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ALL CONTRACTORS: 

Plan Deposit Policy 

Notice to Bidders 

Information for Bidders 

Form of Proposal 

Sample Agreement: AIA A132-2019 Standard Form of Agreement Between Owner and Contractor 

General Conditions of the Contract for Construction: AIA A232-2019 

Shop Drawing Submittal Form 

Statement of Special Inspections – Architectural & MEP 

Statement of Special Inspections – Structural 

Wage Rate Schedules: Additions (PRC# 2021007719) 
Renovations (PRC# 2020012491) 

 
DIVISION 00 – PROCUREMENT REQUIREMENTS 

00 3113 Milestone Construction Schedule 
00 3113.1 Site Staging Plans  

 
DIVISION 01 – GENERAL REQUIREMENTS  

01 0000 General Requirements 
01 1200 Summary of Project  
01 2000 Price and Payment Procedures 
01 2100 Allowances 
01 2200 Unit Prices 

 

01 2300 Alternates 
01 3000 Administrative Requirements 
01 3216 Construction Progress Schedule 
01 3300 Submittal Procedures 
01 3529.10 Life Safety Requirements During School Construction  
01 3553 Security Procedures 
01 4000 Quality Requirements 
01 4533 Code-Required Special Inspections 
01 5000 Temporary Facilities and Controls  
01 5100 Heat During Construction 
01 5213 Field Offices  
01 5500 Vehicular Access and Parking 
01 5713 Erosion and Sediment Control 
01 5721 Indoor Air Quality Controls 
01 5813 Temporary Project Signage 
01 6000 Product Requirements 
01 6116 Volatile Organic Compound (VOC) Content Restrictions 
01 6116.01 Material VOC Content Certification Form 
01 7000 Execution Requirements 
01 7329 Cutting and Patching 
01 7800 Closeout Submittals  
01 7900 Demonstration and Training 
01 9113 General Commissioning Requirements 
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DIVISION 02 – EXISTING CONDITIONS 

 Geotechnical Investigation – Elwyn & Palmer – July 31, 2021 (See Vol. 3) 
 Geotechnical Engineering Report – WMA Engineering – September 2020 (See Vol. 3) 
02 2600 Asbestos, Lead, and PCB Assessment 
02 8213 Asbestos Abatement 
02 8313 Lead Hazard Control Activities  
 Limited Hazardous Materials Survey – Atlantic Testing Laboratories – July 15, 2021 (See Vol. 3) 
 

DIVISION 03 – CONCRETE 
03 0516 Underslab Vapor Barrier 
03 1000 Concrete Forming and Accessories 
03 2000 Concrete Reinforcing 
03 3000 Cast-In-Place Concrete 
03 3001 Concrete Sidewalks, Curbs and Exterior Concrete Flatwork 
03 3533 Stamped Concrete Finishing 
03 4100 Precast Structural Concrete 
  

DIVISION 04 – MASONRY 
04 0511 Mortar and Masonry Grout 
04 2000 Unit Masonry 
04 7200 Cast Stone Masonry 
  

DIVISION 05 – METALS 
05 1200 Structural Steel Framing 
05 2100 Steel Joist Framing 
05 3100 Steel Decking 
05 4000 Cold-Formed Metal Framing 
05 5000 Metal Fabrications 
05 5100 Metal Stairs 
05 5213 Pipe and Tube Railing 
05 7500 Decorative Formed Metal 
  

DIVISION 06 – WOOD, PLASTICS, & COMPOSITES 
06 1000 Rough Carpentry 
06 2000 Finish Carpentry 
06 4100 Architectural Wood Casework 
068000 Composite Fabrications 
  

DIVISION 07 – THERMAL AND MOISTURE PROTECTION 
07 0553 Fire and Smoke Assembly Identification 
07 1113 Bituminous Damp Proofing 
07 1400 Fluid Applied Waterproofing 
07 2100 Thermal Insulation 
07 2119 Foamed-in-place Insulation 
07 2500 Weather Barriers 
07 4213 Metal Wall Panels 
07 4646 Fiber – Cement Siding 
07 5323 Ethylene-Propylene-Diene-Monomer Roofing (EPDM) 
07 6100 Sheet Metal Roofing  
07 6200 Sheet Metal Flashing and Trim 
07 7100 Roof Specialties 
07 7200 Roof Accessories 
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DIVISION 07 – THERMAL AND MOISTURE PROTECTION (Continued) 

07 8400 Firestopping 
07 9200 Joint Sealants 
07 9513 Expansion Joint Cover Assemblies 

  
DIVISION 08 – OPENINGS 

08 1116 Aluminum Doors and Frames 
08 1213 Hollow Metal Frames 
08 1416 
08 3200 

Flush Wood Doors 
Sliding Glass Doors 

08 3313 Coiling Counter Doors 
08 3323 Overhead Coiling Doors 
08 3327 Smoke and Fire Curtains 
08 4313 Aluminum-Framed Storefronts  
08 4523 Fiberglass Sandwich Panel Assemblies 
08 5113 Aluminum Windows 
08 5653 Security Windows 
08 7100 Door Hardware 
08 8000 Glazing 
08 8723 Safety and Security Films 
08 9100 Louvers 
  

DIVISION 09 – FINISHES 
09 0561 Common Work Results for Flooring Preparation 
09 2116 Gypsum Board Assemblies  
09 2216 Non-Structural Metal Framing 
09 3000 Tiling 
09 5100 Acoustical Ceilings 
09 5400 Specialty Ceilings 
09 6466 Wood Athletic Flooring 
09 6500 Resilient Flooring 
09 6566 Resilient Athletic Flooring 
09 6700 Fluid-Applied Flooring 
09 6813 Tile Carpeting 
09 7200 Wall Coverings 
09 7800 Interior Wall Paneling 
09 8300 Acoustic Finishes 
09 8430 Sound – Absorbing Wall and Ceiling Units 
09 9000 Painting and Coating 
09 9600 High-Performance Coatings 
09 9723 Concrete and Masonry Coatings 
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DIVISION 10 – SPECIALTIES 

10 1100 Visual Display Units 
10 1200 Display Cases  
10 1400 Signage 
10 2113.17 Phenolic Toilet Compartments 
10 2123 Cubicle Curtains and Track 
10 2239 Folding Panel Partitions 
10 2600 Wall and Door Protection 
10 2800 Toilet Room Accessories 
10 4400 Fire Protection Specialties 
10 5113 Metal Lockers 
10 7500 Flagpoles 
  

DIVISION 11 – EQUIPMENT 
11 4000 Foodservice Equipment 
11 6143 Stage Curtains 
11 6623 Gymnasium Equipment  
  

DIVISION 12 – FURNISHINGS 
12 2400 Window Shades 
12 3200 Manufactured Wood Casework  
12 3600 Countertops 
12 4813 Entrance Floor Mats and Frames 
12 6613 Telescoping Bleachers  
  

DIVISION 14 – CONVEYING EQUIPMENT 
14 2100 Electric Traction Elevators 
  

DIVISION 31 – EARTHWORK 
31 1000 Site Clearing 
31 2200 Grading 
31 2316 Excavation 
31 2316.13 Trenching 
31 2323 Fill 
31 6615 Helical Foundations Piles 
  

DIVISION 32 – EXTERIOR IMPROVEMENTS 
32 1123 Aggregate Base Courses 
32 1216 Asphalt Paving 
32 1726 Tactile Warning Surfacing 
32 1825 Infield Skinned Area 
32 3113 Chain Link Fences and Gates 
32 9219 Landscaping - Lawn 
32 9300 Exterior Plants 
  

DIVISION 33 – UTILITIES 
33 0110.58 Disinfection of Water Utility Piping Systems 
33 1416 Site Water Utility Distribution Piping 
33 3113 Site Sanitary Sewerage Gravity Piping 
33 4000 Storm Drainage Utilities 
33 4923.10 Subsurface Storm Drainage Water Retention Structures 
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DIVISION 21 – FIRE SUPPRESSION 

21 0524 Backflow Preventers 
21 0529 Pipe Hangers and Supports 
21 1300 Sprinkler Piping 
21 1313 Sprinkler Systems 
  

DIVISION 22 – PLUMBING 
22 0510 Basic Plumbing Requirements 
22 0516 Expansion Fittings and Loops for Plumbing Piping 
22 0517 Sleeves and Sleeve Seals for Plumbing Piping 
22 0519 Meters and Gauges for Plumbing Piping 
22 0523 General-Duty Valves for Plumbing Piping 
22 0529 Hangers and Supports for Plumbing Piping and Equipment 
22 0553 Identification for Plumbing Piping and Equipment 
22 0716 Plumbing Equipment Insulation 
22 0719 Plumbing Piping Insulation 
22 1005 Plumbing Piping 
22 1006 Plumbing Piping Specialties 
22 3000 Plumbing Equipment 
22 4000 Plumbing Fixtures 
  

DIVISION 23 – HEATING, VENTILATING, & AIR CONDITIONING 
23 0510 Basic Mechanical Requirements 
23 0516 Expansion Fittings and Flexible Connections  
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 
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23 5216 Condensing Boilers 
23 6423 Scroll Water Chillers 
23 7223 Packaged Air-to-Air Energy Recovery Units 
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DIVISION 23 – HEATING, VENTILATING, & AIR CONDITIONING (Continued) 

23 7313 Air Handling Units 
23 7423 Outdoor Make-Up Air Units 
23 8126.13 Small Capacity Split System Air Conditioners 
23 8200 Convection Heating and Cooling Units 
23 8216 Air Coils 
  

DIVISION 26 – ELECTRICAL 
26 0010 Basic Electrical Work 
26 0100 
26 0513 

Basic Materials and Methods  
Medium-Voltage Cables 

26 0519 Low-Voltage Cables 
26 0526 Grounding 
26 0533 Raceways 
26 0543 Exterior Pathways 
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27 5115 Audio Video Systems 
27 5117 IP Public Address System 
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28 3110 Fire Detection and Alarm System 
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• Geotechnical Investigation – Elwyn & Palmer – July 31, 2021 

• Geotechnical Engineering Report – WMA Engineering – September 2020 

• Limited Hazardous Materials Survey – Atlantic Testing Laboratories – July 15, 2021 
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PLAN DEPOSIT POLICY 
 
 
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 Plans and Specifications returned in accordance with Paragraph (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) 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 (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 (2) 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. 

 
(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. 

 
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. 
 
It is important to note that THE CONTRACT DOCUMENTS (PLANS AND SPECIFICATIONS) REMAIN THE 
PROPERTY OF THE ENGINEER'S OFFICE AND MUST BE RETURNED WITHIN THIRTY (30) BUSINESS 
DAYS FOLLOWING THE AWARD OF THE CONTRACT OR REJECTION OF BIDS. 
 
 

END OF SECTION 
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NOTICE TO BIDDERS 
 

The Port Jervis City School District (Owner), invites the submission of Sealed Bid Proposals to furnish materials 
and labor to complete the 

Addition & Alterations to Port Jervis Middle School 
Project No. 2019-011 PH1  

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

Contract No. 1:  GC1 - General Construction 
Contract No. 2:  SC1 – Site Construction 
Contract No. 3:  MC1 – Mechanical Construction 
Contract No. 4:  EC1 – Electrical Construction 
Contract No. 5:  PC1 - Plumbing Construction 
Contract No. 7:  FS1 – Food Service Equipment 
Contract No. 9:  WC1 – Windows 
 

Sealed Bid Proposals will be received until 1:00 p.m. prevailing time, on Wednesday, March 16, 2022, at the 
 

Port Jervis City School District 
District Administration Office 

9 Thompson Street 
 Port Jervis, New York 12771 
 
Where they will be opened and read aloud per video conference. Video conference details will be issued to all 
prospective bidders via addendum, one week prior to the bid opening. If you choose not to attend the video bid 
opening, please note bid results will be posted on BCA’s website, www.thebcgroup.com, and on the REVplans 
site within 24 hours after the bid opening. 
 
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: www.revplans.com under 'public projects.’ 
 
Complete sets of Bidding Documents, Drawings and Specifications, may be obtained from REVplans, 330 
Route 17A, Suite #2, Goshen, New York 10924 Tel: 1-877-272-0216, upon depositing the sum of $100.00 for 
each combined set of documents. Checks or money orders shall be made payable to BCA Architects & 
Engineers. Plan deposit is refundable in accordance with the terms in the Instructions to Bidders to all 
submitting bids. Any bidder requiring documents to be shipped shall make arrangements with the printer and 
pay for all packaging and shipping costs. 
 
Please note REVplans (www.revplans.com) is the designated location and means for distributing and obtaining 
all bid package information. Only those Contract Documents obtained in this manner will enable a prospective 
bidder to be identified as an official plan holder of record.  The Provider takes no responsibility for the 
completeness of Contract Documents obtained from other sources.  Contract Documents obtained from other 
sources may not be accurate or may not contain addenda that may have been issued 
 
All bid addenda will be transmitted to registered plan holders via email and will be available at 
www.revplans.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, 798 Cascadilla Street, Suite C, Ithaca, New York 14850. 
 

http://www.thebcgroup.com/
http://www.revplans/
http://www.revplans.com/
http://www.revplans./
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Plan Deposit Policy, Plan Holders List, Pre-Bid Estimates, and a list of Addendum, if any, may also be found at 
www.thebcgroup.com under Bidding Projects.  
 
A pre-bid conference and onsite review of the project areas will be conducted by the Construction Manager 
(the Palombo Group) and Architect on Tuesday, February 22, 2022, commencing at 9:00 a.m. at the Port 
Jervis Middle School, 118 E. Main Street, Port Jervis, New York. 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/
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 INFORMATION FOR BIDDERS 
 
 
1. 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. 

 
2. PREPARATION OF PROPOSAL 
 

(A) Bidders shall prepare their bids on the "Form of Proposal" sheets furnished by the Engineer and 
available at the Engineer'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 Engineer be so notified at 
earliest possible moment prior to the date of receipt of bids.  All drawings and specifications shall be 
returned to the Engineer'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. 

 
3. 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 Engineer documentary evidence as to 

financial, technical, and practical ability to carry out the work. 
 
4. 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. 

 
5. 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. 
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(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. 

 
6. 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 5. 

 
7. 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. 
 
8. 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 days prior to the date fixed for the opening of bids. Any and all 
interpretations and any supplemental instructions will be issued in the form of written addenda. If 
issued, the addenda will be sent by UPS or via facsimile, to respective addresses furnished for such 
purposes, not later than two (2) days prior to the day fixed for opening Bids.  Failure of any Bidder to 
receive any such addenda shall not relieve said Bidder from any obligation under his Bid as submitted. 
 All addenda so issued shall become part of the Contract Documents. 

 
(B) Prospective Bidders are cautioned concerning the use of a Post Office Box address as facsimile 

addenda cannot be sent to Post Office Boxes. 
 
9. 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 Engineer 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. 

 
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. 
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11.   STATE LAWS AND REGULATIONS 
 

(A) The Contractor and each and every sub-contractor performing the work at the site of the project to 
which this contract relates shall comply with the applicable provisions of the "Labor Law," as amended, 
of the State of New York, and all other applicable laws and regulations governing such activities. 

 
(B) Dust Hazards:   

 
1. If, in the construction of the work covered by the Contract, a harmful dust hazard is created for 

which appliances or methods for the elimination of the dust have been approved by the Board of 
Standards and Appeals, such appliances or methods shall be installed and maintained and 
effectively operated by the Contractor at his expense. 

 
2. The Contract shall be void and of no effect unless the Contractor complies with the provisions of 

this subdivision of the Contract and Labor Law Section 222-a. 
 

(C) Non-Collusion Certification:  Each bidder shall complete the Non-Collusive Bidding Certification 
attached to the Bid form. 

 
(D) Worker's Compensation:  This Contract shall be void and of no effect unless the person or corporation 

making or performing such contract shall secure compensation for the benefit of, and keep insured 
during the life of such contract, such employees, in compliance with the provision of the Worker's 
Compensation Law and General Municipal Law Section 108. 

 
 1. Effective September 9, 2007, all out-of-state employers (contractors and sub-contractors) 

working in New York State will be required to carry full, statutory New York State Workers’ 
Compensation Insurance Policy.  New York must be listed in Item 3A on the Information Page of 
the employer’s workers’ compensation policy in order to meet this requirement. 

 
(E) Lien Law:   

 
1. The attention of the Contractor is invited to the provisions of the Lien Law of the State of New 

York, wherein funds received by a contractor for a public improvement are declared to constitute 
trust funds in the hands of such contractor to be applied first to the payment of certain claims. 

 
 (F) The November 9, 1997 guidelines set forth by the New York State Department of Labor regarding 

Certified Payrolls are as follows: 
 
  1. “Every contractor and sub-contractor shall submit to the department of jurisdiction within thirty 

days after issuance of its first payroll, and every thirty days thereafter, a transcript of the original 
payroll record, as provided by this article, subscribed and affirmed as true under penalties of 
perjury.  The DEPARTMENT OF JURISDICTION shall be required to receive and maintain such 
payroll records.  The original payrolls or transcripts shall be preserved for three years from the 
completion of the work on the awarded project.”  Excerpted from “The Fair Contractor” 

 
  2. Payroll shall be sent direct to the Owner.  Bernier, Carr & Associates cannot accept the certified 

payrolls nor do we require copies of the transmittal to the Owner. 
 
 (G) This provision is an addition to the existing prevailing wage rate law, Labor Law 220, Section 220-h.  It 

requires that on all public work projects of at least $250,000.00, all laborers, workers and mechanics 
working on the site, be certified as having successfully completed the OSHA 10-hour construction 
safety and health course.  It further requires that the advertised bids and contracts for every public 
work contract of at least $250,000.00, contain a provision of this requirement. 

 
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. 
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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. 

 
14.   EXEMPTION FROM SALES AND COMPENSATING USE TAXES 
 

(A) The Owner is exempt from payment of sales and compensation taxes of the State of New York and of 
cities, counties and other sub-divisions of the State, of materials sold to it pursuant to the provisions of 
this contract.  These taxes are not to be included in bids. 

 
(B) Contractor's purchases of tangible personal property which do not become an integral component part 

of the exempt organization's real property and are consumed by the Contractor as well as purchases of 
taxable services, are subject to tax. 

 
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 Milestone Construction Schedule Specification Section 00 3113 for completion date. 
 
(C) Refer to Paragraph 8.3 and 8.4 of the Supplementary Conditions for information concerning damages for 

stretch out and delay. 
 
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 Engineer 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. 
 
17. APPROVAL OF SUB-CONTRACTORS 
 

(A) Requests for approval of major sub-contractors, and other sub-contractors as may be designated by 
the Engineer, 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 Engineer 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 Engineer 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. 
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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. 

 
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. 

 
20. HAZARDOUS WASTES 
 

(A) It shall be the responsibility of all Contractors and subcontractors to strictly adhere to all Federal, State 
and Local Regulations pertaining to the use, transportation and disposal of hazardous wastes.  These 
are to include, but not be limited to, the following: 

 

1. Asbestos-containing materials 
 

2. Contamination of the atmosphere 
 

3. Contamination of soil surface or subsurface 
 

4. Contamination of water or water courses 
 

5. Contamination of objects or any other intangible matter 
 

(B) At the time of project close-out, each Contractor will be required to submit a post-construction 
certification that they have complied with the requirements as outlined. 

 
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. 

 
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 
Supplementary Conditions.  The Owner may also consider the operating costs, maintenance 
requirements, performance data, and guarantees of major items of materials and equipment to be 
submitted prior to the Notice of Award. 
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(D) The Owner may conduct such investigations as the Owner deems necessary to assist in the evaluation 
of any Bid and to establish the responsibility, qualifications, and financial ability of Bidders, proposed 
Subcontractors, Suppliers, and other personal and organizations to perform and furnish the work in 
accordance with the Contract Documents to Owner's satisfaction within the prescribed time. 

 
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. 

 
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. 

 
(C) 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.   

 
(D) 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. 

 
 

END OF SECTION 
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REQUEST FOR INFORMATION 
 

Submit to BERNIER, CARR & ASSOCIATES, ENGINEERS, ARCHITECTS AND LAND SURVEYORS, P.C. 
798 Cascadilla Street, Suite C, Ithaca, New York 14850 

 
 
Attention (Project Manager):       BarbaraJean Ligi             bligi@thebcgroup.com   
 
Drawing Reference:    
 

Detail Reference:    
 

Date:    
 
 

Request No.:    
 

Description of RFI:    

  

  

  

  

  

  

  

  

  
 
Contractor:         
 
Name:         

Email:          
(required) 

 
Phone:         Fax:         

 
 

Response:    

  

  

  

  

  

  

  

  
 
      Architect/Engineer or Field Representative 
 
Signed:    
 

 
  

Date:    
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BID DESCRIPTION 
 
CONTRACT NO. 1: GC1 - GENERAL CONSTRUCTION  
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 

• Bid Item No. 1 – Field Directive Allowance 
 
 
Alternates: As described in Specification Section 01 2300 – Alternates 

• Alternate No. GC-1 – Internal Performance Platform 
• Alternate No. GC-2 – Performance Platform off Gym 
• Alternate No. GC-3 – Main Cupola Restoration 
• Alternate No. GC-4 – Electrically Raised Gym Curtain Divider 
• Alternate No. GC-5 – VCT Flooring in lieu of LVT Flooring 
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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: GC1 – GENERAL 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance 
 
 Five Hundred Thousand  DOLLARS ($ 500,000.00 ) 

 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1 Included) 
 
   DOLLARS ($ ) 

 
 
ALTERNATES  
 
 

Alternate No. GC-1 – Internal Performance Platform 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
 

Alternate No. GC-2 – Performance Platform off Gym 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
 

Alternate No. GC-3 – Main Cupola Restoration 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
 

Alternate No. GC-4 – Electrically Raised Gym Curtain Divider 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
 

Alternate No. GC-5 – VCT Flooring in lieu of LVT Flooring 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
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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: SC1 – SITE CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 

• Bid Item No. 1 – Field Directive Allowance 
• Bid Item No. 2 – Unsuitable Soils (1 to 100 CY) 
• Bid Item No. 3 – Contaminated Ground Water Allowance (1 to 500 Gallons) 

 
 
Alternates: As described in Specification Section 01 2300 – Alternates 

• Alternate No. SC-1 – Internal Performance Platform 
• Alternate No. SC-2 – Performance Platform off Gym 
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Unit Prices: As described in Specification Section 01 2200 – Unit Prices 
• Unit Price No. 1 – Unsuitable Soils (per CY)  
• Unit Price No. 2 – Contaminated Water Allowance (per Gallon)  
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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 – SITE CONSTRUCTION to 
furnish all labor, materials, supplies, plant and equipment and other facilities to properly perform the work for the 
total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance: 
 
 One Hundred Thousand  DOLLARS ($ 100,000.00 ) 

 
 

Bid Item No. 2 – Contaminated Soils Allowance 
 

Estimated Quantity 1 to 100 Cubic Yards @           =   DOLLARS ($  ) 
 
 

Bid Item No. 3 – Contaminated Ground Water Allowance  
 

Estimated Quantity 1 to 500 Gallons @              =   DOLLARS ($  ) 
 
 
TOTAL BASE BID (Base Bid plus Bid Item No.’s 1 – 3 Included) 
 
   DOLLARS ($ ) 

 
 
 
ALTERNATES  
 
 

Alternate No. SC-1 – Internal Performance Platform 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  

 
Alternate No. SC-2 – Performance Platform off Gym 

 
   DOLLARS ($ ) 
 ADD / DEDUCT  
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UNIT PRICES  
 
 

Unit Price Item No. 1 – Contaminated Soils $______________________ / cubic yard 
 
 
Unit Price Item No. 2 – Contaminated Water $______________________ / gallon 

 
 
 
 
 
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: MC1 – MECHANICAL CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 

• Bid Item No. 1 – Field Directive Allowance 
 
 
Alternates: As described in Specification Section 01 2300 – Alternates 

• Alternate No. MC-1 – Internal Performance Platform 
• Alternate No. MC-2 – Performance Platform off Gym 
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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: MC1 – MECHANICAL 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance 
 
 Two Hundred Fifty Thousand  DOLLARS ($ 250,000.00 ) 

 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1 Included) 
 
   DOLLARS ($ ) 

 
 
 
ALTERNATES  
 
 

Alternate No. MC-1 – Internal Performance Platform 
 

   DOLLARS ($  ) 
 ADD / DEDUCT  
 
 

Alternate No. MC-2 – Performance Platform off Gym 
 

   DOLLARS ($  ) 
 ADD / DEDUCT  
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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. 4: EC1 – ELECTRICAL CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 

• Bid Item No. 1 – Field Directive Allowance 
 
 
Alternates: As described in Specification Section 01 2300 – Alternates 

• Alternate No. EC-1 – Internal Performance Platform 
• Alternate No. EC-2 – Performance Platform off Gym 
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The Undersigned     
Contractor 

 
  

Address Zip Code      
 

hereby certifies that he/she has examined and fully comprehends the requirements and intent of the drawings and 
specifications as prepared by BCA Architects & Engineers, for CONTRACT NO. 4: EC1 – ELECTRICAL 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance 
 
 One Hundred Fifty Thousand  DOLLARS ($ 150,000.00 ) 

 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1 Included) 
 
   DOLLARS ($ ) 

 
 
 
ALTERNATES  
 
 

Alternate No. EC-1 – Internal Performance Platform 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
 
 

Alternate No. EC-2 – Performance Platform off Gym 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
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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. 5: PC1 – PLUMBING CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 

• Bid Item No. 1 – Field Directive Allowance 
 
 
Alternates: As described in Specification Section 01 2300 – Alternates 

• Alternate No. PC-1 – Internal Performance Platform and Toilet Rooms 
• Alternate No. PC-2 – Performance Platform off Gym 
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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. 5: PC1 – PLUMBING 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance 
 
 One Hundred Thousand  DOLLARS ($ 100,000.00 ) 

 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1 Included) 
 
   DOLLARS ($ ) 

 
 
 
ALTERNATES  
 
 

Alternate No. PC-1 – Internal Performance Platform and Toilet Rooms 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
 
 

Alternate No. PC-2 – Performance Platform off Gym 
 

   DOLLARS ($ ) 
 ADD / DEDUCT  
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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. 7: FS1 – FOOD SERVICE EQUIPMENT 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 

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

 
  

Address Zip Code      
 

hereby certifies that he/she has examined and fully comprehends the requirements and intent of the drawings and 
specifications as prepared by BCA Architects & Engineers, for CONTRACT NO. 7: FS1 – FOOD SERVICE 
EQUIPMENT to furnish all labor, materials, supplies, plant and equipment and other facilities to properly perform the 
work for the total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance 
 
 Fifty Thousand  DOLLARS ($ 50,000.00 ) 

 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1 Included) 
 
   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 
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BID DESCRIPTION 
 
CONTRACT NO. 9: WC1 – WINDOW CONSTRUCTION 
 
Work under this Contract may generally be described to include, but not be limited to the following:  
 

Procurement and general requirements; and all other work and related materials as indicated on the 
Contract Drawings, Multiple Contracts Summary, 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: As described in Specification Section 01 2100 – Allowances 
• Bid Item No. 1 – Field Directive Allowance 
 
 
Alternates: As described in Specification Section 01 2300 – Alternates 

• Alternate No. WC-1 – Internal Performance Platform 
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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. 9: WC1 – WINDOW 
CONSTRUCTION to furnish all labor, materials, supplies, plant and equipment and other facilities to properly 
perform the work for the total: 
  
 
BASE BID  
 

BASE BID SUM of 
 
   DOLLARS ($ ) 
 
 

Bid Item No. 1 – Field Directive Allowance 
 
 Eighty Thousand  DOLLARS ($ 80,000.00 ) 

 
 
TOTAL BASE BID (Base Bid and Bid Item No. 1 Included) 
 
   DOLLARS ($ ) 

 
 
 
ALTERNATES  
 
 

Alternate No. WC-1 – Internal Performance Platform 
 

   DOLLARS ($ ) 
 ADD / DEDUCT
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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 



 

 
Port Jervis City School District Form of Proposal 
Additions & Alterations to PJMS RE-BID 02.04.2022 Contract No. 9: WC1 – Window Construction 
Project No. 2019-011 PH1                         Page No. 10 of 14 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



 

 
Port Jervis City School District Form of Proposal 
Additions & Alterations to PJMS RE-BID 02.04.2022 Contract No. 9: WC1 – Window Construction 
Project No. 2019-011 PH1                         Page No. 11 of 14 

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) 

 

«Port Jervis City School District»«» 

«9 Thompson Street 

Port Jervis, New York 12771» 

«Telephone Number: (845) 858-3100» 

«» 

 

and the Contractor: 

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

 

«  »«  » 

«  » 

«  » 

«  » 

 

for the following Project: 

(Name, location, and detailed description) 

 

«Port Jervis CSD Additions & Alterations to PJMS» 

«Port Jervis Middle School 

9 Thompson Street 

Port Jervis, New York 12771» 

«SED Control No. 44-18-00-05-0-005-016 

 

BCA Project No. 2019-011 Ph1 

 

Contract No. X - XXX Construction» 

 

The Construction Manager: 

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

 

«the Palombo Group»«» 

«195 Front Street 

First Floor 

Newburgh, New York 12550» 

«Telephone Number: (845) 594-5328» 

«» 

 

The Architect: 

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

 

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

«798 Cascadilla Street 

Suite C 

Ithaca, New York 14850» 
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«Telephone Number: (607) 319-4053» 

«» 

 

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

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: 

(Insert the date of Substantial Completion of the Work of all Contractors for the Project.) 
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«  » 

 

§ 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.) 

 

«  » 

 

§ 4.6 Other: 

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

 

«  » 

 

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.) 

 

«  » 

 

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

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

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

provisions for such modifications.) 

 

«  » 

 

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

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

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

substantially complete shall not include retainage as follows: 

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

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

 

«  » 

 

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

Contractor when  

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

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

extend beyond final payment; and 

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

 

«  » % «  » 

 

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

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

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

other than the Architect.) 

 

«  » 

«  » 

«  » 

«  » 

 

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

of binding dispute resolution shall be as follows: 

(Check the appropriate box.) 

 

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

 

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

 

[ «  » ] Other: (Specify) 

 

«  » 

 

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

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

jurisdiction. 

 

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

AIA Document A232–2019. 

 

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

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

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

Owner’s convenience.) 

 

«  » 

 

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

 

§ 7.3 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 
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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) 

 

«Deborah Lasch» 

«9 Thompson Street 

Port Jervis, New York 12771» 

«Telephone Number: (845) 858-3100» 

«» 

«» 

«Email Address: delasch@pjschools.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, the Supplemental Conditions of the Contract and elsewhere in the Contract Documents. 

 

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

Conditions of the Contract and elsewhere in the Contract Documents. 

 

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

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

forth below: 

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

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

a read receipt for the transmission.) 

 

«  » 

 

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

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

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

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

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

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

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

 

§ 8.8 Other provisions: 
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«  » 

 

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 A132™–2019, Exhibit A, Insurance and Bonds Exhibit 

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

Manager as Adviser Edition 

.4 AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, dated as 

indicated below: 

(Insert the date of the E203-2013 incorporated into this Agreement.) 

 

«  » 

 

.5 Drawings 

 

Number Title Date 
     

 

.6 Specifications 

 

Section Title Date Pages 

      

 

.7 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. 

 

.8 Other Exhibits: 

(Check all boxes that apply and include appropriate information identifying the exhibit where required.) 

 

[ «  » ] AIA Document A132™–2019, Exhibit B, Determination of the Cost of the Work 

 

[ «  » ] AIA Document E235™–2019, Sustainable Projects Exhibit, Construction Manager as Adviser 

Edition, dated as indicated below: 

(Insert the date of the E235-2019 incorporated into this Agreement.) 

 

«  » 

 

[ «  » ] The Sustainability Plan: 

 

Title Date Pages 
     

 

[ «  » ] Supplementary and other Conditions of the Contract: 

 

Document Title Date Pages 

      

 

.9 Other documents, if any, listed below: 
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(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.) 

