements of
Division 1 Section “Project Meetings” and the following:
1. Before installing Portland cement concrete paving, meet with representatives of Owner,

Architect, consultants, independent testing agency, and other concerned entities to review
requirements.  Notify participants at least 3 working days before conference.

1.04 PROJECT CONDITIONS
A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other

construction activities.
PART 2 PRODUCTS
2.01 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other acceptable panel-type
materials to provide full-depth, continuous, straight, smooth exposed surfaces.
1. Use flexible or curved forms for curves of 100 feet or less radius.

B. Form Release Agent:  Provide commercial formulation form-release agent with a maximum of
350 g/L volatile organic compounds (VOCs) that will not bond with, stain, or adversely affect
concrete surfaces and will not impair subsequent treatments of concrete surfaces.

2.02 REINFORCING MATERIALS
A. Reinforcing Bars and Tie Bars:  ASTM A 615, Grade 60, deformed.
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B. Deformed-Steel Welded Wire Fabric:  ASTM A 497.
1. Furnish in flat sheets, not rolls, unless otherwise acceptable to Architect.

C. Supports for Reinforcement:  Chairs, spacers, dowel bar supports and other devices for
spacing, supporting, and fastening reinforcing bars, welded wire fabric, and dowels in place.
Use wire bar-type supports complying with CRSI Specifications.
1. Use supports with sand plates or horizontal runners where base material will not support

chair legs.
2. Use of concrete brick, pieces of broken concrete, stone, soil, and other items deemed

unacceptable to Architect, are prohibited for support of reinforcement.
2.03 CONCRETE MATERIALS

A. Portland Cement: ASTM C 150, Type I.
1. Use one brand of cement throughout Project unless otherwise acceptable to Architect.

B. Fly Ash: ASTM C 618, Type F.
C. Normal-Weight Aggregates:  ASTM C 33, Class 4, and as follows. Provide aggregates from a

single source.
1. Maximum Aggregate Size:  1-1/2 inch.
2. Do not use fine or coarse aggregates that contain substances that cause spalling.
3. Local aggregates not complying with ASTM C 33 that have been shown to produce

concrete of adequate strength and durability by special tests or actual service may be
used when acceptable to Architect.

D. Water: Portable, having maximum acceptable 0.5 mg/l total chlorine residual.
E. Fiber Reinforcement:  Provide mandatory inclusion of synthetic fibers engineered and designed

for secondary reinforcement of concrete slabs, complying with ASTM C 1116, Type III.
1. Fiber reinforcement products and manufacturers:

a. SikaFiber Force 650; Sika Corp.
b. Fibermesh 650; Fibermesh.
c. Forta-Ferro; Forta Corporation.

2.04 ADMIXTURES
A. Provide concrete admixtures that contain not more than 0.1 percent chloride ions.
B. Air-Entraining Admixtures:  ASTM C 260, certified by manufacturer to be compatible with other

required admixtures.
C. Water-Reducing Admixture:  ASTM C 494, Type A.
D. High-Range Water-Reducing Admixture:  ASTM C 494, Type F or Type G.
E. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E.
F. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
G. Available Products:  Subject to compliance with requirements, products that may be

incorporated in the Work include, but are not limited to, the following:
1. Air-Entraining Admixture:

a. Air-Mix; Euclid Chemical Co.
b. Darex AEA or Daravair; GCP Applied Technologies.
c. MasterAir AE 200; BASF.
d. Sika AIR; Sika Corp.

2. Water-Reducing Admixture:
a. Eucon A+; Euclid Chemical Co.
b. ADVA 198; GCP Applied Technologies.
c. MasterPozzolith 200; BASF.
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d. Plastocrete 161; Sika Corp.
3. High-Range Water-Reducing Admixture:

a. Eucon 37; Euclid Chemical Co.
b. ADVA 190 or Daracem 100; GCP Applied Technologies.
c. MasterRheobuild 1000; BASF.
d. Sikament 686; Sika Corp.

4. Water-Reducing and Accelerating Admixture:
a. Accelguard 80; Euclid Chemical Co.
b. Duraset 400; GCP Applied Technologies.
c. MasterSet FP20; BASF.
d. Sika Set NC; Sika Corp.

5. Water-Reducing and Retarding Admixture:
a. Eucon Retarder 75; Euclid Chemical Co.
b. Daratard-17;GCP Applied Technologies.
c. MasterSet R122; BASF.
d. Plastiment; Sika Corporation.

2.05 CURING MATERIAL
A. Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 9 ounces per

square yard, complying with AASHTO M 182, Class 2.
B. Moisture-Retaining Cover:  One (1) of the following, complying with ASTM C 171.

1. Waterproof paper.
2. Polyethylene film.
3. White burlap-polyethylene sheet.

C. Clear Solvent-Borne Liquid Membrane-Forming Curing Compound:  ASTM C 309, Type I,
Class A or B, wax free.
1. Provide material that has a maximum volatile organic compound (VOC) rating of 350 g/L.

D. Evaporation Control:  Monomolecular film-forming compound applied to exposed concrete slab
surfaces for temporary protection from rapid moisture loss.

E. Products:  Subject to compliance with requirements, provide on of the following:
1. Clear Solvent-Borne Liquid Membrane-Forming Curing Compound:

a. Diamond Clear VOX; Euclid Chemical Co.
b. Masterkure; BASF.
c. 3100 Series; W.R. Meadows, Inc.
d. Kure-N-Seal; Sonneborn-Chemrex.

2. Evaporation Control:
a. Eucobar; Euclid Chemical Co.
b. Confilm; BASF.

2.06 RELATED MATERIAL
A. Bonding Agent:  Acrylic or styrene butadiene.
B. Epoxy Adhesive:  ASTM C 881, 2-component material suitable for dry or damp surfaces.

Provide material type, grade, and class to suit requirements.
C. Available Products:  Subject to compliance with requirements, products that may be

incorporated in the Work include, but are not limited to, the following:
1. Bonding Agent:

a. Day-Chem Ad Bond (J-40); Dayton Superior Corp.
b. SBR Latex; Euclid Chemical Co.
c. Daraweld C; GCP Applied Technologies.
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d. MasterProtect; BASF.
e. Sonocrete; Sonneborn-Chemrex.

2. Epoxy Adhesive:
a. Resi-Bond (J-58); Dayton Superior.
b. Euco Epoxy System #452; Euclid Chemical Co.
c. MasterEmaco; BASF.
d. Sikadur 32 Hi-Mod; Sika Corp.

D. Anti-spalling Compound:  Combination of boiled linseed oil, curer seal and mineral spirits;
complying with AASHTO M-233 Standard, or approved equivalent.

E. Preformed Joint Filler:  ASTM D-1056, SCAE1, 2CI, RE41E1 closed cell expanded neoprene
manufactured by Williams Products, Inc., or approved equivalent.

2.07 CONCRETE MIX
A. Prepare design mixes for each type and strength of normal-weight concrete by either laboratory

trial batch or field experience methods as specified in ACI 301.  For the trial batch method, use
a qualified independent testing agency for preparing and reporting proposed mix designs.
1. Do not use the Owner’s field quality-control testing agency as the independent testing

agency.
2. Limit use of fly ash to 25 percent of total cementitious material content by mass.

B. Proportion mixes according to ACI 211.1, ACI 301, and ACI 318 to provide normal-weight
concrete with the following properties:
1. Compressive Strength (28-Day):  5000 psi, minimum.
2. Maximum Water-Cementitious Material Ratio at Point of Placement:  0.40.
3. Slump Limit at Point of Placement:  3 inches.

a. Slump limit for concrete containing high-range water-reducing admixture
(superplasticizers):  Not more than 8 inches after adding admixture to site verified 2
inch to 3 inch slump concrete.

4. Minimum 650 pounds cementitious material per cubic yard of concrete.
C. Add air-entraining admixture at manufacturer’s prescribed rate to result in concrete at point of

placement having an air content as follows with a tolerance of plus or minus 1.5 percent (per
ACI 318, R26.4.2.1(a)(5)):
1. Air Content:

5.5 percent for 1-1/2 inch nominal maximum aggregate size.
6.0 percent for 1 inch nominal maximum aggregate size.
6.0 percent for 3/4 inch nominal maximum aggregate size.
7.0 percent for 1/2 inch nominal maximum aggregate size.

2. Mixes with a design compressive strength greater than 5,000 psi at 28 days will be
allowed a 1 percent reduction in target air content.

D. Fiber Reinforcement:  Polypropylene fibers engineered and designed for secondary
reinforcement of concrete slabs, complying with ASTM C 1116, Type III.  Add to mix at rate of
1.5 pounds per cubic yard, unless manufacturer recommends otherwise.

E. Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor when
characteristics of materials, project conditions, weather, test results, or other circumstances
warrant.

2.08 CONCRETE MIXING
A. Ready-Mixed Concrete: Comply with requirements and with ASTM C 94.

1. When air temperature is between 85 degrees F and 90 degrees F, reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 degrees F,
reduce mixing and delivery time to 60 minutes.
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PART 3 EXECUTION
3.01 SURFACE PREPARATION

A. Proof-roll prepared subbase surface to check for unstable areas and verify need for additional
compaction.  Do not begin Paving Work until such conditions have been corrected and are
ready to receive paving.

B. Remove loose material from compacted subbase surface immediately before placing concrete.
3.02 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for paving to
required lines, grades, and elevations.  Install forms to allow continuous progress of Work and
so that forms can remain in place at least 24 hours after concrete placement.

B. Check completed formwork and screeds for grade and alignment to following tolerances:
1. Top of Forms:  Not more than 1/8 inch in 10 feet.
2. Vertical Face on Longitudinal Axis:  Not more than 1/4 inch in 10 feet.

C. Clean forms after each use and coat with form release agent as required to ensure separation
from concrete without damage.

3.03 PLACING REINFORCEMENT
A. General:  Comply with Concrete Reinforcing Steel Institute’s recommended practice for “placing

reinforcing bars” for placing and supporting reinforcement.
B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during

concrete placement.  Maintain minimum cover to reinforcement in accordance with ACI 318.
D. Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least the

greater of one (1) full mesh and/or 12 inch minimum lace splices with wire.  Offset laps of
adjoining widths to prevent continuous laps in either direction.

E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and
free of distortions.  Straighten bends, kinks, and other irregularities or replace units as required
before placement.  Set mats for a minimum 12 inch overlap to adjacent mats.

3.04 JOINTS
A. General:  Construct contraction (control), construction, and isolation (expansion) joints true to

line with faces perpendicular to surface plane of concrete.  Construction transverse joints at
right angles to the centerline, unless indicated otherwise.
1. When joining existing paving, place transverse joints to align with previously placed joints,

unless indicated otherwise.
B. Contraction Joints:  Provide weakened-plane contraction joints, sectioning concrete into areas

as shown on Drawings.  Construct contraction joints for a depth equal to at least one-quarter of
the concrete slab thickness, as follows:
1. Tooled Joints:  Form contraction joints in fresh concrete by grooving and finishing each

edge of joint with a radiused jointer tool.
2. Inserts:  Form contraction joints by inserting premolded sponge rubber strips into fresh

concrete until top surface of strip is at least 1/2 inch below paving surface.  Radius each
joint edge with a jointer tool.  Clean groove of loose debris after concrete has hardened
and apply approved caulking material to upper exposed portion of joint.

C. Construction Joints:  Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than 1/2 hour, unless paving
terminates at isolation joints.
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1. Continue reinforcement across construction joints unless indicated otherwise.  Do not
continue reinforcement through sides of strip paving unless indicated.

2. Provide tie bars at sides of paving strips where indicated.
3. Use bonding agent on existing concrete surfaces that will be joined with fresh concrete.

D. Isolation Joints:  Form isolation joints of preformed sponge rubber joint filler strips abutting
concrete curbs, curb corners, catch basins, manholes, inlets, structures, walks, other fixed
objects, and where indicated.
1. Located expansion joints at intervals of 60 feet, unless indicated otherwise.
2. Extend joint fillers full width and depth of joint, not less 1/2 inch or more than 1 inch below

finished surface where joint sealant is indicated.  Place top of joint filler flush with finished
concrete surface when no joint sealant is required.

3. Furnish Joint fillers in 1-piece lengths for full width being placed wherever possible.
 Where more than one (1) length is required, lace or clip joint filler sections together.

4. Protect top edge of joint filler during concrete placement with a metal, plastic, or other
temporary preformed cap.  Remove protective cap after concrete has been placed on both
sides of joint.

E. Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat
one-half of dowel length to prevent concrete bonding to one (1) side of joint.

3.05 CONCRETE PLACEMENT
A. Inspection:  Before placing concrete, inspect and compete formwork installation, reinforcing

steel, and items to be embedded or cast in.  Notify other trades to permit installation of their
work.

B. Remove snow, ice, or frost from sub-base surface and reinforcing before placing concrete.  Do
not place concrete on surfaces that are frozen or have standing water.

C. Moisten sub-base to provide a uniform dampened condition at the time concrete is placed.  Do
not place concrete around manholes or other structures until they are at the required finish
elevation and alignment.

D. Comply with requirements and with ACI 304R for measuring, mixing, transporting, and placing
concrete.

E. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push
or drag concrete into place or use vibrators to move concrete into place.
1. When concrete placing is interrupted for more than 1/2 hour, place a construction joint.

F. Use a bonding agent at locations where fresh concrete is placed against hardened or partially
hardened concrete surface.

G. Consolidate concrete by mechanical vibrating equipment supplemented by hand-spading,
rodding, or tamping.  Use equipment and procedures to consolidate concrete complying with
ACI 309 R.
1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal

vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use
only square-faced shovels for hand-spreading and consolidation.  Consolidate with care to
prevent dislocation of reinforcing, dowels, and joint devices.

H. Screed paved surfaces with a straightedge and strike off.  Use bull floats or darbies to form a
smooth surface plane before excess moisture or bleed water appears on the surface.  Do not
further disturb concrete surfaces prior to beginning finishing operations.

I. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement,
submit revised mix design and laboratory test that meet or exceed requirements.  Produce
curbs and gutters to required cross section, lines, grades, finish, and jointing as specified for
formed concrete.  If results are not acceptable, remove and replace with formed concrete.
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J. Cold-Weather Placement:  Comply with provisions of ACI 306R and as follows.  Protect
concrete work form physical damage or reduced strength that could be caused by frost,
freezing actions, or low temperatures.
1. When air temperature has fallen to or is expected to fall below 40 degrees F, uniformly

heat water and aggregates before mixing to obtain a concrete mixture temperature of not
less than 50 degrees F and not more than 80 degrees F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise accepted in mix designs.
K. Hot-Weather Placement:  Place concrete complying with ACI 305 R and as specified when hot

weather conditions exist.
1. Cool ingredients before mixing to maintain concrete temperature at time of placement to

below 90 degrees F.  Mixing water may be chilled or chopped ice may be used to control
temperature, provided water equivalent of ice is calculated in total amount of mixing water.
Using liquid nitrogen to cool concrete is Contractor’s option.

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient air temperature immediately before embedding in
concrete.

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. Keep
subgrade moisture uniform without standing water, soft spots, or dry areas.

3.06 CONCRETE FINISHING
A. Float Finish:  Begin floating when bleed water sheen has disappeared and the concrete surface

has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by
hand-floating if area is small or inaccessible to power units.  Finish surfaces to true planes
within a tolerance of 1/4 inch in 10 feet as determined by a 10-foot-long straightedge placed
anywhere on the surface in any direction.  Cut down high spots and fill low spots.  Refloat
surface immediately to a uniform granular texture.
1. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating surface

1/16 inch deep with a stiff-bristled broom, perpendicular to line of traffic.
B. Final Tooling:  Tool edges of paving, gutters, curbs, and joints formed in fresh concrete with a

jointing tool to the following radius.  Repeat tooling of edges and joints after applying surface
finishes.  Eliminate tool marks on concrete surfaces.
1. Radius: 3/8 inch.

3.07 CONCRETE PROTECTION AND CURING
A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot

temperatures. Comply with the recommendation of ACI 306 R for cold weather protection and
ACI 305 R for hot weather protection during curing.

B. Evaporation Control:  In hot, dry, and windy weather, protect concrete from rapid moisture loss
before and during finishing operations with an evaporation-control material.   Apply according to
manufacturer’s instructions after screeding and bull floating, but before floating.

C. Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

D. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing
compound, or a combination of these as follows:
1. Moisture Curing:  Keep surfaces continuously moist for not less than 14 days with the

following materials:
a. Water.
b. Continuous water-fog spray.
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c. Absorptive surfaces and edges with a minimum 12 inch lap over adjacent absorptive
covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at least
12 inch minimum, and sealed by waterproof tape or adhesive.  Immediately repair any
holes or tears during curing period using cover material an waterproof tape.

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller
according to manufacturer’s directions.  Recoat areas subjected to heavy rainfall within 3
hours after initial application.  Maintain continuity of coating and repair damage during
curing period.

E. Anti-spalling Treatment: A pply treatment to concrete surfaces no sooner than 28 days after
placement, to clean, dry concrete free of oil, dirt, and other foreign material.  Apply curing and
sealing compound at a maximum coverage rate of 300 square feet per gallon.  Apply anti-
spalling compound in two (2) sprayed applications, taking care to ensure that spray application
is in a fine mist (the formation of large droplets in spray application is prohibited). First
application shall be applied at a rate of at least 40 square yards per gallon; second application
shall be applied at a rate of at least 60 square yards per gallon.  Allow complete drying between
applications of anti-spalling treatment compound.

3.08 REPAIRS AND PROTECTION
A. Remove and replace concrete paving that is broken, damaged, or defective, or does not meet

the requirements of the Section.
B. Drill test cores where directed by Architect when necessary to determine magnitude of cracks

or defective areas.  Fill drilled core holes in satisfactory pavement areas with Portland cement
concrete bonded to paving with epoxy adhesive.

C. Protect concrete from damage.  Exclude traffic from paving for at least 14 days after placement.
When construction traffic is permitted, maintain paving as clean as possible by removing
surface stains and spillage of materials as they occur.

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
concrete paving not more than 2 days prior to date scheduled for Substantial Completion
inspections.

3.09 FIELD QUALITY CONTROL
A. An independent testing agency will perform field quality control tests, as specified in Section

014000 - Quality Requirements.
B. Provide free access to concrete operations at Project Site and cooperate with appointed firm.
C. Submit proposed mix design of each class of concrete to inspection and testing firm for review

prior to commencement of concrete operations.
D. Tests of concrete and concrete materials may be performed at any time to ensure conformance

with specified requirements.
E. Compressive Strength Tests:  ASTM C 39/C 39M.  For each test, mold and cure three (3)

concrete test cylinders.  Obtain test samples for every of each class 50 cubic yards.
F. Take one additional test cylinder during cold weather concreting, cured on job site under same

conditions as concrete it represents.
G. Perform one (1) slump test for each set of test cylinders taken, following procedures of ASTM

C143/C143M.
H. Perform one air content test for each set of test cylinders taken following procedures of ASTM

C231 or ASTM C173.
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.
a. Acceptable products include Tnemec Series AK01 Shop Primer, Sherwin 

Williams Steel Spec 1000 Series, or equivalent substitutions.

C. Galvanizing: ASTM A123/A123M; hot dip galvanized after fabrication.  Galvanizing is 
required for all exposed exterior structural steel.

D. Galvanizing for Bolts, Connectors, and Anchors:
1. Hot-Dipped Galvanizing, all G90:

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.

D. Touch-Up Galvanizing:  Tnemec Series 90-98 Zinc Rich paint or equal.

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.
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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 055000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel and aluminum items.
1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
1.03 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.
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 A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates; 2018.
E. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength; 2021.
F. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes; 2023.
G. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-

Vanadium Structural Steel; 2021, with Editorial Revision.
H. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2011 (Reapproved

2015).
I. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn

Seamless Tubes; 2019a.
J. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes; 2021.
K. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.
L. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
M. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).
N. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel

AC172; 2019.
O. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.
P. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.
Q. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS
A. See Section 013000 - 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.

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.
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1.05 QUALITY ASSURANCE
A. 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.

B. Fabricator Qualifications: A qualified steel fabricator that is accredited by IAS AC172.
1.06 WARRANTY - STAIR NOSINGS

A. Provide manufacturer’s warranty that materials furnished will perform as specified for period of
not less than five (5) years when installed in accordance with manufacturer's written
instructions.

PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Bars and Bar-Size Shapes:  ASTM A36/A36M.
B.  Steel Sections:

1. W shapes: ASTM A992/A992M.
2. S, M, HP and C-channels: ASTM A572/A572M, grade 50.
3. Angles: ASTM A36/A36M.
4. General Plates:  ASTM A36/A36M.

C. Steel Tubing: ASTM A500/A500M Grade B cold-formed structural tubing, including round,
square and rectangular shapes.

D. Plates:
1. ASTM A283/A283M, Grade C.
2. Plates to be bent or cold form.

E. Pipe:  ASTM A53/A53M, Grade B Schedule 40 , black and hot-dip galvanized finish, as
indicated .

F. Mechanical Fasteners: Same material as or compatible with materials being fastened; type
consistent with design and specified quality level.
1. Provide zinc-coated fasteners at exterior use location and where installed as part of an

exterior wall construction.
G. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
H. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
I. Shop and Touch-Up Primer: SSPC-Paint 15 , complying with VOC limitations of authorities

having jurisdiction.
1. Primer selected shall be compatible with finish coats of paint. Coordinate selection of

metal primer with actual finish paint provided by Contractor.
J. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.
2.02 MATERIALS - ALUMINUM

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Aluminum-Alloy Drawn Seamless Tubes:  ASTM B210/B210M, 6063 alloy, T6 temper.

2.03 FABRICATION
A. Work to dimensions shown or accepted on the Shop Drawings using proven details of

fabrication and support.
B. Fit and shop assemble items in largest practical sections, for delivery to site.
C. Fabricate items with joints tightly fitted and secured.
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D. Continuously seal joined members by intermittent welds and plastic filler.
E. 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.
F. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;

consistent with design of component, except where specifically noted otherwise.
G. Provide components required for anchorage of fabrications. Fabricate anchors and related

components of same material and finish as fabrication, except where specifically noted
otherwise.

2.04 FABRICATED ITEMS
A. Ledge Angles and Plates  Not Attached to Structural Framing: For support of metal decking and

wall opening infills ; prime paint  finish.
B. Lintels:  As detailed; prime paint finish.
C. Door Frames for Overhead Door Openings and Wall Openings :  Channel  sections; prime paint 

finish.
2.05 FINISHES - STEEL

A. Prime paint steel items.
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: Two coats .

2.06 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.
2.07 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.

2.08 FABRICATION STAIR NOSING
A. Fabricate stair nosing assemblies as detailed. Provide anchors and accessories indicated in the

installation instructions and necessary for complete installation.
1. Provide specified anchors and where required, tread plate securing screws.
2. Surfaces to be embedded in concrete shall be coated with a clear acrylic lacquer

B. Aluminum sub-channels and tread plates shall be:
1. Class II, clear anodized finish.
2. Clear acrylic lacquer coated for components to be embedding in concrete

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.
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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. 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 061000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rough opening framing for doors, windows, and roof openings.
B. Roof-mounted curbs.
C. Roofing nailers.
D. Concealed wood blocking, nailers, and supports.

1.02 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2023.
B. PS 20 - American Softwood Lumber Standard; 2021.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Blocking details and anchorage for for items listed in this section or noted on the drawings.

1.04 DELIVERY, STORAGE, AND HANDLING
A. General: Cover wood products to protect against moisture. Support stacked products to prevent

deformation and to allow air circulation.
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.
C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 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.

3. Anchors:  Toggle bolt type for anchorage to hollow masonry.
PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.
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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. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

D. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

E. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

F. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

G. 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. Shower seat. Resist a single concentrated load of 250 pounds in any direction at any point

on the seat so as to produce the maximum load effects.
7. Wall-mounted door stops.
8. Chalkboards, Tackboards, and marker boards.
9. Wall paneling and trim.
10. Joints of rigid wall coverings that occur between studs.

3.03 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.
B. Provide wood curb at all roof openings except  where specifically indicated otherwise. Form

corners by alternating lapping side members.
C. Place horizontal members with crown side up.
D. Construct curb members of single pieces.

3.04 TOLERANCES
A. Framing Members:  1/4 inch from true position, maximum.
B. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet

maximum.
3.05 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
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3.06 CLEANING
A. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
B. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 070553
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. 2020 NYS Building Code
B. 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 013000 - 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 072100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation  at cavity wall construction and exterior wall behind exterior louver and interior
gypsum wallboard wall finish .

1.02 RELATED REQUIREMENTS
A. Section 054000 - Cold-Formed Metal Framing:  Board insulation as wall sheathing.
B. Section 061000 - Rough Carpentry:  Supporting construction for batt insulation.
C. Section 078400 - Firestopping:  Insulation as part of fire-rated through-penetration assemblies.
D. Section 092116 - Gypsum Board Assemblies:  Acoustic insulation inside walls and partitions.

1.03 REFERENCE STANDARDS
A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.
B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board; 2023a.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
D. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 2023.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal process.
B. Provide product data on product characteristics and performance criteria.
C. Manufacturer's Installation Instructions:  Include information on special environmental

conditions required for installation and installation techniques.
PART 2  PRODUCTS
2.01 FOAM BOARD INSULATION MATERIALS

A. Polyisocyanurate (ISO) Board Insulation:  Rigid cellular foam, complying with ASTM C1289.
1. Classifications:

a. Type I:  Faced with aluminum foil on both major surfaces of the core foam.
1) Class 1 - Non-reinforced core foam.
2) Compressive Strength:  16 psi, minimum.
3) Thermal Resistance, R-value:  At 1-1/2 inch thick; 9.0 at 75 degrees F.

2. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
3. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
4. Board Size:  48 inch by 96 inch.
5. Board Thickness:  3.0 inch .
6. Board Edges:  Square.

2.02 ACOUSTICAL FIRE BATT INSULATION MATERIALS
A. Batt Insulation:  ASTM C 665; preformed batt; conforming to the following:

1. Material:  Mineral wool fiber made from basalt rock and slag fiber.
2. Flame Spread Index:  0 when tested in accordance with ASTM E 84.
3. Smoke Developed Index:  0 when tested in accordance with ASTM E 84.
4. Formaldehyde Content:  Zero.
5. Thickness: 3-1/2 inch for metal framing.
6. Facing:  Unfaced.
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7. Provide wire or metal straps to hold insulation in place in applications where the stud
depth is larger than the insulation thickness.

8. Manufacturer:  Roxul AFB Acoustical Fire Batts by Roxul or approved equal.
2.03 ACCESSORIES

A. Sheet Vapor Retarder:  Clear  polyethylene film for above grade application, 6 mil  thick. 
B. Air Infiltration Barrier:  Tyvek CommercialWrap as manufactured by DuPont or approved equal.
C. Tape joints of rigid insulation in accordance with insulation manufacturers' instructions.
D. Adhesive:  Type recommended by insulation manufacturer for application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulationand adhesive.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

C. Sequence Work to ensure fireproofing and firestop materials are in place before beginning
Work of this Section.

3.02 BOARD INSTALLATION AT EXTERIOR WALLS
A. Install boards horizontally on walls.

1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.

B. Extend boards over expansion joints, unbonded to wall on one (1) side of joint.
C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
D. Place 6 inch  wide polyethylene  sheet at perimeter of wall openings, from adhesive vapor

retarder bed to louver  frames, and tape seal in place to ensure continuity of vapor retarder and
air seal.

E. Tape insulation board joints.
3.03 BATT INSTALLATION

A. Install insulation  in accordance with manufacturer's instructions.
B. Install in wall  spaces without gaps or voids.  Do not compress insulation.
C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.
D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services

within the plane of the insulation.
E. Retain insulation batts in place with wire mesh secured to framing members.
F. Tape seal tears or cuts in vapor retarder.

3.04 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.

3.05 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION
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SECTION 072726
FLUID-APPLIED MEMBRANE AIR BARRIERS, VAPOR IMPERMEABLE

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. All Contract Documents, including General and Supplementary Conditions and Division 01 -
General Requirements, apply to the Work of this Section.

1.02 SUMMARY
A. The Work of this Section includes, but is not limited to, the following:

1. Materials and installation methods for fluid applied air and vapor barrier membrane system
located in the non-accessible part of the wall.

2. Materials and installation methods to bridge and seal air leakage pathways in roof and
foundation junctions, window and door openings, control and expansion joints, masonry
ties, piping, and other penetrations through the wall assembly.

1.03 RELATED SECTIONS
A. Section 03 3000 - Cast-In-Place Concrete.
B. Section 04 2000 - Unit Masonry.
C. Section 07 9000 - Joint Sealers.

1.04 PERFORMANCE REQUIREMENTS
A. Provide an air and vapor barrier system to perform as a continuous barrier to air infiltration/

exfiltration and water vapor transmission and to act as a liquid water drainage plane flashed to
discharge any incidental condensation or water penetration.

B. Air Barriers:
1. The building envelope shall be designed and constructed with a continuous air barrier to

control air leakage into or out of the conditioned space.  An air barrier shall also be
provided for interior partitions between conditioned space and space designed to maintain
temperature or humidity levels which differ from those in the conditioned space by more
than 50 percent of the difference between the conditioned space and design ambient
conditions.  The air barrier shall have the following characteristics:
a. It must be continuous, with all joints made airtight.
b. It shall have an air permeability not to exceed 0.004 cfm per square foot under a

pressure differential of 0.3 inch water. (1.57 psf.) (equal to 0.02L/s/m2 @ 75 Pa.).
c. It shall be capable of withstanding positive and negative combined design wind, fan,

and stack pressures on the envelope without damage or displacement, and shall
transfer the load to the structure.  It shall not displace adjacent materials under full
load.

d. It shall be durable or maintainable.
2. The air barrier shall be joined in an airtight and flexible manner to the air barrier material of

adjacent systems, allowing for the relative movement of systems due to thermal and
moisture variations and creep.  Connection shall be made between:
a. Foundation and walls.
b. Walls and windows or doors.
c. Different wall systems.
d. Wall and roof.
e. Wall and roof over unconditioned space.
f. Walls, floor and roof across construction, control and expansion joints.
g. Walls, floors and roof to utility, pipe and duct penetrations.

C. Air barrier Penetrations:
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1. All penetrations of the air barrier and paths of air infiltration/exfiltration shall be made
airtight.

1.05 REFERENCES
A. The following standards and publications are applicable to the extent referenced in the text.

 The most recent version of these standards is implied unless otherwise stated.
1. American Society for Testing and Materials (ASTM):

a. Standard Specification for High Solids, Cold Liquid-Applied Elastomeric
Waterproofing Membrane for Use with Separate Wearing Course.

b. Standard Test Methods for Rubber Properties in Tension.
c. Standard Test Method for Peel or Stripping Strength of Adhesive Bonds.
d. D 1644 Test Methods for Non-volatile Content of Varnishes.
e. D 1970 Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet

Materials Used as Steep Roofing Underlayment for Ice Dam Protection.
f. D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable

Adhesion Testers.
g. D 3767 Standard Practice for Rubber - Measurements of Dimensions.
h. Test Methods for Water Vapor Transmission of Materials.
i. Standard Test Method for Determining the Rate of Air Leakage Through Exterior

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen.

j. E 2178 Standard Test Method for Air Permeance of Building Materials.
k. Standard Test Method for Determining Air Leakage of Air Barrier Assemblies.

1.06 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal process.
B. Product Data:  Submit manufacturer’s product data, installation instructions, use limitations, and

substrate preparation recommendations.
C. Shop drawings showing locations and extent of air and vapor barrier system including details

for terminations flashings, penetrations, window and door openings, and treatment of substrate
joints and cracks.

D. Written documentation demonstrating installers qualifications under the "Quality Assurance"
article including reference Projects of a similar scope.

E. Samples:  Submit representative samples of the following for approval:
1. Fluid applied air barrier membrane.
2. Transition membrane.

F. Warranty:  Submit a sample warranty identifying the terms and conditions stated in Article 1.09.
1.07 QUALITY ASSURANCE

A. Manufacturer:  Air and vapor barrier systems shall be manufactured and marketed by a firm
with a minimum of 20 years experience in the production and sales of waterproofing and air
barrier products.  Manufacturers proposed for use, but not named in these Specifications, shall
submit evidence of ability to meet all requirements specified and include a list of Projects of
similar design and complexity completed within the past 5 years.

B. Installer:  The installer shall demonstrate qualifications to perform the Work of this Section by
submitting the following:
1. List of at least three (3) Projects contracted within the past 5 years of similar scope and

complexity to this Project carried out by the firm and Site Supervisor.
2. Installer must show evidence of adequate equipment and trained field personnel to

successfully complete the Project in a timely manner.
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C. Materials:  Fluid applied air and vapor barrier material shall be 2-part synthetic rubber based
systems free of solvents, isocyanurates, and bitumen.  For each type of material required for
the Work of this Section, provide primary materials that are the products of one (1)
manufacturer.

D. A Pre-installation Conference shall be held prior to commencement of field operations to
establish procedures to maintain optimum working conditions and to coordinate this Work with
related and adjacent Work.  Agenda for meeting shall include, but not be limited to, the
following:
1. Review of submittals.
2. Review of surface preparation, minimum curing period and installation procedures.
3. Review of special details and flashings.
4. Sequence of construction, responsibilities and schedule for subsequent operations.
5. Review of mock-up requirements.
6. Review of inspection, testing, protection and repair procedures.

E. Mock-up:
1. Prior to installation of the air and vapor barrier system a field-constructed mock-up shall

be provided under the provisions of Section 01 3000 - Administrative Requirements, to
verify details and tie-ins and to demonstrate the required quality of materials and
installation.

2. Construct a typical exterior wall section, 8 feet long x 8 feet wide, incorporating back-up
wall, cladding, window and door frame and sill, insulation, flashing and any other critical
junction (roof, foundation, etc.).

3. Allow 24 hours for inspection and testing of mock-up before proceeding with Air and Vapor
Barrier Work.

4. Mock-up may remain as part of the Work.
5. Inspection and Testing:  Cooperate and coordinate with the Owner’s inspection and

testing agency.  Do not cover any installed air and vapor barrier membrane until it has
been inspected, tested and approved.

1.08 DELIVERY, STORAGE AND HANDLING
A. Deliver materials and products in labeled packages.  Store and handle in strict compliance with

manufacturer’s instructions, recommendations, and material safety data sheets.  Protect from
damage from sunlight, weather, excessive temperatures, and construction operations.  Remove
damaged material from the site and dispose of in accordance with applicable regulations.

B. Do not double-stack pallets of fluid applied membrane components on the Job Site.  Provide
cover on top and all sides, allowing for adequate ventilation.

C. Protect fluid-applied membrane components from freezing and extreme heat.
D. Sequence deliveries to avoid delays but minimize on-site storage.

1.09 PROJECT CONDITIONS
A. Perform Work only when existing and forecasted weather conditions are within the limits

established by the manufacturer of the materials used.  Proceed with installation only when the
Substrate Construction and Preparation Work is complete and in condition to receive the air
and vapor barrier membrane.

1.10 WARRANTY
A. Submit manufacturer's warranty that air and vapor barrier and accessories are free of defects at

time of delivery and are manufactured to meet manufacturer's published physical properties
and material specifications.
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PART 2 PRODUCTS
2.01 MANUFACTURER

A. Grace Construction Products; Product Perm-A-Barrier® Liquid.
B. Or approved equal.
C. Substitutions: See Section 01 6000 - Product Requirements.

2.02 GENERAL
A. For each type of material required for the Work of this Section, provide primary materials that

are the products of one manufacturer.
2.03 FLUID APPLIED MEMBRANES

A. Description: A 2-part, self-curing, synthetic rubber based material free of solvents,
isocyanurates and bitumen

B. Performance Requirements:
Property Test Methods Typical Value
Color Green
Cured Film Thickness ASTM D 3767 Method A 1.5 mm (0.060 in.) nominal
Solids Content ASTM D 1644 100 percent
Air Permeance at 75Pa (0.3 in.
water) Differential Pressure

ASTM E 2178 <0.001 L/(s.m2)
(<0.0002 cfm/ft2)

Assembly Air Permeance at
75Pa (0.3 in. water) Differential
Pressure

ASTM E 2357 <0.004 L/s*m2
(<0.0008 cfm/ft2)

Water Vapor Permeance ASTM E 96, Method BW Less than 4.6 ng/Pa.s.m2
(0.08 Perms)

Pull Adhesion to Concrete Block
(CMU)

ASTM D 4541-02 0.24 N/mm² (35 psi)

Pull Adhesion to Glass Faced
Wall Board

ASTM D 4541-02 0.12 N/mm² (18 psi)

Peel Adhesion to Concrete ASTM D 903 Modified 880 N/m (5 lb./in.)
Elongation ASTM D 412 500 percent minimum
Pliability, 180 Degree Bend over
1 inch Mandrel at-23 degrees F

ASTM D 1970 Unaffected

Low Temperature Flexibility and
Crack Bridging 1/8 inch crack
cycling at -15 degrees F

ASTM C836 Pass

Extensibility over 1/4 inch crack
after heat aging

ASTM C836 Pass

1. NOTE:  The membrane is applied to concrete and allowed to cure.  Peel adhesion of the
membrane is measured at a rate of 2 inches per minute with a peel angle of 90 degrees at
room temperature.

2.04 TRANSITION MEMBRANE
A. Description: 36 mils of self-adhesive rubberized asphalt integrally bonded to 4 mil of cross-

laminated, high-density polyethylene film to provide a minimum 40 mil thick membrane.
Membrane shall be interleaved with disposable silicone-coated release paper until installed.
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B. Performance Requirements:
1. Water Vapor Transmission: ASTM E 96, Method B:  2.9 ng/m2sPa (0.05 perms) max.
2. Air Permeance at 75Pa (0.3 inch water) pressure difference:  0.0006 L/(s.m2) (0.00012

cfm/ft2) max.
3. Puncture Resistance: ASTM E 154: 178 N (40 lbs.) minimum.
4. Lap Adhesion at 25 degrees F, ASTM D 1876:  880 N/m (5.0 lbs./in.) of width minimum.
5. Low Temperature Flexibility, ASTM D 1970:  Unaffected to -45 degrees F.
6. Tensile Strength, ASTM D 412, Die C Modified:  Minimum. 400 psi.
7. Elongation, Ultimate Failure of Rubberized Asphalt, ASTM D 412 Die C:  Minimum 200

percent.
C. Acceptable Materials:

1. Perm-A-Barrier Detail Membrane manufactured by Grace Construction Products or
approved equal.

2.05 FLEXIBLE MEMBRANE WALL FLASHING
A. Description:  32 mils of self-adhesive rubberized asphalt integrally bonded to 0.8 mil of cross-

laminated, high-density polyethylene film to provide a minimum 40 mil thick membrane.
Membrane shall be interleaved with disposable silicone-coated release paper until installed.

B. Performance Requirements:
1. Water Vapor Transmission, ASTM E 96, Method B:  2.9 ng/m2sPa (0.05 perms)

maximum.
2. Water Absorption, ASTM D 570:  maximum 0.1 percent by weight.
3. Puncture Resistance, ASTM E 154:  356 N (80 pounds) min.
4. Tear Resistance:

a. Initiation  ASTM D 1004:  Min. 58 N (13.0 pounds) M.D.
b. Propagation  ASTM D 1938:  Min. 40 N (9.0 pounds) M.D.

5. Lap Adhesion at -4ºC (25ºF), ASTM D 1876:  880 N/m (5.0 pounds/inch) of width.
6. Low Temperature Flexibility, ASTM D 1970:  Unaffected to -45 degrees F.
7. Tensile Strength, ASTM D 412, Die C Modified:  Min. 5.5 MPa (800 psi).
8. Elongation, Ultimate Failure of Rubberized Asphalt, ASTM D412, Die C:  Minimum 200

percent.
C. Acceptable Materials:

1. Perm-A-Barrier Wall Flashing manufactured by Grace Construction Products or approved
equal.

2.06 AIR & VAPOR BARRIER ACCESSORIES
A. Description: Water-based primer which imparts an aggressive, high tack finish on the treated

substrate
1. Flash Point:  No flash to boiling point.
2. Solvent Type:  Water.
3. VOC Content:  Not to exceed 10 g/l.
4. Application Temperature: 25 degrees F and above.
5. Freezing point (as packaged):  21 degrees F.
6. Product: Perm-A-Barrier WB Primer manufactured by Grace Construction

Products or approved equal.
B. Description: 2-part, elastomeric, trowel grade material designed for use with self-adhered

membranes and tapes.  10 g/l maximum VOC Content.
1. Product: Bituthene® Liquid Membrane manufactured by Grace Construction

Products or approved equal.
C. Optional Primers:
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1. Description:  High tack water based primer. 10 g/l maximum VOC content.
2. Product:  Perm-A-Barrier Liquid Part B manufactured by Grace Construction Products.
3. Description:  High tack low VOC solvent based primer.  <200 g/l maximum VOC content.

D. Product:  Bituthene Primer B2 LVC manufactured by Grace Construction Products.
E. Description:  High tack solvent based primer.  440 g/l maximum VOC content.
F. Product:  Bituthene Primer B2 manufactured by Grace Construction Products.

PART 3 EXECUTION
3.01 EXAMINATION

A. The installer shall examine conditions of substrates and other conditions under which this Work
is to be performed and notify the Contractor, in writing, of circumstances detrimental to the
proper completion of the Work.  Do not proceed with Work until unsatisfactory conditions are
corrected.

3.02 PREPARATION
A. Refer to manufacturer’s literature for requirements for preparation of substrates.  Surfaces shall

be sound and free of voids, spalled areas, loose aggregate and sharp protrusions.  Remove
contaminants such as grease, oil and wax from exposed surfaces.  Remove dust, dirt, loose
stone, and debris.  Use repair materials and methods that are acceptable to manufacturer of
the fluid-applied waterproofing.

B. Exterior Sheathing Panels:  Ensure that the boards are sufficiently stabilized with corners and
edges fastened with appropriate screws.  Pre-treat all board joints with 2 inch to 3 inch wide
reinforced self-adhesive tape or fiberglass mesh style wallboard tape.  Gaps greater than 1/4
inch should be filled with mastic or caulk, allowing sufficient time to fully cure before application
of the tape and fluid applied membrane.

C. Masonry Substrates:  Apply air and vapor barrier over concrete block and brick with smooth
 flush mortar joints.  Fill all voids and holes, particularly in the mortar joints, with a lean mortar
mix, non-shrinking grout or parge coat.

D. Related Materials:  Treat construction joints and install flashing as recommended by
manufacturer.

3.03 INSTALLATION
A. Refer to manufacturer’s literature for recommendations on installation.
B. Application of Fluid Applied Membrane:

1. Spray or trowel apply a continuous uniform film at minimum 0.060 inch dry film thickness
using multiple, overlapping passes.

2. When spraying use a cross-hatching technique (alternating horizontal and vertical passes)
to ensure even thickness and coverage.

3. When spraying use high pressure, multi-component, airless spray equipment approved by
material manufacturer.

4. Carry membrane into any openings a minimum of 2 inches.
5. Seal all brick-ties and other penetrations as Work progresses.

C. Application of Transition Membrane
1. After allowing the fluid applied membrane to cure to tack-free, apply transition membrane

with a minimum overlap of 3 inches onto each surface at all beams, columns, and joints as
indicated in Detail Drawings.

2. Tie in to window and door frames, spandrel panels, roof and floor intersections, and
changes in substrate.

3. Use pre-cut, easily handled lengths for each location.
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4. Remove silicone-coated release paper and position membrane flashing carefully before
placing it against the surface.

5. When properly positioned, place against surface by pressing firmly into place by hand
roller.

6. Overlap adjacent pieces 2 inches and roll all seams with a hand roller.
7. Seal top edge of flashing with termination mastic.
8. When transition flashing is pre-installed prior to application of fluid applied membrane,

apply transition flashing as above.  Spray or trowel a continuous uniform film of fluid
membrane at minimum 0.060 inch dry film thickness using multiple, overlapping passes
with a minimum overlap of 3 inches onto transition flashing.  For sill condition, spray or
trowel fluid membrane onto pre-installed sill flashing and onto horizontal section of sill.

3.04 PROTECTION AND CLEANING
A. Remove any masking materials after installation.  Clean any stains on materials that would be

exposed in the completed Work using procedures as recommended by manufacturer.
B. Liquid is not suitable for permanent exposure and should be protected from the effects of

sunlight.
C. Schedule Work to ensure that the liquid system is covered as soon as possible after

installation. Protect liquid system from damage during subsequent operations.  If the liquid
system cannot be covered within 60 days after installation, apply temporary UV protection such
as dark plastic sheet or tarpaulins.

END OF SECTION
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SECTION 078400
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 016116 - Volatile Organic Compound (VOC) Content Restrictions.
F. Section 017000 - Execution and Closeout Requirements:  Cutting and patching.
G. Section 070553 - Fire and Smoke Assembly Identification.
H. Section 092116 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.
I. Division 03 0000 - Concrete; concrete work.
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) - 2020 NYS Building Code Series; 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; 2023b.
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; 2023a.

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.
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N. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).
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 013000 - 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.
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L. Installer's qualifications as listed in Quality Assurance.
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.
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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.
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.

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 incorporate 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 .
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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.
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.
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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.

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. Contractor shall coordinate visual inspections and destructive testing with Independent Testing
Agency as Work is being performed according to ASTM E2174 and ASTM E2393.

C. Contractor shall repair or replace through-penetration, membrane penetration and joint
firestopping at locations where visual inspection results indicate penetration and joint
firestopping do not meet specified requirements for the project and the manufacturer's tested
and listed firestop system.

D. Contracor shall repair or replace through-penetration, membrane penetration and joint
penetration firestopping at locations where code required destructive inspections are
performed. Owner shall pay for firestopping re-installation found in compliance. Contractor shall
pay for firestopping re-installation found in non-compliance.
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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.  

END OF SECTION
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SECTION 079005
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 088000 - Glazing:  Glazing sealants and accessories.
C. Section 092116 - 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.
G. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015

(Reapproved 2021).
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.

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.
3. Applications:  Use for:

a. Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
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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. Concrete Floor Joint Filler:  Self-leveling, pourable, semi-rigid sealant intended for filling cracks
and control joints not subject to significant movement; rigid enough to support concrete edges
under traffic.
1. Composition:  Polyurea, Single or multi-part,100 percent solids by weight.
2. Hardness:  85 after 7 days, when tested in accordance with ASTM D2240 Shore A.
3. Color:  To be selected by Architect from manufacturer's standard colors.
4. Joint Width: 1/8 inch.
5. Joint Width, Maximum: 1/4 inch.
6. Joint Depth:  Provide product suitable for joints from 1/8 inch to 2 inches in depth including

space for backer rod.
F. 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.
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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.