 

« [INSERT CONTRACTORS PROPOSAL DATED (MONTH DAY, YEAR)] » 

 

 

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

 

       

OWNER (Signature)  CONTRACTOR (Signature) 

«Deborah Lasch»«, President»  «  »«   » 

(Printed name and title)  (Printed name and title) 
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;5;<=>?@AB68<;CDCE<F<CGHI9<JKLMNOPQRSTSUVVWXSWYYVXSZ[\SWYUVS]MŜQ_S̀a_NObZ[Sc[dROReR_SKfS̀NbQOR_bRd9<̀ggSNOPQRdSN_d_Nh_\i<̂Q_Sj̀a_NObZ[Sc[dROReR_SKfS
ǸbQOR_bRdXkSj̀c̀XkSRQ_S̀c̀SlKPKXSZ[\Sj̀c̀SJK[RNZbRSmKbea_[RdkSZN_SN_POdR_N_\SRNZ\_aZNndSZ[\SaZMS[KRS]_Sed_\SoORQKeRSL_NaOddOK[iŜQOdS\Kbea_[RSoZdSLNK\eb_\S
]MS̀c̀SdKfRoZN_SZRSUpqYrqrrSŝ SK[SUWtYutWYWUSe[\_NSvN\_NSwKixypVWWzWWrSoQObQS_{LON_dSK[SYutUutWYWWXSOdS[KRSfKNSN_dZg_XSOdSgOb_[d_\SfKNSK[_|ROa_Sed_SK[gMXSZ[\S
aZMSK[gMS]_Sed_\SO[SZbbKN\Z[b_SoORQSRQ_S̀c̀SJK[RNZbRSmKbea_[Rd}Ŝ_NadSKfS~_NhOb_iŜKSN_LKNRSbKLMNOPQRShOKgZROK[dXS_|aZOgSbKLMNOPQR�ZOZiKNPi
��B�<�>8B��S �UpYYWuYVzu�

H
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Q̂_SZeRQKNSKfSRQOdS\Kbea_[RSQZdS

Z\\_\SO[fKNaZROK[S[__\_\SfKNSORdS

bKaLg_ROK[iŜQ_SZeRQKNSaZMSZgdKS

QZh_SN_hOd_\SRQ_SR_{RSKfSRQ_SKNOPO[ZgS

c̀̀SdRZ[\ZN\SfKNaiS̀[S��������������

�����������������RQZRS[KR_dSZ\\_\S

O[fKNaZROK[SZdSo_ggSZdSN_hOdOK[dSRKSRQ_S

dRZ[\ZN\SfKNaSR_{RSOdSZhZOgZ]g_SfNKaS

RQ_SZeRQKNSZ[\SdQKeg\S]_SN_hO_o_\iS̀S

h_NRObZgSgO[_SO[SRQ_Sg_fRSaZNPO[SKfSRQOdS

\Kbea_[RSO[\ObZR_dSoQ_N_SRQ_SZeRQKNS

QZdSZ\\_\S[_b_ddZNMSO[fKNaZROK[S

Z[\SoQ_N_SRQ_SZeRQKNSQZdSZ\\_\SRKSKNS

\_g_R_\SfNKaSRQ_SKNOPO[ZgS̀c̀SR_{Ri

Q̂OdS\Kbea_[RSQZdSOaLKNRZ[RSg_PZgS

bK[d_�e_[b_diSJK[degRZROK[SoORQSZ[S

ZRRKN[_MSOdS_[bKeNZP_\SoORQSN_dL_bRS

RKSORdSbKaLg_ROK[SKNSaK\OfObZROK[i

Q̂OdS\Kbea_[RSOdSO[R_[\_\SRKS]_Sed_\S

O[SbK[�e[bROK[SoORQS̀c̀SmKbea_[RdS

ÙuW��WYUVXS~RZ[\ZN\S�KNaSKfS

P̀N__a_[RS _Ro__[Svo[_NSZ[\S

JK[RNZbRKNXSJK[dRNebROK[S¡Z[ZP_NSZdS

\̀hOd_NSs\OROK[¢S UuW��WYUVXS

~RZ[\ZN\S�KNaSKfS̀PN__a_[RS

 _Ro__[Svo[_NSZ[\S̀NbQOR_bRXS

JK[dRNebROK[S¡Z[ZP_NSZdS̀\hOd_NS

s\OROK[¢SZ[\SJUuW��WYUVXS~RZ[\ZN\S

�KNaSKfS̀PN__a_[RS _Ro__[Svo[_NS

Z[\SJK[dRNebROK[S¡Z[ZP_NSZdS

\̀hOd_Ni

£�¤��¥��£�¦¦�§̈�©�ª«¬®̄°±
²³́µ¶·̧́¹º̧»¼½́¾¿¼¹̧¼À̧́ººÀ¶ÁÁÂ

ÃÄÅÆÇÈÉÅÊËÌÇÍÎÏÇÐÑÑËÆËÄÒÌÇÓÇÐÔÆÉÅÕÆËÄÒÌÇÆÄÇÃÈÖÎ
ÃÄÅÆÇÈÉÅÊËÌÇÖËÑÑÔÉÇÎ×ØÄÄÔ
ÙÇÚØÄÛÜÌÄÒÇÎÆÅÉÉÆ
ÃÄÅÆÇÈÉÅÊËÌÝÇÞÉßÇàÄÅáÇâãääâ

°å®�̄¬æç°«è̄°é¬æ�ê	æ	ë®«±
²³́µ¶·̧»¶ì́»̧Á¾́¾íÁ·̧́¹º̧́ ººÀ¶ÁÁÂ

ÆØÉÇÃÕÔÄÛîÄÇïÅÄðÜ
âÙñÇòÅÄÒÆÇÎÆÅÉÉÆ
òËÅÌÆÇòÔÄÄÅ
ÞÉßîðÅóØÝÇÞÉßÇàÄÅáÇâãññô

°å®�¬õæ®«±
²³́µ¶·̧»¶ì́»̧Á¾́¾íÁ·̧́¹º̧́ ººÀ¶ÁÁÂ

ÃÄÅÆÇÈÉÅÊËÌÇÍËÆöÇÎ×ØÄÄÔÇÏËÌÆÅË×Æ
ÙÇÚØÄÛÜÌÄÒÇÎÆÅÉÉÆ
ÃÄÅÆÇÈÉÅÊËÌÝÇÞÉßÇàÄÅáÇâãääâ

°å®�	«̄åé°®̄°±
²³́µ¶·̧»¶ì́»̧Á¾́¾íÁ·̧́¹º̧́ ººÀ¶ÁÁÂ

÷ÉÅÒËÉÅÝÇÍÕÅÅÇÓÇÐÌÌÄ×ËÕÆÉÌÇøÒóËÒÉÉÅÌÝÇÐÅ×ØËÆÉ×ÆÌÝÇÕÒÑÇùÕÒÑÇÎðÅÊÉöÄÅÌÝÇÃúÍú
äÙûÇÍÕÌ×ÕÑËÔÔÕÇÎÆÅÉÉÆ
ÎðËÆÉÇÍ
üÆØÕ×ÕÝÇÞÉßÇàÄÅáÇâýûñô
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RSTUVWXYWSZR[\UV]

^ _V̀VZSUWaZXb[][X̀]

c Xd̀ VZ

e \X̀RZS\RXZ

f SZ\g[RV\RWS̀hW\X̀]RZi\R[X̀WjS̀S_VZ

k ]iT\X̀RZS\RXZ]

l \X̀]RZi\R[X̀WTmWXd̀ VZWXZWTmW]VaSZSRVW\X̀RZS\RXZ]

n \gS̀_V]W[̀WRgVWdXZo

p R[jV

q aSmjV̀R]WS̀hW\XjaUVR[X̀

r̂ aZXRV\R[X̀WXYWaVZ]X̀]WS̀hWaZXaVZRm

^̂ [̀]iZS̀\VWS̀hWTX̀h]

ĉ ì\XbVZ[̀_WS̀hW\XZZV\R[X̀WXYWdXZo

ê j[]\VUUS̀VXi]WaZXb[][X̀]

f̂ RVZj[̀SR[X̀WXZW]i]aV̀][X̀WXYWRgVW\X̀RZS\R

k̂ \US[j]WS̀hWh[]aiRV]
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RSTUVWXYZYYY[X\XSRWY]Ŝ_ÙÛ\̀
aYZbZYcdefgYhijfkflfmke
aYZbZbZYTniYVmklodglYhmgpqiklebrsturvwxyz{|yr}w|~�uxy�r�x|�~�urytur�wy�|urywr����uz��r�x�wz�{y�wxrywr����uz��r
�wz�rw�r�zw�w�{���r�uxuz{�rvwx��y�wx��r��u|���|{y�wx��r}z{��x���r���ux�{r���~u�r�z�wzrywru�u|~y�wxrw�ryturvwxyz{|y�r
��zuu�uxyr�uy�uuxr��xuzr{x�rvwxyz{|ywz����zuu�uxy���rwytuzr}w|~�uxy�r���yu�r�xrytur��zuu�uxy�r{x�r
�w����|{y�wx�r���~u�rwzrxu�wy�{yu�r{�yuzrzu|u��yrw�r����rwzru�u|~y�wxrw�rytur��zuu�uxy�r{x�r�tuxrzu�~�zu�r��r
�w�uzx�uxy{�r��ux|�u�rwzr}u�{zy�uxy��r{��zw�z�{yu��r�x�uzyu�rvuzy���|{y�wx��r�u�~�{y�wx��r{x�r�{�ur�{yur
�|tu�~�u��

aYZbZb�YTniYVmklodglbrsturvwxyz{|yr}w|~�uxy�r�wz�ryturvwxyz{|yr�wzrvwx�yz~|y�wx�rsturvwxyz{|yrwzr��zuu�uxyr
zu�zu�uxy�ryturuxy�zur{x�r�xyu�z{yu�r{�zuu�uxyr�uy�uuxrytur�{zy�u�rtuzuywr{x�r�~�uz�u�u�r�z�wzrxu�wy�{y�wx��r
zu�zu�uxy{y�wx��rwzr{�zuu�uxy��ru�ytuzr�z�yyuxrwzrwz{��rsturvwxyz{|yr�{�r�ur{�ux�u�rwzr�w����u�rwx��r��r{r
�w����|{y�wx�rsturvwxyz{|yr}w|~�uxy�r�t{��rxwyr�ur|wx�yz~u�rywr|zu{yur{r|wxyz{|y~{�rzu�{y�wx�t��rw�r{x�r��x�r� �r
�uy�uuxryturvwxyz{|ywzr{x�rytur�z|t�yu|yrwzrytur�z|t�yu|y¡�r|wx�~�y{xy��r�¢�r�uy�uuxrytur��xuzr{x�ryturvwx�yz~|y�wxr
�{x{�uzrwzryturvwx�yz~|y�wxr�{x{�uz¡�r|wx�~�y{xy��r�£�r�uy�uuxrytur��xuzr{x�rytur�z|t�yu|yrwzrytur�z|t�yu|y¡�r
|wx�~�y{xy��r�¤�r�uy�uuxryturvwxyz{|ywzr{x�ryturvwx�yz~|y�wxr�{x{�uzrwzryturvwx�yz~|y�wxr�{x{�uz¡�r|wx�~�y{xy��r�¥�r
�uy�uuxrytur��xuzr{x�r{r�~�|wxyz{|ywzrwzr�~�¦�~�|wxyz{|ywzr�§�r�uy�uuxryturvwx�yz~|y�wxr�{x{�uzr{x�rytur�z|t�yu|yr
{�r{rzu�zu�uxy{y��urw�rytur��xuz�rwzr�̈�r�uy�uuxr{x�r�uz�wx�rwzruxy�y�u�rwytuzryt{xrytur��xuzr{x�rvwxyz{|ywz�rstur
vwx�yz~|y�wxr�{x{�uzr{x�r�z|t�yu|y�r{�r{rzu�zu�uxy{y��urw�rytur��xuz�r�t{���rtw�u�uz�r�uruxy�y�u�rywr�uz�wz�{x|ur{x�r
ux�wz|u�uxyrw�rw����{y�wx�r~x�uzryturvwxyz{|yr�xyux�u�rywr�{|���y{yur�uz�wz�{x|urw�rytu�zr�~y�u��

�~�|wxyz{|ywz�r�t{��r{��~�urytur�{�urw����{y�wx�rywryturvwxyz{|ywz�r{�ryturvwxyz{|ywzrt{�rywrytur��xuzr{x�rytur
�z|t�yu|yr~x�uzr�uxuz{�rvwx��y�wx�r���r�¢£¢¦¢© ªrzu�{y�wx�t���r{x�rzu��wx������y�u�rw�ryturvwxyz{|ywzrywrytur��xuzr
wzr�z|t�yu|yr{�r�u��xu�r�xr�uxuz{�rvwx��y�wx�r���r�¢£¢¦¢© ªr�t{��r�u|w�urytw�urw�rytur�~�|wxyz{|ywzrywrytur
vwxyz{|ywz�

aYZbZb�bZY�tuzuryturyuz�r���zuu�uxy��r�vwxyz{|y�rwzr��z��urvwxyz{|y�r��r~�u�r�xrytur�uxuz{�rvwx��y�wx��r
�~���u�uxy{z�r�uxuz{�rvwx��y�wx��r{x�rwytuzrvwxyz{|yr}w|~�uxy��r�yr�t{��r�u{xrytur�u�{z{yur��xuz¦vwxyz{|ywzr
��zuu�uxyr�uy�uuxrytur��xuzr{x�ru{|tr�x�����~{�r�z��urvwxyz{|ywzr��uxy���u�r�xrvwx��y�wx�rw�ryturvwxyz{|yr
��uxuz{��r�~���u�uxy{z�r{x�rwytuzr|wx��y�wx����

aYZbZb«YTniY¬mobrsturyuz�r��wz��r�u{x�rytur|wx�yz~|y�wxr{x�r�uz��|u�rzu�~�zu�r��ryturvwxyz{|yr}w|~�uxy��r�tuytuzr
|w���uyu�rwzr�{zy�{���r|w���uyu��r{x�r�x|�~�u�r{��rwytuzr�{�wz�r�{yuz�{���ru�~���uxy�r{x�r�uz��|u�r�zw���u�rwzrywr�ur
�zw���u�r��ryturvwxyz{|ywzrywr�~�����ryturvwxyz{|ywz¡�rw����{y�wx��rstur�wz�r�{�r|wx�y�y~yurytur�tw�urwzr{r�{zyrw�rytur
�zw®u|y�

aYZbZb̄YTniY]om°iglbrstur�zw®u|yr��ryturywy{�r|wx�yz~|y�wxrw�r�t�|trytur�wz�r�uz�wz�u�r~x�uzryturvwxyz{|yr}w|~�uxy�r
�{�r�urytur�tw�urwzr{r�{zyr{x�r�t�|tr�{�r�x|�~�ur|wx�yz~|y�wxr��rwytuzrvwxyz{|ywz��r{x�r��rytur��xuz¡�rw�xr�wz|u�r
{x�r�u�{z{yurvwxyz{|ywz��

aYZbZb±YVmklodglmoebYvwxyz{|ywz�r{zur�uz�wx�rwzruxy�y�u��rwytuzryt{xryturvwxyz{|ywzrwzr�u�{z{yurvwxyz{|ywz��r�twr
�uz�wz�r�wz�r~x�uzr|wxyz{|y�r��ytrytur��xuzryt{yr{zur{���x��yuzu�r��rytur�z|t�yu|yr{x�rvwx�yz~|y�wxr�{x{�uz�rr

aYZbZb²Ỳi³dodliYVmklodglmoebY�u�{z{yurvwxyz{|ywz�r{zur�uz�wx�rwzruxy�y�u�r�twr�uz�wz�r|wx�yz~|y�wxr~x�uzr�u�{z{yur
|wxyz{|y�r��ytrytur��xuzrxwyr{���x��yuzu�r��rytur�z|t�yu|yr{x�rvwx�yz~|y�wxr�{x{�uz�

aYZbZb́YTniYhodµfk¶ebrstur}z{��x��r{zurytur�z{�t�|r{x�r��|ywz�{�r�wzy�wx�rw�ryturvwxyz{|yr}w|~�uxy�r�tw��x�rytur
�u���x�r�w|{y�wxr{x�r���ux��wx�rw�rytur�wz��r�uxuz{���r�x|�~��x�r��{x��ru�u�{y�wx��r�u|y�wx��r�uy{����r�|tu�~�u��r{x�r
��{�z{���

aYZbZb·YTniỲ³igfjfgdlfmkebrstur��u|���|{y�wx�r{zuryt{yr�wzy�wxrw�ryturvwxyz{|yr}w|~�uxy�r|wx���y�x�rw�rytur�z�yyuxr
zu�~�zu�uxy�r�wzr�{yuz�{���ru�~���uxy�r���yu���r�y{x�{z��r{x�r�wz��{x�t��r�wzrytur�wz��r{x�r�uz�wz�{x|urw�rzu�{yu�r
�uz��|u��

aYZbZb̧YUkelopqikleYmjỲio¹fgibr�x�yz~�uxy�rw�r�uz��|ur{zurzu�zu�uxy{y�wx��r�xr{x�r�u��~�rw�ru��zu���wxrxw�r�xw�xrwzr
�{yuzr�u�u�w�u��rw�rytury{x����ur{x�r�xy{x����ur|zu{y��ur�wz�r�uz�wz�u�r��rytur�z|t�yu|yr{x�rytur�z|t�yu|y¡�r
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STUVWXYZUYV[WU\]̂[Y_]̀̂[̂]Va]SỲb][âTc]VV̀TUZX[V]̂b̀S]V[Zd̂]]e]UYVf[gUVŶWe]UYV[Tc[h]̂b̀S][eZi[̀USXW\]j[k̀Y_TWY[
X̀èYZỲTUj[VYW\̀]Vj[VŴb]iVj[eT\]XVj[Vl]YS_]Vj[\̂Zk̀UdVj[Va]S̀c̀SZỲTUVj[ZU\[TY_]̂[V̀èXẐ[eZY]̂̀ZXVf

mnopopoqnrstutvwnxyzt{t|sn}v~y�p[�_][gÙỲZX[�]S̀V̀TU[�Zl]̂[̀V[Y_][a]̂VTU[̀\]UỲc̀]\[̀U[Y_][�d̂]]e]UY[YT[̂]U\]̂[̀ÙỲZX[
\]S̀V̀TUV[TU[�XZ̀eV[̀U[ZSST̂\ZUS][k̀Y_[h]SỲTU[��f�f[�_][gÙỲZX[�]S̀V̀TU[�Zl]̂[V_ZXX[UTY[V_Tk[aẐỲZX̀Yi[YT[Y_][
�kU]̂[T̂[�TUŶZSYT̂[ZU\[V_ZXX[UTY[�][X̀Z�X][cT̂[̂]VWXYV[Tc[̀UY]̂â]YZỲTUV[T̂[\]S̀V̀TUV[̂]U\]̂]\[̀U[dTT\[cZ̀Y_f

mnopopoon}t{zywwvsy|�{nxy�tstut|s{�
�� �_][Y]̂e[��\\]U\We��\\]U\Z�[V_ZXX[e]ZU[�_ZUd]V[YT[Y_][�TUŶZSY[�TSWe]UYV[ầT̂[YT[Y_][̂]S]̀aY[Tc[

�̀\V[k_̀S_[Ẑ][eZ\][aẐY[Tc[Y_][�d̂]]e]UYf
�� �_][Y]̂e[��]̂]̀U�[V_ZXX[e]ZU[Y_][STUY]UYV[Tc[Y_][�TUŶZSY[�TSWe]UYV[ZU\�T̂[Y_][STUY]UYV[Tc[Y_][

aẐỲSWXẐ[V]SỲTU[k_]̂][Y_̀V[Y]̂e[Zaa]ẐVf
�� �_][Y]̂e[�gU\̀SZY]\�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[V_TkU[TU[Y_][�̂Zk̀UdV[T̂[\]VŜ̀�]\[̀U[Y_][�TUŶZSY[

�TSWe]UYVf[[�]̂eV[VWS_[ZV[�h_TkU�j[��TY]\�j[�hS_]\WX]\�[ZU\[�ha]S̀c̀]\�[_Zb][Y_][VZe][e]ZÙUd[ZV[
��V[gU\̀SZY]\�f

�� �_][Y]̂e[��TUS]ZX]\�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[̀Y]eV[_̀\\]U[ĉTe[V̀d_Y[̀U[VWS_[XTSZỲTUV[ZV[Ŷ]US_]Vj[
S_ZV]Vj[V_ZcYVj[cŴ̂]\[VaZS]Vj[kZXXVj[VXZ�Vj[Z�Tb][S]̀X̀UdV[ZU\[̀U[ŜZkX[VaZS]V[T̂[V]̂b̀S][YWUU]XVf

�� �_][Y]̂e[���aTV]\�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[UTY[�STUS]ZX]\�[ZV[\]c̀U]\[_]̂]̀U[ZU\[Y_][VaZS]V[�]_̀U\[
UT̂eZXXi[SXTV]\[\TT̂V[VWS_[ZV[̀UY]̂̀T̂V[Tc[SZ�̀U]YVf[

�� �_][Y]̂e[��̂T\WSY�[ZV[WV]\[_]̂]̀U[V_ZXX[̀USXW\][eZY]̂̀ZXVj[ViVY]eV[ZU\�T̂[]�Ẁae]UYf
�� �_][Y]̂e[��ŴÙV_�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[cŴÙV_[ZU\[\]X̀b]̂[YT[Y_][�T�[V̀Y][ZXX[âT\WSYV[U]S]VVẐi[

Y_ZY[Ẑ][STUU]SY]\[k̀Y_[Y_][�T̂l[̀USXW\̀Ud[WUXTZ\̀Udj[_ZU\X̀Udj[ŶZUVaT̂ỲUdj[WUk̂ZaàUdj[ZU\[
ÙVa]SỲUd[Y_TV][âT\WSYV[YT[�][̀UVYZXX]\f

�  �_][Y]̂e[�gUVYZXX�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[cŴÙV_[ZXX[XZ�T̂[ZU\[a]̂cT̂e[ZXX[Ta]̂ZỲTUV[STUU]SY]\[k̀Y_[
ZVV]e�Xij[]̂]SỲTUj[ZUS_T̂̀Udj[̀UVYZXXZỲTU[Tc[âT\WSYV[T̂[�T̂lj[SŴ̀Udj[c̀ÙV_̀Udj[SX]ZÙUd[ZU\[V̀èXẐ[
Ta]̂ZỲTUV[̀USXW\̀Ud[VWaaXìUd[ZXX[U]S]VVẐi[YTTXVj[̂̀dd̀Ud[ZU\[]�Ẁae]UY[YT[\T[Y_][�T̂lj[ZU\[STUU]SY[
Waj[Y]VYj[aXZS][̀U[Ta]̂ZỲTU[ZU\[V]̂b̀S][VWS_[âT\WSYVf

�¡ �_][Y]̂e[��̂Tb̀\]�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[cŴÙV_[ZU\[̀UVYZXXj[k̀Y_TWY[X̀èYZỲTUj[ZXX[XZ�T̂j[âT\WSYVj[
eZY]̂̀ZXVj[]�Ẁae]UYj[ŶZUVaT̂YZỲTUj[V]̂b̀S]Vj[]YSfj[̂]�Ẁ̂]\[YT[̀UVYZXXj[STeaX]Y][Y_][�T̂lj[ZU\�T̂[YT[Y]VY[
ZU\[aXZS][̀U[Ta]̂ZỲTU�V]̂b̀S]f

��¢ �_][Y]̂e[��T\̀c̀SZỲTUV�[V_ZXX[e]ZU[S_ZUd]V[YT[Y_][�TUŶZSY[�TSWe]UYV[VW�V]�W]UY[YT[Y_][
STee]US]e]UY[Tc[Y_][kT̂lf

��� �_][Y]̂e[��̀àUd�[ZV[WV]\[_]̂]̀U[V_ZXX[e]ZU[àa]j[̂̀d̀\[STU\ẀYj[c̀YỲUdVj[bZXb]Vj[_ZUd]̂Vj[ZU\[TY_]̂[
ZSS]VVT̂̀]Vj[k_̀S_[STeầV][Z[ViVY]ef

��� �_][Y]̂eV[�âTa]̂�j[�VZỲVcZSYT̂i�j[�kT̂leZUX̀l]�[ZU\[kT̂\V[Tc[V̀èXẐXi[̀eaX̀]\[̀UY]̂â]YZỲTUj[
�W\de]UYj[T̂[TàÙTUj[V_ZXX[�][WU\]̂VYTT\[YT[e]ZU[�̀U[Y_][TàÙTU[Tc[Y_][�̂S_̀Y]SY�f

��� �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[�£]U]̂ZX[�TUŶZSYT̂�j[�£��[ZU\[�£]U]̂ZX[�TUVŶWSỲTU[�TUŶZSYT̂�[_Zb][Y_][
VZe][e]ZÙUdf

��� �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[��]S_ZÙSZX[�TUŶZSYT̂�[ZU\[����[V_ZXX[e]ZU[Y_][VZe][Y_̀Udf
��� �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[��XWe�̀Ud[�TUŶZSYT̂�[ZU\[����[V_ZXX[e]ZU[Y_][VZe][Y_̀Udf
��� �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[��X]SŶ̀SZX[�TUŶZSYT̂�[ZU\[����[V_ZXX[e]ZU[Y_][VZe][Y_̀Udf
��� �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[�h̀Y][�TUŶZSYT̂�[ZU\[�h��[V_ZXX[e]ZU[Y_][VZe][Y_̀Udf
��  �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[�¤TTc[�TUŶZSYT̂�[ZU\[�¤��[V_ZXX[e]ZU[Y_][VZe][Y_̀Udf
��¡ �V[WV]\[_]̂]̀Uj[Y_][Y]̂eV[��V�]VYTV[��ZY]e]UY[�TUŶZSYT̂�[ZU\[�����[V_ZXX[e]ZU[Y_][VZe][Y_̀Udf
��¢ �_][Y]̂e[�âT�]SY[V̀Y]�[V_ZXX[e]ZU[Y_][VaZS][ZbZ̀XZ�X][YT[STUŶZSYT̂V[ZY[XTSZỲTU[Tc[Y_][âT�]SY[]̀Y_]̂[

]�SXWV̀b]Xi[T̂[YT[�][V_Ẑ]\[k̀Y_[TY_]̂[STUŶZSYT̂V[cT̂[a]̂cT̂eZUS][Tc[�T̂lf
��� �_][Y]̂e[�èÙeWe[̂]�Ẁ̂]e]UYV�[V_ZXX[e]ZU[̀U\̀SZY]\[̂]�Ẁ̂]e]UYV[Ẑ][cT̂[Z[Va]S̀c̀S[èÙeWe[

ZSS]aYZ�X][X]b]X[Tc[�WZX̀Yi��WZUỲYij[ZV[̂]STdÙ¥]\[̀U[Y_][̀U\WVŶif[�SYWZX[�T̂l[V_ZXX[STeaXi[¦k̀Y_̀U[
Va]S̀c̀]\[YTX]̂ZUS]V§[T̂[eZi[]�S]]\[èÙeWeV[k̀Y_̀U[̂]ZVTUZ�X][X̀èYVf[[¤]c]̂[WUS]̂YZ̀UỲ]V[YT[
�̂S_̀Y]SY[�]cT̂][âTS]]\̀Udf

��� �_][Y]̂e[��ZV̀V[Tc[\]V̀dU�[V_ZXX[e]ZU[Y_][eZY]̂̀ZXj[âT\WSY[T̂[eZUWcZSYŴ]̂[V_TkU[̀U[Y_][�TUŶZSY[
�TSWe]UYV[kZV[V]X]SY]\[YT[]VYZ�X̀V_[Y_][èÙeWe[�WZX̀Yij[a]̂cT̂eZUS][ZU\�T̂[Ta]̂ZỲTU[Tc[Y_][
eZY]̂̀ZX[T̂[âT\WSYf

��� �_][Y]̂e[�XZ�]X]\�[̂]c]̂V[YT[SXZVV̀c̀SZỲTU[�i[ZU[ZaâTb]\[hYZU\Ẑ\V[�d]USif
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�kU]̂f�



�����

�

�����	
������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�
+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�
(��+.+�/�1�:%�*�%�� ;<$=<==�>)��&� "?$@?"$" �0&'*��A�'*��B�2CD;!""E""=�:��-��*F���*/��&�$@? @?"$""#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*G��,*�0/*��&3�#�%&'�
,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/H�)*�,/��1�I*�4�-*2�)���*�����-���������4��3%���&/#�*G,%�3�-��������J%�%2���2
KLM�N	�LO� P ;$$"@$!E@Q

R

STU VWXYZX[\Y]̂ _[[_̀Za]YbW_ccY\X_̀Y_Yde[\_cYf[e\gbXYhij_[_̀ZXXkg̀Yl[gZg̀iYZW_ZYZWXYmèZ[_mZe[YbW_ccY[Xf_g[Y
e[Y[Xfc_mXY_Yd_jcZaYf[enjmZoY\_ZX[g_coYe[Yg̀bZ_cc_ZgèYlgZWg̀YZWXYf[Xbm[gpXnYl_[[_̀ZaYfX[genY_dZX[Y
qjpbZ_̀Zg_cYre\fcXZgès

STt VWXYZX[\Y]uX̀X[_cYrèngZgèb]YbW_ccY\X_̀YZWXYuX̀X[_cYrèngZgèbYedYZWXYrèbZ[jmZgèYrèZ[_mZoY
rèbZ[jmZgèYv_̀_iX[Y_bYwnxgbe[YyngZgèYhwzwY{emj\X̀ZYwzwYw|}|~|���YyngZgèks

������������������������������������������������������
�������YVWXYg̀ZX̀ZYedYZWXYrèZ[_mZY{emj\X̀ZbYgbYZeYg̀mcjnXY_ccYgZX\bỲXmXbb_[aYde[YZWXYf[efX[YX�XmjZgèY_̀nYme\fcXZgèY
edYZWXŶe[�YpaYZWXYrèZ[_mZe[sYVWXYrèZ[_mZY{emj\X̀ZbY_[XYme\fcX\X̀Z_[aoY_̀nYlW_ZYgbY[X�jg[XnYpaYèXYbW_ccYpXY_bY
pg̀ng̀iY_bYgdY[X�jg[XnYpaY_cc�YfX[de[\_̀mXYpaYZWXYrèZ[_mZe[YbW_ccYpXY[X�jg[XnYècaYZeYZWXYX�ZX̀ZYmèbgbZX̀ZYlgZWYZWXY
rèZ[_mZY{emj\X̀ZbY_̀nY[X_bè_pcaYg̀dX[_pcXYd[e\YZWX\Y_bYpXg̀iỲXmXbb_[aYZeYf[enjmXYZWXYg̀ZX̀nXnY[XbjcZbs

���������YVWXYg̀x_cgngZaYedY_̀aYf[exgbgèYedYZWXYrèZ[_mZY{emj\X̀ZbYbW_ccỲeZYg̀x_cgn_ZXYZWXYrèZ[_mZYe[YgZbY[X\_g̀g̀iY
f[exgbgèbsYzdYgZYgbYnXZX[\g̀XnYZW_ZY_̀aYf[exgbgèYedYZWXYrèZ[_mZY{emj\X̀ZbYxgec_ZXbY_̀aYc_loYe[YgbYeZWX[lgbXYg̀x_cgnYe[Y
j̀X̀de[mX_pcXoYZWX̀YZW_ZYf[exgbgèYbW_ccYpXY[XxgbXnYZeYZWXYX�ZX̀ZỲXmXbb_[aYZeY\_�XYZW_ZYf[exgbgèYcXi_cY_̀nY
X̀de[mX_pcXsYz̀YbjmWYm_bXYZWXYrèZ[_mZY{emj\X̀ZbYbW_ccYpXYmèbZ[jXnoYZeYZWXYdjccXbZYX�ZX̀ZYfX[\gZZXnYpaYc_loYZeYigxXY
XddXmZYZeYZWXYf_[ZgXb�Yg̀ZX̀ZgèbY_̀nYfj[febXbYg̀YX�XmjZg̀iYZWXYrèZ[_mZs

�������Y�[i_̀g�_ZgèYedYZWXYqfXmgdgm_ZgèbYg̀ZeYngxgbgèboYbXmZgèbY_̀nY_[ZgmcXboY_̀nY_[[_̀iX\X̀ZYedY{[_lg̀ibYbW_ccỲeZY
mèZ[ecYZWXYrèZ[_mZe[Yg̀Yngxgng̀iYZWXŶe[�Y_\èiYqjpmèZ[_mZe[bYe[Yg̀YXbZ_pcgbWg̀iYZWXYX�ZX̀ZYedŶe[�YZeYpXY
fX[de[\XnYpaY_̀aYZ[_nXs

������ Y¡̀cXbbYeZWX[lgbXYbZ_ZXnYg̀YZWXYrèZ[_mZY{emj\X̀ZboYle[nbYZW_ZYW_xXYlXcc~�̀el̀YZXmẀgm_cYe[YmèbZ[jmZgèY
g̀njbZ[aY\X_̀g̀ibY_[XYjbXnYg̀YZWXYrèZ[_mZY{emj\X̀ZbYg̀Y_mme[n_̀mXYlgZWYbjmWY[Xmeìg�XnY\X_̀g̀ibs

������¢�z̀YZWXYXxX̀ZYedYmèdcgmZYe[Yngbm[Xf_̀mgXbY_\èiYZWXYrèZ[_mZY{emj\X̀ZboYg̀ZX[f[XZ_ZgèbYlgccYpXYp_bXnYèYZWXY
deccelg̀iYf[ge[gZgXb£

S¤ rèZ[_mZYhwi[XX\X̀Zks
ST vengdgm_Zgèbs
S¥ wnnX̀n_oYlgZWYZWebXYedYc_ZX[Yn_ZXYW_xg̀iYf[XmXnX̀mXYexX[YZWebXYedYX_[cgX[Yn_ZXs
S¦ z̀bZ[jmZgèbYZeY§gnnX[bs
SU uX̀X[_cYrèngZgèbYedYZWXYrèZ[_mZYde[YrèbZ[jmZgèoYrèbZ[jmZgèYv_̀_iX[Y_bYwnxgbe[YyngZgès
St {gxgbgèY��YedYZWXYbfXmgdgm_Zgèbs
S̈ {gxgbgèbY�|YZW[jY©�YedYZWXYbfXmgdgm_ZgèbY_̀nYn[_lg̀ibs
Sª �ZWX[Ynemj\X̀ZbYbfXmgdgm_ccaYX̀j\X[_ZXnYg̀YZWXYrèZ[_mZY_bYf_[ZYedYZWXYrèZ[_mZY{emj\X̀Zbs

z̀YZWXYm_bXYedYmèdcgmZYe[Yngbm[Xf_̀mgXbYpXZlXX̀Yn[_lg̀ibY_̀nY{gxgbgèbY�|YZW[jY©�YedYZWXYbfXmgdgm_ZgèbYe[YlgZWg̀Ye[Y
_\èiYZWXYrèZ[_mZY{emj\X̀ZbY_̀nỲeZYmc_[gdgXnYpaY_nnX̀nj\oYZWXYw[mWgZXmZYlgccYnXZX[\g̀XYlWgmWYZ_�XbYf[XmXnX̀mXs

������«Yqm_cg̀iY{[_lg̀ibYde[Yng\X̀bgèboYgdYnèXoYgbYnèXY_ZYZWXYrèZ[_mZe[�bYel̀Y[gb�sYYwccYng\X̀bgèbYbWel̀YèYZWXY
{[_lg̀ibY_[XYbjp¬XmZYZeYxX[gdgm_ZgèYedY_mZj_cYng\X̀bgèbYpaYZWXYrèZ[_mZe[sYYzZYgbYZWXY[XbfèbgpgcgZaYedYZWXYrèZ[_mZe[YZeY
xX[gdaY_ccYng\X̀bgèbYg̀YZWXYdgXcnYZeYg̀bj[XYf[efX[Y_̀nY_mmj[_ZXYdgZYedY\_ZX[g_cbY_̀nYgZX\bYZeYpXYg̀bZ_ccXnsYY§Xde[XY
e[nX[g̀iY_̀aY\_ZX[g_cbYe[Yneg̀iY_̀aŶe[�oYZWXYrèZ[_mZe[Y_̀nYX_mWYqjpmèZ[_mZe[YbW_ccYxX[gdaY_ccYX�gbZg̀iYmèngZgèbY
_̀nY\X_bj[X\X̀ZbsYYeYX�Z[_YmW_[iXYe[Yme\fX̀b_ZgèYlgccYpXY_ccelXnYèY_mmej̀ZYedYngddX[X̀mXbYpXZlXX̀Y_mZj_cY
ng\X̀bgèbY_̀nYZWXYng\X̀bgèbYg̀ngm_ZXnYèYZWXY{[_lg̀ibsYYẁaYngddX[X̀mXbYlWgmWY\_aYpXYdej̀nYbW_ccYpXYbjp\gZZXnYZeY
ZWXYrèbZ[jmZgèYv_̀_iX[Y_̀nYw[mWgZXmZYde[Y[XbecjZgèYpXde[XYf[emXXng̀iYlgZWYZWXŶe[�s]

������®ŶWX[XYgZX\bY_[XYbfXmgdgXnYpaYZWXYjbXYedY_Y[XdX[X̀mXYbZ_̀n_[nỲeZYpej̀nYg̀YZWXYbfXmgdgm_ZgèboYZWXYn_ZXYedYZWXY
[XdX[X̀mXYbZ_̀n_[nYbW_ccYpXYZWXYc_ZXbZYXngZgèY_bYejZcg̀XnYg̀YZWXY§jgcng̀iYrenXbYedYXlȲe[�YqZ_ZXY_̀n°e[YX�mXfZY_bY
bfXmgdgm_ccaYg̀ngm_ZXnYeZWX[lgbXs

���� ���±�����²�����
VX[\bYm_fgZ_cg�XnYg̀YZWXbXYuX̀X[_cYrèngZgèbYg̀mcjnXYZWebXYZW_ZY_[XYh�kYbfXmgdgm_ccaYnXdg̀XnoYh|kYZWXYZgZcXbYedỲj\pX[XnY
_[ZgmcXboYe[Yh}kYZWXYZgZcXbYedYeZWX[Ynemj\X̀ZbYfjpcgbWXnYpaYZWXYw\X[gm_̀Yz̀bZgZjZXYedYw[mWgZXmZbs
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R

STUVWTXYZ[\]\[ẐZ_̀Y
abcdefcgbdfhfidcjkclhfmgdncdefcojbdhpqdcrjqstfbdickhfusfbdvncjtgdctjwgkngbxcyjhwicisqecpiczpvvzcpbwczpbnzcpbwcphdgqvfic
isqecpiczdefzcpbwczpb{zclsdcdefckpqdcdepdcpctjwgkgfhcjhcpbcphdgqvfcgicplifbdckhjtcjbfcidpdftfbdcpbwcp||fphicgbcpbjdefhcgic
bjdcgbdfbwfwcdjcpkkfqdcdefcgbdfh|hfdpdgjbcjkcfgdefhcidpdftfbd}

~�����cabcdefcfmfbdcjkcqjbkvgqdicjhcwgiqhf|pbqgficptjbxcdefcojbdhpqdcrjqstfbdi{cgbdfh|hfdpdgjbicygvvclfcpicjsdvgbfwc
sbwfhc�c�}�}�}

~������cabcdefcfmfbdcjkcgbqjbigidfbqgficygdegbcjhclfdyffbc|phdicjkcdefcojbdhpqdcrjqstfbdi{cjhclfdyffbcdefcojbdhpqdc
rjqstfbdicpbwcp||vgqplvfcidpbwphwi{cqjwficpbwcjhwgbpbqfi{cdefcojbdhpqdjhciepvv�cc���c|hjmgwfcdefclfddfhcuspvgdncjhc
xhfpdfhcuspbdgdncjkc�jh�{c���cqjt|vncygdecdefctjhfcidhgbxfbdchfusghftfbd{cjhc���cfgdefhcjhcljdecgbcpqqjhwpbqfcygdecdefc
�hqegdfqd�icgbdfh|hfdpdgjb}cc�efcdfhticpbwcqjbwgdgjbicjkcdegic�c�}�}�{cejyfmfh{ciepvvcbjdchfvgfmfcdefcojbdhpqdjhcjkcpbncjkc
defcjlvgxpdgjbicifdckjhdecgbc�c�}�cpbwc�c�}�}

~�������c�bcdefcrhpygbxi{cxgmfbcwgtfbigjbiciepvvcdp�fc|hfqfwfbqfcjmfhciqpvfwctfpishftfbdicpbwcvphxf�iqpvfc
whpygbxicjmfhcitpvv�iqpvfcwhpygbxi}cc�qpvgbxcrhpygbxickjhcwgtfbigjbi{cgkcwjbf{cgicwjbfcpdcdefcojbdhpqdjh�icjybchgi�}

~�������c�fkjhfcjhwfhgbxcpbnctpdfhgpvicjhcwjgbxcpbnc�jh�{cdefcojbdhpqdjhcpbwcfpqec�slqjbdhpqdjhciepvvcmfhgknc
tfpishftfbdicpdcdefc|hj�fqdcigdfcpbwciepvvclfchfi|jbiglvfckjhcdefcqjhhfqdbfiicjkcisqectfpishftfbdi}cc�jcf�dhpcqephxfcjhc
qjt|fbipdgjbcygvvclfcpvvjyfwcjbcpqqjsbdcjkcwgkkfhfbqficlfdyffbcpqdspvcwgtfbigjbicpbwcdefcwgtfbigjbicgbwgqpdfwcjbc
defcrhpygbxi}cc�bncwgkkfhfbqf{cyegqectpnclfckjsbw{ciepvvclfcisltgddfwcdjcdefc�hqegdfqdckjhchfijvsdgjbclfkjhfc
|hjqffwgbxcygdecdefc�jh�}