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.
E. Exposed Concrete Floor Joints:  Test joint filler in inconspicuous area of floor slab.  Verify

specified product does not stain or discolor slab.
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.
I. Concrete Floor Joint Filler:  Install concrete floor joint filler per manufacturer's written

instructions.  After floor joint filler is fully cured, shave joint filler flush with top of concrete slab.
3.04 CLEANING

A. Clean adjacent soiled surfaces.
3.05 PROTECTION

A. Protect sealants until cured.
END OF SECTION
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SECTION 081113
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.

1.02 RELATED REQUIREMENTS
A. Section 087100 - Door Hardware.
B. Section 088000 - 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; 2023, with Editorial Revision.

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 013000 - 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. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

E. Manufacturer's Qualification Statement.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years documented experience.

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 016000 - 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 Core Material:  Manufacturers standard core material/construction and in compliance
with requirements.

3. 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.



Highland Falls-Fort Montgomery CSD 081113
HS/IS Renovations Hollow Metal Doors and Frames
Project No. 2022-138 Ph3  Page No. 3 of 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").

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 Core Material:  Manufacturers standard core material/construction in compliance
with requirements.

6. 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. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

G. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches high to fill
opening without cutting masonry units.

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 088000, 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. 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.
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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.
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 087100.
F. Comply with glazing installation requirements of Section 088000.
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 081416
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 081113 - Hollow Metal Doors and Frames.
B. Section 087100 - Door Hardware.
C. Section 088000 - 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.
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B. Accept doors on site in manufacturer's packaging.  Inspect for damage.
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 017800 - 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 016000 - 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.
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C. Where supplementary protective edge trim is required, install trim after veneer facing has been
applied full-width.

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 081113.
B. Glazing:  As specified in Section 088000.
C. Door Hardware:  As specified in Section 087100.

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.
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B. Adjust closers for full closure.
3.05 SCHEDULE - SEE DRAWINGS 

END OF SECTION
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SECTION 08 17 43 
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. 
 

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). 
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. 
 



Highland Falls-Fort Montgomery CSD  081743 

HS/IS Renovations FRP/Aluminum Hybrid Doors 

Project No. 2022-138 Ph3 Page No. 2 of 9 

 

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. 

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. 
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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 

2.02 DESCRIPTION 

A. Model. 
1. SL-17 Pebble Grain FRP/ Aluminum Hybrid Door. 

B. Door Opening Size. 
1. As indicated on door schedule. 

C. Construction. 
1. Door Thickness. 

a. 1-3/4”. 
2. Stiles & Rails. 

a. Aluminum extrusions made from 6063 aluminum alloys with a minimum temper of T5.   
b. 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.  
c. Screw or snap in place applied caps are not acceptable. 
d. Top rails must have integral legs for interlocking continuous extruded aluminum flush cap. 
e. 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. 
f. Meeting stiles to include integral pocket to accept pile brush weather seal. 

3. Corners. 
a. Mitered. 
b. Secured with 3/8” diameter full-width steel tie rod through extruded splines top and bottom which are 

integral to standard tubular shaped rails. 
c. 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. 
d. Weld, glue, or other methods of corner joinery are not acceptable. 

4. Core. 
a. Poured-in-place polyurethane foam. 
b. Laid in foam cores are not acceptable. 
c. Foam Plastic Insulated Doors: IBC 2603.4. 

1. Foam plastic shall be separated from the interior of a building by an approved thermal barrier. 
2. Approved thermal barrier must meet the acceptance criteria of the Temperature Transmission 

Fire Test and Integrity Fire Test as stated in NFPA 275. 
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3. 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. 

4. 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.  

5. Face Sheet. 
a. Exterior 

1. 0.120” thick, pebble texture, through color with SpecLite 3® integral surfaseal film FRP sheet. 
2. Optional painted finish consult manufacturer.  
3. Class C standard. 

b. Interior 
1. 0.120” thick, pebble texture, through color with SpecLite 3® integral surfaseal film FRP sheet. 
2. Optional painted finish consult manufacturer. 
3. Class C standard optional Class A available consult manufacturer.  

c. Attachment of face sheet. 
1. 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.  
2. Use of glue to bond face sheet to core or extrusions is not acceptable. 

6. Cutouts. 
a. Manufacture doors with cutouts for required vision lites, louvers, and panels. 

7. Hardware. 
a. Pre-machine doors in accordance with templates from specified hardware manufacturers. 
b. Surface mounted closures will be reinforced for but not prepped or installed at factory. 
c. Factory install door hardware. 

8. Reinforcements. 
a. Aluminum extrusions made from 6061 or 6063 aluminum alloys. 
b. Sheet and plate to conform to ASTM-B209. 
c. Alloy and temper to be selected by manufacturer for strength, corrosion resistance, and application 

of required finish, and control of color. 
d. Bars and tubes to meet ASTM-B221. 

D. Sustainability Characteristics. 
1. LEED Declaration. 

a. Entrance Products contribute to point calculations for the following credits: 
1. MR Credit 4.1 Recycled Content 10% (post-consumer = ½ pre-consumer) 1 point. 
2. MR Credit 4.2 Recycled Content 20% (post-consumer = ½ pre-consumer) 1 point. 

b. All aluminum extrusions are produced using prime-equivalent billet produced from 100% 
reprocessed 6063-T6 alloy recovered from industrial processes. The USGBC classifies these 
extrusions as pre-consumer recycled material.  

c. Manufacturing facility located within 500 miles of major components and materials, including 
aluminum extrusions. 

d. The point of recovery and smelting of pre-consumer recycled material within 500 miles of the 
manufacturing facility.  

 
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. 
 
 
 



Highland Falls-Fort Montgomery CSD  081743 

HS/IS Renovations FRP/Aluminum Hybrid Doors 

Project No. 2022-138 Ph3 Page No. 5 of 9 

 

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. 
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%. 
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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. 
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. 0.12 cfm/sqft @ 1.57 psf. 
2. 0.06 cfm/sqft @ 6.24 psf. 

b. Commercially Glazed Swinging Entrance Door (> than 50% glass) 
1. 0.04 cfm/sqft @ 1.57 psf. 
2. 0.14 cfm/sqft @ 6.24 psf. 

E. 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. 
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14. Percent Fiberglass: 60%. 

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. 

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. 

a. 70% polyvinylidene difluoride (PVDF) resin, meets or exceeds all AAMA 2605 
specifications 

2. Color. 
a. 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. 
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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. 

a. 70% polyvinylidene difluoride (PVDF) resin, meets or exceeds all AAMA 2605 
specifications 

2. Color. 
a. 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. 

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. 
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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. 
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 083100
ACCESS DOORS AND PANELS

PART 1  GENERAL
1.01 SUBMITTALS

A. See Section 013000 - 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 083323
OVERHEAD COILING DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire-rated coiling doors.
B. Electric operators and control stations.
C. Wiring from electric circuit disconnect to operators and control stations.

1.02 RELATED REQUIREMENTS
A. Section 079200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
B. Section 260583 - Wiring Connections:  Power to disconnect.

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar; 2023.
C. ITS (DIR) - Directory of Listed Products; Current Edition.
D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.
E. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays

Rated 600 Volts; 2008 (Reaffirmed 2020).
F. NEMA MG 1 - Motors and Generators; 2021.
G. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.
H. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2022.
I. UL (DIR) - Online Certifications Directory; Current Edition.
J. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;

Current Edition, Including All Revisions.
K. UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide general construction, electrical equipment, and component connections

and details .
C. Shop Drawings:  Indicate pertinent dimensioning, anchorage methods, hardware locations, and

installation details.
D. Manufacturer's qualification statement.
E. Maintenance Data:  Indicate lubrication requirements and frequency and periodic adjustments

required .
F. Specimen warranty.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by ITS (DIR), UL (DIR), or

testing firm acceptable to authorities having jurisdiction as suitable for purpose specified and
indicated.
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1.06 WARRANTY
A. See Section 017800 - 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 COILING DOORS

A. Fire-Rated Coiling Doors:  Steel slat curtain; comply with NFPA 80.
1. Provide products listed and labeled by ITS (DIR) or UL (DIR) as suitable for purpose

specified and indicated on drawings.
2. Oversized Openings:  Provide certificate of compliance from authorities having jurisdiction

indicating approval of fire rated units and operating hardware assembly.
3. Finish:  Primed.
4. Finish:  Factory painted, color as selected.
5. Guides, Angles:  Stainless steel.
6. Hood Enclosure:  Manufacturer's standard; primed steel.
7. Fire Alarm Release Mechanism:  Electric-motor operated from fire alarm system and local

heat or smoke detectors.
a. Provide fail-secure, fail-closed, locking device upon power loss.
b. Provide 10 second time delay for activation upon loss of power.
c. Provide resettable device without replacement of parts, except when release

triggered by exposure to local heat.
8. Electric operation.
9. Mounting:  Within framed opening.

2.02 MATERIALS
A. Metal Curtain Construction:  Interlocking slats.

1. Curtain Bottom for Slat Curtains:  Fitted with angles to provide reinforcement and positive
contact in closed position.

2. Weatherstripping for Exterior Doors:  Moisture and rot proof, resilient type, located at jamb
edges, bottom of curtain, and where curtain enters hood enclosure of exterior doors.

3. Smoke Seals:  Provide brush or gasket type weatherstripping seals to prevent passage of
smoke and hot gases in compliance with UL 1784 testing requirements.

B. Guide Construction:  Continuous, of profile to retain door in place with snap-on trim, mounting
brackets of same metal.

C. Guides - Angle:  ASTM A36/A36M metal angles, size as indicated.
1. Stainless Steel:  ASTM A 666, Type 304, rollable temper.

D. Hood Enclosure and Trim:  Internally reinforced to maintain rigidity and shape.
E. Lock Hardware:

1. For motor operated units, additional lock or latching mechanisms are not required.
2. Slide Bolt:  Provide on single-jamb side, extending into slot in guides, with padlock on one

side.
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 ELECTRIC OPERATION
A. Operator, Controls, Actuators, and Safeties:  Comply with UL 325; provide products listed by

ITS (DIR), UL (DIR), or testing agency acceptable to authorities having jurisdiction.
1. Provide interlock switches on motor operated units.



Highland Falls-Fort Montgomery CSD 083323
HS/IS Renovations Overhead Coiling Doors
Project No. 2022-138 Ph3  Page No. 3 of 4 

B. Electric Operators:
1. Mounting:  Side mounted.
2. Motor Enclosure:

a. Interior Coiling Doors:  NEMA MG 1, Type 1; open drip proof.
3. Motor Rating:  1/3 HP; continuous duty.
4. Motor Voltage:  120 volts, single phase, 60 Hz.
5. Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter.
6. Controller Enclosure:  NEMA 250, Type 4.
7. Opening Speed:  12 inches per second.
8. Brake:  Manufacturer's standard type, activated by motor controller.
9. Manual override in case of power failure.
10. See Section 260583 for electrical connections.

C. Control Station:  Provide standard three button, 'Open-Close-Stop' momentary-contact control
device for each operator complying with UL 325.
1. 24 volt circuit.
2. Surface mounted, at interior door jamb.
3. Entrapment Protection Devices:  Provide sensing devices and safety mechanisms

complying with UL 325.
a. Primary Device:  Provide electric sensing edge, wireless sensing, NEMA 1 photo eye

sensors, or NEMA 4X photo eye sensors as required with momentary-contact control
device.

D. Safety Edge:  Located at bottom of coiling door, full width, electro-mechanical sensitized type,
wired to stop and reverse door direction upon striking object, hollow neoprene covered.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that adjacent construction is suitable for door installation.
B. Verify that electrical services have been installed and are accessible.
C. Verify that door opening is plumb, header is level, and dimensions are correct.
D. Notify Architect of any unacceptable conditions or varying dimensions.
E. Commencement of installation indicates acceptance of substrate and door opening conditions.

3.02 INSTALLATION
A. Install units in accordance with manufacturer's instructions.
B. Install fire-rated doors in accordance with NFPA 80.
C. Install smoke door assemblies in accordance with NFPA 105.
D. Use anchorage devices to securely fasten assembly to wall construction and building framing

without distortion or stress.
E. Securely and rigidly brace components suspended from structure. Secure guides to structural

members only.
F. Fit and align assembly including hardware; level and plumb, to provide smooth operation.
G. Coordinate installation of electrical service with Section 260583.
H. Complete wiring from disconnect to unit components.
I. Complete wiring from fire alarm system.
J. Install enclosure and perimeter trim.

3.03 ADJUSTING
A. Adjust operating assemblies for smooth and noiseless operation.
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3.04 CLEANING
A. Clean installed components.
B. Remove labels and visible markings.

END OF SECTION
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SECTION 085113
ALUMINUM WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Extruded aluminum windows with fixed sash, operating sash, and infill panels.
B. Operating hardware.
C. Insect screens.

1.02 RELATED REQUIREMENTS
A. Section 055000 - Metal Fabrications:  Steel lintels.
B. Section 061000 - Rough Carpentry:  Wood perimeter shims.
C. Section 079005 - Joint Sealers:  Perimeter sealant and back-up materials.
D. Section 088000 - Glazing.
E. Section 12 2113 - Horizontal Louver Blinds and Roller 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 - Stand Alone Windows - 4 Inch Depth:
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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.

3. Outswing Casement Windows - 3-1/4 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.

b. Condensation Resistance Factor:  CRF of 61 (frame) and 65 (glass) when measured
in accordance with AAMA 1503.1.

c. Thermal Transmittance: maximum .42 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.

4. Single Hung Windows - 3-1/4 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 56 (frame) and 62 (glass) when measured
in accordance with AAMA 1503.1.

c. Thermal Transmittance: maximum .51 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.
f. Balance:  Class 5 calibrated to each sash weight.

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 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. Samples:  Submit two (2) samples, 12 inches x 12 inches in size, illustrating typical corner
construction, accessories, and finishes.

E. Grade Substantiation:  Prior to submitting Shop Drawings or starting fabrication, submit one(1)
 of the following showing compliance with specified grade:
1. Evidence of AAMA Certification.
2. Evidence of WDMA Certification.
3. Evidence of CSA Certification.
4. Test report(s) by independent testing agency itemizing compliance and acceptable to

authorities having jurisdiction.
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F. Manufacturer's Installation Instructions:  Include complete preparation, installation, and cleaning
requirements.

G. 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 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.
1.07 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.

1.08 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.

1.09 WARRANTY
A. See Section 017800 - 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.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Traco; Product TR-9500 Heavy Commercial F-AW100 Fixed, Thermal Aluminum Window - 4"
Depth. (Stand Alone Unit)

B. Traco; Product TR-3100 Heavy Commercial C-AW-65 Outswing Casement, Thermal Aluminum
Window - 3-1/4" Depth.

C. Traco; Product TR-9700 Heavy Commercial H-AW40 Single Hung, Side Load, Thermal
Aluminum Window - 3-1/4" Depth .

D. Or approved equal.
E. Substitutions:  See Section 016000 - 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:
a. Performance Class (PC):  R.
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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.

D. Outswinging Casement Type:
1. Construction:  Thermally broken.
2. Provide screens.
3. Glazing:  Double; clear; Solarban 60 on # 3 surface Low E.

E. Single-Hung Type:
1. Construction:  Thermally broken.
2. Provide screens.
3. Glazing:  Double; clear; Solarban 60 on # 3 surface Low E.

2.03 COMPONENTS
A. Glazing:  As specified in Section 088000.
B. Insect Screens (Outswing Casement):  Full; field-mounted on interior with steel spring clips;

handle-access wickets; 3/4 inch x 1-1/8 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; PVC spline.
1. Insect screens shall not be installed on emergency egress windows.

C. Insect Screens (Single Hung):  Half; held in exterior applied rigid PVC tracks with two (2)
stainless steel leaf springs; 7/16 inch x 1-1/4 inches x .045 inch extruded tubular aluminum
frame with window finish; corners mitered, gusset reinforced, and crimped; 18 x 16 dark
aluminum mesh secured to frame with PVC spline.
1. Insect screens shall not be installed on emergency egress windows.

D. Weatherstrip (Outswing Casement):  Secured in extruded ports; double rows of EPDM gasket
on vent perimeters.

E. Weatherstrip (Single Hung):  Secured in extruded ports; on sash perimeters: rigid PVC
weatherseal in one side of the vertical stiles, and pile conforming to AAMA 701-92 with
polypropylene center fin in remaining locations.

F. Glazing Materials:  As specified in Section 088000.
2.04 MATERIALS

A. Extruded Aluminum:  ASTM B 221, 6063 alloy, T5 temper.
2.05 HARDWARE

A. Hardware (Outswing Casement):  Concealed stainless steel hinges conforming to AAMA 904-
01 to rotate vent outward on vertical axis; white bronze cam handles and strikes; stainless steel
limit arm with release key; crank handles.

B. Hardware (Single Hung): Aluminum automatic sill locks, two (2) per window.
2.06 FABRICATION

A. Outswing Casement:
1. Frame and Vent: All members double tubular; corners mitered, double gusset reinforced,

factory-sealed with sealant conforming to AAMA 800-92, and crimped.
2. Water Control: Pressure equalization gasket on vent interior; vent and frame weeps, foam

baffles, and exterior hoods to allow water to drain by gravity and resist wind-driven water.
3. Drip cap: Field-mounted on frame exterior above vent head.

B. Single Hung:
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1. Frame: Members fastened with two (2) stainless steel screws per joint; factory-sealed with
sealant conforming to AAMA 800-92.

2. Sash: Tubular horizontal sash rails coped and fastened to vertical sash stiles with a
telescope-design joint secured with two stainless steel screws per sash corner; corners
factory-sealed with sealant conforming to AAMA 800-92.

3. Sash Design: Continuous extruded lift rail on the bottom sash interior; mechanical
interlock; weep holes for drainage.

C. 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.

2.07 FINISHES
A. 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.

B. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored
anodic coating not less than 0.7 mils thick; Light bronze  medium bronze  dark bronze  black.

C. 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.
2.08 INSULATED METAL PANELS

A. Furnish and install all MAPEPANEL porcelain insulating, panels as manufactured by MAPES
Industries, Inc.:
1. Porcelain on Aluminum (Embossed):

a. Exterior Face: 2 4 gauge porcelain enamel on aluminum of a suitable alloy for
application of exterior grade porcelain enamel.  Porcelain enamel shall be acid
resistant CLASS A or better in accordance with current conditions of the Porcelain
Enamel Institutes S-100(65) "Test for Weather Resistance of Architectural Porcelain
Enamels".  The base metal shall be pre-cleaned and treated to insure maximum
adherence of the porcelain enamel.  The surface of the aluminum shall receive a
ground coat of porcelain enamel which is fused to the metal by a separate firing
operation.  A porcelain enamel cover coat of color selected shall be applied to one (1)
 surface of the ground coat and fused by a second firing operation.  All porcelain
enamel slips shall be machine applied with automatic spray to insure finish uniformity.
 Porcelain enamel shall be MAPE'S full color range as selected by the Architect.

b. Exterior Substrate:  1/8 inch thick fiber reinforced cement board.
c. Core Material for Insulating Panel:  1.7 pound density Isocyanurate
d. Lamination:  Lamination shall be permanently elastic type neoprene or rubber base

adhesive, using heat and pressure.  Neither the adhesive selected nor the method of
lamination shall be incompatible with the core material used.  Adhesive strength shall
be equal or better than the strength of any of the core materials.

e. Interior Substrate:  1/2 inch Type ‘X’, fire rated gypsum board.
f. Interior Finish:  Smooth Primed Aluminum. Color to be selected by Architect.
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g. Dimensional Tolerance: The tolerance shall be width and length plus or minus 1/16
inch.  Thickness shall be plus or minus 1/16 inch.

h. Panel Thickness:  Insulating panels shall have an actual thickness of 1 inch width.
i. R-Value:  3.6100.
j. U-Value:  0.2270.
k. Job Site Storage:  All panels shall be stored in a protected area free from moisture.  If

the panels are allowed to get wet, they will be rejected by the Architect and replaced
by the Contractor at no additional cost to the Owner.

l. Erection:  Panels shall be properly blocked with elastic blocking devices in
accordance with recommendations by the window manufacturers.

m. Cleaning:  Panels shall be delivered with the surfaces clean from foreign matter.
n. Guarantee:  All porcelain enamel finishes shall carry the guarantee as set forth in the

Porcelain Enamel Institutes' specifications.
o. Warranty:  25 year on lamination.
p. A representative panel sample shall be submitted by the manufacturer for the

Architect’s inspection and approval.
2. Kynar on Aluminum (Smooth):

a. Exterior Face:  Standard Kynar finish chosen from MAPE'S full color range as
selected by the Architect.

b. Exterior Substrate:  1/8 inch thick fiber reinforced cement board.
c. Core Material for Insulating Panel: 1.7 pound density Isocyanurate
d. Lamination:  Lamination shall be permanently elastic type neoprene or rubber base

adhesive, using heat and pressure.  Neither the adhesive selected nor the method of
lamination shall be incompatible with the core material used.  Adhesive strength shall
be equal or better than the strength of any of the core materials.

e. Interior Substrate:  1/2 inch Type ‘X’, fire rated gypsum board.
f. Interior Finish:  Smooth Primed Aluminum. Color to be selected by Architect.
g. Dimensional Tolerance:  The tolerance shall be width and length plus or minus 1/16

inch.  Thickness shall be plus or minus 1/16 inch.
h. Panel Thickness:  Insulating panels shall have an actual thickness of 1 inch width.
i. R-Value:  3.6100.
j. U-Value:  0.2270.
k. Job Site Storage:  All panels shall be stored in a protected area free from moisture.  If

the panels are allowed to get wet, they will be rejected by the Architect and replaced
by the Contractor at no additional cost to the Owner.

l. Erection:  Panels shall be properly blocked with elastic blocking devices in
accordance with recommendations by the window manufacturers.

m. Cleaning:  Panels shall be delivered with the surfaces clean from foreign matter.
n. Guarantee:  All porcelain enamel finishes shall carry the guarantee as set forth in the

Porcelain Enamel Institutes specifications.
o. Warranty:  20 year on Lamination.
p. A representative panel sample shall be submitted by the manufacturer for the

Architect’s inspection and approval.
3. Porcelain on Steel (Smooth) - RUST:
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a. Exterior Face:  24 gauge porcelain enamel on steel of a suitable alloy for application
of exterior grade porcelain enamel.  Porcelain enamel shall be acid resistant CLASS
A or better in accordance with current conditions of the Porcelain Enamel Institutes S-
100(65) "Test for Weather Resistance of Architectural Porcelain Enamels".  The base
metal shall be pre-cleaned and treated to insure maximum adherence of the
porcelain enamel.  The surface of the steel shall receive a ground coat of porcelain
enamel which is fused to the metal by a separate firing operation.  A porcelain
enamel cover coat of color selected shall be applied to one surface of the ground
coat and fused by a second firing operation.  All porcelain enamel slips shall be
machine applied with automatic spray to insure finish uniformity.  Porcelain enamel
shall be MAPE'S non-standard color as selected by the Architect.

b. Exterior Substrate:  1/8 inch thick fiber reinforced cement board.
c. Core Material for Insulating Panel:  1.7 pound density Isocyanurate.
d. Lamination:  Lamination shall be permanently elastic type neoprene or rubber base

adhesive, using heat and pressure.  Neither the adhesive selected nor the method of
lamination shall be incompatible with the core material used.  Adhesive strength shall
be equal or better than the strength of any of the core materials.

e. Interior Substrate:  1/2 inch Type ‘X’, fire rated gypsum board.
f. Interior Finish: ??___________??
g. Dimensional Tolerance:  The tolerance shall be width and length plus or minus 1/16

inch.  Thickness shall be plus or minus 1/16 inch.
h. Panel Thickness:  Insulating panels shall have an actual thickness of 1 inch width.
i. R-Value:  3.6100.
j. U-Value:  0.2770.
k. Job Site Storage:  All panels shall be stored in a protected area free from moisture.  If

the panels are allowed to get wet, they will be rejected by the Architect and replaced
by the Contractor at no additional cost to the Owner.

l. Erection:  Panels shall be properly blocked with elastic blocking devices in
accordance with recommendations by the window manufacturers.

m. Cleaning:  Panels shall be delivered with the surfaces clean from foreign matter.
n. Guarantee:  All porcelain enamel finishes shall carry the guarantee as set forth in the

Porcelain Enamel Institutes specifications.
o. Warranty:  20 year on lamination.
p. A representative panel sample shall be submitted by the manufacturer for the

Architect’s inspection and approval.
2.09 ACCESSORIES

A. Roller Shades for all new windows as described in Section 12 2113 - Horizontal Louver Blinds
and Roller 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.
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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 and infill panels in accordance with requirements specified in Section 088000.
J. Install perimeter sealant in accordance with requirements specified in Section 079005 - Joint

Sealers.
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.

3.03 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.

3.04 ADJUSTING
A. Adjust hardware for smooth operation and secure weathertight closure.

3.05 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 087100 
DOOR HARDWARE 

 

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. 
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B. Preinstallation Conference 

1. Purpose of the Preinstallation conference is to: 

a. Coordinate between trades, so all understand their responsibilities. 
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. 
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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. 

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. 
 



Highland Falls-Fort Montgomery CSD  087100 

HS/IS Renovations Door Hardware 

Project No. 2022-138 Ph3 Page No. 4 of 16 

 

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. 

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. 
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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. 
 

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 (25) 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. 

 
 



Highland Falls-Fort Montgomery CSD  087100 

HS/IS Renovations Door Hardware 

Project No. 2022-138 Ph3 Page No. 6 of 16 

 

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 
 

 
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. 
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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. 
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 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). 
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B. Construction Keying: 
 
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). 

 
2.7 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. 

 
B. Mortise Locks: 

 
1. Locks shall meet or exceed ANSI/BHMA A156.13 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 (TSL). MSS Series (Basis of Design) 
b. Schlage (SC) L Series.  
c. Sargent Manufacturing (SA) 8200 Line. 

 
 

2.8 SURFACE CLOSERS 
 
A. Surface Closers shall meet or exceed ANSI/BHMA A156.4, Grade 1 requirements. 

 
B. Surface Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed for 

use of fire rated doors. 
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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. 

 
2.9 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.  

 
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). 

 
2.10 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.  
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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). 

 
2.11 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). 

 
2.12 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. 

 
D. Manufacturers: 

 
1. K.N. Crowder (KNC) (Basis of Design). 
2. Hager Companies (HAG). 
3. National Guard Products (NGP). 

 
 

2.13 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). 
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2.14 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:  
 

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. 

 
2.15 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. 
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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: 
 

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. 
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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 
 
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. 
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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 

A&J A&J Washroom 

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 

 
Legend: 
Electrified Opening 
 
Hardware Group No. 01 

For use on Door #(s): 

171-1A 171-6A     

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 
LOCKSET 

REUSE EXISTING RELOCATED  626  

1 EA WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 
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Hardware Group No. 02 

For use on Door #(s): 

171-2A      

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 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 WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 

1 EA HOOK & BUMPER UB14  CH A&J 

 

Hardware Group No. 03 

For use on Door #(s): 

171-3A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL11 HD (BY DOOR MFR.)  628 SEL 

1 EA ACCESS CONTROL 
LOCKSET 

REUSE EXISTING RELOCATED  626  

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 

 

Hardware Group No. 04 

For use on Door #(s): 

171-5A      

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONTINUOUS HINGE SL11 HD (BY DOOR MFR.)  628 SEL 

1 EA ACCESS CONTROL 
LOCKSET 

REUSE EXISTING RELOCATED  626  

1 EA SURFACE CLOSER TDC40 H SCUSH  689 TOW 

1 EA ARMOR PLATE 8400 36" X 1 1/2" LDW B-CS  613 IVE 

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 
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Hardware Group No. 05 

For use on Door #(s): 

171-OHD      

Provide each RU door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA RIM OR MORTISE 
CYLINDER 

AS REQUIRED  626 BES 

1   BALANCE OF HARDWARE BY 
DOOR MANUFACTURER 

   

VERIFY CYLINDER REQUIREMENTS WITH DOOR MFR. 
 

Hardware Group No. 06 

For use on Door #(s): 

171A 171B     

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE BB81 4.5" NRP  US26D PBB 

1 EA ACCESS CONTROL 
LOCKSET 

REUSE EXISTING RELOCATED  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 KICK PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA MAGNET SEM7830 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. 
 

END OF SECTION 
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SECTION 088000
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glass.
B. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS
A. Section 079005 - Joint Sealers:  Sealant and back-up material.
B. Section 081113 - Hollow Metal Doors and Frames:  Glazed doors.
C. Section 081416 - Flush Wood Doors:  Glazed lites in doors.
D. Section 085113 - Aluminum Windows:  Glazing furnished by window manufacturer.
E. Section 086300 - Metal-Framed Skylights:  Glazing furnished by skylight manufacturer.

1.03 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.
B. ASTM C1036 - Standard Specification for Flat Glass; 2021.
C. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;

2018.
D. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.
E. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).
F. ASTM E 119 - Standard Test Method for Tests of Building Construction and Materials.
G. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.
H. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;

2019.
I. GANA (GM) - GANA Glazing Manual; 2022.
J. GANA (SM) - GANA Sealant Manual; 2008.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal process.
B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics,

size limitations, special handling or installation requirements.
C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental

characteristics, limitations, special application requirements.  Identify available colors.
D. Certificates:  Certify that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with GANA Glazing Manual and FGMA Sealant Manual for glazing

installation methods.  Maintain one copy on site.
B. Installer Qualifications:  Company specializing in performing the work of this section with

minimum __________ years experience.
1.06 PERFORMANCE REQUIREMENTS

A. Glazing shall comply with the CPSC 16 CFR, Part 1201 criteria for Category 1 or Category 2:
1. Category 1:  9 square feet or less of exposed surface area.
2. Category 2:  more than 9 square feet of exposed surface area.
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1.07 FIELD CONDITIONS
A. Do not install glazing when ambient temperature is less than 50 degrees F.
B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing

compounds.
1.08 WARRANTY

A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Sealed Insulating Glass Units:  Provide a 5 year warranty to include coverage for seal failure,

interpane dusting or misting, including replacement of failed units.
C. Laminated Glass:  Provide a 5 year warranty to include coverage for delamination, including

replacement of failed units.
PART 2  PRODUCTS
2.01 GLAZING TYPES
2.02 EXTERIOR GLAZING ASSEMBLIES

A. Performance Criteria:  Select type and thickness of glass to withstand dead and 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.

2.03 GLASS MATERIALS
A. Glass Manufacturers:

1. Pilkington Building Products North America.
2. PPG Industries, Inc.
3. Or approved equal.
4. Substitutions:  Refer to Section 016000 - Product Requirements.

B. Float Glass:  All glazing is to be float glass unless otherwise indicated.
1. Annealed Type:  ASTM C1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing

select).
2. Heat-Strengthened and Fully Tempered Types:  ASTM C1048.
3. Tinted Types:  Color and performance characteristics as indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with specified requirements for

wind load design regardless of specified thickness.
C. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.

1. Laminated Safety Glass:  Comply with 16 CFR 1201 test requirements for Category II.
2. Plastic Interlayer:

a. Polyvinyl Butyral (PVB) Interlayer:  0.030 inch thick, minimum.
D. Clear Float Glass:  Clear, unless otherwise indicated, annealed.

1. Comply with ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing
select).

2. Refer to requirements for sealed insulating glass units for performance characteristics of
assembled units composed of tinted glass, coated or uncoated.

E. Safety Glass (Type A ):  Clear; laminated.
1. Laminated with 0.030 inch thick plastic interlayer; comply with ASTM C 1172
2. 1/4 inch minimum thick.

F. Safety Glass (Type B ):  Clear; fully tempered.
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1. Comply with 16 CFR 1201 test requirements for Category I (for glass areas under 9
square feet) and Category II (for glass areas over 9 square feet).

2. 1/4 inch (6 mm) minimum thick.
G. Safety Glass (Type C ):  Clear; Fire Rated.

1. 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.

2. 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.

3. 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.

4. All glass to be clear.  No visual distortion and/or imperfections will be accepted.
2.04 SEALED INSULATING GLASS UNITS

A. Sealed Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Edge Spacers:  warm edge spacer.
3. Edge Seal:  Glass to elastomer.
4. Purge interpane space with dry hermetic air.

B. Insulated glass for the aluminum entrances and the windows are to be provided by the
manufacturer and is as specified in the appropriate sections.

C. Insulated Glass Units (Type D ):  Double pane with glass to elastomer edge seal.
1. Outer pane of 1/4 inch fully tempered safety (Type B) glass, inner pane of 1/4 inch fully

tempered safety (Type B) glass with argon gas.
2. Total unit thickness of 1 inch minimum.

2.05 GLAZING COMPOUNDS
A. Silicone Sealant:  Single component; moisture curing; capable of water immersion without loss

of properties; non-bleeding, non-staining; ASTM C920, Type S, Grade NS, use NT, G, A, O,
Class A  cured Shore A hardness of 26 to 30; color as selected.

2.06 GLAZING ACCESSORIES
A. Glazing Tape:  Closed cell polyvinyl chloride foam, coiled on release paper over adhesive on

two sides, designed for compression of 25 percent to effect an air barrier and vapor retarder
seal; 1/4 inch x 1/4 inch size.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.
B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may

impede moisture movement, weeps are clear, and ready to receive glazing.
C. No glazing work shall be completed when the temperature is below 40 degrees F in

accordance with Fed. Spec. TT-C-00598b and TT-S-00230.
3.02 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
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C. Prime surfaces scheduled to receive sealant.
D. Install sealants in accordance with ASTM C1193 and GANA Sealant Manual.
E. Install sealant in accordance with manufacturer's instructions.

3.03 INSTALLATION GENERAL
A. The bite or overlap requirements established by the glass manufacturer shall be complied with.

 All bed clearance shall be maintained by setting blocks and as required by the glass
manufacturer.

B. The minimum bite shall be maintained as follows:
1. 1/4 inch bite on glass under 50 inches.
2. 3/8 inch bite on glass between 50 and 100 inches.
3. 1/2 inch bite on glass over 100 inches.
4. Larger as required by special types and/or sizes of glass.
5. Glass shall be centered exactly in openings.

C. All tong marks or other irregularities in the glass shall be concealed in the "bite" against window
members.  If any marks cannot be concealed the glass unit shall be rejected and shall be
replaced at no additional cost to the Owner.

3.04 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Glass product manufacturers to provide field surveillance of the installation of their products.
C. Monitor and report installation procedures and unacceptable conditions.

3.05 CLEANING
A. Remove glazing materials from finish surfaces.
B. Remove labels after Work is complete.
C. Clean glass and adjacent surfaces.

3.06 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.
END OF SECTION
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SECTION 090561
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 014000 - Quality Requirements:  Additional requirements relating to testing agencies

and testing.
B. Section 033000 - 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 50 mm [2 in.] Cube Specimens); 2023.

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 013000 - 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.
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3. Moisture and alkalinity (pH) test reports.
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.
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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:
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 016000 - 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 016000 - 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.
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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.

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.



Highland Falls-Fort Montgomery CSD 090561

HS/IS Renovations Common Work Results for
Flooring Preparation

Project No. 2022-138 Ph3  Page No. 5 of 5 

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.

3.09 PROTECTION
A. Cover prepared floors with building paper or other durable covering.

END OF SECTION
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SECTION 092116
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. Gypsum sheathing.
E. Cementitious backing board.
F. Gypsum wallboard.
G. Joint treatment and accessories.
H. Glass mat faced board.

1.02 RELATED REQUIREMENTS
A. Section 061000 - Rough Carpentry:  Wood blocking product and execution requirements.
B. Section 072100 - Thermal Insulation:  Acoustic insulation.
C. Section 072500 - Weather Barriers:  Water-resistive barrier over sheathing.
D. Section 078400 - Firestopping:  Top-of-wall assemblies at fire-resistance-rated walls.
E. Section 079200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
1.03 REFERENCE STANDARDS

A. AISI S100-12 - North American Specification for the Design of Cold-Formed Steel Structural
Members; 2012.

B. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.
E. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and

Nonmetallic-Coated for Cold-Formed Framing Members; 2015.
F. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board; 2017 (Reapproved 2022).
G. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2018.
H. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products; 2020.
I. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2023.
J. 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.

K. 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.

L. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.



Highland Falls-Fort Montgomery CSD 092116
HS/IS Renovations Gypsum Board Assemblies
Project No. 2022-138 Ph3  Page No. 2 of 6 

M. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

N. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for
Use as Sheathing; 2018 (Reapproved 2023).

O. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.
P. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber; 2021.
Q. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements; 2023.
R. ASTM E413 - Classification for Rating Sound Insulation; 2022.
S. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015, with Editorial Revision (2021).
T. GA-216 - Application and Finishing of Gypsum Panel Products; 2021.
U. UL (FRD) - Fire Resistance Directory; Current Edition.

1.04 SUBMITTALS
A. See Section 013000 - 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.
E. Test Reports:  For stud framing products that do not comply with ASTM C645 or ASTM C754,

provide independent laboratory reports showing maximum stud heights at required spacings
and deflections.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing gypsum board installation and

finishing , with minimum 5 years of experience .
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 45-49 calculated in accordance with ASTM E413, based on

tests conducted in accordance with ASTM E90.
C. Fire-Resistance-Rated Assemblies:  Provide completed assemblies with the following

characteristics:
1. UL Assembly Numbers:  Provide construction equivalent to that listed for the particular

assembly in the current UL (FRD).
2. As indicated on the Drawings.

2.02 METAL FRAMING MATERIALS
A. 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.
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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.

B. Partition Head to Structure Connections:  Provide mechanical anchorage devices that
accommodate deflection using slotted holes, screws, and anti-friction bushings, preventing
rotation of studs while maintaining structural performance of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity

required by applicable code, when evaluated in accordance with AISI S100-12.
2. Material:  ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot-dipped

galvanized coating.
3. Provide components UL-listed for use in UL-listed fire-resistance-rated head of partition

joint systems indicated on drawings.
4. Provide mechanical anchorage devices as described above that accommodate deflection

while maintaining the fire-resistance rating of the wall assembly.
5. Provide top track preassembled with connection devices spaced to fit stud spacing

indicated on drawings; minimum track length of 12 feet.
C. Deflection and Firestop Track:  Intumescent strip factory-applied to track flanges expands when

exposed to heat or flames to provide a perimeter joint seal.
D. 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.
a. Materials:  ASTM A36/A36M formed sheet steel support member with factory-welded

ASTM A1003/A1003M steel plate base.
3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled

channel to wall studs for lateral bracing.
E. Grid Suspension Systems:  Steel grid system of main tees and support bars connected to

structure using hanging wire.
2.03 BOARD MATERIALS

A. 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. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold resistant board is required where indicated on the drawings .
3. 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.
4. Thickness:  

a. Vertical Surfaces:  5/8 inch .
b. Ceilings:  1/2 inch.

5. Mold Resistant Paper Faced Products:
a. Basis of Design: Georgia-Pacific Gypsum; ToughRock Mold-Guard.
b. Substitutions:  See Section 016000 - Product Requirements.

6. Glass Mat Faced Products:
a. Basis of Design: Georgia-Pacific Gypsum; DensArmor Plus.
b. Substitutions:  See Section 016000 - Product Requirements.

B. Abuse Resistant Wallboard:
1. Application: High-traffic areas indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Type:  Fire-resistance-rated Type X, UL or WH listed.
4. Thickness:  5/8 inch.
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5. Edges:  Tapered.
6. Paper-Faced Products:

a. Basis of Design: Georgia-Pacific Gypsum; ToughRock Fireguard X Mold Guard
Abuse-Resistant.

b. Substitutions:  See Section 016000 - Product Requirements.
C. Backing Board For Non-Wet Areas:  Water-resistant gypsum backing board as defined in

ASTM C1396/C1396M; sizes to minimum joints in place; ends square cut.
1. Application:  Vertical surfaces behind thinset tile, except in wet areas.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Regular Board Thickness:  5/8 inch .
4. Edges: Tapered.
5. Products:

a. Basis of Design: Georgia-Pacific Gypsum; ToughRock Mold-Guard Gypsum Board.
b. Substitutions:  See Section 016000 - Product Requirements.

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.
4. Products:

a. Basis of Design: Georgia-Pacific Gypsum; ToughRock Span 24 Ceiling Board.
b. Substitutions:  See Section 016000 - Product Requirements.

E. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.
1. Application:  Exterior sheathing, unless otherwise indicated.
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. Fungal Resistance:  No fungal growth when tested in accordance with ASTM G21.
4. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM

C1177/C1177M.
5. Regular Board Thickness:  5/8 inch .
6. Edges: Square.
7. Glass Mat Faced Products:

a. Basis of Design: Georgia-Pacific Gypsum; DensGlass Sheathing.
b. Substitutions:  See Section 016000 - Product Requirements.

2.04 GYPSUM WALLBOARD ACCESSORIES
A. Acoustic Insulation:   As specified in Section 072100.
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 072500.
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.
2. L-Trim with Tear-Away Strip:  Sized to fit 1/2 inch thick gypsum wallboard.

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.
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4. Joint Compound:  Setting type, field-mixed.
F. Finishing Compound:  Surface coat and primer, takes the place of skim coating.
G. 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.

H. 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.

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 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.
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.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance

between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of
stud connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

E. Blocking:  Install wood blocking for support of:
1. Framed openings.
2. Wall-mounted cabinets.
3. Plumbing fixtures.
4. Toilet accessories.
5. Wall-mounted door hardware.

3.03 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.

1. Place one bead continuously on substrate before installation of perimeter framing
members.

2. Place continuous bead at perimeter of each layer of gypsum board.
3. Seal around all penetrations by conduit, pipe, ducts, and rough-in boxes, except where

firestopping is provided.
3.04 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.
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B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with
requirements of assembly listing.

D. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted
tight and ends occurring over firm bearing.
1. Paper-Faced Sheathing:  Immediately after installation, protect from weather by

application of water-resistive barrier.
E. Cementitious Backing Board:  Install over steel framing members and plywood substrate where

indicated, in accordance with ANSI A108.11 and manufacturer's instructions.
F. 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.
3.05 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.
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.
D. Moisture Guard Trim:  Install on bottom edge of gypsum board according to manufacturer's

instructions and in locations indicated on drawings.
3.06 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. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:
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.
3. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not

accessible in the completed construction.
C. 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.
2. Taping, filling, and sanding are not required at surfaces behind adhesive applied ceramic

tile and fixed cabinetry.
D. 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.
E. Fill and finish joints and corners of cementitious backing board as recommended by

manufacturer.
END OF SECTION
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SECTION 093000
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 079200 - Joint Sealants:  Sealing joints between tile work and adjacent construction

and fixtures.
B. Section 090561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and

alkalinity testing and remediation procedures.
C. Section 092116 - Gypsum Board Assemblies:  Tile backer board.
D. Section 092400 - 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; 2023.

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).
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L. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.

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;
2023.

R. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation; 2019.

S. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 2019.

T. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation; 2014 (Reaffirmed 2019).

U. ANSI A136.1 - American National Standard Specifications for Organic Adhesives for Installation
of Ceramic Tile; 2020.

V. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.
W. 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).

X. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2024.
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 013000 - 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 016000 - 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 .
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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.

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. Substitutions:  See Section 016000 - Product Requirements.

B. Glazed Wall Tile (PWT-3):  ANSI A137.1 standard grade.
1. Moisture Absorption:  7.0 to 20.0 percent as tested in accordance with ASTM C373.
2. Size:  4-1/4 by 4-1/4 inch, nominal.
3. Edges:  Cushioned.
4. Surface Finish:  High gloss.
5. Color(s):  To be selected by Architect from manufacturer's standard range.
6. Trim Units:  Matching bead, bullnose, cove, and base shapes in sizes coordinated with

field tile.
7. Products:

a. Dal-Tile Corporation :  www.daltile.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

C. Porcelain Floor Tile , Type PFT-1 :  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 24 inch , nominal.
3. Thickness:  3/8 inch, nominal.
4. Edges:  Cushioned.
5. Surface Finish:  Unglazed.
6. Color(s):  As indicated on drawings.
7. Pattern:  As indicated on drawings. .
8. Products:

a. Dal-Tile Corporation :  www.daltile.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

D. Porcelain Wall Tile , Type (PWT-1) :  ANSI A137.1 standard grade. 
1. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
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2. Size:  12 by 24 inch , nominal.
3. Thickness:  3/8 inch.
4. Edges:  Interlocking shape.
5. Color(s):  As indicated on drawings.
6. Pattern:  As indicated on drawings. .
7. Products:

a. Dal-Tile Corporation ; Portfolio :  www.daltile.com/#sle.
b. Substitutions:  See Section 016000 - Product Requirements.

E. Porcelain Wall Tile, Type PWT-2: ANSI A137.1 standard grade. 
1. Moisture Absorption: 0 to 0.5 percent as tested in accordance with ASTM C373.
2. Size: [6 by 24] inch, nominal.
3. Thickness: 3/8 inch.
4. Color(s): As indicated on drawings.
5. Pattern: [As indicated on drawings.].
6. Products:

a. Marazzi Corporation; Edgewood: www.marazzi.com/#sle
b. Substitutions: See Section 016000 - Product Requirements 

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. Applications:

a. Transition between floor finishes of different heights.
b. Thresholds at door openings.
c. Floor to wall joints.
d. Borders and other trim as indicated on drawings.

2. Manufacturers:
a. Basis of DesigSchluter-Systems: www.schluter.com/#sle.
b. Substitutions:  See Section 016000 - 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:

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 016000 - 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.
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b. Custom Building Products; ProLite Premium Rapid Setting Large Format Tile Mortar,
with Multi-Surface Bonding Primer:  www.custombuildingproducts.com/#sle.

c. LATICRETE International, Inc; TRI-LITE:  www.laticrete.com/#sle.
d. Substitutions:  See Section 016000 - 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 016000 - 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 016000 - 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 indicated on drawings.
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 016000 - Product Requirements.

2.05 MAINTENANCE MATERIALS
A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew

resistant type.
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 016000 - 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:
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a. STONETECH, a Division of LATICRETE International, Inc; STONETECH Heavy Duty
Grout Sealer:  www.laticrete.com/#sle.

b. Substitutions:  See Section 016000 - 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 016000 - Product Requirements.
B. Backer Board:   Cementitious type complying with ANSI A118.9;  high density, glass fiber

reinforced, 7/16 inch thick; 2 inch wide coated glass fiber tape for joints and corners.
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 090561.
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.
D. Install backer board in accordance with ANSI A108.11 and board manufacturer's instructions.