~�������cakcpctgbjhcqepbxfcgbcdefc�jh�cgickjsbwcbfqfiiphncwsfcdjcpqdspvckgfvwcqjbwgdgjbi{cdefcojbdhpqdjhciepvvcisltgdc
wfdpgvfwcwhpygbxicjkcisqecwf|phdshfckjhchfmgfyclncdefc�hqegdfqdclfkjhfcgbgdgpdgbxcdefcqepbxf}
c
~������c�efcdfhticz�bjyvfwxfz{czhfqjxbg�fzcpbwczwgiqjmfhz{cdefghchfi|fqdgmfcwfhgmpdgmficpbwcigtgvphcdfhticgbcdefc
ojbdhpqdcrjqstfbdi{cpicsifwcgbchfkfhfbqfcdjcdefcojbdhpqdjh{ciepvvclfcgbdfh|hfdfwcdjctfpbcdepdcyegqecdefcojbdhpqdjhc
�bjyic�jhciejsvwc�bjy�{chfqjxbg�fic�jhciejsvwchfqjxbg�f�cpbwcwgiqjmfhic�jhciejsvwcwgiqjmfh�cgbcf�fhqgigbxcdefcqphf{c
i�gvvcpbwcwgvgxfbqfchfusghfwclncdefcojbdhpqdcrjqstfbdi}cc�efcf�|hfiigjbczhfpijbplvncgbkfhplvfzcpbwcigtgvphcdfhticgbc
defcojbdhpqdcrjqstfbdiciepvvclfcgbdfh|hfdfwcdjctfpbchfpijbplvncgbkfhplvfclncpcojbdhpqdjhckptgvgphcygdecdefc�hj�fqdcpbwc
f�fhqgigbxcdefcqphf{ci�gvvcpbwcwgvgxfbqfchfusghfwcjkcdefcojbdhpqdjhclncdefcojbdhpqdcrjqstfbdi}

~������c�efc|ehpifcz|fhigidfbdvnckpgvizcpbwcjdefhcigtgvphcf�|hfiigjbi{cpicsifwcgbchfkfhfbqfcdjcdefcojbdhpqdjh{ciepvvclfc
gbdfh|hfdfwcdjctfpbcpbncqjtlgbpdgjbcjkcpqdicjhcjtgiigjbi{cyegqecqpsificdefc�ybfhcjhcdefc�hqegdfqdcdjchfpijbplvnc
qjbqvswfcdepdcdefcojbdhpqdjhcygvvcbjdcqjt|vfdfcdefc�jh�cygdegbcdefcojbdhpqdc�gtf{ckjhcdefcojbdhpqdc�stcjhcgbc
islidpbdgpvcqjt|vgpbqfcygdecdefchfusghftfbdicjkcdefcojbdhpqdcrjqstfbdi}
c
~������cabcdefcfmfbdcjkcgbqjbigidfbqgficygdegbcjhclfdyffbc|phdicjkcdefcojbdhpqdcrjqstfbdi{cjhclfdyffbcdefcojbdhpqdc
rjqstfbdicpbwcp||vgqplvfcidpbwphwi{cqjwficpbwcjhwgbpbqfi{cdefc�hqegdfqdciepvvclfcdefcijvfcpbwckgbpvcgbdfh|hfdfhcpbwc
ygvvcgiisfcpcyhgddfbcwfqgigjbcdjcdefc�ybfhcpbwcdefcojbdhpqdjhcygdegbcpchfpijbplvfcdgtfcjkcyhgddfbcbjdgkgqpdgjb}cc�efc
�hqegdfqd�icwfqgigjbciepvvclfcqjbqvsigmfcpbwckgbpv}

STUV�T��Y[\ ¡_]T̂Y¢T£ [T̀¤T¥\̂�_Y¦ §T̈][©_¤_©̂Z_̀Y §T̂Y¢T�Z¡[\TXY Z\ª«[YZ T̀¤T̈[\¬_©[
STUV�VUc�efc�hqegdfqdcpbwcdefc�hqegdfqd�icqjbisvdpbdiciepvvclfcwfftfwcdefcpsdejhicpbwcjybfhicjkcdefghchfi|fqdgmfc
abidhstfbdicjkc�fhmgqf{cgbqvswgbxcdefcrhpygbxicpbwc�|fqgkgqpdgjbi{cpbwchfdpgbcpvvcqjttjbcvpy{cidpdsdjhn{cpbwcjdefhc
hfifhmfwchgxedicgbcdefghcabidhstfbdicjkc�fhmgqf{cgbqvswgbxcqj|nhgxedi}c�efcojbdhpqdjh{c�slqjbdhpqdjhi{c
isl�islqjbdhpqdjhi{cpbwcis||vgfhiciepvvcbjdcjybcjhcqvpgtcpcqj|nhgxedcgbcdefcabidhstfbdicjkc�fhmgqf}c�sltgddpvcjhc
wgidhglsdgjbcdjctffdcjkkgqgpvchfxsvpdjhnchfusghftfbdicjhckjhcjdefhc|sh|jificgbcqjbbfqdgjbcygdecdefc�hj�fqdcgicbjdcdjclfc
qjbidhsfwcpic|slvgqpdgjbcgbcwfhjxpdgjbcjkcdefc�hqegdfqd�icjhc�hqegdfqd�icqjbisvdpbdi�chfifhmfwchgxedi}

STUV�Vc�efcojbdhpqdjh{c�slqjbdhpqdjhi{c�sl�islqjbdhpqdjhi{cpbwcis||vgfhicphfcpsdejhg�fwcdjcsifcpbwchf|hjwsqfcdefc
abidhstfbdicjkc�fhmgqfc|hjmgwfwcdjcdeft{cisl�fqdcdjcpbnc|hjdjqjvicfidplvgiefwc|shispbdcdjc�fqdgjbic�}�cpbwc�}®{cijvfvnc
pbwcf�qvsigmfvnckjhcf�fqsdgjbcjkcdefc�jh�}c�vvcqj|gfictpwfcsbwfhcdegicpsdejhg�pdgjbciepvvclfphcdefcqj|nhgxedcbjdgqf{cgkc
pbn{ciejybcjbcdefcabidhstfbdicjkc�fhmgqf}c�efcojbdhpqdjh{c�slqjbdhpqdjhi{c�sl�islqjbdhpqdjhi{cpbwcis||vgfhictpncbjdc
sifcdefcabidhstfbdicjkc�fhmgqfcjbcjdefhc|hj�fqdicjhckjhcpwwgdgjbicdjcdefc�hj�fqdcjsdigwfcdefciqj|fcjkcdefc�jh�cygdejsdc
defci|fqgkgqcyhgddfbcqjbifbdcjkcdefc�ybfh{c�hqegdfqd{cpbwcdefc�hqegdfqd�icqjbisvdpbdi}
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STUVWTXYZ[\]
STUVWVÛ_̀abcd̂ef̂gdhbijkfb̂ciglkmbm̂kn̂obadkgn̂pqrqst̂jhbib̂dhb̂ugndiead̂vgawxbndf̂ibywkib̂gnb̂ceidẑdĝngdk{ẑgî
|klb̂ngdkab̂dĝdhb̂gdhbîceidzt̂fwaĥngdkab̂fhe}}̂~b̂ciglkmbm̂kn̂jikdkn|̂dĝdhb̂mbfk|nedbm̂ibcibfbndedklb̂g{̂dhb̂ceidẑdĝ
jhgx̂dhb̂ngdkab̂kf̂emmibffbm̂enm̂fhe}}̂~b̂mbbxbm̂dĝhelb̂~bbn̂mw}ẑfbilbm̂k{̂mb}klbibm̂kn̂cbifgnt̂~ẑxek}t̂~ẑagwikbit̂
gî~ẑb}badignkâdienfxkffkgn̂k{̂êxbdhgm̂{gîb}badignkâdienfxkffkgn̂kf̂fbd̂{gidĥkn̂dhb̂�|ibbxbndq

STUVWV�̂�gdkab̂g{̂u}ekxf̂ef̂ciglkmbm̂kn̂obadkgn̂p�qpq�̂fhe}}̂~b̂ciglkmbm̂kn̂jikdkn|̂enm̂fhe}}̂~b̂mbbxbm̂dĝhelb̂~bbn̂
mw}ẑfbilbm̂gn}ẑk{̂mb}klbibm̂dĝdhb̂mbfk|nedbm̂ibcibfbndedklb̂g{̂dhb̂ceidẑdĝjhgx̂dhb̂ngdkab̂kf̂emmibffbm̂~ẑabidk{kbm̂
gîib|kfdbibm̂xek}t̂gî~ẑagwikbîciglkmkn|̂cigg{̂g{̂mb}klbizq

STUV�T�[�[Z��T��Z�T��]T���T������[��[Y�
�hb̂ceidkbf̂fhe}}̂e|ibb̂wcgn̂cigdgag}f̂|glbinkn|̂dhb̂dienfxkffkgn̂enm̂wfb̂g{̂�nfdiwxbndf̂g{̂obilkab̂gîenẑgdhbî
kn{gixedkgn̂gîmgawxbndedkgn̂kn̂mk|kde}̂{gixq̂�hb̂ceidkbf̂jk}}̂wfb̂���̂vgawxbnd̂_s����s�p�t̂�wk}mkn|̂
�n{gixedkgn̂�gmb}kn|̂enm̂vk|kde}̂vedê_̀hk~kdt̂dĝbfde~}kfĥdhb̂cigdgag}f̂{gîdhb̂mblb}gcxbndt̂wfbt̂dienfxkffkgnt̂enm̂
b̀ahen|b̂g{̂mk|kde}̂medeq

STUV�T��[��[��T���Y���Z[Y�T�Y�]��T��]T���T�]�[��\]
�nẑwfb̂g{t̂gîib}kenab̂gnt̂e}}̂gîêcgidkgn̂g{̂ê~wk}mkn|̂kn{gixedkgn̂xgmb}̂jkdhgwd̂e|ibbxbnd̂dĝcigdgag}f̂|glbinkn|̂
dhb̂wfb̂g{t̂enm̂ib}kenab̂gnt̂dhb̂kn{gixedkgn̂agndeknbm̂kn̂dhb̂xgmb}̂enm̂jkdhgwd̂helkn|̂dhgfb̂cigdgag}f̂fbd̂{gidĥkn̂���̂
vgawxbnd̂_s����s�p�t̂�wk}mkn|̂�n{gixedkgn̂�gmb}kn|̂enm̂vk|kde}̂vedê_̀hk~kdt̂enm̂dhb̂ibywkfkdb̂���̂vgawxbnd̂
�s�s��s�p�t̂�ig bad̂�wk}mkn|̂�n{gixedkgn̂�gmb}kn|̂�igdgag}̂¡gixt̂fhe}}̂~b̂ed̂dhb̂wfkn|̂gîib}zkn|̂ceidz¢f̂fg}b̂ikf£̂
enm̂jkdhgwd̂}ke~k}kdẑdĝdhb̂gdhbîceidẑenm̂kdf̂agndieadgif̂gîagnfw}dendft̂dhb̂ewdhgif̂g{t̂gîagndik~wdgif̂dgt̂dhb̂~wk}mkn|̂
kn{gixedkgn̂xgmb}t̂enm̂beaĥg{̂dhbkîe|bndf̂enm̂bxc}gzbbfq

¤���¥¦§T�TTT̈©X§�
ST�VUTª]�]���
ST�VUVÛ�hb̂«jnbîkf̂dhb̂cbifgn̂gîbndkdẑkmbndk{kbm̂ef̂fwaĥkn̂dhb̂�|ibbxbnd̂enm̂kf̂ib{biibm̂dĝdhigw|hgwd̂dhb̂ugndiead̂
vgawxbndf̂ef̂k{̂fkn|w}eîkn̂nwx~biq̂�hb̂«jnbîfhe}}̂mbfk|nedb̂kn̂jikdkn|̂êibcibfbndedklb̂jhĝfhe}}̂helb̂b̀cibff̂
ewdhgikdẑdĝ~knm̂dhb̂«jnbîjkdĥibfcbad̂dĝe}}̂xeddbif̂ibywkikn|̂dhb̂«jnbi¢f̂eccigle}̂gîewdhgik¬edkgnq̂_̀abcd̂ef̂
gdhbijkfb̂ciglkmbm̂kn̂obadkgn̂qsqpt̂dhb̂ugnfdiwadkgn̂�ene|bîenm̂dhb̂�iahkdbad̂mĝngd̂helb̂fwaĥewdhgikdzq̂�hb̂dbix̂
®«jnbi®̂xbenf̂dhb̂«jnbîgîdhb̂«jnbi¢f̂ewdhgik¬bm̂ibcibfbndedklbq̂

ST�VUV�̂�hb̂«jnbîfhe}}̂{winkfĥdĝdhb̂ugndieadgit̂jkdhkn̂{k{dbbn̂mezf̂e{dbîibabkcd̂g{̂êjikddbn̂ibywbfdt̂kn{gixedkgn̂
nbabffeiẑenm̂ib}blend̂{gîdhb̂ugndieadgîdĝble}wedbt̂|klb̂ngdkab̂g{t̂gîbn{giab̂xbahenka¢f̂}kbn̂ik|hdfq̂

ST�V�T§̄[�]�\]TY�TZ°]T̈±�]�²�T³[���\[��T¤�����]�]�Z�
ST�V�VÛ�ikgîdĝagxxbnabxbnd̂g{̂dhb̂́ gi£t̂enm̂wcgn̂jikddbn̂ibywbfd̂~ẑdhb̂ugndieadgit̂dhb̂«jnbîfhe}}̂{winkfĥdĝ
dhb̂ugndieadgîibefgne~}b̂blkmbnab̂dhed̂dhb̂«jnbîhef̂xemb̂{knenake}̂eiien|bxbndf̂dĝ{w}{k}}̂dhb̂«jnbi¢f̂g~}k|edkgnf̂
wnmbîdhb̂ugndieadq̂�hb̂ugndieadgîfhe}}̂helb̂nĝg~}k|edkgn̂dĝagxxbnab̂dhb̂́ gi£̂wndk}̂dhb̂«jnbîciglkmbf̂fwaĥ
blkmbnabq̂�{̂agxxbnabxbnd̂g{̂dhb̂́ gi£̂kf̂mb}ezbm̂wnmbîdhkf̂obadkgn̂sqsqpt̂dhb̂ugndiead̂�kxb̂fhe}}̂~b̂b̀dbnmbm̂
eccigcikedb}zq

µ¶·̧·¹̧·º»¼½¾¿¾À¾½Á
ST�V�VÂ̂́ hbib̂dhb̂«jnbîhef̂mbfk|nedbm̂kn{gixedkgn̂{winkfhbm̂wnmbîdhkf̂obadkgn̂sqŝef̂®agn{kmbndke}t®̂dhb̂ugndieadgî
fhe}}̂£bbĉdhb̂kn{gixedkgn̂agn{kmbndke}̂enm̂fhe}}̂ngd̂mkfa}gfb̂kd̂dĝenẑgdhbîcbifgnq̂Ãgjblbit̂dhb̂ugndieadgîxeẑ
mkfa}gfb̂®agn{kmbndke}®̂kn{gixedkgnt̂e{dbîfblbn̂ÄÅÆ̂mezf¢̂ngdkab̂dĝdhb̂«jnbit̂jhbib̂mkfa}gfwib̂kf̂ibywkibm̂~ẑ}ejt̂
kna}wmkn|̂êfw~cgbnêgîgdhbî{gix̂g{̂agxcw}fgiẑ}b|e}̂cigabff̂kffwbm̂~ẑêagwid̂gî|glbinxbnde}̂bndkdzt̂gî~ẑagwid̂
gîei~kdiedgiÄfÆ̂gimbiq̂�hb̂ugndieadgîxeẑe}fĝmkfa}gfb̂®agn{kmbndke}®̂kn{gixedkgn̂dĝkdf̂bxc}gzbbft̂agnfw}dendft̂
fwibdkbft̂ow~agndieadgif̂enm̂dhbkîbxc}gzbbft̂ow~Çfw~agndieadgift̂enm̂gdhbif̂jhĝnbbm̂dĝ£ngĵdhb̂agndbnd̂g{̂fwaĥ
kn{gixedkgn̂fg}b}ẑenm̂b̀a}wfklb}ẑ{gîdhb̂�ig bad̂enm̂jhĝe|ibb̂dĝxekndekn̂dhb̂agn{kmbndke}kdẑg{̂fwaĥkn{gixedkgnq

µ¶·̧·¹̧·º»¼½¾¿¾À¾½Á
ST�VÂT���Y���Z[Y�T���TÈ]�̄[\]�T�]É�[�]�TY�TZ°]T̈±�]�
ST�VÂVÛ�hb̂«jnbîfhe}}̂xe£b̂elek}e~}b̂{gîknfcbadkgnt̂wcgn̂ibywbfdt̂dhed̂{kb}m̂fwilbẑgîdbfdkn|̂kn{gixedkgn̂g{̂
b̀kfdkn|̂agnmkdkgnft̂jhkaĥkf̂£ngjn̂dĝ~b̂elek}e~}bt̂enm̂jhkaĥkf̂hb}m̂~ẑdhb̂«jnbîed̂dhbkîg{{kabfq̂̂owaĥibagimf̂eib̂
ngd̂ugndiead̂vgawxbndf̂enm̂dhb̂«jnbîxe£bf̂nĝibcibfbndedkgn̂ef̂dĝdhbkîeaawieaẑgîagxc}bdbnbffq
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STUVWVUXYZ[X\]̂[_X̀ZabbX_[cad̂XâXa_eZdc[ecXba]fgbbhXbde[̂ [̀iXcjXk_aecde[Xa_eZdc[ecg_[lXj_XâX[̂cdchXba]fgbbhXk_aecded̂mX
a_eZdc[ecg_[lXd̂XcZ[Xng_d̀idecdĵX]Z[_[XcZ[Xo_jn[ecXd̀Xbjeac[ipXYZacXk[_̀ĵXj_X[̂cdchXd̀Xdi[̂cdfd[iXàXcZ[Xq_eZdc[ecXd̂XcZ[X
qm_[[r[̂cXâiXd̀X_[f[__[iXcjXcZ_jgmZjgcXcZ[Xsĵc_aecXtjegr[̂c̀XàXdfX̀d̂mgba_Xd̂X̂gru[_p

STUVWVWXYZ[X\]̂[_X̀ZabbX_[cad̂XaXeĵ c̀_gecdĵXrâam[_Xaivd̀[_Xba]fgbbhXk_aecded̂mXeĵ c̀_gecdĵXrâam[r[̂cXd̂XcZ[X
ng_d̀idecdĵX]Z[_[XcZ[Xo_jn[ecXd̀Xbjeac[ipXYZacXk[_̀ĵXj_X[̂cdchXd̀Xdi[̂cdfd[iXàXcZ[Xsĵ c̀_gecdĵXwâam[_Xd̂XcZ[X
qm_[[r[̂cXâiXd̀X_[f[__[iXcjXcZ_jgmZjgcXcZ[Xsĵc_aecXtjegr[̂c̀XàXdfX̀d̂mgba_Xd̂X̂gru[_p

STUVWVxXyfXcZ[X[rkbjhr[̂cXjfXcZ[Xsĵ c̀_gecdĵXwâam[_Xj_Xq_eZdc[ecXc[_rd̂ac[̀lXcZ[X\]̂[_X̀ZabbX[rkbjhXaX̀gee[̀̀j_X
eĵ c̀_gecdĵXrâam[_Xj_Xa_eZdc[ecXcjX]ZjrXcZ[Xsĵc_aecj_XZàX̂jX_[àĵaub[Xjun[ecdĵXâiX]Zj̀[X̀cacg̀Xĝi[_XcZ[X
sĵc_aecXtjegr[̂c̀X̀ZabbXu[XcZacXjfXcZ[Xsĵ c̀_gecdĵXwâam[_Xj_Xq_eZdc[eclX_[̀k[ecdv[bhp

STUVWVzXYZ[X\]̂[_X̀ZabbXfg_̂d̀ZX̀g_v[h̀Xi[̀e_dud̂mXkZh̀deabXeZa_aec[_d̀cdèlXb[mabXbdrdcacdĵ X̀âiXgcdbdchXbjeacdĵ X̀fj_XcZ[X
d̀c[XjfXcZ[Xo_jn[eclXâiXaXb[mabXi[̀e_dkcdĵXjfXcZ[X̀dc[pXYZ[Xsĵc_aecj_X̀ZabbXu[X[̂cdcb[iXcjX_[bhXĵXcZ[X_[àĵaub[Xaeeg_aehXjfX
d̂fj_racdĵXfg_̂d̀Z[iXuhXcZ[X\]̂[_XugcX̀ZabbX[{[_ed̀[Xk_jk[_Xk_[eagcdĵ X̀_[bacd̂mXcjXcZ[X̀af[Xk[_fj_râe[XjfXcZ[X|j_}p

STUVWV~XYZ[X\]̂[_XrahXfg_̂d̀ZXd̂fj_racdĵXj_X̀[_vde[̀X_[�gd_[iXjfXcZ[X\]̂[_XuhXcZ[Xsĵc_aecXtjegr[̂c̀X]dcZX
_[àĵaub[Xk_jrkĉ[̀̀pXYZ[X\]̂[_XrahXab̀jXfg_̂d̀ZXâhXjcZ[_Xd̂fj_racdĵXj_X̀[_vde[̀Xĝi[_XcZ[X\]̂[_�̀Xeĵc_jbXâiX
_[b[vâcXcjXcZ[Xsĵc_aecj_�̀Xk[_fj_râe[XjfXcZ[X|j_}X]dcZX_[àĵaub[Xk_jrkĉ[̀̀Xafc[_X_[e[dvd̂mXcZ[Xsĵc_aecj_�̀X
]_dcc[̂X_[�g[̀cXfj_X̀geZXd̂fj_racdĵXj_X̀[_vde[̀p

STUVWV�X�̂b[̀̀XjcZ[_]d̀[Xk_jvdi[iXd̂XcZ[Xsĵc_aecXtjegr[̂c̀lXcZ[X\]̂[_X̀ZabbXfg_̂d̀ZXcjX[aeZXo_dr[Xsĵc_aecj_XcZ[X
fjbbj]d̂m�

�� sjkd[̀Xfj_Xsĵ c̀_gecdĵ�XXYZ[Xo_dr[Xsĵc_aecj_̀X]dbbX[aeZXu[Xfg_̂d̀Z[iX]dcZjgcXeZa_m[XgkXcjXc]jX���X
[̀c̀XjfXsĵc_aecXt_a]d̂m̀lXo_jn[ecXwâgab̀XâiX�diXqii[̂igr̀Xfj_Xg̀[Xig_d̂mXeĵ c̀_gecdĵXfj_XcZ[d_X
j]̂Xg̀[XâiXcZ[Xg̀[XjfXcZ[d_X�gueĵc_aecj_̀p

�� \]̂[_X̀ZabbXfg_̂d̀ZXaiidcdĵabX̀[c̀XgkĵXaXsĵc_aecj_�̀X]_dcc[̂X_[�g[̀cpXX�geZXaiidcdĵabX̀[c̀X]dbbXu[X
k_jvdi[iXacXcZ[Xej̀cXjfXk_d̂cd̂mlXkj̀cam[XâiXZâibd̂mpXXoa_cdabX̀[c̀X]dbbX�\YXu[Xk_jvdi[ip

�� �gueĵc_aecj_̀XâiXjcZ[_X[̂cdcd[̀Xi[̀d_d̂mXejkd[̀XjfXt_a]d̂m̀XâiXjcZ[_Xeĵc_aecXtjegr[̂c̀X̀ZabbX
jucad̂XcZ[rXf_jrXcZ[X_[̀k[ecdv[Xo_dr[Xsĵc_aecj_p

STUVWV�XYZ[X\]̂[_X̀ZabbXfj_]a_iXabbXejrrĝdeacdĵ X̀cjXcZ[Xsĵc_aecj_XcZ_jgmZXcZ[Xsĵ c̀_gecdĵXwâam[_pX\cZ[_X
ejrrĝdeacdĵX̀ZabbXu[Xrai[XàX̀[cXfj_cZXd̂X�[ecdĵX�p�p�p

STUVWV�TYZ[X\]̂[_X̀ZabbX̂jcX̀gk[_vd̀[lXid_[eclXj_XZav[Xeĵc_jbXj_XagcZj_dchXjv[_lX̂j_Xu[X_[̀kĵ d̀ub[Xfj_lXcZ[X
sĵc_aecj_̀�Xr[â l̀Xr[cZjìlXc[eẐd�g[̀lX̀[�g[̂e[̀lXj_Xk_je[ig_[̀XjfXeĵ c̀_gecdĵXj_XcZ[X̀af[chXk_[eagcdĵ X̀âiX
k_jm_ar̀Xd̂edi[̂cXcZ[_[cjlXj_Xfj_XâhXfadbg_[XjfXcZ[Xsĵc_aecj_XcjXejrkbhX]dcZXba]̀Xj_X_[mgbacdĵ X̀akkbdeaub[XcjXcZ[X
fg_̂d̀Zd̂mXj_Xk[_fj_râe[XjfXcZ[X|j_}pXX\]̂[_X]dbbX̂jcXu[X_[̀kĵ d̀ub[Xfj_Xsĵc_aecj_�̀Xfadbg_[XcjXk[_fj_rXj_Xfg_̂d̀ZX
cZ[X|j_}Xd̂Xaeej_iâe[X]dcZXcZ[Xsĵc_aecXtjegr[̂c̀p

STUVxT�������T�����T��T��� T���T¡��¢
yfXcZ[Xsĵc_aecj_Xfadb̀XcjXej__[ecX|j_}XcZacXd̀X̂jcXd̂Xaeej_iâe[X]dcZXcZ[X_[�gd_[r[̂c̀XjfXcZ[Xsĵc_aecXtjegr[̂c̀XàX
_[�gd_[iXuhX�[ecdĵX£�p�Xj_X_[k[ac[ibhXfadb̀XcjXea__hXjgcX|j_}Xd̂Xaeej_iâe[X]dcZXcZ[Xsĵc_aecXtjegr[̂c̀lXcZ[X\]̂[_X
rahXd̀̀g[XaX]_dcc[̂Xj_i[_XcjXcZ[Xsĵc_aecj_XcjX̀cjkXcZ[X|j_}lXj_XâhXkj_cdĵXcZ[_[jflXĝcdbXcZ[Xeag̀[Xfj_X̀geZXj_i[_XZàX
u[[̂X[bdrd̂ac[i¤XZj][v[_lXcZ[X_dmZcXjfXcZ[X\]̂[_XcjX̀cjkXcZ[X|j_}X̀ZabbX̂jcXmdv[X_d̀[XcjXaXigchXĵXcZ[Xka_cXjfXcZ[X\]̂[_X
cjX[{[_ed̀[XcZd̀X_dmZcXfj_XcZ[Xu[̂[fdcXjfXcZ[Xsĵc_aecj_Xj_XâhXjcZ[_Xk[_̀ĵXj_X[̂cdchlX[{e[kcXcjXcZ[X[{c[̂cX_[�gd_[iXuhX
�[ecdĵX�p£p¥p

STUVzT�������T�����T��T¦§��̈T�©�T���T¡��¢
yfXcZ[Xsĵc_aecj_Xi[fagbc̀Xj_X̂[mb[ec̀XcjXea__hXjgcXcZ[X|j_}Xd̂Xaeej_iâe[X]dcZXcZ[Xsĵc_aecXtjegr[̂c̀XâiXfadb̀X
]dcZd̂XaXc[̂ªiahXk[_djiXafc[_X_[e[dkcXjfX̂jcde[Xf_jrXcZ[X\]̂[_XcjXejrr[̂e[XâiXeĵcd̂g[Xej__[ecdĵXjfX̀geZXi[fagbcXj_X
[̂mb[ecX]dcZXidbdm[̂e[XâiXk_jrkĉ[̀̀lXcZ[X\]̂[_XrahlX]dcZjgcXk_[ngide[XcjXjcZ[_X_[r[id[̀XcZ[X\]̂[_XrahXZav[lX
ej__[ecX̀geZXi[fagbcXj_X̂[mb[ecpX�geZXaecdĵXuhXcZ[X\]̂[_XâiXarjĝc̀XeZa_m[iXcjXcZ[Xsĵc_aecj_Xa_[XujcZX̀gun[ecXcjX
_[vd[]XuhXcZ[Xsĵ c̀_gecdĵXwâam[_XâiXk_dj_Xakk_jvabXjfXcZ[Xq_eZdc[eclXâiXcZ[Xsĵ c̀_gecdĵXwâam[_Xj_Xq_eZdc[ecX
rahlXkg_̀gâcXcjX�[ecdĵX«p¬p£lX]dcZZjbiXj_X̂gbbdfhXaXs[_cdfdeac[Xfj_Xoahr[̂cXd̂X]Zjb[Xj_Xd̂Xka_clXcjXcZ[X[{c[̂cX
_[àĵaubhX̂[e[̀̀a_hXcjX_[drug_̀[XcZ[X\]̂[_Xfj_XcZ[X_[àĵaub[ej̀cXjfXej__[ecd̂mX̀geZXi[fded[̂ed[̀lXd̂ebgid̂mX
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RSTUVWXYUZ[UTXUXY\T]Ŷ_̀ [UTX\ab_TYc_VYadUYe_TXaVf̂ab_TYg\T\hUVWXY\T]YiV̂dbaÛaWXY\T]YadUbVYVUX[ÛabjUŶ_TXfka\TaXWY
\]]bab_T\kYXUVjb̂UXỲ\]UYTÛUXX\VlYmlYXf̂dY]Uc\fkanYTUhkÛanY_VYc\bkfVUoYpcŶfVVUTaY\T]YcfafVUY[\l̀ UTaXY\VUYT_aY
Xfccb̂bUTaYa_Ŷ_jUVYXf̂dY\̀_fTaXnYadUYe_TaV\̂a_VYXd\kkY[\lYadUY]bccUVUT̂UYa_YadUYRSTUVoYpcYadUYe_TaV\̂a_VY]bX\hVUUXYSbadY
adUY\̂ab_TXY_cYadUYRSTUVY_VYadUYiV̂dbaÛanY_VYadUY\̀_fTaXŶk\b̀U]Y\XŶ_XaXYa_YadUYRSTUVnYadUYe_TaV\̂a_VỲ\lYcbkUY\Y
ek\b̀Y[fVXf\TaYa_YiVab̂kUYqro

stuvwvxYpTYadUYUjUTaYe_TaV\̂a_VYc\bkXnYVUcfXUXY_VYTUhkÛaXYa_Y[UVc_V̀Ŷk_XU_faY_mkbh\ab_TXnYbT̂kf]bThYSbad_faYkb̀ba\ab_TY
[UVc_V̀\T̂UY_cYbT̂_̀ [kUaUYbaÙXY\XY\aa\̂dU]Ya_YadUYeUVabcb̂\aUY_cYyfmXa\Tab\kYe_̀ [kUab_TnYSbadbTYc_ValzcbjUY{|r}Y]\lXY
c_kk_SbThYadUY]\aUY_cYyfmXa\Tab\kYe_̀ [kUab_TY_VYab̀UYcV\̀UỲfaf\kklY\hVUU]Yf[_TYmUaSUUTYRSTUVY\T]Y~Vb̀UY
e_TaV\̂a_VnYadUYRSTUVỲ\lnYSbad_faYcfVadUVYT_ab̂UY{UẐU[aYa_YbTc_V̀YadUYe_TaV\̂a_VYbaXY\aaÙ[aYa_ŶfVUYbXYbT\]U�f\aU}Y
\T]YSbad_faY[VU�f]b̂UYa_Y_adUVYVÙU]bUXYadUYRSTUVỲ\lYd\jUnŶ_VVÛaYXf̂dY]Ucb̂bUT̂bUXoYYpTYXf̂dŶ\XUnY\TY\[[V_[Vb\aUY
ed\ThUYRV]UVYXd\kkYmUYbXXfU]Y]U]f̂abThYcV_̀ Y~\l̀ UTaXYadUTY_VYadUVU\caUVY]fUYa_Ye_TaV\̂a_VYadUŶ_XaY_cŶ_VVÛabThYXf̂dY
]Ucb̂bUT̂bUXoYYe_TaV\̂a_VYXd\kkYmUYkb\mkUYa_YadUYRSTUVYc_VY\TlY\]]bab_T\kŶ_XaXnYbT̂kf]bThYSbad_faYkb̀ba\ab_TnYad_XUY
d̂\VhU]YmlYiV̂dbaÛanYiaa_VTUlXnY_VY_adUVXY\aaVbmfa\mkUYa_YXf̂dYc\bkfVUnYVUcfX\knY_VYTUhkÛao

����������������������������������������
���������dUadUVY�_V�Y_cYj\Vb_fXYe_TaV\̂a_VXYbXY_VYbXYT_aY[\Vab\kklY_VYcfkklŶ_̀ [kUaU]nYadUY[VÙbXUXY{XbaUY\T]Ymfbk]bThX}Y
\VUYadUY[V_[UValY_cYadUYRSTUVYSd_YXd\kkYd\jUŶUVa\bTYVbhdaXY\T]Y[VbjbkUhUXYbTŶ_TTÛab_TYSbadYfXUY_cYX\̀Uo

��������pTYXf̂dYUjUTanYe_TaV\̂a_VYSd_XUYfTcbTbXdU]Y�_V�YbXY[UVc_V̀U]YXfmXU�fUTaklYXd\kkYmUYVUX[_TXbmkUYc_VYadUY
[VUjUTab_TY_cY\TlY]\̀\hUYa_YXf̂dYRSTUVWXYbTXa\kk\ab_ToYYyf̂dYfXUY_VY_̂ f̂[\T̂lYmlYadUYRSTUVYXd\kkYbTYT_YbTXa\T̂UY
_̂TXabafaUY\̂ Û[a\T̂UY_cY\TlY_cYadUY�_V�o

������ �¡�����¢�������
��¡���£����¤¥
��¡����Y¦dUYe_TaV\̂a_VYbXYadUY[UVX_TY_VYUTabalYb]UTabcbU]Y\XYXf̂dYbTYadUYihVUÙUTaY\T]YbXYVUcUVVU]Ya_YadV_fhd_faYadUY
e_TaV\̂aY§_̂f̀ UTaXY\XYbcYXbThfk\VYbTYTf̀ mUVoY¦dUYe_TaV\̂a_VYXd\kkYmUYk\ScfkklYkb̂UTXU]nYbcYVU�fbVU]YbTYadUY�fVbX]b̂ab_TY
SdUVUYadUY~V_�ÛaYbXYk_̂\aU]oY¦dUYe_TaV\̂a_VYXd\kkY]UXbhT\aUYbTYSVbabThY\YVU[VUXUTa\abjUYSd_YXd\kkYd\jUYUZ[VUXXY
\fad_VbalYa_YmbT]YadUYe_TaV\̂a_VYSbadYVUX[ÛaYa_Y\kkỲ\aaUVXYfT]UVYadbXYe_TaV\̂aoY¦dUYaUV̀Ÿe_TaV\̂a_V̈ỲU\TXYadUY
e_TaV\̂a_VY_VYadUYe_TaV\̂a_VWXY\fad_Vb©U]YVU[VUXUTa\abjUo

��¡��������dUVUYadUYS_V]XŸe_TaV\̂a_V̈nŸ~Vb̀UYe_TaV\̂a_V̈nY_VY\TlYVUcUVUT̂UYa_ŸU\̂dYe_TaV\̂a_V̈Y_̂ f̂VXYbTYadUY
e_TaV\̂aY§_̂f̀ UTaXnYadUlYXd\kkỲU\TYadUY[UVX_TnYcbV̀XY_VY_Vh\Tb©\ab_TYd\jbThY\Ye_TaV\̂aYc_VYadUY�_V�Y\XYXUaYc_VadYbTY
adUYihVUÙUTao

��¡�������¦dUYe_TaV\̂a_VYVU[VUXUTaXYa_YadUYRSTUVYad\aYbaY[_XXUXXUXYadUYX�bkknYUZ[UVbUT̂UnY\T]YVUX_fV̂UXYa_Y[UVc_V̀YadUY
�_V�Ŷ_̀ [UaUTaklY\T]Y]bkbhUTaklYbTY\TY_V]UVklY\T]YX\cUYc\Xdb_TY\T]YbTY\̂ _̂V]\T̂UYSbadYadUY\Tab̂b[\aU]ỲbkUXa_TUY
\T]ª_VŶ_̀ [kUab_TY]\aU{X}Y\XY\[[kb̂\mkUo

��¡����Y¦dUYe_TaV\̂a_VYXd\kkY[UVc_V̀YadUY�_V�YbTY\̂ _̂V]\T̂UYSbadYadUYe_TaV\̂aY§_̂f̀ UTaXo

��¡���¡Y¦dUYe_TaV\̂a_VYXd\kkYT_aYmUYVUkbUjU]Y_cYbaXY_mkbh\ab_TXYa_Y[UVc_V̀YadUY�_V�YbTY\̂ _̂V]\T̂UYSbadYadUYe_TaV\̂aY
§_̂f̀ UTaXYUbadUVYmlY\̂abjbabUXY_VY]fabUXY_cYadUYe_TXaVf̂ab_TYg\T\hUVY_VYiV̂dbaÛaYbTYadUbVY\]̀ bTbXaV\ab_TY_cYadUY
e_TaV\̂anY_VYmlYaUXaXnYbTX[Ûab_TXY_VY\[[V_j\kXYVU�fbVU]Y_VY[UVc_V̀U]YmlY[UVX_TXY_VYUTababUXY_adUVYad\TYadUYe_TaV\̂a_Vo