 Tape joints and corners, cover with skim coat of setting material to a feather edge.
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.
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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 095100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 RELATED REQUIREMENTS
A. Section 016116 - 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 013000 - 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 016000 - 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 016000 - 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 016000 - 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 016116.

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 016000 - 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, Type ____:  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 016000 - 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. Perimeter Moldings:  Same metal and finish as grid.
D. Touch-up Paint:  Type and color to match acoustical and grid units.
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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 017000 - Execution and Closeout Requirements for additional requirements.
B. Clean surfaces.
C. Replace damaged or abraded components.

END OF SECTION
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SECTION 096500
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 016116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 090561 - Common Work Results for Flooring Preparation:  Removal of existing floor

coverings, cleaning, and preparation.
C. Section 090561 - 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; 2023.
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 013000 - 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.
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D. Verification Samples:  Submit two  samples, 4 by 4 inch  in size illustrating color and pattern for
each resilient flooring product specified.

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 016000 - 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 016000 - 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 016116.
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.
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C. 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 .
1. Manufacturers:

a. Basis of Design: Johnsonite, a Tarkett Company; VCT II:  www.johnsonite.com/#sle.
b. Substitutions:  See Section 016000 - 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:  Solid vinyl with color and pattern throughout thickness.
1. Manufacturers:

a. Johnsonite, a Tarkett Company :  www.johnsonite.com/#sle.
b. Mannington Commercial :  www.manningtoncommercial.com#sle.
c. Metroflor Corporation; Aspecta Five LVT:  www.aspectaflooring.com/#sle.
d. Substitutions:  See Section 016000 - 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. Total Thickness:  0.125 inch.
6. Color:  As indicated on drawings.

C. Rubber Tile  - Type RFT:  Homogeneous, color and pattern throughout thickness .
1. Manufacturers:

a. Basis of Design: Johnsonite, a Tarkett Company; "Minerality":
 www.johnsonite.com/#sle.

b. Substitutions:  See Section 016000 - Product Requirements.
2. Minimum Requirements:  Comply with ASTM F1344, 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:  18 by 18 inch nominal.
5. Total Thickness:  0.125 inch.
6. Texture:  Smooth.
7. Color:  As indicated on drawings.

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 016000 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F2169, Type TS, rubber, vulcanized
thermoset.
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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 016000 - 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 .
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, a Tarkett Company; _______:

 www.johnsonite.com/#sle.
b. Substitutions:  See Section 016000 - 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 material as flooring.

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.
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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.
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 099000
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 055000 - 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 013000 - 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.
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3. Primer requirements and finish specification.
4. Storage and handling requirements and recommendations.
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 016000 - 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.
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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.

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:
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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.

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.
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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.
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 102600
WALL AND DOOR PROTECTION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Corner guards.
B. Protective wall covering.

1.02 RELATED REQUIREMENTS
A. Section 092116 - Gypsum Board Assemblies:  Placement of supports in stud wall construction.

1.03 REFERENCE STANDARDS
A. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of

Plastics; 2023, with Editorial Revision.
B. ASTM D543 - Standard Practices for Evaluating the Resistance of Plastics to Chemical

Reagents; 2021.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
D. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;

2022.
E. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies; 2023.
F. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to

Fungi; 2015, with Editorial Revision (2021).
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Indicate physical dimensions, features, anchorage details, rough-in

measurements, and corner guards .
C. Shop Drawings:  Include plans, elevation, sections, and attachment details. 
D. Samples:  Submit  samples  illustrating component design, configurations, joinery, color and

finish.
1. Submit one  samples of protective wall covering and door surface protection , 6 by 6 inches 

square.
E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project:

1. See Section 016000 - Product Requirements, for additional provisions.
2. Extra Stock Materials:  One package(s) of minimum 96 inches long unit of each kind of

covers for corner guards, bumper rails, and protective corridor handrails.
G. Maintenance Data:  Manufacturer's instructions for care and cleaning of each type of product.

 Include information about both recommended and potentially detrimental cleaning materials
and methods.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver wall and door protection items in original, undamaged protective packaging.  Label

items to designate installation locations.
B. Protect work from moisture damage.
C. Protect work from UV light damage.
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D. Do not deliver products to project site until areas for storage and installation are fully enclosed,
and interior temperature and humidity are in compliance with manufacturer's recommendations
for each type of item.

E. Store products in either horizontal or vertical position, in compliance with manufacturer's
instructions.

1.06 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Manufacturer Warranty:  Provide 5-year  manufacturer warranty for metal corner guards.

Complete forms in Owner's name and register with manufacturer.
1. Failures include, but are not limited to, the following:

a. Structural failures or internal connection failures.
b. Deterioration of materials beyond that expected of normal use, as intended by

manufacturer.
C. Installer Warranty:  Provide 5-year warranty for metal corner guards commencing on Date of

Substantial Completion. Complete forms in Owner's name and register with installer.
1. Failures include, but are not limited to, the following:

a. Detachment of rail system from substrate.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Corner Guards:
1. Construction Specialties, Inc; Stainless Steel Corner Guard :  www.c-sgroup.com/#sle.
2. Inpro ; Stainless Steel Flush Mount Corner Guards :  www.inprocorp.com/#sle.
3. Substitutions:  See Section 016000 - Product Requirements.

B. Protective Wall Covering:
1. Construction Specialties, Inc; Acrovyn Wall Panels :  www.c-sgroup.com/#sle.
2. Inpro ; Stainless Steel Sheet Wall Cladding :  www.inprocorp.com/#sle.
3. Pawling Corp ; Rigid Vinyl Wall Covering :  www.pawling.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

2.02 PERFORMANCE CRITERIA
A. Impact Strength:  Unless otherwise noted, provide protection products and assemblies that

have been successfully tested for compliance with applicable provisions of ASTM D256 and/or
ASTM F476.

B. Chemical and Stain Resistance:  Unless otherwise noted, provide protection products and
assemblies with chemical and stain resistance complying with applicable provisions of ASTM
D543.

C. Fungal Resistance:  Unless otherwise noted, provide protection products and assemblies which
pass ASTM G21 testing.

2.03 PRODUCT TYPES
A. Corner Guards - Flush Mounted: (CG-1)

1. Material:  Type 304 stainless steel, brushed No. 4 finish, 18 gauge, thick.
2. Performance:  Resist lateral impact force of 100 lbs at any point without damage or

permanent set.
3. Fire Resistance:  Where fire rating is specified for the wall in which the guard is mounted,

provide assemblies that have been tested in accordance with ASTM E119 for the same
rating as the wall.
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4. Surface Burning Characteristics:  Provide assemblies with flame spread index of 25 or
less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

5. Width of Wings:  2 inches.
6. Corner:  Square.
7. Color:  Brushed Stainless Steel .
8. Length:  One piece.

B. Corner Guards - Surface Mounted, Transparent Plastic:
1. Material:  Clear polycarbonate, extruded.
2. Thickness:  0.075 inch.
3. Performance:  Resist lateral impact force of 100 lbs at any point without damage or

permanent set.
4. Surface Burning Characteristics:  Provide assemblies with flame spread index of 25 or

less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

5. Width of Wings:  3/4 inches, with radiused corner and rounded wing tips.
6. Corner Angle:  90 degrees.
7. Length:  One piece, 48 inches.

C. Protective Wall Covering (WP-1):
1. Material:  Polyethylene terephthalate (PET or PETG); PVC and PBTs-free.
2. Thickness:  0.040 inch.
3. Surface Burning Characteristics:  Provide assemblies with flame spread index of 25 or

less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

4. Resistant to certain bacterial & fungal growth (per ASTM G 22-76 and G21-13)
5. Chemical Resistant (per ASTM D 543)
6. Impact Resistant (per ASTM F 476-84)
7. Color:  As indicated on drawings .
8. Size: 4'x8' sheets
9. Accessories:  Provide manufacturer's standard color-matched trim and moldings.

a. Inside Corner Trim:  Standard angle
b. Outside Corner Trim:  Standard angle.

10. Mounting:  Adhesive.
2.04 FABRICATION

A. Fabricate components with tight joints, corners and seams.
2.05 SOURCE QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located.
B. Verify that field measurements are as indicated on drawings.
C. Verify that substrate surfaces for adhered items are clean and smooth.
D. Refer to drawings for locations of corner guards.
E. Start of installation constitutes acceptance of project conditions.

3.02 INSTALLATION
A. Install components in accordance with manufacturer's instructions, level and plumb, secured

rigidly in position to supporting construction.
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B. Position corner guard 4 inches above finished floor to cut to full height of ceiling.
C. Position protective wall covering no less than 4 inch above finished floor to allow for floor level

variation.
1. Full-Height Installation:  Establish a plumb line located at edge of starting point of first

sheet to ensure following sheets will be installed plumb.
2. Apply adhesive with 1/8 inch V-notch trowel to an area of wall surface that can be

completed within cure time of the adhesive.
3. Install trim pieces as required for a complete installation.  Allow tolerance for thermal

movement.
4. At inside and outside corners cut covering sheets to facilitate installation of trim pieces or

corner guards.
3.03 TOLERANCES

A. Maximum Variation From Required Height:  1/4 inch.
B. Maximum Variation From Level or Plane For Visible Length:  1/4 inch.

3.04 CLEANING
A. See Section 017419 - Construction Waste Management and Disposal, for additional

requirements.
B. Clean wall and door protection items of excess adhesive, dust, dirt, and other contaminants.

END OF SECTION
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SECTION 102800
TOILET ROOM ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Commercial toilet accessories.
B. Under-lavatory pipe supply covers.
C. Accessories for toilet rooms and utility rooms .
D. Grab bars.

1.02 RELATED REQUIREMENTS
A. Section 088300 - Mirrors:  Other mirrors.
B. Section 093000 - Tiling:  Ceramic washroom accessories.
C. Section 224000 - Plumbing Fixtures:  Under-lavatory pipe and supply covers.

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; 2024.
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 016000 - Product Requirements.

B. Under-Lavatory Pipe Supply Covers:
1. Plumberex Specialty Products, Inc:  www.plumberex.com/#sle.
2. IPS Corp., Truebro .
3. Substitutions:  Section 016000 - 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 .



Highland Falls-Fort Montgomery CSD 102800
HS/IS Renovations Toilet Room Accessories
Project No. 2022-138 Ph3  Page No. 2 of 3 

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.
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) 18 inches.
2) 36 inches.
3) 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.
2.05 UNDER-LAVATORY PIPE AND SUPPLY COVERS

A. Specified in 224000 - Plumbing Fixtures.
2.06 UTILITY ROOM ACCESSORIES

A. Mop and Broom Holder:  0.05 inch thick stainless steel, Type 304, hat-shaped channel.
1. Holders:  Three spring-loaded rubber cam holders.
2. Length:  36 inches.

B. Combination Utility Shelf/Mop and Broom Holder:  0.05 inch  thick stainless steel, Type 304,
with 1- 1/2 inch  returned edges, steel wall brackets.
1. Drying rod:  Stainless steel, 1/4 inch diameter.
2. Hooks:  3 , stainless steel rag hooks at shelf front.
3. Mop/broom holders:  4 spring-loaded rubber cam holders at shelf front.
4. Length:  36 inches.
5. Product:  B-224  manufactured by Bobrick Washroom Equipment, Inc.

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 .
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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 104400
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 061000 - Rough Carpentry:  Wood blocking product and execution requirements.

1.03 REFERENCE STANDARDS
A. FM (AG) - FM Approval Guide; Current Edition.
B. NFPA 10 - Standard for Portable Fire Extinguishers; 2022.
C. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide extinguisher operational features.
C. Shop Drawings:  Indicate locations of cabinets and cabinet physical dimensions.
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

1.05 FIELD CONDITIONS
A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher

ingredients.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fire Extinguishers:
1. Ansul, a Tyco Business :  www.ansul.com/#sle.
2. Kidde, a unit of United Technologies Corp :  www.kidde.com/#sle.
3. Pyro-Chem, a Tyco Business :  www.pyrochem.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

B. Fire Extinguisher Cabinets and Accessories:
1. Activar Construction Products Group, Inc. - JL Industries :  www.activarcpg.com/#sle.
2. Kidde, a unit of United Technologies Corp :  www.kidde.com/#sle.
3. Larsen's Manufacturing Co :  www.larsensmfg.com/#sle.
4. Substitutions:  See Section 016000 - Product Requirements.

2.02 FIRE EXTINGUISHERS
A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable

codes, whichever is more stringent.
1. Provide extinguishers labeled by UL (DIR) or FM (AG) for purpose specified and as

indicated.
B. Dry Chemical Type Fire Extinguishers:  Stainless steel tank, with pressure gauge.

1. Class:  K type.
2. Size:  1.6 gallons.
3. Finish:  Polished stainless steel.
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4. Temperature range:  Minus 20 degrees F to 120 degrees F.
2.03 FIRE EXTINGUISHER CABINETS

A. Cabinet Construction:  Non-fire rated.
B. Cabinet Configuration:  Semi-recessed  type.

1. Size to accommodate accessories.
2. Trim:  Flat square edge , with 1 1/2 inch  wide face.

C. Door:  0.036 inch metal thickness, reinforced for flatness and rigidity with nylon catch.  Hinge
doors for 180 degree opening with two butt hinges.

D. Door Glazing:  Float glass, clear, 1/8 inch thick, and set in resilient channel glazing gasket.
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.

2.04 ACCESSORIES
A. Extinguisher Brackets:  Formed steel, chrome-plated.
B. Lettering: “FIRE EXTINGUISHER” decal, or vinyl self-adhering, prespaced 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.
B. Install cabinets plumb and level  in wall openings , 24 inches  from finished floor to inside bottom

of cabinet .
C. Secure rigidly in place.
D. Place extinguishers  in cabinets .

3.03 MAINTENANCE
A. See Section 017000 - Execution and Closeout Requirements, for additional requirements

relating to maintenance service.
B. Provide a separate maintenance contract for specified maintenance service.

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.     



Highland Falls – Fort Montgomery CSD   11 40 00 
Alterations and Additions                Food Service Equipment  
Project No. 2022-138 PH3 Page No. 4 of 44 

   

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. 
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E. One 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. 

1.10 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.   
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PART 2 -  PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 

are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 

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. 
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2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications.  Significant qualities include attributes such as performance, weight, size, 

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. 
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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, 

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. 
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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. 

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. 
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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. 

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. 
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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  

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 a 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  
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PART 4 -  LISTING OF FOODSERVICE EQUIPMENT 

HIGH SCHOOL  

4.1 Item 1 - Ice Maker (By Owner) - One (1)  

4.2 Item 2 - Mop Sink (By Plumbing Contractor) - One (1)  

4.3 Item 3- High Density Shelving Units – One Lot (1 Lot) Required  

A. Metro 

1. 1 kt Model MXTTE24 MetroMax Top-Track™ End Unit Kit, includes components for (2) 

24"W stationary end units: (8) 86"H corrosion-proof polymer posts, track supports & 

hardware, compatible with MetroMax® 4™ & MetroMax® Q™ shelves (sold separately), 

NSF 

2. 1 set Model TTS14NA Super Erecta®, MetroMax® Q™ Top-Track Track Set, 14 ft., 

includes: necessary sections of track for assembling track runs (only (1) track set is 

required between stationary units), NSF 

3. 5 kt Model MXTTM24C MetroMax Top-Track™ Mobile Unit Kit, 24"W, includes: (4) 

MX74UP 74"H corrosion proof posts, (4) bumpers, (4) roller assemblies, (2) caster 

channels & (4) plate casters, compatible with MetroMax® 4™ & MetroMax® Q™ shelves 

(sold separately), NSF 

4. 28 ea. Model MQ2448G Quick Ship - MetroMax® Q Shelf, 48"W x 24"D, removable open 

grid polymer shelf mats on an epoxy coated steel frame with quick adjust corner releases, 

(4) wedge 

5. FEC to field measure and adjust shelving sizes if required to ensure a proper fit.  

4.4 Item 4 - Dry Storage Dunnage - One Lot (1 Lot) Required  

A. New Age 

1. 2 ea. Model 2015 Dunnage Rack, 48"W x 24"D x 8"H, all welded aluminum construction, 

1-1/2" x 1-3/4" x 0.070 tubing, welded aluminum caps on feet, weight capacity 2500 lbs., 

NSF, Made in USA  

2. 2 ea. Model 2014 Dunnage Rack, 36"W x 24"D x 8"H, all welded aluminum construction, 

1-1/2" x 1-3/4" x 0.070 tubing, welded aluminum caps on feet, weight capacity 2500 lbs., 

NSF, Made in USA 

3. Lifetime warranty 

4. FEC to field measure and just dunnage sized if required to ensure a proper fit.  

4.5 Item 5- Hand Sink – One Lot (1 Lot) 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, heavy duty splash mounted gooseneck faucet, knee valve, basket drain, 

keyhole wall mount bracket, NSF, cCSAus.  Provide each with the following: 

1. 1 ea. Model 7-PS-10 P-trap, heavy duty, 1-1/2", 17 gauge 
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4.6 Item 6 - 3 Compartment Sink - One (1) Required  

A. Custom Model by EMI/MARLO size and shape as shown on drawing#24HF01 Approximately 

35” X 138" X 34” high.  1 5/8” OD S/S legs with adjustable S/S flanged feet on front legs, S/S 

adjustable bullet feet on back 1 5/8” OD S/S cross bracing at 10” AFF, welded to legs. 14-

gauge 304 S/S top with raised rolled edges. (finished edges if meets wall) S/S channel edge 

construction “C”, channel bracing cylindrical gussets and mastic sound deadening.  10” back 

splash at 45 degree & ¾ turn down enclosed back and ends.   

B. Three (3) 20” wide X 28” long X 14” deep S/S sinks coved corner with S/S apron coved 

corner.  36” left and right drain boards sloped to sink   Lever waste valve with overflow and 

support bracket Accommodate for Two (2) 8” OC faucets.  Finished edge if meets wall. To 

be NSF & UL approved  

1. 1 ea. T&S Brass Model B-0133-A12-B08 EasyInstall Pre-Rinse Unit, 8" wall mount, 

adjustable centers, EasyInstall 12" add-on faucet with stream regulator, spring action 

gooseneck, quarter-turn Eterna cartridges with spring checks, lever handles with color 

coded indexes, 18"rigid riser, 44" flexible stainless steel hose, 1.07 GPM JeTSpray spray 

valve, 6" adjustable wall bracket, 1/2" NPT, low lead, NSF, cCSAus 

2. 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 

3. 1 ea. T&S Brass 3 year limited warranty,  

4. 1 ea. T&S Brass Model B-0231-CC Sink Mixing Faucet, wall mount, 12" swing nozzle, 

8" centers, 1/2" NPT male inlets, lever handles, quarter-turn Eterna cartridges, low lead, 

ADA Compliant 

4.7 Item 7 -  Panni Maker (Existing Item #E32 – Relocate) - One (1)  

4.8 Item 8 - Griddle (Existing Item #E36 – Relocate) – One (1) 

4.9 Item 9 - Utility Carts (Existing Item #E31 – Relocate) – One Lot (1 Lot) 

4.10 Item 10 -30 Gallon Tilting Braising Pan – One (1) Required 

A. Cleveland Range Model SEL30TR Dimensions: 37(h) x 36(w) x 42(d) DuraPan™ Tilting 

Skillet, electric, 30-gallon capacity, modular open base, standard with hydraulic hand tilt with 

quick lowering feature, stainless steel construction, includes spring-assisted cover and gallon 

markings, stainless steel level adjustable feet, UL, CE, NSF, IPX6.  Provide with the 

following: 

1. 1 ea. 1-year parts & labor warranty 

2. 1 ea. Extended Warranty, not to exceed 36 months from date of installation (K-12 

Schools only) 

3. 1 ea. Performance start-up included FEC to coordinate this is required.  

4. 1 ea. 208v/60/3-ph, 40.0 amps 

5. 1 ea. Model HTS Standard Manual Hand Tilt, with quick lowering feature (hydraulic) 

6. 1 ea. Model TD2SK 2" tangent draw-off valve, front mounted left side  

7. 1 ea. Model TDDC Drain Cup Assembly, includes: 8' length of 2" ID hose, stainless steel 

cup assembly & hose clamp 
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8. 1 ea. Model SLD Sliding Drain Drawer 

9. 1 ea. Model SGSLD-TR Retractable Splash Guard/Pan Shelf, for sliding drain drawer 

10. 1 ea. Model FSSK Food Strainer, 30 & 40 gallon, for braising pans 

11. 1 ea. T&S Brass Model B-0176-ER Spray Assembly, single hole base, deck mount, 18" 

add-on swing faucet, spray valve, swivel adapter arm, vacuum breaker, quarter-turn 

Eterna cartridges, low lead.  FEC to coordinate spray assembly with Cleveland mounting 

bracket  

4.11 Item 11 – 12 Pan Steamer – One (1) Required 

A. Cleveland Range Model (2) 22CET66.1 Dimensions: 67.2(h) x 25.5(w) x 36.95(d) 

SteamChef™ 6 Convection Steamer, electric, boilerless, double stacked, on ES26304066E 

equipment stand, (6) full size pan capacity per compartment, SureCook controls, 60-minute 

electro-mechanical timer & manual (continuous steaming) bypass switch, left-hand hinged 

door, controls on right, automatic drain & water level controls, KleanShield™ interior, 

standard treated & tap water connection, stainless steel exterior, 4" adjustable legs with 

flanged feet, UL, cUL, NSF, ENERGY STAR®.  Provide each compartment with the following: 

1. 1 ea. 1-year parts & labor warranty, 

2. 1 ea. Extended warranty, not to exceed 24 months from date of installation (for K-12 

schools only) 

3. 1 ea. 3 year Convection Steamer Door Warranty 

4. 1 ea. Performance start-up included FEC to coordinate this is required.  

5. 1 ea. (VOS1) (2) 208-240v/60/3-ph, 10.7-14.3 kW, 29.8-34.4 amps, 3-wire 

6. 1 ea. Model WBT-QTI1-CR Optipure Water Treatment System, dual-cartridge, reduces 

sediments over 0.5 microns, reduces chlorine, includes (1) CTOS-Q10 Catalytic Carbon 

Filter & (1) CTOS-QCR activated carbon filter 

7. 1 ea. Second year limited warranty on water related parts only when purchasing a 

steamer and filter from Cleveland. Must include a completed Performance Start-Up  

8. 1 ea. Model WBT-CTO-Q10 Optipure CTO-Q10 Water Treatment Cartridge, activated 

carbon filter, for QTI1-CR 

9. 1 ea. Model WBT-CTOS-QCR Optipure CTOS-QCR Water Treatment Cartridge, 

catalytic carbon filter, for CTI1-CR 

10. 1 ea. CDF Model DTV120-SV 3/4" Inlet Drain Tempering Valve Kit with brass fittings 

and double check valve 120 degree F set Point.  Standard volume to be used to temper 

water below 140 degree at less than 25 GPH. 

4.12 Item 12 - Combination Oven – One (1) Require 

A. RATIONAL Model ICP 10-FULL E 208/240V 3 PH (LM100EE) Dimensions: 39.9(h) x 

42.25(w) x 38.4(d) (CE1ERRA.0000221) iCombi Pro® 10-Full Size Combi Oven, electric, 

(10) 18" x 26" sheet pan or (20) 12" x 20" steam pan or (10) 2/1 GN pan capacity, (5) stainless 

steel grids included, intelligent cooking system with (4) assistants; iDensityControl, 

iCookingSuite, iProductionManager, & iCareSystem, (6) operating modes, (5) cooking 

methods, (3) manual operating modes, 85° to 572°F temperature range, quick clean, care 

control, eco mode, 6-point core temperature probe, retractable hand shower, Ethernet 

interface, Wi-Fi enabled, 208/240v/60/3-ph, 37.4 kW, CE, IPX5, UL, cULus, NSF, ENERGY 
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STAR®.  Provide with the following: 

1. 1 ea. 2 years parts and labor, 5 years steam generator warranty 

2. 1 ea. Model CAP Chef Assistance Program, a RATIONAL certified Chef conducts 4 

hours/location specialized application training with personnel, FEC to coordinate, This is 

required  

3. 1 ea. Model 9999.2201 RCI RATIONAL Certified Installation, new certified installation 

for each individual electric table-top iCombi on a stand or counter, FEC to coordinate this 

is required  

4. 1 ea. Model 9999.2100 Commissioning iCombi Electric – for one (1) electric iCombi 

when not installed and commissioned by trained technicians. FEC to coordinate, This is 

required 

5. 1 ea. Model 8720.1554US (Installation Kit, for electric iCombi/SCC/CMP 102 (208/60/3 

& 240/60/3); electric iCombi/SCC/CMP 202 (440/60/3)  

6. 1 ea. Model 1900.1154US Water Filtration Single Cartridge System, for any iVario, 

single Combi model, or XS or half-size Combi-Duos, includes: (1) single head with 

pressure gauge, R95-CL filter & filter installation kit 

7. 1 ea. NOTE: The RATIONAL Water Filtration Systems helps provide consistent high 

quality water to your RATIONAL cooking systems. The patented carbon block technology 

reduces the effects of sediment, chloramines and chlorine while providing the required 

flow rates 

8. 1 ea. Model 1900.1155US Water Filtration Cartridge, replacement or add on with 

additional Modular Head to Double Cartridge System, includes: (1) R95-CL filter 

9. 1 ea. Model 56.00.562 Care Tabs, bucket of 150 packets for all iCombi Pro/Classic 

models and SelfCooking Center® units from 10/2008, with CareControl - Serial SG, SH 

or SI series 

10. 1 ea. Model 60.31.106 Stand III Mobile Oven Stand, 27-1/2"H, (14) supporting rails, side 

panels, rear panel and cover, stainless steel construction, height adjustable casters, for 

iCombi 6- and 10-full size Classic/Pro 

11. 1 ea. Model 87.00.732US Safety-Set, Equipment placement system for all casters-

mounted equipment, allows precise, consistent equipment placement for drain lines to 

floor sinks and under the fire suppression in ventilation systems, satisfies NFPA codes 

17A (5.6.4) and 96 (12.1.2.3), includes tow (2) pieces and installation pack. 

12. 1 ea. CDF Model DTV120-SV 3/4" Inlet Drain Tempering Valve Kit with brass fittings 

and double check valve 120 degree F set Point.  Standard volume to be used to temper 

water below 140 degree at less than 25 GPH. 

13. 1 ea. Model CUSTOM RATIONAL FREE K-12 ACCESSORIES (5) COMBI FRY 

BASKETS (5) STAINLESS STEEL GRATES 

4.13 Item 13 - Fire Suppression System - One Lot (1 Lot) Required 

A. Ansul R-102 Ansul  

1. This item shall provide coverage for items 8, 10, 11,12, 14 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. 
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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. FEC to provide tag and testing documents at close out 

4.14 Item 14 - Exhaust Hood w/Supply Air - One (1) Required  

A. Dimensions: As shown on Halton’s Drawings# U24-173 with a typical hanging height of 6'-8" 

above finished floor.  Hood shall have fire cabinet mounted on right or left side, as shown on 

drawings. Hood controls to be remote and are to ship loose for installation in the field.  FEC 

to coordinate 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-PSP 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 

brushed finish, double shell end walls and face construction. Single wall construction will 

not be permitted.  Hood shall be UL Listed and labeled for “zero clearance” at the end(s) 

of the hood as shown on drawings when mounted against a wall.  Unexposed surfaces 

are 18-gauge stainless steel.  The installation shall be in accordance with the 

manufacturer’s recommendations and conform to NFPA-96 guidelines and all applicable 

local codes.  The hood height shall not exceed 24” H.  The overall lengths of the hoods 

shall be as indicated on drawings and/or equipment schedule.  Use of Capture Walls to 

create a seal between cooking equipment and wall shall not be used as they require 

cooking equipment to be located further from wall reducing isle space. Bottom edge of 

hood front panels to be square, chamfered front shall not be allowed as they reduce front 

overhang and jeopardize capture and containment over tall cooking equipment.  The use 

of S/S end panels or the installation of a s/s rear seal installed behind the cooking 

equipment shall not be permitted.   
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3. The hood shall be provided with a 24” wide PSP-Perforated Supply Plenum the entire 

length of the hood front as shown on drawings with a white powder coat finish to match 

the drop ceiling tiles in the kitchen.  It shall provide a laminar flow down discharge through 

a 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 through 

28% perforated panel, nor affect the hood capture and containment. 

4. The KVE hood combines Capture Jet technology, T.A.B. ports and KSA grease filters.   

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. Include 12” W S/S Fire cabinet full depth of hood on the end of the hood as shown on 

drawings. 

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.   

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. Each hood shall be equipped with Halton Culinary LED Lights (HCL). Constructed from 

stainless steel frame and Aluminum hosing, the light fitting comprises flush mounted 

broad beam spots with a diffusion angle of at least 80°. Each light is comprised of a 

patented mixing chamber and a specific reflector. Both shall provide a good balance 

between direct and diffuse light components without dazzling the staff to mitigate eye 

fatigue. The shielding angle shall exceed DIN 12464-1 requirement and be at least 30°. 

The illuminance on the working surfaces shall be 50-foot candles with a CRI Color 

Rendering Index greater than 80. The wattage per fixture will be 14W, and provide code 

required 50-foot candles 

10. at the cooking surface. The LED’s lifetime shall be 50,000 hours. The internal power 

supplies shall have at least the same lifetime. They shall enable switching on/off or 

dimming the light (0-100%) with one or several switches. The lights shall be supplied 

with vapor proof, grease proof, and heat proof UL-listed designed specifically for 

commercial kitchen hood application. All light fixtures shall be wired in a concealed 

manner to a junction box on top of the hood for connection to the remote wall mounted 

light switch. All wiring is in accordance with the National Electric Code (NFPA 70). 

11. The Exhaust fan(s) will be controlled by the remote wall mounted fan switch panel that 

includes the light switch.   
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12. The exhaust airflow will be based on the convective heat generated by the appliances 

underneath each canopy. Submittal shall include convective heat calculations based 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. The use of end panels or rear seals to 

achieve required airflows are not acceptable.   

13. 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.  

14. Supply and install S/S closure panels around perimeter of hood to finished ceiling.  

15. KSA Filter Removal Tool.  FEC to mount in convenient location using wall bracket 

included  

16. Pre-pipe fire suppression system. 

17. Please Note:  Field verify all collar locations with structure above prior to releasing the 

hood for fabrication.   

18. Remote control panel (verify location with Architect) 

4.15 Item 15 - Microwave Oven - One (1) Required 

A. ACP Model RCS10TS Dimensions: 13.75(h) x 22(w) x 19(d) Amana® Commercial 

Microwave Oven, 1000 watts, 1.2 cu. ft. capacity, medium volume, 4-stage cooking, (5) 

power levels, (100) memory settings, braille touch pads, non-removable air filter, side hinged 

door with tempered glass, accommodates 14" plate, stainless steel interior & exterior, 

120v/60/1-ph, 13.0 amps, 15 MCA, 1550 watts (total), NEMA 5-15P, cETLus, ETL-Sanitation 

1. 1 ea. 3-year limited warranty (1 year full) 
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4.16 Item 16 - Worktable - One (1) Required 

A.  Custom Model by EMI/MARLO size and shape as shown on drawing#24HF01 

Approximately 30” X 78" 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 splash at 90 degree and ¾ turn down enclosed back and ends.  1 

5/8” OD stainless legs adjustable s/s flanged front 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 ONE (1) 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. Single over shelf for the entire length of the table 12” wide X length of the table. 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.  

Extend over shelf to accommodate microwave item #15  

D. Provide One (1) GFI convivence outlet mount within the back splash. One (1) outlet for item 

#15 mounted in the chase. 18-gauge S/S chase to run from tabletop 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 tabletop connections.   FEC to 

seal chase to floor To be NSF & UL listed and approved 

4.17 Item 17 - Worktable W/Sink – One (1) Required 

A. Custom Model by EMI/MARLO size and shape as shown on drawing# 24HF01 

Approximately 30” X 78" 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 splash at 90 degree and ¾ turn down enclosed back and ends.  1 

5/8” OD stainless legs adjustable s/s flanged front 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 ONE (1) 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. One (1) 20” x 20” X 10” deep coved construction prep sink with twist handle waste with 

bracket and overflow. S/S flanged feet at front legs.  No under shelf at sink area.    

D. 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 (6) six corrosion resistant s/s 

type pot hooks. For the remaining length of the table provide over shelf Single over shelf for 

the entire length of the table 12” wide X length of the table. 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.   
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E. Provide two (2) GFI convivence outlets mount within the splash.  18-gauge S/S chase to run 

from tabletop 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 

tabletop connections.   FEC to seal chase to floor.  To be NSF & UL listed and 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 

4.18 Item 18 – Griddle Stand – One (1) Required  

A. Advance Tabco Model ES-304 Dimensions: 25(h) x 48(w) x 30(d) Equipment Stand, 48"W x 

30"D x 25"H (overall), 24" working height, 14 gauge 304 stainless steel top with 1"H up-turn 

on sides & rear, 18 gauge adjustable stainless steel undershelf, stainless steel legs with 

adjustable stainless steel bullet feet, NSF. 

1. FEC to coordinate this stand with existing Griddle item #8 

4.19 Item 19 – Island Worktable   - One (1) Required 

A. Custom Model by EMI/MARLO size and shape as shown on drawing#.24HF01 

Approximately 60” X 72” 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.  1 5/8” OD stainless legs adjustable s/s flanged front 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 FOUR (4) 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. Single over shelf for the entire length of the table 12” wide X length of the table.  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.   

D. Provide TWO (2) doghouse GFI outlets (120/1/15AMPS) as indicted on drawings for 

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 tabletop 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 tabletop connections.   
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4.20 Item 20 - Reach in Refrigerator – Two (2) Required  

A. Continental refrigerator model 2RNSA dimensions: 82.25(h) x 52(w) x 35.38(d) refrigerator, 

reach-in, two-section, self-contained refrigeration, stainless steel exterior, aluminum interior, 

standard depth, full-height solid doors, cylinder locks, electronic control with digital display, 

hi-low alarm, electric condensate evaporator, r290 hydrocarbon refrigerant, 1/3 hp, cetlus, 

nsf, energy star® Provide each with the following: 

1. warranty: 6-year parts and labor; additional 1 year compressor part 

2. 1 ea. 115v/60/1-ph, 6.9 amps, cord, NEMA 5-15P 

3. 1 ea. Expansion valve, in lieu of capillary system 

4. 1 ea. Left Door hinged on left & right door hinged on right 

5. 1 ea. 5" Casters 

6. 1 ea Model 50-P008A Pan Slide Assembly, full section for 18 x 26 or (2) 18 x 14 pans 

on 3" centers, bottom support, stainless steel angle (holds 16 per full section) 

7. 1 ea. NOTE: Please specify location of pan slides 

8. PAN SLIDES ON ONE SIDE ONLY 

4.21 Item 21 - Mobile Sheet pan Racks (Existing Item #E40 – Relocate) – One (1)  

4.22 Item 22 - Spare Number  

4.23 Item 23 - Island Worktable W/2 Sinks – One (1) Required 

A. Custom Model by EMI/MARLO size and shape as shown on drawing# 24HF01 

Approximately 60” X 138” 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.  1 5/8” OD stainless legs adjustable s/s flanged front 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 FOUR (4) 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. TWO (2) 20” x 20” X 10” deep coved construction prep sink with twist handle waste with 

bracket and overflow. Provide pre-rinse bracket S/S flanged feet at front legs.  No under shelf 

at sink area.    

D. Over prep sink area provide approximately 48” 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 (6) SIX corrosion resistant s/s 

type pot hooks.  Provide support bracket for pre-rinse bracket. 
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E. Provide THREE (3) doghouse GFI outlets (120/1/15AMPS) as indicted on drawings for items 

#24, 25, 26 internally factory wired to junction box (UL certified) to a single point connection 

at a chase.  18-gauge S/S chase to run from tabletop 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 tabletop connections.  FEC to seal chase to floor.  To 

be NSF & UL listed and approved.  Supply with the following: 

1. 1 ea. T&S Brass Model MPZ-8DLN-06 Mini Pre-Rinse Unit, 8" deck mount base faucet, 

compact spring & flex hose, spray valve, 6" wall bracket, lever handles, 6" add on faucet 

2. 1 kt T&S Brass Model B-0425-KIT Inlet Kit with 24" supply hoses, Nipples, Washer and 

Locknuts that provide 1/2" NPT male outlet and 3/8" female compression inlet. Certified 

to ASME A112.18.1/CSA B125.1, NSF 61-Section 9 and NSF 372. 

4.24 Item 24 - Slicer – One (1) Required 

A. Hobart Model HS9-1 Dimensions: 27.25(h) x 24.63(w) x 30.31(d) Heavy Duty Meat Slicer, 

automatic, 13" CleanCut™ removable knife with removal tool, anodized finish with (6) 

interlocks, (3) stroke lengths & (4) stroke speeds, removable meat grip assembly, removable 

ring guard cover, product fence, single action top mounted sharpener with Borazon™ stones, 

manual lift lever, 1/2 hp motor, 120v/60hz/1-ph NSF cETLus 

1. 1 ea. warranty - 1-Year parts, labor & travel time during normal working hours within the 

USA 

4.25 Item 25 - Can Opener (Existing Item #E47 – Relocate) - One (1)  

4.26 Item 26 - Food Processor – One (1) Required  

A. Robot Coupe Model R401 Dimensions: 22.5(h) x 9(w) x 12(d) Combination Food Processor, 

4.5 liter stainless steel bowl with handle, continuous feed kit with kidney shaped & cylindrical 

shaped hoppers, includes: )1) "S" blade (27344), (1) 2mm grating disc (27577), (1) 4mm 

slicing disc (27566), on/off & pulse switch, single speed, 1725 RPM, 120v/60/1-ph, 12 amps, 

1-1/2 HP, NEMA 5-15P, cETLus, ETL-Sanitation 

1. 1 ea. 1 year parts & labor warranty 

2. 1 set Model SP5DISC SP5Disc, (5) disc package includes: (1) 1/4" grating disc, (1) 1/4" 

x 1/4" julienne disc, (1) 5/64" julienne disc, (1) 1/32" slicing disc, (1) 1/4" slicing disc 

4.27 Item 27 – Pot/Pan Drying Rack – One (1) Required 

A. Metro  

1. 4 ea. Model MQ2160G Quick Ship - MetroMax® Q Shelf, 60"W x 21"D, removable open 

grid polymer shelf mats on an epoxy coated steel frame with quick adjust corner releases, 

(4) wedge connectors, Microban® antimicrobial product protection, 600 lb. capacity per 

shelf, NSF 

2. 4 ea. Model MX74UP Quick Ship - Polymer trilobal post (compatible with MetroMax® i, 

MetroMax® 4, MetroMax® Q), 73-3/16"H, for use with stem casters, adjusts at 1" 

increments, corrosion proof all polymer construction with built in Microban® antimicrobial 

product protection 
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3. 2 ea. Model 5PCX Quick Ship - Polymer Stem Caster, swivel, 5" dia., 1-1/4"W face, -20° 

F to 120°F temperature range, polyurethane wheel tread, 300 lb. capacity, NSF (donut 

bumpers included) (for use with all MetroMax posts & shelves) 

4. 2 ea. Model 5PCBX Quick Ship - Polymer Stem Caster, brake, 5" dia., 1-1/4"W face, -

20° F to 120°F temperature range, polyurethane wheel tread, 300 lb. capacity, NSF 

(donut bumpers included) (for use with all MetroMax posts & shelves) 

5. FEC to field measure and adjust shelving sizes if required.  

4.28 Item 28 – Mobile Warming Cabinet – One (1) Required 

A. Metro Model C589-SDS-U Dimensions: 74.75(h) x 29.13(w) x 32.63(d) C5™ 8 Series 

Controlled Temperature Holding Cabinet with 6.8" touch-screen controls, mobile, full height, 

insulated, solid dutch doors, universal wire slides, (17) 18" x 26" or (34) 12" x 20" x 2-1/2" 

pan capacity, 3" O.C. (adjustable on 1-1/2" increments), 5" casters, 304 stainless steel, 

120v/60/1-ph, 2000 watts, 16.7 amps, NEMA 5-20P, cULus, NSF, Made in USA, ENERGY 

STAR® 

1. 1 ea. 1 year warranty against manufacturing defects 

4.29 Item 29 – Worktable – One (1) Required  

A. Custom Model by MARLO/EMI size and shape as shown on drawing#24HF01.  

Approximately 30” X 102" 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 splash at 90 degree and ¾ turn down enclosed back and ends.  

1 5/8” OD stainless legs adjustable s/s bullet 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. 

To be NSF & UL approved.   

4.30 Item 30 - Walk In Cooler/Freezer – One (1) Required 

A. Custom Model BALLY Sectional “L” shaped Walk-in Cooler/ Freezer complete with doors 

shall be manufactured by Bally Refrigerated Boxes, Inc. drawing #28960 Overall size of walk-

in shall be approximately 24’-0 1/2” long x 15’-10 -3/4” & 11’-1 ¼” wide x 8’-6” high, size and 

configuration per Bally’s current drawing #28960 drawing (field verify Size). 

1. Foam core panels shall be Underwriters Laboratories-listed as having flame spread of 

25 or lower and smoke generation of 450 or lower when tested in accordance with 

ASTME-84-76. Panels shall be approved by Factory Mutual as a Class I building type. 

They shall be foamed using HCFC expanding agents and shall meet all current 

international standards. 

2. All work and materials shall be in full accordance with local and/or state ordinances, and 

with other prevailing rules or regulations.   
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3. Panels shall consist of interior and exterior metals skins precisely foamed with steel and 

dies and roll-form equipment and thoroughly checked with gauges for accuracy. The 

metal skins shall be placed into heated molds and liquid urethane injected between them. 

Urethane shall be foamed-in place (poured, not frothed) and, when completely heat 

cured, shall bind tenaciously to the metal skins to form an insulated panel. Panels shall 

contain 100 percent urethane insulation and have no internal wood or structural 

members between the skins. To ensure tight joints, panel edges must have foamed-in-

place tongues and grooves with a flexible vinyl gasket on the interior and exterior of all 

tongue edges. Gaskets shall be resistant to damage from oil, fats, water and detergents 

and must be NSF-approved.  Panel thickness shall be 4” thick. 

4. Exterior Finish: 

a. Walls, floor and ceiling shall be Stucco-embossed aluminum. 

5. Interior Finish: 

a. Floor panels shall have ¾” Plywood foamed in panel and 1/8” aluminum Diamond 

Treadplate 

b. Walls and ceiling shall be Stucco-embossed aluminum. 

6. All panels except corner panels shall be made in 23” and 46” widths, fully 

interchangeable for fast, easy assembly. Panels 11-1/2”, 17-1/4” or 34-1/2” wide are to 

be furnished only if required to fit the allocated space. To assure perfect alignment and 

maximum strength, corner panels shall employ a right-angle configuration with exterior 

horizontal dimensions of 12” on each side. Vertical panels (except corner panels) shall 

be supplied in a single length up to 28’ high (16” high for installations with aluminum or 

stainless-steel finish). For outdoor applications, single-height panels greater than 19” 

(16” for aluminum) or multi-tiered vertical panels must be secured to horizontal girts 

mounted between building columns. 8. Panels shall be equipped with Bally Speed-lok 

diaphragmatic joining devices. The distance between locks shall not exceed 46”. Each 

device shall consist of a cam action, hooked locking arm placed in one panel, and a steel 

rod positioned in the adjoining panel, so that when the arm is rotated, the hook engages 

the rod and draws the panels tightly together with cam action. Arms and rods shall be 

housed in individual steel pockets. Pockets on one side of the panel shall be connected 

to pockets on the other side in width, by the use of 2” -wide metal straps set into and 

completely surrounded by the insulation. When panels are joined together, these straps 

shall form lock-to-lock connections for extra strength.  

7. Supply two (2) Super Doors 36” wide x 78” height with 1/8” DT kick plate interior and 

exterior.     Doors are in-fitting and flush mounted.  Magnetic core, thermoplastic gaskets 

installed on the top edge and both sides of the door shall keep the door in a closed 

position, forming a tight seal; a flexible, dual blade wiper gasket shall be installed at the 

bottom of the door. NSF-approved gaskets shall be replaceable and resistant to damage 

from oil, fats, water and detergent. A heavy U-channel structural steel frame around the 

perimeter of the door opening shall prevent racking or twisting; steel frame is to be 

reinforced for hardware attachment.  Anti-condensate heater wire shall be concealed 

behind the metal edge of the doorjambs. The door panel shall also include a vapor-proof 

interior lamp with LED light fixture; junction box for 120v., 60 cycle, 1 phase, a.c. service 

(15-amp maximum); 2”-dia. flush-face dial thermometer (field mounted on 60” wide 

doors).   
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8. Hardware 

a. Supply with each door: three spring-loaded, self-closing hinges and door closer.  

Provide satin aluminum finish. 

9. Door Options 

a. Provide one Observation Window in each Entrance Door - (a 14” X 14”) heated 

observation window shall be provided in the entrance door. It consists of three panes 

of glass with sealed air spaces between them. The window shall be supplied with 

heated glass and frame and units shall be removable for replacement.) 

b. Provide one NSF-approved Strip Curtain for each door – clear-vinyl strip curtains 

shall permit easy passage while minimizing air infiltration. 

c. Bally’s standard door latch hardware. 

d. 1/8" D.T. Kickplate Int. & Ext.  

10. Options: 

a. Provide Pressure Relief Port in freezer compartment. 

b. Alarm Systems -one door Provide two (2) 75LC Multi-Monitor w/ push button, two 

(2) MC1F Mag. Contacts, one (1) IP1 Panic Button, one motion detector. 

c. Vinyl rub rail along entire exposed front and sides (verify color with Architect). 

d. Five (5) LED Kason 1809 Lights LED 17” long, including bulbs. 

e. Provide trim strips alongside walls & closure panels along the top to finish ceiling 

(same finish as wall panel). 

11. Construction shall be of a design approved by the National Sanitation Foundation and 

shall carry the NSF Label of Approval mounted on each door section. 

12. Warranties 

a. Bally shall warrant that any part of the structure it supplies (except the refrigeration 

system and its related accessories) is free from defects in materials or workmanship 

under normal use and service. The insulated panel portion of the structure is 

warranted free from defects under normal use and service for a period of 10 years 

from date of installation (but in no event shall the warranty be in force for more than 

10 years and 6 months from the date the product was first shipped by Bally). Panel 

surface condition is warranted free from defects under normal use and service for 

one year from installation, provided the panel is stored and installed according to 

Bally’s instructions. Mechanical (including hardware, gasketing, Speed-lok 

assemblies, aluminum weather roofs) and electrical components, except 

refrigeration systems (which are covered by a separate warranty) are warranted to 

be free from defects under normal use and service for one year from date of 

installation. (In no case shall this portion of the warranty be in force for more than 

one year and six months from the date the product was first shipped by Bally.) The 

warranty shall not include any labor charges for replacement or repair of defective 

parts or refrigeration. Full warranty information is to be provided with the walk-in. 

13. CONTRACTOR’S RESPONSIBILITIES: 

a. It shall be the responsibility of this Contractor to Deliver, set-in-place and completely 

assemble the walk-in components and refrigeration systems.  Install trim strips and 

closure panels (as specified - securely attached and sealed with silicone) between 

the box and all adjoining wall and ceiling areas.  Material shall be of the same type 

and finish as the walk-in box surface.  This contractor shall verify existing building 

conditions and field verify size and location of space where the walk-in is scheduled 
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to be installed.  Coordinate finished floor elevation with the Architect. 

b. Installation requirements of the walk-in box shall not be limited to but also include 

the following items: 

1) Verify that all panel to panel am locks are fully engaged and stainless cover caps 
are in place.  

2) Entrance door should close and seal on its own.  Verify seal at gasket by checking 
for light from inside of door with interior light turned off. Adjust door hinges as 
required to obtain a tight seal. 

3) Remove all protective coating, shipping materials and packaging labels from panel 
surfaces, both inside and outside of the box 

4) Neatly seal all penetrations/gaps to prevent condensation or ice from occurring.  
Seal or verify seal at all electrical conduits both internally & externally at entrance 
point. 

5) Fasten door threshold plates to the floor panel using 12-24 x ½ self-tapping screws 
provided by Bally. 

6) Check door lock for proper operation, key should rotate freely for 90 degrees from 
the open to lock position.  The key should sassily be removed from the cylinder in 
either the open or locked position.  

7) Verify door frame heater operation.  Heater strikes should feel warm to the touch.  
8) Heat Trace required under freezer portion of walk in. FEC to provide drawing of 

layout of heat trace in submittal process.  Heat trace and installation of heat traces 
shall be supplied and installed by the electrical contractor.  FEC to coordinate. 

c. Refrigerant used shall be of the latest type available and shall meet all codes and 

governmental requirements.  All condensing units shall be factory assembled using 

UL listed or recognized components.  Evaporators shall be forced air type, designed 

for ceiling installation.  Freezer evaporators shall come with automatic electric defrost 

system with time clock, fan delay thermostat, heaters and heated drain pan.  

Evaporators shall be UL listed or recognized. 

d. Verify location of condensing units with Architect.   

e. It shall be the responsibility of this Contractor to completely install all refrigeration 

piping and controls (including interconnection of all electric) and pipe drain lines from 

coils in rigid copper to the floor drain, leaving the unit ready for final connections only 

by other trades. Drain line heater for freezer shall be supplied and installed by this 

Contractor.  Electrical Contractor to interwire lights to switch. 

f. Condensate lines that will be installed either by the FEC or PC  should be run from 

the drain connection, sloping at least 1” per foot and have the size at least as large 

as the drain connection. A trap in warm area outside the room must be provided to 

allow proper draining through tubing.  Connection should be made to proper drainage 

facilities that comply with local regulations.  To prevent free up when the temperature 

of the refrigerated space is 35F or lower the drain line should be heated along its run 

inside the cold room.  The heated drain line should be insulated.   It is recommended 

that the heater be energized at all times.  A heat input of 20 watts per foot in a 25F 

room and 30 watts per foot for -20F rooms, is satisfactory.  Drain line heaters are not 

required for constant room temperatures above 35F.  Always trap evaporator drain 

line individually to prevent vapor migration.  Endure that the drain line has sufficient 

slop for proper drainage (prevention of ice buildup/blockage in pan). 
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4.31 Item 30A - Walk In Cooler Refrigeration System   -One Lot (1 Lot) Required 

A. Custom Model BALLY  

1. Cooler: One (1) Scroll Condensing Unit – BEZA 010 M8 HT3BD (208-230/3/60) Outdoor  

2. Cooler: One (1) Evaporator Coil Smart Vap+ with EEV installed – BLP 211 MA-S1D-SV+ 

115/1/60 Evaporator coil. 

3. Heated & Insulated Receiver  

4. Five (5) year total refrigeration parts and compressor warranty(s). 

5. Refrigeration piping and control wiring by Foodservice Contractor. 

6. Installation requirements of the refrigeration system shall not be limited to but include the 

following: 

a. Purge refrigerant lines with nitrogen while brazing to avoid carbon formation in the 

line sets. Installation of a field mounted liquid line filter drier is recommending just 

outside the evaporator cabinet to catch any contaminants that may have entered the 

system during installation.  

b. Perform leak check of all factory & field installed joints and mechanical connections.  

Double evacuate entire system to 250microns.   Weigh in and document refrigerant 

type and total charge for cold weather operation.  

c. Verify that site voltage is within specifications of equipment.  Supply must be 5/+10% 

of name plate voltage.  Verify that all mechanical and connections are tight and 

sealed correctly.  

d. Evaporator drain lines must be properly trapped to avoid moisture and contaminates 

from being pulled back into the walk in. When sharing common drain line, make 

certain to install a trap between any freezer and cooler evaporator to avoid moisture 

from being drained back into the freezer compartment.  

e. Freezer drain lines must be installed using copper pipe.  Freezer drains must be 

heated and insulated to avoid freezing of pipe.  Maintain adequate slope to allow for 

a fast removal of moisture from the line.  

f. Check and set pressure controls with refrigeration gauges.  Make certain that 

differential settings allow the compressor to remain offline during any off-cycle 

periods 

g. Check and adjust superheat at the evaporator coil. Coolers 8-12-degree F.  Maintain 

a minimum of 20 degrees of super heat at the compressor to avoid liquid flood back  

h. Suction lines must be insulated properly and neatly with no gaps through the entire 

length of the run.  This insulation should be run through the insulated Bally panel and 

not just up to the penetration to avoid vapor leaks at the panel juncture.  

i. Run systems through a complete operation cycle allowing them to pull down to set 

point temperature including a defrost cycle to verify all functions, setting and 

pressures are operation as specified.  

j. On Smart Vap Controllers-(smart electric & air defrost systems) adjust the air sensor 

on the rear of the evaporator coil to a distance of 6” from the face of the coil surface  

k. Smart Vap Electric defrost controller Should be set at a factory default for defrost is 

on a Demand basis.  Adjustment under advance menu may be required  

7. 1 ea. Bally Compressor stand Model DR200  
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4.32 Item 30B - Walk In Freezer Refrigeration System   -One Lot (1 Lot) Required 

A. Custom Model BALLY  

1. Cooler: One (1) Scroll Condensing Unit – BEZA 035 L8 HT3DN (208-230/3/60) Outdoor  

2. Cooler: One (1) Evaporator Coil Smart Vap+ with EEV installed – BLP 211 LE-S2D-SV+ 

208-230/1/60 Evaporator coil. 

3. Heated & Insulated Receiver  

4. Five (5) year total refrigeration parts and compressor warranty(s). 

5. Refrigeration piping and control wiring by Foodservice Contractor. 

6. Installation requirements of the refrigeration system shall not be limited to but include the 

following: 

a. Purge refrigerant lines with nitrogen while brazing to avoid carbon formation in the 

line sets. Installation of a field mounted liquid line filter drier is recommending just 

outside the evaporator cabinet to catch any contaminants that may have entered the 

system during installation  

b. Perform leak check of all factory & field installed joints and mechanical connections.  

Double evacuate entire system to 250microns.   Weigh in and document refrigerant 

type and total charge for cold weather operation.  

c. Verify that site voltage is within specifications of equipment.  Supply must be 5/+10% 

of name plate voltage.  Verify that all mechanical and connections are tight and 

sealed correctly.  

d. Evaporator drain lines must be properly trapped to avoid moisture and contaminates 

from being pulled back into the walk in. When sharing common drain line, make 

certain to install a trap between any freezer and cooler evaporator to avoid moisture 

from being drained back into the freezer compartment.  

e. Freezer drain lines must be installed using copper pipe.  Freezer drains must be 

heated and insulated to avoid freezing of pipe.  Maintain adequate slope to allow for 

a fast removal of moisture from the line  

f. Check and set pressure controls with refrigeration gauges.  Make certain that 

differential settings allow the compressor to remain offline during any off-cycle 

periods 

g. Check and adjust superheat at the evaporator coil. Coolers 8-12-degree F.  Maintain 

a minimum of 20 degrees of super heat at the compressor to avoid liquid flood back  

h. Suction lines must be insulated properly and neatly with no gaps through the entire 

length of the run.  This insulation should be run through the insulated Bally panel and 

not just up to the penetration to avoid vapor leaks at the panel juncture.  

i. Run systems through a complete operation cycle allowing them to pull down to set 

point temperature including a defrost cycle to verify all functions, setting and 

pressures are operation as specified.  

j. On Smart Vap Controllers-(smart electric & air defrost systems) adjust the air sensor 

on the rear of the evaporator coil to a distance of 6” from the face of the coil surface  

k. Smart Vap Electric defrost controller Should be set at a factory default for defrost is 

on a Demand basis.  Adjustment under advance menu may be required  

7. 1 ea. Bally compressor stand Model DR200 
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4.33 Item 31 - Walk In Cooler Shelving – 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. 

4.34 Item 32 - Walk in Cooler Dunnage – One Lot (1 Lot) Required 

A. New Age 

1. 1 ea. Model 2027 Dunnage Rack, 48"W x 30"D x 12"H, all welded aluminum 

construction, 1-1/2" x 1-3/4" x 0.070 tubing, welded aluminum caps on feet, weight 

capacity 3000 lbs., NSF, Made in USA 

2. 1 ea. Lifetime warranty against rust & corrosion, 5 year workmanship and material 

defects warranty, standard 

3. It shall be the responsibility of this contractor to verify and adjust shelving sizes to insure 

proper fit. 

4.35 Item 33 - Walk In Freezer Shelving – 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. 

4.36  Item 32 - Walk In Freezer Dunnage – One Lot (1 Lot) Required 

A. New Age  

1. 1 ea Model 2016 Dunnage Rack, 60"W x 24"D x 8"H, all welded aluminum construction, 

1-1/2" x 1-3/4" x 0.070 tubing, welded aluminum caps on feet, weight capacity 2000 lbs., 

NSF, Made in USA 
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2. 1 ea. Model 2015 Dunnage Rack, 48"W x 24"D x 8"H, all welded aluminum construction, 

1-1/2" x 1-3/4" x 0.070 tubing, welded aluminum caps on feet, weight capacity 2500 lbs., 

NSF, Made in USA  

3. Lifetime warranty against rust & corrosion, 5 year workmanship and material defects 

warranty, 

4. It shall be the responsibility of this contractor to verify and adjust shelving sizes to insure 

proper fit. 

4.37 Item 35 - Milk Coolers – Two (2) Required 

A. Continental refrigerator model MC3NSSD dimensions: 47(h) x 34(w) x 33(d) milk cooler, 34" 

long, dual access, forced air cooling, (8) 13" x 13" x 11" or (4) 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, 1/4 hp, cetlus, nsf.  Provide each with the 

following: 

1. warranty: 6 year parts and labor; additional 1 year compressor part 

2. 1 ea. 115v/60/1-ph, 5.7 amps, cord, NEMA 5-15p 

3. 1 ea. custom laminate finish. Color selected is Bubble Art 8958-58 FEC to verify color 

selections with Architect prior to ordering  

4. 1 ea. model /00lp modified evaporator for rear loading 

4.38 Item 36 - Spare Number  

4.39 Refrigerated merchandisers – Two (2) Required 

A. Structural Concepts Model HECO37R Dimensions: 82.13(h) x 36.5(w) x 33.25(d) Oasis® 

High Environment Self-Service Refrigerated Case, 40°F product In environments up to 

85°F/60% RH, 36-1/4"W, 82-1/8"H, Breeze-E (Type II) with EnergyWise self-contained 

refrigeration system, Blue Fin coated coil, (4) non-lit adjustable metal shelves, top light, one 

piece formed ABS plastic tub, black interior, (2) full end panels, 4"D removable wall spacer 

brackets, environmental door system with roll-down locking security cover, casters, cETLus, 

ETL-Sanitation.  Provide each with the following 

1. NOTE: If GFCI is required, a GFCI breaker MUST be used in lieu of a GFCI receptacle 

2. 1 yr. parts & labor warranty, 5 yr. compressor warranty,  

3. 1 ea. Refrigeration: Breeze self-contained refrigeration with evaporator pan (front air 

intake/rear discharge) 

4. 1 ea. Model CLEAN SWEEP Clean Sweep®, automatic condenser coil cleaner (self-

cont.) 

5. 1 ea. Electrical: 110-120v/60/1ph, 16.0 amps, 1,616 watts 

6. 1 ea. Electrical Connection: 6' Straight blade power cord NEMA-5-20P (base exit) 

7. 1 ea. Base Support: Casters with levelers (self-cont.) 

8. 1 ea. Interior Color: Stainless steel 

9. 1 ea. Exterior Color: Laminate Color selected is Bubble Art 8958-58 FEC to verify color 

selections with Architect prior to ordering  

10. 1 ea. Model GRAIN DIRECTION Standard laminate grain directions (when applicable):  
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11. - Front Panels (Upper Header and Lower Panels): Horizontal grain direction End Panels: 

Vertical grain direction Blend & Reveal Cases Only: Horizontal grain direction on front 

and end panels.  FEC to coordinate color selections with Architect  

12. 1 ea. Rear Exterior Color: Black 

13. 1 ea. Rear Doors: Rear loading hinged doors, locking 

14. 1 ea. Lower Front Panel Color: Powder coated SCC Standard Silversan Black (FDA 

compliant),  

15. 1 ea. End Panel Left: Full with stainless steel mirror interior, 

16. 1 ea. End Panel Right: Full with stainless steel mirror interior 

17. 1 ea. Thermometer: Digital Fahrenheit thermometer 

18. 1 ea. Add Lights (LED) to standard shelves (4) 

4.40 Item 38 -  Breath Protectors – Two (2) Required 

A. Premier Metal & Glass Model TM2S-A -  Per drawing #52377 " 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. 58" cl length; approx. 164 lbs. 

ea. (2 end supports)  fully adjustable single tier to protect hot food unit item 39 & 67 

1. FEC to ship to Piper for factory installation  

4.41 Item 39 - 4 Well Hot Food Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 4-HF Per drawing #7607 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.  Provide with the following: 

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,  

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea. Model LD Locks, for doors for Elite system 

8. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering. 

9. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea. Model PG MOUNT Mounting of other manufacturer's sneeze guard. ELECTRICAL 

TO EXIT OPERATOR RIGHT BACK LEG. *** 

12. Item 38 Premier PMG Guard to be provided by FEC and installed by Piper. 
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4.42 Item 40 - Solid Top Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 2-ST Per drawing #7607 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. Model JC Unit to include 14 gauge stainless steel "J" channel cord chase to  

3. 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. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

8. 1 ea. Model SCB-8-32 Cutting Board for Elite system, 8", for (2) openings - 32"W, 

stainless 

9. 1 ea. Model SRTS-32 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (2) openings - 32"W 

4.43 Item 41 - Sandwich Prep Unit – One (1) Required  

A. Continental Refrigerator Model SW36N15M-FB Dimensions: 40.88(h) x 36(w) x 35(d) Mighty 

Top Sandwich Unit, front Breather, 36" W, two-section, (15) 1/6 size x 4" deep pans with 8" 

cutting board, (2) field rehingeable doors, stainless steel top, front & end panels, aluminum 

back & interior, 3-3/4" casters, rear mounted self-contained refrigeration, automatic hot gas 

condensate evaporator, R290 hydrocarbon refrigerant, 1/5 hp, cETLus, NSF 

1. 1 ea.  warranty: 6 year parts and labor; additional 1 year compressor part 

2. 1 ea. 115v/60/1-ph, 2.46 amps, cord, NEMA 5-15P,  

3. 1 ea. Left Door hinged on left & right door hinged on right 

4. 1 ea. (00FVL) Flat lid with vision panel - with hinges 

5. 1 ea. Crumb catcher 

6. 1 ea. Cylinder lock (per door/drawer) 

4.44 Item 42 - False Front Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model C-4-FF-MOD Per Drawing #7607 Dimensions: 30(h) 

x 48(w) x 4(d) Elite False front, 48" long, 4" wide, 30" high, stainless steel construction, 

MODIFIED TO 40"L.  Provide with the following: 

1. 1 ea. 1 year warranty parts and labor  

2. 1 ea. Model FLP Filler Strips, for Elite systems 

3. 1 ea. Model FRMA-40 Formica laminate without doors, for Elite systems Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering 

4. 1 ea. Model SRTS-44 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (3) openings - 46"W 

5. ***Confirm the overall length item 42 needs to be for item 41. *** 

6. FEC to coordinate opening with Piper allow enough room for unit to roll in and out easily  
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4.45 Item 43 - Heated Sandwich Slides – Two (2) Required 

A. Hatco Model HXMS-30D Dimensions: 32.71(h) x 33.9(w) x 28.13(d) Slant Heated 

Merchandiser with LED Lighting Warmer, 30" W, countertop, dual shelf, (12) divider rods, (2) 

bulbs per shelf, thermostat, infrared heat, hardcoat aluminum base, tempered side glass 

hinged to post.  Provide each with the following: 

1. 1 ea. NOTE: Includes 24/7 parts & service assistance, call 414-671-6350 

2. 1 ea. One year on-site parts & labor warranty, plus one additional year parts only 

warranty on all Glo-Ray metal sheathed elements 

3. 1 ea. 120/208v/60/1-ph, 1800 watts, 7.5 amps, NEMA L14-20P (domestic voltage),  

4. 1 ea. Model BLACK Black, designer color (available at time of purchase only) 

5. 1 ea. NOTE: Flip door not available for both front & rear configurations 

6. 1 ea. NOTE: Flip door not available for both front & rear configurations 

7. 3 ea. Model HZM-DIV Additional stainless steel divider rods 

4.46 Item 44 - Solid Top Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 3-ST Per Drawing #7607 Dimensions: 36(h) x 46(w) 

x 28(d) Elite Utility Serving Counter, 46"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. 120/208v/60/1-ph, 7.5 amps, NEMA 14-20P 

3. 1 ea. Model SOUT Single Outlet, NEMA L14-20R FOR ITEM 43 HATCO HXMS-30D 

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 CWB Cut out with bushing for cords & wires 

6. 1 ea. Model FLP Filler Strips, for Elite systems 

7. 1 ea. Model HD-46 Hinged doors for (3) openings Elite system 

8. 1 ea. Model LD Locks, for doors for Elite system 

9. 1 ea. Model FRMAD-46 Formica laminate with doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

10. 1 ea. Model SCB-8-46 Cutting Board for Elite system, 8", for (3) openings - 46"W, 

stainless 

11. 1 ea. Model SRTS-46 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (3) openings - 46"W 

4.47 Item 45 - Spare Number  

4.48 Item 46 - Solid Top Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 4-ST-MOD Per Drawing #7607 Dimensions: 36(h) x 

60(w) x 28(d) Elite Utility Serving Counter, 60"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  
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2. 1 ea. 120v/60/1-ph, 15.5 amps, NEMA 5-20P 

3. 1 ea. Model SOUT Single Outlet, NEMA 5-20R FOR ITEM 47 Duke HF48-2HFL-HFL 

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea. Model LD Locks, for doors for Elite system 

8. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems.  Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

9. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea. Model ME Mitered end for tray slide for Elite system 

12. 1 ea. Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the 

countertop, 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.*** 

13. Item 47 Low Temp 2QSGT-42 to be provided by others and installed by Piper. 

4.49 Item 47 - Two Tier Hot/Cold Frost Top Units – Two (2) Required 

A. Duke Manufacturing Model HF48-2-HFL-HFL Dimensions: 45.25(h) x 48.25(w) x 32(d) 

HotFrost™ Hot Frost Shelf Merchandiser, 2-tier hot/cold switchable food display, drop-in unit, 

48"W x 32"D, fits (2) 18 x 13" pan per tier, individually controlled tiers, programmable color 

touch screen control, stainless steel body and shelves, self-contained refrigeration, 120-

208v/60/1 phase, 1997 watts, 8.2 amps, NEMA L14-20P 

1. FEC to ship to Piper for factory installation  

4.50 Item 48 - Solid Top Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 2-CR-MODP Per Drawing #7607 Dimensions: 36(h) 

x 28(w) x 28(d) Elite Corner Serving Counter, 28"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"L AND 30"D.  

Provide with the following: 

1. 1 ea. 1 year warranty parts and labor  

2. 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 

3. 1 ea. Model FLP Filler Strips, for Elite systems 

4. 1 ea. Model HD-28 Hinged doors for (2) openings Elite system 

5. 1 ea. Model LD Locks, for doors for Elite system 

6. 1 ea. Model FRMAD-28 Formica laminate with doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  
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4.51 Item 49 - Solid Top Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 4-ST-MOD Per Drawing #7607 Dimensions: 36(h) x 

60(w) x 28(d) Elite Utility Serving Counter, 60"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 120/208v/60/1-ph, 9.6 amps, NEMA 14-20P 

3. 1 ea Model SOUT Single Outlet, NEMA 14-20R FOR ITEM 50 LOW TEMP DI-QSCHP-

2 

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea Model LD Locks, for doors for Elite system 

8. 1 ea Model FRMAD-60 Formica laminate with doors, for Elite systems Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering 

9. 1 ea Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea Model SRTS-60 Trayslide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea Model ME Mitered end for trayslide for Elite system 

12. 1 ea Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the 

countertop, install for the drop-in provided by FEC electrical hook-up, reinforced top, and 

louvered panels if required. ***Drop-in to be provided by FEC.*** 

13. Item 50 Low Temp DI-QSCHP-2 to be provided by others and installed by Piper. 

14. 1 ea Model PG MOUNT Mounting of other manufacturer's sneeze guard. ELECTRICAL 

TO EXIT OPERATOR RIGHT BACK LEG. *** 

15. Item 51 Premier PMG Guard to be provided by others and installed by Piper. 

4.52 Item 50 - 2 Well Hot/Cold Food Units – Two (2) Required 

A. Low Temp Industries Model DI-QSCHP-2 Dimensions: 21.64(h) x 34.25(w) x 26.8(d) 

QuickSwitch™ Hot/Cold/Freeze Food Well, drop-in, 34-1/4"W x 26-3/4"D x 21-16/25"H, 14ga 

stainless steel top, accommodates (2) 12" x 20" pan size, wired remote, individual wired 

remote digital controls for hot or cold operation, manifold drain, stainless steel top & wells, 

galvanized exterior, cUL, UL, UL EPH Classified (ANSI/NSF 4, ANSI/NSF 7).  Provide each 

with the following 

1. 120/208v/60/1-ph, 9.6 amps, NEMA 14-20P 

2. FEC to ship to Piper for factory installation  
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4.53 Item 51 - Breath Protectors – Two (2) – Required 

A. Premier Metal & Glass Model TMT2S-A -Per drawing #52377 1" OD gearless adjustable two 

tier food shield with top shelf, rear supports and slanted front support; 3/8" clear tempered 

brushed stainless finish; approx. 40" cl length; approx. 136 lbs. ea. (2 end supports) fully 

adjustable breath guard double tiered to protect item 50.  FEC to Ship to Piper for installation. 

4.54 Item 52 - False Front Unit W/Slanted Snack Shelf – One (1) Required  

A. Piper Products/Servolift Eastern Model 3-ST-MOD Per drawing #7607 Dimensions: 36(h) x 

46(w) x 28(d) Elite Utility Serving Counter, 46"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 43" L AND TO BE U-

SHAPED TO ACCEPT ITEM 53 MASTER-BILT MSC-31AA.  Provide with the following: 

1. 1 ea. 1 year warranty parts and labor  

2. 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 

3. 1 ea. Model FLP Filler Strips, for Elite systems 

4. 1 ea. Model FRMA-46 Formica laminate without doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

5. 1 ea. Model SRTS-46 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (3) openings - 46"W 

6. 1 ea. Model SDOHS-46 Sloped Double Overhead Shelf Less Plexiglas (Cafeteria Style) 

for Elite system, for (3) openings - 46"W 

7. FEC to coordinate opening for ice cream merchandiser with Piper allow room for unit to 

roll in and out easily.  

4.55 Item 53 - Ice Cream Merchandisers – Two (2) Required 

A. Master-Bilt Products Model MSC-31AA Dimensions: 33.5(h) x 31.5(w) x 27.38(d) COLDIN-

3™ Display Freezer, 7.2 gross cu. ft., curved tempered glass sliding lids, (3) standard 

baskets, (3) basket dividers, external analog thermometer and lock, white zinc-coated 

enamel steel exterior, painted white steel interior with LED lighting, defrost water drain, 

temperature range -18° to 10°F (-27° to -12° C), self-contained refrigeration, heavy duty 3" 

casters, R290 Hydrocarbon refrigerant, 1/3 hp, 115v/60/1-ph, 1.3 amps, 6-1/2' cord, NEMA 

5-15P, cETLus, ETL-Sanitation, Provide each  with the following: 

1. 1 year parts and labor warranty 

4.56 Item 54 - Spare Number  

4.57 Item 55 - Cash Registers (By Owner) – Two (2) 
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4.58 Item 56 - Cashier Station – One (1) Required 

A. Piper Products/Servolift Eastern Model 2-CD Per drawing #7607 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 footrest-cashier unit, Elite systems 

7. 1 ea. Model FRMA-30 Formica laminate without doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

8. 1 ea. Model SRTS-30 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (2) openings - 30"W 

4.59 Item 57 - Cashier Station – One (1) Required 

A. Piper products/servolift eastern model 2-cd per drawing #7607 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 footrest-cashier unit, Elite systems 

7. 1 ea Model FRMA-30 Formica laminate without doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

8. 1 ea Model SRTS-30 Trayslide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (2) openings - 30"W 

4.60 Item 58 - False Front Unit W/Slanted Snack Shelf – One (1) Required 

A. Piper Products/Servolift Eastern Model 3-ST-MOD Per drawing #7607  Dimensions: 36(h) x 

46(w) x 28(d) Elite Utility Serving Counter, 46"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 43" L AND TO BE U-

SHAPED TO ACCEPT ITEM 53 MASTER-BILT MSC-31AA.  Provide with the following 

1. 1 ea. 1 year warranty parts and labor  

2. 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 

3. 1 ea. Model FLP Filler Strips, for Elite systems 
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4. 1 ea. Model FRMA-46 Formica laminate without doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

5. 1 ea. Model SRTS-46 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (3) openings - 46"W 

6. 1 ea. Model SDOHS-46 Sloped Double Overhead Shelf Less Plexiglas (Cafeteria Style) 

for Elite system, for (3) openings - 46"W 

7. FEC to coordinate opening for ice cream merchandiser with Piper allow room for 

merchandiser to roll in and out easily.  

4.61 Item 59 - Solid Top Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 4-ST-MOD Per drawing #7607 Dimensions: 36(h) x 

60(w) x 28(d) Elite Utility Serving Counter, 60"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. 120/208v/60/1-ph, 9.6 amps, NEMA 14-20P 

3. 1 ea. Model SOUT Single Outlet, NEMA 14-20R FOR ITEM 50 LOW TEMP DI-QSCHP-

2 

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea. Model LD Locks, for doors for Elite system 

8. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems.  Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

9. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea. Model ME Mitered end for tray slide for Elite system 

12. 1 ea. Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the 

countertop, install for the drop-in provided by FEC, electrical hook-up, reinforced top, 

and louvered panels if required. ***Drop-in to be provided by FEC.*** 

13. Item 50 Low Temp DI-QSCHP-2 to be provided by others and installed by Piper. 

14. 1 ea. Model PG MOUNT Mounting of other manufacturer's sneeze guard.  ELECTRICAL 

TO EXIT OPERATOR RIGHT BACK LEG. *** 

15. Item 51 Premier PMG Guard to be provided by FEC and installed by Piper. 

4.62 Item 60 - Solid Top Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 2-CR-MOD per drawing #7607 Dimensions: 36(h) x 

28(w) x 28(d) Elite Corner Serving Counter, 28"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"L AND 30"D.  
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Provide with the following: 

1. 1 ea. 1 year warranty parts and labor  

2. 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 

3. 1 ea. Model FLP Filler Strips, for Elite systems 

4. 1 ea. Model HD-28 Hinged doors for (2) openings Elite system 

5. 1 ea. Model LD Locks, for doors for Elite system 

6. 1 ea. Model FRMAD-28 Formica laminate with doors, for Elite systems Color selected is 

Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering .  

4.63 Item 61 – Solid Top Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 4-ST-MOD Per Drawing #7607 Dimensions: 36(h) x 

60(w) x 28(d) Elite Utility Serving Counter, 60"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. 120v/60/1-ph, 15.5 amps, NEMA 5-20P 

3. 1 ea. Model SOUT Single Outlet, NEMA 5-20R FOR ITEM 47 LOW TEMP 2QSGT-42 

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea. Model LD Locks, for doors for Elite system 

8. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems.  Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

9. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea. Model ME Mitered end for tray slide for Elite system 

12. 1 ea. Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the 

countertop, install for the drop-in provided by FEC, electrical hook-up, reinforced top, 

and louvered panels if required. ***Drop-in to be provided by FEC.*** 

13. Item 47 Low Temp 2QSGT-42 to be provided by FEC and installed by Piper. 

4.64 Item 62 - Solid Top Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 3-ST Per drawing #7607 Dimensions: 36(h) x 46(w) 

x 28(d) Elite Utility Serving Counter, 46"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. 120/208v/60/1-ph, 7.5 amps, NEMA 14-20P 

3. 1 ea. Model SOUT Single Outlet, NEMA L14-20R FOR ITEM 43 HATCO HXMS-30D 
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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 CWB Cut out with bushing for cords & wires 

6. 1 ea. Model FLP Filler Strips, for Elite systems 

7. 1 ea. Model HD-46 Hinged doors for (3) openings Elite system 

8. 1 ea. Model LD Locks, for doors for Elite system 

9. 1 ea. Model FRMAD-46 Formica laminate with doors, for Elite systems Color selected is 

Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

10. 1 ea. Model SCB-8-46 Cutting Board for Elite system, 8", for (3) openings - 46"W, 

stainless 

11. 1 ea. Model SRTS-46 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (3) openings - 46"W 

4.65 Item 63 - Spare Number 

4.66 Item 64 - Solid Top Unit – One (1) Required 

A. Piper Products/Servolift Eastern Model 4-ST-MOD Per drawing #7607 Dimensions: 36(h) x 

60(w) x 28(d) Elite Utility Serving Counter, 60"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. 120v/60/1-ph, 6.9 amps, NEMA 5-15P 

3. 1 ea. Model SOUT Single Outlet, NEMA 5-15R FOR ITEM 65 HATCO HCSBF-36-S 

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea. Model LD Locks, for doors for Elite system 

8. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

9. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea. Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the 

countertop, install for the drop-in provided by FEC, electrical hook-up, reinforced top, 

and louvered panels if required. ***Drop-in to be provided by FEC.*** 

12. Item 65 Hatco HCSBF-36-S to be provided by others and installed by Piper. 

13. 1 ea. Model PG MOUNT Mounting of other manufacturer's sneeze guard.  ELECTRICAL 

TO EXIT OPERATOR RIGHT BACK LEG. *** 

14. Item 66 Premier PMG Guard to be provided by FEC and installed by Piper. 
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4.67 Item 65 - Warming Shelf – One (1) Required 

A. Hatco Model HCSBF-36-S Dimensions: 10.13(h) x 37.5(w) x 25.5(d) Hot/Cold Shelf, built-in 

flush top, 36"W x 24"D, electronic temperature control, condensing unit, aluminum hardcoat, 

top mount, cULus, Made in USA.  Provide with the following: 

1. 1 ea. NOTE: Includes 24/7 parts & service assistance, call 414-671-6350 

2. 1 ea. NOTE: CE mark not available 

3. 1 ea. 1 year on-site parts & labor warranty 

4. 1 ea. 1-Yr Warranty on Blanket Heating Elements against burnout,  

5. 1 ea. 120v/60/1-ph, 825 watts, 6.9 amps, 1/3 HP, NEMA 5-15P (domestic voltage),  

4.68 Item 66 - Breath Protector – One (1) Required 

A. Premier Metal & Glass Model TM2S-A -per drawing #52377 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. 40" cl length; approx. 136 lbs. 

ea. (2 end supports)   fully adjustable single tier to protect hot food unit item 65  

1. FEC to ship unit to Piper for factory installation  

4.69 Item 67 - 4 Well Hot Food Unit – One (1) Required  

A. Piper Products/Servolift Eastern Model 4-HF Per drawing #7607 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 Provide with the following: 

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,  

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 HD-60 Hinged doors for (4) openings Elite system 

7. 1 ea. Model LD Locks, for doors for Elite system 

8. 1 ea. Model FRMAD-60 Formica laminate with doors, for Elite systems. Color selected 

is Bubble Art 8958-58 FEC to verify color selections with Architect prior to ordering  

9. 1 ea. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, 

stainless 

10. 1 ea. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless 

steel, for (4) openings - 60"W 

11. 1 ea. Model PG MOUNT Mounting of other manufacturer's sneeze guard. ELECTRICAL 

TO EXIT OPERATOR RIGHT BACK LEG. *** 

12. Item 38 Premier PMG Guard to be provided by FEC and installed by Piper. 
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4.70 Item 68 -  Mobile Warming Cabinet (Existing Item #E46 – Relocate) – One (1) 

4.71 Item 69 - Can Rack – One (1) Required 

A. Piper Products/Servolift Eastern Model CSR-FF-156 Dimensions: 81.06(h) x 27.25(w) x 

42(d) Can Rack, (156) #10 cans, all welded aluminum.  Provide with the following 

1. 1 ea. 1 year warranty parts and labor  

2. 1 set Model -Y5 Polyurethane 5" casters, set of 4, with ball bearing seals 

3. 1 set Model -WB Wheel brakes (set of 2) 

4.72 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. 

4.73 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 

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.  
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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. 

4.74 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.… 

4.75 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 

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.” 
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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: Drawings FS100, FS101, FS102, FS103, FS104, FS105, FS106 & 

FS107 

END OF SECTION  
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SECTION 122400
WINDOW SHADES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior manual roller shades.
1.02 RELATED REQUIREMENTS

A. Section 061000 - 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 013000 - 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.
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1.08 FIELD CONDITIONS
A. Do not install products under environmental conditions outside manufacturer's absolute limits.

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 016000 - 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.
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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.
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 016000 - 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.
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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.

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 017800 - 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
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SECTION 220510
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
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M. UL - Underwriter’s Laboratories, Inc.
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.
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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” 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 CONCRETE BASES
A. Provide concrete bases for all floor-mounted equipment (unless otherwise noted).  Provide

3,000 lb. concrete, chamfer edges, trowel finish, and securely bond to floor by roughening slab
and coating with cement grout.  Bases 4” high (unless otherwise indicated); shape and size to
accommodate equipment.  Set anchor bolts in sleeves before pouring and after anchoring and
leveling, fill equipment bases with grout.

1.21 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.
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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.

1.22 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.”
1.23 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.

1.24 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.

1.25 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.

1.26 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.

1.27 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.
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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.

1.28 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.

1.29 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.

1.30 ALL TRADES TEMPORARY HEAT
A. Refer to the Standard General Conditions of the contract for Construction and Supplemental

General Conditions.
1.31 PLUMBING TEMPORARY FACILITIES

A. Refer to the Standard General Conditions of the Contract for Construction and Supplemental
General Conditions.

1.32 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 220515
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.
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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.
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.
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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.
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:
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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.

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
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SECTION 220553
PLUMBING IDENTIFICATION

25PART 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.
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4. Outside Diameter of Pipe or Insulation 8 inches and greater:
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:
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1. Install minimum of 2 markers at each specified location, 90 degrees apart on visible side
of pipe.

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 220719
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;

2023d.
J. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 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:
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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
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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.
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1. At Through Penetration Firestops: Coordinate insulation densities with the requirements of
approved firestop system being installed. See Section 22 0515.
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:
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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.
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:
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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.
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.

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 221005
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. Flanges, unions, and couplings.
4. Pipe hangers and supports.

1.02 RELATED REQUIREMENTS
A. Section 220553 - Plumbing Identification.
B. Section 220719 - 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; 2023.

W. AWWA C651 - Disinfecting Water Mains; 2023.
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 016000 - 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.
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2. Joints:  Hub-and-spigot, CISPI HSN compression type with 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.

2.02 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, BURIED WITHIN 5 FEET OF BUILDING
A. Cross-Linked Polyethylene (PEX) Pipe:  ASTM F876 or ASTM F877.

1. PPI TR-4 Pressure Design Basis:
a. 100 psig at maximum 180 degrees F.

2. Fittings:  Use Solid Pipe, no fittings under slab.
3. Run piping within 2" conduit in floor.

2.04 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.

2.05 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.

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.
2.06 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:
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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.

2.07 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 016000 - 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 .

2.08 SWING CHECK VALVES
A. Manufacturers:

1. Hammond Valve :  www.hammondvalve.com.
2. Watts, Inc:  www.watts.com.
3. Milwaukee Valve Company :  www.milwaukeevalve.com.
4. Substitutions:  See Section 016000 - 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.
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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.
2.09 RELIEF VALVES

A. Temperature and Pressure Relief:
1. Manufacturers:

a. Cla-Val Co :  www.cla-val.com.
b. Henry Technologies :  www.henrytech.com.
c. Watts Regulator Company :  www.wattsregulator.com.
d. Substitutions:  See Section 016000 - Product Requirements .

2. AGA Z21.22 certified, bronze body, teflon seat, stainless steel stem and springs,
automatic, direct pressure actuated, temperature relief maximum 210 degrees F, capacity
ASME (BPV IV) certified and labelled.

2.10 STRAINERS
A. Manufacturers:

1. Watts.:  www.watts.com.
2. Substitutions:  See Section 016000 - 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 220516.
G. Provide clearance in hangers and from structure and other equipment for installation of

insulation and access to valves and fittings. Refer to Section 220719.
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.
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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 312316.
L. Backfill in accordance with Section 312323 .
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.  Refer to Section 099000.  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 220548.

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.
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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.

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:
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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:
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.

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:
1) Maximum Horizontal Spacing: 10 ft.
2) Maximum Vertical Spacing: 10 ft.

3. PVC Pipe.
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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 221006
PLUMBING PIPING SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Floor drains.
B. Cleanouts.
C. Hydrants.
D. Water hammer arrestors.
E. Sanitary waste interceptors.

1.02 RELATED REQUIREMENTS
A. Section 221005 - Plumbing Piping.
B. Section 224000 - Plumbing Fixtures.

1.03 REFERENCE STANDARDS
A. ASME A112.6.3 - Floor Drains; 2022.
B. NSF 61 - Drinking Water System Components - Health Effects; 2023, 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. Floor Drain (FD-1):
1. ASME A112.6.3; epoxy coated cast iron two piece body with double drainage flange,

weep holes, reversible clamping collar, and square, adjustable heal proof stainless steel
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-1100-M : www.watts.com.
c. Zurn Industries, Inc: www.zurn.com.
d. Substitutions: See Section 01 6000 - Product Requirements .

3. Accessories: Floor drain trap seal.
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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.

B. Floor Sink (FS-1):
1. 12" square by 6" deep 14 ga. type 304 stainless steel sanitary floor sink with loose set

cast stainless steel grate, stainless steel dome bottom strainer, and no hub (standard)
outlet.

2. Manufacturers:
a. Josam Company : www.josam.com.
b. Watts Water Technologies ; Model FS-710 : www.watts.com.
c. Zurn Industries, Inc.: www.zurn.com.
d. Substitutions: See Section 01 6000 - Product Requirements .

3. Accessories: Floor drain trap seal.
a. Manufacturers:

1) ProVent Systems, Inc.: www.trapguard.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 016000 - 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.
2.03 HOSE BIBBS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company: www.jayrsmith.com
2. Watts Water Technologies: www.watts.com
3. Zurn Industries, Inc: www.zurn.com
4. Substitutions: See Section 016000 - Product Requirements .

B. Interior Hose Bibbs (HB-1):
1. Exposed, lead-free, anti-siphon, moderate climate wall hydrant for residential and light

commercial applications. Hydrant features external vacuum breaker with 3/4” male hose
connection, bronze and stainless steel interior components, vandal resistant operating
stem, and secured wheel-type handle. 

2. Zurn Industries, Inc, Z1341XL; or approved equal.
2.04 HYDRANTS

A. Manufacturers:
1. Jay R. Smith Manufacturing Company : www.jayrsmith.com
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2. Zurn Industries, Inc: www.zurn.com
3. Watts Water Technologies: www watts.com
4. Substitutions: See Section 016000 - Product Requirements .

B. Exterior Wall Hydrants (HYD-1):
1. Encased, lead-free, non-freeze automatic draining wall hydrant for flush installation.

Hydrant features integral backflow preventer with anti-siphon technology, copper casing,
all-bronze interior components with 1/2 turn long-life ceramic disc cartridge, combination
3/4” female solder and 3/4” male pipe thread inlet connection, and 3/4” male hose
connection. Includes operating key.

2. Zurn Industries, Inc, Model Z1321XL; or approved equal.
C. Exterior Wall Hydrants (HYD-2):

1. Encased, lead-free, non-freeze automatic draining wall hydrant for flush installation.
Hydrant features integral backflow preventer with anti-siphon technology, copper casing,
all-bronze interior components with 1/2 turn long-life ceramic disc cartridge, combination
3/4” female solder and 3/4” male pipe thread inlet connection, and 3/4” male hose
connection. Includes operating Wheel Handle opperator.

2. Zurn Industries, Inc, Model Z1321XL-WH; or approved equal.
2.05 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 016000 - 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.

2.06 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-25 FM: www.highlandtank.com .
4. Substitutions:  See Section 016000 - 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
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12. Electrical
a. 20 amp GFCI receptacle

PART 3  EXECUTION
3.01 INSTALLATION

A. 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.

B. Install floor cleanouts at elevation to accommodate finished floor.
C. 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 223000
PLUMBING EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water Heaters:
1. Commercial electric.

1.02 SUBMITTALS
A. See Section 013000 - 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. 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:  50 gal .
b. Heating Element Size:  4.1  kW.
c. Number of Heating Elements:  3 .
d. Maximum Working Pressure:  150 psig.

3. Electrical Characteristics:
a. 208  volts, single  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.

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.
END OF SECTION
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SECTION 224000
PLUMBING FIXTURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush valve water closets.
B. Lavatories.
C. Mop sinks.

1.02 REFERENCE STANDARDS
A. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use;

1997 (Reaffirmed 2017).
B. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.
C. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.
D. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2022.
E. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2020.
F. NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.
G. NSF 372 - Drinking Water System Components - Lead Content; 2022.
H. UL (DIR) - Online Certifications Directory; Current Edition.

1.03 SUBMITTALS
A. See Section 013000 - 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 017800 - Closeout Submittals for additional warranty requirements.
B. Provide five year manufacturer warranty for electric water cooler.

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.
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2.03 FLUSH VALVE WATER CLOSETS (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 016000 - 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 016000 - 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 016000 - 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.
b. Zurn Industries, LLC; Z1201-N:  www.zurn.com/#sle.
c. Substitutions:  See Section 016000 - 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-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:
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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 016000 - 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. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible stainless

steel connectors.
F. Accessories:

1. Chrome-plated 17 gauge, 0.0538 inch brass P-trap with clean-out plug and arm with
escutcheon.

2.05 MOP SINKS (JS-1)
A. Manufacturers:

1. Acorn Engineering Company :  www.acorneng.com
2. FIAT; Model TSBCR1100: www.fiatproducts.com .
3. Substitutions:  See Section 016000 - Product Requirements.

B. Material:  Precast terrazzo composed of marble chips cast in Portland cement.
C. Type:  12" Mop Service Basin with 6" Curved Drop Front.
D. Tiling Flange Construction:  Galvanized steel.
E. Grid strainer:  Stainless steel; integral; removable.
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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.
4. Wall Guards - Stainless Steel.

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.

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.
b. Cold Water:  1/2 Inch.
c. Waste:  1-1/2 Inch.
d. Vent:  1-1/4 Inch.
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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:  3/4 Inch .
b. Cold Water:  3/4 Inch .
c. Waste:  3 Inch.
d. Vent:  2 Inch .

END OF SECTION
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SECTION 230510
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
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M. NYBFU New York Board of Fire Underwriters
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.
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X. Satisfactory:  As specified in contract documents.
Y. Site Representative:  Owner’s inspector or “Clerk of Works” at the work site.

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.
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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.  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.
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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 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.
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.
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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 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.

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.
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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.

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.
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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.

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.
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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.

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 230516
EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flexible pipe connectors.
B. Expansion joints and compensators.
C. Pipe loops, offsets, and swing joints.

1.02 RELATED REQUIREMENTS
A. Section 232113 - Hydronic Piping.

1.03 REFERENCE STANDARDS
A. ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch

Standard; 2020.
B. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision

(2019).
C. EJMA (STDS) - EJMA Standards; Tenth Edition.
D. FM (AG) - FM Approval Guide; Current Edition.
E. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-
face length, live length, hose wall thickness, hose convolutions per foot and per assembly,
fundamental frequency of assembly, braid structure, and total number of wires in braid.

C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special
procedures, and external controls.

PART 2  PRODUCTS
2.01 FLEXIBLE PIPE CONNECTORS - STEEL PIPING

A. Manufacturers:
1. The Metraflex Company:  www.metraflex.com.

B. Inner Hose:  Stainless Steel .
C. Exterior Sleeve:  Single braided, stainless steel.
D. Pressure Rating:  125 psi and 450 degrees F.
E. Joint:  As Specified for Pipe Joints .
F. Size:  Use pipe sized units.
G. Maximum offset:  3/4 inch on each side of installed center line.

2.02 FLEXIBLE PIPE CONNECTORS - COPPER PIPING
A. Manufacturer:

1. The Metraflex Company:  www.metraflex.com.
B. Inner Hose:  Bronze.
C. Exterior Sleeve:  Braided bronze.
D. Pressure Rating:  125 psi and 450 degrees F.
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E. Joint:  As specified for pipe joints .
F. Size:  Use pipe sized units.
G. Maximum offset:  3/4 inch on each side of installed center line.

2.03 EXPANSION JOINTS - HOSE AND BRAID
A. Manufacturers:

1. Flex-Weld, Inc; Keflex Ke-Loop :  www.flex-weld.com.
2. The Metraflex Company; Metraloop :  www.metraflex.com.

B. Provide flexible loops with two flexible sections of hose and braid, two 90 degree elbows, and
180 degree return with support bracket and air release or drain plug.