��¡�����«������������¤¬���¬®������¤�̄�°��¥̄����̄�������±²������¤¬���
��¡����Y³ZÛfab_TY_cYadUYe_TaV\̂aYmlYadUYe_TaV\̂a_VYbXY\YVU[VUXUTa\ab_TYad\aYadUYe_TaV\̂a_VYd\XYjbXbaU]YadUYXbaUnYmÛ_̀ UY
hUTUV\kklYc\̀bkb\VYSbadYk_̂\kŶ_T]bab_TXYfT]UVYSdb̂dYadUY�_V�YbXYa_YmUY[UVc_V̀U]nY\T]Ŷ_VVUk\aU]Y[UVX_T\kY
_mXUVj\ab_TXYSbadYVU�fbVÙUTaXY_cYadUYe_TaV\̂aY§_̂f̀ UTaXo

��¡����ÝÛ\fXUYadUYe_TaV\̂aY§_̂f̀ UTaXY\VUŶ_̀ [kÙUTa\VlnYadUYe_TaV\̂a_VYXd\kknYmUc_VUYXa\VabThYU\̂dY[_Vab_TY_cYadUY
�_V�nŶ\VUcfkklYXaf]lY\T]Ŷ_̀ [\VUYadUYj\Vb_fXYe_TaV\̂aY§_̂f̀ UTaXYVUk\abjUYa_Yad\aY[_Vab_TY_cYadUY�_V�nY\XYSUkkY\XYadUY
bTc_V̀\ab_TYcfVTbXdU]YmlYadUYRSTUVY[fVXf\TaYa_YyÛab_TYµo¶ornYXd\kkYa\�UYcbUk]ỲU\XfVÙUTaXY_cY\TlYUZbXabThY
_̂T]bab_TXYVUk\aU]Ya_Yad\aY[_Vab_TY_cYadUY�_V�nY\T]YXd\kkY_mXUVjUY\TlŶ_T]bab_TXY\aYadUYXbaUY\ccÛabThYbaoY¦dUXUY
_mkbh\ab_TXY\VUYc_VYadUY[fV[_XUY_cYc\̂bkba\abThŶ__V]bT\ab_TY\T]Ŷ_TXaVf̂ab_TYmlYadUYe_TaV\̂a_VY\T]Y\VUYT_aYc_VYadUY
[fV[_XUY_cY]bX̂_jUVbThYUVV_VXnY_̀ bXXb_TXnY_VYbT̂_TXbXaUT̂bUXYbTYadUYe_TaV\̂aY§_̂f̀ UTaX·Yd_SUjUVnYadUYe_TaV\̂a_VYXd\kkY
[V_̀ [aklYVU[_VaYa_YadUYe_TXaVf̂ab_TYg\T\hUVY\T]YiV̂dbaÛaY\TlYUVV_VXnYbT̂_TXbXaUT̂bUXY_VY_̀ bXXb_TXY]bX̂_jUVU]YmlY_VY
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RSTUVWXYZXV[YV[\UV]YX[̂S_[ŶVS̀VSV̂UabÙ[VcŶVdXcŶRS[dYXV̀beRd[[UTV[YV[\UV]YX̀[̂b_[dYXVfSXSgÛVdXV̀b_\VcŶRVS̀V[\UV
]YX̀[̂b_[dYXVfSXSgÛVSXTVĥ_\d[U_[VRSiV̂Uabd̂UjVk[Vd̀V̂U_YgXdlUTV[\S[V[\UV]YX[̂S_[Ŷm̀V̂UndUZVd̀VRSTUVdXV[\UV
]YX[̂S_[Ŷm̀V_SoS_d[iVS̀VSV_YX[̂S_[ŶVSXTVXY[VS̀VSVpd_UX̀UTVTÙdgXVôYcÙ̀dYXSpqVbXpÙ̀VY[\ÛZd̀UV̀oU_dcd_SppiVôYndTUTV
dXV[\UV]YX[̂S_[VrY_bRUX[̀j

stuvwvwvxyz\UV]YX[̂S_[ŶV̀\SppVôYRo[piVXY[dciV[\UV]YX̀[̂b_[dYXVfSXSgÛVSXTVĥ_\d[U_[qVdXVẐd[dXgqVYcVSXiV
dX_YX̀d̀[UX_dÙVŶVÛ̂Ŷ̀ V[YVôYndTUV[\UVĥ_\d[U_[VSRopUV[dRUVcŶVYèÛnS[dYXqVdXnÙ[dgS[dYXqVTU[SdpVT̂SZdXg̀qVU[_j

stuvwvwvwyhppV]YX[S_[Ŷ̀ V̀beRd[[dXgVedTVôYoỲSp̀V̀\SppVeUVôÙbRUTV[YV\SnUVU{SRdXUTV[\UV̀d[UV[YV_YX̀dTÛVcbppiVSppV
_YXTd[dYX̀qVZ\d_\VRSiV\SnUVSVeUŜdXgVYXV[\UV|ŶWqVSXTV[YV\SnUVS__YbX[UTVcŶV[\ÙUV_YXTd[dYX̀VdXV[\Ud̂VedTVôYoỲSp̀j

stuvwvwvuy|\UXV̂Uabd̂UTqVYcc}̀d[UV̀[ŶSgUVd̀V[\UV̂ÙoYX̀dedpd[iVYcV[\UV]YX[̂S_[Ŷj

stuvwvwv~yz\UVU{S_[XÙ̀VYcVĝSTÙqVUpUnS[dYX̀qVTdRUX̀dYX̀qVŶVpY_S[dYX̀VdXTd_S[UTVYXV[\UVr̂SZdXg̀VYcV|ŶWVdX̀[SppUTVeiV
Y[\Û̀Vd̀VXY[VgbŜSX[UUTVeiV[\UV]YX̀[̂b_[dYXVfSXSgÛqVĥ_\d[U_[qVŶV[\UV�ZXÛj

stuvwvwv�y�{_Uo[VS̀V[YVSXiV̂UoŶ[UTVÛ̂Ŷ̀qVdX_YX̀d̀[UX_dÙVSXTV[YV_YX_USpUTVŶVbXWXYZXV_YXTd[dYX̀V̂UcÛ̂UTV[YVdXV�V
�j�j�qVeiVU{U_b[dXgV[\UVhĝUURUX[qV[\UV]YX[̂S_[ŶV̂UôÙUX[̀V[\UVcYppYZdXg�

�� z\UV]YX[̂S_[VrY_bRUX[̀VŜUV̀bccd_dUX[piV_YRopU[UVSXTVTU[SdpUTVcŶV[\UV]YX[̂S_[ŶV[YV���VoÛcŶRV[\UV
|ŶWV̂Uabd̂UTV[YVôYTb_UV[\UV̂Ùbp[̀VdX[UXTUTVeiV[\UV]YX[̂S_[VrY_bRUX[̀VSXTV���V_YRopiVZd[\VSppV[\UV
Ûabd̂URUX[̀VYcV[\UV]YX[̂S_[VrY_bRUX[̀j

�� z\UV|ŶWV̂Uabd̂UTVeiV[\UV]YX[̂S_[VrY_bRUX[̀qVdX_pbTdXgqVZd[\Yb[VpdRd[S[dYX̀qVSppV_YX̀[̂b_[dYXVTU[Sdp̀qV
_YX̀[̂b_[dYXVRUSX̀qVRU[\YT̀qVôY_UTb̂UVSXTV[U_\XdabÙVXU_Ù̀ ŜiV[YVoÛcŶRV[\UV|ŶWqVb̀UVYcV
RS[ÛdSp̀qV̀UpU_[dYXVYcVUabdoRUX[VSXTV̂Uabd̂URUX[̀VYcVôYTb_[VRSXbcS_[b̂Û̀VŜUV_YX̀d̀[UX[VZd[\�VV���V
gYYTVSXTV̀YbXTVôS_[d_ÙVZd[\dXV[\UV_YX̀[̂b_[dYXVdXTb̀[̂i�V���VgUXÛSppiVôUnSdpdXgVSXTVS__Uo[UTV
dXTb̀[̂iV̀[SXTŜT̀VSoopd_SepUV[YV|ŶW�V���V̂Uabd̂URUX[̀VYcVSXiVZŜ̂SX[dÙVSoopd_SepUV[YV[\UV|ŶW�VSXTV
���VSppVpSZ̀qVŶTdXSX_ÙqV̂UgbpS[dYX̀qV̂bpÙVSXTVŶTÛ̀VZ\d_\VeUŜVboYXV[\UV]YX[̂S_[Ŷm̀VoÛcŶRSX_UVYcV
[\UV|ŶWj

stuvwvwv�tz\UV]YX[̂S_[ŶV̀\SppV̀S[d̀ciVd[̀UpcVS̀V[YV[\UVS__b̂S_iVYcVSppVĝSTÙqVUpUnS[dYX̀qVTdRUX̀dYX̀qVSXTVpY_S[dYX̀V
dXTd_S[UTVYXV[\UVr̂SZdXg̀jVV|\ÛUV[\UV|ŶWVYcV[\d̀V]YX[̂S_[V_YXXU_[̀VŶVdX[ÛcS_ÙVZd[\VU{d̀[dXgVŶVY[\ÛV|ŶWqV
]YX[̂S_[ŶV̀\SppVnÛdciVS[V[\UV̀d[UVSppV_YXTd[dYX̀VYcV̀b_\VU{d̀[dXgVŶVY[\ÛV|ŶWjVVhXiVÛ̂Ŷ̀VTbUV[YV[\UV]YX[̂S_[Ŷm̀V
cSdpb̂UV[YVnÛdciV̀b_\VdXcŶRS[dYXV̀\SppVeUVôYRo[piV̂URUTdUTVeiV[\UV]YX[̂S_[ŶVS[VXYVSTTd[dYXSpV_Ỳ[V[YV[\UV�ZXÛj

stuvwvwv�t�UcŶUVŶTÛdXgVSXiVRS[ÛdSp̀VŶVTYdXgVSXiV|ŶWqV[\UV]YX[̂S_[ŶVSXTVUS_\V�be_YX[̂S_[ŶV̀\SppVnÛdciVSppV
U{d̀[dXgV_YXTd[dYX̀VSXTVRUS̀b̂URUX[̀jVVhXiVTdccÛUX_ÙqVZ\d_\VRSiVeUVcYbXTqVeU[ZUUXVS_[bSpVRUS̀b̂URUX[̀VSXTV
TdRUX̀dYX̀VdXTd_S[UTVYXV[\UVr̂SZdXg̀V̀\SppVeUV̀beRd[[UTV[YV[\UVĥ_\d[U_[VcŶV̂ÙYpb[dYXVeUcŶUVôY_UUTdXgVZd[\V[\UV
|ŶWjVV�YVU{[̂SV_YRoUX̀S[dYXVZdppVeUVSppYZUTVcŶV̀b_\VTd̀_̂UoSX_dÙj

stuvwvuVkcV[\UV]YX[̂S_[ŶVeUpdUnÙV[\S[VSTTd[dYXSpV_Ỳ[VŶV[dRUVd̀VdXnYpnUTVeU_Sb̀UVYcV_pŜdcd_S[dYX̀VŶVdX̀[̂b_[dYX̀V[\UV
ĥ_\d[U_[Vd̀̀bÙVdXV̂ÙoYX̀UV[YV[\UV]YX[̂S_[Ŷm̀VXY[d_ÙVŶV̂UabÙ[̀VcŶVdXcŶRS[dYXVob̂̀bSX[V[YV�U_[dYX̀V�j�j�VŶV�j�j�qV
[\UV]YX[̂S_[ŶV̀\SppV̀beRd[V]pSdR̀VS̀VôYndTUTVdXVĥ[d_pUV��jVkcV[\UV]YX[̂S_[ŶVcSdp̀V[YVoÛcŶRV[\UVYepdgS[dYX̀VYcV
�U_[dYX̀V�j�j�VŶV�j�j�qV[\UV]YX[̂S_[ŶV̀\SppVoSiV̀b_\V_Ỳ[̀VSXTVTSRSgÙV[YV[\UV�ZXÛqV̀be�U_[V[YV̀U_[dYXV��j�j�qVS̀V
ZYbpTV\SnUVeUUXVSnYdTUTVdcV[\UV]YX[̂S_[ŶV\STVoÛcŶRUTV̀b_\VYepdgS[dYX̀jVkcV[\UV]YX[̂S_[ŶVoÛcŶR̀V[\ỲUV
YepdgS[dYX̀qV[\UV]YX[̂S_[ŶV̀\SppVXY[VeUVpdSepUV[YV[\UV�ZXÛVŶVĥ_\d[U_[VcŶVTSRSgÙV̂Ùbp[dXgVĉYRVÛ̂Ŷ̀qV
dX_YX̀d̀[UX_dÙVŶVYRd̀̀dYX̀VdXV[\UV]YX[̂S_[VrY_bRUX[̀qVcŶVTdccÛUX_ÙVeU[ZUUXVcdUpTVRUS̀b̂URUX[̀VŶV_YXTd[dYX̀V
SXTV[\UV]YX[̂S_[VrY_bRUX[̀qVŶVcŶVXYX_YXcŶRd[dÙVYcV[\UV]YX[̂S_[VrY_bRUX[̀V[YVSoopd_SepUVpSZ̀qV̀[S[b[ÙqV
ŶTdXSX_ÙqV_YTÙqV̂bpÙVSXTV̂UgbpS[dYX̀qVSXTVpSZcbpVŶTÛ̀VYcVobepd_VSb[\Ŷd[dÙj

������������� �¡��¢
stuvut£¤¥¦§̈©ª©«¬t¬®t̄«¬ª°§¤±°©«¬t²§«±¦®¤§¦ª
stuvuvxVz\UV]YX[̂S_[ŶV̀\SppV̀boÛnd̀UVSXTVTd̂U_[V[\UV|ŶWqVb̀dXgV[\UV]YX[̂S_[Ŷm̀VeÙ[V̀WdppVSXTVS[[UX[dYXjVz\UV
]YX[̂S_[ŶV̀\SppVeUV̀YpUpiV̂ÙoYX̀depUVcŶqVSXTV\SnUV_YX[̂YpVYnÛqV_YX̀[̂b_[dYXVRUSX̀qVRU[\YT̀qV[U_\XdabÙqV̀UabUX_ÙqV
SXTVôY_UTb̂ÙqVSXTVcŶV_YŶTdXS[dXgVSppVoŶ[dYX̀VYcV[\UV|ŶWVbXTÛV[\UV]YX[̂S_[jVkcV[\UV]YX[̂S_[VrY_bRUX[̀VgdnUV
òU_dcd_VdX̀[̂b_[dYX̀V_YX_ÛXdXgV_YX̀[̂b_[dYXVRUSX̀qVRU[\YT̀qV[U_\XdabÙqV̀UabUX_ÙqVŶVôY_UTb̂ÙqV[\UV]YX[̂S_[ŶV
\̀SppVUnSpbS[UV[\UV�Yèd[UV̀ScU[iV[\ÛUYcVSXTV̀\SppVeUV̀YpUpiV̂ÙoYX̀depUVcŶV[\UV�Yèd[UV̀ScU[iVYcV̀b_\VRUSX̀qVRU[\YT̀qV
[U_\XdabÙqV̀UabUX_ÙqVŶVôY_UTb̂ÙjVkcV[\UV]YX[̂S_[ŶVTU[ÛRdXÙV[\S[V̀b_\VRUSX̀qVRU[\YT̀qV[U_\XdabÙqV̀UabUX_ÙV
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RSTUSRVWXYSWZT[\]T̂R_T̀WTZ\aWbT_cWTdR̂_S\V_RSTZc\eeTfghWT_g[We]T̂R_gVWT_RT_cWTiĵWSbT_cWTdR̂Z_SYV_gR̂Tk\̂\fWSbT\̂XT_cWT
lSVcg_WV_bT\̂XTZc\eeTUSRURZWT\e_WŜ\_ghWT[W\̂ZbT[W_cRXZbT_WVĉgmYWZbTZWmYŴVWZbTRSTUSRVWXYSWZnTocWTlSVcg_WV_TZc\eeT
Wh\eY\_WT_cWTUSRURZWXT\e_WŜ\_ghWTZReWe]TaRSTVR̂aRS[\̂VWTjg_cT_cWTXWZgf̂Tĝ_Ŵ_TaRST_cWTVR[UeW_WXTVR̂Z_SYV_gR̂nTocWT
dR̂Z_SYV_gR̂Tk\̂\fWSTZc\eeTSWhgWjT_cWTUSRURZWXT\e_WŜ\_ghWTaRSTZWmYŴVĝfbTVR̂Z_SYV_\̀geg_]bT\̂XTVRRSXĝ\_gR̂T
g[U\V_ZTR̂T_cWTR_cWSTdR̂_S\V_RSZnTp̂eWZZT_cWTlSVcg_WV_TRST_cWTdR̂Z_SYV_gR̂Tk\̂\fWSTR̀qWV_ZT_RT_cWTdR̂_S\V_RSrZT
USRURZWXT\e_WŜ\_ghWbT_cWTdR̂_S\V_RSTZc\eeTUWSaRS[T_cWTsRStTYZĝfTg_ZT\e_WŜ\_ghWT[W\̂ZbT[W_cRXZbT_WVĉgmYWZbT
ZWmYŴVWZbTRSTUSRVWXYSWZn

uvwxwxyxyz{|}~��z���z���z�����
�� �\VcTdR̂_S\V_RSTZc\eeTV\SWaYee]Te\]TRY_Tg_ZTsRStTĝT\VVRSX\̂VWTjg_cT_cWTdR̂_S\V_T�RVY[Ŵ_ZT\̂XTZc\eeT

VRRSXĝ\_WTg_ZTsRStTjg_cTW�gZ_ĝfT\̂XT̂WjTsRStT\̂XTg_TZc\eeThWSga]T\eeTeĝWZT\̂XTeWhWeZTĝXgV\_WXTĝT_cWT
dR̂_S\V_T�RVY[Ŵ_ZT_c\_T\aaWV_Tg_ZTsRStn

�� lXqYZ_[Ŵ_ZTSWmYgSWXT_RTZYg_TagWeXTVR̂Xg_gR̂ZTZc\eeT̀WT[\XWTR̂e]T\a_WST_cWTdR̂Z_SYV_gR̂Tk\̂\fWSrZT\̂XT
lSVcg_WV_rZTSWhgWjnTT�\VcTdR̂_S\V_RSTZc\eeT̀WTSWZUR̂Zg̀eWTaRST_cWT\VVYS\V]TRaTe\]RY_T\̂XTZc\eeTVRSSWV_T\_T
g_ZTRĵTW�UŴZWT\̂]TsRStT_c\_TcgZTaRSVWZTc\hWTe\gXTRY_TĝVRSSWV_e]n

�� scWSWTWmYgU[Ŵ_TeĝWZTRSTUgUĝfT\̂X�RSTVR̂XYg_T\SWTZcRĵTXg\fS\[[\_gV\ee]bT_cWTdR̂_S\V_RSTZc\eeT̀WT
SWZUR̂Zg̀eWTaRST_cWTVRRSXĝ\_gR̂T\̂XTRSXWSe]T\SS\̂fW[Ŵ_TRaT_cWTh\SgRYZTeĝWZTRaTUgUĝfT\̂XTVR̂XYg_T
ĝVeYXWXTĝT_cWTsRStTRaTg_ZTdR̂_S\V_nTTdR̂_S\V_RSTZc\eeTVRRSXĝ\_WTg_ZTjRStT\̂XTUSWhŴ_T\eeTĝ_WSaWSŴVWZT
Ẁ_jWŴTWmYgU[Ŵ_bTeĝWZTRaTUgUĝfbT\SVcg_WV_YS\eTaW\_YSWZbT\̂XT\hRgXT\̂]TŶZgfc_e]T\SS\̂fW[Ŵ_ZTĝT_cWT
W�URZWXT\SW\Zn

uvwxwx�TocWTdR̂_S\V_RSTZc\eeT̀WTSWZUR̂Zg̀eWT_RT_cWTiĵWSTaRST\V_ZT\̂XTR[gZZgR̂ZTRaT_cWTdR̂_S\V_RSrZTW[UeR]WWZbT
�ỲVR̂_S\V_RSZT\̂XT_cWgST\fŴ_ZT\̂XTW[UeR]WWZbT\̂XTR_cWSTUWSZR̂ZTRSTŴ_g_gWZTUWSaRS[ĝfTURS_gR̂ZTRaT_cWTsRStTaRSbTRST
R̂T̀Wc\eaTRabT_cWTdR̂_S\V_RSTRST\̂]TRaTg_ZT�ỲVR̂_S\V_RSZn

uvwxwxwTocWTdR̂_S\V_RSTZc\eeT̀WTSWZUR̂Zg̀eWTaRSTĝZUWV_gR̂TRaTURS_gR̂ZTRaT_cWT�SRqWV_T\eSW\X]TUWSaRS[WXT_RTXW_WS[ĝWT
_c\_TZYVcTURS_gR̂ZT\SWTĝTUSRUWSTVR̂Xg_gR̂T_RTSWVWghWTZỲZWmYŴ_TsRStn

uvwxwx�z����������TT�YVcTsRStT\ZTVR̂ ŴV_gR̂ZT_RTW�gZ_ĝfTZWjWSZbTUeY[̀ ĝfbTcW\_ĝfbT\̂XTWeWV_SgVTZ]Z_W[ZbTZc\eeT̀WT
XR̂WT\_T\T_g[WT\fSWW\̀eWT_RT_cWTiĵWST\̂XTdR̂Z_SYV_gR̂Tk\̂\fWST\̂XTZc\eeT̀WTXW_WS[ĝWXT\̂XT\fSWWXT_RTjWeeTĝT
\Xh\̂VWTRaT_cWT\V_Y\eTXRĝfTRaTZYVcTsRStTZRT\ZT_RTĝ_WSaWSWT\ZTeg__eWT\ZTURZZg̀eWTjg_cT_cWTRUWS\_gR̂T\̂XTYZWTRaTW�gZ_ĝfT
a\Vgeg_gWZnTT�cY_XRĵZT[YZ_T̀WTVRRSXĝ\_WXT_cSRYfcT_cWTdR̂Z_SYV_gR̂Tk\̂\fWST ¡TcRYSZTUSgRST_RTZcY_TXRĵnTTocWT
VR̂_ĝYWXTŶĝ_WSSYU_WXTRUWS\_gR̂TRaT\eeTa\Vgeg_gWZTgZTWZZŴ_g\enTT¢aT\̂]TW�gZ_ĝfTa\Vgeg_gWZT[YZ_T̀WTĝ_WSSYU_WXbT_cWT
dR̂_S\V_RSTaRST_cWTsRStTZc\eeTUSRhgXWT\eeT̂WVWZZ\S]T_W[URS\S]Ta\Vgeg_gWZT\̂XTVR̂ ŴV_gR̂ZT̂WVWZZ\S]TaRST[\ĝ_\ĝĝfT
W�gZ_ĝfTa\Vgeg_gWZnTT£RT[WVc\̂gV\ebTcW\_ĝfbTUeY[̀ ĝfbTZUSĝteWSbTRSTWeWV_SgVTZWShgVWZTZc\eeT̀WTĝ_WSSYU_WXT\_T\̂]T_g[WbT
W�VWU_T\ZT\UUSRhWXTĝT\Xh\̂VWT̀]T_cWTiĵWSnTTleeTVR[[ŶgV\_gR̂TZ]Z_W[ZT[YZ_T̀WT[\ĝ_\ĝWXTjg_cRY_Tĝ_WSSYU_gR̂nTT
lZT[YVcTSWe\_WXTjRStT\ZTURZZg̀eWTZc\eeT̀WTUWSaRS[WXTUSgRST_RTZcY_¤XRĵZbTZRT\ZT_RT[ĝg[g¥WT_cWTUWSgRXTRaTZcY_¤XRĵnTT
leeT[\_WSg\eT\̂XT[\̂URjWST_RTXRT_cWTjRStTĝhRehWXTZc\eeT̀WT\_T_cWTqR̀TUSgRST_RTĝ_WSSYU_gR̂TRaTZWShgVWZn

¦§����̈T¢aT_cWTsRStTĝhRehWZT\T�VcRReTa\Vgeg_]bT_cWTdR̂_S\V_RSTSWUSWZŴ_ZT_c\_Tg_TgZTa\[geg\STjg_cT\̂XTZc\eeT\XcWSWT_RT_cWT
©p̂gaRS[T�_\̂X\SXZTaRST�VcRReTdR̂Z_SYV_gR̂T\̂XTk\ĝ_Ŵ\̂VWT�SRqWV_Z©TZW_TaRS_cT\_T¡T£WjTªRStTdRXWTRaT«YeWZT\̂XT
«WfYe\_gR̂ZT¬®®n®T̄¡T£ªd««T®®°n

uvwx�v±²³́µv²¶·v̧²¹ºµ»²¼½
uvwx�xyTp̂eWZZTR_cWSjgZWTUSRhgXWXTĝT_cWTdR̂_S\V_T�RVY[Ŵ_ZbT_cWTdR̂_S\V_RSTZc\eeTUSRhgXWT\̂XTU\]TaRSTe\̀RSbT
[\_WSg\eZbTWmYgU[Ŵ_bT_RReZbTVR̂Z_SYV_gR̂TWmYgU[Ŵ_T\̂XT[\VcĝWS]bTj\_WSbTcW\_bTY_geg_gWZbT_S\̂ZURS_\_gR̂bT\̂XTR_cWST
a\Vgeg_gWZT\̂XTZWShgVWZT̂WVWZZ\S]TaRSTUSRUWSTW�WVY_gR̂T\̂XTVR[UeW_gR̂TRaT_cWTsRStbTjcW_cWST_W[URS\S]TRSTUWS[\̂Ŵ_T
\̂XTjcW_cWSTRST̂R_TĝVRSURS\_WXTRST_RT̀WTĝVRSURS\_WXTĝT_cWTsRStn

uvwx�x�T��VWU_TĝT_cWTV\ZWTRaT[ĝRSTVc\̂fWZTĝT_cWTsRStT\UUSRhWXT̀]T_cWTlSVcg_WV_TĝT\VVRSX\̂VWTjg_cT�WV_gR̂T¾n¿n¡T
RSTRSXWSWXT̀]T_cWTlSVcg_WV_TĝT\VVRSX\̂VWTjg_cT�WV_gR̂TÀn bT_cWTdR̂_S\V_RST[\]T[\tWTZỲZ_g_Y_gR̂ZTR̂e]Tjg_cT_cWT
VR̂ZŴ_TRaT_cWTiĵWSbT\a_WSTWh\eY\_gR̂T̀]T_cWTlSVcg_WV_bTĝTVR̂ZYe_\_gR̂Tjg_cT_cWTdR̂Z_SYV_gR̂Tk\̂\fWSbT\̂XTĝT
\VVRSX\̂VWTjg_cT\Tdc\̂fWTiSXWSTRSTdR̂Z_SYV_gR̂Tdc\̂fWT�gSWV_ghWn

uvwx�xwTocWTdR̂_S\V_RSTZc\eeTŴaRSVWTZ_SgV_TXgZVgUeĝWT\̂XTfRRXTRSXWST\[R̂fT_cWTdR̂_S\V_RSrZTW[UeR]WWZT\̂XTR_cWST
UWSZR̂ZTV\SS]ĝfTRY_T_cWTsRStnTocWTdR̂_S\V_RSTZc\eeT̂R_TUWS[g_TW[UeR][Ŵ_TRaTŶag_TUWSZR̂ZTRSTUWSZR̂ZT̂R_TUSRUWSe]T
ZtgeeWXTĝT_\ZtZT\ZZgf̂WXT_RT_cW[n
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RSTUVUVWXYZ[\]̂_̀aSbcdeZfaghWWijklmnWopWqnrlstuplWpmlkuvulwxWtrlylzlsWoW{onlsuo|xWosnuk|lWqsWmulklWqvWl}~um{lynWupW
uwlynuvulwWqyWnrlW�sotuy�pWqsWuyWnrlW�mlkuvukonuqypW��WslvlslyklWnqW{oy~vokn~sls�pWqsWzlywqsp�Wyo{lpxWkono|q�W
y~{�lspxWqsWnrlW|u�lxWunWupWpqWuwlynuvulwWvqsWnrlWm~smqplWqvWlpno�|upruy�WoWpnoywoswxWoywWoy�W{onlsuo|xWosnuk|lxWqsWmulklWqvW
l}~um{lynWqvWqnrlsW{oy~vokn~slspWqsWzlywqspWtrukrWtu||Wmlsvqs{Wowl}~onl|�WnrlWw~nulpWu{mqplwW��WnrlW�lylso|Wwlpu�yW
{o�W�lWkqypuwlslwWl}~o||�Wokklmno�|lWmsqzuwlwWnrlW{onlsuo|xWosnuk|lxWqsWmulklWqvWl}~um{lynWpqWmsqmqplwWupxWuyWnrlW
qmuyuqyWqvWnrlW�skrunlknxWqvWl}~o|Wp~�pnoyklxWommlosoyklxWpu�lxWv~yknuqyWoywWmlsvqs{oykl�WW�~krWmsqmqplwWmsqw~knWpro||W
yqnW�lWm~skroplwWqsWuypno||lwW~ynu|WommsqzlwW��WnrlW�skrunlkn�

U� �rlW�tylsWoywWnrlW�skrunlknWtu||WkqypuwlsWoWvqs{o|Wsl}~lpnWvqsWnrlWp~�pnun~nuqyWqvWoWmsqw~knWuyWm|oklWqvW
nrlWqylWpmlkuvulwWqy|�W~ywlsWnrlWkqywunuqypWplnWvqsnrWuyWnrlW�lylso|W�l}~usl{lynpW��qynsoknxW�W�lylso|W
�qywunuqyp�WqyW�i������i����xWqvWnrlW�mlkuvukonuqyp�WvqsWlokrWmsqmqplwWp~�pnun~nuqy�

U� �rlW�skrunlknWtu||W�lWo||qtlwWnlyW����W�~puylppWwo�pWnqWlzo|~onlWlokrWmsqmqplwWp~�pnun~nuqy�WW�rlW
�skrunlknWtu||W�lWnrlWpq|lW�~w�lWqvWl}~uzo|lyklxWoywWyqWp~�pnun~nuqyWpro||W�lWqswlslwxWuypno||lwWqsW~nu|u�lwW
tunrq~nWnrlW�skrunlkn�pWslzultWmsqklppWrozuy�W�llyWkq{m|lnlwWoywWnrlWmsqw~knWokklmnlwW��WtsunnlyW
yqnuvukonuqy�

UT �tylsW{o�Wsl}~uslW�qynsoknqsWnqWv~syuprWonWnrlW�qynsoknqs�pWljmlyplWoWpmlkuo|Wmlsvqs{oyklWtossoyn�WqsW
qnrlsWp~sln�WtunrWslpmlknWnqWoy�Wp~�pnun~nuqy�

UV �rlW�skrunlknWtu||WslkqswWnu{lWsl}~uslwW��WnrlW�skrunlknWoywWnrlW�skrunlkn�pWkqyp~|noynpWuyWlzo|~onuy�W
p~�pnun~nuqypWmsqmqplwW��WnrlW�qynsoknqsWoywWuyW{o�uy�Wkroy�lpWuyWnrlW�qynsoknW�qk~{lynpWqkkopuqylwW
nrlsl���WW�rlnrlsWqsWyqnWnrlW�skrunlknWokklmnpWoWmsqmqplwWp~�pnun~nuqyxW�qynsoknqsWpro||Wslu{�~splWnrlW
�tylsWvqsWnrlWkros�lpWqvWnrlW�skrunlknWoywWnrlW�skrunlkn�pW�qyp~|noynpWvqsWlzo|~onuy�WlokrWmsqmqplwW
p~�pnun~nuqy�W�yWnrlWlzlynW�tylsWupWyqnWq�|u�onlwWnqWmo�W�skrunlknWvqsWp~krWkqpnpWuyk~sslwW��WnrlW
�skrunlknWuyWlzo|~onuy�WmsqmqplwW�~�pnun~nuqypWopW�wwunuqyo|W�lszuklp�W�qynsoknqsWpro||Wmo�W�skrunlkn�pW
owwunuqyo|WkqpnWvqsWp~krWlzo|~onuqyWwuslkn|�WnqW�skrunlknWopWoWnrusw�mosn�W�lylvukuos�W~ywlsWnrupW�qynsokn�

U  ¡~||Wljm|oyonuqyWqvWnrlWmsqmqplwWp~�pnun~nuqyWoywWp~�{unno|WqvWo||Wp~mmqsnuy�WwonoWuyk|~wuy�Wnlkryuko|W
uyvqs{onuqyxWkono|q�Wk~npxWtossoynulpxWnlpnWslp~|npxWuypno||onuqyWuypns~knuqypxWqmlsonuy�Wmsqklw~slpxWoywW
qnrlsW|u�lWuyvqs{onuqyWylklppos�WvqsWoWkq{m|lnlWlzo|~onuqyWqvWnrlWp~�pnun~nuqy�

U¢ �lopqypWnrlWp~�pnun~nuqyWupWowzoyno�lq~pWoyw£qsWylklppos�xWuyk|~wuy�WnrlW�lylvunpWnqWnrlW�tylsWoywW
�qs�WuyWnrlWlzlynWp~�pnun~nuqyWupWokklmno�|l�

U¤ �rlWow�~pn{lynxWuvWoy�xWuyWnrlW�qynsoknW�~{WuyWnrlWlzlynWnrlWp~�pnun~nuqyWupWokklmno�|l�
U¥ �rlWow�~pn{lynxWuvWoy�xWuyWnrlWnu{lWqvWkq{m|lnuqyWqvWnrlWkqynsoknWoywWnrlWkqypns~knuqyWpkrlw~|lWuyWnrlW

lzlynWnrlWp~�{uppuqyWupWokklmno�|l�
U¦ �qynsoknqsWpro||Wwl{qypnsonlWnronWnrlWmsqmqplwWp~�pnun~nuqyWkqyvqs{pWoywW{llnpWo||WnrlWsl}~usl{lynpWqvW

nrlWmlsnuylynW�mlkuvukonuqypWoywWnrlW�sotuy�p§WoywWnrlW�qynsoknqsWokklmnpWnrlWtossoyn�WoywWkqsslknuqyW
q�|u�onuqypWuyWkqyylknuqyWtunrWnrlWmsqmqplwWp~�pnun~nuqyWopWuvWqsu�uyo||�WpmlkuvulwW��WnrlW�skrunlkn�WW
s̈qmqpo|pWvqsWp~�pnun~nuqypWpro||W�lWp~�{unnlwWnqWnrlW�skrunlkn�W�skrunlknWtu||WslzultWoywW{o�lWoyW
uyvqs{lwWwlkupuqypWqyWmsqmqplwWp~�pnun~nuqyWtunruyWnlyW����W�~puylppWwo�p�

U�© �~�pnun~nuqypWoywWo|nlsyonlpW{o�W�lWsl�lknlwWtunrWqsWtunrq~nWtsunnlyWljm|oyonuqy�
U�� �qWp~�pnun~nlW{onlsuo|Wpro||W�lWm~skroplwWqsWuypno||lwW��WnrlW�qynsoknqsWtunrq~nWnrlW�skrunlkn�pWtsunnlyW

ommsqzo|�WWªonlsuo|WnronxWuyWnrlW�skrunlkn�pWqmuyuqyxWupWuyvlsuqsWnqWnronWpmlkuvulwWqsWupW~yp~unlwWvqsWnrlW
uynlywlwW~plWtu||W�lWsl�lknlw�WW�rlW�skrunlkn�pWwlkupuqyWsl�oswuy�WokklmnoyklWqvWl}~o|pWpro||W�lWvuyo|�WW
�rlWsup�WqvWtrlnrlsWoWmsqmqplwWp~�pnun~nuqyWtu||W�lWokklmnlwWupW�qsylW��WnrlW�qynsoknqs�WW�qWsl}~lpnpWvqsW
p~�pnun~nuqyWtu||W�lWkqypuwlslwW~y|lppWnrlW�skrunlknWwlnls{uylpWnronWp~krWp~�pnun~nuqyWupWuyWnrlW�lpnW
uynlslpnWqvWnrlW�tylsW~ywlsWnrlWkqywunuqypWplnWvqsnrWuyWnrlW�qynsoknW�qk~{lynp�

U�� «�W{o�uy�Wsl}~lpnpWvqsWp~�pnun~nuqypWnrlW�qynsoknqsh
]U �lmslplynpWnronWnrlW�qynsoknqsWropWmlspqyo||�Wuyzlpnu�onlwWnrlWmsqmqplwWp~�pnun~nlWmsqw~knWoywW

wlnls{uylwWnronWunWupWl}~o|WqsWp~mlsuqsWuyWo||WslpmlknpWnqWnronWpmlkuvulw§
¬U �lmslplynpWnronWnrlW�qynsoknqsWtu||WmsqzuwlWnrlWpo{lWtossoyn�WvqsWnrlWp~�pnun~nuqyWnronWnrlW

�qynsoknqsWtq~|wWmsqzuwlWvqsWnrlWpmlkuvulwWmsqw~kn§
fU �lsnuvulpWnronWnrlWkqpnWwonoWmslplynlwWupWkq{m|lnlWoywWuyk|~wlpWo||Wsl|onlwWkqpnpW~ywlsWnrupW�qynsoknW

ljklmnWnrlW�skrunlkn�pWslwlpu�yWkqpnpxWoywWtouzlpWo||Wk|ou{pWvqsWowwunuqyo|WkqpnpWsl|onlwWnqWnrlW
p~�pnun~nuqyWtrukrWp~�pl}~lyn|�W�lkq{lWommoslyn§

eU �u||WkqqswuyonlWnrlWuypno||onuqyWqvWnrlWokklmnlwWp~�pnun~nuqyxW{o�uy�Wp~krWkroy�lpWopW{o�W�lW
sl}~uslwWvqsWnrlW�qs�WnqW�lWkq{m|lnlWuyWo||Wslpmlknp§Woywx

_U �u||Wslu{�~splW�tylsWvqsWowwunuqyo|WkqpnpWvsq{Wk|ou{pW��WqnrlsẄsu{lW�qynsoknqspWslp~|nuy�Wvsq{W
uykqsmqsonuqyWqvWnrlWsl}~lpnlwWp~�pnun~nuqy�
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RST UVWXYZW[\]̂Z_XẀab]cbZdW[efc̀_Wg]\hWdef̂Z_XWX]WijkjWlZaZ\mcWneà_̀omcWpmqWrstuvWqYZaZbZ\WmWwmXZ\̀mcvW
m\X̀_cZvWxZb̀_ZvWòZ_ZW]VWZyèowZaXW]\WXzoZW]VW_]adX\e_X̀]aẀdẀxZaX̀V̀ZxW]aWXYZW{\mq̀a|dW]\ẀaWXYZW
}oZ_̀V̀_mX̀]adWfzW\ZVZ\Za_ZWX]WwmaeVm_Xe\Z\d~W]\WbZax]\d~WamwZdvWX\mxZWamwZdvW_mXmc]|WaewfZ\dvW]\W
d̀ẁcm\WdoZ_̀V̀_ẀaV]\wmX̀]avẀXẀdWd]ẀxZaX̀V̀ZxWV]\WXYZWoe\o]dZW]VWZdXmfc̀dỲa|WmWdXmaxm\xW]VWyemc̀XzvWmaxW
de_YẀxZaX̀V̀_mX̀]aWdYmccWa]XWfZW_]adX\eZxWmdWc̀ẁX̀a|W_]woZX̀X̀]ajWWUaWde_YWZbZaXvWmazWwmXZ\̀mcvWm\X̀_cZvW
xZb̀_ZvWòZ_ZW]VWZyèowZaXW]\WXzoZW]VW_]adX\e_X̀]aW]VW]XYZ\WwmaeVm_Xe\Z\dW]\WbZax]\dWXYmXWq̀ccWoZ\V]\wW
XYZWxeX̀ZdẀwo]dZxWfzWXYZW|ZaZ\mcWxZd̀|aWq̀ccWfZW_]ad̀xZ\ZxWZyemcczWm__ZoXmfcZWo\]b̀xZxWXYZWwmXZ\̀mcvW
m\X̀_cZvWxZb̀_ZvWòZ_ZW]VWZyèowZaXW]\WXzoZW]VW_]adX\e_X̀]aWd]Wo\]o]dZxẀdW_]wocZXZczWxZd_\̀fZxẀaW
defẁXXmcdWmdWdZXWV]\XYWYZ\Z̀aWmaxẀdvẀaWXYZW]òà]aW]VWXYZW�\_ỲXZ_XvW]VWZyemcWdefdXma_ZvWmooZm\ma_ZvWmaxW
Vea_X̀]aj

RS� �YZWfe\xZaW]VWo\]]VWX]WdY]qWZyèbmcZa_zW]\WZyemcWyemc̀XzWdYmccWfZWXYmXW]VWXYZW�]aX\m_X]\jWW}efẁdd̀]adW
V]\WXỲdWoe\o]dZWdYmccWV]cc]qWXYZWV]\wmXWV]\W}efẁXXmcdjWW}efẁdd̀]adWdYmccWfZW_]wocZXZvẀaV]\wmX̀bZW�W
mxx\ZddWmccWxmXmW\Zyè\ZxẀaWXYZWfmdZWf̀xWdoZ_̀V̀_mX̀]aẀaWde_YWmWwmaaZ\WXYmXWXYZW�\_ỲXZ_XW_mavWq̀XY]eXW
eaedemcWZVV]\XW]\WZ�YmedX̀bZW\ZdZm\_YvW\Zb̀ZqWmaxWwmhZWmŴex|wZaXWmdWX]ẀXdWZyèbmcZa_zjWW��_Zdd̀bZW]\W
eaedemcWZVV]\XW\Zyè\ZxW]VWXYZW�\_ỲXZ_XWfzWXYZW�]aX\m_X]\WX]W\Zb̀ZqvW\ZdZm\_YWmaxWyemc̀VzẀXZwdW
o\]o]dZxWmdWZyèbmcZaXdWdYmccWfZW_Ym\|ZxWX]WXYZW�]aX\m_X]\WmXWXYZW_e\\ZaXWf̀cc̀a|W\mXZW]VWXYZW�\_ỲXZ_Xj

RS� [\]o]dZxWZyèbmcZaXdW]\WdefdX̀XeX̀]adWq̀ccWa]XWfZW_]ad̀xZ\ZxWeacZddW\ZyeZdXZxWmdWdZXWV]\XYWYZ\Z̀ajWnZ\ZW
Z�o\ZddW]\Ẁwoc̀ZxẀax̀_mX̀]aW]VWZyèbmcZaXdW]\WdefdX̀XeX̀]adWq̀ccWa]XWfZW_]ad̀xZ\ZxWq̀XY]eXWVeccW
_]woc̀ma_ZWXYZdZW\Zyè\ZwZaXdj

RS� �YZW�]aX\m_X]\WdYmccẀax̀_mXZWXYZWh̀axvWXzoZvWf\maxW]\WwmaeVm_Xe\Z\WXYmXẀdWX]WfZWdefdX̀XeXZxWV]\WXYZW
doZ_̀V̀ZxẀXZwjWW�YZW�]aX\m_X]\Wq̀ccWdefẁXẀaV]\wmX̀]aWxZd_\̀f̀a|ẀaWdoZ_̀V̀_WxZXm̀cWXYZWx̀VVZ\Za_ZdẀaW
yemc̀XzvWoZ\V]\wma_ZvW_]dXWmaxWX̀wZWfZXqZZaWXYZWdefdX̀XeX̀]aWmaxWXYZẀXZwWXYmXWqmdWdoZ_̀V̀ZxjWW�ỲdW
àV]\wmX̀]aWdYmccẀa_cexZWa]X̀V̀_mX̀]aW]VWo]dd̀fcZW_Yma|ZdWX]WXYZWg]\hW]\WX]Wq]\hW]VW]XYZ\W_]aX\m_Xdj�

��TR�R�W�WdY]\Xm|ZW]VWcmf]\ẀaWXYZẀaxedX\zWdYmccWa]XWfZWm__ZoXZxWmdWmaWZ�_edZWV]\Wa]XWo\]oZ\czWwmaàa|WXYZWo\]̂Z_XWmXW
Zm_YWd̀XZj

��TR�j�W�]aX\m_X]\WdYmccWfZW\Zdo]ad̀fcZWV]\WXYZW_m\ZWmaxWo\]XZ_X̀]aW]VWmccWZyèowZaXWmaxWwmXZ\̀mcdWV]\WỲdWq]\hW]VWXỲdW
o\]̂Z_XvẀa_cex̀a|WZyèowZaXWmaxWwmXZ\̀mcWVe\àdYZxWfzWXYZW�qaZ\j

��TR�R���]aX\m_X]\Wqm\\maXdWXYmXẀXWYmdW|]]xWX̀XcZWX]WmccWwmXZ\̀mcdWedZxẀaWXYZWg]\hW]VWXỲdW�]aX\m_XjWi]WwmXZ\̀mcdW]\W
deooc̀ZdWdYmccWfZWVe\àdYZxWfzW�]aX\m_X]\W]\WmazW]VẀXdW}ef_]aX\m_X]\dWXYmXWm\ZWdef̂Z_XWX]WmazW_YmXXZcWw]\X|m|ZvW
_]ax̀X̀]amcWdmcZW]\W]XYZ\Wm|\ZZwZaXWfzWqỲ_YWmaẀaXZ\ZdXẀdW\ZXm̀aZxWfzWXYZWdZccZ\j

��������������
�������W�YZW�]aX\m_X]\Wqm\\maXdWX]WXYZW�qaZ\vW�]adX\e_X̀]aWnmam|Z\vWmaxW�\_ỲXZ_XWXYmXWwmXZ\̀mcdWmaxWZyèowZaXW
Ve\àdYZxWeaxZ\WXYZW�]aX\m_XWq̀ccWfZW]VW|]]xWyemc̀XzWmaxWaZqWeacZddWXYZW�]aX\m_XW{]_ewZaXdW\Zyè\ZW]\WoZ\ẁXW
]XYZ\q̀dZjW�YZW�]aX\m_X]\WVe\XYZ\Wqm\\maXdWXYmXWXYZWg]\hWq̀ccW_]aV]\wWX]WXYZW\Zyè\ZwZaXdW]VWXYZW�]aX\m_XW{]_ewZaXdW
maxWq̀ccWfZWV\ZZWV\]wWxZVZ_XdvWZ�_ZoXWV]\WXY]dZẀaYZ\ZaXẀaWXYZWyemc̀XzW]VWXYZWg]\hWXYZW�]aX\m_XW{]_ewZaXdW\Zyè\ZW]\W
oZ\ẁXjWg]\hvWwmXZ\̀mcdvW]\WZyèowZaXWa]XW_]aV]\ẁa|WX]WXYZdZW\Zyè\ZwZaXdWwmzWfZW_]ad̀xZ\ZxWxZVZ_X̀bZjW�YZW
�]aX\m_X]\~dWqm\\maXzWZ�_cexZdW\ZwZxzWV]\Wxmwm|ZW]\WxZVZ_XW_medZxWfzWmfedZvWmcXZ\mX̀]adWX]WXYZWg]\hWa]XWZ�Z_eXZxWfzW
XYZW�]aX\m_X]\vẀwo\]oZ\W]\ẀadeVV̀_̀ZaXWwm̀aXZama_ZvẀwo\]oZ\W]oZ\mX̀]avW]\Wa]\wmcWqZm\WmaxWXZm\WmaxWa]\wmcWedm|ZjW
UVW\Zyè\ZxWfzWXYZW�]adX\e_X̀]aWnmam|Z\W]\W�\_ỲXZ_XvWXYZW�]aX\m_X]\WdYmccWVe\àdYWdmX̀dVm_X]\zWZb̀xZa_ZWmdWX]WXYZWh̀axW
maxWyemc̀XzW]VWwmXZ\̀mcdWmaxWZyèowZaXj

����������iZ̀XYZ\WV̀amcWomzwZaXvWa]\Wo\]b̀d̀]aẀaW�]aX\m_XW{]_ewZaXdvWa]\Wom\X̀mcW]\WZaX̀\ZW]__eoma_zW]VWo\ZẁdZdWfzW
�qaZ\WdYmccW_]adX̀XeXZWmaWm__ZoXma_ZW]VWg]\hWa]XWx]aZẀaWm__]\xma_ZWq̀XYW�]aX\m_XW{]_ewZaXdW]\W\Zc̀ZbZWXYZW
�]aX\m_X]\W]VWc̀mf̀c̀XzẀaW\ZdoZ_XWX]WmazWZ�o\ZddWqm\\maX̀ZdW]\W\Zdo]ad̀f̀c̀XzWV]\WVmecXzWwmXZ\̀mcdW]\Wq]\hwmadỲoj

����������UaWZwZ\|Za_̀ZdW]__e\\̀a|Wxe\̀a|WXYZWqm\maXZZWoZ\̀]xvWXYZW�qaZ\WwmzW_]\\Z_XWmazWxZVZ_XẀwwZx̀mXZczWmaxW
_Ym\|ZWXYZW_]dXWX]WXYZW�]aX\m_X]\jWW�YZW�qaZ\WdYmccWmXW]a_ZWa]X̀VzWXYZW�]aXm_X]\vWqY]WwmzWXmhZW]bZ\WXYZWg]\hWmaxW
wmhZWmazW_]\\Z_X̀]adW\Zwm̀àa|WmVXZ\WỲdWV]\_ZdWm\\̀bZWmXWXYZWg]\hjWW�azW\Zom̀\Wq]\hWa]XWdXm\XZxWq̀XỲaWdZbZaW���WxmzdW
V]cc]q̀a|Wa]X̀_ZWX]WXYZW�]aX\m_X]\W]VWmazWxZVZ_XWdYmccWfZW_]ad̀xZ\ZxWmaWZwZ\|Za_zj

�������W�ccWwmXZ\̀mcvWZyèowZaXvW]\W]XYZ\WdoZ_̀mcWqm\\maX̀ZdW\Zyè\ZxWfzWXYZW�]aX\m_XW{]_ewZaXdWdYmccWfZẀddeZxẀaWXYZW
amwZW]VWXYZW�qaZ\vW]\WdYmccWfZWX\madVZ\mfcZWX]WXYZW�qaZ\vWmaxWdYmccW_]wwZa_ZẀaWm__]\xma_ZWq̀XYW}Z_X̀]aW�j�j�j
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STUVWTXYZ[\
]̂_̀abcdecfbg̀hijèceà_jkj̀lmcbg̀cnfobhd_bfhcegdppcadqcedp̀emc_foers̀hmcrècdolcejsjpdhcbd̂ èckfhcbg̀ctfhucfhcafhbjfoec
bg̀h̀fkcahfvjl̀lcwqcbg̀cnfobhd_bfhcbgdbcdh̀cp̀xdppqc̀od_b̀lcig̀ocwjlecdh̀ch̀_̀jv̀lcfhcòxfbjdbjfoec_fo_prl̀lmcig̀bg̀hc
fhcofbcq̀bc̀kk̀_bjv̀cfhcs̀ h̀pqce_g̀lrp̀lcbfcxfcjobfc̀kk̀_by

STUVWVzc{g̀c|t}]~cjec̀̂ s̀abckhfscbg̀cadqs̀obcfkc�dp̀ecdolcnfsàoedbjoxc�èc{d̂ ècfkcbg̀c�bdb̀cfkc}̀ic�fhucdolc
fkc_jbj̀ecdolc_frobj̀emcfocdppcsdb̀hjdpemc̀�rjas̀obcdolceraapj̀ecbfcẁcefplcbfcbg̀c|t}]~carherdobcbfcbgjecnfobhd_bycc
{g̀c̀̂ s̀abjfoclf̀ecofbmcgfìv̀hmcdaapqcbfcbffpemcsd_gjòhqmc̀�rjas̀obmcfhcfbg̀hcahfàhbqcp̀dèlcwqcfhcbfcbg̀c
_fobhd_bfhcfhcbfcdc�rw�nfobhd_bfhcdolcbg̀cnfobhd_bfhcdolcjbec�rw�nfobhd_bfhycc�pefc̀̂ s̀abckhfscer_gcbd̂ ècdh̀c
arh_gdèecwqcbg̀cn|}{~�n{|~cdolcjbecerw_fobhd_bfhecfkcsdb̀hjdpemc̀�rjas̀obcdolceraapj̀ecbfcẁcefplcbfcbg̀c
|t}]~carherdobcbfcjbecnfobhd_bmcjo_prljoxcbdoxjwp̀càhefodpcahfàhbqcbfcẁcjo_fhafhdb̀lcjocdoqcebhr_brh̀mcwrjpljoxcfhc
fbg̀hch̀dpcahfàhbqckfhsjoxcadhbcfkcbg̀c�hf�̀_by�cc{g̀c̀̂ s̀abjfoclf̀ecofbmcgfìv̀hmcdaapqcbfcbffpemcsd_gjòhqmc
�̀rjas̀obmcfhcfbg̀hcahfàhbqcp̀dèlcwqcfhcbfcbg̀cn|}{~�n{|~cfhcdc�rw�nfobhd_bfhcdolcbg̀cn|}{~�n{|~cdolcjbec
�rw�nfobhd_bfhcegdppcẁch̀eafoejwp̀ckfhcdoqcadqmcdoqcdolcdppcdaapj_dwp̀cbd̂ èmcjo_prljoxc�dp̀ecdolcnfsàoedbjoxc�èc
{d̂ èmcfocer_gcp̀dèlcbffpemcsd_gjòhqmc̀�rjas̀obcfhcfbg̀hcahfàhbqmcdolckfhcsdb̀hjdpecofbcjo_fhafhdb̀lcjobfcbg̀c
ahf�̀_by

STUV�T�[����\�T�[[\�T�����[\�TY��T������Y��[T����T�Y�\
STUV�Vzc]d_gcnfobhd_bfhcegdppcè_rh̀cdolcadqckfhcdppch̀�rjh̀lcàhsjbemcxfv̀hos̀obdpck̀̀emcpj_̀oèemc_̀hbjkj_db̀ecfkc
joeà_bjfomcfkcf__rado_qmcfkc�ol̀hihjb̀hemcdolcfkcdppcfbg̀hch̀�rjh̀lc_̀hbjkj_db̀eckfhcbg̀ctfhumcò_̀eedhqckfhcbg̀cahfàhc
`̂ _̀rbjfocdolc_fsap̀bjfocfkcbg̀ctfhumcigj_gcdh̀c_rebfsdhjpqcè_rh̀lcdkb̀hc̀̂ _̀rbjfocfkcbg̀cnfobhd_bcdolcigj_gcdh̀c
p̀xdppqch̀�rjh̀lcdbcbg̀cbjs̀cbg̀cwjlecdh̀ch̀_̀jv̀lycc]d_gcnfobhd_bfhcegdppcẁch̀eafoejwp̀ckfhc_fsapqjoxcijbgcdoqcdolcdppc
h̀�rjh̀s̀obeceà_jkj̀lcijbgc̀d_gc�̀hsjby

STUV�V�c{g̀cnfobhd_bfhcegdppc_fsapqcijbgcdolcxjv̀cofbj_̀ech̀�rjh̀lcwqcdaapj_dwp̀cpdiemcebdbrb̀emcfhljodo_̀emc_fl̀emc
hrp̀ecdolch̀xrpdbjfoemcdolcpdikrpcfhl̀hecfkcarwpj_cdrbgfhjbj̀ecdaapj_dwp̀cbfcàhkfhsdo_̀cfkcbg̀ctfhuy

STUV�VUc�kcbg̀cnfobhd_bfhcàhkfhsectfhucuofijoxcjbcbfcẁc_fobhdhqcbfcdaapj_dwp̀cpdiemcebdbrb̀emcfhljodo_̀emc_fl̀emchrp̀ec
dolch̀xrpdbjfoemcfhcpdikrpcfhl̀hecfkcarwpj_cdrbgfhjbj̀emcbg̀cnfobhd_bfhcegdppcdeers̀cdaahfahjdb̀ch̀eafoejwjpjbqckfhcer_gc
tfhucdolcegdppcẁdhcbg̀c_febecdbbhjwrbdwp̀cbfc_fhh̀_bjfoy

STUV�V�T����[Y�[�T��T�������T���������\Vc�kcbg̀cnfobhd_bfhc̀o_frob̀hec_foljbjfoecdbcbg̀cejb̀cbgdbcdh̀c ¡¢cerwerhkd_̀cfhc
fbg̀hijèc_fo_̀dp̀lcagqej_dpc_foljbjfoecbgdbcljkk̀hcsdb̀hjdppqckhfscbgfècjolj_db̀lcjocbg̀cnfobhd_bc£f_rs̀obecfhc
 ¤¢crouofiocagqej_dpc_foljbjfoecfkcdocrorerdpcodbrh̀cbgdbcljkk̀hcsdb̀hjdppqckhfscbgfècfhljodhjpqckfrolcbfc̀̂jebcdolc
x̀òhdppqch̀_fxoj¥̀lcdecjog̀h̀obcjoc_foebhr_bjfocd_bjvjbj̀ecfkcbg̀c_gdhd_b̀hcahfvjl̀lckfhcjocbg̀cnfobhd_bc£f_rs̀obemcbg̀c
nfobhd_bfhcegdppcahfsabpqcahfvjl̀cofbj_̀cbfcbg̀c|iòhmcnfoebhr_bjfoc¦dodx̀hmcdolcbg̀c�h_gjb̀_bcẁkfh̀c_foljbjfoecdh̀c
ljebrhẁlcfhcdkk̀_b̀lcifhucjecàhkfhs̀lcdolcjocofc̀v̀obcpdb̀hcbgdoc§cldqecdkb̀hckjhebcfwèhvdo_̀cfkcbg̀c_foljbjfoeyc{g̀c
�h_gjb̀_bcdolcnfoebhr_bjfoc¦dodx̀hcijppcahfsabpqcjov̀ebjxdb̀cer_gc_foljbjfoecdolmcjkcbg̀c�h_gjb̀_bmcjoc_foerpbdbjfoc
ijbgcbg̀cnfoebhr_bjfoc¦dodx̀hmcl̀b̀hsjòecbgdbcbg̀qcljkk̀hcsdb̀hjdppqcdolc_drècdocjo_h̀dècfhcl̀_h̀dècjocbg̀c
nfobhd_bfḧec_febcfkmcfhcbjs̀ch̀�rjh̀lckfhmcàhkfhsdo_̀cfkcdoqcadhbcfkcbg̀ctfhumcijppch̀_fss̀olcbgdbcdoc̀�rjbdwp̀c
dl�rebs̀obcẁcsdl̀cjocbg̀cnfobhd_bc�rscfhcnfobhd_bc{js̀mcfhcwfbgyc�kcbg̀c�h_gjb̀_bmcjoc_foerpbdbjfocijbgcbg̀c
nfoebhr_bjfoc¦dodx̀hmcl̀b̀hsjòecbgdbcbg̀c_foljbjfoecdbcbg̀cejb̀cdh̀cofbcsdb̀hjdppqcljkk̀h̀obckhfscbgfècjolj_db̀lcjocbg̀c
nfobhd_bc£f_rs̀obecdolcbgdbcofc_gdox̀cjocbg̀cb̀hsecfkcbg̀cnfobhd_bcjec�rebjkj̀lmcbg̀c�h_gjb̀_bcegdppcahfsabpqcofbjkqcbg̀c
|iòhmcnfoebhr_bjfoc¦dodx̀hmcdolcnfobhd_bfhmcebdbjoxcbg̀ch̀defoeyc�kcbg̀c|iòhcfhcnfobhd_bfhcljearb̀ecbg̀c�h_gjb̀_b̈ec
l̀b̀hsjodbjfocfhch̀_fss̀oldbjfomc̀jbg̀hcadhbqcsdqcerwsjbcdcnpdjscdecahfvjl̀lcjoc�hbj_p̀c¡©y

STUV�Vªc�kmcjocbg̀c_frhècfkcbg̀ctfhumcbg̀cnfobhd_bfhc̀o_frob̀hecgrsdoch̀sdjoecfhch̀_fxoj¥̀ecbg̀c̀̂jeb̀o_̀cfkcwrhjdpc
sdhùhemcdh_gd̀fpfxj_dpcejb̀ecfhcìbpdolecofbcjolj_db̀lcjocbg̀cnfobhd_bc£f_rs̀obemcbg̀cnfobhd_bfhcegdppcjss̀ljdb̀pqc
ereàolcdoqcfàhdbjfoecbgdbcifrplcdkk̀_bcbg̀scdolcegdppcofbjkqcbg̀c|iòhmcnfoebhr_bjfoc¦dodx̀hmcdolc�h_gjb̀_byc
�afoch̀_̀jabcfkcer_gcofbj_̀mcbg̀c|iòhcegdppcahfsabpqcbdùcdoqcd_bjfocò_̀eedhqcbfcfwbdjocxfv̀hos̀obdpcdrbgfhj¥dbjfoc
h̀�rjh̀lcbfch̀ers̀cbg̀cfàhdbjfoeyc{g̀cnfobhd_bfhcegdppc_fobjor̀cbfcereàolcer_gcfàhdbjfoecrobjpcfbg̀hijècjoebhr_b̀lc
wqcbg̀c|iòhcwrbcegdppc_fobjor̀cijbgcdppcfbg̀hcfàhdbjfoecbgdbclfcofbcdkk̀_bcbgfèch̀sdjoecfhck̀dbrh̀eyc~̀�r̀ebeckfhc
dl�rebs̀obecjocbg̀cnfobhd_bc�rscdolcnfobhd_bc{js̀cdhjejoxckhfscbg̀c̀̂jeb̀o_̀cfkcer_gch̀sdjoecfhck̀dbrh̀ecsdqcẁc
sdl̀cdecahfvjl̀lcjoc�hbj_p̀c¡©y
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STUVWTXYYZ[\]̂_̀
STUVWVabcdebfghijkligjbmdknnbohlnpqebohbidebfghijklibrpsbknnbknngtkhlembmikieqbohbidebfghijklibuglpsehimvbwiesmb
lgxejeqbyzbknngtkhlembmdknnbyebmp{{noeqb|gjbmpldbksgphimbkhqbyzbmpldb{ejmghmbgjbehioioembkmbideb}thejbskzbqojeli~bypib
idebfghijkligjbmdknnbhgibyebje�pojeqbigbes{ngzb{ejmghmbgjbehioioembigbtdgsbidebfghijkligjbdkmbjekmghkynebgy�elioghv

STUVWV�b�hnemmbgidejtomeb{jgxoqeqbohbidebfghijklibuglpsehim�
Va knngtkhlembmdknnblgxejbideblgmibigbidebfghijkligjbg|bskiejoknmbkhqbe�po{sehibqenoxejeqbkibidebmoiebkhqbknnb

je�pojeqbik�em~bnemmbk{{nolkynebijkqebqomlgphim�
V� fghijkligj�mblgmimb|gjbgxejdekq~b{jg|oi~bkhqbgidejbe�{ehmemblghies{nkieqb|gjbmikieqbknngtkhlebksgphimb

mdknnbyebohlnpqeqbohbidebfghijklibrpsbypibhgibohbidebknngtkhlem�bkhq
VU tdehexejblgmimbkjebsgjebidkhbgjbnemmbidkhbknngtkhlem~bidebfghijklibrpsbmdknnbyebkq�pmieqbkllgjqoh�nzb

yzbfdkh�eb}jqejvbcdebksgphibg|bidebfdkh�eb}jqejbmdknnbje|nelib���bidebqo||ejehlebyeiteehbklipknblgmimb
khqbidebknngtkhlembphqejbrelioghb�v�v�v�bkhqb���bldkh�embohbfghijkligj�mblgmimbphqejbrelioghb�v�v�v�v

�� �knpebg|bknngtkhlembmdknnbknmgbohlnpqe�
� �nnblgmimb|gjb{nkhi~be�po{sehibkhqbnkygjb|gjbphngkqoh�~bdkhqnoh�bkhqbmigjk�ebkibidebmoie�
� �hzblgmimb|gjb{jgieliogh�
� �nnblgmimb|gjbkmmglokieqbqesgnoioghbtgj��
� fgmimb|gjbjesgxknbkhqbg||�moiebqom{gmknbg|bqesgnomdeqbskiejoknm�
� fgmib|gjbnkygj~bskiejoknmbkhqbe�po{sehib|gjbohmiknnkioghbkhqb|ohomdoh�~be�le{ibtdejebnkygjbomb
m{elo|oeqbhgibigbyebkb{kjibg|bidebknngtkhlev

� }idejbe�{ehmembje�pojeqbigblgs{neiebidebohmiknnkioghv

STUVWVUb�kiejoknmbkhqbe�po{sehibphqejbkhbknngtkhlebmdknnbyebmenelieqbyzbideb}thejbtoidbjekmghkyneb{jgs{ihemmv

STUV�T���_��]�_]�_]�
STUV�Vabcdebfghijkligjbmdknnbes{ngzbkblgs{eiehibmp{ejohiehqehibkhqbhelemmkjzbkmmomikhimbtdgbmdknnbyebohbkiiehqkhlebkib
ideb�jg�elibmoiebqpjoh�b{ej|gjskhlebg|bideb�gj�vbcdebmp{ejohiehqehibmdknnbje{jemehibidebfghijkligj~bkhqb
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STUVWUXYZ[\]̂T\_WZ]Ùa]WUbc\dWUe\]W\̀fWYg\aWZVhYa]\iY]̂j\̀Zg\̀c\]W\àkcT\ZW\gTh̀l\YZj\]̂T\iWUe\WU\̀a]YfY]YTc\WV\W]̂TU\
_WZ]Ùa]WUcj\WU\]̂T\aWZc]Uka]YWZ\WU\WSTÙ]YWZc\WV\]̂T\miZTUbc\WiZ\VWUaTc\WU\nTS̀Ù]T\_WZ]Ùa]WUco

pqrstusv\ŵT\_WZ]Ùa]WUj\SUWXS]hl\̀V]TU\xTYZ[\̀ìUgTg\]̂T\_WZ]Ùa]\̀Zg\]̂TUT̀V]TU\̀c\ZTaTcc̀Ul\]W\X̀YZ]̀YZ\̀\akUUTZ]\
ckxXY]]̀h\câTgkhTj\ĉ h̀h\ckxXY]\̀\ckxXY]]̀h\câTgkhT\VWU\]̂T\_WZc]Uka]YWZ\y Z̀̀[TUbc\̀Zg\zUâY]Ta]bc\̀SSUWf̀ho\ŵT\
zUâY]Ta]\̀Zg\_WZc]Uka]YWZ\y Z̀̀[TUbc\̀SSUWf̀h\ĉ h̀h\ZW]\xT\kZUT̀cWZ̀xhl\gTh̀lTg\WU\iY]̂̂ Thgo\ŵT\ckxXY]]̀h\
câTgkhT\ĉ h̀h\{|}\xT\aWWUgYZ̀]Tg\iY]̂\]̂T\_WZ]Ùa]WUbc\aWZc]Uka]YWZ\câTgkhTj\̀Zg\{~}\̀hhWi\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\
Z̀g\zUâY]Ta]\UT̀cWZ̀xhT\]YXT\]W\UTfYTi\ckxXY]]̀hco\�V\]̂T\_WZ]Ùa]WU\V̀Yhc\]W\ckxXY]\̀\ckxXY]]̀h\câTgkhTj\WU\V̀Yhc\]W\
SUWfYgT\ckxXY]]̀hc\YZ\̀aaWUg̀ZaT\iY]̂\]̂T\̀SSUWfTg\ckxXY]]̀h\câTgkhTj\]̂T\_WZ]Ùa]WU\ĉ h̀h\ZW]\xT\TZ]Y]hTg\]W\̀Zl\
YZaUT̀cT\YZ\_WZ]Ùa]\nkX\WU\T�]TZcYWZ\WV\_WZ]Ùa]\wYXT\x̀cTg\WZ\]̂T\]YXT\UT�kYUTg\VWU\UTfYTi\WV\ckxXY]]̀hco

pqrstusr\ŵT\_WZ]Ùa]WU\ĉ h̀h\S̀U]YaYS̀]T\iY]̂\W]̂TU\_WZ]Ùa]WUcj\]̂T\_WZc]Uka]YWZ\y Z̀̀[TUj\̀Zg\]̂T\miZTU\YZ\
UTfYTiYZ[\̀Zg\aWWUgYZ̀]YZ[\̀hh\câTgkhTc\VWU\YZaWUSWÙ]YWZ\YZ]W\]̂T\�UW�Ta]\câTgkhT\]̂̀]\Yc\SUTS̀UTg\xl\]̂T\
_WZc]Uka]YWZ\y Z̀̀[TUo\ŵT\_WZ]Ùa]WU\ĉ h̀h\X̀eT\UTfYcYWZc\]W\]̂T\aWZc]Uka]YWZ\câTgkhT\̀Zg\ckxXY]]̀h\câTgkhT\̀c\
gTTXTg\ZTaTcc̀Ul\xl\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\]W\aWZVWUX\]W\]̂T\�UW�Ta]\câTgkhTo

pqrstus�\ŵT\_WZ]Ùa]WU\ĉ h̀h\STUVWUX\]̂T\dWUe\YZ\[TZTÙh\̀aaWUg̀ZaT\iY]̂\]̂T\XWc]\UTaTZ]\câTgkhTc\ckxXY]]Tg\]W\]̂T\
miZTUj\_WZc]Uka]YWZ\y Z̀̀[TUj\̀Zg\zUâY]Ta]j\̀Zg\YZaWUSWÙ]Tg\YZ]W\]̂T\̀SSUWfTg\�UW�Ta]\câTgkhTo

pqrsttq���������q���q�������q��q���q����
ŵT\_WZ]Ùa]WU\ĉ h̀h\X̀eT\̀f̀Yh̀xhTj\̀]\]̂T\�UW�Ta]\cY]Tj\]̂T\_WZ]Ùa]\�WakXTZ]cj\YZahkgYZ[\_̂ Z̀[T\mUgTUcj\
_WZc]Uka]YWZ\_̂ Z̀[T\�YUTa]YfTcj\̀Zg\W]̂TU\yWgYVYà]YWZcj\YZ\[WWg\WUgTU\̀Zg\X̀UeTg\akUUTZ]hl\]W\YZgYà]T\VYThg\
â Z̀[Tc\̀Zg\cThTa]YWZc\X̀gT\gkUYZ[\aWZc]Uka]YWZj\̀Zg\]̂T\̀SSUWfTg\n̂WS\�ÙiYZ[cj\�UWgka]\�̀]̀j\ǹXShTcj\̀Zg\
cYXYh̀U\UT�kYUTg\ckxXY]]̀hco\ŵTcT\ĉ h̀h\xT\YZ\ThTa]UWZYa\VWUX\WU\S̀STU\aWSlj\̀f̀Yh̀xhT\]W\]̂T\_WZc]Uka]YWZ\y Z̀̀[TUj\
zUâY]Ta]j\̀Zg\miZTUj\̀Zg\gThYfTUTg\]W\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\VWU\ckxXY]]̀h\]W\]̂T\miZTU\kSWZ\aWXShT]YWZ\WV\]̂T\
dWUe\̀c\̀\UTaWUg\WV\]̂T\dWUe\̀c\aWZc]Uka]Tgo

pqrstvq����q���������q�������q�����q���q�������
pqrstvst\n̂WS\�ÙiYZ[c\̀UT\gÙiYZ[cj\gỲ[ÙXcj\câTgkhTcj\̀Zg\W]̂TU\g̀]̀\cSTaỲhhl\SUTS̀UTg\VWU\]̂T\dWUe\xl\]̂T\
_WZ]Ùa]WU\WU\̀\nkxaWZ]Ùa]WUj\nkx�ckxaWZ]Ùa]WUj\X̀ZkV̀a]kUTUj\ckSShYTUj\WU\gYc]UYxk]WU\]W\Yhhkc]Ù]T\cWXT\SWU]YWZ\WV\
]̂T\dWUeo

pqrstvsv\�UWgka]\�̀]̀\̀UT\Yhhkc]Ù]YWZcj\c]̀Zg̀Ug\câTgkhTcj\STUVWUX̀ZaT\â Ù]cj\YZc]Uka]YWZcj\xUWâkUTcj\gỲ[ÙXcj\̀Zg\
W]̂TU\YZVWUX̀]YWZ\VkUZYĉTg\xl\]̂T\_WZ]Ùa]WU\]W\Yhhkc]Ù]T\X̀]TUỲhc\WU\T�kYSXTZ]\VWU\cWXT\SWU]YWZ\WV\]̂T\dWUeo

pqrstvsr\ǹXShTc\̀UT\ŜlcYàh\T�̀XShTc\]̂̀]\Yhhkc]Ù]T\X̀]TUỲhcj\T�kYSXTZ]j\WU\iWUeX̀ZĉYSj\̀Zg\Tc]̀xhYĉ\c]̀Zg̀Ugc\
xl\îYâ\]̂T\dWUe\iYhh\xT\�kg[Tgo

pqrstvs�\n̂WS\�ÙiYZ[cj\�UWgka]\�̀]̀j\ǹXShTcj\̀Zg\cYXYh̀U\ckxXY]]̀hc\̀UT\ZW]\_WZ]Ùa]\�WakXTZ]co\ŵTYU\SkUSWcT\Yc\
]W\gTXWZc]Ù]T\̂Wi\]̂T\_WZ]Ùa]WU\SUWSWcTc\]W\aWZVWUX\]W\]̂T\YZVWUX̀]YWZ\[YfTZ\̀Zg\]̂T\gTcY[Z\aWZaTS]\T�SUTccTg\YZ\
]̂T\_WZ]Ùa]\�WakXTZ]c\VWU\]̂WcT\SWU]YWZc\WV\]̂T\dWUe\VWU\îYâ\]̂T\_WZ]Ùa]\�WakXTZ]c\UT�kYUT\ckxXY]]̀hco\�TfYTi\
xl\]̂T\zUâY]Ta]\̀Zg\_WZc]Uka]YWZ\y Z̀̀[TU\Yc\ckx�Ta]\]W\]̂T\hYXY]̀]YWZc\WV\nTa]YWZc\�o~o|�\]̂UWk[̂\�o~o|~o\
�ZVWUX̀]YWZ̀h\ckxXY]]̀hc\kSWZ\îYâ\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\̀Zg\zUâY]Ta]\̀UT\ZW]\T�STa]Tg\]W\]̀eT\UTcSWZcYfT\
à]YWZ\X̀l\xT\cW\YgTZ]YVYTg\YZ\]̂T\_WZ]Ùa]\�WakXTZ]co\nkxXY]]̀hc\]̂̀]\̀UT\ZW]\UT�kYUTg\xl\]̂T\_WZ]Ùa]\�WakXTZ]c\
X̀l\xT\UT]kUZTg\xl\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\WU\zUâY]Ta]\iY]̂Wk]\̀a]YWZo

pqrstvs�\ŵT\_WZ]Ùa]WU\ĉ h̀h\UTfYTi\VWU\aWXShỲZaT\iY]̂\]̂T\_WZ]Ùa]\�WakXTZ]cj\̀SSUWfTj\̀Zg\ckxXY]\]W\]̂T\
_WZc]Uka]YWZ\y Z̀̀[TUj\n̂WS\�ÙiYZ[cj\�UWgka]\�̀]̀j\ǹXShTcj\̀Zg\cYXYh̀U\ckxXY]]̀hc\UT�kYUTg\xl\]̂T\_WZ]Ùa]\
�WakXTZ]cj\YZ\̀aaWUg̀ZaT\iY]̂\]̂T\�UW�Ta]\ckxXY]]̀h\câTgkhT\̀SSUWfTg\xl\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\̀Zg\zUâY]Ta]\
WUj\YZ\]̂T\̀xcTZaT\WV\̀Z\̀SSUWfTg\�UW�Ta]\ckxXY]]̀h\câTgkhTj\iY]̂\UT̀cWZ̀xhT\SUWXS]ZTcc\̀Zg\YZ\ckâ\cT�kTZaT\̀c\]W\
àkcT\ZW\gTh̀l\YZ\]̂T\dWUe\WU\YZ\]̂T\̀a]YfY]YTc\WV\W]̂TU\_WZ]Ùa]WUcj\nTS̀Ù]T\_WZ]Ùa]WUcj\WU\]̂T\miZTUbc\WiZ\VWUaTco\
ŵT\_WZ]Ùa]WU\ĉ h̀h\aWWSTÙ]T\iY]̂\]̂T\_WZc]Uka]YWZ\y Z̀̀[TU\YZ\]̂T\aWWUgYZ̀]YWZ\WV\]̂T\_WZ]Ùa]WUbc\n̂WS\�ÙiYZ[cj\
�UWgka]\�̀]̀j\ǹXShTcj\̀Zg\cYXYh̀U\ckxXY]]̀hc\iY]̂\UTh̀]Tg\gWakXTZ]c\ckxXY]]Tg\xl\W]̂TU\_WZ]Ùa]WUco

pqrstvs�stq W\T�]TZcYWZ\WV\]YXT\iYhh\xT\[ÙZ]Tg\]W\]̂T\_WZ]Ùa]WU\xTàkcT\WV\V̀YhkUT\]W\̂̀fT\ĉWS\gÙiYZ[cj\SUWgka]\
g̀]̀j\̀Zg\c̀XShTc\ckxXY]]Tg\YZ\̀XShT\]YXT\]W\̀hhWi\VWU\UTfYTi\xl\]̂T\_WZc]Uka]YWZ\y Z̀̀[TUj\zUâY]Ta]\WU\]̂TYU\
_WZckh]̀Z]co
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STUVWXVYZ[\Z]̂_̀ abbacdZefghZijklacd]mZnjgôpbZikbkmZek̀hqr]mZkcoZ]àaqkjZ]̂_̀ abbkq]mZbfrZsgcbjkpbgjZjrhjr]rcb]ZbgZ
bfrZtlcrjmZsgc]bĵpbagcZukckdrjmZkcoZvjpfabrpbmZbfkbZbfrZsgcbjkpbgjZfk]ZwxyZjrzarlroZkcoZkhhjgzroZbfr̀mZw{yZ
orbrj̀acroZkcoZzrja|aroZ̀kbrjakq]mZ|arqoZ̀rk]̂jr̀rcb]ZkcoZ|arqoZpgc]bĵpbagcZpjabrjakZjrqkbroZbfrjrbgmZgjZlaqqZogZ]gmZkcoZ
w}yZpfrp~roZkcoZpggjoackbroZbfrZac|gj̀kbagcZpgcbkacroZlabfacZ]̂pfZ]̂_̀ abbkq]ZlabfZbfrZjr�̂ajr̀rcb]Zg|ZbfrZ�gj~ZkcoZ
g|ZbfrZsgcbjkpbZigp̂ r̀cb]�

STUVWXV�Z�frZsgcbjkpbgjZ]fkqqZhrj|gj̀ZcgZhgjbagcZg|ZbfrZ�gj~Z|gjZlfapfZbfrZsgcbjkpbZigp̂ r̀cb]Zjr�̂ajrZ]̂_̀ abbkqZkcoZ
jrzarlZg|ZefghZijklacd]mZnjgôpbZikbkmZek̀hqr]mZgjZ]àaqkjZ]̂_̀ abbkq]mẐcbaqZbfrZjr]hrpbazrZ]̂_̀ abbkqZfk]Z_rrcZ
jrzarlroZkcoZkhhjgzroZ_\ZbfrZvjpfabrpb�

STUVWXV�Z�frZ�gj~Z]fkqqZ_rZacZkppgjokcprZlabfZkhhjgzroZ]̂_̀ abbkq]Zr�prhbZbfkbZbfrZsgcbjkpbgjZ]fkqqZcgbZ_rZjrqarzroZg|Z
jr]hgc]a_aqab\Z|gjZorzakbagc]Z|jg̀ZbfrZjr�̂ajr̀rcb]Zg|ZbfrZsgcbjkpbZigp̂ r̀cb]Z_\ZbfrZvjpfabrpb�]ZkhhjgzkqZg|ZefghZ
ijklacd]mZnjgôpbZikbkmZek̀hqr]mZgjZ]àaqkjZ]̂_̀ abbkq]mẐcqr]]ZbfrZsgcbjkpbgjZfk]Z]hrpa|apkqq\Zcgba|aroZbfrZsgc]bĵpbagcZ
ukckdrjZkcoZvjpfabrpbZg|Z]̂pfZorzakbagcZkbZbfrZbàrZg|Z]̂_̀ abbkqZkcoZwxyZbfrZvjpfabrpbZfk]ZdazrcZljabbrcZkhhjgzkqZbgZbfrZ
]hrpa|apZorzakbagcZk]ZkZ̀acgjZpfkcdrZacZbfrZ�gj~mZgjZw{yZkZsfkcdrZtjorjZgjZsgc]bĵpbagcZsfkcdrZiajrpbazrZfk]Z_rrcZ
a]]̂roZk̂bfgja�acdZbfrZorzakbagc�Z�frZsgcbjkpbgjZ]fkqqZcgbZ_rZjrqarzroZg|Zjr]hgc]a_aqab\Z|gjZrjjgj]ZgjZg̀a]]agc]ZacZefghZ
ijklacd]mZnjgôpbZikbkmZek̀hqr]mZgjZ]àaqkjZ]̂_̀ abbkq]mZ_\ZbfrZvjpfabrpb�]ZkhhjgzkqZbfrjrg|�

STUVWXV�Z�frZsgcbjkpbgjZ]fkqqZoajrpbZ]hrpa|apZkbbrcbagcmZacZljabacdZgjZgcZjr]̂_̀ abbroZefghZijklacd]mZnjgôpbZikbkmZ
ek̀hqr]mZgjZ]àaqkjZ]̂_̀ abbkq]mZbgZjrza]agc]ZgbfrjZbfkcZbfg]rZjr�̂r]broZ_\ZbfrZsgc]bĵpbagcZukckdrjZkcoZvjpfabrpbZgcZ
hjrzaĝ]Z]̂_̀ abbkq]�Z�cZbfrZk_]rcprZg|Z]̂pfZcgbaprmZbfrZvjpfabrpb�]ZkhhjgzkqZg|ZkZjr]̂_̀ a]]agcZ]fkqqZcgbZkhhq\ZbgZ]̂pfZ
jrza]agc]�

STUVWXVW�Z�frZsgcbjkpbgjZ]fkqqZcgbZ_rZjr�̂ajroZbgZhjgzaorZhjg|r]]agckqZ]rjzapr]ZbfkbZpgc]bab̂brZbfrZhjkpbaprZg|Z
kjpfabrpb̂jrZgjZrcdacrrjacdẐcqr]]Z]̂pfZ]rjzapr]ZkjrZ]hrpa|apkqq\Zjr�̂ajroZ_\ZbfrZsgcbjkpbZigp̂ r̀cb]Z|gjZkZhgjbagcZg|Z
bfrZ�gj~ZgjẐcqr]]ZbfrZsgcbjkpbgjZcrro]ZbgZhjgzaorZ]̂pfZ]rjzapr]ZacZgjorjZbgZpkjj\ZĝbZbfrZsgcbjkpbgj�]Zjr]hgc]a_aqabar]Z
|gjZpgc]bĵpbagcZ̀rkc]mZ̀rbfgo]mZbrpfca�̂r]mZ]r�̂rcpr]mZkcoZhjgprôjr]�Z�frZsgcbjkpbgjZ]fkqqZcgbZ_rZjr�̂ajroZbgZ
hjgzaorZhjg|r]]agckqZ]rjzapr]ZacZzagqkbagcZg|Zkhhqapk_qrZqkl�

STUVWXVW�VWZ�|Zhjg|r]]agckqZor]adcZ]rjzapr]ZgjZprjba|apkbagc]Z_\ZkZor]adcZhjg|r]]agckqZjrqkbroZbgZ]\]br̀]mZ̀kbrjakq]mZgjZ
r�̂ah̀ rcbZkjrZ]hrpa|apkqq\Zjr�̂ajroZg|ZbfrZsgcbjkpbgjZ_\ZbfrZsgcbjkpbZigp̂ r̀cb]mZbfrZtlcrjZkcoZbfrZvjpfabrpbZlaqqZ
]hrpa|\ZkqqZhrj|gj̀kcprZkcoZor]adcZpjabrjakZbfkbZ]̂pfZ]rjzapr]Z̀ ]̂bZ]kba]|\�Z�frZsgcbjkpbgjZ]fkqqZ_rZrcbabqroZbgZjrq\ẐhgcZ
bfrZkor�̂kp\ZkcoZkpp̂jkp\Zg|ZbfrZhrj|gj̀kcprZkcoZor]adcZpjabrjakZhjgzaoroZacZbfrZsgcbjkpbZigp̂ r̀cb]�Z�frZ
sgcbjkpbgjZ]fkqqZpk̂]rZ]̂pfZ]rjzapr]ZgjZprjba|apkbagc]ZbgZ_rZhjgzaoroZ_\ZkcZkhhjghjakbrq\Zqaprc]roZor]adcZhjg|r]]agckqmZ
lfg]rZ]adckb̂jrZkcoZ]rkqZ]fkqqZkhhrkjZgcZkqqZojklacd]mZpkqp̂qkbagc]mZ]hrpa|apkbagc]mZprjba|apkbagc]mZefghZijklacd]mZkcoZ
gbfrjZ]̂_̀ abbkq]ZhjrhkjroZ_\Z]̂pfZhjg|r]]agckq�ZefghZijklacd]mZkcoZgbfrjZ]̂_̀ abbkq]ZjrqkbroZbgZbfrZ�gj~mZor]adcroZgjZ
prjba|aroZ_\Z]̂pfZhjg|r]]agckqmZa|ZhjrhkjroZ_\Zgbfrj]mZ]fkqqZ_rkjZ]̂pfZhjg|r]]agckq�]ZljabbrcZkhhjgzkqZlfrcZ]̂_̀ abbroZbgZ
bfrZvjpfabrpb�Z�frZtlcrjmZbfrZvjpfabrpbmZkcoZbfrZsgc]bĵpbagcZukckdrjZ]fkqqZ_rZrcbabqroZbgZjrq\ẐhgcZbfrZkor�̂kp\ZkcoZ
kpp̂jkp\Zg|ZbfrZ]rjzapr]mZprjba|apkbagc]mZkcoZkhhjgzkq]Zhrj|gj̀roZgjZhjgzaoroZ_\Z]̂pfZor]adcZhjg|r]]agckq]mZhjgzaoroZ
bfrZtlcrjZkcoZvjpfabrpbZfkzrZ]hrpa|aroZbgZbfrZsgcbjkpbgjZbfrZhrj|gj̀kcprZkcoZor]adcZpjabrjakZbfkbZ]̂pfZ]rjzapr]Z̀ ]̂bZ
]kba]|\�Zn̂j]̂kcbZbgZbfa]ZerpbagcZ}�x{�x�mZbfrZvjpfabrpbZlaqqZjrzarlZkcoZkhhjgzrZgjZbk~rZgbfrjZkhhjghjakbrZkpbagcZgcZ
]̂_̀ abbkq]Zgcq\Z|gjZbfrZqàabroZĥjhg]rZg|Zpfrp~acdZ|gjZpgc|gj̀kcprZlabfZac|gj̀kbagcZdazrcZkcoZbfrZor]adcZpgcprhbZ
r�hjr]]roZacZbfrZsgcbjkpbZigp̂ r̀cb]�Z�frZsgc]bĵpbagcZukckdrjZ]fkqqZjrzarlZ]̂_̀ abbkq]Z|gjZ]r�̂rcpacdmZ
pgc]bĵpbk_aqab\mZkcoZpggjoackbagcZàhkpb]ZgcZgbfrjZsgcbjkpbgj]�

STUVWXVW�VXZ�|ZbfrZsgcbjkpbZigp̂ r̀cb]Zjr�̂ajrZbfrZsgcbjkpbgj�]Zor]adcZhjg|r]]agckqZbgZprjba|\ZbfkbZbfrZ�gj~Zfk]Z_rrcZ
hrj|gj̀roZacZkppgjokcprZlabfZbfrZor]adcZpjabrjakmZbfrZsgcbjkpbgjZ]fkqqZ|̂jca]fZ]̂pfZprjba|apkbagc]ZbgZbfrZsgc]bĵpbagcZ
ukckdrjZkcoZvjpfabrpbZkbZbfrZbàrZkcoZacZbfrZ|gj̀Z]hrpa|aroZ_\ZbfrZvjpfabrpb�

STUVWXVW�VXVW��|ZabZa]ZbfrZhg]abagcZg|ZbfrZsgcbjkpbgjmZgjZfa]Zqaprc]roZor]adcZhjg|r]]agckqmZbfkbZbfrZtlcrjZkcoZvjpfabrpbZ
fkzrZcgbZhjgzaoroZkqqZhrj|gj̀kcprZkcoZor]adcZpjabrjakmZbfrZsgcbjkpbgjZ]fkqqZjr�̂r]bZkooabagckqZpjabrjakZacZljabacdZ_r|gjrZ
hjgprroacdZlabfZbfrZhjg|r]]agckqZ]rjzapr]Zor]pja_roZacZ�Z}�x{�x��ZZnjgprroacdZlabfZbfrZhjg|r]]agckqZ]rjzapr]Z]fkqqZ_rZ
rzaorcprZbfkbZbfrZtlcrjZkcoZvjpfabrpbZfkzrZhjgzaoroZkqqZcrpr]]kj\Zhrj|gj̀kcprZkcoZor]adcZpjabrjak�
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STUVWUTXYZT[\T]̂_Z
STUVWUVẀabc̀defghijgeh̀kbill̀jefmnfc̀eochignefk̀ig̀gbc̀kngc̀gèihcik̀ochpnggcq̀rs̀ioolnjirlc̀litkùkgigvgckùehqnfifjckù
jeqckùhvlck̀ifq̀hcwvlignefkùlitmvl̀ehqchk̀em̀ovrlnj̀ivgbehngnckùifq̀gbc̀defghijg̀xejvpcfgk̀ifq̀kbill̀feg̀
vfhcikefirls̀cfjvprch̀gbc̀kngc̀tngb̀pigchnilk̀eh̀cyvnopcfgz

STUVWUVWVW{|}~{��{}��~{���{���������
�� �ijb̀�hnpc̀defghijgeh̀kbill̀jeeochigc̀tngb̀gbc̀�tfch̀nf̀pi�nfẁi�inlirlc̀meh̀gbc̀�tfch�k̀vkcùihcik̀

em̀gbc̀jepolcgcq̀eh̀oihgnills̀jepolcgcq̀rvnlqnfw�k�̀eh̀kngc̀ik̀ohe�nqcq̀meh̀nf̀�hgnjlc̀�ù�ihiwhiob̀�z�z̀
abc̀�tfch̀kbill̀bi�c̀gbc̀hnwbg̀gègi�c̀oekkckknef̀em̀ifq̀gèvkc̀ifs̀jepolcgcq̀eh̀oihgnills̀jepolcgcq̀
oehgnefk̀em̀gbc̀rvnlqnfẁeh̀kngc̀c�cf̀gbevwb̀gbc̀gnpc̀em̀jepolcgnfẁgbc̀cfgnhc̀�eh�̀eh̀kvjb̀oehgnef̀em̀
gbc̀�eh�̀pis̀feg̀bi�c̀c�onhcqz̀�vjb̀vkc̀kbill̀feg̀jefkgngvgc̀ijjcogifjc̀gbchcemz̀�vjb̀ejjvoifjs̀kbill̀
nf̀fètis̀irhewigc̀ifs̀kocjnmncq̀tihhifgnck̀eh̀wvihifgnck̀meh̀pigchnilkùteh�pifkbnòeh̀eochignef̀em̀
cyvnopcfg̀ochginfnfẁgègbc̀ejjvoncq̀oehgnefkz

�� �ijb̀�hnpc̀defghijgeh̀kbill̀jeeochigc̀tngb̀gbc̀�tfch̀nf̀pi�nfẁi�inlirlc̀meh̀gbc̀�tfch�k̀vkc̀kvjb̀
rvnlqnfẁkch�njck̀ik̀bcignfwù�cfgnlignfwùjeelnfwùtigchùlnwbgnfẁifq̀gclcobefc̀meh̀gbc̀koijc̀eh̀koijck̀
gèrc̀ejjvoncqùifq̀nm̀gbc̀cyvnopcfg̀hcyvnhcq̀gèmvhfnkb̀kvjb̀kch�njck̀nk̀feg̀cfgnhcls̀jepolcgcq̀ig̀gbc̀
gnpc̀gbc̀�tfch̀qcknhck̀gèejjvos̀gbc̀imehckinq̀koijc̀eh̀koijckùgbc̀defghijgeh̀kbill̀pi�c̀c�chs̀
hcikefirlc̀cmmehg̀gèjepolcgc̀kvjb̀oihg̀em̀bnk̀�eh�̀ik̀keef̀ik̀oekknrlc̀gègbc̀c�gcfg̀gbig̀gbc̀fcjckkihs̀
cyvnopcfg̀jif̀rc̀ovg̀nfgèeochignef̀ifq̀vkcz

�� �vgvills̀ijjcogirlc̀ihhifwcpcfgk̀kbill̀rc̀piqc̀ik̀gègbc̀tihhifgnck̀eh̀wvihifgnck̀immcjgnfẁill̀�eh�̀
ikkejnigcq̀gbchctngbz

�� �vjb̀ejjvoifjs̀eh̀vkc̀kbill̀feg̀jeppcfjc̀ohneh̀gèìgnpc̀pvgvills̀iwhccq̀gèrs̀gbc̀�tfch̀ifq̀
defghijgeh̀ifq̀gètbnjb̀gbc̀nfkvhifjc̀jepoifs̀eh̀jepoifnck̀ohe�nqnfẁgbc̀oheochgs̀nfkvhifjc̀bi�c̀
jefkcfgcq̀rs̀cfqehkcpcfg̀gègbc̀oelnjs̀eh̀oelnjnckz̀̀��cc̀��z�z�z �̀�vjb̀ejjvoifjs̀kbill̀rc̀
qejvpcfgcq̀tngb̀if̀iooheohnigcls̀c�cjvgcq̀dchgnmnjigc̀em̀�vrkgifgnil̀depolcgnefz

�¡ �cc̀�hgnjlc̀¢ù�ihiwhiob̀¢z ̀meh̀kocjnil̀kngvignefkz

STUVWUV£̀abc̀defghijgeh̀kbill̀jeehqnfigc̀gbc̀defghijgeh�k̀eochignefk̀tngbùifq̀kcjvhc̀gbc̀ioohe�il̀emùgbc̀defkghvjgnef̀
�ifiwch̀rcmehc̀vknfẁifs̀oehgnef̀em̀gbc̀kngcz

STUVWUVUT¤¥[_Z¦_̂[§T[\T̈©̂ª«̂§¬T¦¦©®̄§_Y

STUVWUVUVW{�tfch̀eh̀acfifg̀ejjvoncq̀ihcik̀em̀gbc̀rvnlqnfẁkbill̀iltisk̀jepols̀tngb̀gbc̀pnfnpvp̀hcyvnhcpcfgk̀
fcjckkihs̀gèpinfginf̀ìdchgnmnjigc̀em̀�jjvoifjsz

STUVWUVUV£{°cfchil̀kimcgs̀ifq̀kcjvhngs̀kgifqihqk̀meh̀gbnk̀ohe±cjg̀nfjlvqc²

�� �ll̀jefkghvjgnef̀pigchnilk̀kbill̀rc̀kgehcq̀nf̀ìkimc̀ifq̀kcjvhc̀piffch³
�� ćfjck̀kbill̀rc̀pinfginfcq̀ihevfq̀jefkghvjgnef̀kvoolnck̀eh̀qcrhnkz
�� °igck̀nf̀gcpoehihs̀mcfjck̀kbill̀iltisk̀rc̀lej�cq̀vflckk̀ìteh�ch̀nk̀nf̀iggcfqifjc̀gèohc�cfg̀

vfivgbehnµcq̀cfghs̀gègbc̀defghijg̀ihcikz
�� xvhnfẁc�gchneh̀hcfe�ignef̀teh�ùe�chbciq̀ohegcjgnef̀kbill̀rc̀ohe�nqcq̀meh̀ifs̀knqctil�k̀eh̀ihcik̀

nppcqnigcls̀rcfcigb̀gbc̀teh�̀kngc̀eh̀kvjb̀ihcik̀kbill̀rc̀mcfjcq̀emm̀ifq̀ohe�nqcq̀tngb̀tihfnfẁknwfk̀gè
ohc�cfg̀cfghsz

�¡ �eh�chk̀kbill̀tcih̀obege¶nqcfgnmnjignef̀riqwck̀ig̀ill̀gnpck̀meh̀nqcfgnmnjignef̀ifq̀kcjvhngs̀ovhoekckz
�· �coihignef̀em̀defkghvjgnef̀�hcik²̀defkghvjgnef̀ihcik̀gbig̀ihc̀vfqch̀gbc̀jefghel̀em̀ìdefghijgeh̀ifq̀

gbchcmehc̀feg̀ejjvoncq̀rs̀�tfch̀eh̀acfifgk̀kbill̀rc̀kcoihigcq̀mhep̀ejjvoncq̀ihcikz̀�he�nknefk̀kbill̀rc̀
piqc̀gèohc�cfg̀gbc̀oikkiwc̀em̀qvkg̀ifq̀jefgipnfifgk̀nfgèejjvoncq̀oihgk̀em̀gbc̀rvnlqnfwz̀�chneqnj̀
nfkocjgnef̀ifq̀hcoinhk̀em̀gbc̀jefgipnfifg̀rihhnchk̀pvkg̀rc̀piqc̀gèohc�cfg̀c�oekvhc̀gèqvkg̀eh̀
jefgipnfifgkz̀�ijb̀defghijgeh̀teh�nfẁnfknqc̀gbc̀rvnlqnfwk̀kbill̀gcpoehihnls̀kcil̀qeehtisk̀cfjleknfẁ
gbcnh̀teh�̀ihciùvknfẁbci�s̀qvgs̀olikgnjùqvjg̀giocùcgjz̧̀coinhk̀em̀gbc̀olikgnj̀ifq̀gioc̀pvkg̀rc̀piqc̀nf̀
gbc̀c�cfg̀gbc̀gioc̀rcjepck̀leekc̀eh̀gbc̀olikgnj̀nk̀jvg̀eh̀gehfz

�¹ asoc̀º»º̀°sokvp̀¼eihq̀kbill̀rc̀vkcq̀nf̀c�ng̀tisk̀eh̀egbch̀ihcik̀gbig̀hcyvnhc̀mnhc̀higcq̀kcoihignefz
�½ �likgnj̀kbccgnfẁpis̀rc̀vkcq̀efls̀ik̀ì�ioehùmnfc̀qvkgùeh̀inh̀nfmnlghignef̀rihhnchùifq̀kbill̀feg̀rc̀vkcq̀gè

kcoihigc̀ejjvoncq̀koijck̀mhep̀jefkghvjgnef̀ihcikz
�¾ �̀kocjnmnj̀kginhtcll̀ifq¿eh̀clc�igeh̀kbevlq̀rc̀ikknwfcq̀meh̀jefkghvjgnef̀teh�ch̀vkc̀qvhnfẁteh�̀bevhkz̀

Àf̀wcfchilùteh�chk̀pis̀feg̀vkc̀jehhnqehkùkginhkùeh̀clc�igehk̀qcknwfigcq̀meh̀�tfch̀eh̀acfifgkz
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RST UVWXYZV[\]̂_̀Z\aZbYcWd̀Z[]̀_ZcYZWY[\eYbZcfZ]̀d̂XZŶgh\̀YbZgi]_ỲZ\WZVZ̀d[dhVWZ̀YVhYbZ̀f̀_Y[jZkiYWYZ
ìVhhZcYẐ\Z[\eY[Ŷ_Z\aZbYcWd̀Z_iW\]XiZiVhh̀Z\aZ\gg]ldYbZ̀lVgỲZ\aZ_iYZc]dhbd̂XjZm\Z[V_YWdVhZ̀iVhhZcYZ
bW\llYbZ\WZ_iW\n̂Z\]_̀dbYZ_iYZnVhh̀Z\aZ_iYZc]dhbd̂Xj

RSS ohhZlVW_̀Z\aZ_iYZc]dhbd̂XZVaaYg_YbZcfZWŶ\eV_d\̂ZVg_ded_fZ̀iVhhZcYZghYV̂YbZV_Z_iYZgh\̀YZ\aZYVgiZn\WpbVfqZ
d̂gh]bd̂XZc]_Ẑ\_Zhd[d_YbZ_\ZghYV̂d̂XZV̂bZbd̀d̂aYg_d\̂Zd̂Zg\̂ Ŷg_d\̂Znd_iZd̂aYg_d\]̀Zbd̀YV̀YZYrl\̀]WYZ
lWYgV]_d\̂ q̀ZniY_iYWZlYW[V̂Ŷ_Z\WZ_Y[l\WVWfqZWYs]dWYbZ\WZ̀]XXỲ_YbZcfZaYbYWVhqZ̀_V_YZ\WZh\gVhZ
X\eYŴ[Ŷ_VhZV]_i\Wd_dỲjZ

RSt udWYZV̂bZiVvVWbZlWYeŶ_d\̂wZoWYV̀Z\aZc]dhbd̂X̀Z]̂bYWZg\̂ _̀W]g_d\̂Z_iV_ZVWYZ_\ZWY[Vd̂Z\gg]ldYbZ̀iVhhZ
[Vd̂_Vd̂ZVZxYW_dadgV_YZ\aZygg]lV̂gfj

z{|}~|}|}|������������������������������������w
RS x\̂ _̀W]g_d\̂ZV̂bZ[Vd̂_ŶV̂gYZ\lYWV_d\̂ Z̀̀iVhhẐ\_ZlW\b]gYẐ\d̀YZd̂ZYrgỲ̀Z\aZ��ZbcVZd̂Z\gg]ldYbZ

l̀VgỲZ\WZ̀iVhhZcYZ̀giYb]hYbZa\WZ_d[ỲZniŶZ_iYZc]dhbd̂XZd̀Ẑ\_Z\gg]ldYbqZ\WZVg\]̀_dgVhZVcV_Y[Ŷ_Z
[YV̀]WỲZ̀iVhhZcYZ_VpŶj

z{|}~|}|}�{x\̂_W\hZ\aZVdWc\ŴYZg\̂_V[d̂V_ỲZb]Wd̂XZg\̂ _̀W]g_d\̂w

RS kiYZx\̂_WVg_\WZ̀iVhhZcYZWỲl\̂ d̀chYZa\WZ_iYZg\̂_W\hZ\aZ_iYZgiY[dgVhZa][ỲqZXV̀ỲqZV̂bZ\_iYWZ
g\̂_V[d̂V_ỲZlW\b]gYbZcfZ_iYdWZnYhbd̂XqZXV̀\hd̂YZ\WZbdỲYhZŶXd̂ỲqZW\\ad̂XqZlVed̂XqZlVd̂_d̂XqZY_gjZ_\Z
Ŷ ]̀WYZ_iYfZb\Ẑ\_ZŶ_YWZ\gg]ldYbZl\W_d\̂ Z̀\aZ_iYZc]dhbd̂XZ\WZVdWZd̂_VpỲj

Rt kiYZx\̂_WVg_\WZ̀iVhhZcYZWỲl\̂ d̀chYZ_\ZŶ ]̀WYZ_iV_Zd_̀ZVg_ded_dỲZV̂bZ[V_YWdVh̀ZnidgiZWỲ]h_Zd̂Z\aa�XV̀̀ d̂XZ
\aZe\hV_dhYZ\WXV̂dgZg\[l\]̂b̀Z̀]giZV̀ZXh]ỲqZlVd̂_̀qZa]Ŵd_]WYqZgVWlY_d̂XqZnVhhZg\eYWd̂XqZbWVlYWfqZY_gjZ
VWYZ̀giYb]hYbqZg]WYbqZ\WZeŶ_dhV_YbZd̂ZVgg\WbV̂gYZnd_iZ[V̂]aVg_]WYW�̀ZWYg\[[ŶbV_d\̂ Z̀cYa\WYZVZ̀lVgYZ
gV̂ZcYZ\gg]ldYbj

R� UVWXYZV̂bZ̀[VhhZV̀cỲ_\̀ZVcV_Y[Ŷ_ZlW\�Yg_̀ZV̀ZbYad̂YbZcfZ��m�x����Z̀iVhhẐ\_ZcYZlYWa\W[YbZd̂Z
\gg]ldYbZVWYV̀Z\aZ_iYZc]dhbd̂XjZZôfZVWYVZ\aZ_iYZc]dhbd̂XZniYWYZVcV_Y[Ŷ_Z\aZiVvVWb\]̀Z[V_YWdVh̀Zd̀Z
cYd̂XZlYWa\W[YbZ[]̀_ZcYZ̀YVhYbZ\aaZd̂ZV̂ZVdW�_dXi_ZaV̀id\̂ZaW\[Z_iYZWY[Vd̂bYWZ\aZ_iYZc]dhbd̂XZd̂Z
Vgg\WbV̂gYZnd_iZm�Zx\bYZ�]hYZ��ZV̂bZ\_iYWZVllhdgVchYZhVǹZV̂bZWYX]hV_d\̂ j̀

R� kiYZWYs]dWY[Ŷ_̀Z\aZ�Yg_d\̂Z���Z\aZ_iYZ�YX]hV_d\̂ Z̀\aZ_iYZmYnZ�\WpZ�_V_YZx\[[d̀̀d\̂YWZ\aZ�b]gV_d\̂Z
VllhfZ_\Z_id̀Z W\�Yg_jZZ�YaYWŶgYZ�Yg_d\̂Z��Z¡��¢j�ZUdaYZ�VaY_fZ�Ys]dWY[Ŷ_̀Z£]Wd̂XZ�gi\\hZ
x\̂ _̀W]g_d\̂ZV̂bZ_iYZyaadgdVhZx\[ldhV_d\̂Z\aZx\bỲqZ�]hỲZV̂bZ�YX]hV_d\̂ Z̀\aZ_iYZ�_V_YZ\aZmYnZ�\WpqZ
kd_hYZ¤Z�b]gV_d\̂Z£YlVW_[Ŷ_qZxiVl_YWZ¥¥Z�YX]hV_d\̂ Z̀\aZ_iYZx\[[d̀̀d\̂YWqZ�]cgiVl_YWZ¦jZ§]dhbd̂X̀Z
V̂bZkWV̂ l̀\W_V_d\̂Z VW_Z���Z�b]gV_d\̂ZuVgdhd_dỲj

z{|}~|}���VgiZx\̂_WVg_\WZ̀iVhhZcYZWỲl\̂ d̀chYZa\WZg\[lhfd̂XZnd_iZygg]lV_d\̂VhZ�VaY_fZV̂bZ̈YVh_iZob[d̂d̀_WV_d\̂Z
©y�̈ oªZV̂bZ«j�jZ£YlVW_[Ŷ_Z\aZ̈YVh_iZV̂bZ̈][V̂Z�YWedgỲ�ZxŶ_YWZa\WZ£d̀YV̀YZx\̂_W\hZV̂bZ WYeŶ_d\̂Z©x£xªZ\̂Z
xy¬¥£��¢Z]dbV̂gYZa\WZ̀VaYZn\WpZlWVg_dgỲqZ]̀YZ\aZlYẀ\̂VhZlW\_Yg_deYZYs]dl[Ŷ_Z©  �ªqZ̀\gdVhZbd̀_V̂gd̂XqZghYV̂d̂XqZ
V̂bZ̀V̂d_dvd̂XZ\aZ_iYZn\Wp̀d_YjZkiỲYZlW\_\g\h̀Z̀iVhhZcYZd̂g\Wl\WV_YbZd̂_\ZYVgiZx\̂_WVg_\W�̀Z̀VaY_fZn\WpZlhV̂j

z{|}~|}®�ohhZg\̂ _̀W]g_d\̂Zn\WpYẀZV̂bZ̀]llhdYẀZVWYZ_\ZYrYg]_YZVZ̈YVh_iZ£YghVWV_d\̂Zu\W[̄°]Ỳ_d\̂ V̂dWYZYVgiZbVfZlWd\WZ
_\ZXVd̂d̂XZVggỲ̀Z_\Z\̂YZ\aZ_iYZg\̂ _̀W]g_d\̂Z̀d_ỲZb]Wd̂XZ_iYZxy¬¥£��¢ZgWd̀d̀j

z{|}~�{±²³³́µ¶{·µ̧{¹·³º»́µ¶
z{|}~�}~ZkiYZx\̂_WVg_\WZ̀iVhhZcYZWỲl\̂ d̀chYZa\WZg]__d̂XqZad__d̂XqZ\WZlV_gid̂XZWYs]dWYbZ_\Zg\[lhY_YZ_iYZ¼\WpZ\WZ_\Z[VpYZ
d_̀ZlVW_̀Zad_Z_\XY_iYWZlW\lYWhfjZohhZVWYV̀ZWYs]dWd̂XZg]__d̂XqZad__d̂XqZ\WZlV_gid̂XZ̀iVhhZcYZWỲ_\WYbZ_\Z_iYZg\̂bd_d\̂ZYrd̀_d̂XZ
lWd\WZ_\Z_iYZg]__d̂XqZad__d̂XqZ\WZlV_gid̂XqZ]̂hỲ̀Z\_iYWnd̀YZWYs]dWYbZcfZ_iYZx\̂_WVg_Z£\g][Ŷ_̀j

z{|}~�}½Z¥̂Z\WbYWZ_\ZYhd[d̂V_YZg]__d̂XZV̂bZlV_gid̂XZV̀Z[]giZV̀Zl\̀ d̀chYqZYVgiZ Wd[YZx\̂_WVg_\WZ̀iVhhZg\\Wbd̂V_YZ_iYZ
d̂̀_VhhV_d\̂Z\aZ̀hYYeỲZV̂bZd̂̀YW_̀Znd_iZ_iYZ\_iYWZ Wd[YZx\̂_WVg_\ẀZVaaYg_YbZV̂bZ̀iVhhZXdeYZlW\lYWZV̂bZbY_VdhYbZ
d̂̀_W]g_d\̂ Z̀_\Z\_iYẀZniYWYZ¼\WpZ[VfZcYZVaaYg_YbZcfZ_iYdWZ¼\WpqZnd_iZVbYs]V_YẐ\_dgYZlWd\WZ_\Z_iYZYWYg_d\̂Z\aẐYnZ
¼\WpjZZx]__d̂XZV̂bZlV_gid̂XZ¼\WpZV̀ZWYs]dWYbZ_\Zd̂̀_VhhẐYnZ¼\WpZ\WZWY[\eYZYrd̀_d̂XZ¼\WpZ̀iVhhZcYZb\̂YZgVWYa]hhfZ
V̂bẐYV_hfZnd_iZV̀Zhd__hYZbV[VXYZV̀Zl\̀ d̀chYj

z{|}~�}|{«̂hỲ̀Z\_iYWnd̀YZ̀_V_YbZd̂Z�lYgdadgV_d\̂Z�Yg_d\̂Z��Z¾¡�¢Zx]__d̂XZV̂bZ V_gid̂XqZYVgiZ Wd[YZx\̂_WVg_\WZ̀iVhhZ
lYWa\W[ZVhhZg]__d̂XZV̂bZlV_gid̂XZV̀ZWYs]dWYbZ_\Zg\[lhY_YZ_iYdWZ¼\WpjZZx]__d̂XZd̀Z_\ZcYZb\̂YẐYV_hfZnd_iZ[d̂d[VhZ
bV[VXYZ_\Z̀]WW\]̂bd̂XZ[V_YWdVh̀ZV̂bZi\hỲZ_\ZcYZlV_giYbZV̂b̄\WZadWYZ̀VaYZV̀ZWYs]dWYbZ_\Z_iYZ̀V_d̀aVg_d\̂Z\aZ_iYZ
x\̂ _̀W]g_d\̂Z¿V̂VXYWqZoWgid_Yg_ZV̂bZyn̂YWj
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RSTUVWUWXYZ[\]̂_̀_\]ab_cd\e[\dcfc]̀ghc\̂i\gjjk̀glcd\m în\_oajj\ec\êiZc\e[\̀oc\p̂Z̀ia]̀̂i\ic_q̂Z_gejcr\̀ocicf̂ics\\YZ[\
p̂Z̀ia]̀̂i\tô\g_\icubgicd\̀̂\]b̀\aZd\qà]o\g̀_\Zct\m în\̀̂\qîhgdc\]̂Zdg̀ĝZ_\f̂i\̂̀oci\]̂Z̀ia]̀̂i_\̀̂\]̂lqjc̀c\̀ocgi\
Zct\m în\aZd\tô\ta_\Ẑ \̀vghcZ\adcubàc\qiĝi\Ẑ g̀]c\̂f\̀oc\]̂Zdg̀ĝZ_\icubgicd\f̂i\]̂lqjc̀ĝZ\̂f\_b]o\m în\ecf̂ic\
d̂gZv\g̀_\m înr\_oajj\]oaivc\̀oc\p̂Z̀ia]̀̂i\gZ\dcfabj̀\̀oc\d̂]blcZ̀cd\]̂_̀\̂f\̀oc\]b̀̀gZv\aZd\qà]ogZv\m în\qjb_\wxy\
f̂i\̂hciocad\aZd\qîfg̀\bZjc__\̂̀ocitg_c\_qc]gfgcds