C. Provide flexible loops capable of movement in the x, y, and z planes.  Flexible loops to impart
no thrust loads to the building structure.

D. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel, sized to
match piping.
1. Maximum Allowable Working Pressure:  150 psig  at 180 degrees F.
2. Accommodate the Following:

a. Axial Deflection in Compression and Expansion :
b. Lateral Movement:  2 inch .
c. Angular Rotation:  15 degrees.
d. Force developed by 1.5 times specified maximum allowable operating pressure.

3. End Connections:  Same as specified for pipe jointing.
4. Provide necessary accessories including, but not limited to, swivel joints.

2.04 ACCESSORIES
A. Pipe Alignment Guides:

1. Manufacturers:
a. Flex-Weld, Inc:  www.flex-weld.com.
b. The Metraflex Company; PGQ Glide Riser Guide:  www.metraflex.com.

2. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame
with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inches
travel.

B. Engineered Riser Anchor Clamps:
1. Manufacturers:

a. The Metraflex Company; Engineered Riser Anchor Clamp :  www.metraflex.com.
2. Applications:

a. Provide one clamp to serve as a riser clip.
1) Verify the total load of filled pipe to be supported will be a safety factor of one

less than the maximum loading of the clamp per the manufacturer's instructions.
b. Provide one clamp above and one clamp below the slab to anchor pipe.

3. Provide two piece, ductile iron in compliance with ASTM A536.  Use with metal pipes with
an outer diameter of 2.5 inches to 8 inches.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.
C. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide line

size flexible connectors.
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D. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is
directed along axis of pipe only.  Erect piping such that strain and weight is not on cast
connections or apparatus.

E. Provide support and equipment required to control expansion and contraction of piping.
 Provide loops, pipe offsets, and swing joints, or expansion joints where required.

END OF SECTION
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SECTION 230517
SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pipe sleeves.
B. Manufactured sleeve-seal systems.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 230553 - Identification for HVAC Piping and Equipment:  Piping identification.
C. Section 230719 - HVAC Piping Insulation.

1.03 REFERENCE STANDARDS
A. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type

Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2022a.
B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2023a.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall

penetration seals.  Indicate installation, layout, weights, mounting and support details, and
piping connections.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.
B. Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

PART 2  PRODUCTS
2.01 PIPE SLEEVES

A. Vertical Piping:
1. Sleeve Length:  1 inch above finished floor.
2. Provide sealant for watertight joint.

B. Pipe Passing Through Exterior Walls:
1. Zinc coated or cast iron pipe with asphalt coating.
2. Provide watertight space with link rubber or modular seal between sleeve and pipe on

both pipe ends.
C. Pipe Passing Through Mechanical Floors and walls:

1. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate except in mechanical rooms.

D. Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Floor, Partitions, and Beam Flanges:  1-1/2 inch  greater than external; pipe

diameter.
3. All Rated Openings:  Caulked tight with fire stopping material in compliance with ASTM

E814 in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
2.02 MANUFACTURED SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. Advance Products & Systems, LLC; Innerlynx :  www.apsonline.com.
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2. Flexicraft Industries; PipeSeal :  www.flexicraft.com.
B. Modular/Mechanical Seal:

1. Synthetic rubber interlocking links continuously fill annular space between pipe and
wall/casing opening.

2. Provide watertight seal between pipe and wall/casing opening.
3. Elastomer element size and material in accordance with manufacturer's

recommendations.
4. Glass reinforced plastic pressure end plates.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION
A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe,

joints, or connected equipment.
D. Structural Considerations:

1. Do not penetrate building structural members unless indicated.
E. Provide sleeves when penetrating footings, floors, walls, and partitions .  Seal pipe including

sleeve penetrations to achieve fire resistance equivalent to fire separation required.
1. Aboveground Piping:

a. Pack solid using mineral fiber in compliance with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur

between conditioned and unconditioned spaces.
2. All Rated Openings:  Caulk tight with fire stopping material in compliance with ASTM E814

in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
3. Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable

chloroprene inserts with mastic-sealed components.
F. Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve

and piping.
5. Tighten bolting for a water-tight seal.
6. Install in accordance with manufacturer's recommendations.

G. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.
 Ensure flanges, union, and couplings for servicing are consistently provided.

3.03 CLEANING
A. Upon completion of work, clean all parts of the installation.
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B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may
have accumulated from the installation and testing of the system.

END OF SECTION
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SECTION 230519
METERS AND GAUGES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gauges and pressure gauge taps.
B. Thermometers and thermometer wells.

1.02 RELATED REQUIREMENTS
A. Section 232113 - Hydronic Piping.

1.03 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2022.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014 (Reapproved

2020).
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014

(Reapproved 2021).
D. AWWA M6 - Water Meters -- Selection, Installation, Testing, and Maintenance; 2012, with

Addendum (2018).
E. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
PART 2  PRODUCTS
2.01 PRESSURE GAUGES

A. Manufacturers:
1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Moeller Instrument Company, Inc:  www.moellerinstrument.com.
3. Omega Engineering, Inc:  www.omega.com.

B. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi and KPa.

2.02 PRESSURE GAUGE TAPPINGS
A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.

2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Dwyer Instruments, Inc:  www.dwyer-inst.com.
2. Omega Engineering, Inc:  www.omega.com.
3. Weksler Glass Thermometer Corp:  www.wekslerglass.com.
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B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;
lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller

than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from
insulation.

C. Provide instruments with scale ranges selected according to service with largest appropriate
scale.

D. Install gauges and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

E. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to
zero.

END OF SECTION
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SECTION 230523
GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Applications.
B. General requirements.
C. Ball valves.
D. Butterfly valves.
E. Check valves.
F. Drain valves.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 083100 - Access Doors and Panels.
C. Section 230719 - HVAC Piping Insulation.
D. Section 232113 - Hydronic Piping.

1.03 REFERENCE STANDARDS
A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2020.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.
C. ASME B31.9 - Building Services Piping; 2020.
D. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe

Fittings; 2004 (Reapproved 2023).
E. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining

Castings for Use at Elevated Temperatures; 1999 (Reapproved 2022).
F. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision

(2019).
G. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.
H. AWWA C606 - Grooved and Shouldered Joints; 2022.
I. MSS SP-45 - Drain and Bypass Connections; 2020.
J. MSS SP-67 - Butterfly Valves; 2022.
K. MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.
L. MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.
M. MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.
N. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;

2010, with Errata .
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on valves including manufacturers catalog information.  Submit

performance ratings, rough-in details, weights, support requirements, and piping connections.
C. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, maintenance and repair data, and parts listings.
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1.05 QUALITY ASSURANCE
A. Manufacturer:

1. Obtain valves for each valve type from single manufacturer.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
1. Minimize exposure of operable surfaces by setting plug and ball valves to open position.
2. Protect valve parts exposed to piped medium against rust and corrosion.
3. Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
4. Secure check valves in either the closed position or open position.
5. Adjust butterfly valves to closed or partially closed position.

B. Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.

a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

2. Store valves in shipping containers and maintain in place until installation.
a. Store valves indoors in dry environment.
b. Store valves off the ground in watertight enclosures when indoor storage is not an

option.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Provide the following valves for the applications indicated:
1. Isolation (Shutoff):  Butterfly and Ball .

a. 2-1/2 NPS and smaller: Bronze Ball Valve.
2. Check Valves:

a. 2-1/2 NPS and Smaller:  Bronze Swing Check Valve.
3. Low Point Drains:

a. All Sizes: 3/4 NPS Bronze Drain Valve with Cap.
2.02 GENERAL REQUIREMENTS

A. Valve Pressure and Temperature Ratings:  No less than rating indicated; as required for system
pressures and temperatures.

B. Valve Sizes:  Match upstream piping unless otherwise indicated.
C. Valve Actuator Types:

1. Gear Actuator:  Quarter-turn valves 8 NPS and larger.
2. Handwheel:  Valves other than quarter-turn types.
3. Hand Lever:  Quarter-turn valves 6 NPS  and smaller .
4. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator, of size

and with chain for mounting height, as indicated in the "Valve Installation" Article.
D. Valves in Insulated Piping:  Provide 2 NPS stem extensions and the following features:

1. Ball Valves:  Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

2. Butterfly Valves:  Extended neck.
3. Memory Stops:  Fully adjustable after insulation is installed.

E. Memory Stops:  Fully adjustable after insulation is installed.
F. Valve-End Connections:

1. Flanges on Iron Valves:  ASME B16.1 for flanges on iron valves.
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2. Solder Joint Connections:  ASME B16.18.
3. Mechanical Press: ASME B16.51
4. Grooved End Connections:  AWWA C606.

G. General ASME Compliance:
1. Building Services Piping Valves:  ASME B31.9.

H. Bronze Valves:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

I. Valve Bypass and Drain Connections:  MSS SP-45.
J. Source Limitations:  Obtain each valve type from a single manufacturer.

2.03 BRONZE BALL VALVES
A. Two Piece, Full Port with Bronze or Brass  Trim:

1. Comply with MSS SP-110.
2. CWP Rating:  600 psig.
3. Body:  Bronze.
4. Ends:  Threaded or Mechanical Press
5. Seats:  PTFE  or RPTFE.
6. Stem:  Extended Brass .
7. Ball:  Chrome plated brass.
8. Manufacturers:

a. Apollo Valves:  www.apollovalves.com.
2.04 IRON, SINGLE FLANGE BUTTERFLY VALVES

A. Lug type: Bi-directional dead end service without downstream flange.
1. Comply with MSS SP-67, Type I.
2. CWP Rating:  200 psig .
3. Body Material:  ASTM A536 ductile iron .
4. Stem:  One or two-piece stainless steel.
5. Seat:  EPDM .
6. Disc:  Aluminum-bronze .
7. Manufacturers:

a. Apollo Valves:  www.apollovalves.com.
2.05 IRON, GROOVED-END BUTTERFLY VALVES

A. CWP Rating:  300 psig (2070 kPa):  8 NPS (50 DN) or smaller .
1. Comply with MSS SP-67, Type I.
2. Body:  ASTM A536 Ductile Iron.
3. Stem:  Stainless steel.
4. Disc:  Aluminum Bronze.
5. Disc Seal:  EPDM.
6. Manufacturers:

a. Victaulic Series 761: www.victaulic.com
2.06 BRONZE LIFT CHECK VALVES

A. Class 125:
1. CWP Rating: 400 psig.
2. Design: Horizontal or Vertical flow.
3. Body:  Bronze.
4. Ends:  Threaded.
5. Disc: RPTFE Ball Cone Check.
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6. Manufacturers:
a. Apollo Valves: www.apollovalves.com.

2.07 BRONZE SWING CHECK VALVES
A. Class 125:  CWP Rating:  200 psig (1380 kPa) .

1. Comply with MSS SP-80, Type 3.
2. Body Design:  Horizontal flow.
3. Body Material:  Bronze, ASTM B62.
4. Ends:  Threaded.
5. Disc:  Bronze.
6. Manufacturers:

a. Apollo Valves: www.apollovalves.com.
2.08 IRON, FLANGED END SWING CHECK VALVES

A. Class 125:  CWP Rating:  200 psig (1380 kPa) with Metal Seats .
1. Comply with MSS SP-71, Type I.
2. Design:  Clear or full waterway with flanged ends.
3. Body:  Gray iron with bolted bonnet in accordance with ASTM A126.
4. Trim:  Bronze.
5. Disc Holder:  Bronze.
6. Disc: ASTM A126 Cast Iron .

B. Manufacturers:
1. Apollo Valves: www.apollovalves.com.

2.09 IRON, GROOVED-END SWING CHECK VALVES
A. 300 CWP:

1. 2 NPS to 8 NPS.
2. 10 NPS to 12 NPS.
3. CWP Rating:  300 psig.
4. Body Material:  ASTM A536, Grade 65-45-12 ductile iron.
5. Disc: Stainless steel .
6. Coating: Black, non-lead paint.
7. Seat: EPDM.
8. Serviceable closure housing with removable cap.
9. Manufacturers:

a. Victaulic Series 712: www.victaulic.com.
2.10 DRAIN VALVE

A. Two Piece, Full Port with Bronze or Brass  Trim:
1. Comply with MSS SP-110.
2. CWP Rating:  300 psig .
3. Body:  Bronze.
4. Ends:  Threaded or Mechanical Press
5. 3/4" Hose Connection with heavy brass cap with heavy duty stainless steel chain.
6. Seats:  Multi-fill PTFE.
7. Stem:  Brass ASTMB16 .
8. Ball:  Chrome plated brass .
9. Manufacturers:

a. Apollo Valves:  www.apollovalves.com.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges, are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.
C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects

that could compromise effectiveness.
D. Should valve is determined to be defective, replace with new valve.

3.02 INSTALLATION
A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while

maintaining system operation and full accessibility for servicing.
B. Provide separate valve support as required and locate valve with stem at or above center of

piping, maintaining unimpeded stem movement.
C. Provide chainwheels on operators for valves 4 NPS and larger where located 8 feet or more

above finished floor, terminating 6 feet above finished floor.
END OF SECTION
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SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, piping, and other HVAC/hydronic work.
1.02 RELATED REQUIREMENTS

A. Section 033000 - Cast-in-Place Concrete:  Concrete equipment pads.
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 A181/A181M - Standard Specification for Carbon Steel Forgings, for General-Purpose
Piping; 2023.

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with

Editorial Revision (2022).
F. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;

2023.
G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
H. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 2023.
I. MFMA-4 - Metal Framing Standards Publication; 2004.
J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2018, with Amendment (2019).
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
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 033000.
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1.05 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for channel

(strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and masonry
anchors, and thermal insulated pipe supports.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

1.06 QUALITY ASSURANCE
A. Comply with applicable building code.

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 plumbing 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 3 .  Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless
specifically indicated or permitted.

5. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. 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. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation :  www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation :  www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.
d. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,

and hardware produced by a single manufacturer.
2. Comply with MFMA-4.
3. Channel Material:

a. Indoor Dry Locations:  Use galvanized steel .
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.
5. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.

C. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
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b. Piping up to 1 inch (27 mm) nominal:  1/4 inch diameter.
c. Piping larger than 1 inch (27 mm) nominal:  3/8 inch diameter.
d. Trapeze Support for Multiple Pipes:  3/8 inch diameter.

D. Thermal Insulated Pipe Supports:
1. General Construction and Requirements:

a. Insulated pipe supports to be provided at hanger, support, and guide locations on
pipe requiring insulation or additional support.

b. Surface Burning Characteristics:  Flame spread index/smoke developed index of
5/30, maximum, when tested in accordance with ASTM E84 or UL 723.

c. Pipe supports to be provided for nominally sized, 1/2 inch to 30 inch iron pipes.
d. Insulation inserts to consist of rigid polyisocyanurate (urethane) insulation surrounded

by a 360 degree, PVC jacketing.
2. PVC Jacket:

a. Pipe insulation protection shields to be provided with a ball bearing hinge and locking
seam.

b. Moisture Vapor Transmission:  0.0071 perm inch, when tested in accordance with
ASTM E96/E96M.

c. Thickness:  60 mil.
3. Pipe insulation protection shields to be provided at the hanger points and guide locations

on pipes requiring insulation as indicated on drawings.
E. Pipe Supports:

1. Liquid Temperatures Up To 122 degrees F:
a. Overhead Support:  MSS SP-58 Types 1, 3 through 12.
b. Support From Below:  MSS SP-58 Types 35 through 38.

F. Pipe Stanchions:  For pipe runs, use stanchions of same type and material where vertical
adjustment is required for stationary pipe.
1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
2. Provide coated or plated saddles to isolate steel hangers from dissimilar metal tube or

pipe.
G. Beam Clamps:  MSS SP-58 Types 19 through 23, 25 or 27 through 30 based on required load.

1. Material:  ASTM A36/A36M carbon steel or ASTM A181/A181M forged steel.
2. Provide clamps with hardened steel cup-point set screws and lock-nuts for anchoring in

place.
H. Riser Clamps:

1. Provide copper plated clamps for copper tubing support.
2. For insulated pipe runs, provide two bolt-type clamps designed for installation under

insulation.
I. Offset Pipe Clamps:  Double-leg design two-piece pipe clamp.
J. Strut Clamps:  Two-piece pipe clamp.
K. Insulation Clamps:  Two bolt-type clamps designed for installation under insulation.
L. Pipe Hangers:  For a given pipe run, use hangers of the same type and material.

1. Material:  Malleable iron, ASTM A47/A47M; or carbon steel, ASTM A36/A36M.
2. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or

pipe.
M. Dielectric Barriers:  Provide between metallic supports and metallic piping and associated items

of dissimilar type; acceptable dielectric barriers include rubber or plastic sheets or coatings
attached securely to pipe or item.

N. Nonpenetrating Rooftop Supports for Low-Slope Roofs:
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1. Provide steel pedestals with thermoplastic or rubber base that rest on top of roofing
membrane, not requiring any attachment to the roof structure and not penetrating the
roofing assembly, with support fixtures as specified.

2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing
assembly.

3. Attachment/Support Fixtures:  As recommended by manufacturer, same type as indicated
for equivalent indoor hangers and supports.

4. Mounting Height:  Provide minimum clearance of 6 inches under supported component to
top of roofing.

O. Pipe Shields for Insulated Piping:
1. General Construction and Requirements:

a. Surface Burning Characteristics:  Comply with ASTM E84 or UL 723.
b. Shields Material:  UV-resistant polypropylene with glass fill.
c. Maximum Insulated Pipe Outer Diameter:  12-5/8 inch.
d. Minimum Service Temperature:  Minus 40 degrees F.
e. Maximum Service Temperature:  178 degrees F.
f. Pipe shields to be provided at hanger, support, and guide locations on pipe requiring

insulation or additional support.
P. 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. 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.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Provide independent support from building structure.  Do not provide support from piping,

ductwork, conduit, or other systems.
C. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
D. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
F. Provide thermal insulated pipe supports complete with hangers and accessories.  Install

thermal insulated pipe supports during the installation of the piping system.
G. Equipment Support and Attachment:
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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.

H. Preset Concrete Inserts:  Use manufacturer-provided closure strips to inhibit concrete seepage
during concrete pour.

I. Secure fasteners according to manufacturer's recommended torque settings.
J. Remove temporary supports.

END OF SECTION
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SECTION 230553
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 099123 - Interior Painting:  Identification painting.

1.03 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2017.

1.04 SUBMITTALS
A. See Section 013000 - 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:
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1. Advanced Graphic Engraving :  www.advancedgraphicengraving.com/#sle.
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 099123, 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 099123 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 099123.
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.
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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.
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 230593
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 019113 - General Commissioning Requirements:  Commissioning requirements that

apply to all types of work.
B. Section 230800 - 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, with Errata (2022).
D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2023.

1.04 SUBMITTALS
A. See Section 013000 - 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.
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C. Minimum Outside Air:  Adjust to provide the minimum quantity shown on the contract plans.
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 019113 - General Commissioning Requirements and 230800 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.
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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.
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.
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6. Service factor.
7. Starter size, rating, heater elements.
8. Sheave Make/Size/Bore.

B. Cooling Coils:
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.
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13. Number of Belts/Make/Size.
14. Fan RPM.

F. Return Air/Outside Air:
1. Identification/location.
2. Design air flow.
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.
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d. Calibrated.
7. Test static pressure.
8. Test orifice differential pressure.
9. Leakage.

J. Terminal Unit Data:
1. Manufacturer.
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 230713
DUCT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Duct insulation.
B. Insulation jackets.

1.02 RELATED REQUIREMENTS
A. Section 230553 - Identification for HVAC Piping and Equipment.
B. Section 233100 - 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;

2023d.
F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 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 013000 - 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.
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B. Insulation:  ASTM C553; flexible, noncombustible blanket.
1. K value:  0.36 at 75 degrees F, when tested in accordance with ASTM C518.
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.
2.04 JACKETS
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.
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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.
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.
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1) Minimum Thickness: 3 inches.
2) Minimum R value: R-12.
3) Jacket Type: Vapor Barrier.

END OF SECTION
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SECTION 230716
HVAC EQUIPMENT INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Equipment insulation.
B. Flexible removable and reusable blanket insulation.
C. Covering.

1.02 REFERENCE STANDARDS
A. 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).

B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

C. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
2017 (Reapproved 2023).

D. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

E. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013 (Reapproved 2019).

F. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type
Pipe Insulation (Metal-Mesh Covered) (Industrial Type); 2022a.

G. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014 (Reapproved 2019).

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023d.

I. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2023.

J. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for equipment scheduled.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled 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.

1.05 FIELD CONDITIONS
A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,

mastics, and insulation cements.
B. Maintain temperature during and after installation for minimum period of 24 hours.
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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. 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 C553; flexible, noncombustible.
1. K Value:  0.36 at 75 degrees F, when tested in accordance with ASTM C177 or ASTM

C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:  Kraft paper reinforced with glass fiber yarn and bonded to aluminized
film.
1. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
2. Secure with self-sealing longitudinal laps and butt strips.
3. Secure with outward clinch expanding staples and vapor barrier mastic.

D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
2.03 GLASS FIBER, RIGID

A. Manufacturer:
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 C612 or ASTM C592; rigid, noncombustible.
1. K Value:  0.25 at 75 degrees F, when tested in accordance with ASTM C177 or ASTM

C518.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.
4. Maximum Density:  8.0 lb/cu ft.

C. Vapor Barrier Jacket:
1. Kraft paper reinforced 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 self-sealing longitudinal laps and butt strips.
4. Secure with outward clinch expanding staples and vapor barrier mastic.

2.04 HYDROUS CALCIUM SILICATE
A. Manufacturer:

1. Johns Manville Corporation :  www.jm.com/#sle.
B. Insulation:  ASTM C533; rigid molded, asbestos free, gold color.

1. K Value:  0.40 at 300 degrees F, when tested in accordance with ASTM C177 or ASTM
C518.

2. Maximum Service Temperature:  1200 degrees F.
3. Density:  15 lb/cu ft.
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2.05 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Manufacturer:

1. Aeroflex USA, Inc:  www.aeroflexusa.com/#sle.
2. Armacell LLC :  www.armacell.us/#sle.
3. K-Flex USA LLC :  www.kflexusa.com/#sle.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1, in sheet form.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
2.06 JACKETS

A. PVC Plastic:
1. Jacket:  Sheet material, off-white color.

a. Minimum Service Temperature:  Minus 40 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM

E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

B. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire retardant
lagging adhesive.
1. Lagging Adhesive:  Compatible with insulation.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are clean and dry, with foreign material removed.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Factory Insulated Equipment:  Do not insulate.
C. Exposed Equipment:  Locate insulation and cover seams in least visible locations.
D. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten

insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
E. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.  On

cold equipment, use vapor barrier cement.
F. Insulated equipment containing fluids below ambient temperature; insulate entire system.
G. Fiber glass insulated equipment containing fluids below ambient temperature; provide vapor

barrier jackets, factory-applied or field-applied.  Finish with glass cloth and vapor barrier
adhesive.

H. For hot equipment containing fluids 140 degrees F or less, do not insulate flanges and unions,
but bevel and seal ends of insulation.

I. For hot equipment containing fluids over 140 degrees F, insulate flanges and unions with
removable sections and jackets.

J. Fiber glass insulated equipment containing fluids above ambient temperature; provide standard
jackets, with or without vapor barrier, factory-applied or field-applied.  Finish with glass cloth
and adhesive.
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K. Inserts and Shields:
1. Application:  Equipment 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between hangers and inserts.
3. Insert Location:  Between support shield and equipment and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating

material suitable for the planned temperature range.
L. Finish insulation at supports, protrusions, and interruptions.
M. Equipment in Mechanical Equipment Rooms or Finished Spaces:  Finish with canvas jacket

sized for finish painting.
3.03 SCHEDULE

A. Heating Systems:
1. Air Separators:
2. Expansion Tanks:

END OF SECTION



Highland Falls-Fort Montgomery CSD 230719
HS/IS Renovations HVAC Piping Insulation
Project No. 2022-138 Ph3  Page No. 1 of 5 

SECTION 230719
HVAC PIPING INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Flexible removable and reusable blanket insulation.
C. Jackets and accessories.
D. Engineered wall outlet seals and refrigerant piping insulation protection.

1.02 RELATED REQUIREMENTS
A. Section 232113 - Hydronic Piping:  Placement of hangers and hanger inserts.
B. Section 232300 - Refrigerant Piping:  Placement of inserts.

1.03 REFERENCE STANDARDS
A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric); 2014.
C. 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).

D. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

E. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
2017 (Reapproved 2023).

F. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

G. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.
H. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.
I. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel; 2008 (Reapproved 2023).
J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2023d.
K. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials; 2023.
L. 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).

M. 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).

N. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for
Exposure of Nonmetallic Materials; 2013 (Reapproved 2021).

O. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
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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.
2.03 CELLULAR GLASS

A. Pipe and Tubing Insulation:  ASTM C552, Type II, Grade 6.
1. K Value:  0.35 at 100 degrees F.
2. Service Temperature Range:  From 250 degrees F to 800 degrees F.
3. Water Vapor Permeability:  0.005 perm inch maximum per inch.
4. Water Absorption:  0.5 percent by volume, maximum.
5. Density:  A minimum of 6.12 lb/cu ft.

B. Block Insulation:  ASTM C552, Type I, Grade 6.
1. K Value:  0.35 at 100 degrees F.
2. Service Temperature:  800 degrees F, maximum.
3. Water Vapor Permeability:  0.005 perm inch maximum per inch.
4. Water Absorption:  0.5 percent by volume, maximum.

2.04 HYDROUS CALCIUM SILICATE
A. Manufacturers:

1. Johns Manville Corporation :  www.jm.com/#sle.
B. Insulation:  ASTM C533 and ASTM C795; rigid molded, asbestos free, gold color.



Highland Falls-Fort Montgomery CSD 230719
HS/IS Renovations HVAC Piping Insulation
Project No. 2022-138 Ph3  Page No. 3 of 5 

1. K Value:  0.40 at 300 degrees F, when tested in accordance with ASTM C177 or ASTM
C518.

2. Maximum Service Temperature:  1200 degrees F.
3. Density:  15 lb/cu ft.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
2.05 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.
2.06 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.

2.07 ENGINEERED WALL OUTLET SEALS AND REFRIGERANT PIPING INSULATION
PROTECTION
A. Pipe Penetration Wall Seal:  Seals HVAC piping wall penetrations with compression gasket wall

mounted rigid plastic outlet cover.
1. Wall Outlet Size, Stucco and Masonry Applications:  7-1/2 inch wide by 10 inch high.

a. Elastomeric Sleeve Diameter:  1-11/16 inch.
2. Outlet Cover Color:  White .
3. Water Penetration:  Comply with ASTM E331.
4. Air Leakage:  Comply with ASTM E283.

B. Insulation Protection System:  Refrigerant piping insulation PVC protective cover.
1. PVC Insulation Cover Color:  White  with full-length velcro fastener.
2. Weatherization and Ultraviolet Exposure Protection:  Comply with ASTM G153.
3. Water/Vapor Permeability:  Comply with ASTM E96/E96M.
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4. Flame Spread and Smoke Development Rating of 24/450:  Comply with ASTM E84 or UL
723.

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, pump bodies, 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.

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. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating

material suitable for the planned temperature range.
I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish

at supports, protrusions, and interruptions.  At fire separations, refer to Section 078400.
J. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above

finished floor):  Finish with PVC jacket and fitting covers .
K. 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. Heating Systems:
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1. Heating Water Supply and Return: Glass Fiber, 1-1/2 in on pipes 1-1/4 in and less. 2 in on
pipes 2" and more.

2. Glycol Heating Supply and Return:Glass Fiber, 1-1/2 in on pipes 1-1/4 in and less. 2 in on
pipes 2" and more

B. Cooling Systems:
1. Condensate Drains from Cooling Coils: Glass Fiber, 1-1/2 in on pipes 1-1/4 in and less.
2. Refrigerant Suction: Closed Cell, 1" on pipes 1/1/4 in and less.
3. Refrigerant Hot Gas: Closed Cell, 1" on pipes 1/1/4 in and less.

END OF SECTION
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SECTION 230800
COMMISSIONING OF HVAC

PART 1  GENERAL
1.01 SUMMARY

A. See Section 019113 - General Commissioning Requirements for overall objectives; comply with
the requirements of Section 019113.

B. This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for the commissioning activities relating to that system or
equipment item.

C. The Commissioning Authority (CA) directs and coordinates all commissioning activities and
provides Prefunctional Checklists and Functional Test Procedures for Contractor's use.

D. The  HVAC systems install in this contract is  to be commissioned, including commissioning
activities for the following specific items:
1. Control system.
2. Major and minor equipment items.
3. Terminal units.
4. Other equipment and systems explicitly identified elsewhere in Contract Documents as

requiring commissioning.
E. The Prefunctional Checklist and Functional Test requirements specified in this section are in

addition to, not a substitute for, inspection or testing specified in other sections.
1.02 SUBMITTALS

A. Updated Submittals:  Keep the Commissioning Authority informed of all changes to control
system documentation made during programming and setup; revise and resubmit when
substantial changes are made.

B. Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of
Commissioning Authority.

C. HVAC Control System O&M Manual Requirements.  In addition to documentation specified
elsewhere, compile and organize at minimum the following data on the control system:
1. Specific step-by-step instructions on how to perform and apply all functions, features,

modes, etc. mentioned in the controls training sections of this specification and other
features of this system.  Provide an index and clear table of contents.  Include the detailed
technical manual for programming and customizing control loops and algorithms.

2. Full as-built set of control drawings.
3. Full as-built sequence of operations for each piece of equipment.
4. Full points list; in addition to the information on the original points list submittal, include a

listing of all rooms with the following information for each room:
a. Floor.
b. Room number.
c. Room name.
d. Air handler unit ID.
e. Reference drawing number.
f. Air terminal unit tag ID.
g. Heating and/or cooling valve tag ID.
h. Minimum air flow rate.
i. Maximum air flow rate.

5. Full print out of all schedules and set points after testing and acceptance of the system.
6. Full as-built print out of software program.
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7. Marking of all system sensors and thermostats on the as-built floor plan and HVAC
drawings with their control system designations.

8. Maintenance instructions, including sensor calibration requirements and methods by
sensor type, etc.

9. Control equipment component submittals, parts lists, etc.
10. Warranty requirements.
11. Copies of all checkout tests and calibrations performed by the Contractor (not

commissioning tests).
12. Organize and subdivide the manual with permanently labeled tabs for each of the

following data in the given order:
a. Sequences of operation.
b. Control drawings.
c. Points lists.
d. Controller and/or module data.
e. Thermostats and timers.
f. Sensors and DP switches.
g. Valves and valve actuators.
h. Dampers and damper actuators.
i. Program setups (software program printouts).

D. Project Record Documents:  See Section 017800 for additional requirements.
1. Submit updated version of control system documentation, for inclusion with operation and

maintenance data.
2. Show actual locations of all static and differential pressure sensors (air, water and building

pressure) and air-flow stations on project record drawings.
E. Training Manuals:  See Section 017900 for additional requirements.

PART 2  PRODUCTS
2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and
required functional performance testing; unless otherwise noted such testing equipment will
NOT become the property of Owner.

B. 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.

PART 3  EXECUTION
3.01 PREPARATION

A. Cooperate with the Commissioning Authority in development of the Prefunctional Checklists
and Functional Test Procedures.

B. Furnish additional information requested by the Commissioning Authority.
C. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning,

equipment start-up and testing, adjusting, and balancing start and completion for use by the
Commissioning Authority; update the schedule as appropriate.

D. Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning,
startup of each piece of equipment and testing, adjusting, and balancing will occur; when
commissioning activities not yet performed or not yet scheduled will delay construction notify
ahead of time and be proactive in seeing that the Commissioning Authority has the scheduling
information needed to efficiently execute the commissioning process.
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E. Put all HVAC equipment and systems into operation and continue operation during each
working day of testing, adjusting, and balancing and commissioning, as required.

F. Provide test holes in ducts and plenums where directed to allow air measurements and air
balancing; close with an approved plug.

G. Provide temperature and pressure taps in accordance with Contract Documents.
3.02 INSPECTING AND TESTING - GENERAL

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment
or other assembly to be commissioned.

B. Perform the Functional Tests directed by the Commissioning Authority for each item of
equipment or other assembly to be commissioned.

C. 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 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).
D. Isolation Valve or System Valve Leak Check:  For valves not by coils.

1. With full pressure in the system, command valve closed.
2. Use an ultra-sonic flow meter to detect flow or leakage.

E. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to
Owner.

3.03 TAB COORDINATION
A. TAB:  Testing, adjusting, and balancing of HVAC.
B. Coordinate commissioning schedule with TAB schedule.
C. Review the TAB plan to determine the capabilities of the control system toward completing

TAB.
D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such as

handheld control system interface for setting terminal unit boxes, etc.
E. Have all required Prefunctional Checklists, calibrations, startup and component Functional

Tests of the system completed and approved by the Commissioning Authority prior to starting
TAB.

F. Provide a qualified control system technician to operate the controls to assist the TAB
technicians or provide sufficient training for the TAB technicians to operate the system without
assistance.

3.04 CONTROL SYSTEM FUNCTIONAL TESTING
A. Prefunctional Checklists for control system components will require a signed and dated

certification that all system programming is complete as required to accomplish the
requirements of Contract Documents and the detailed Sequences of Operation documentation
submittal.

B. Do not start Functional Testing until all controlled components have themselves been
successfully Functionally Tested in accordance with Contract Documents.
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C. Using a skilled technician who is familiar with this building, execute the Functional Testing of
the control system as required by the Commissioning Authority.

D. Functional Testing of the control system constitutes demonstration and trend logging of control
points monitored by the control system.
1. The scope of trend logging is partially specified; trend log up to 50 percent more points

than specified at no extra cost to Owner.
2. Perform all trend logging specified in Prefunctional Checklists and Functional Test

procedures.
E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the

equipment they are attached to, including any interlocks with other equipment or systems;
further testing during control system Functional Test is not required unless specifically indicated
below.

F. Demonstrate the following to the Commissioning Authority during testing of controlled
equipment; coordinate with commissioning of equipment.
1. Setpoint changing features and functions.
2. Sensor calibrations.

G. Demonstrate to the Commissioning Authority:
1. That all specified functions and features are set up, debugged and fully operable.
2. That scheduling features are fully functional and setup, including holidays.
3. That all graphic screens and value readouts are completed.
4. Correct date and time setting in central computer.
5. That field panels read the same time as the central computer; sample 10 percent of field

panels; if any of those fail, sample another 10 percent; if any of those fail test all remaining
units at no extra cost to Owner.

6. Functionality of field panels using local operator keypads and local ports (plug-ins) using
portable computer/keypad; demonstrate 100 percent of panels and 10 percent of ports; if
any ports fail, sample another 10 percent; if any of those fail, test all remaining units at no
extra cost to Owner.

7. Power failure and battery backup and power-up restart functions.
8. Global commands features.
9. Security and access codes.
10. Occupant over-rides (manual, telephone, key, keypad, etc.).
11. O&M schedules and alarms.
12. Occupancy sensors and controls.
13. All control strategies and sequences not tested during controlled equipment testing.

H. If the control system, integral control components, or related equipment do not respond to
changing conditions and parameters appropriately as expected, as specified and according to
acceptable operating practice, under any of the conditions, sequences, or modes tested,
correct all systems, equipment, components, and software required at no additional cost to
Owner.

3.05 OPERATION AND MAINTENANCE MANUALS
A. See Section 017800 for additional requirements.
B. Submit manuals related to items that were commissioned to Commissioning Authority for

review; make changes recommended by Commissioning Authority.
C. Commissioning Authority will add commissioning records to manuals after submission to

Owner.
3.06 DEMONSTRATION AND TRAINING

A. See Section 017900 for additional requirements.
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B. Demonstrate operation and maintenance of HVAC system to Owner' personnel; if during any
demonstration, the system fails to perform in accordance with the information included in the
O&M manual, stop demonstration, repair or adjust, and repeat demonstration.  Demonstrations
may be combined with training sessions if appropriate.

C. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and
demonstrations to the Commissioning Authority during Functional Testing.

D. Provide the services of manufacturer representatives to assist instructors where necessary.
E. Provide the services of the HVAC controls instructor at other training sessions, when

requested, to discuss the interaction of the controls system as it relates to the equipment being
discussed.

END OF SECTION
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SECTION 230923
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 GENERAL
1.01 DESCRIPTION OF WORK

A. 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.
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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.

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.
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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
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.
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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
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.
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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.

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.
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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.

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
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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.

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.
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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
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.
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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.

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.
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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.

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.
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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

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.
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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.

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
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SECTION 232113
HYDRONIC PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hydronic system requirements.
B. Heating water piping, above grade.
C. Heating water and glycol piping, above grade.
D. Equipment drains and overflows.
E. Unions, flanges, mechanical couplings, and dielectric connections.
F. Valves:

1. Ball valves.
2. Butterfly valves.
3. Check valves.

G. Flow controls.
1.02 RELATED REQUIREMENTS

A. Section 230553 - Identification for HVAC Piping and Equipment.
B. Section 230719 - HVAC Piping Insulation.
C. Section 232114 - Hydronic Specialties.
D. Section 232500 - HVAC Water Treatment:  Pipe cleaning.

1.03 REFERENCE STANDARDS
A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for

Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2023.

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 B31.9 - Building Services Piping; 2020.
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2022.
F. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service; 2023a.
G. ASTM A536 - Standard Specification for Ductile Iron Castings; 1984, with Editorial Revision

(2019).
H. ASTM B32 - Standard Specification for Solder Metal; 2020.
I. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
J. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.
K. ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications;

2018.
L. ASTM F1476 - Standard Specification for Performance of Gasketed Mechanical Couplings for

Use in Piping Applications; 2007 (Reapproved 2019).
M. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.
N. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).
O. AWWA C606 - Grooved and Shouldered Joints; 2022.
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P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.
C. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalog information.
3. Indicate valve data and ratings.
4. Show grooved joint couplings, fittings, valves, and specialties on drawings and product

submittals, specifically identified with the manufacturer's style or series designation.
D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining

procedures.
1.05 QUALITY ASSURANCE

A. Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single
manufacturer.

B. Coupling Manufacturer:
1. Perform on-site training by factory-trained representative to the Contractor's field

personnel in the proper use of grooving tools and installation of grooved joint products.
2. Periodic job site visits by factory-trained representative to ensure best practices in

grooved joint installation.
3. A distributor's representative is not considered qualified to perform the training.

C. Welder Qualifications:  Certify in accordance with ASME BPVC-IX.
1. Provide certificate of compliance from authority having jurisdiction, indicating approval of

welders.
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.
PART 2  PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints may be used in accessible locations only .

a. Accessible locations include those exposed on interior of building, in pipe chases,
and in mechanical rooms, aboveground outdoors, and as approved by Architect.

b. Use rigid joints unless otherwise indicated.
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c. Use gaskets of molded synthetic rubber with central cavity, pressure-responsive
configuration, and complying with ASTM D2000, Grade 2CA615A15B44F17Z for
circulating medium up to maximum 230 degrees F or Grade M3BA610A15B44Z for
circulating medium up to maximum 200 degrees F.

4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless
indicated otherwise.

C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges, unions, or grooved couplings
to allow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.

D. Valves:  Provide valves where indicated:
1. Provide drain valves where indicated, and if not indicated, provide at least at main shut-

off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch  ball 
valves with cap; pipe to nearest floor drain.

2. Isolate equipment using butterfly valves with lug end flanges or grooved mechanical
couplings.

3. For shut-off and to isolate parts of systems or vertical risers, use ball or butterfly  valves.
E. Welding Materials and Procedures:  Comply with ASME BPVC-IX.

2.02 HEATING WATER AND GLYCOL PIPING, ABOVE GRADE
A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black, using one of the following joint types:

1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M
welded.

2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

B. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B) , drawn, using one of the following joint
types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.

2. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.
3. Mechanical Press Sealed Fittings:  Double pressed type complying with ASME B16.22,

utilizing EPDM, nontoxic synthetic rubber sealing elements.
a. Manufacturers:

1) Apollo Valves :  www.apollovalves.com/#sle.
2) Grinnell Products :  www.grinnell.com/#sle.
3) Viega LLC :  www.viega.us/#sle.

2.03 EQUIPMENT DRAINS AND OVERFLOWS
A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B) , drawn; using one of the following joint

types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper

fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
2.04 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe 2 Inches and Less:
1. Copper Pipe:  Bronze, soldered joints.

B. Flanges for Pipe 2 Inches and Greater:
1. Ferrous Piping:  150 psig forged steel, slip-on.
2. Copper Piping:  Bronze.
3. Gaskets:  1/16 inch thick, preformed neoprene.
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C. Mechanical Couplings for Grooved and Shouldered Joints:  Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.
1. Dimensions and Testing:  In accordance with AWWA C606.
2. Mechanical Couplings: Comply with ASTM F1476.
3. Housing Material:  Ductile iron, galvanized complying with ASTM A536.
4. Gasket Material:  EPDM suitable for operating temperature range from minus 30 degrees

F to 230 degrees F.
5. Bolts and Nuts:  Hot dipped galvanized or zinc-electroplated steel.
6. When pipe is field grooved, provide coupling manufacturer's grooving tools.
7. Manufacturers:

a. Anvil International :  www.anvilintl.com/#sle.
b. Grinnell Products :  www.grinnell.com/#sle.
c. Victaulic Company :  www.victaulic.com/#sle.

D. Dielectric Connections:
1. Waterways:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600-volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting

piping.
d. Suitable for the required operating pressures and temperatures.

2. Flanges:
a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of

short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600-volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting

piping.
e. Suitable for the required operating pressures and temperatures.

2.05 BALL VALVES
A. Manufacturers:

1. Anvil International :  www.anvilintl.com/#sle.
2. Apollo Valves :  www.apollovalves.com/#sle.
3. Victaulic Company :  www.victaulic.com/#sle.

B. Up To and Including 2 Inches:
1. Bronze  one  piece body, stainless steel  ball, teflon seats and stuffing box ring, lever handle 

with balancing stops , solder  ends  with union .
C. Over 2 Inches:

1. Ductile iron  body, chrome plated  stainless  steel ball, teflon or Virgin TFE seat and stuffing
box seals, lever handle or gear operated , flanged  ends, rated to 800 psi .

2.06 BUTTERFLY VALVES
A. Manufacturers:

1. Anvil International :  www.anvilintl.com/#sle.
2. Apollo Valves :  www.apollovalves.com/#sle.
3. Victaulic Company :  www.victaulic.com/#sle.

B. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer, lug, or grooved  ends,
extended neck.
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C. Disc:  Construct of chrome plated ductile iron, stainless steel, ductile iron with EPDM
encapsulation, or Buna-N encapsulation .

D. Stem:  Stainless steel with stem offset from the centerline to provide full 360-degree
circumferential setting.

E. Operator:  10 position lever handle.
2.07 SWING CHECK VALVES

A. Manufacturers:
1. Anvil International :  www.anvilintl.com/#sle.
2. Apollo Valves :  www.apollovalves.com/#sle.
3. Victaulic Company :  www.victaulic.com/#sle.

B. Up To and Including 2 Inches:
1. Bronze body, bronze trim, bronze rotating swing disc, with composition disc, solder ends.

C. Over 2 Inches:
1. Iron body, bronze  trim, stainless steel or bronze  swing disc, renewable disc and seat,

flanged or grooved  ends.
2.08 SPRING LOADED CHECK VALVES

A. Manufacturers:
1. Anvil International :  www.anvilintl.com/#sle.
2. Shurjoint Piping Products, Inc:  www.shurjoint.com/#sle.
3. Victaulic Company :  www.victaulic.com/#sle.

B. Iron body, bronze trim, split plate, hinged with stainless steel spring, resilient seal bonded to
body, wafer, or threaded lug ends.

2.09 FLOW CONTROLS
A. Manufacturers:

1. Griswold Controls :  www.griswoldcontrols.com/#sle.
2. Hays Fluid Controls :  www.haysfluidcontrols.com/#sle.
3. ITT Bell & Gossett:  www.bellgossett.com/#sle.
4. Victaulic Company :  www.victaulic.com/#sle.

B. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature and
pressure test plug on inlet and outlet, blowdown/backflush drain.

C. Calibration:  Control flow within 10 percent of selected rating, over operating pressure range of
10 times minimum pressure required for control, minimum pressure 2 psi.

PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Prepare pipe for grooved mechanical joints as required by coupling manufacturer.
C. Remove scale and dirt on inside and outside before assembly.
D. Prepare piping connections to equipment using jointing system specified.
E. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or

caps.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install heating water, glycol, chilled water piping to ASME B31.9 requirements.
C. Route piping in orderly manner, parallel to building structure, and maintain gradient.
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D. Install piping to conserve building space and to avoid interference with use of space.
E. Group piping whenever practical at common elevations.
F. Sleeve pipe passing through partitions, walls, and floors.
G. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified .
H. Slope piping and arrange to drain at low points.
I. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.  Refer to Section 220516.
J. Grooved Joints:

1. Install in accordance with the manufacturer's latest published installation instructions.
2. Gaskets to be suitable for the intended service, molded, and produced by the coupling

manufacturer.
K. 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.
L. Pipe Hangers and Supports:

1. Install hangers to provide minimum 1/2-inch space between finished covering and
adjacent work.

2. Place hangers within 12 inches of each horizontal elbow.
3. Use hangers with 1-1/2 inches minimum vertical adjustment.  Design hangers for pipe

movement without disengagement of supported pipe.
4. Support vertical piping at every other floor.  Support riser piping independently of

connected horizontal piping.
5. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.
6. Provide copper plated hangers and supports for copper piping.

M. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.  Refer to Section 220719.

N. Install valves with stems upright or horizontal, not inverted.
3.03 SCHEDULES

A. Hanger Spacing for Copper Tubing.
1. 1/2 Inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
2. 1 Inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch.
3. 1-1/2 Inches and 2 Inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
4. 2-1/2 Inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

B. Hanger Spacing for Steel Piping.
1. 2-1/2 Inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.
2. 3 Inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.
3. 4 Inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.
4. 6 Inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.
5. 8 Inches:  Maximum span, 19 feet; minimum rod size, 5/8 inch.
6. 10 Inches:  Maximum span, 20 feet; minimum rod size, 3/4 inch.

END OF SECTION
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SECTION 232114
HYDRONIC SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Expansion tanks.
B. Air vents.
C. Air separators.
D. Strainers.
E. Pump connectors.
F. Combination pump discharge valves.
G. Pressure-temperature test plugs.
H. Balancing valves.
I. Combination flow controls.
J. Relief valves.
K. Pressure reducing valves.
L. Glycol system.