RSTUVWUzSpb̀̀gZv\aZd\qà]ogZv\̂f\aZ[\m în\_oajj\ec\ladc\gZ\_b]o\a\laZZci\a_\̀̂\Ẑ \̀eica]o\aZ[\qîhg_ĝZ_\̂f\aZ[\
vbaiaZ̀cc\̂i\taiiaZ̀[\̂Z\c{g_̀gZv\m în\jcf̀\gZ\qja]c\̂i\vbaiaZ̀cc\̂i\taiiaZ̀[\icubgicd\f̂i\og_\Zct\m îns\\|à]ogZv\̂f\
m în\_oajj\là]o\c{g_̀gZv\ad}a]cZ̀\_bifa]c_\aZd\qà]o\t̂in\_oajj\ec\dg_vbg_cd\]̂lqjc̀cj[\̀̂\ogdc\aZ[\̀ia]c\̂f\
qà]ogZvs

RSTUVWU~S�cfci\̀̂\p̂Z̀ia]̀\��cZciajr\�bqqjclcZ̀ai[\aZd\̂̀oci\]̂Zdg̀ĝZ_�\�c]̀ĝZ\�w\����\pb̀̀gZv\aZd\|à]ogZv\f̂i\
l̂ ic\gZf̂ilàĝZs

RSTUVzS��������S��
RSTUVzUV\�oc\p̂Z̀ia]̀̂i\_oajj\nccq\̀oc\qiclg_c_\aZd\_biîbZdgZv\aica\ficc\fîl\a]]blbjàĝZ\̂f\ta_̀c\làcigaj_\aZd\
ibeeg_o\]ab_cd\e[\̂qciàĝZ_\bZdci\̀oc\p̂Z̀ia]̀s\Ỳ\]̂lqjc̀ĝZ\̂f\̀oc\m înr\̀oc\p̂Z̀ia]̀̂i\_oajj\icl̂ hc\ta_̀c\
làcigaj_r\ibeeg_or\̀oc\p̂Z̀ia]̀̂i�_\̀̂ ĵ_r\]̂Z_̀ib]̀ĝZ\cubgqlcZ̀r\la]ogZci[r\aZd\_biqjb_\làcigaj_\fîl\aZd\aêb̀\
òc\|î}c]̀s

RSTUVzU�\�f\̀oc\p̂Z̀ia]̀̂i\fagj_\̀̂\]jcaZ\bq\a_\qîhgdcd\gZ\̀oc\p̂Z̀ia]̀\�̂]blcZ̀_r\̀oc\�tZcir\̂i\p̂Z_̀ib]̀ĝZ\
�aZavci\tg̀o\̀oc\�tZci�_\aqqîhajr\la[\d̂\_̂\aZd\̀oc\�tZci\_oajj\ec\cZ̀g̀jcd\̀̂\icglebi_clcZ̀\fîl\̀oc\p̂Z̀ia]̀̂is

RSTUVzUTX�a]o\|iglc\p̂Z̀ia]̀̂i\g_\_̂jcj[\ic_q̂Z_gejc\f̂i\]jcaZkbq\̀̂\̀oc\p̂Z_̀ib]̀ĝZ\�aZavci�_\aZd\�tZci�_\
_àg_fa]̀ĝZs\\�bìocir\ca]o\p̂Z̀ia]̀̂i\_oajj\fbjj[\]̂ q̂ciàc\tg̀o\ajj\̂̀oci\p̂Z̀ia]̀̂i_\gZ\̀oc\]̂ îdgZàcd\cff̂ì\̀̂\lcc̀\
òc\�tZci�_\̀glc\aZd\ubajg̀[\icubgiclcZ̀_\f̂i\]jcaZkbqs

RSTUV~S������S��S �¡¢
�oc\p̂Z̀ia]̀̂i\_oajj\qîhgdc\̀oc\�tZcir\p̂Z_̀ib]̀ĝZ\�aZavcir\aZd\Yi]og̀c]̀\tg̀o\a]]c__\̀̂\̀oc\m în\gZ\qicqaiàĝZ\
aZd\qîvic__\tocichci\ĵ]àcds

RSTUV£S¤�¥������¦S§������S��̈S���¥¡��©��
�oc\p̂Z̀ia]̀̂i\_oajj\qa[\ajj\î[aj̀gc_\aZd\jg]cZ_c\fcc_s\�oc\p̂Z̀ia]̀̂i\_oajj\dcfcZd\_bg̀_\̂i\]jagl_\f̂i\gZfigZvclcZ̀\̂f\
]̂q[igvò_\aZd\qàcZ̀\igvò_\aZd\_oajj\ôjd\̀oc\�tZcir\p̂Z_̀ib]̀ĝZ\�aZavcir\aZd\Yi]og̀c]̀\oailjc__\fîl\ĵ__\̂Z\
a]]̂bZ̀\̀ociĉfr\eb̀\_oajj\Ẑ \̀ec\ic_q̂Z_gejc\f̂i\dcfcZ_c\̂i\ĵ__\tocZ\a\qaìg]bjai\dc_gvZr\qî]c__r\̂i\qîdb]̀\̂f\a\
qaìg]bjai\laZbfa]̀bici\̂i\laZbfa]̀bici_\g_\icubgicd\e[\̀oc\p̂Z̀ia]̀\�̂]blcZ̀_r\̂i\tocic\̀oc\]̂q[igvò\hĝjàĝZ_\aic\
]̂Z̀agZcd\gZ\�iatgZv_r\�qc]gfg]àĝZ_r\̂i\̂̀oci\d̂]blcZ̀_\qicqaicd\e[\̀oc\�tZcir\Yi]og̀c]̀r\̂i\p̂Z_̀ib]̀ĝZ\
�aZavcis\ª̂tchcir\gf\aZ\gZfigZvclcZ̀\̂f\a\]̂q[igvò\̂i\qàcZ̀\g_\dg_]̂hcicd\e[r\̂i\ladc\nẐtZ\̀̂r\̀oc\p̂Z̀ia]̀̂ir\̀oc\
p̂Z̀ia]̀̂i\_oajj\ec\ic_q̂Z_gejc\f̂i\̀oc\ĵ__\bZjc__\̀oc\gZf̂ilàĝZ\g_\qîlq̀j[\fbiZg_ocd\̀̂\̀oc\Yi]og̀c]̀\̀oîbvo\̀oc\
p̂Z_̀ib]̀ĝZ\�aZavcis

RSTUV«S¬�̈���®�������
\̄�sw°sw\�̂\̀oc\fbjjc_̀\c{̀cZ̀\qcilg̀̀cd\e[\jatr\̀oc\p̂Z̀ia]̀̂i\_oajj\dcfcZdr\gZdclZgf[\aZd\ôjd\oailjc__\̀oc\�tZcir\
Yi]og̀c]̀r\aZd\̀oc\p̂Z_̀ib]̀ĝZ\�aZavcir\aZd\ca]o\̂f\̀ocgi\]̂Z_bj̀aZ̀�_r\̂ffg]ci_r\êaid\lcleci_r\avcZ̀_r\aZd\
clqĵ[cc_r\fîl\aZd\avagZ_̀\aZ[\_bg̀_r\]jagl_r\dalavc_r\ĵ__c_r\̂i\c{qcZ_c_r\gZ]jbdgZv\eb̀\Ẑ \̀jglg̀cd\̀̂\à̀ îZc[_�\
fcc_\aZd\jg̀gvàĝZ\]̂_̀_r\aig_gZv\̂b̀\̂f\̂i\ic_bj̀gZv\fîl\qcif̂ilaZ]c\̂f\̀oc\m înr\gZ]jbdgZv\_bg̀_r\]jagl_r\dalavc_r\
ĵ__c_\̂i\c{qcZ_c_\à̀igeb̀aejc\̀̂\aZ[\êdgj[\gZ}bi[r\_g]nZc__r\dg_ca_cr\̂i\dcàor\̂i\gZ}bi[\̀̂\̂i\dc_̀ib]̀ĝZ\̂f\aZ[\
àZvgejc\qîqcì[r\gZ]jbdgZv\ĵ__\̂f\b_c\ic_bj̀gZv\̀ocicfîlr\̂i\aZ[\_̀àb̀̂ i[\hĝjàĝZ_r\eb̀\̂Zj[\̀̂\̀oc\c{̀cZ̀\]ab_cd\gZ\
tôjc\̂i\gZ\qaì\e[\̀oc\a]̀r\̂lg__ĝZr\fabj̀r\̂i\_̀àb̀̂ i[\hĝjàĝZ\̂f\̀oc\p̂Z̀ia]̀̂ir\a\_be]̂Z̀ia]̀̂ir\̂i\aZ[\qci_̂Z\̂i\
cZ̀g̀[\dgic]̀j[\̂i\gZdgic]̀j[\clqĵ[cd\e[\̀oclr\̂i\aZ[\qci_̂Z\̂i\cZ̀g̀[\f̂i\tô_c\a]̀_\̀oc[\la[\ec\jgaejc\̂i\aig_c_\̂b̀\̂f\
q̂ciàĝZ\̂f\jat\a_\a\]̂Z_cubcZ]c\̂f\aZ[\a]̀\̂i\̂lg__ĝZ\̂f\̀oc\p̂Z̀ia]̀̂ir\aZ[\�be]̂Z̀ia]̀̂ir\aZ[̂Zc\dgic]̀j[\̂i\
gZdgic]̀j[\clqĵ[cd\e[\aZ[\̂f\̀oclr\̂i\aZ[̂Zc\f̂i\tô_c\a]̀_\aZ[\̂f\̀oc\aêhc\la[\ec\jgaejcr\icvaidjc__\̂f\toc̀oci\
aZ[\̂f\̀ocl\oa_\eccZ\ZcvjgvcZ̀s\\�og_\qîhg_ĝZ\_oajj\Ẑ \̀ec\]̂Z_̀ibcd\̀̂\icubgic\̀oc\p̂Z̀ia]̀̂i\̀̂\gZdclZgf[\̀oc\
�tZcir\Yi]og̀c]̀\̂i\p̂Z_̀ib]̀ĝZ\�aZavci\f̂i\̀oc\ZcvjgvcZ]c\̂f\̀oc\�tZcir\Yi]og̀c]̀\̂i\p̂Z_̀ib]̀ĝZ\�aZavcir\
ic_qc]̀ghcj[r\̀̂\̀oc\c{̀cZ̀\_b]o\ZcvjgvcZ]cr\gZ\tôjc\̂i\gZ\qaìr\qî{glàcj[\]ab_cd\̀oc\dalavc_\ic_bj̀gZv\gZ\̀oc\_bg̀r\
]jaglr\dalavcr\ĵ__\̂i\c{qcZ_cs
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RSTUVWUXYZ[Y\]̂_̀aŶb̂_[acŶ[dYefgah[YhgYf[c_cdY_[if̀[_j_fiYk[ifgYcl_aYmf\c_h[YnopqYrdŶ[Yf̀e]hdffYhjYclfYsh[cĝ\chgtY
Ŷmkr\h[cĝ\chgtŶ[dh[fYi_gf\c]dYhgY_[i_gf\c]dYf̀e]hdfiYrdYclf̀tYhgŶ[dh[fYjhgYulhafŶ\caYclfdỲ d̂YrfY]_̂r]ftYclfY
_[if̀[_j_\̂c_h[Yhr]_b̂c_h[Yk[ifgYmf\c_h[YnopqopYal̂]]Y[hcYrfY]_̀_cfiYrdŶY]_̀_ĉc_h[Yh[Ŷ̀ hk[cYhgYcdefYhjYî`̂bfatY
\h̀ ef[âc_h[tYhgYrf[fj_caYêd̂r]fYrdYhgYjhgYclfYsh[cĝ\chgYhgŶYmkr\h[cĝ\chgYk[ifgYuhgvfgawY\h̀ ef[âc_h[Ŷ\catY
i_âr_]_cdYrf[fj_cŶ\catYhgYhclfgYf̀e]hdffYrf[fj_cŶ\cao

RSTUVWUTYZ[Ŷ[dŶ[iŶ]]Ys]̂_̀aŶb̂_[acYclfYxu[fgtYsh[acgk\c_h[Yy [̂̂bfgtYhgYclfYzg\l_cf\cYhgYclf_gŶbf[caYhgYf̀e]hdffaY
rdYcl_giYêgc_fatYclfY_[if̀[_j_\̂c_h[Yhr]_b̂c_h[Yk[ifgY{YnopqYal̂]]Ŷee]dŶ[iYal̂]]Y[hcYrfY]_̀_cfiYrdY]_̀_ĉc_h[YhgY
^̀hk[cYhjYhgYcdefYhjYî`̂bfatY\h̀ ef[âc_h[tYhgYrf[fj_caYêd̂r]fYrdYhgYjhgYclfYsh[cĝ\chgYhgYmkr\h[cĝ\chgao

RSTUVWU|Ssh[cĝ\chgYal̂]]Y\h̀ e]dYu_cltŶ[iY\hhefĝcfYu_cltYsh[acgk\c_h[Yy [̂̂bfgtYzg\l_cf\cŶ[iYxu[fgY_[Y\h̀ e]d_[bY
u_clY]fb̂]Ygf}k_gf̀f[caoYYz̀ h[bYhclfgYcl_[batYsh[cĝ\chgYal̂]]YrfYgfaeh[a_r]fYjhgYefgjhg̀_[bY\hggf\c_~fY�hgvYu_cl_[Y
[̂dŶr̂cf̀f[cYefg_hiaYegfa\g_rfiYrdYbh~fg[̀ f[ĉ]Yf[c_c_faY_[\]ki_[bYrkcY[hcY]_̀_cfiYchYxm�ztŶeef̂]_[bYjgh̀ Y
if\_a_h[aYhgYhgifgatYgf}kfac_[bYf�cf[a_h[aYh[Ŷr̂cf̀f[cYefg_hiatŶ[iYjkg[_al_[bYak\lY_[jhg̀ ĉ_h[YhgYf~_if[c_̂gdY
`̂cfg_̂]ŶaỲ d̂YrfY[f\faâgdYhgŶaỲ d̂YrfYgf}kfacfiYrdYsh[acgk\c_h[Yy [̂̂bfgtYzg\l_cf\cYhgYxu[fgYchYjk]]dYeghcf\cYclfY
g_blcaŶ[iY_[cfgfacaYhjYxu[fgtYsh[acgk\c_h[Yy [̂̂bfgtŶ[iYzg\l_cf\cYu_clYgfaef\cYchYehaa_r]ftYclgf̂cf[fiYhgYef[i_[bY
egh\ffi_[baYhgYhgifgao

RSTUV�S������������S����������������
RSTUV��sh[cĝ\chgŶbgffatY_[Ŷii_c_h[YchŶ]]YhclfgYgfaeh[a_r_]_c_faŶ[iYikc_faYk[ifgYclfYsh[cĝ\c�

����������hYkafŶ]]Y[f\faâgdỲf̂[aYchYi_a\h~fgŶ[iYchY[hc_jdYclfYsh[acgk\c_h[Yy [̂̂bfgtYzg\l_cf\cŶ[iYxu[fgY_[Y
ug_c_[bYhjŶ[dYifjf\cY_[YhclfgY�hgvYkeh[Yul_\lYclfYâc_aĵ\chgdYefgjhg̀ [̂\fYhjYclfY�hgvỲ d̂Yifef[itŶ[iYchŶ]]huŶY
gf̂ah[̂r]fŶ̀ hk[cYhjYc_̀fYjhgYgf̀fid_[bYak\lYifjf\caoYYZjYsh[cĝ\chgYalhk]iYegh\ffiYu_clYclfY�hgvtYsh[cĝ\chgYal̂]]Y
rfY\h[a_ifgfiYchYl̂~fŶ\\fecfiŶ[iYrfYgfaeh[a_r]fYjhgYak\lYhclfgY�hgvYk[]faaYh~fgYsh[cĝ\chgwaYug_ccf[Yhr�f\c_h[tY
sh[cĝ\chgYal̂]]Yl̂~fYegh\ffifiYekgak̂[cYchYug_ccf[Y_[acgk\c_h[aYjgh̀ YclfYzg\l_cf\co

RSTUV�UXY�hYakr̀ _cYchYxu[fgtYsh[acgk\c_h[Yy [̂̂bfgtŶ[iYzg\l_cf\cYegh̀ ec]dYkeh[Ygf}kfactY_[jhg̀ ĉ_h[Yu_clYgfaef\cYchY
clfY[̂ f̀atYgfaeh[a_r_]_c_faŶ[iYc_c]faYhjYclfYeg_[\_ê]Ỳf̀rfgaYhjYsh[cĝ\chgwaYaĉjjo

RSTUV�UTY�hYĉvfŶ]]YacfeaY[f\faâgdYchŶ~h_iY]̂rhgYi_aekcfa�Ŷ[iYchYrfYgfaeh[a_r]fYjhgŶ[dYif]̂daŶ[iYî`̂bfaYchYxu[fgY
\̂kafiYrdYak\lYi_aekcfao

RSTUV�U|Y�hYêdYjhgY\hacaYhjYgfê_gYchYhclfgY�hgvŶccg_rkĉr]ftY_[Yulh]fYhgY_[YêgctYchYclfYĵk]cYhgY[fb]_bf[\fYhjY
sh[cĝ\chgŶ[iYxu[fgwaY\l̂gbfaYjhgYgf̀h~̂]YhjYgkrr_alŶccg_rkcfiYchYsh[cĝ\chgtŶ[iŶ[dY\]f̂[�keYgf]̂cfiYchY
sh[cĝ\chgYhgYclfY�hgvtŶaYifcfg̀_[fiYrdYxu[fgYhgYsh[acgk\c_h[Yy [̂̂bfgo

RSTUV�U�Y�hY\h̀ e]dYu_clŶ]]Y]fb̂]Ygf}k_gf̀f[ca�YchŶeef̂gŶcYlf̂g_[batYegh\ffi_[baYhgY_[Y\hkgcY_[Ygfaef\cYhjYak\lY
\h̀ e]_̂[\fYhgY_[Ygfaef\cYhjY~_h]̂c_h[aYhgY\]̂_̀fiY~_h]̂c_h[aYhjY]fb̂]Ygf}k_gf̀f[ca�YchYêdŶ[dYj_[faYhgYef[̂]c_faY
_̀ehafiYjhgYâ_iY~_h]̂c_h[a�Ŷ[iYchYêdŶ]]Y]fb̂]YjffatYj_[faŶ[iYef[̂]c_faY_[\kggfiYrdYhgY_̀ehafiYkeh[Yxu[fgYgf]̂c_[bY
chYsh[cĝ\chgwaY\h̀ e]_̂[\ftY~_h]̂c_h[aYhgY\]̂_̀fiY~_h]̂c_h[aoY�_clhkcY]_̀_c_[bYclfYjhgfbh_[btYsh[cĝ\chgYal̂]]Ŷeef̂gY
ĉYlf̂g_[batYegh\ffi_[baŶ[i�hgY_[Y\hkgcŶ[iY\h[af[cYchY_caYakrac_ckc_h[ŶaŶYêgcdYifjf[î[cY_[Ygfaef\cYhjŶ]]Yak̀ h̀[afaY
[̂iY\]̂_̀fiY~_h]̂c_h[aŶg_a_[bYhkcYhjYhgYgf]̂c_[bYchYclfY�hgvo

RSTUV�U�Y�hcYchYi_ae]̂dYh[YhgŶrhkcYclfY�gh�f\cYa_cfŶ[dYa_b[tYcĝif̀ ĝvYhgYhclfgŶi~fgc_af̀f[cYu_clhkcYug_ccf[Y\h[af[cY
hjYclfYxu[fgo

RSTUV�U�Y�̂\lYsh[cĝ\chgwaYmkr\h[cĝ\chgŶ[iYakee]_fgYal̂]]YrfYrhk[iYrdŶ]]Ysh[cĝ\cY h\k̀ f[caYchYclfYầ fYf�cf[cY
[̂iYu_clYclfYầ fYfjjf\cŶaY_jYclfYmkr\h[cĝ\chgYhgYakee]_fgYufgfYclfYsh[cĝ\chgoYYsh[cĝ\chgYal̂]]Y\̂kafYmkr\h[cĝ\chgaY
[̂iYakee]_fgaYchY\h̀ e]dYu_clŶ]]YclfYsh[cĝ\cY h\k̀ f[caoYYsh[cĝ\chgYal̂]]YrfYgfaeh[a_r]fYjhgŶ]]YclfŶ\catYuhgvtY
`̂cfg_̂]Ŷ[iYf}k_è f[cYhjY_caYmkr\h[cĝ\chgaŶ[iYakee]_fgŶ[iŶ]]Yefgah[aYf_clfgYi_gf\c]dYhgY_[i_gf\c]dYf̀e]hdfiYrdŶ[dY
hjYclf̀o

RSTUV�UWY�h�
¡¢ £kg[_alŶY\h̀ efcf[cŶ[iŶif}k̂cfYaĉjjŶ[iYkafY_caYrfacYav_]]Ŷ[iŶccf[c_h[YjhgYclfYeghefgŶì _[_acĝc_h[tY

\hhgi_[̂c_h[tYakefg~_a_h[tŶ[iYakefg_[cf[if[\fYhjYclfY�hgv�
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RS TUVWXYZ[\]̂[\_ÙabU[c[X]\̀d\Wee\cW][UYWef\WXg\[hbY_c[X]\f̀\]̂W]\]̂[i\jYee\k[\WlWYeWke[\W]\]̂[\]Yc[\
X[[g[g\d̀U\]̂[\m Ùno

Rp q[[_\WX\Wg[hbW][\d̀Ua[\̀d\fnYee[g\j̀Un[Uf\̀X\]̂[\r̀k\]̀\àc_e[][\]̂[\m Ùn\YX\f]UYa]\WaàUgWXa[\jY]̂\Wee\
U[hbYU[c[X]f\̀d\]̂[\s̀X]UWa]\t̀abc[X]fo

Ru vWYX]WYX\]̂ÙbV̂ b̀]\]̂[\gbUW]ỲX\̀d\]̂[\m Ùn\W\àc_[][X]\fb_[UYX][Xg[X]\WXg\WXi\X[a[ffWUi\WffYf]WX]fw\
Wee\̀d\ĵ c̀\f̂Wee\k[\Waa[_]Wke[\]̀\TjX[U\WXg\f̂Wee\X̀]\k[\âWXV[g\jY]̂̀ b]\]̂[\àXf[X]\̀d\]̂[\TjX[Uo

Rx yXd̀Ua[\gYfaY_eYX[\WXg\̀Ug[U\WXg\X̀]\]̀\[c_èi\W]\]̂[\zÙr[a]\WXi\bXdY]\_[Uf̀X\̀U\WXìX[\X̀]\fnYee[g\YX\
]̂[\]Wfn\WffYVX[go\WXg

R{ zÙlYg[\fb_[UlYfỲX\ki\[|_[U]f\YX\Wee\Wf_[a]f\̀d\]̂[\W__eYaW]ỲX\̀d\]̂[\cW][UYWefw\[hbY_c[X]\̀U\fif][c\
k[YXV\dWkUYaW][g\WXg\YXf]Wee[g}

~�������\�̂W]\Yd\WXi\m Ùn\Yf\_[Ud̀Uc[g\ĵYâ\Yf\àX]UWUi\]̀\e[VWe\U[hbYU[c[X]fw\]̀\_Ùc_]ei\cWn[\Wee\âWXV[f\Wf\
U[hbYU[g\WXg\]Wn[\Wee\̀]̂[U\àUU[a]Yl[\Wa]ỲX\]̀\àc_ei\]̂[U[jY]̂\WXg\_Wi\Wee\àf]f\WUYfYXV\]̂[U[\dÙc}

~��������\�̂W]\WXi\U[lY[j\̀U\àXfYg[UW]ỲX\ki\TjX[Uw\s̀Xf]Uba]ỲX\vWXWV[Uw\̀U\�UâY][a]\̀d\WXi\c[]̂̀ g\̀d\
àXf]Uba]ỲXw\YXl[X]ỲXw\W__eYWXa[w\_Ùa[ffw\WU]Yae[w\g[lYa[\̀U\cW][UYWe\̀d\WXi\nYXg\f̂Wee\k[\d̀U\Y]f\V[X[UWe\Wg[hbWai\d̀U\
]̂[\m Ùn\WXg\f̂Wee\X̀]\k[\WX\W__ÙlWe\d̀U\]̂[\bf[\]̂[U[̀d\ki\s̀X]UWa]̀U\YX\lỲeW]ỲX\̀d\WXi\_W][X]\̀U\̀]̂[U\UYV̂]f\̀d\WXi\
]̂YUg\_[Uf̀X}\\TjX[U\WXg\�UâY][a]\f̂Wee\YX\X̀\[l[X]\k[\g[[c[g\]̀\̂Wl[\U[lY[j[g\̀U\]̀\̂Wl[\k[[X\U[hbYU[g\]̀\U[lY[j\̀U\
àXfYg[U\]̂[\c[WXf\WXg\c[]̂̀ gf\̀d\àXf]Uba]ỲXw\Wee\̀d\ĵYâ\WU[\â f̀[X\[|aebfYl[ei\ki\]̂[\s̀X]UWa]̀U}

~��������\�̂W]\Yd\WXi\_ÙlYfỲX\̀d\]̂[\s̀X]UWa]\t̀abc[X]f\àXdeYa]f\jY]̂\WXi\WVU[[c[X]\Wc̀ XV\c[ck[Uf\̀d\]UWg[\
Wff̀aYW]ỲXfw\̀U\jY]̂\W\bXỲX\̀U\eWk̀U\àbXaYe\ĵYâ\U[VbeW][f\]̂[\j̀Un\]̀\k[\_[Ud̀Uc[g\ki\W\_WU]YabeWU\]UWg[w\]̀\
U[àXaYe[\fbâ\àXdeYa]\jY]̂̀ b]\g[eWi\̀U\gWcWV[\]̀\TjX[U}\\�X\]̂[\[l[X]\]̂[\_ÙVU[ff\̀d\]̂[\m Ùn\Yf\g[eWi[g\ki\fbâ\
àXdeYa]w\�UâY][a]\cWi\U[hbYU[\]̂W]\̀]̂[U\cW][UYWe\̀U\[hbY_c[X]\̀d\[hbWe\̀U\k[]][U\nYXg\WXg\hbWeY]i\k[\_ÙlYg[g\W]\X̀\
WggY]ỲXWe\àf]\]̀\TjX[U}\\�̂Yf\UYV̂]\̀d\fbkf]Y]b]ỲX\f̂Wee\X̀]\eYcY]\̀]̂[U\UYV̂]f\]̂W]\]̂[\TjX[U\cWi\̂Wl[\àXa[UXYXV\
fbâ\g[eWi}

~�������\�X\WaàUgWXa[\jY]̂\èaWe\̀U\��\�]W][\�Wjf\WXg\�[VbeW]ỲXfw\]̂[\s̀X]UWa]̀Uw\YXaebgYXV\WXi\̀d\Y]f\[c_èi[[fw\
fbkàX]UWa]̀Ufw\fb__eY[Uf\̀U\cW][UYWec[X\̀U\̀]̂[U\U[_U[f[X]W]Yl[fw\f̂Wee\X̀]\bf[\]̀kWaà\YX\WXi\d̀Uc\̀X\]̂[\_U[cYf[f\
gbUYXV\]̂[\àbUf[\̀d\]̂[\m Ùn}\\s̀X]UWa]̀Uf\dWYeYXV\]̀\WkYg[\ki\]̂Yf\U[hbYU[c[X]\f̂Wee\k[\_Ù̂ YkY][g\dÙc\j̀UnYXV\W]\]̂[\
fY][\WXg\f̂Wee\k[\U[f_̀XfYke[\d̀U\WXi\àXf[hb[X]\g[eWif\̀U\Wgg[g\àf]f\]̀\]̂[\TjX[U\Wf\W\U[fbe]\̀d\fbâ\X̀Xàc_eYWXa[}

~��������\�̂[\s̀X]UWa]̀U\f̂Wee\_ÙlYg[\U[Wf̀XWke[\WXg\lYfYke[\Yg[X]YdYaW]ỲX\d̀U\[Wâ\[c_èi[[w\�bkàX]UWa]̀Uw\̀U\̀]̂[U\
_[Uf̀X\W]\]̂[\zÙr[a]\fY][w\WXg\f̂Weew\b_̀X\U[hb[f]\̀d\]̂[\TjX[Uw\cWn[\WlWYeWke[\W\eYf]\̀d\XWc[f\̀d\]̂̀ f[\[c_èi[[fw\
�bkàX]UWa]̀Uf\̀U\̀]̂[Uf\j̀UnYXV\bXg[U\]̂[\gYU[a]ỲX\̀d\]̂[\s̀X]UWa]̀U\W]\]̂[\zÙr[a]\fY][}\\�Xi\fbâ\Yg[X]YdYaW]ỲX\f̂Wee\
k[\U[Wf̀XWkei\lYfYke[\]̀\]̂[\s̀Xf]Uba]ỲX\vWXWV[Uw\�UâY][a]\WXg\]̀\TjX[U�f\̀U\�[XWX]f�\_[Uf̀XX[e\W]\Wee\]Yc[f\]̀\
Weèj\]̂[\TjX[U\]̀\cWYX]WYX\]̂[\fWd[]i\WXg\f[abUY]i\̀d\kbYegYXVfw\_Ù_[U]iw\WXg\_[Uf̀Xf\W]\]̂[\zÙr[a]\fY][}\\s̀X]UWa]̀Uf\
dWYeYXV\]̀\WkYg[\ki\]̂Yf\U[hbYU[c[X]\WU[\gYdd[U[X]\dÙc\]̂̀ f[\Wf\YXgYaW][g}

~��������\�̂[\s̀X]UWa]̀Uw\Y]f\[c_èi[[f\WXg\�bkàX]UWa]̀Uf\WXg\]̂[YU\[c_èi[[f\f̂Wee\k[\fbkr[a]\]̀\WXg\WkYg[\ki\Ube[f\
WXg\U[VbeW]ỲXf\[f]WkeYf̂[g\ki\]̂[\TjX[U}\\�̀\j[W_̀Xf\̀d\WXi\nYXg\f̂Wee\k[\_[UcY]][g\̀X�fY][o\]̂[U[\f̂Wee\k[\X̀\
ŴUWffc[X]\̀d\W\f[|bWew\[]̂XYaw\̀U\U[eYVỲbf\XW]bU[o\]̂[U[\f̂Wee\k[\X̀\bf[\̀d\_ÙdWXY]i}

~��������������������������������� ¡��¢£¡������¤��¡£�£�¢���¥���
~�������\�̂[\s̀X]UWa]̀U\WanX̀je[gV[f\Y]\̂Wf\fW]YfdY[g\Y]f[ed\Wf\]̀\]̂[\XW]bU[\WXg\èaW]ỲX\̀d\]̂[\m Ùnw\]̂[\V[X[UWe\WXg\
èaWe\àXgY]ỲXfw\_WU]YabeWUei\]̂̀ f[\k[WUYXV\̀X\]UWXf_̀U]W]ỲXw\gYf_̀fWew\̂WXgeYXV\WXg\f]̀UWV[\̀d\cW][UYWefw\WlWYeWkYeY]i\
d̀\eWk̀Uw\cW][UYWefw\[hbY_c[X]w\b]YeY]Y[fw\ÙWgfw\j[W]̂[Uw\VÙbXg\jW][U\]Wke[w\âWUWa][U\̀d\fbUdWa[\WXg\fbkfbUdWa[\
cW][UYWef\WXg\àXgY]ỲXfw\]̂[\dWaYeY]Y[f\X[[g[g\]̀\_Ùf[ab][\]̂[\m Ùnw\WXg\Wee\̀]̂[U\dWa]̀Uf\ĵYâ\YX\WXi\jWi\Wdd[a]\]̂[\
m Ùn\̀U\]̂[\àf]\]̂[U[̀d\\bXg[U\]̂Yf\s̀X]UWa]}\�Xi\dWYebU[\ki\]̂[\s̀X]UWa]̀U\]̀\WahbWYX]\Y]f[ed\jY]̂\]̂[\WlWYeWke[\
YXd̀UcW]ỲX\àXa[UXYXV\]̂[f[\àXgY]ỲXf\jYee\X̀]\U[eY[l[\Y]\dÙc\]̂[\U[f_̀XfYkYeY]i\̀d\fbaa[ffdbeei\_[Ud̀UcYXV\j̀Un}\\
�[[\�[a]ỲX\¦\§}̈}̈}§}

~�������\�̂[\èaW]ỲX\̀d\[|Yf]YXV\d[W]bU[f\f̂ j̀X\̀X\_eWXf\Yf\YX][Xg[g\d̀U\V[X[UWe\YXd̀UcW]ỲX\̀Xei}\\�̂[\s̀X]UWa]̀U\Yf\
f̀e[ei\U[f_̀XfYke[\d̀U\WaabUW][\g[][UcYXW]ỲX\̀d\]̂[\èaW]ỲX\̀d\Wee\f]Uba]bU[f\WXg\f̂Wee\X̀]\k[\[X]Y]e[g\]̀\WXi\[|]UW\
_Wic[X]\gb[\]̀\WXi\bXd̀U[f[[X\gYddYabe]Y[f\̀U\gYf]WXa[f\[XàbX][U[g\YX\]̂[\m Ùn}
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RSTUVTSWXYZW[\]̂_̀\abcWdZe_YbcŴadWd̂_̂ŴbW_\WfadZghg\fadW]\ad̀_̀\abWŶiZWjZZaW\j_̂̀aZdWkg\lWgZ]\gdbcWbfgk̂]ZW
àd̀]̂_̀\abŴadWd̂_̂WkfgàbYZdWjmW\_YZgbnWWXYZẀak\gl̂ _̀\aWkfgàbYZdẀbWb\[Z[mWk\gW_YZW]\aiZàZa]ZW\kW_YZWo\a_ĝ]_\gW
p̀_Y\f_ŴamWp̂gĝa_mcWZqegZbbZdW\gẀle[̀ZdŴbW_\Ẁ_bŴ]]fĝ]mW\gW]\le[Z_ZaZbbnWWX\W_YZWZq_Za_WeZgl̀__ZdWjmW[̂pcW_YZW
o\a_ĝ]_\gWbŶ[[Wl̂rZWa\W][̂̀lŴĥ àb_W_YZWspaZgW\gWtg]Ỳ_Z]_W\gW_YZWo\ab_gf]_̀\aWu â̂hZgWp̀_YWgZbeZ]_W_\W_YZW
]̂]fĝ]mW\gW]\le[Z_ZaZbbW\kWbf]YẀak\gl̂ _̀\aẀkWZgg\aZ\fbcW\gẀkW_YZW]\ad̀_̀\abWk\fadŴ_W_YZW_̀lZW\kW]\ab_gf]_̀\anW