1.02 RELATED REQUIREMENTS
A. Section 232113 - Hydronic Piping.
B. Section 232500 - HVAC Water Treatment:  Pipe cleaning.

1.03 REFERENCE STANDARDS
A. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for

Construction of Pressure Vessels; 2023.
PART 2  PRODUCTS
2.01 EXPANSION TANKS

A. Manufacturers:
1. Amtrol Inc:  www.amtrol.com/#sle.
2. ITT Bell & Gossett:  www.bellgossett.com/#sle.
3. Taco, Inc:  www.taco-hvac.com/#sle.

B. Construction:  Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1;
supplied with National Board Form U-1, rated for working pressure of 125 psi, with flexible
EPDM diaphragm or bladder sealed into tank, and steel support stand.

C. Accessories:  Pressure gauge and air-charging fitting, tank drain; precharge to 12 psi.
D. Automatic Cold Water Fill Assembly:  Pressure reducing valve, reduced pressure double check

backflow preventer, test cocks, strainer, vacuum breaker, and valved by-pass.
2.02 AIR VENTS

A. Manufacturers:
1. Armstrong International, Inc:  www.armstronginternational.com/#sle.
2. ITT Bell & Gossett:  www.bellgossett.com/#sle.
3. Taco, Inc:  www.taco-hvac.com/#sle.

B. Manual Type:  Short vertical sections of 2-inch diameter pipe to form air chamber, with 1/8 inch
brass needle valve at top of chamber.

C. Float Type:
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1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel
valve and valve seat; suitable for system operating temperature and pressure; with
isolating valve.

2. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system
operating temperature and pressure; with isolating valve.

2.03 AIR SEPARATORS
A. Coalescing Air/Dirt Separators:

1. Manufacturers:
a. Armstrong International, Inc:  www.armstronginternational.com/#sle.
b. ITT Bell & Gossett:  www.bellgossett.com/#sle.
c. Spirotherm, Inc:  www.spirotherm.com/#sle.

2. Tank:  Fabricated steel tank; tested and stamped in accordance with ASME BPVC-VIII-1;
for 150 psi operating pressure and 270 degrees F maximum operating temperature;
subject to the requirements of the application and the manufacturer's standard maximum
operating conditions.

3. Coalescing Medium:  Provide structured copper or stainless steel  medium filling the entire
vessel to suppress turbulence and provide air elimination efficiency of 100 percent free air,
100 percent entrained air, and 99.6 percent dissolved air at the installed location.

4. Air Vent:  Integral float actuated air vent at top fitting of tank rated at 150 psi, threaded to
the top of the separator.

5. Inlet and Outlet Connections:  Threaded for 2 NPS and smaller; Class 150 flanged
connections for 2-1/2 NPS and larger.

6. Blowdown Connection:  Threaded.
7. Size:  Match system flow capacity.

2.04 STRAINERS
A. Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com/#sle.
2. Grinnell Products :  www.grinnell.com/#sle.
3. The Metraflex Company :  www.metraflex.com/#sle.

B. Size 2 inch and Under:
1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch

stainless steel perforated screen.
C. Size 2-1/2 inch to 4 inch:

1. Provide flanged or grooved  iron body for 175 psi  working pressure, Y pattern with 1/16
inch or 3/64 inch  stainless steel perforated screen.

D. Size 5 inch and Larger:
1. Provide flanged or grooved  iron body for 175 psi  working pressure, basket pattern with 1/8

inch  stainless steel perforated screen.
2.05 PUMP CONNECTORS

A. Manufacturers:
1. The Metraflex Company :  www.metraflex.com/#sle.

B. Flexible Connectors:  Flanged, braided type with wetted components of stainless steel, sized to
match piping.
1. Maximum Allowable Working Pressure:  150 psig  at 200 degrees F.
2. Accommodate the Following:

a. Axial Deflection in Compression and Expansion :  1 inch .
b. Lateral Movement:  1 inch .
c. Angular Rotation:  15 degrees.
d. Force developed by 1.5 times specified maximum allowable operating pressure.
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3. End Connections:  Same as specified for pipe jointing.
2.06 COMBINATION PUMP DISCHARGE VALVES

A. Manufacturers:
1. Anvil International :  www.anvilintl.com/#sle.
2. Taco, Inc:  www.taco-hvac.com/#sle.
3. Victaulic Company of America :  www.victaulic.com/#sle.

B. Valves:  Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psi
operating pressure, non-slam check valve with spring-loaded bronze disc and seat, stainless
steel stem, and calibrated adjustment permitting flow regulation.

2.07 PRESSURE-TEMPERATURE TEST PLUGS
A. Construction:  Brass body designed to receive temperature or pressure probe with removable

protective cap, and Neoprene rated for minimum 200 degrees F.
B. Application:  Use extended length plugs to clear insulated piping.

2.08 BALANCING VALVES
A. Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com/#sle.
2. Hays Fluid Controls :  www.haysfluidcontrols.com/#sle.
3. ITT Bell & Gossett:  www.bellgossett.com/#sle.

B. Size 2 inch and Smaller:
1. Provide ball or globe  style with flow balancing, flow measurement, and shut-off

capabilities, memory stops, minimum of two metering ports and NPT threaded, soldered,
or grooved  connections.

2. Metal construction materials consist of bronze or brass .
3. Non-metal construction materials consist of Teflon, EPDM, or engineered resin .

C. Size 2.5 inch and Larger:
1. Provide globe  style with flow balancing, flow measurement, and shut-off capabilities,

memory stops, minimum of two metering ports and flanged, grooved, or weld end 
connections.

2. Valve body construction materials consist of cast iron, carbon steel, or ductile iron .
3. Internal components construction materials consist of brass, aluminum bronze, bronze,

Teflon, EPDM, NORYL, or engineered resin .
2.09 COMBINATION FLOW CONTROLS

A. Manufacturers:
1. Armstrong International :  www.armstronginternational.com/#sle.
2. Hays Fluid Controls :  www.haysfluidcontrols.com/#sle.
3. ITT Bell & Gossett:  www.bellgossett.com/#sle.

B. Construction:  Brass or bronze body with union on inlet and outlet, temperature and pressure
test plug on inlet and outlet with blowdown/backflush drain.

C. Calibration:  Control flow within 10 percent of selected rating, over operating pressure range of
10 times minimum pressure required for control, minimum pressure 2 psi.

D. Provide with inlet and outlet unions as required.
E. Control Mechanism:  Provide stainless steel or nickel-plated, brass piston or regulator cup,

operating against stainless steel helical or wave formed spring or elastomeric diaphragm and
polyphenylsulfone orifice plate.

2.10 RELIEF VALVES
A. Manufacturers:

1. Apollo Valves :  www.apollovalves.com/#sle.
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2. Armstrong International, Inc:  www.armstronginternational.com/#sle.
3. ITT Bell & Gossett:  www.bellgossett.com/#sle.

B. Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure actuated,
capacities ASME certified and labelled.

2.11 PRESSURE REDUCING VALVES
A. Manufacturers:

1. Apollo Valves :  www.apollovalves.com/#sle.
2. Armstrong International, Inc:  www.armstronginternational.com/#sle.
3. ITT Bell & Gossett:  www.bellgossett.com/#sle.

B. Operation:  Automatically feeds make-up water to the hydronic system whenever pressure in
the system drops below the pressure setting of the valve. Refer to Section 232113.

C. Materials of Construction:
1. Valve Body:  Constructed of bronze or brass .
2. Internal Components:  Construct of stainless steel or brass  and engineered plastics or

composition material .
D. Connections:

1. Soldered:  0.50 inch .
E. Provide integral check valve and strainer.
F. Maximum Fluid Temperature:  180 degrees F.

2.12 GLYCOL SYSTEM
A. Mixing Tank:  55 gallon steel drum with fittings suitable for filling and hand pump for charging,

rubber hose for connection of hand pump to system.
B. Storage Tank:  Closed type, welded-steel construction, tested and stamped in accordance with

ASME BPVC-VIII-1; 100 psi rating; cleaned, prime coated, and supplied with steel support
saddles.  Construct with tappings for installation of accessories.

C. Glycol Solution:
1. Inhibited propylene  glycol and water solution mixed 40  percent glycol - 60  percent water,

suitable for operating temperatures from minus 40 degrees F to 250 degrees F.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.
B. Where large air quantities can accumulate, provide enlarged air collection standpipes.
C. Provide manual air vents at system high points and as indicated.
D. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to

nearest drain.
E. Provide air separator on suction side of system circulation pump and connect to expansion

tank.
F. Provide valved drain and hose connection on strainer blowdown connection.
G. Provide pump suction fitting on suction side of base-mounted centrifugal pumps where

indicated.  Remove temporary strainers after cleaning systems.
H. Provide combination pump discharge valve on discharge side of base mounted centrifugal

pumps where indicated.
I. Support pump fittings with floor-mounted pipe and flange supports.
J. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat exchangers,

and expansion tanks.
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K. Select system relief valve capacity so that it is greater than make-up pressure reducing valve
capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.

L. Clean and flush glycol system before adding glycol solution.  Refer to Section 232500.
M. Feed glycol solution to system through make-up line with pressure regulator, venting system

high points.
N. Perform tests determining strength of glycol and water solution and submit written test results.

END OF SECTION
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SECTION 232123
HYDRONIC PUMPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. In-line circulators.
B. Base-mounted pumps.

1.02 RELATED REQUIREMENTS
A. Section 033000 - Cast-in-Place Concrete.
B. Section 232113 - Hydronic Piping.
C. Section 232114 - Hydronic Specialties.

1.03 REFERENCE STANDARDS
A. UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide certified pump curves showing performance characteristics with pump

and system operating point plotted.  Include NPSH curve when applicable.  Include electrical
characteristics and connection requirements.

C. Millwright's Certificate:  Certify that base mounted pumps have been aligned.
D. Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication

instructions, and replacement parts list.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Armstrong Fluid Technology, Inc:  www.armstrongfluidtechnology.com/#sle.
B. Bell & Gossett, a Xylem Inc. brand:  www.bellgossett.com.
C. Taco; www.taco.com

2.02 HVAC PUMPS - GENERAL
A. Provide pumps that 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.

B. Base Mounted Pumps:  Aligned by qualified millwright.
C. Products Requiring Electrical Connection:  Listed and classified by UL  as suitable for the

purpose specified and indicated.
2.03 IN-LINE CIRCULATORS

A. Type:  Horizontal shaft, single stage, direct connected, with resiliently mounted motor for in-line
mounting, oil lubricated, for 125 psi maximum working pressure.

B. Casing:  Cast iron, with flanged pump connections.
C. Impeller:  Cadmium plated steel,  keyed to shaft.
D. Bearings:  Permanently-lubricated ball bearings .
E. Shaft:  Stainless steel  with bronze  sleeve, integral thrust collar.
F. Seal:  Mechanical seal, 225 degrees F maximum continuous operating temperature.
G. Drive:  Flexible coupling.
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2.04 BASE-MOUNTED PUMPS
A. Type:  Horizontal shaft, single stage, direct connected, radially or horizontally split casing, for

125 psi maximum working pressure.
B. Casing:  Cast iron, or ductile iron with suction and discharge gauge ports, renewable bronze

casing wearing rings, seal flush connection, drain plug, flanged suction and discharge.
C. Impeller:  Bronze, fully enclosed, keyed to shaft.
D. Bearings:  Oil lubricated roller or ball bearings.
E. Shaft:  Alloy steel with copper, bronze, or stainless steel shaft sleeve.
F. Seal:  Mechanical seal, 225 degrees F maximum continuous operating temperature.
G. Seal:  Packing gland with minimum four rings graphite impregnated packing and bronze lantern

rings, 250 degrees F maximum continuous operating temperature.
H. Drive:  Flexible coupling with coupling guard.
I. Baseplate:  Cast iron or fabricated steel with integral drain rim.

PART 3  EXECUTION
3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide access space around pumps for service.  Provide no less than minimum space

recommended by manufacturer.
C. Decrease from line size with long radius reducing elbows or reducers.  Support piping adjacent

to pump such that no weight is carried on pump casings.
D. Provide line sized shut-off valve and pump suction fitting on pump suction, and line sized

combination pump discharge valve on pump discharge along with a line sized shut-off valve.
E. Provide drains for bases and seals, piped to and discharging into floor drains.
F. Check, align, and certify alignment of base-mounted pumps prior to start-up.
G. Install  base-mounted pumps on concrete housekeeping base, with anchor bolts, set and level,

and grout in place.  Refer to Section 033000 .
H. Lubricate pumps before start-up.

END OF SECTION
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SECTION 232300
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 083100 - Access Doors and Panels.
B. Section 220719 - Plumbing Piping Insulation.
C. Section 230719 - 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 Addendum (2024).
C. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2022, with Errata

(2024).
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; 2023.
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 013000 - 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:
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1. Flow Capacity - Liquid Line:  As indicated in schedule , minimum, rated in accordance with
AHRI 710.

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.
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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.
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.  Coordinate size and location of access doors

with Section 083100.
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 220716.
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 232500
HVAC WATER TREATMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Materials.
1. System cleaner.
2. Closed system treatment (water).

1.02 RELATED REQUIREMENTS
A. Section 232113 - Hydronic Piping.
B. Section 232114 - Hydronic Specialties.

1.03 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide chemical treatment materials, chemicals, and equipment including

electrical characteristics and connection requirements.
C. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping

configuration, and connection requirements.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.  Company shall
have local representatives with water analysis laboratories and full time service personnel.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Nalco, an Ecolab Company :  www.nalco.com/#sle.
2.02 REGULATORY REQUIREMENTS

A. Perform work in accordance with local health department regulations.
2.03 MATERIALS

A. System Cleaner:
1. Liquid alkaline compound with emulsifying agents and detergents to remove grease and

petroleum products; sodiumtripoly phosphate and sodium molybdate.
B. Closed System Treatment (Water):

1. Sequestering agent to reduce deposits and adjust pH; polyphosphate.
2. Corrosion inhibitors; boron-nitrite, sodium nitrite and borax, sodium totyltriazole, low

molecular weight polymers, phosphonates, sodium molybdate, or sulphites.
PART 3  EXECUTION
3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.

3.02 CLEANING SEQUENCE
A. Hot Water / Glycol Heating Systems:

1. Apply heat while circulating, slowly raising temperature to 160 degrees F and maintain for
12 hours minimum.
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2. Remove heat and circulate to 100 degrees F or less; drain systems as quickly as possible
and refill with clean water.

3. Circulate for 6 hours at design temperatures, then drain.
4. Refill with clean water and repeat until system cleaner is removed.

B. Flush open systems and glycol filled closed systems with clean water for one hour minimum.
 Drain completely and refill.

C. Remove, clean, and replace strainer screens.
D. Inspect, remove sludge, and flush low points with clean water after cleaning process is

completed.  Include disassembly of components as required.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
3.04 CLOSED SYSTEM TREATMENT

A. Introduce closed system treatment through glycol feeder when required or indicated by test.
B. Provide 3/4 inch water coupon rack around circulating pumps with space for 4 test specimens.

END OF SECTION
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SECTION 233100
HVAC DUCTS AND CASINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal ductwork.
B. Kitchen hood ductwork.

1.02 RELATED REQUIREMENTS
A. Section 230593 - Testing, Adjusting, and Balancing for HVAC.
B. Section 230713 - Duct Insulation:  External insulation and duct liner.
C. Section 233300 - Air Duct Accessories.
D. Section 233700 - 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;

2023d.
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 013000 - 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.
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2. Identify in writing, any deviations from contract Drawings and Specifications.
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.
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G. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
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.
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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 233300
AIR DUCT ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air turning devices/extractors.
B. Backdraft dampers - metal.
C. Duct access doors.
D. Fire dampers.
E. Flexible duct connectors.
F. Volume control dampers.

1.02 RELATED REQUIREMENTS
A. Section 233100 - 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.

1.04 SUBMITTALS
A. See Section 013000 - 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 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.



Highland Falls-Fort Montgomery CSD 233300
HS/IS Renovations Air Duct Accessories
Project No. 2022-138 Ph3  Page No. 2 of 3 

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.
2.05 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.

2.06 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.

2.07 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 .

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.



Highland Falls-Fort Montgomery CSD 233300
HS/IS Renovations Air Duct Accessories
Project No. 2022-138 Ph3  Page No. 3 of 3 

PART 3  EXECUTION
3.01 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS).  Refer to Section 233100 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  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. Demonstrate re-setting of fire dampers to Owner's representative.
F. 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.

G. Use splitter dampers only where indicated.
H. 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 233423
HVAC POWER VENTILATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Roof exhausters.
B. Inline centrifugal fans.
C. Kitchen hood side wall exhausters.

1.02 RELATED REQUIREMENTS
A. Section 233300 - Air Duct Accessories:  Backdraft dampers.

1.03 REFERENCE STANDARDS
A. AMCA 99 - Standards Handbook; 2016.
B. UL 705 - Power Ventilators; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on fans and accessories including fan curves with specified

operating point clearly plotted, power, RPM, sound power levels at rated capacity, and
electrical characteristics and connection requirements.

C. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare
parts list, and wiring diagrams.

1.05 FIELD CONDITIONS
A. Permanent ventilators may not be used for ventilation during construction.

PART 2  PRODUCTS
2.01 POWER VENTILATORS - GENERAL

A. Manufacturers:
1. Greenheck Fan Corporation :  www.greenheck.com/#sle.
2. PennBarry, Division of Air System Components :  www.pennbarry.com/#sle.

B. Static and Dynamically Balanced:  AMCA 204 - Balance Quality and Vibration Levels for Fans.
C. Performance Ratings:  Determined in accordance with AMCA 210 and bearing the AMCA

Certified Rating Seal.
D. Sound Ratings:  AMCA 301, tested to AMCA 300 and bearing AMCA Certified Sound Rating

Seal.
E. Fabrication:  Comply with AMCA 99.
F. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with

UL 705.
G. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for

the purpose specified and indicated.
H. Enclosed Safety Switches:  Comply with NEMA 250.

2.02 ROOF EXHAUSTERS
A. Manufacturers:

1. Greenheck Fan Corporation :  www.greenheck.com/#sle.
2. PennBarry, Division of Air System Components :  www.pennbarry.com/#sle.
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B. Fan Unit:  V-belt or direct driven as indicated, with spun aluminum housing; resilient mounted
motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb
with continuous curb gaskets.

C. Roof Curb:  18 inch  high  self-flashing  of galvanized steel  with continuously welded seams, built-
in cant strips .

D. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor
and wall mounted multiple speed switch.

E. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.03 INLINE CENTRIFUGAL FANS
A. Manufacturers:

1. Greenheck Fan Corporation :  www.greenheck.com/#sle.
2. Loren Cook Company :  www.lorencook.com/#sle.
3. PennBarry, Division of Air System Components :  www.pennbarry.com/#sle.

B. Centrifugal Fan Unit:  V-belt or direct driven with galvanized steel housing lined with acoustic
insulation, resilient mounted motor, gravity backdraft damper in discharge.

C. Disconnect Switch:  Cord and plug in housing for thermal overload protected motor and wall
mounted switch.

D. Sheaves:  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

2.04 KITCHEN HOOD SIDE WALL EXHAUSTERS
A. Manufacturers:

1. Greenheck Fan Corporation :  www.greenheck.com/#sle.
2. PennBarry, Division of Air System Components :  www.pennbarry.com/#sle.

B. Belt Drive Fan:
1. Fan Wheel:

a. Type:  Non-overloading, backward inclined centrifugal.
b. Material:  Aluminum.

2. Statically and dynamically balanced.
3. Motors:

a. Open drip-proof (ODP).
b. Heavy duty ball bearing type.
c. Mount on vibration isolators or resilient cradle mounts, out of air stream.
d. Fully accessible for maintenance.

4. Housing:
a. Construct of heavy gage aluminum including curb cap, windband, and motor

compartment.
b. Rigid internal support structure.
c. One-piece fabricated or fully welded curb-cap base to windband for leak proof

construction.
d. Construct drive frame assembly of heavy gage steel, mounted on vibration isolators.
e. Provide breather tube for fresh air motor cooling and wiring.

C. Shafts and Bearings:
1. Fan Shaft:

a. Ground and polished steel with anti-corrosive coating.
b. First critical speed at least 25 percent over maximum cataloged operating speed.
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2. Bearings:
a. Permanently sealed or pillow block type.
b. Minimum L10 life in excess of 100,000 hours (equivalent to L50 average life of

500,000 hours), at maximum cataloged operating speed.
c. 100 percent factory tested.

D. Drive Assembly:
1. Belts, pulleys, and keys oversized for a minimum of 150 percent of driven horsepower.
2. Belts:  Static free and oil resistant.
3. Fully machined cast iron type, keyed and securely attached to the wheel and motor shafts.
4. Motor pulley adjustable for final system balancing.
5. Readily accessible for maintenance.

E. Disconnect Switches:
1. Factory mounted and wired.
2. Environment Type per NEMA 250:  Unless otherwise indicated, as specified for the

following installation locations:
3. Finish: Aluminum
4. Positive electrical shutoff.
5. Wired from fan motor to junction box installed within motor compartment.

F. Side wall extension:  self-flashing of galvanized steel with continuously welded seams,
ventilated double wall and factory installed nailer strip.

G. Drain Trough:  Allows for single-point drainage of water, grease, and other residues.
H. Options/Accessories:

1. Birdscreen:
a. Provide aluminum  construction.

2. Clean Out Port:  Removable grease repellent compression rubber plug allows access for
cleaning wheel through windband.

3. Grease Trap:
a. Aluminum.
b. Includes drain connection.
c. Collects grease residue.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Secure roof  exhausters with stainless steel  lag screws to roof curb .
C. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.
D. Hung Inline Fans:

1. Install fans with resilient mountings and flexible electrical leads.  
2. Install flexible connections specified in Section 233300 between fan and ductwork.

 Ensure metal bands of connectors are parallel with minimum one inch flex between
ductwork and fan while running.

E. Provide sheaves required for final air balance.
END OF SECTION



This page intentionally left blank



Highland Falls-Fort Montgomery CSD 233700
HS/IS Renovations Air Outlets and Inlets
Project No. 2022-138 Ph3  Page No. 1 of 2 

SECTION 233700
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. 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 013000 - 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 'S11':
1. Model: Titus 300 FL
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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.

2.04 EXHAUST AIR INLETS:
A. Type 'E2':

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.

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 099123.

END OF SECTION
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SECTION 235100
BREECHINGS, CHIMNEYS, AND STACKS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Double wall metal stacks.
1.02 RELATED REQUIREMENTS

A. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS

A. NFPA 54 - National Fuel Gas Code; 2024.
B. NFPA 82 - Standard on Incinerators and Waste and Linen Handling Systems and Equipment;

2024.
C. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances;

2024.
D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.
E. UL 103 - Factory-Built Chimneys for Residential Type and Building Heating Appliances; Current

Edition, Including All Revisions.
F. UL 441 - Standard for Gas Vents; Current Edition, Including All Revisions.
G. UL 959 - Medium Heat Appliance Factory Built Chimneys; Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating factory built chimneys, including dimensional details of

components and flue caps, dimensions and weights, electrical characteristics and connection
requirements.

C. Shop Drawings:  Indicate general construction, dimensions, weights, support and layout of
breechings.  Submit layout drawings indicating plan view and elevations where factory built
units are used.

1.05 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 MANUFACTURERS

A. Lifetime Chimney Supply: www.lifetimechimneysupply.com
B. DuraVent; DuraStack Pro (DIS2):  www.duravent.com/#sle.
C. Metal-Fab, Inc:  www.mtlfab.com/#sle.
D. Selkirk Corporation :  www.selkirkcommercial.com/#sle.

2.02 BREECHINGS, CHIMNEYS, AND STACKS - GENERAL REQUIREMENTS
A. Regulatory Requirements:

1. Comply with applicable codes for installation of natural gas burning appliances and
equipment.
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2.03 DOUBLE WALL METAL STACKS (INTERMEDIATE SCHOOL WITH CONDENSING BOILERS)
A. Boiler venting shall be provided by boiler supplier to ensure venting system is coordinated with

the boilers for proper functioning on boiler operation. Venting system shall include all draft
control dampers and controls for a complete and operating system.

B. Provide double wall metal stacks, tested to UL 103 and UL listed with positive pressure rating,
for use with building heating equipment, in compliance with NFPA 211.

C. Fabricate with 1 inch  minimum air space  between walls and construct inner liner of AL29-4C 
stainless steel and outer jacket of 304 stainless steel .
1. Protect aluminized steel surfaces exposed to the elements with a minimum of one base

coat of primer and one finish coat of corrosion resistant paint suitable for outer jacket skin
temperatures of the application.

D. Accessories, UL labeled:
1. Wall Thimble:  Designed for horizontal wall penetrations. Mounting plates with sleeve and

pipe spacer.
2. Sidewall Exit Elbow:  45 Degree elbow down with Stainless Steel bird mesh across

opening.
3. Drain Tee: Tee fitting for the bottom of risers with sloped bottom towards condensate drain

plug.
2.04 DOUBLE WALL METAL STACKS (HIGH SCHOOL SCHOOL WITH CONVENTIONAL BOILERS)

A. Boiler venting shall be provided by boiler supplier to ensure venting system is coordinated with
the boilers for proper functioning on boiler operation. Venting system shall include all draft
control dampers and controls for a complete and operating system.

B. Provide double wall metal stacks, tested to UL 103 and UL listed with positive pressure rating,
for use with building heating equipment, in compliance with NFPA 211.

C. Fabricate with 1 inch minimum air space between walls and construct inner liner of 304
stainless steel and outer jacket of 304 stainless steel.
1. Protect aluminized steel surfaces exposed to the elements with a minimum of one base

coat of primer and one finish coat of corrosion resistant paint suitable for outer jacket skin
temperatures of the application.

D. Accessories, UL labeled:
1. Wall Thimble: Designed for horizontal wall penetrations. Mounting plates with sleeve and

pipe spacer.
2. Sidewall Exit Elbow: 45 Degree elbow down with Stainless Steel bird mesh across

opening.
3. Drain Tee: Tee fitting for the bottom of risers with sloped bottom towards condensate drain

plug.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NFPA 54
C. Install breechings with minimum of joints.  Align accurately at connections, with internal

surfaces smooth.
D. Support breechings from building structure, rigidly with suitable ties, braces, hangers and

anchors to hold to shape and prevent buckling.  Support vertical breechings, chimneys, and
stacks at 12 foot spacing, to adjacent structural surfaces, or at floor penetrations.  Refer to
SMACNA (DCS) for equivalent duct support configuration and size.

E. Pitch breechings with positive slope up from fuel-fired equipment to chimney or stack.
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F. Coordinate installation of dampers, and induced draft fans.  Refer to Section 260583.
G. Assemble and install stack sections in accordance with NFPA 82, industry practices, and in

compliance with UL listing.  Join sections with acid-resistant joint cement.  Connect base
section to foundation using anchor lugs.

H. Level and plumb chimney and stacks.
I. Clean breechings, chimneys, and stacks during installation, removing dust and debris.
J. At appliances, provide slip joints permitting removal of appliances without removal or

dismantling of breechings, breeching insulation, chimneys, or stacks.
END OF SECTION
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SECTION 235216
CONDENSING BOILERS

PART 1 GENERAL
1.01 SECTION INCLUDES

A. High Efficiency Hot Water Boiler.
1.02 RELATED SECTIONS

A. Section 23 2113 - Hydronic Piping.
B. Section 23 2114 - Hydronic Specialties.
C. Section 23 5100 - Breechings, Chimneys, and Stacks.

1.03 REFERENCES
A. ANSI Z21.13 - American National Standard for Gas-Fired Low-Pressure Steam and Hot Water

Boilers ; 2004 (addendum 2005) .
B. ASME (BPV IV) - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of

Heating Boilers; The American Society of Mechanical Engineers ; 2004 .
C. ASME (BPV VIII, 1) - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for

Construction of Pressure Vessels; The American Society of Mechanical Engineers ; 2004 .
D. HI BTS - Testing and Rating Standard for Commercial Boilers; The Hydronics Institute; 2000 .
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical

Manufacturers Association ; 2003 .
F. NFPA 54 - National Fuel Gas Code; National Fire Protection Association ; 2002 .
G. NFPA 58 - Liquefied Petroleum Gas Code; National Fire Protection Association ; 2004 .
H. NFPA 70 - National Electrical Code; National Fire Protection Association ; 2005 .
I. Part 4 of Title 12 Rules and Regulations of the State of New York Industrial Code Rule No. 4

(12NYCRR4).
1.04 PERFORMANCE REQUIREMENTS

A. Performance rating shall be in accordance with Hydronics Institute Testing and Rating
Standard for Commercial Boilers.

1.05 SUBMITTALS
A. Product Data: Manufacturer's catalog sheets, specifications and installation instructions.
B. Contract Closeout Submittals:

1. Department of Labor Certification of Inspection: Deliver 2 copies to the Owner's
Representative.

2. Operation and Maintenance Data: Deliver 2 copies, covering the installed products to the
Owner's Representative.

3. Service Organization Data: Written notification from boiler manufacturer specifying the
name, address, telephone number, and available service programs of fully equipped and
authorized service organization.

C. Warranty: Submit manufacturer warranty and ensure that forms have been completed in
Owner 's name and registered with manufacturer.

1.06 QUALITY ASSURANCE
A. Regulatory Requirements:

1. Boiler shall be constructed, tested and stamped in accordance with the ASME Code for
Low Pressure Heating Boilers, bearing the 'H' stamp for 160 psig working pressure.



Highland Falls-Fort Montgomery CSD 235216
HS/IS Renovations SED ADDENDUM #2 Condensing Boilers
Project No. 2022-138 Ph3  Page No. 2 of 7 

2. Boiler shall comply with the requirements of Part 4 of Title 12 Rules and Regulations of
the State of New York Industrial Code Rule No. 4 (12NYCRR4).

3. Boiler shall comply with New York State Department of Environmental Conservation Law
6NYCRR, Parts 200, 201, 227 and 231.

4. Boiler shall be certified and listed by C.S.A. International under the latest edition of ANSI Z
21.13.

B. Certification: Affidavit by the Company Field Advisor, certifying that the boiler meets the
contract requirements and is operating properly.

C. Company Field Advisor: Secure the services of a Company Field Advisor for a minimum of
working hours for the following:
1. Render advice regarding installation and final adjustment of the boiler.
2. Visit the Site upon completion of boiler to inspect the Work, and to notify the Owner's

Representative of any Work which must be done or modified prior to NYS Department of
Labor inspection.

3. Witness final system test and then certify with an affidavit that the boiler is installed in
accordance with the Contract Documents and is operating properly.

4. Train facility personnel on the operation and maintenance of the system (minimum of two
4 hour sessions).

5. Explain available service programs to facility supervisory personnel for their consideration.
D. Products Requiring Electrical Connection : Listed and classified by UL  as suitable for the

purpose specified and indicated.
1.07 WARRANTY

A. The boiler manufacturer shall warrant each boiler, including boiler, trim, boiler control system,
and all related components, accessories, and appurtenances against defects in workmanship
and material for a period of twelve (12) months from date of startup, provided that startup is
completed within six (6) months of shipment and the start-up report is furnished to the
manufacturer within thirty (30) days of startup.

B. The boiler manufacturer shall warrant the boiler’s fuel burner for a period of five (5) years from
date of startup, provided that startup is completed within six (6) months of shipment and the
start-up report is furnished to the manufacturer within thirty (30) days of startup.

C. The boiler manufacturer shall warrant the boiler’s heat exchanger for a period of ten (10) years
from date of startup, provided that startup is completed within six (6) months of shipment and
the start-up report is furnished to the manufacturer within thirty (30) days of startup.

D. The boiler manufacturer shall also warrant the boiler’s heat exchanger against failure due to
thermal shock for a period of ten (10) years from date of startup, provided that startup is
completed within six (6) months of shipment and the start-up report is furnished to the
manufacturer within thirty (30) days of startup.

PART 2 PRODUCTS
2.01 HIGH EFFICIENCY HOT WATER BOILER

A. Manufacturers:
1. Patterson-Kelley: www.pattersonkelley.com
2. Aerco International, Inc.: www.aerco.com
3. LAARS heating Sytem Company: www.laars.com
4. Fulton Boiler Works, Inc.: www.fulton.com

B. Construction:
1. Boiler modules shall be natural gas/propane fired, condensing fire tube design with a

modulating forced draft power burner and positive pressure vent discharge.
C. Heat Exchanger:
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1. Each completed heat exchanger shall consist of consist of welded 316L SS helical water
tubes and provide no less than the total fireside heating surface area of 487.12 ft.². Each
completed heat exchanger shall include an integral stainless-steel condensate
pan/collector, condensate drain, removable burner assembly, inlet temperature sensor,
outlet temperature sensor, flue gas temperature sensor, heat exchanger temperature
sensor, automatic air vent, thermowell for high temperature limit capillary, low water cutoff
probe or flow switch, and all necessary assembly hardware.

2. Each hot water boiler shall contain an ASME Section IV heat exchanger with an “H” stamp
designed for a maximum allowable working temperature of 220°F and a maximum
allowable working pressure of 125 PSig.

3. Each heat exchanger must be hydrostatically tested by the manufacturer to a minimum of
1-1/2 times the maximum allowable working pressure for a minimum of 5 minutes. During
this hydrostatic pressure test, the operator will inspect the pressure gauge and visually
verify there are no water leaks.

D. Main Gas Train:
1. Boilers configured for single fuel operation shall be equipped with an integral main gas

valve train capable of burning either Natural Gas or Propane Gas. Each single fuel gas
valve train shall include at least the following.
a. One (1) upstream manual shutoff valve for field-connection.
b. One (1) combination Air-Gas ratio control and safety shutoff valve with dual solenoids

(in-series) that can be independently energized for leak testing and integrated into a
single body design. The combination gas valve shall operate as a “Zero Governor”
and control to a neutral gas pressure inside the gas valve.

c. One (1) low gas pressure switch (manual reset).
d. One (1) high gas pressure switch (manual reset).
e. Two (2) gas pressure test ports.
f. One (1) downstream manual shutoff valve.

2. The main gas valve train(s) shall be factory assembled, piped, and wired and allow for
operation at full rated boiler capacity from 3.5 - 4.0” W.C. up to the maximum inlet gas
pressure of 14.0” W.C.

E. Power Burner:
1. The boiler manufacturer must furnish an integral power type fuel burner with each boiler.

The complete power fuel burner assembly must consist of a gas burner, combustion air
blower, main gas valve train, and ignition system. The burner manufacturer must fully
coordinate the burner design with the boiler’s heat exchanger and the boiler control
system in order to provide the required capacities, efficiencies, and performance specified.
Boilers shipped without a power burner and field-equipped with a 3rd party power burner
are not acceptable.

2. Each burner must be installed horizontally inside the combustion chamber with
combustion gases flowing downward through the heat exchanger. The burner must
consist of a stainless steel flange and woven fiber mesh cylindrical design.

3. Each boiler must be equipped with direct spark ignition. Main flame must be monitored
and controlled by a flame rod / ionization probe (rectification) system. The boiler shall
utilize a piloted ignition system. Pilot flame must utilize natural gas as the ignition source.
The gas pilot system components must include: ignition transformer, pilot safety shut off
valve, and manual gas shutoff cock.

F. Boiler Saftey and Trim Devices
1. The boiler manufacturer shall furnish and test the following safety and trim devices with

each boiler:
a. Safety relief valve shall be provided in compliance with the ASME code. Contractor is

required to pipe the relief valve discharge piping to an acceptable drain.
b. Water pressure/temperature gauge.
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c. Low Water / Flow cutoff.
d. Manual reset high limit water temperature controller.
e. Operating temperature control to control the sequential operation of the burner.
f. High and Low Gas Pressure switches.
g. g. Flame rod / ionization probe (rectification) system.

2. The boiler manufacturer shall provide a CSD-1 form identifying each safety and trim
device.

3. The boiler shall be capable of interfacing with the following external safety devices:
a. Auxiliary Low Water Cutoff device.
b. Combustion Air Damper End Limit Switch.
c. Emergency Stop (E-Stop) switch.
d. External Safety Device w/ contact closure.

4. Provide acid neutralization kit for condensing boilers in conformance with 2020 PCNYS
803.1.

G. Boiler Control System:
1. Each boiler shall be provided with all necessary controls, all necessary programming

sequences, and all safety interlocks. Each boiler control system shall be properly
interlocked with all safeties.

2. Each boiler shall be provided with a “Full Modulating” firing control system whereby the
firing rate is infinitely proportional at any firing rate between low fire and high fire as
determined by the pulse width modulation input control signal. Both fuel input and air input
must be sequenced in unison to the appropriate firing rate without the use of mechanical
linkage.

3. The boiler’s control system shall provide the minimum capabilities:
a. 7” color touchscreen display with one or more USB ports.
b. b. Standard on-board Ethernet port for wired internet connectivity and embedded

wireless driver for optional wireless internet connectivity to remote monitoring and
software update services.

c. Parameter uploads and downloads via external USB flash drive.
d. Software updates via external USB flash drive.
e. Capture screen shots from the control’s display by saving digital image files to

external USB flash drive.
f. Local Representative Screen can be programmed to provide contact information for

the local boiler manufacturer’s representative.
g. Programmable Relay Outputs for direct control of pumps, control valves, dampers

and other auxiliary devices.
h. Multiple boiler “cascade” network up to 24 boilers without any external control panel.

The installation of external sequencing control panels is not acceptable.
i. Automatic hybrid system control for multiple boiler “cascade” systems with both

condensing and non-condensing boilers. This control logic prioritizes condensing
boilers at low water temperatures and prioritizes non-condensing boilers at high water
temperatures.

j. Auxiliary Boiler Relay for multiple boiler “cascade” systems which can be used to
enable a 3rd party boiler platform in the event the “cascade” system is unable to
satisfy the heating load.

k. Programmable Boiler and System pump control for multiple boiler “cascade” systems
installed in a Primary-Secondary piping arrangement.

l. Programmable Control Valve logic for multiple boiler “cascade” systems installed in a
Primary-Only piping arrangement.

m. Integration with external Building Management Systems (BMS) via MODBUS® RTU
protocol. NOTE: Optional Protocol Converter for communication via LONWORKS®
and BACnet® must be available for purchase from the boiler manufacturer.
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n. Hardwire integration with Building Management Systems (BMS) via 4-20mA analog
control signal for temperature or firing rate control.

o. Intuitive “Setup Wizards” ask the user a series of questions and allow for step-by-step
configuration of the boiler control.

p. On-Screen error notifications with a comprehensive description of all alarm conditions
and several troubleshooting steps.

q. Automatic flue gas temperature and outlet (supply) temperature compensation to
prevent over-firing of the boiler equipment.

r. Automatic differential temperature compensation to prevent over-firing of the boiler
equipment in a low flow condition.

s. Automatically adjust the temperature set point and shutdown the boiler based on the
outdoor air temperature conditions.

t. Night Setback functionality via external point of closure (or BMS integration) for
unique “Occupied” and “Unoccupied” temperature setpoint values.

u. Maintain single temperature set point with a minimum outlet (supply) water
temperature of 42°F up to a maximum outlet (supply) water temperature of 194°F.

v. On-Board DHW Priority capable of seamless transition between Comfort Heat (CH)
and Domestic Hot Water (DHW) operation.

w. On-Board CH&DHW operation for simultaneous Comfort Heat (CH) and Domestic
Hot Water (DHW) operation.

x. Alarm Relay Output to announce alarm conditions which require manual reset.
y. Programmable Low Fire Delay to prevent excessive short-cycling of the boiler

equipment.
z. Local Manual Operation.

4. The boiler control system shall be capable of interfacing with the following external control
devices:
a. Building Management System (MODBUS®). NOTE: Optional Protocol Converter for

communication via LONWORKS® and BACnet® must be available for purchase from
the boiler manufacturer.

b. Domestic Hot Water Break-on-Rise Aquastat (Normally Closed).
c. Domestic Hot Water Tank Temperature Sensor (12kΩ).
d. External Header Temperature Sensor (12kΩ).
e. Outdoor Air Temperature Sensor (12kΩ).

H. Exhaust Venting:
1. The boilers must be dual certified as Category II or IV appliances and are capable of

operating with slightly negative to slightly positive exhaust vent pressure, and the vent gas
temperature is likely to cause condensate production in the vent.

2. Install the exhaust/flue venting system in accordance with NFPA 54/ANSI Z223.1 (United
States) and per the manufacturer’s recommendations in the installation manual.

3. Boiler Manufacturer supplier shall provide the boiler venting, including all draft control
dampers and controls with the boilers to ensure boilers function properly for a complete
operating system.

I. Air Inlet:
1. The boilers must be certified for Direct Vent / Sealed Combustion installations where the

combustion air is supplied directly to the boiler through ductwork.
2. Install the air inlet system in accordance with NFPA 54/ANSI Z223.1 (United States) and

per the manufacturer’s recommendations in the installation manual.
J. Electrical:

1. Install an external disconnect and overload protection for each boiler in accordance with
the requirements of NFPA 70.

2. The voltage requirements for each boiler must be configured for 208-240VAC or 480VAC,
Three-Phase (w/ Neutral), 60Hz
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PART 3 EXECUTION
3.01 INSTALLATION

A. Installation must be performed by the contractor in accordance with the requirements of the
applicable codes. Contractor must review the boiler and installation for compliance with
requirements and/or issues that may affect boiler performance. Installation should not proceed
until unsatisfactory conditions have been corrected.

B. Install boiler on concrete housekeeping base, sized minimum 4 inches  larger than boiler base.
Arrange to allow sufficient room for cleaning and servicing all components.

C. Provide framed glass holder for NYS Department of Labor certificate of inspection, and post
near the boiler prior to operation of the boiler.

D. Attach to boiler, identification number assigned by NYS Department of Labor Commissioner.
E. Each boiler shall be provided with an individual supply gas regulator for proper gas regulation

for each gas supply as close to the boiler inlet connection as possible.
F. Provide connection of natural gas service in accordance with requirements of NFPA 54 and

applicable codes.
G. Provide hydronic piping connections and accessories as indicated.
H. Provide breeching and chimney connections as indicated.
I. The vent system must conform with all manufacturer’s recommendations and shall utilize UL

listed stainless steel AL-29-4C Positive Pressure.
J. Pipe relief valves and condensate drain to nearest floor drain.
K. Coordinate for electrical connections by Division 26.

3.02 FIELD QUALITY CONTROL
A. Preliminary Requirements:

1. Employ the services of Company Field Advisor to complete duties specified in Quality
Assurance Article.

B. Boiler Start Up:
1. Arrange with NYS Department of Labor for inspection of boiler upon completion of

installation.
a. Do not operate boiler until NYS Department of Labor inspection is made and a

Certificate of Inspection is posted.
b. Pay application and inspection fees required by NYS Department of Labor.
c. Prepare boiler for internal inspection or hydrostatic pressure test on the date

specified by the Department of Labor inspector.
1) Remove handhole plates, and washout plugs in the water column connection.
2) Remove as directed by the NYS Department of Labor inspector, brick work and

insulation.
3) Remove gages for testing if required by NYS Department of Labor inspector.
4) Stop leaks of steam or hot water into the boiler being inspected from the other

components.
5) Make available to the NYS Department of Labor inspector a competent person

to be placed under the inspector's supervision to disassemble, reassemble, test,
adjust, operate or forcible handling any part of the boiler.

2. Preliminary System Tests:
a. Preparation: After the State Department of Labor Certificate of Inspection has been

posted, fire the boiler for the purpose of checking general operation, proving
mechanical and electrical controls, and making necessary adjustments. Operate the
system long enough to assure that it is performing properly.

b. Run preliminary test for the purpose of:
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1) Determining whether the boiler and appurtenances are in suitable condition to
conduct the acceptance test.

2) Checking the adjusting equipment.
3) Training Facility personnel.

3. System Acceptance Test:
a. Preparation: Notify the Owner's Representative at least 3 working days prior to the

test so arrangements can be made to have a Facility Representative witness the test.
b. Make the following tests:

1) Operate boiler, appurtenances, and fine tune adjustable devices.
2) Test alarm indicating devices.
3) Operate for a sufficient period of time to demonstrate satisfactory overall

performance of the heating system.
c. Supply equipment necessary for system adjustment and testing.
d. Submit a typewritten report of the test results, signed by the Company Field Advisor

and the Owner's Representative. Enclose a copy of the report in a metal frame
covered with plastic sheet glazing and mount it adjacent to the control panel.

END OF SECTION
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SECTION 235223
CAST-IRON BOILERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Boilers.
B. Controls and boiler trim.
C. Hot water connections.
D. Fuel connection.
E. Collector, draft hood, and chimney connection.

1.02 RELATED REQUIREMENTS
A. Section 230913 - Instrumentation and Control Devices for HVAC.
B. Section 232114 - Hydronic Specialties.
C. Section 235100 - Breechings, Chimneys, and Stacks.
D. Section 260583 - Wiring Connections:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS
A. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of

Heating Boilers; 2023.
B. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for

Construction of Pressure Vessels; 2023.
C. UL 726 - Oil-Fired Boiler Assemblies; Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data indicating general layout, dimensions, and size and location of

water, gas, and vent connections, and electrical characteristics and connection requirements.
C. Manufacturer's Instructions:  Submit manufacturer's complete installation instructions.
D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions, cleaning procedures, replacement parts list, and maintenance and repair data.
1.05 QUALITY ASSURANCE

A. Regulatory Requirements:
1. The boiler shall be designed, constructed, and tested in accordance with the ASME Boiler

Code Section IV, Heating Boilers.
2. Installation of Boilers shall comply with the requirements of Industrial Code Rule No. 4

(12NYCRR4) of the State of New York, Board of Standards and Appeal and National Fire
Code.

3. All Electrical components shall be UL listed.
4. Manufacturer’s Representatives Qualifications: Must have represented the product for

more than five years. A manufacturer’s representative must have on staff their own factory
certified technicians and provide service 24 hours per day / 7 days per week.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Protect units before, during, and after installation from damage to casing by leaving factory

shipping packaging in place until immediately prior to final acceptance.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. DeDietrich Boilers; Model GT530A-24: www.dedietrichboilers.com .
B. Substitutions:  See Section 016000 - Product Requirements.

2.02 MANUFACTURED UNITS
A. Hot Water Boilers:  

1. Building heating boilers shall be near condensing DeDietrich series GTA-530A-24 a firing
rate 5984 MBH for operation using 41.5 GPH for #2 fuel oil.  Boilers approved to ANSI
Z21.13 CSA 4.9-2000 standards meeting category II with minimum efficiency of 85.2%
and sustainable efficiencies up to 88%.  Boilers shall have no limit on inlet water
temperatures, tempering of return water with supply water is NOT ACCEPTABLE. 

2. The boiler shall have a maximum output of 5099 MBH when fired with No 2 oil, and/or
1,000 Btu/cu.ft. When fired with natural gas.  Available electrical power will be 208 Volt, 3
phase 60Hz and 120v, 1 phase 60 Hz for the control circuit.

2.03 FABRICATION
A. Boilers shall be constructed of eutectic cast iron sections manufactured in accordance with

ASME requirements for low pressure boilers and each section shall be permanently marked
with the ASME symbol and the maximum allowable working pressures.  The eutectic cast iron
shall have a modulus of elasticity of 30 % greater than other cast iron.  The warranty on boilers
should not be affected if flue gas condensation is allowed with in the boiler.  Boilers and
burners shall be listed as a package, site approval not acceptable.  Boiler and burner package
must have proven field verified track record.

B. Boilers shall be of a four pass wet base, wetbacks design with optimized fins and cast iron
turbulators to permit greater heat transfer.  The forced draft burner shall be capable of firing the
boilers pressurized combustion chamber assuring proper draft and positive ventilation.  The
burner shall be mounted to swing open either left or right on hinged mounting plate.

C. Boiler sections shall be surface ground to ensure smooth positive mating surfaces.  Boiler
sections shall be assembled with precision-machined bi-spherical push nipples pressed into
mating machinery nipple port in the section.  A gas tight seal with the use of a siliconed
thermocord sandwiched between sections prevents leakage of flue gases.  The boiler shall be
complete with a drain tapping and drain valve.  Boilers shall be complete with full-swing doors
that five access to all flue ways and combustion areas for easy maintenance and cleaning
without burner removal.

D. The complete boiler including the bottom shall be insulated with a minimum thickness of four
inches of reinforced fiberglass wool insulation, and shall be encased in a heavy gauge steel
boiler jacket.  This jacket shall be installed after system piping has been connected to the boiler
section assembly.  Jacket will have removable panels to allow access to the boiler as required.

E. The boiler shall be equipped with a simplified control panel that includes and LED temperature
indicator, built in on/off limit, high limit manual reset, service switch and be large enough in size
to permit easy integration with third party energy management systems.

2.04 HOT WATER BOILER TRIM
A. The following items will need to be installed on the boiler that is provided by the

boiler    manufacturer:
1. 60 PSI ASME relief valve
2. 3-1/4” temperature and pressure gauge
3. Two probe type Low water cut off’s, one automatic and one manual reset, modulation

control
4. Supplied control panel
5. Drain valve
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2.05 INSTALLATION
A. The boilers shall be field assembled by contractor at jobsite with tools provided by boiler

manufacturer to ensure all parts are torqued properly.  Install boilers level and plumb on
concrete pad.  Arrange piping as to provide adequate clearance for service and
operation.  Pipe safety relief valves and drain valves to floor drain.  Install thermometers and
pressure gauges on supply and return piping no higher than 6’-0” above floor.  Install relief
valve sized to suit boiler input and located upstream of any shut-off valve.  Conform to
manufacturer’s installation instructions and piping schematic on drawings. 

B. Upon notification of completion of the installation, boiler manufacturer shall furnish the services
of a field technician, to start the boiler and provide combustion tests over the operating range
and issue report to the consultant indicating system acceptance as installed.

2.06 WARRANTY
A. The boiler shall be warranted free from defects in material and workmanship for two years from

the date of installation at the original installation site, ten years on the casting against corrosion
and ten years on the casting against damage from thermal shock stress conditions caused by
the boiler. The burner and controls shall have a one year parts and labor warranty which starts
when the burner has been commissioned at the site.  Provided the boiler is operated and
maintained in accordance with the conditions specified in the Owner’s Operating and
Maintenance Manual.

2.07 EFFICIENCY
A. The boiler shall have a thermal efficiency up to 88%.

2.08 REQUIREMENTS
A. The boiler shall be provided with a UL and CSD-1 approved fuel burning system in full

accordance with the requirements of state, provincial and local codes, the local gas utility, and
other applicable regulatory bodies.

B. The complete fuel burning system shall be in full accordance with Industrial Risk Insurers (IRI)
requirements.

2.09 BURNER DESCRIPTION
A. The burners shall be Power Flame Inc forced draft flame retention Head model C4-G0-

30.  Each burner shall be capable of burning 56.0 GPH of commercial grade No. 2 fuel oil.
B. Each burner shall be of welded steel construction and have a baked on powder coat finish. The

combustion head shall incorporate a multi blade, stainless steel, flame retention diffuser.  The
gas firing head shall be of the multiport type and constructed such as to place annular gas
distribution opening between two parallel air flow streams to achieve maximum fuel/air
mixing.  Burners with cast alloy blower housings will not be accepted. The burner combustion
head will carry full five (5) year replacement warranty.

C. All air required for combustion shall be supplied by a blower mounted integral to the
burner.  The blower wheel shall be of the forward curved centrifugal design and shall be directly
driven by a 5 HP 3450 RPM 208 volt, 60 Hertz 3 phase motor.  A dual blade damper assembly
located on the inlet side of the blower wheel shall meter the combustion air flow. A VFD shall be
mounted in the burner control panel to control fan speed based on firing rate.  The VFD shall be
controlled by the Autoflame Mini Mk8.

D. The combustion air will be ducted to the burner, provide all accessories and damper assemble
suitable for a ducted connection to the burner.

2.10 IGNITION SYSTEM (MOUNTED,AND WIRED)
A. To insure total fuel independence, the main oil flame shall be ignited by a 10,000-volt direct

spark oil ignition system (available on C4 burners and smaller).
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2.11 OIL BURNER
A. The oil burner shall be of the mechanical pressure atomizing type.
B. A two-stage oil pump shall be provided as an integral part of the burner.
C. Two approved automatically operated safety shutoff valve(s) shall be provided in the oil supply

line to the burner valves to be piped in series but wired parallel.
D. Supply an oil pressure gauge to indicate the discharge oil pump pressure.
E. Install a manual valve, fuel oil filter, or strainer and vacuum gauge on the suction side of the oil

pump.
F. Install a fusible-link-actuated oil safety shutoff valve in the oil supply line between the oil tank

and the manual gate valve at the oil pump.
G. Oil pressure monitoring shall be provided by an approved pressure switch interlocked to

accomplish a non-recycling safety shutdown in the event of low oil pressure.
2.12 BURNER CONTROLS

A. Provide a microcompressor based system for boiler/burner modulation and lead/lag
control.  The control system shall be provided as a packaged system, pre-engineered and
programmed form the factory.  The controller shall incorporate the following functions:
1. 0-to 50% adjustable ignition start point adjustment, to determine the firing rate position at

the time the burner is energized.
2. 50 to 100% adjustable modulation start point.
3. Adjustable purge timer.
4. Pressure setback function.
5. Standby timer.

B. The system shall be provided with a NEMA 1 enclosure and shall be UL listed.
C. The precision combustion control management system shall be fully capable of preprogrammed

fuel/air ration control throughout the full firing range of the burner without the use of mechanical
linkages to operate the air input dampers of fuel valves.  The position of the fuel valves and air
metering points of the precision combustion control system shall be operated by individual
electrical positioning motors capable of a repeatable accuracy to within 0.1 angular
degree.  The precision combustion control system shall be readily programmable so that
combustion quality can be optimized throughout the full range of the equipment while
maintaining system temperature.  The controller shall have an operational interface to
communicate with the new building control system via Modbus with an RS232 or RS485
connection. In addition a separate controller will be provided to retrieve data from both MM
controllers and provide a gateway to communicate with BMS.  Provide Autoflame or approved
equal.

D. The precision combustion management system shall include a central control module
containing a microcomputer and power supply which shall include a Touchscreen interface on
high definition XVGA 1024x768 screen, all of which will be protected beneath a tamper-proof
cover.  The control module display shall indicate the angular position of the air damper motor
and the fuel valve(s) at any time.  The control module display will indicate the preprogrammed
set points or current conditions on demand.

E. An additional high limit safety pressure control of the manual reset type shall be provided to
control the burner.

F. Pre-and post-operation of the burner fan shall be provided per current UL requirements.
G. The full modulation of the burner shall be controlled by water temperature by means of a

temperature control.
H. Lead boiler as selected by building controls shall be operational boiler.  In the event that lead

boiler cannot maintain load, then lag boiler shall operate.
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I. Operational boiler shall start and run on fall in water temperature form setpoint, sensed at
operating aquastat.

J. If boiler water temperature exceeds setpoint, boiler shall stop.  If temperature continues to rise,
high limit aquastat shall open and prevent boiler operation until reset manually.

K. The burner shall utilize a Autoflame mini MK8 flame safeguard programmer
L. All control wiring inside burner control panel shall be set by factory representative.  All remote

control wiring to building system shall be by Contractor.
M. A manual restart of the burner shall be necessary in the event of shutdown due to flame failure.
N. All three phase motors shall be controlled and protected by an automatic starter with thermal

overload protection.  The starter shall be interlocked to prevent burner operation when overload
relays are tripped out.

O. Supply a burner mounted diagram air flow switch to prevent energizing the main fuel valves in
the event of insufficient combustion air, or to provide safety shutdown in the event of
combustion air interruption.

P. A factory wired control cabinet shall be supplied and mounted on the boiler frame.  The control
cabinet shall house the flame safeguard control, programming timer, burner motor starter,
fuses, control circuit transformer, control switches, alarm bell with automatic reset silencing
switch to ring on low water or flame failure, indicating lamps and relays as required.

Q. Provide (4) individual lights with nameplates on the control cabinet to indicate “call for heat”,
“main fuel valve on”, “low water” and “main flame failure”.

R. The changing from one fuel to another shall be manual by means of a fuel selector switch.  No
burner adjustments shall be required to switch from one fuel to the other.

S. The burner shall be equipped with suitable fuel and air controls to assure smooth main flame
ignition.  The burner shall utilize a proportional air flow damper design, including independent
low-fire and high-fire air flow shutter assemblies for ease of adjustment and consistent excess
air performance throughout the firing range.

T. Fuel-air control shall be synchronized.  The fuel air drive unit shall be provided with a position
indicating switch interlocked with the flame safeguard system to assure starting at the low fire
position.  The flame safeguard system shall further program this drive to provide a full open
louver of sufficient time to provide a four air change pre-ignition of the combustion chamber,
heat exchanger and flue passages.

U. Pre-ignition pure air flow rate shall not be less than 60% maximum firing rate air
flow.  Interlocks shall be provided to monitor and prove 60% air flow purge when air inlet
louvers are automatically opened to obtain this rate.

V. Electronic safety combustion controls shall be supplied, complete with ultra-violet frame
scanner to monitor the main flame.  It shall be so utilized as to provide intermittent type
gas/electric ignition and pre-ignition timer.  Flame rod will not be permitted for proving pilot or
main flame.

W. The boilers shall be controlled by a data transfer interface (DTI) manufactured by
Autoflame.  The control must have the capabilities to control up to 10 M.M. Controllers.  The
data collected shall be available for transmission to an external source via RS422 and Ethernet
data links.  The data gathered can be collected and viewed with the DTI manager software,
which allows data collection over a local area network or over the internet.  The Mk8 DTI
displays information from the mini Mk8.  The 12.1” touch-screen shall display the operational
status of the DTI communications, with corresponding error conditions in the event of a
communication failure.  Remote on/off control of the burner can also be achieved as well as the
adjustment of the temperature or pressure set point and the sequence order.  Through the DTI
touch screen, DTI manager software and via Modbus, the following information is shall be
available:
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1. Mini MK8 M.M.
a. Actual boiler temperature (deg. C/F) or pressure (Bar/PSI)
b. required set point i.e. required boiler temperature (deg. C/F) or pressure (Bar/PSI)
c. Burner on/off status
d. Burner firing rate (%)
e. Fuel selected
f. Burner rating
g. Fuel flow metering values
h. Load detector type (temperature/pressure)
i. Lockout and Error history
j. Auto/hand/low flame hold operation
k. Number of channels used
l. Channel 1, 2, 3 servomotor angle
m. Channel 4 output and input signals to VFD with feedback history
n. Burner firing status
o. Lead/lag boiler status
p. Sequence order
q. Sequence status (on, standby, warming, off)
r. Enabled/disabled status
s. Total hours
t. Number of start-ups per fuel

PART 3  EXECUTION
3.01 INSTALLATION

A. Install boiler package in accordance with manufacturer’s installation instructions.  Install plumb
and level and firmly supported and anchored.  Boilers to be installed in accordance with all
applicable codes.

B. Furnish electrical wiring diagrams to electrical installer for power wiring to units.
C. Start Up:  Provide services of factory trained service personnel of equipment representative to

perform initial testing, calibration and start up of boilers and place them into automatic
operation.  Perform combustion test and adjust for specified efficiency.  Provide warranty
service, parts and labor for one year from date of start-up.

D. Install boilers and burners in accordance with manufacturer’s recommendations and in
compliance with state and local codes.

E. Vent each gas regulator to the exterior in accordance with state and local codes.
F. Warranty: Manufacturer shall provide a standard warranty for equipment for a period of one

year from start-up.  In addition, the boiler manufacturer shall provide a ten year warranty on the
cast iron heat exchanger and the sections of the boiler free from defects in material and
workmanship.

3.02 FUEL FOR START-UP AND TESTING
A. Oil: Connect to new oil piping for firing boilers, all as required by the drawings and the

specifications.
3.03 FIELD QUALITY CONTROL

A. Preliminary Requirements:  Provide the services of a competent field service representative of
the boiler-burner unit manufacturer for the following:
1. Inspect boiler installations prior to start up.
2. Supervise initial firing of boilers.
3. Instruction of School Personnel.
4. Service
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B. Factory trained field service representative must provide certification that they are properly
trained on the supplied equipment from the factory.  The service representative providing the
boilers shall be in business for no less than 10-years and have their own service technicians,
third party service support is not acceptable.  All documentation must be submitted to the
engineer for review during the submittal process.

C. Boiler Pre-Start-Up and Start-Up:
1. Upon completion of boiler installations, the manufacturer’s representative shall visit the

site; inspect the installations and notify the Engineer of any work which must be done or
modified prior to firing boilers.

2. Upon completion of required work or modifications to install work and all testing, the
manufacturer’s representative shall supervise the boiler start-up.

3. Fire the boilers and conduct preliminary test, for the purpose of checking general
operation of the boilers, proving mechanical and electrical controls and making necessary
adjustments.

4. Provide pre-start check list, start-up list and operating instructions for each type of boiler,
framed under rigid plastic and placed where directed in the Boiler Room.

D. Instruction of Personnel: The manufacturer’s representative shall instruct duly authorized
School Personnel in the operation and maintenance of the boilers and all accessories.  Provide
a minimum of 8 hours for on-site instruction purposes, exclusive of all pre-start-up, start-up and
Service call time.

3.04 CLOSEOUT ACTIVITIES
A. Train operating personnel in operation and maintenance of units.
B. Provide the services of the manufacturer's field representative to conduct training.

END OF SECTION
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SECTION 237413
PACKAGED ROOF-TOP UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Packaged roof top unit. (Including DOAS, RTU's, and AHU-1 at the HS)
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 260583 - 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.
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1. See Section 016000 - Product Requirements, for additional provisions.
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 (RTU'S, DOAS, AND AHU-1)

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.
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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:
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.
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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: (Except for RTU-1 at Intermediate Building)
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. 
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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.

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.
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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.
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.
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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 Glycol Heating coil: (40% Propylene)
1. Glycol heating coil shall be factory installed in the heat section. The glycol heat section

shall be installed downstream of the supply air fan. A factory-tested diffuser shall be used
in order to provide air distribution across the coil.  The rooftop unit shall include a piping
vestibule to allow piping to penetrate roof within the unit roof curb.  The coil connection
shall terminate in the vestibule.  All coil connections shall be copper, steel connections
shall not be allowed in order to prevent dielectrics and corrosion.

2. Coils shall be fabricated of seamless 3/8" diameter copper tubing that is mechanically
expanded into high efficiency rippled and corrugated aluminum plate fins.  All coil vents
and drains shall be factory installed.  Glycol coil shall be fully cased to allow for easy
replacement. 

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.

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:
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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. Convenience Receptacle
shall be mounted on exterior of unit enclosure. Include signage noting convenience
receptacle.

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.

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.
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2. Where called out on plans the unit shall be provided with a fully insulated plenum curb to
allow existing duct penetrations to work with the configuration of the new units. The supply
air and return/exhaust air streams shall not mix within the 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 017800 - Closeout Submittals, for closeout submittals.
B. See Section 017900 - 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).
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.
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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. Provide written report to Owner.

END OF SECTION
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SECTION 238126.13
SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air cooled condensing units.
B. Indoor air handling (fan and coil) units for ductless systems.
C. Controls.

1.02 REFERENCE STANDARDS
A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump

Equipment; 2023.
B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.
C. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Addendum (2024).
D. ASHRAE Std 23.1 - Methods for Performance Testing Positive Displacement Refrigerant

Compressors and Condensing Units that Operate at Subcritical Pressures of the Refrigerant;
2019.

E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
F. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;

2024.
G. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical;

Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and

wiring diagrams.
C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field

connections.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Mitsubishi Electric: www.mitsubishi.com.
B. Daikin Applied:  www.daikin.com.
C. Samsung: www.samsung.com.

2.02 INDOOR UNITS FOR DUCTLESS SYSTEMS
A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of

cabinet, supply fan, evaporator coil, and controls; wired for single power connection with control
transformer.
1. Location:  High-wall .
2. Fan:  Line-flow fan direct driven by a single motor.
3. Filter return air with washable, antioxidant pre-filter and a pleated anti-allergy enzyme

filter.
B. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped

in all directions to drain, drain connection, refrigerant piping connections, restricted distributor or
thermostatic expansion valve.
1. Construction and Ratings:  In accordance with AHRI 210/240 and UL 207.
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2. Manufacturer:  System manufacturer.
2.03 OUTDOOR UNITS

A. Outdoor Units:  Self-contained, packaged, pre-wired unit consisting of cabinet, with compressor
and condenser.
1. Comply with AHRI 210/240.
2. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and

global warming potential (GWP) of less than 50.
3. Refrigerant:  R-410A.
4. Cabinet:  Galvanized steel with baked enamel finish, easily removed and secured access

doors with safety interlock switches, glass fiber insulation with reflective liner.
5. Construction and Ratings:  In accordance with AHRI 210/240 with testing in accordance

with ASHRAE Std 23.1 and UL 207.
B. Compressor:   Hermetic , 3600 rpm,  AHRI 520  resiliently mounted integral with condenser, with

positive lubrication, crankcase heater, high pressure control, motor overload protection, service
valves and drier.  Provide time delay control to prevent short cycling  and rapid speed changes .

C. Air Cooled Condenser:  Aluminum fin and copper tube coil, AHRI 520 with direct drive axial
propeller fan resiliently mounted, galvanized fan guard.
1. Condenser Fans:  Direct-drive propeller type.

D. Accessories:  Filter drier, high pressure switch (manual reset), low pressure switch (automatic
reset), service valves and gauge ports, thermometer well (in liquid line).
1. Provide thermostatic expansion valves.

E. Operating Controls:
1. Control by room thermostat to maintain room temperature setting.
2. Low Ambient Kit:  Provide refrigerant pressure switch to cycle condenser fan on when

condenser refrigerant pressure is above 285 psig and off when pressure drops below 140
psig for operation to -40 Degrees F.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions and requirements of local authorities
having jurisdiction.

B. Install in accordance with NFPA 90A and NFPA 90B.
C. Install refrigeration systems in accordance with ASHRAE Std 15.

END OF SECTION
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SECTION 238129
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 230800 - 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 Addendum (2024).
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 013000 - 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.
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b. Output and Input Heating Capacity:  Btu/h.
c. Fan Capacity:  Flow in cfm with respective fan curves.
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.
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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:

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.
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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.
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.
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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:

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 019113 - General Commissioning Requirements for additional requirements.
B. Execute mechanical system commissioning as indicated on Section 230800.
C. Replace components not functioning properly.

3.04 CLOSEOUT ACTIVITIES
A. See Section 017800 - 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.
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2. Provide minimum of two hours of training.
END OF SECTION
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SECTION 238200
CONVECTION HEATING AND COOLING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Finned tube radiation.
B. Unit heaters.
C. Cabinet unit heaters.
D. Unit ventilators.
E. Vertical Unit Ventilators.

1.02 RELATED REQUIREMENTS
A. Section 230716 - HVAC Equipment Insulation.
B. Section 230719 - HVAC Piping Insulation.
C. Section 232113 - Hydronic Piping.
D. Section 232114 - Hydronic Specialties.

1.03 REFERENCE STANDARDS
A. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration

Institute (AHRI); Current Edition.
B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; Most Recent Edition Cited by

Referring Code or Reference Standard.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide typical catalog of information including arrangements.
C. Shop Drawings:

1. Submit schedules of equipment and enclosures typically indicating length and number of
pieces of element and enclosure, corner pieces, end caps, cap strips, access doors,
pilaster covers, and comparison of specified heat required to actual heat output provided.

1.05 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 HYDRONIC FINNED TUBE RADIATION

A. Manufacturers:
1. Sterling Hydronics Corporation:  www.sterlinghydronics.com.
2. Slant/Fin Corporation :  www.slantfin.com/#sle.
3. Zehnder Rittling :  www.rittling.com/#sle.

B. Required Directory Listing:  AHRI Directory of Certified Product Performance - Air-Conditioning,
Heating, and Refrigeration Institute (AHRI); current edition at www.ahrinet.org.

C. Heating Elements: 3/4 inch ID seamless copper tubing, mechanically expanded into evenly
spaced aluminum fins sized 4 by 4 inches , suitable for soldered fittings.

D. Element Hangers:  Quiet operating, ball bearing cradle type providing unrestricted longitudinal
movement, on enclosure brackets.
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E. Enclosures:  18 gage, 0.0478 inch sheet steel up to 18 inches in height, 16 gage, 0.0598 inch
sheet steel over 18 inches in height or aluminum as detailed, with easily jointed components for
wall to wall installation.

F. Finish:  Factory applied baked primer coat.
G. Damper:  Where not thermostatically controlled, provide knob-operated internal damper at

enclosure air outlet.
H. Access Doors:  For otherwise inaccessible valves, provide factory-made permanently hinged

access doors, 6 by 7 inch minimum size, integral with cabinet.
2.02 HYDRONIC UNIT HEATERS

A. Manufacturers:
1. Sigma Corporation: www.sigmaproducts.com/#sle.
2. Sterling Hydronics, a Mestek Company : www.sterlingheat.com/#sle.

B. Coils:  Seamless copper tubing, silver brazed to steel headers, and with evenly spaced
aluminum fins mechanically bonded to tubing.

C. Perform factory run test under normal operating conditions, water, and steam flow rates.
D. Casing:  Minimum 18 gage, 0.0478 inch thick sheet steel casing with threaded pipe

connections for hanger rods for horizontal models and minimum 18 gage, 0.0478 inch thick
sheet steel top and bottom plates for vertical projection models.

E. Finish:  Factory applied baked primer coat.
F. Fan:  Direct drive propeller type, statically and dynamically balanced, with fan guard; horizontal

models with permanently lubricated sleeve bearings; vertical models with grease lubricated ball
bearings.

G. Air Outlet: Adjustable pattern diffuser on vertical projection models and two  way louvers on
horizontal projection models.

H. Totally Enclosed Motors: Permanently lubricated sleeve bearings on horizontal models, grease
lubricated ball bearings on vertical models. 

I. Electrical Characteristics:
1. 120  volts, single  phase, 60 Hz.

2.03 HYDRONIC CABINET UNIT HEATERS
A. Manufacturers:

1. Sigma Corporation: www.sigmaproducts.com/#sle.
2. Sterling Hydronics a Mestek Company : www.sterlingheat.com/#sle.

B. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), Intertek
(ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose
indicated.

C. Coils:
1. Evenly spaced aluminum fins mechanically bonded to copper tubes.
2. Heating Hot Water: Suitable for working temperatures up to a maximum not less than 200

degrees F.
D. Cabinet:  Minimum 16 gage, 0.0598 inch thick sheet steel front panel with exposed corners and

edges rounded, easily removed panels, glass fiber insulation, integral air outlet, and inlet grilles.
E. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.
F. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced,

direct driven.
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G. Motor:  Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently
mounted.

H. Control:  Factory wired, solid state, infinite speed control, located in cabinet.
I. Filter:  Easily removed, 1 inch thick glass fiber throw-away type, located to filter air before coil.
J. Electrical Characteristics:

1. 120  volts, single  phase, 60 Hz.
2.04 UNIT VENTILATORS

A. Manufacturers:
1. Daikin Applied :  www.daikinapplied.com/#sle.
2. Trane, a brand of Ingersoll Rand :  www.trane.com/#sle.

B. Performance Data and Safety Requirements:
1. Unit capacities certified and tested in accordance with AHRI 840 and AHRI 350.
2. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL),

Intertek (ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for
the purpose indicated.

C. Required Directory Listings:  AHRI Directory of Certified Product Performance - Air-
Conditioning, Heating, and Refrigeration Institute (AHRI).

D. Hydronic Coils:
1. Copper tubes mechanically expanded or bonded into evenly spaced aluminum fins.
2. Provide insulated drain pan under heating  coils, to prevent sweating, with field convertible

left or right hand drain connections.
E. Cabinet:  14 gage, 0.0747 inch sheet steel on solid base pan with exposed edges rounded.

 Provide removable front panels with quick-acting, key-operated cam locks.  Provide removable
die-cast or fabricated steel discharge grilles. Coordinate unit dimentions with GC for
coordination with the adjacent casework.  

F. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.
G. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced,

direct driven, arranged to draw air through coil.
H. Wall Louvers:  Anodized aluminum wall intake box and louvers removable from frame with 1/2

inch square mesh galvanized screen in back of louver.
I. Motor:  Tap wound multiple speed permanent split capacitor with sleeve bearings, resiliently

mounted.
J. Controls:

1. Coordinate control with Building Temperature Control manufacturer.
2. Unit Ventilator Manufacturer's Controls:

a. Fan speed switch for unit mounting.
b. Disconnect switch.

3. Provide ASHRAE Cycle I as defined in ASHRAE (HVACA) Handbook - HVAC
Applications.

K. Filter:  Easily removed 1 inch thick glass fiber throw-away type, located to filter air before coil.
L. Mixing Dampers:  Multi-blade with compressible seal, capable of varying proportion of mixed air

from 100 percent room air to 100 percent outside air.
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2.05 VERTICAL UNIT VENTILATOR - (AIREDALE)
A. General: Provide combination heating-ventilating units complete with an outlet air intake box.

Furnish units complete with return and outlet air grilles and dampers, with capacities, airflow,
and configuration as listed on drawing schedules.

B. Cabinet:
1. Insulation: 1-inch thick, acoustic Hushcloth Polyester/Polyurethane foam with density of 2-

pounds per cubic foot containing no fibrous materials.
a. Fire-Hazard Classification: Insulation shall have a fire rating of UL94HF-1.
b.  Airstream Surfaces: Surfaces in contact with the airstream shall comply with

requirements in ASHRAE 62.1-2004.
2. Cabinet Construction: Constructed from aluminized steel with 20 gauge panels,

degreased and coated with electrostatically applied baked-on polyester powder paint.
3.  Cabinet Finish: The unit color shall be CUSTOMER TO SPECIFY COLOR FROM AIR75-

403.
a. Paint finish shall be easily cleanable and hard wearing to give maximum protection.

4. Service and Maintenance Access: All service and maintenance access shall be possible
through the front of the unit only.

5. Standard Access Door: Access Doors factory installed on the front of the unit are insulated
and have integral low-level return air grilles on the front of them. Door has heavy-duty
hinges with a spring-loaded pin to allow for easy removal if required. Door is secured with
two (2) key locks. Door swing designed to turn into itself allowing each side of the unit to
be installed directly against a wall in the corner of room.

6.  Condensate Connection: Factory installed condensate connection stub provided for
connection to the field installed building condensate drain.

C. Coils:
1. Hot Water Coil:

a. Separate coil assemblies shall be utilized for all units within the range. Standard or
high capacity coils shall be used dependent on unit configuration. Each coil shall be
manufactured from refrigeration quality 3/8” diameter cooper tubing mechanically
bonded onto aluminum fins with coil circuitry designed to ensure minimum waterside
pressure drops. Each coil shall be fitted with an air bleed at the high point of the coil
and a drain plug at the low point. All coils subject to chilled water flow shall be
mounted in an ABS vacuum formed condensate tray. Coil configuration shall be one
of the following:

b. 3/8” wall closed cell type insulation shall cover all factory installed piping.
D. Cooling Section:

1. Packaged heat pump utilizing HFC-R410A and is fitted with dual thermal expansion
devices and a reversing valve to enable the unit to operate in either cooling or heat pump
mode.

2. Factory mounted outdoor coil stat allows defrosting of the outside coil when in heat pump
mode.

3. Fitted with automatic reset highpressure and low-pressure cut-out switches and a sight
glass for system observation.

E. Fans and Motors:
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1. The indoor fan assembly consists of one blower inside teardrop housing assembly
engineered specifically for optimal airflow with low noise and minimal power consumption.
Blower is powered by electronically commutated motor (ECM). The DC motor features
brushless, permanently lubricated ball bearing construction for maintenance free
operation. A wide range of programmable speeds and torque characteristics is possible
for ultra-high efficiency and low audible noise. The ECM provides constant airflow by
automatically adjusting the speed if the external static pressure changes. Electrical and
control wiring to fan assembly includes quick disconnect plug local to assembly.

2.   Outdoor (Condenser) Fan Assembly: The outdoor fan assembly consists of one
backward curved plug fan with centrifugal blower wheel powered by an electronically
commutated motor (ECM). The DC motor features brushless, permanently lubricated ball
bearing construction for maintenance free operation. A wide range of programmable
speeds and torque characteristics are possible for ultra-high efficiency and low audible
noise. Fan design capable of overcoming external static pressures brought on by rear
extensions backs and duct work connected to the fan discharge opening. Fan is sized
such that powered exhaust shall be integral to the unit to prevent over pressurization of
the space when the unit is introducing outside air. Capable of exhausting 100% equivalent
of the fresh air intake of the unit. Electrical and control wiring to fan assembly includes
quick disconnect plug local to assembly.

F. Filter:
1. 2” thick radial pleated disposable cotton and synthetic blend filters. Minimum Efficiency

Reporting Value of MERV 13 per ASHRAE standard 52.2.
G.

1. Control Panel: Located at top of the unit behind the front door for direct, centrally located
access to controller, controller transformer (24V), and all necessary contactors, relays,
and circuit breakers.

2. Wiring: Individually numbered terminal blocks and wires are to match job-specific wiring
diagrams. All electrical wires in the control panel will run in an enclosed trough. Wiring
outside the control panel to be contained in a protective sleeve. All controls and wiring is
factory installed in a clean, organized arrangement.

3.  Plug and Socket Wiring: Supply and Exhaust Fan decks, compressor and damper
assembly wiring includes plugs local to the assembly allowing for quick wiring disconnect
when the component requires removal for service.

H. Economizer:
1. Single-blade damper that pivots using a central single shaft attached to a single actuator

allowing for complete balance of the return, outside, and exhaust air streams. Capable of
full modulation allowing any mixture of outside air and return air to be possible. Will allow
for 100% of the units airflow to be taken from the outside during conditions allowing for full
economizer savings. Damper blade edges lined with rubber gasket to prevent air
infiltration in full recirculation or full economizer operation. Complete damper assembly
slides out of unit on rails allowing for the damper assembly to be removed through the
front of the unit if it requires service. Electrical and control wiring to damper assembly
includes quick disconnect plug local to assembly.

2. Outside Air Damper: Outside air damper and actuator provided for protection from outdoor
elements when unit is not in use.

3.  Damper Actuator: Low voltage modulating damper actuator with spring-return, fail safe.
When power is cut to actuator, damper actuator will force damper blade closed to outside
air.

I. Accessories:
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1. Disconnect Switch: Located on the control panel, a amp power disconnect switch sized for
the full load amperage of the unit. Allows the unit to be disconnected from the power
supply prior to any maintenance. In the off position the switch can be locked out.

J. Field Installed Accessories:
1. Wall Sleeve: Designed to provide a sealed plenum for the fresh air intake and exhaust air

outlet on the back of the classroom unit to the outside of the building. Intake and exhaust
airstreams are separated with an insulated horizontal splitter plate. A two-piece frame
allows for the sleeve to adjust to wall depths between 8” and 14”. Includes double-sided
gasket to create an air tight seal between the wall sleeves and the back of the unit.Louver:
An outdoor louver suitable for masonry, glass, or panel wall construction. The louvers are
flanged style with the following finish:Aluminum with bird screen and a clear anodized
finish - Greenheck ESD435 Model - AMCA ratedOutside Air Rear Extension: Where site
conditions do not permit the use of the standard locations for outside air intake and
exhaust air discharge, an insulated outside air rear extension is supplied for site
installation between the back of the unit and the outside wall by the mechanical contractor.
The outside air rear extension is 11" deep and with adjustable panels to allow for the
exhaust air discharge to be at a height from floor of 30"- 38".

2. Rear Filler Panels: When an outside air rear extension is used in conjunction with a
plenum, rear filler panels are used to fill the gap between the rear of the plenum and the
wall. Rear filler panels are painted to match the unit and shall be shipped separately for
field mounting.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces are suitable for installation.
B. Verify that field measurements are as indicated on drawings.

3.02 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.
C. Finned Tube Radiation:

1. Locate on outside walls and run cover continuously wall-to-wall unless otherwise
indicated.

2. Center elements under window with elements of equal length centered under each
window for multiple windows.

3. Install wall angles and end caps where units butt against walls.
D. Unit Ventilators:

1. Locate as indicated, level and shim units, and anchor to structure.
2. Coordinate exact location of wall louvers.
3. Provide wall trim pieces for continuous wall-to-wall installation.

E. Units with Hydronic Coils:
1. Provide with shut-off valve on supply and return piping and tamper-proof, balancing valve

with memory stop on return piping. Refer to coil piping schematic for more information.
3.03 FIELD QUALITY CONTROL

A. Provide manufacturer's field representative to test, inspect, instruct, and observe .
3.04 CLEANING

A. After construction and painting is completed, clean exposed surfaces of units.
B. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials

furnished by the manufacturer.
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C. Install new filters.
3.05 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.
END OF SECTION
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SECTION 238216
AIR COILS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hot Water heating coils.
1.02 RELATED REQUIREMENTS

A. Section 230719 - HVAC Piping Insulation.
B. Section 232114 - Hydronic Specialties.
C. Section 233100 - HVAC Ducts and Casings:  Installation of duct coils.

1.03 REFERENCE STANDARDS
A. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide coil and frame configurations, dimensions, materials, rows, connections,

and rough-in dimensions.
C. Shop Drawings:  Indicate coil and frame configurations, dimensions, materials, rows,

connections, and rough-in dimensions.
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 MANUFACTURERS

A. Sigma Corporation:  www.sigma.com/#sle.
B. Greenheck:  www.greenhecj.com.
C. Trane, a brand of Ingersoll Rand :  www.trane.com/#sle.

2.02 HOT WATER HEATING COILS
A. Tubes:  5/8 inch  OD seamless copper  arranged in parallel or staggered pattern, expanded into

fins, silver  brazed joints.
B. Fins:  Aluminum or copper continuous plate type with full fin collars.
C. Casing:  Die formed channel frame of 16 gage, 0.0598 inch galvanized steel with  mounting

holes on 3 inch centers.  Provide tube supports for coils longer than 36 inches.
D. Headers:  Cast iron with tubes expanded into header.
E. Testing:  Air test under water to 200 psi for working pressure of 200 psi and 220 degrees F.
F. Configuration:  Drainable, with threaded plugs for drain and vent.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturers written instructions.
B. Install in ducts and casings in accordance with SMACNA (DCS).

1. Support coil sections independent of piping on steel channel or double angle frames and
secure to casings.

C. Protect coils to prevent damage to fins and flanges.  Comb out bent fins.
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D. Make connections to coils with unions and flanges.
END OF SECTION
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SECTION 260505
SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
1.02 RELATED REQUIREMENTS

A. Section 017000 - 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 013000 - 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:
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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.

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 260510
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.
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PART 3 EXECUTION
3.01 CLEANING AND REPAIR

A. Cutting and Patching
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 260519
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 078400 - Firestopping.
B. Section 260505 - Selective Demolition for Electrical:  Disconnection, removal, and/or extension

of existing electrical conductors and cables.
C. Section 260526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
D. Section 260553 - 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; 2023.
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 013000 - 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.
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b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
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 260526.
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.
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b. Ilsco:  www.ilsco.com/#sle.
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.
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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.

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.
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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.
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 260553.
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Q. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 078400.

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.

3.04 FIELD QUALITY CONTROL
A. See Section 014000 - 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 260526
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 260519 - 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 260553 - Identification for Electrical Systems:  Identification products and requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
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 013000 - 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.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

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 260526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with

earth.
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2) Use bare copper conductors where directly encased in concrete (not in
raceway).

C. Connectors for Grounding and Bonding:
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 260519.

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.



Highland Falls-Fort Montgomery CSD 260526

HS/IS Renovations Grounding and Bonding for
Electrical Systems

Project No. 2022-138 Ph3  Page No. 4 of 4 

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 260553.
3.03 FIELD QUALITY CONTROL

A. See Section 014000 - 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 260529
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 033000 - Cast-in-Place Concrete:  Concrete equipment pads.
B. Section 260533.13 - Conduit for Electrical Systems:  Additional support and attachment

requirements for conduits.
C. Section 260533.16 - Boxes for Electrical Systems:  Additional support and attachment

requirements for boxes.
D. Section 265100 - Interior Lighting:  Additional support and attachment requirements for interior

luminaires.
E. Section 265600 - 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; 2023.
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 033000.

1.05 SUBMITTALS
A. See Section 013000 - 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.
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C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
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.
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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.

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 014000 - 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 260533.13
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 078400 - Firestopping.
B. Section 260526 - Grounding and Bonding for Electrical Systems.
C. Section 260529 - Hangers and Supports for Electrical Systems.
D. Section 260553 - 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; 2023.
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 013000 - 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).
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E. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit or electrical
metallic tubing (EMT).

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.
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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.
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.
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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.
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.
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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.
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.
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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.
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 260529 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.
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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.
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 078400.

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 260553 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 260526.
3.03 FIELD QUALITY CONTROL

A. See Section 014000 - 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.
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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 260533.16
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 083100 - Access Doors and Panels:  Panels for maintaining access to concealed

boxes.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260533.13 - 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 260553 - Identification for Electrical Systems:  Identification products and requirements.
E. Section 262726 - Wiring Devices:

1. Wall plates.
2. Floor box service fittings.
3. Additional requirements for locating boxes for wiring devices.

F. Section 271000 - Structured Cabling:  Additional requirements for communications systems
outlet boxes.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
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.
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K. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
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 013000 - 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 016000 - 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.
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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.
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 271000.
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 262726.
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.
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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.
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 262726; 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.
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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:

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 083100
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 262726.
b. Communications Systems Outlets:  Comply with Section 271000.

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.
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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 260533.13.

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.
d. Mechanical equipment rooms.

I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 260529 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 078400.
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 260526.
S. Identify boxes in accordance with Section 260553.
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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 260553
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 099113 - Exterior Painting.
B. Section 099123 - Interior Painting.
C. Section 260519 - 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 262726 - Wiring Devices - Lutron:  Device and wallplate finishes; factory pre-marked

wallplates.
E. Section 271000 - 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 013000 - 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.
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PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
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 099123 and 099113.
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.
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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 260519.
2. Identification for Communications Conductors and Cables:  Comply with Section 271000.
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 099123 and 099113.
3) Vinyl Color Coding Electrical Tape:  Comply with Section 260519.

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 099123 and 099113

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 271000.
2. Wiring Device and Wallplate Finishes:  Comply with Section 262726.
3. Use identification label to identify fire alarm system devices.
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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.

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:
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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.
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.
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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.

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.
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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.
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.
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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 014000 - 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 260923
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 260529 - Hangers and Supports for Electrical Systems
B. Section 260533.16 - Boxes for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 262726 - 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; 2023.
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.
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1.05 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.
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 017800 - 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.
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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:

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 262726, 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.
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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 016000 - Product Requirements.

D. Wall Dimmer Occupancy Sensors:
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 262726, 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.
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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:

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.
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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.

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.
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B. Coordinate locations of outlet boxes provided under Section 260533.16 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.

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 262726.
G. Provide required supports in accordance with Section 260529.
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 260553.
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 014000 - Quality Requirements, for additional requirements.
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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.
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 019113 - 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 262416
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 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - 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; 2023.
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.



Highland Falls-Fort Montgomery CSD 262416
HS/IS Renovations Panelboards
Project No. 2022-138 Ph3  Page No. 2 of 6 

5. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 013000 - 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 016000 - 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.
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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:
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.
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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:
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.
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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.
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 014000 - 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 260529.
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 260526.

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.
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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 260553.

3.03 FIELD QUALITY CONTROL
A. See Section 014000 - 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.
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 262726
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 260533.16 - Boxes for Electrical Systems.
B. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
C. Section 271000 - Structured Cabling:  Voice and data jacks.

1.03 REFERENCE STANDARDS
A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h (Validated 2022).
B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);

2017g (Validated 2023).
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
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 CSD 262726
HS/IS Renovations Wiring Devices
Project No. 2022-138 Ph3  Page No. 2 of 7 

1.05 SUBMITTALS
A. See Section 013000 - 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 016000 - 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.
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3. Pass & Seymour, a brand of Legrand North America, Inc; ______:  www.legrand.us/#sle.
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:
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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.

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 016000 - 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 260533.16
with components, adapters, and trims required for complete installation.

C. Flush Floor Service Fittings:
1. Single Service Flush Convenience Receptacles:
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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.
b. Configuration:   __________.
c. Voice and Data Jacks:  As specified in Section 271000.

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 271000.

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.
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B. Coordinate locations of outlet boxes provided under Section 260533.16 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.
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 260553.
3.04 FIELD QUALITY CONTROL

A. See Section 014000 - 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.
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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.

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 262816.16
ENCLOSED SWITCHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Enclosed safety switches.
1.02 RELATED REQUIREMENTS

A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260529 - Hangers and Supports for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
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 013000 - 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 016000 - 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.
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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.

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 260529.
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 260526.
H. Identify enclosed switches in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. See Section 014000 - 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.
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B. Repair scratched or marred exterior surfaces to match original factory finish.
END OF SECTION
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SECTION 263213
ENGINE GENERATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Packaged engine generator system and associated components and accessories:
1. Engine and engine accessory equipment.
2. Alternator (generator).
3. Generator set control system.
4. Generator set enclosure.
5. The owner will furnish generator to contractor for installation.
6. Contractor to provide equipment pad and install generator on pad.

1.02 RELATED REQUIREMENTS
A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS
A. ASTM D975 - Standard Specification for Diesel Fuel; 2023a.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
C. NECA/EGSA 404 - Standard for Installing Generator Sets; 2014.
D. NEMA MG 1 - Motors and Generators; 2021.
E. NFPA 30 - Flammable and Combustible Liquids Code; 2024.
F. NFPA 37 - Standard for the Installation and Use of Stationary Combustion Engines and Gas

Turbines; 2021.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
H. NFPA 99 - Health Care Facilities Code; 2024, with Errata.
I. NFPA 110 - Standard for Emergency and Standby Power Systems; 2025.
J. UL 142 - Steel Aboveground Tanks for Flammable and Combustible Liquids; Current Edition,

Including All Revisions.
K. UL 1236 - Battery Chargers for Charging Engine-Starter Batteries; Current Edition, Including All

Revisions.
L. UL 2200 - Stationary Engine Generator Assemblies; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate compatibility of generator sets to be installed with work provided under other
sections or by others.

2. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Coordinate the work to provide electrical circuits suitable for the power requirements of the
actual auxiliary equipment and accessories to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Preinstallation Meeting:  Convene one week before starting work of this section; require
attendance of all affected installers.
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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 each

product, including ratings, configurations, dimensions, finishes, weights, service condition
requirements, and installed features. Include alternator starting capabilities, engine fuel
consumption rates, and cooling, combustion air, and exhaust requirements.
1. Include generator set sound level test data.
2. Include characteristic trip curves for overcurrent protective devices upon request.
3. Include alternator thermal damage curve upon request.

C. Shop Drawings:  Include dimensioned plan views and sections indicating locations of system
components, required clearances, and field connection locations. Include system
interconnection schematic diagrams showing all factory and field connections.

D. Evidence of qualifications for installer.
E. Evidence of qualifications for maintenance contractor (if different entity from installer).
F. Manufacturer's factory emissions certification.
G. Source quality control test reports.
H. Provide NFPA 110 required documentation from manufacturer where requested by authorities

having jurisdiction, including but not limited to:
1. Certified prototype tests.
2. Torsional vibration compatibility certification.
3. NFPA 110 compliance certification.
4. Certified rated load test at rated power factor.

I. Manufacturer’s detailed field testing procedures.
J. Field quality control test reports.
K. Maintenance contracts.
L. Project Record Documents:  Record actual locations of system components, installed circuiting

arrangements and routing, and final equipment settings.
1.06 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70 (National Electrical Code).
2. NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for

Level 2 system.
3. NFPA 37 (Standard for the Installation and Use of Stationary Combustion Engines and

Gas Turbines).
4. NFPA 30 (Flammable and Combustible Liquids Code).

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. Installer Qualifications:  Company specializing in performing the work of this section with
minimum three years documented experience with engine generator systems of similar size,
type, and complexity; manufacturer's authorized installer.

E. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified
qualifications.
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F. 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 generator sets in accordance with manufacturer's

instructions and NECA/EGSA 404.
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 instructions to avoid damage to generator

set components, enclosure, and finish.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Provide minimum five  year manufacturer warranty covering repair or replacement due to

defective materials or workmanship.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Packaged Engine Generator Set:
1. Caterpillar Inc:  www.cat.com/#sle.
2. Cummins Power Generation Inc:  www.cumminspower.com/#sle.
3. Generac Power Systems:  www.generac.com/industrial/#sle.
4. Kohler Co :  www.kohlerpower.com/#sle.

2.02 PACKAGED ENGINE GENERATOR SYSTEM
A. Provide new engine generator system consisting of all required equipment, sensors, conduit,

boxes, wiring, piping, supports, accessories, system programming, etc. as necessary for a
complete operating system that provides the functional intent indicated.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. System Description:

1. Application:  Emergency/standby.
2. Configuration:  Single packaged engine generator set operated independently (not in

parallel).
D. Packaged Engine Generator Set:

1. Type:  Gaseous (spark ignition) .
2. Power Rating:  As indicated on drawings , standby .
3. Voltage:  As indicated on drawings.
4. Main Line Circuit Breaker:

a. Type:  Thermal magnetic.
b. Trip Rating:  Select according to generator set rating.

E. Generator Set General Requirements:
1. Prototype tested in accordance with NFPA 110 for Level 1 systems.
2. Factory-assembled, with components mounted on suitable base.
3. List and label engine generator assembly as complying with UL 2200.
4. Power Factor:  Unless otherwise indicated, specified power ratings are at 0.8 power factor

for three phase voltages and 1.0 power factor for single phase voltages.
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5. Provide suitable guards to protect personnel from accidental contact with rotating parts,
hot piping, and other potential sources of injury.

6. Main Line Circuit Breakers:  Provide factory-installed line side connections with suitable
lugs for load side connections.

F. Service Conditions:  Provide engine generator system and associated components suitable for
operation under the service conditions at the installed location.

G. Starting and Load Acceptance Requirements:
1. Cranking Method:  Cycle cranking complying with NFPA 110 (15 second crank period,

followed by 15 second rest period, with cranking limiter time-out after 3 cycles), unless
otherwise required.

2. Cranking Limiter Time-Out:  If generator set fails to start after specified cranking period,
indicate overcrank alarm condition and lock-out generator set from further cranking until
manually reset.

3. Start Time:  Capable of starting and achieving conditions necessary for load acceptance
within 10 seconds (NFPA 110, Type 10).

4. Maximum Load Step:  Supports 100 percent of rated load in one step.
H. Exhaust Emissions Requirements:

1. Comply with federal (EPA), state, and local regulations applicable at the time of
commissioning; include factory emissions certification with submittals.

2. Do not make modifications affecting generator set factory emissions certification without
approval of manufacturer and Engineer. Where such modifications are made, provide field
emissions testing as necessary for certification.

2.03 ENGINE AND ENGINE ACCESSORY EQUIPMENT
A. Provide engine with adequate horsepower to achieve specified power output at rated speed,

accounting for alternator efficiency and parasitic loads.
B. Engine Fuel System - Diesel

1. Fuel Source:  Diesel, ASTM D975 No. 2-D or approved cold weather diesel blends.
2. Fuel Storage:  Sub-base fuel tank.
3. Engine Fuel Supply:  Provide engine-driven, positive displacement fuel pump with

replaceable fuel filter(s), water separator, check valve to secure prime, manual fuel
priming pump, and relief-bypass valve. Provide fuel cooler where recommended by
manufacturer.

4. Engine Fuel Connections:  Provide suitable, approved flexible fuel lines for coupling
engine to fuel source.

5. Sub-Base Fuel Tank:
a. Provide sub-base mounted, double-wall fuel tank with secondary containment; listed

and labeled as complying with UL 142.
b. Tank Capacity:  Size for minimum of 24 hours of continuous engine generator

operation at 100 percent rated load, but not larger than permissible by applicable
codes.

c. Features:
1) Direct reading fuel level gauge.
2) Normal atmospheric vent.
3) Emergency pressure relief vent.
4) Fuel fill opening with lockable cap.
5) Dedicated electrical conduit stub-up area.
6) Low fuel level switch.
7) Leak detection switch; located within secondary containment interstitial space

for detection of primary tank fuel leak.
C. Engine Starting System:
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1. System Type:  Electric, with DC solenoid-activated starting motor(s).
2. Battery(s):

a. Battery Type:  Lead-acid.
b. Battery Capacity:  Size according to manufacturer's recommendations for achieving

starting and load acceptance requirements under worst case ambient temperature;
capable of providing cranking through two complete periods of cranking limiter time-
outs without recharging.

c. Provide battery rack, cables, and connectors suitable for the supplied battery(s); size
battery cables according to manufacturer's recommendations for cable length to be
installed.

3. Battery-Charging Alternator:  Engine-driven, with integral solid-state voltage regulation.
4. Battery Charger:

a. Provide dual rate battery charger with automatic float and equalize charging modes
and minimum rating of 10 amps; suitable for maintaining the supplied battery(s) at full
charge without manual intervention.

b. Capable of returning supplied battery(s) from fully discharged to fully charged
condition within time required by NFPA 110 for Level indicated  while carrying normal
loads.

c. Recognized as complying with UL 1236.
d. Furnished with integral overcurrent protection; current limited to protect charger

during engine cranking; reverse polarity protection.
e. Provide integral DC output ammeter and voltmeter with five percent accuracy.
f. Provide alarm output contacts as necessary for alarm indications.

5. Battery Heater:  Provide thermostatically controlled battery heater to improve starting
under cold ambient conditions.

D. Engine Speed Control System (Governor):
1. Single Engine Generator Sets (Not Operated in Parallel):  Provide electronic isochronous

governor for controlling engine speed/alternator frequency.
2. Frequency Regulation, Electronic Isochronous Governors:  No change in frequency from

no load to full load; plus/minus 0.25 percent at steady state.
E. Engine Lubrication System:

1. System Type:  Full pressure, with engine-driven, positive displacement lubrication oil
pump, replaceable full-flow oil filter(s), and dip-stick for oil level indication. Provide oil
cooler where recommended by manufacturer.

F. Engine Cooling System:
1. System Type:  Closed-loop, liquid-cooled, with unit-mounted radiator/fan and engine-

driven coolant pump; suitable for providing adequate cooling while operating at full load
under worst case ambient temperature.

2. Fan Guard:  Provide suitable guard to protect personnel from accidental contact with fan.
G. Engine Air Intake and Exhaust System:

1. Air Intake Filtration:  Provide engine-mounted, replaceable, dry element filter.
2. Engine Exhaust Connection:  Provide suitable, approved flexible connector for coupling

engine to exhaust system.
2.04 ALTERNATOR (GENERATOR)

A. Alternator:  4-pole, 1800 rpm (60 Hz output) revolving field, synchronous generator complying
with NEMA MG 1; connected to engine with flexible coupling; voltage output configuration as
indicated, with reconnectable leads for 3 phase alternators.

B. Exciter:
1. Exciter Type:  Brushless; provide permanent magnet generator (PMG) excitation system;

self-excited (shunt) systems are not permitted.
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2. PMG Excitation Short-Circuit Current Support:  Capable of sustaining 300 percent of rated
output current for 10 seconds.

3. Voltage Regulation (with PMG excitation):  Plus/minus 0.5 percent for any constant load
from no load to full load.

C. Temperature Rise:  Comply with UL 2200.
D. Insulation System:  NEMA MG 1, Class H; suitable for alternator temperature rise.
E. Enclosure:  NEMA MG 1, drip-proof.
F. Total Harmonic Distortion:  Not greater than five percent.
G. Alternator Heater:  Provide strip heater to prevent moisture condensation on alternator

windings.
2.05 GENERATOR SET CONTROL SYSTEM

A. Provide microprocessor-based control system for automatic control, monitoring, and protection
of generator set. Include sensors, wiring, and connections necessary for functions/indications
specified.

B. Control Panel:
1. Control Panel Mounting:  Unit-mounted unless otherwise indicated; vibration isolated.
2. Generator Set Control Functions:

a. Automatic Mode:  Initiates generator set start/shutdown upon receiving corresponding
signal from remote device (e.g. automatic transfer switch).

b. Manual Mode:  Initiates generator set start/shutdown upon direction from operator.
c. Reset Mode:  Clears all faults, allowing generator set restart after a shutdown.
d. Emergency Stop:  Immediately shuts down generator set (without time delay) and

prevents automatic restarting until manually reset.
e. Cycle Cranking:  Programmable crank time, rest time, and number of cycles.
f. Time Delay:  Programmable for shutdown (engine cooldown) and start (engine

warmup).
g. Voltage Adjustment:  Adjustable through range of plus/minus 5 percent.

3. Generator Set Status Indications:
a. Voltage (Volts AC):  Line-to-line, line-to-neutral for each phase.
b. Current (Amps):  For each phase.
c. Frequency (Hz).
d. Real power (W/kW).
e. Reactive power (VAR/kVAR).
f. Apparent power (VA/kVA).
g. Power factor.
h. Duty Level:  Actual load as percentage of rated power.
i. Engine speed (RPM).
j. Battery voltage (Volts DC).
k. Engine oil pressure.
l. Engine coolant temperature.
m. Engine run time.
n. Generator powering load (position signal from transfer switch).

4. Generator Set Protection and Warning/Shutdown Indications:
a. Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA 99

systems including but not limited to the following protections/indications:
1) Overcrank (shutdown).
2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4) High coolant temperature (shutdown).
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5) Low oil pressure (shutdown).
6) Overspeed (shutdown).
7) Low fuel level (warning).
8) Low coolant level (warning/shutdown).
9) Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).

b. In addition to NFPA 110 requirements, provide the following protections/indications:
1) High AC voltage (shutdown).
2) Low AC voltage (shutdown).
3) High frequency (shutdown).
4) Low frequency (shutdown).
5) Overcurrent (shutdown).
6) Fuel tank leak (warning), where applicable.

c. Provide contacts for local and remote common alarm.
d. Provide lamp test function that illuminates all indicator lamps.

5. Other Control Panel Features:
a. Event log.
b. Communications Capability:  Compatible with system indicated.  Provide all

accessories necessary for proper interface.
c. Remote monitoring capability via PC.

C. Remote Annunciator:
1. Remote Annunciator Mounting:  Wall-mounted; Provide flush-mounted annunciator for

finished areas and surface-mounted annunciator for non-finished areas unless otherwise
indicated.

2. Generator Set Status Indications:
a. Generator powering load (via position signal from transfer switch).
b. Communication functional.

3. Generator Set Warning/Shutdown Indications:
a. Comply with NFPA 110; configurable for NFPA 110 Level 1 or Level 2, or NFPA 99

systems including but not limited to the following indications:
1) Overcrank (shutdown).
2) Low coolant temperature (warning).
3) High coolant temperature (warning).
4) High coolant temperature (shutdown).
5) Low oil pressure (shutdown).
6) Overspeed (shutdown).
7) Low fuel level (warning).
8) Low coolant level (warning/shutdown).
9) Generator control not in automatic mode (warning).
10) High battery voltage (warning).
11) Low cranking voltage (warning).
12) Low battery voltage (warning).
13) Battery charger failure (warning).

b. Provide audible alarm with silence function.
c. Provide lamp test function that illuminates all indicator lamps.

D. Remote Emergency Stop:  Provide approved red, mushroom style remote emergency stop
button where indicated or required by authorities having jurisdiction.
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2.06 GENERATOR SET ENCLOSURE
A. Enclosure Type:  Sound attenuating, weather protective.
B. Enclosure Material:  Steel or aluminum.
C. Hardware Material:  Stainless steel.
D. Color:  Manufacturer's standard.
E. Access Doors:  Lockable, with all locks keyed alike.
F. Openings:  Designed to prevent bird/rodent entry.
G. External Drains:  Extend oil and coolant drain lines to exterior of enclosure for maintenance

service.
H. Sound Attenuating Enclosures:  Line enclosure with non-hydroscopic, self-extinguishing sound-

attenuating material.
I. Enclosure Space Heater:  Provide thermostatically controlled enclosure space heater to

prevent condensation and improve starting under cold ambient conditions; size according to
manufacturer's recommendations for achieving starting and load acceptance requirements
under worst case ambient temperature.

2.07 SOURCE QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Perform production tests on generator sets at factory to verify operation and performance

characteristics prior to shipment. Include certified test report with submittals.
C. Generator Set production testing to include, at a minimum:

1. Operation at rated load and rated power factor.
2. Single step load pick-up.
3. Transient and steady state voltage and frequency performance.
4. Operation of safety shutdowns.

D. Diesel Fuel Storage Tanks:  Perform pressurized leak test prior to shipment.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of generator sets and auxiliary equipment are

consistent with the indicated requirements.
C. Verify that rough-ins for field connections are in the proper locations.
D. Verify that mounting surfaces are ready to receive equipment.
E. 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 generator sets and associated accessories in accordance with NECA/EGSA 404.
D. Arrange equipment to provide minimum clearances and required maintenance access.
E. Unless otherwise indicated, mount generator set on properly sized, minimum 6 inch high

concrete pad constructed in accordance with Section 033000.
F. Provide required support and attachment in accordance with Section 260529.
G. Use manufacturer's recommended oil and coolant, suitable for the worst case ambient

temperatures.
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H. Provide natural gas piping in accordance with Section 231123.
I. Provide engine exhaust piping factory installed.

1. Include piping expansion joints, piping insulation, thimble, condensation trap/drain, rain
cap, hangers/supports, etc. as indicated or as required.

2. Do not exceed manufacturer's maximum back pressure requirements.
J. Provide grounding and bonding in accordance with Section 260526.
K. Identify system wiring and components in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Provide services of a manufacturer's authorized representative to prepare and start systems

and perform inspection and testing. Include manufacturer's detailed testing procedures and
field reports with submittals.

C. Notify Owner and Architect at least two weeks prior to scheduled inspections and tests.
D. Notify authorities having jurisdiction and comply with their requirements for scheduling

inspections and tests and for observation by their personnel.
E. Provide all equipment, tools, and supplies required to accomplish inspection and testing,

including load bank and fuel.
F. Preliminary inspection and testing to include, at a minimum:

1. Inspect each system component for damage and defects.
2. Verify tightness of mechanical and electrical connections are according to manufacturer's

recommended torque settings.
3. Check for proper oil and coolant levels.

G. Prepare and start system in accordance with manufacturer's instructions.
H. Perform acceptance test in accordance with NFPA 110.
I. Inspection and testing to include, at a minimum:

1. Verify compliance with starting and load acceptance requirements.
2. Verify voltage and frequency; make required adjustments as necessary.
3. Verify phase sequence.
4. Verify control system operation, including safety shutdowns.
5. Verify operation of auxiliary equipment and accessories (e.g. battery charger, heaters,

etc.).
6. Perform load tests in accordance with NFPA 110 (1.5 hour building load test followed by 2

hour full load test).
J. Provide field emissions testing where necessary for certification.
K. Sound Level Tests:  Measure sound levels for compliance with specified requirements. Identify

and report ambient noise conditions.
L. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
M. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.05 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.
B. See Section 017900 - Demonstration and Training, for additional requirements.
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C. Demonstration:  Demonstrate proper operation of system to Owner, and correct deficiencies or
make adjustments as directed.

D. Training:  Train Owner's personnel on operation, adjustment, and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.

E. After successful acceptance test and just prior to Substantial Completion, replace air, oil, and
fuel filters .

3.06 PROTECTION
A. Protect installed engine generator system from subsequent construction operations.

3.07 MAINTENANCE
A. Provide to Owner  at no extra cost, a separate maintenance contract for the service and

maintenance of engine generator system for two years  from date of Substantial Completion;
Include a complete description of preventive maintenance, systematic examination, adjustment,
inspection, and testing, with a detailed schedule.

B. Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed along with
evaluations and recommendations.

C. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 4 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to

Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis,

based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

D. Maintain an on-site log listing the date and time of each inspection and call-back visit, the
condition of the system, nature of the trouble, correction performed, and parts replaced.

END OF SECTION
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SECTION 263600
TRANSFER SWITCHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Transfer switches for low-voltage (600 V and less) applications and associated accessories:
1. Automatic transfer switches.
2. Includes service entrance rated transfer switches.
3. Remote annunciators.
4. Owner to furnish ATS. Contractor to install on equipment pad.

1.02 RELATED REQUIREMENTS
A. Section 260526 - Grounding and Bonding for Electrical Systems.
B. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
C. Section 262100 - Low-Voltage Electrical Service Entrance.
D. Section 263213 - Engine Generators:  For interface with transfer switches.

1. Includes related demonstration and training requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2023.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.
C. NEMA ICS 10 Part 1 - Industrial Control and Systems Part 1:  Electromechanical AC Transfer

Switch Equipment; 2020.
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. NFPA 110 - Standard for Emergency and Standby Power Systems; 2025.
G. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
H. UL 1008 - Transfer Switch Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate compatibility of transfer switches to be installed with work provided under other
sections or by others.
a. Engine Generators:  See Section 263213.

2. Coordinate arrangement of equipment with the dimensions and clearance requirements of
the actual equipment to be installed.

3. Coordinate the work with placement of supports, anchors, etc. required for mounting.
4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain

direction before proceeding with work.
B. Preinstallation Meeting:  Convene one week before starting work of this section; require

attendance of all affected installers.
C. Where work of this section involves interruption of existing electrical service, arrange service

interruption with Owner.
1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal process.
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B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product, including ratings, configurations, dimensions, finishes, weights, service condition
requirements, and installed features.

C. Specimen Warranty:  Submit sample of manufacturer's warranty.
D. Evidence of qualifications for installer.
E. Evidence of qualifications for maintenance contractor (if different entity from installer).
F. Source quality control test reports.
G. Manufacturer’s detailed field testing procedures.
H. Field quality control test reports.
I. Operation and Maintenance Data:  Include detailed information on system operation,

equipment programming and setup, replacement parts, and recommended maintenance
procedures and intervals.
1. Include contact information for entity that will be providing contract maintenance and

trouble call-back service.
J. Executed Warranty:  Submit documentation of final executed warranty completed in Owner's

name and registered with manufacturer.
K. Maintenance contracts.
L. Project Record Documents:  Record actual locations of system components, installed circuiting

arrangements and routing, and final equipment settings.
1.06 QUALITY ASSURANCE

A. Comply with the following:
1. NFPA 70 (National Electrical Code).
2. NFPA 110 (Standard for Emergency and Standby Power Systems); meet requirements for

Level 2 system.
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. Installer Qualifications:  Company specializing in performing the work of this section with

minimum three years documented experience with power transfer systems of similar size, type,
and complexity; manufacturer's authorized installer.

E. Maintenance Contractor Qualifications:  Same entity as installer or different entity with specified
qualifications.
1. Contract maintenance office located within 100 miles  of project site.

F. 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 transfer switches in accordance with manufacturer's

instructions.
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 instructions to avoid damage to transfer

switch components, enclosure, and finish.
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1.08 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after

installation.
1.09 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Provide minimum five  year manufacturer warranty covering repair or replacement due to

defective materials or workmanship.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Transfer Switches:
1. ABB/GE:  www.geindustrial.com/#sle.
2. ASCO Power Technologies :  www.ascopower.com/#sle.
3. Eaton Corporation:  www.eaton.com/#sle.

B. Products other than basis of design are subject to compliance with specified requirements and
prior approval of Engineer. By using products other than basis of design, Contractor accepts
responsibility for costs associated with any necessary modifications to related work, including
any design fees.

C. Source Limitations:  Furnish transfer switches and accessories produced by a single
manufacturer and obtained from a single supplier.

2.02 TRANSFER SWITCHES
A. Provide complete power transfer system consisting of all required equipment, conduit, boxes,

wiring, supports, accessories, system programming, etc. as necessary for a complete operating
system that provides the functional intent indicated.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Applications:

1. Utilize open transition transfer unless otherwise indicated or required.
2. For transfer of highly inductive loads (e.g. large motors and transformers), utilize open

transition transfer with in-phase monitor or delayed transition transfer.
D. Construction Type:  Either "contactor type" (open contact) or "breaker type" (enclosed contact)

transfer switches complying with specified requirements are acceptable.
E. Automatic Transfer Switch:

1. Transfer Switch Type:  Service entrance rated automatic transfer switch. NEMA 3R.
2. Transition Configuration:  Open-transition (no neutral position) .
3. Voltage:  As indicated on the drawings.
4. Ampere Rating:  As indicated on the drawings.
5. Neutral Configuration:  Solid neutral (unswitched), except as indicated .
6. Load Served:  As indicated on the drawings.
7. Primary Source:  Utility.
8. Alternate Source:  As indicated on the drawings .

F. Comply with NEMA ICS 10 Part 1, and list and label as complying with UL 1008 for the
classification of the intended application (e.g. emergency, optional standby).

G. Do not use double throw safety switches or other equipment not specifically designed for power
transfer applications and listed as transfer switch equipment.

H. Load Classification:  Classified for total system load (any combination of motor, electric
discharge lamp, resistive, and tungsten lamp loads with tungsten lamp loads not exceeding 30
percent of the continuous current rating) unless otherwise indicated or required.
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I. Switching Methods:
1. Open Transition:

a. Provide break-before-make transfer without a neutral position that is not connected to
either source, and with interlocks to prevent simultaneous connection of the load to
both sources.

b. Where in-phase transfer is indicated, utilize in-phase monitor to initiate transfer when
phase angle difference between sources is near zero to limit in-rush currents.

2. Delayed Transition:
a. Provide break-before-make transfer with programmable time delay in a neutral

position not connected to either source, and with interlocks to prevent simultaneous
connection of the load to both sources.

3. Obtain control power for transfer operation from line side of source to which the load is to
be transferred.

J. Service Conditions:  Provide transfer switches suitable for continuous operation at indicated
ratings under the service conditions at the installed location.

K. Enclosures:
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the

following installation locations:
a. Outdoor Locations:  Type 3R or Type 4.

2. Provide lockable door(s) for outdoor locations.
3. Finish:  Manufacturer's standard unless otherwise indicated.

L. Short Circuit Current Rating:
1. Withstand and Closing Rating:  As listed on drawings.

M. Automatic Transfer Switches:
1. Description:  Transfer switches with automatically initiated transfer between sources;

electrically operated and mechanically held.
2. Control Functions:

a. Automatic mode.
b. Test Mode:  Simulates failure of primary/normal source.
c. Voltage and Frequency Sensing:

1) Undervoltage sensing for each phase of primary/normal source; adjustable
dropout/pickup settings.

2) Undervoltage sensing for alternate/emergency source; adjustable
dropout/pickup settings.

3) Underfrequency sensing for alternate/emergency source; adjustable
dropout/pickup settings.

d. Outputs:
1) Contacts for engine start/shutdown (except where direct generator

communication interface is provided).
2) Auxiliary contacts; one set(s) for each switch position.

e. Adjustable Time Delays:
1) Engine generator start time delay; delays engine start signal to override

momentary primary/normal source failures.
2) Transfer to alternate/emergency source time delay.
3) Retransfer to primary/normal source time delay.
4) Engine generator cooldown time delay; delays engine shutdown following

retransfer to primary/normal source to permit generator to run unloaded for
cooldown period.

f. In-Phase Monitor (Open Transition Transfer Switches):  Monitors phase angle
difference between sources for initiating in-phase transfer.
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g. Engine Exerciser:  Provides programmable scheduled exercising of engine generator
selectable with or without transfer to load; provides memory retention during power
outage.

3. Status Indications:
a. Connected to alternate/emergency source.
b. Connected to primary/normal source.
c. Alternate/emergency source available.

4. Other Features:
a. Event log.
b. Communications Capability:  Compatible with system indicated. Provide all

accessories necessary for proper interface.
c. Remote monitoring capability via PC.

5. Automatic Sequence of Operations:
a. Upon failure of primary/normal source for a programmable time period (engine

generator start time delay), initiate starting of engine generator where applicable.
b. When alternate/emergency source is available, transfer load to alternate/emergency

source after programmable time delay.
c. When primary/normal source has been restored, retransfer to primary/normal source

after a programmable time delay. Bypass time delay if alternate/emergency source
fails and primary/normal source is available.

d. Where applicable, initiate shutdown of engine generator after programmable engine
cooldown time delay.

N. Service Entrance Rated Transfer Switches:
1. Furnished with integral disconnecting and overcurrent protective device on the

primary/normal source and with ground-fault protection where indicated.
2. Listed and labeled as suitable for use as service equipment according to UL 869A.

O. Remote Annunciators:
1. Remote Annunciator Mounting:  Wall-mounted; Provide flush-mounted annunciator for

finished areas and surface-mounted annunciator for non-finished areas unless otherwise
indicated.

2. Transfer Switch Status Indications:
a. Connected to alternate/emergency source.
b. Connected to primary/normal source.
c. Alternate/emergency source available.

P. Interface with Other Work:
1. Interface with engine generators as specified in Section 263213.

2.03 SOURCE QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Perform production tests on transfer switches at factory to verify operation and performance

characteristics prior to shipment. Include certified test report with submittals.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of transfer switches are consistent with the indicated

requirements.
C. Verify that rough-ins for field connections are in the proper locations.
D. Verify that mounting surfaces are ready to receive transfer switches.
E. Verify that conditions are satisfactory for installation prior to starting work.



Highland Falls-Fort Montgomery CSD 263600
HS/IS Renovations Transfer Switches
Project No. 2022-138 Ph3  Page No. 6 of 7 

3.02 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Arrange equipment to provide minimum clearances and required maintenance access.
D. Install transfer switches plumb and level.
E. Unless otherwise indicated, mount floor-mounted transfer switches on properly sized 3 inch

high concrete pad constructed in accordance with Section 033000.
F. Provide grounding and bonding in accordance with Section 260526.
G. Identify transfer switches and associated system wiring in accordance with Section 260553.

3.03 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Provide services of a manufacturer's authorized representative to observe installation and

assist in inspection and testing. Include manufacturer's detailed testing procedures and field
reports with submittals.

C. Prepare and start system in accordance with manufacturer's instructions.
D. Automatic Transfer Switches:

1. Inspect and test in accordance with NETA ATS, except Section 4.
2. Perform inspections and tests listed in NETA ATS, Section 7.22.3. The insulation-

resistance tests listed as optional are not required.
E. Correct defective work, adjust for proper operation, and retest until entire system complies with

Contract Documents.
F. Submit detailed reports indicating inspection and testing results and corrective actions taken.

3.04 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match

original factory finish.
3.05 CLOSEOUT ACTIVITIES

A. See Section 017800 - Closeout Submittals, for closeout submittals.
B. See Section 017900 - Demonstration and Training, for additional requirements.
C. Demonstration:  Demonstrate proper operation of transfer switches to Owner, and correct

deficiencies or make adjustments as directed.
D. Training:  Train Owner's personnel on operation, adjustment, and maintenance of transfer

switches.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of four hours of training.
3. Instructor:  Manufacturer's authorized representative.
4. Location:  At project site.

E. Coordinate with related generator demonstration and training as specified in Section 263213.
3.06 PROTECTION

A. Protect installed transfer switches from subsequent construction operations.
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3.07 MAINTENANCE
A. Provide to Owner  at no extra cost, a separate maintenance contract for the service and

maintenance of transfer switches for two years  from date of Substantial Completion; Include a
complete description of preventive maintenance, systematic examination, adjustment,
inspection, and testing, with a detailed schedule.

B. Conduct site visit at least once every three months to perform inspection, testing, and
preventive maintenance. Submit report to Owner indicating maintenance performed along with
evaluations and recommendations.

C. Provide trouble call-back service upon notification by Owner:
1. Provide on-site response within 4 hours of notification.
2. Include allowance for call-back service during normal working hours at no extra cost to

Owner.
3. Owner will pay for call-back service outside of normal working hours on an hourly basis,

based on actual time spent at site and not including travel time; include hourly rate and
definition of normal working hours in maintenance contract.

D. Maintain an on-site log listing the date and time of each inspection and call-back visit, the
condition of the system, nature of the trouble, correction performed, and parts replaced.

END OF SECTION
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SECTION 265100
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 260529 - Hangers and Supports for Electrical Systems.
B. Section 260533.16 - Boxes for Electrical Systems.
C. Section 260553 - Identification for Electrical Systems:  Identification products and requirements.
D. Section 260923 - Lighting Control Devices.
E. Section 262726 - 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; 2023.
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 013000 - 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 016000 - 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 017800 - 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.
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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, 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:



Highland Falls-Fort Montgomery CSD 265100
HS/IS Renovations Interior Lighting
Project No. 2022-138 Ph3  Page No. 4 of 7 

1. Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
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.
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a. Wall Dimmers:  See Section 262726.
b. Daylighting Controls:  See Section 260923.

2.06 LED RETROFIT LUMINAIRE CONVERSION KITS
A. Manufacturers:

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 016000 - 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 260533.16 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 260529.
F. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
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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.
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 260553.
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 014000 - 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.
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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.

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 017800 - Closeout Submittals, for closeout submittals.
B. See Section 017900 - 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 271500
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:
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H. Open or Nonmetal Communications Pathways:
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 275313
GPS (PRIMEX) WIRELESS CLOCK SYSTEM

PART 1  GENERAL
1.01 GENERAL

A. Middle/High School:
1. Provide additions and modifications to the existing system as indicated on plans.

1.02 SECTION INCLUDES
A. Clocks

1. Analog (Lithium battery powered)
1.03 RELATED SECTIONS

A. Division 26 – Electrical (120 volt grounded outlet required for transmitter.)
1.04 REFERENCES

A. This Technical Specification and Associated Drawings
1.05 SYSTEM DESCRIPTION

A. The system shall synchronize all clocks to each other. The system shall utilize GPS technology
to provide atomic time.  The system shall not require hard wiring.  Clocks shall automatically
adjust for Daylight Savings Time.

B. Analog Clocks shall be synchronized to within 10 milliseconds 6 times per day, and the system
shall have an internal oscillator that maintains plus or minus one second per day between
synchronizations, so that clock accuracy shall not exceed plus or minus 0.2 seconds.

C. The system shall include an internal clock reference so that failure of the GPS signal shall not
cause the clocks to fail in indicating time.

D. The system shall incorporate a “fail-safe” design so that failure of any component shall not
cause failure of the system. Upon restoration of power or repair of failed component, the
system shall resume normal operation without the need to reset the system or any component
thereof.

E. Clock locations shall be as indicated, and clocks shall be fully portable, capable of being
relocated at any time.

1.06 SUBMITTALS
A. Product Data:  Submit complete catalog data for each component, describing physical

characteristics and method of installation.  Submit brochure showing available colors and
finishes of clocks.

B. Operating License:  Submit evidence of application for FCC Radio Station Authorization prior to
installing equipment.  Furnish the license or a copy of the application for the license, to the
Owner/End User prior to operating the equipment.  The original license must be delivered to the
Owner/End User.

C. Samples:  Submit one clock for approval. Approved sample shall be tagged and shall be
installed in the work at location directed.

D. Manufacturer's Instructions:  Submit complete installation, set-up and    maintenance
instructions.

E. Floor plans indicating the location of system transmitter(s), approved by manufacturer, will be
submitted to owner prior to installation.

1.07 QUALITY ASSURANCE
A. Permits:  Obtain operating license for the transmitter from the FCC.
B. Qualifications:
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1. Manufacturer: Company specializing in manufacturing commercial time system products
including 4 years experience producing GPS wireless time systems.

2. Installer: Company with documented experience in the installation of commercial time
systems.

C. Prior to installation, a site survey must be performed to determine proper transmitter placement.
1.08 DELIVERY STORAGE AND HANDLING

A. Deliver all components to the site in the manufacturer's original packaging.  Packaging shall
contain manufacturer's name and address, product identification number, and other related
information.

B. Store equipment in finished building, unopened containers until ready for installation.
1.09 PROJECT SITE CONDITIONS

A. Clocks shall not be installed until painting and other finish work in each room is complete.
B. Coordinate installation of GPS receiver for access to the roof or exterior side wall so that the

bracket and related fasteners are watertight.
1.10 SYSTEM STARTUP

A. At completion of installation and prior to final acceptance, turn on the equipment; ensure that all
equipment is operating properly, and that all clocks are functioning.

1.11 WARRANTY
A. Manufacturer will provide a 5 year warranty on GPS receiver and transmitter.  All other

components will have a 1 year warranty.
PART 2  PRODUCTS
2.01 MANUFACTURER

A. GPS wireless clocks: Pyramid Wall Clock: Radio Freq, Arabic, Round, 13 1/4 in Overall Dia., 13
in Face Dia., Battery, Analog

B. Proposed substitutions, to be considered, shall be manufactured of equivalent materials that
meet or exceed specified requirements of this Section.

C. Other systems requiring wiring and/or conduit between master and clocks will not be accepted.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that construction is complete in spaces to receive equipment and that rooms are clean
and dry.

B. Verify that 120 volt electrical outlet is located within 6 feet (1.83m) of location of    transmitter
and the outlet is operational and properly grounded.

3.02 INSTALLATION
A. Analog clocks (Lithium battery):  Perform the following operations with each clock:

1. Install batteries.
2. Set clock to correct time in accordance with manufacturer's instructions.
3. Observe analog clock until valid signals are received and analog clock adjusts itself to

correct time.
4. Install the analog clock on the wall in the indicated location, plumb, level and tight against

the wall. use suitable fasteners as approved by clock manufacturer.
B. Wire guards:  Secure to wall, using approved theft-resistant fasteners.

3.03 ADJUSTING
A. Prior to final acceptance, inspect each clock, adjust as required, and replace parts which are

found defective.
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3.04 CLEANING
A. Prior to final acceptance, clean exposed surfaces of clocks, using cleaning methods

recommended by clock manufacturer.  Remove temporary labels from clock faces.  Do not
remove labels from backs of clocks.

3.05 DEMONSTRATION
A. Provide training to Owner's representative on setting and adjusting clocks, replacing batteries

and routine maintenance.
3.06 PROTECTION

A. Protect finished installation until final acceptance of the project.
3.07 TESTING

A. All devices must be tested at their operational location under normal operational conditions to
assure reception of signal.

END OF SECTION
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SECTION 283100.10
FIRE DETECTION AND ALARM

PART 1   GENERAL
1.01 SUMMARY

A. Provide materials and equipment necessary to complete modifications and additions to
 existing Fire Alarm System:
1. Add new control devices and wiring.
2. Add new audible/visual devices.
3. Reuse existing control panel and add new modules, batteries, and expansion power

supplies.  Program system and test new devices for proper operation.
B. Conform to any and all local codes.
C. System Installer to provide proof of licensing under N Y S General Business Law.
D. Before proceeding with any testing, the contractor shall notify all persons and facilities who will

receive an alarm, supervisory, or trouble signal shall be notified to prevent unnecessary
response All building occupants shall also be notified.  At the conclusion of testing, those
previously notified shall be further notified that testing has been concluded.

1.02 SUBMITTALS
A. Shop Drawings Include the following:

1. Bill of materials.
2. Composite wiring and/or schematic diagrams of the complete system as proposed to be

installed (standard diagrams will not be acceptable).
3. Total electrical load of the complete system in supervisory and alarm conditions.
4. Interconnection details between new and existing systems

B. Product Data:
1. Manufacturer's catalog sheets, specifications and installation instructions.
2. Name, address and telephone number of nearest fully equipped service organization.
3. Company Field Advisor Data Include name, work address and telephone number of

Company Field Advisor, secured for the required services.  If requested, include certified
statement from the Company listing the qualifications of the Company Field Advisor.

C. Test Reports:
1. Existing fire alarm system test report.
2. Final system test report.

D. Certificate Affidavit, signed by the Company Field Advisor and notarized, certifying that the
system meets the contract requirements and is operating properly.

1.03 QUALITY ASSURANCE
A. The contractor shall provide qualified service personnel to provide the services specified:

1. Individuals shall be factory trained on existing fire alarm control panel.
2. Individuals must be qualified and experienced in the inspection, testing, and maintenance

of fire alarm systems.
B. National Institute for Certification in Engineering Technologies (NICET) certification is required

for all service personnel providing services under this contract.  Copies of NICET certificates
shall be supplied with the bid documents:
1. NICET level 2 (Associate Engineering Technician) certification is required for technicians

providing maintenance and testing services.
2. NICET level 3 (Engineering Technician) certification is required for technicians providing

general supervision of NICET level 2 technicians.
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PART 2   PRODUCTS
2.01 FIRE ALARM CONTROL PANEL

A. Reuse existing fire alarm control panel:
2.02 PHOTOELECTRIC SMOKE DETECTORS

A. Provide photoelectric smoke detectors which are UL Listed for use with the existing control
panel:

B. Smoke detectors to utilize drift compensation to minimize possibility of false alarm due to dirt
accumulation:
1. Smoke detectors to be compatible with both two and four wire detector bases.

C. Smoke detector to utilize common base with heat detector:
1. All field wiring to terminate on detector base.

D. Provide steel wire guards where indicated on plans.
2.03 PHOTOELECTRIC DUCT SMOKE DETECTORS

A. Duct detector housing shall be two-wire style equipped with smoke detector as specified in
2.02.

B. Duct detector housing shall have clear cover allowing visual inspection.
C. Test ports shall be provided to allow Functional testing of duct detector without removing cover:

1. Sampling tubes shall be of proper size for duct, per manufacturers recommendations.
2. Provide remote indicating light with test switch for all duct detectors Simplex 4098-9834.

2.04 WIRING
A. Initiating Circuits & Magnetic Door Holders:

1. One twisted pair #14 unshielded, plenum rated.
B. Audible Circuits:

1. One twisted pair #12 unshielded, plenum rated.
C. Verify wiring types with equipment supplier and their approved shop drawings.

PART 3   EXECUTION
3.01 TESTING

A. System Pre-test:
1. To ensure the existing fire alarm system is operating properly, a complete system test will

be performed prior to any system modifications.
2. Testing will be scheduled with minimum 24 hour notice, and will be witnessed by a

representative of the school district (unless witness of test is declined by owner).
3. Correction of any existing system deficiencies is not included in this contract and repairs

will be performed on a time-and-material basis.
B. Completion Test:

1. The entire fire alarm will be tested and certified upon completion of this project.
2. Testing will be scheduled with minimum 24 hour notice, and will be witnessed by a

representative of the school district (unless witness of test is declined by owner).
C. Control Equipment:

1. All fire alarm control panel modifications to be performed by a factory trained and certified
technician, currently.

2. Employed by a manufacturer's authorized sales and service organization.
D. Contractor shall test all functions of the system in various alarm and trouble modes, including

but not limited to:
1. Open circuit conditions.
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2. Grounds.
3. Power outage.
4. All tests shall be in accordance with the system manufacturer's instructions.
5. Remove fuse(s) and verify rating and supervision.
6. The integrity of single or multiple circuits providing interface between two or more control

panels shall be verified.  Interfaced equipment connections shall be tested by operating or
simulating operation of the equipment being supervised.  Signals required to be
transmitted shall be verified at the control panel.

7. Lamps and LEDs shall be illuminated.
8. The primary (main) power supply shall be tested by disconnecting all secondary (standby)

power.  The primary (main) power supply shall be tested under maximum load, including
all alarm appliances requiring simultaneous operation.  All secondary (standby) power
shall be reconnected at the end of test.  For redundant power supplies, each shall be
tested separately.

E. Initiating Devices:
1. Smoke Detectors

a. Test each detector in place and verify smoke entry into the sensing chamber and
alarm response.  Testing with smoke or listed aerosol acceptable to the
manufacturer, or other means acceptable to the detector manufacturer shall be
permitted as an acceptable test method.

b. Verify that each detector is within its listed and marked sensitivity range by testing
using either.

c. A calibrated test method or the manufacturer's calibrated sensitivity test instrument or
listed control equipment arranged for the purpose.

d. Note:   The detector sensitivity shall not be tested or measured using any spray
device that administers an unmeasured concentration of aerosol into the detector

2. Duct Detector
a. All air duct detectors shall be tested and inspected to ensure the device will sample

the air stream.  The test shall be in accordance with the manufacturers instructions.
F. Alarm Notification Devices:

1. Audible.
2. Measure sound pressure level with sound level meter meeting ANSI S-1 4a, Sound Level

Meters, Type 2 requirements.  Measure and record levels throughout protected area.
3. Visible.
4. Test in accordance with manufacturer's instructions.  Verify device locations are per

approved layout and confirm that no floor plan changes affect the approved layout.
5. Secondary(Standby) Power Supply.
6. Disconnect all primary (main) power supplies and verify that required trouble indication for

loss of primary power occurs.  Measure or verify system's standby and alarm current
demand and, using manufacturers data, verify whether batteries are adequate to meet
standby and alarm requirements.  Operate general alarm systems for a minimum of five
(5) minutes. Reconnect primary (main) power supply at end of test.

G. Batteries:
1. General Tests:

a. Inspect batteries for corrosion or leakage.  Check and ensure tightness of
connections.  If necessary, clean and coat the battery terminals or connections.
Visually inspect electrolyte level in lead acid batteries.

b. Batteries shall be replaced in accordance with the manufacturer's recommendations.
c. With the battery charger disconnected, load test the batteries per the manufacturer's

recommendations.  The voltage level shall not fall below the levels specified.  An
artificial load equal to the full alarm load connected to the battery shall be permitted to
be utilized in conducting this test.
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2. Specific Tests:
a. Sealed Lead-Acid Types.
b. With the batteries fully charged and connected to the charger, verify the batteries are

within the tolerance specified by the manufacturer.
c. Under load, the float voltage shall not fall below 2 05 volts per cell.

H. Interfaced Equipment:
1. Interfaced equipment connections shall be tested by operating or simulating the

equipment being supervised.  Signals required to be transmitted shall be verified at the
control panel.  Test frequency for the interfaced equipment shall be the same as the
frequency required by the applicable NFPA standard(s) for the equipment being
supervised.

I. Special Procedures:
1. Alarm Verification verify time delay and alarm response for smoke detector circuits

identified as having alarm verification.
2. Documentation.
3. The contractor shall maintain and provide to the owner's representative with

documentation of all inspections, testing, and maintenance performed on the system.  The
documentation shall be in accordance with NFPA 72 chapter 7 section 7-5 The NFPA
"Inspection and Testing Form" shall be used to document all contractor system inspection,
testing and maintenance activities.  Documentation shall be a computer generated printout
listing all fire alarm devices with locations and a pass/fail indication Hand written
documentation will not be acceptable.

4. Copies of manufacturer's recommendations used.  For testing and maintenance shall be
provided to the owner and maintained on site.

3.02 INSPECTION
A. The contractor shall perform visual inspections of the system and connected devices in

accordance with NFPA.
B. 72 chapter 7 Table 7-2 2.  The contractor shall ensure visually that there are no adverse

changes that may affect the system performance.
3.03 WIRING

A. All wiring to be concealed in building construction, above layer ceilings or in raceway system.
B. Wiring to all equipment and devices shall be per system supplier's recommendations.

3.04 EQUIPMENT AND DEVICES
A. Install as recommended by system supplier and in accord with published installation data.

3.05 FAN SHUTDOWN
A. Provide control wiring required for fan shutdown at mechanical units indicated on Equipment

Connection Schedule and closing of Fire/Smoke dampers; coordinate with Contractor
responsible for Mechanical Work.

B. Provide all contacts/relays required to accommodate both closing of Fire/Smoke dampers and
shutdown of mechanical units indicated on Equipment Connection Schedule. Fully coordinate
requirements with Contractor responsible for Mechanical Work.

C. Ventilation Unit Shutdown Control:
1. Provide shutdown control through main control unit.
2. Control package within main control unit shall include electrically operated, mechanically

held relays, drill-fan shutdown bypass switch, time operated fan reset switch, fan bypass
lamp and buzzer, and necessary contacts and wiring.

3. Upon activation of alarm, the “shutdown” relay will become energized.
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4. Upon restoration of fire alarm system, the fan reset switch, when operated, will de-
energize the “shutdown” relay.

END OF SECTION
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SECTION 310000
EARTHWORK

PART 1   GENERAL
1.01 SECTION INCLUDES

A. Underground utilities
B. Excavation
C. Dewatering
D. Placing engineering fabric
E. Placing fill and backfill
F. Placing fill to support structures
G. Compaction
H. Rough grading
I. Subgrade surface for walks and pavement
J. Finish grading
K. Maintenance and restoration
L. Disposal of excess and unstable materials
M. Field quality control
N. Protection

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 32 1216 - Asphalt Paving
B. Section 03 3001 - Concrete Sidewalks, Crubs and Exterior Concrete Flatwork
C. 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.

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.
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.

c. Boulders of any size.
d. Any materials of man-made origin.

4. Subgrade Surface:  Surface upon which gravel base or topsoil is placed.
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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 the General Conditions 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. Engineering 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 7000.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect filter fabric from sunlight during transportation and storage.
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.



Highland Falls-Fort Montgomery CSD 310000
HS/IS Renovations Earthwork
Project No. 2022-138 Ph3  Page No. 3 of 10 

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. 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
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
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No. 40 0.425 5-40
No. 200 0.075 0-7

C. 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)

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).
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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 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.
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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.

3.04 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.

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. Pavement:  Excavate to subgrade surface elevation as indicated on the drawings.
F. 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.

G. Notify the Owner’s Representative upon completion of excavation operations.  Do not proceed
with the work until the excavation is inspected and approved.

H. 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.

3.05 DEWATERING
A. 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.
B. Prevent surface and subsurface water from flowing into excavations and trenches and from

flooding the site and surrounding area.
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C. 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.

D. 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.

E. Provide temporary controls to restrict the velocity of discharged water as necessary to prevent
erosion and siltation of receiving areas.

3.06 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.

3.07 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.
3.08 PLACING FILL AND BACKFILL

A. 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.

B. 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.

C. 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.

D. Under Pavements and Walks:
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1. Utilize select granular fill as indicated on the construction drawings and in the applicable
specification sections in the Project Manual.

3.09 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. Pavements and Walks:  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.

3.10 ROUGH GRADING
A. 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.

3.11 SUBGRADE SURFACE FOR WALKS AND PAVEMENT
A. Shape and grade subgrade surface as follows:

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.
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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.

3.12 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. 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.

2. 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.

3.13 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.

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.

3.14 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.

3.15 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.
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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. 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.

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.

3.16 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 321216
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 - Earthwork

1.03 SUBMITTALS
A. Comply with the requirements of the General Conditions 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 7800.
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. Aggregate Base:  Comply with the New York State Department of Transportation Standard
Specification, Section 304, Paragraph 304-2, as modified in Section 31 0000 - Earthwork.

B. 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 7
Topcourse.

Sieve Size Sieve Size (mm) General Limits Job Limit Tol. %
½” 12.5 100 -
¼” 6.3 90 - 100 -
No. 6 Sieve 3.2 45–70 +/-6
No. 20 Sieve .850 15 –40 +/-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 - 8.0%.
b. The mixing and placement temperature range shall be 120 - 165 degrees C.

C. 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).
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2. Asphalt Cement Filler:  New York State Department of Transportation Designation 702-05.
D. 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, 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. Aggregate Base Course:  Comply with the requirements of the New York State Department of

Transportation Standard Specification, Section 304-3, for aggregate gradations specified,
unless otherwise indicated.

B. 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.

C. 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.
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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.

D. Joining New Asphalt Pavement to Adjacent Construction
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.

E. 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 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 galvanized after fabrication.  Galvanizing is required for all exposed exterior structural steel.
	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.
	D. Touch-Up Galvanizing:  Tnemec Series 90-98 Zinc Rich paint or equal.

	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
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