RvSTUwvxyz{|}~�|�yzv�|}�{{�{
RvSTUwTwWXYZWo\a_ĝ]_\gWbŶ[[WjZWb\[Z[mWgZbe\ab̀j[ZWk\gW_YZW[\̂dW]\ad̀_̀\abW]gẐ_ZdWdfg̀ahW]\ab_gf]_̀\anWWXYZWo\a_ĝ]_\gW
bŶ[[WjZWgZbe\ab̀j[ZWk\gWgZê g̀̀ahŴamWb_gf]_fgZWpỲ]YẀbWd̀b[\]̂_ZdcW\iZgWb_ĝ̀aZdcW\gWd̂l̂hZdWdfg̀ahW]\ab_gf]_̀\an

RvSTUwTUWXYZWo\a_ĝ]_\gẀbWgZbe\ab̀j[ZWk\gWgZb_\ĝ_̀\aŴad�\gWgZê g̀W\kWf_̀[̀_̀ZbcWeg\eZg_mcWjf̀[d̀ahbcWêiZlZa_cW
p̂[rp̂mbcWg\̂dbcWZ_]nWd̂l̂hZdWjmẀ_bŴ]_̀ì_̀Zbn

RvSTUUv�}��z�z�v�z�v�z{|}~�|�yz{
RvSTUUTwW�e\aW�fjb_̂a_̀̂[Wo\le[Z_̀\aW\kW_YZW�\grcW_YZWo\a_ĝ]_\gWbŶ[[W\g̀Za_ŴadẀab_gf]_W_YZWspaZg�bWdZb̀hâ_ZdW
eZgb\aaZ[ẀaW_YZW\eZĝ_̀\aŴadWl̂ à_Zâa]ZW\kŴ[[WZ�f̀elZa_WkfgàbYZdWjmW_YZWo\a_ĝ]_\gŴadWbŶ[[W_fgaW\iZgŴ[[W
eZg_̀aZa_W[̀_Zĝ_fgZŴadW\eZĝ_̀\â[Wl̂af̂[bWgZ[̂_̀ahW_\W_YZWZ�f̀elZa_nWWXYZWk\gl̂_Wk\gW\gĥà�̀ahcWj̀ad̀ahcŴadW
dZ[̀iZg̀ahWbf]YWl̂af̂[bWbŶ[[WjZŴbWdZb]g̀jZdẀaW_YZW�eZ]̀k̀]̂_̀\abn

����x��v�vvv��x����x�v���vx������x����v�������
Rv�Twv��z�}��
Rv�TwTwWXYZWtg]Ỳ_Z]_ẀbW_YZWeZgb\aW\gWZa_̀_mWgZ_̂̀aZdWjmW_YZWspaZgWefgbf̂a_W_\W�Z]_̀\aW�n�n�ŴadẀdZa_̀k̀ZdŴbWbf]YẀaW
_YZWthgZZlZa_n

Rv�TwTUWXYZWo\ab_gf]_̀\aWu â̂hZgẀbW_YZWeZgb\aW\gWZa_̀_mWgZ_̂̀aZdWjmW_YZWspaZgWefgbf̂a_W_\W�Z]_̀\aW�n�n�ŴadW
d̀Za_̀k̀ZdŴbWbf]YẀaW_YZWthgZZlZa_n

Rv�TwTSW�f_̀ZbcWgZbe\ab̀j̀[̀_̀ZbcŴadW[̀l̀_̂_̀\abW\kŴf_Y\g̀_mW\kW_YZWo\ab_gf]_̀\aWu â̂hZgŴadWtg]Ỳ_Z]_ŴbWbZ_Wk\g_YẀaW
_YZWo\a_ĝ]_W�\]flZa_bWbŶ[[Wa\_WjZWgZb_g̀]_ZdcWl\d̀k̀ZdcW\gWZq_ZadZdWp̀_Y\f_Wpg̀__ZaW]\abZa_W\kW_YZWspaZgcW
o\ab_gf]_̀\aWu â̂hZgcŴadWtg]Ỳ_Z]_nWo\abZa_WbŶ[[Wa\_WjZWfagẐb\âj[mWp̀_YYZ[dn

Rv�TwT�� kW_YZWZle[\mlZa_W\kW_YZWtg]Ỳ_Z]_W\gWo\ab_gf]_̀\aWu â̂hZgẀbW_Zgl̀â_ZdcW_YZWspaZgWbŶ[[WZle[\mŴWbf]]Zbb\gW
tg]Ỳ_Z]_W\gWo\ab_gf]_̀\aWu â̂hZgn

Rv�TwT¡�XYZWtg]Ỳ_Z]_WbŶ[[WjZWdZZlZdŴW_Ỳgd¢êg_mWjZaZk̀]̀̂gmW\kW_YZWo\a_ĝ]_ŴadW_YZW£ZaZĝ[Wo\ad̀_̀\abW\kW_YZW
o\ab_gf]_̀\aWo\a_ĝ]_ŴadW�fee[ZlZa_̂gmWo\ad̀_̀\abnWWtbWbf]YcWpYZgZWtg]Ỳ_Z]_Ẁa]fgbŴdd̀_̀\â[W]\b_bŴbŴWgZbf[_W\kW
]̂_̀\abW\kW_YZWo\a_ĝ]_\gW\gŴamW\kẀ_bW�fj]\a_ĝ]_\gbŴadWtg]Ỳ_Z]_ẀbWa\_WZa_̀_[ZdW_\W]\leZab̂_̀\abWk\gWbf]YW]\b_bWjmW
spaZgŴbWtdd̀_̀\â[W�Zgì]ZbcWbf]YŴdd̀_̀\â[W]\b_WbŶ[[WjZWê d̀WjmW_YZWo\a_ĝ]_\gWd̀gZ]_[mW_\W_YZWtg]Ỳ_Z]_ŴbW
tg]Ỳ_Z]_�bW]fggZa_Wĝ_Zbn

Rv�TUv��¤�z�{|}�|�yzvy¥v|¦�vxyz|}��|
Rv�TUTwWXYZWo\ab_gf]_̀\aWu â̂hZgŴadWtg]Ỳ_Z]_Wp̀[[Weg\ìdZŴdl̀àb_ĝ_̀\aW\kW_YZWo\a_ĝ]_ŴbWdZb]g̀jZdẀaW_YZW
o\a_ĝ]_W�\]flZa_bŴadWp̀[[WjZW_YZWspaZg�bWgZegZbZa_̂_̀iZbWdfg̀ahW]\ab_gf]_̀\aWfa_̀[W_YZWd̂_ZW_YZWtg]Ỳ_Z]_ẀbbfZbW_YZW
k̀â[WoZg_̀k̀]̂_ZWk\gW§̂mlZa_nWXYZWo\ab_gf]_̀\aWu â̂hZgŴadWtg]Ỳ_Z]_Wp̀[[WŶiZŴf_Y\g̀_mW_\Ŵ]_W\aWjZŶ[kW\kW_YZW
spaZgW\a[mW_\W_YZWZq_Za_Weg\ìdZdẀaW_YZWo\a_ĝ]_W�\]flZa_bn

Rv�TUTUWXYZWtg]Ỳ_Z]_Wp̀[[Wìb̀_W_YZWb̀_ZŴ_Ẁa_Zgî[bŴeeg\eg̀̂_ZW_\W_YZWb_̂hZW\kW]\ab_gf]_̀\acW\gŴbW\_YZgp̀bZŴhgZZdWp̀_YW
_YZWspaZgcW_\WjZ]\lZWhZaZĝ[[mWk̂l̀[̀̂gWp̀_YW_YZWeg\hgZbbŴadW�f̂[̀_mW\kW_YZWe\g_̀\aW\kW_YZW�\grW]\le[Z_ZdcŴadW_\W
dZ_Zgl̀aZẀaWhZaZĝ[ẀkW_YZW�\grW\jbZgiZdẀbWjZ̀ahWeZgk\glZdẀaŴWl̂aaZgẀad̀]̂_̀ahW_Ŷ_W_YZW�\grcWpYZaWkf[[mW
]\le[Z_ZdcWp̀[[WjZẀaŴ]]\gd̂a]ZWp̀_YW_YZWo\a_ĝ]_W�\]flZa_bnẄ\pZiZgcW_YZWtg]Ỳ_Z]_Wp̀[[Wa\_WjZWgZ�f̀gZdW_\Wl̂rZW
ZqŶfb_̀iZW\gW]\a_̀af\fbW\a¢b̀_ZẀabeZ]_̀\abW_\W]YZ]rW_YZW�f̂[̀_mW\gW�f̂a_̀_mW\kW_YZW�\grnWsaW_YZWĵb̀bW\kW_YZWb̀_ZWìb̀_bcW
_YZWtg]Ỳ_Z]_Wp̀[[WrZZeW_YZWspaZgŴadW_YZWo\ab_gf]_̀\aWu â̂hZgWgẐb\âj[mẀak\glZdŴj\f_W_YZWeg\hgZbbŴadW�f̂[̀_mW
\kW_YZWe\g_̀\aW\kW_YZW�\grW]\le[Z_ZdcŴadWeg\le_[mWgZe\g_W_\W_YZWspaZgŴadWo\ab_gf]_̀\aWu â̂hZgWra\paWdZì̂ _̀\abW
kg\lW_YZWo\a_ĝ]_W�\]flZa_bŴadWdZkZ]_bŴadWdZk̀]̀Za]̀ZbW\jbZgiZdẀaW_YZW�\grn

Rv�TUTSWXYZWo\ab_gf]_̀\aWu â̂hZgWbŶ[[Weg\ìdZW\aZW\gWl\gZWgZegZbZa_̂_̀iZbWpY\WbŶ[[WjZẀaŴ__Zad̂a]ZŴ_W_YZW§g\©Z]_Wb̀_ZW
pYZaZiZgW_YZW�\grẀbWjZ̀ahWeZgk\glZdnvXYZWo\ab_gf]_̀\aWu â̂hZgWp̀[[WdZ_Zgl̀aZẀaWhZaZĝ[ẀkW_YZW�\grW\jbZgiZdẀbW



�����

�

�����	
������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�
+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�
(��+.+�/�1�:%�*�%�� ;<$=<==�>)��&� "?$@?"$" �0&'*��A�'*��B�2CD;!""E""=�:��-��*F���*/��&�$@? @?"$""#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*G��,*�0/*��&3�#�%&'�
,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/H�)*�,/��1�I*�4�-*2�)���*�����-���������4��3%���&/#�*G,%�3�-��������J%�%2���2
KLM�N	�LO� P ;$$"@$!E@Q

�R

STUVWXYTZ[\Z]T̂XUVX_̀ \̀Ẑ_V̀TXaUbcXbcTXd\VbZ_̀bXe\̀f]TVbghXaUiiXjTTYXbcTXkaVTZX_V̂XlZ̀cUbT̀bXZT_g\V_SimXUV[\Z]T̂X\[X
bcTXYZ\WZTggX\[XbcTXn\ZjhX_V̂XaUiiXYZ\]YbimXZTY\ZbXb\XbcTXkaVTZX_V̂XlZ̀cUbT̀bXjV\aVX̂ToU_bU\VgX[Z\]XbcTXd\VbZ_̀bX
e\̀f]TVbgX_V̂XbcTX]\gbXZT̀TVbXpZ\qT̀bXg̀cT̂fiThX_V̂X̂T[T̀bgX_V̂X̂T[ÙUTV̀UTgX\SgTZoT̂XUVXbcTXn\Zjr

stuvwvuXxcTXd\VgbZf̀bU\VXy_V_WTZXaUiiXg̀cT̂fiTX_V̂X̀\\ẐUV_bTXbcTX_̀bUoUbUTgX\[XbcTXd\VbZ_̀b\ZX_V̂X\bcTZXd\VbZ_̀b\ZgX
UVX_̀ \̀Ẑ_V̀TXaUbcXbcTXi_bTgbX_YYZ\oT̂XpZ\qT̀bXg̀cT̂fiTr

stuvwvzXxcTXd\VgbZf̀bU\VXy_V_WTZhXT{̀TYbXb\XbcTXT{bTVbXZT|fUZT̂XSmX}T̀bU\VX~r�r~hX_V̂XlZ̀cUbT̀bXaUiiXV\bXc_oTX̀\VbZ\iX
\oTZhX̀c_ZWTX\[hX\ZXZTgY\VgUSUiUbmX[\ZhXbcTX̀\VgbZf̀bU\VX]T_VghX]Tbc\̂ghXbT̀cVU|fTghXgT|fTV̀TgX\ZXYZ\̀T̂fZTghX\ZX[\ZXbcTX
g_[TbmXYZT̀_fbU\VgX_V̂XYZ\WZ_]gXUVX̀\VVT̀bU\VXaUbcXbcTXn\ZjhXgUV̀TXbcTgTX_ZTXg\iTimXbcTXd\VbZ_̀b\Z�gXZUWcbgX_V̂X
ZTgY\VgUSUiUbUTgXfV̂TZXbcTXd\VbZ_̀bXe\̀f]TVbghX_V̂XVTUbcTZXaUiiXSTXZTgY\VgUSiTX[\ZXbcTXd\VbZ_̀b\Z�gX[_UifZTXb\XYTZ[\Z]XbcTX
n\ZjXUVX_̀ \̀Ẑ_V̀TXaUbcXbcTXZT|fUZT]TVbgX\[XbcTXd\VbZ_̀bXe\̀f]TVbgrX�TUbcTZXbcTXd\VgbZf̀bU\VXy_V_WTZXV\ZXbcTX
lZ̀cUbT̀bXaUiiXc_oTX̀\VbZ\iX\oTZX\ZX̀c_ZWTX\[hX\ZXSTXZTgY\VgUSiTX[\ZX_̀bgX\ZX\]UggU\VgX\[hXbcTXd\VbZ_̀b\ZhX}fS̀\VbZ_̀b\ZghX\ZX
bcTUZX_WTVbgX\ZXT]Yi\mTTghX\ZX\[X_VmX\bcTZXYTZg\VgX\ZXTVbUbUTgXYTZ[\Z]UVWXY\ZbU\VgX\[XbcTXn\Zjr

stuvwv�t��������������vXxcTXkaVTZXgc_iiX̀\]]fVÙ_bTXaUbcXbcTXd\VbZ_̀b\ZX_V̂XbcTXd\VgbZf̀bU\VXy_V_WTZ�gX
\̀Vgfib_VbgXbcZ\fWcXbcTXd\VgbZf̀bU\VXy_V_WTZX_S\fbX]_bbTZgX_ZUgUVWX\fbX\[X\ZXZTi_bUVWXb\XbcTXd\VbZ_̀bXe\̀f]TVbgrXxcTX
kaVTZX_V̂Xd\VgbZf̀bU\VXy_V_WTZXgc_iiXUV̀if̂TXbcTXlZ̀cUbT̀bXUVX_iiX̀\]]fVÙ_bU\VgXbc_bXZTi_bTXb\X\ZX_[[T̀bXbcTX
lZ̀cUbT̀b�gXgTZoÙTgX\ZXYZ\[TggU\V_iXZTgY\VgUSUiUbUTgrXxcTXkaVTZXgc_iiXYZ\]YbimXV\bU[mXbcTXlZ̀cUbT̀bX\[XbcTXgfSgb_V̀TX\[X
_VmX̂UZT̀bX̀\]]fVÙ_bU\VgXSTbaTTVXbcTXkaVTZX_V̂XbcTXd\VgbZf̀bU\VXy_V_WTZX\bcTZaUgTXZTi_bUVWXb\XbcTXpZ\qT̀brX
d\]]fVÙ_bU\VgXSmX_V̂XaUbcXbcTXlZ̀cUbT̀b�gX̀\Vgfib_VbgXgc_iiXSTXbcZ\fWcXbcTXlZ̀cUbT̀brXd\]]fVÙ_bU\VgXSmX_V̂XaUbcX
}fS̀\VbZ_̀b\ZgX_V̂XgfYYiUTZgXgc_iiXSTXbcZ\fWcXbcTXd\VbZ_̀b\ZrXd\]]fVÙ_bU\VgXSmX_V̂XaUbcX\bcTZXd\VbZ_̀b\ZgXgc_iiXSTX
bcZ\fWcXbcTXd\VgbZf̀bU\VXy_V_WTZrXd\]]fVÙ_bU\VgXSmX_V̂XaUbcXbcTXkaVTZ�gX\aVX[\Z̀TgX_V̂X}TY_Z_bTXd\VbZ_̀b\ZgX
gc_iiXSTXbcZ\fWcXbcTXkaVTZrXxcTXd\VbZ_̀bXe\̀f]TVbgX]_mXgYT̀U[mX\bcTZX̀\]]fVÙ_bU\VXYZ\b\̀\igr

stuvwv�XxcTXd\VgbZf̀bU\VXy_V_WTZX_V̂XlZ̀cUbT̀bXaUiiXZToUTaX_V̂X̀TZbU[mX_iiXlYYiÙ_bU\VgX[\ZXp_m]TVbXSmXbcTX
d\VbZ_̀b\ZhXUVX_̀ \̀Ẑ_V̀TXaUbcXbcTXYZ\oUgU\VgX\[XlZbÙiTX�r

stuvwv�XxcTXlZ̀cUbT̀bX_V̂Xd\VgbZf̀bU\VXy_V_WTZXc_oTX_fbc\ZUbmXb\XZTqT̀bXn\ZjXbc_bX̂\TgXV\bX̀\V[\Z]Xb\XbcTXd\VbZ_̀bX
e\̀f]TVbghX_V̂XaUiiXV\bU[mXT_̀cX\bcTZX_S\fbXbcTXZTqT̀bU\VrXncTVToTZXbcTXd\VgbZf̀bU\VXy_V_WTZX̀\VgÛTZgXUbXVT̀Tgg_ZmX
\ZX_̂oUg_SiThXbcTXd\VgbZf̀bU\VXy_V_WTZXaUiiXc_oTX_fbc\ZUbmXb\XZT|fUZTXUVgYT̀bU\VX\ZXbTgbUVWX\[XbcTXn\ZjXUVX_̀ \̀Ẑ_V̀TX
aUbcX}T̀bU\VgX��r~r�X_V̂X��r~r�hXfY\VXaZUbbTVX_fbc\ZU�_bU\VX\[XbcTXkaVTZhXacTbcTZX\ZXV\bXbcTXn\ZjXUgX[_SZÙ_bT̂hX
UVgb_iiT̂X\ZX̀\]YiTbT̂rXxcTX[\ZTW\UVWX_fbc\ZUbmX\[XbcTXd\VgbZf̀bU\VXy_V_WTZXaUiiXSTXgfSqT̀bXb\XbcTXYZ\oUgU\VgX\[X
}T̀bU\VgX~r�r��XbcZ\fWcX~r�r��XUV̀ifgUoThXaUbcXZTgYT̀bXb\XUVbTZYZTb_bU\VgX_V̂X̂T̀UgU\VgX\[XbcTXlZ̀cUbT̀brX�\aToTZhX
VTUbcTZXbcTXlZ̀cUbT̀b�gXV\ZXbcTXd\VgbZf̀bU\VXy_V_WTZ�gX_fbc\ZUbmXb\X_̀bXfV̂TZXbcUgX}T̀bU\VX~r�r�XV\ZX_X̂T̀UgU\VX]_̂TXSmX
TUbcTZX\[XbcT]XUVXW\\̂X[_UbcXTUbcTZXb\XT{TZ̀UgTX\ZXV\bXb\XT{TZ̀UgTXgf̀cX_fbc\ZUbmXgc_iiXWUoTXZUgTXb\X_X̂fbmX\ZXZTgY\VgUSUiUbmX
\[XbcTXlZ̀cUbT̀bX\ZXbcTXd\VgbZf̀bU\VXy_V_WTZXb\XbcTXd\VbZ_̀b\ZhX}fS̀\VbZ_̀b\ZghXgfYYiUTZghXbcTUZX_WTVbgX\ZXT]Yi\mTTghX
\ZX\bcTZXYTZg\VgXYTZ[\Z]UVWX_VmX\[XbcTXn\Zjr

stuvwv�X�bUiU�UVWXbcTXgfS]Ubb_iXg̀cT̂fiTXYZ\oÛT̂XSmXbcTXd\VbZ_̀b\ZhXbcTXd\VgbZf̀bU\VXy_V_WTZXgc_iiXYZTY_ZThX_V̂X
ZToUgTX_gXVT̀Tgg_ZmhX_XpZ\qT̀bXgfS]Ubb_iXg̀cT̂fiTXUV̀\ZY\Z_bUVWXUV[\Z]_bU\VX[Z\]X\bcTZXd\VbZ_̀b\ZghXbcTXkaVTZhX
kaVTZ�gX̀\Vgfib_VbghXkaVTZ�gX}TY_Z_bTXd\VbZ_̀b\ZgX_V̂XoTV̂\ZghXW\oTZV]TVb_iX_WTV̀UTghX_V̂XY_ZbÙUY_VbgXUVXbcTX
pZ\qT̀bXfV̂TZXbcTX]_V_WT]TVbX\[XbcTXd\VgbZf̀bU\VXy_V_WTZrXxcTXpZ\qT̀bXgfS]Ubb_iXg̀cT̂fiTX_V̂X_VmXZToUgU\VgXgc_iiXSTX
gfS]UbbT̂Xb\XbcTXlZ̀cUbT̀bX[\ZX_YYZ\o_ir

stuvwv��XxcTXd\VgbZf̀bU\VXy_V_WTZXaUiiXZT̀TUoTX_V̂XYZ\]YbimXZToUTaX[\ZX̀\V[\Z]_V̀TXaUbcXbcTXgfS]Ubb_iX
ZT|fUZT]TVbgX\[XbcTXd\VbZ_̀bXe\̀f]TVbghX_iiXgfS]Ubb_igX[Z\]XbcTXd\VbZ_̀b\ZXgf̀cX_gX}c\YXeZ_aUVWghXpZ\̂f̀bXe_b_hX
_V̂X}_]YiTgrXncTZTXbcTZTX_ZTX\bcTZXd\VbZ_̀b\ZghXbcTXd\VgbZf̀bU\VXy_V_WTZXaUiiX_ig\X̀cT̀jX_V̂X̀\\ẐUV_bTXbcTX
UV[\Z]_bU\VX̀\Vb_UVT̂XaUbcUVXT_̀cXgfS]Ubb_iXZT̀TUoT̂X[Z\]XbcTXd\VbZ_̀b\ZX_V̂X\bcTZXd\VbZ_̀b\ZghX_V̂XbZ_Vg]UbXb\XbcTX
lZ̀cUbT̀bXbc\gTXZT̀\]]TV̂T̂X[\ZX_YYZ\o_irX�mXgfS]UbbUVWX}c\YXeZ_aUVWghXpZ\̂f̀bXe_b_hX}_]YiTghX_V̂XgU]Ui_ZX
gfS]Ubb_ighXbcTXd\VgbZf̀bU\VXy_V_WTZXZTYZTgTVbgXb\XbcTXkaVTZX_V̂XlZ̀cUbT̀bXbc_bXbcTXd\VgbZf̀bU\VXy_V_WTZXc_gX
ZToUTaT̂X_V̂XZT̀\]]TV̂T̂XbcT]X[\ZX_YYZ\o_irXxcTXd\VgbZf̀bU\VXy_V_WTZ�gX_̀bU\VgXaUiiXSTXb_jTVXUVX_̀ \̀Ẑ_V̀TXaUbcX
bcTXpZ\qT̀bXgfS]Ubb_iXg̀cT̂fiTX_YYZ\oT̂XSmXbcTXlZ̀cUbT̀bX\ZhXUVXbcTX_SgTV̀TX\[X_VX_YYZ\oT̂XpZ\qT̀bXgfS]Ubb_iXg̀cT̂fiThX
aUbcXZT_g\V_SiTXYZ\]YbVTggXacUiTX_ii\aUVWXgf[[ÙUTVbXbU]TXb\XYTZ]UbX_̂T|f_bTXZToUTaXSmXbcTXlZ̀cUbT̀br

stuvwv��XxcTXlZ̀cUbT̀bXaUiiXZToUTaX_V̂X_YYZ\oThX\ZXb_jTX\bcTZX_YYZ\YZU_bTX_̀bU\VXfY\VhXbcTXd\VbZ_̀b\Z�gXgfS]Ubb_igX
gf̀cX_gX}c\YXeZ_aUVWghXpZ\̂f̀bXe_b_hX_V̂X}_]YiTghXSfbX\VimX[\ZXbcTXiU]UbT̂XYfZY\gTX\[X̀cT̀jUVWX[\ZX̀\V[\Z]_V̀TX
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STUVWTXYZ[\]UTZXŴT_̀XW]XaWUV̀WàbT̂XWcZXc̀dUẀed[̀bb̀aWTXWUV̀WfZXU[]cUWgZch\̀XUbiWjV̀Wk[cVTÙcUlbW]cUTZXWSTmmWǹW
U]òXWTXW]ccZ[a]Xc̀WSTUVWUV̀Wbhn\TUU]mWbcV̀ahm̀W]dd[Z_̀aWnpWUV̀Wk[cVTÙcUWZ[qWTXWUV̀W]nb̀Xc̀WZYW]XW]dd[Z_̀aWbhn\TUU]mW
bcV̀ahm̀qWSTUVW[̀]bZX]nm̀Wd[Z\dUX̀bbWSVTm̀W]mmZSTX̂WbhYYTcT̀XUWUT\̀WTXWUV̀Wk[cVTÙcUlbWd[ZỲbbTZX]mWrhâ\̀XUWUZW
d̀[\TUW]àsh]ÙW[̀_T̀SiWtdZXWUV̀Wk[cVTÙcUlbWcZ\dm̀ÙaW[̀_T̀SqWUV̀Wk[cVTÙcUWbV]mmWU[]Xb\TUWTUbWbhn\TUU]mW[̀_T̀SWUZW
UV̀WfZXbU[hcUTZXWu]X]̂ [̀i

vwxyzy{zW|̀_T̀SWZYWUV̀WfZXU[]cUZ[lbWbhn\TUU]mbWnpWUV̀WfZXbU[hcUTZXWu]X]̂ [̀W]XaWk[cVTÙcUWTbWXZUWcZXahcÙaWYZ[WUV̀W
dh[dZb̀WZYWàÙ[\TXTX̂WUV̀W]cch[]cpW]XaWcZ\dm̀ÙX̀bbWZYWZUV̀[WàU]TmbWbhcVW]bWaT\̀XbTZXbW]XaWsh]XUTUT̀bqWZ[WYZ[W
bhnbU]XUT]UTX̂WTXbU[hcUTZXbWYZ[WTXbU]mm]UTZXWZ[Wd̀[YZ[\]Xc̀WZYẀshTd\̀XUWZ[WbpbÙ\bqW]mmWZYWSVTcVW[̀\]TXWUV̀W
[̀bdZXbTnTmTUpWZYWUV̀WfZXU[]cUZ[W]bW[̀shT[̀aWnpWUV̀WfZXU[]cUWgZch\̀XUbiWjV̀WfZXbU[hcUTZXWu]X]̂ [̀W]XaWk[cVTÙcUlbW
[̀_T̀SWZYWUV̀WfZXU[]cUZ[lbWbhn\TUU]mbWbV]mmWXZUW[̀mT̀_̀WUV̀WfZXU[]cUZ[WZYWUV̀WZnmT̂]UTZXbWhXà[W}̀cUTZXbW~i~qW~i�qW
]XaW~i��iWjV̀WfZXbU[hcUTZXWu]X]̂ [̀W]XaWk[cVTÙcUlbW[̀_T̀SWbV]mmWXZUWcZXbUTUhÙW]dd[Z_]mWZYWb]ỲUpWd[̀c]hUTZXbWZ[WZYW
]XpWcZXbU[hcUTZXW\̀]XbqW\̀UVZabqWÙcVXTsh̀bqWb̀sh̀Xc̀bqWZ[Wd[Zc̀ah[̀biWjV̀Wk[cVTÙcUlbW]dd[Z_]mWZYW]Wbd̀cTYTcWTÙ\W
bV]mmWXZUWTXaTc]ÙW]dd[Z_]mWZYW]XW]bb̀\nmpWZYWSVTcVWUV̀WTÙ\WTbW]WcZ\dZX̀XUi

vwxyzy{�WjV̀WfZXbU[hcUTZXWu]X]̂ [̀WSTmmWd[̀d][̀WfV]X̂ Ẁ�[à[bW]XaWfZXbU[hcUTZXWfV]X̂ ẀgT[̀cUT_̀bi

vwxyzy{xWjV̀WfZXbU[hcUTZXWu]X]̂ [̀W]XaWUV̀Wk[cVTÙcUWSTmmWU]òW]dd[Zd[T]ÙW]cUTZXWZXWfV]X̂ Ẁ�[à[bWZ[WfZXbU[hcUTZXW
fV]X̂ ẀgT[̀cUT_̀bWTXW]ccZ[a]Xc̀WSTUVWk[UTcm̀W�qW]XaWUV̀Wk[cVTÙcUWSTmmWV]_̀W]hUVZ[TUpWUZWZ[à[W\TXZ[WcV]X̂ b̀WTXWUV̀W
�Z[oW]bWd[Z_TàaWTXW}̀cUTZXW�i�iWjV̀Wk[cVTÙcUqWTXWcZXbhmU]UTZXWSTUVWUV̀WfZXbU[hcUTZXWu]X]̂ [̀qWSTmmWTX_̀bUT̂]ÙW]XaW
\]òWàÙ[\TX]UTZXbW]XaW[̀cZ\\̀Xa]UTZXbW[̀̂ ][aTX̂WcZXc̀]m̀aW]XaWhXoXZSXWcZXaTUTZXbW]bWd[Z_TàaWTXW}̀cUTZXW
~i�i�i

vwxyzy{�WtUTmT�TX̂WUV̀WaZch\̀XUbWd[Z_TàaWnpWUV̀WfZXU[]cUZ[qWUV̀WfZXbU[hcUTZXWu]X]̂ [̀WSTmmW\]TXU]TXW]UWUV̀WbTÙWYZ[WUV̀W
�SX̀[WZX̀WcZdpWZYW]mmWfZXU[]cUWgZch\̀XUbqW]dd[Z_̀aW}VZdWg[]STX̂bqW�[ZahcUWg]U]qW}]\dm̀bqW]XaWbT\Tm][W[̀shT[̀aW
bhn\TUU]mbqWTXŴZZaWZ[à[W]XaW\][òaWch[[̀XUmpWUZW[̀cZ[aW]mmWcV]X̂ b̀W]XaWb̀m̀cUTZXbW\]àWah[TX̂WcZXbU[hcUTZXiWjV̀b̀W
STmmWǹW]_]Tm]nm̀WUZWUV̀Wk[cVTÙcUW]XaWUV̀WfZXU[]cUZ[qW]XaWSTmmWǹWàmT_̀[̀aWUZWUV̀W�SX̀[WhdZXWcZ\dm̀UTZXWZYWUV̀W
�[Zr̀cUi

vwxyzy{�WjV̀WfZXbU[hcUTZXWu]X]̂ [̀WSTmmW]bbTbUWUV̀Wk[cVTÙcUWTXWcZXahcUTX̂WTXbd̀cUTZXbWUZWàÙ[\TX̀WUV̀Wa]ÙWZ[Wa]ÙbWZYW
}hnbU]XUT]mWfZ\dm̀UTZXW]XaWUV̀Wa]ÙWZYWYTX]mWcZ\dm̀UTZX�WTbbh̀Wf̀[UTYTc]ÙbWZYW}hnbU]XUT]mWfZ\dm̀UTZXWTXWcZXrhXcUTZXW
STUVWUV̀Wk[cVTÙcUWdh[bh]XUWUZW}̀cUTZXW�i��W]XaW[̀c̀T_̀W]XaWYZ[S][aWUZWUV̀W�SX̀[WS[TUÙXWS][[]XUT̀bW]XaW[̀m]ÙaW
aZch\̀XUbW[̀shT[̀aWnpWUV̀WfZXU[]cUW]XaW]bb̀\nm̀aWnpWUV̀WfZXU[]cUZ[Wdh[bh]XUWUZW}̀cUTZXW�i��iWjV̀WfZXbU[hcUTZXW
u]X]̂ [̀WSTmmWYZ[S][aWUZWUV̀Wk[cVTÙcUW]WYTX]mWkddmTc]UTZXW]XaWf̀[UTYTc]ÙWYZ[W�]p\̀XUWZ[WYTX]mW�[Zr̀cUWkddmTc]UTZXW]XaW
�[Zr̀cUWf̀[UTYTc]ÙWYZ[W�]p\̀XUWhdZXWUV̀WfZXU[]cUZ[lbWcZ\dmT]Xc̀WSTUVWUV̀W[̀shT[̀\̀XUbWZYWUV̀WfZXU[]cUWgZch\̀XUbi

vwxyzy{�W�YWUV̀W�SX̀[W]XaWk[cVTÙcUW]̂[̀̀qWUV̀Wk[cVTÙcUWSTmmWd[Z_TàWZX̀WZ[W\Z[̀W�[Zr̀cUW[̀d[̀b̀XU]UT_̀bWUZW]bbTbUWTXW
c][[pTX̂WZhUWUV̀Wk[cVTÙcUlbW[̀bdZXbTnTmTUT̀bW]UWUV̀WbTÙiWjV̀W�SX̀[WbV]mmWXZUTYpWUV̀WfZXbU[hcUTZXWu]X]̂ [̀WZYW]XpW
cV]X̂ ẀTXWUV̀WahUT̀bqW[̀bdZXbTnTmTUT̀bW]XaWmT\TU]UTZXbWZYW]hUVZ[TUpWZYWUV̀W�[Zr̀cUW[̀d[̀b̀XU]UT_̀bi

vwxyzy{�WjV̀Wk[cVTÙcUWSTmmWTXÙ[d[̀UW]XaWàcTàW\]UÙ[bWcZXc̀[XTX̂Wd̀[YZ[\]Xc̀WhXà[qW]XaW[̀shT[̀\̀XUbWZYqWUV̀W
fZXU[]cUWgZch\̀XUbWZXWS[TUÙXW[̀sh̀bUWZYWUV̀WfZXbU[hcUTZXWu]X]̂ [̀qW�SX̀[qWZ[WfZXU[]cUZ[WUV[ZĥVWUV̀WfZXbU[hcUTZXW
u]X]̂ [̀iWjV̀Wk[cVTÙcUlbW[̀bdZXb̀WUZWbhcVW[̀sh̀bUbWSTmmWǹW\]àWTXWS[TUTX̂WSTUVTXW]XpWUT\̀WmT\TUbW]̂[̀̀aWhdZXWZ[W
ZUV̀[STb̀WSTUVW[̀]bZX]nm̀Wd[Z\dUX̀bbiW

vwxyzy{�W�XÙ[d[̀U]UTZXbW]XaWàcTbTZXbWZYWUV̀Wk[cVTÙcUWSTmmWǹWcZXbTbÙXUWSTUVWUV̀WTXÙXUWZYqW]XaW[̀]bZX]nmpWTXỲ[]nm̀W
Y[Z\qWUV̀WfZXU[]cUWgZch\̀XUbW]XaWSTmmWǹWTXWS[TUTX̂WZ[WTXWUV̀WYZ[\WZYWa[]STX̂biW�V̀XW\]oTX̂WbhcVWTXÙ[d[̀U]UTZXbW
]XaWàcTbTZXbqWUV̀Wk[cVTÙcUWSTmmẀXà]_Z[WUZWb̀ch[̀WY]TUVYhmWd̀[YZ[\]Xc̀WnpWnZUVW�SX̀[W]XaWfZXU[]cUZ[qWSTmmWXZUWbVZSW
d][UT]mTUpWUZẀTUV̀[qW]XaWSTmmWXZUWǹWmT]nm̀WYZ[W[̀bhmUbWZYWTXÙ[d[̀U]UTZXbWZ[WàcTbTZXbWbZW[̀Xà[̀aWTXŴZZaWY]TUVi

vwxyzyz�WjV̀Wk[cVTÙcUlbWàcTbTZXbWZXW\]UÙ[bW[̀m]UTX̂WUZW]̀bUV̀UTcẀYỲcUWSTmmWǹWYTX]mWTYWcZXbTbÙXUWSTUVWUV̀WTXÙXUW
èd[̀bb̀aWTXWUV̀WfZXU[]cUWgZch\̀XUbi

vwxyzyz{WjV̀WfZXbU[hcUTZXWu]X]̂ [̀WSTmmW[̀c̀T_̀W]XaW[̀_T̀SW[̀sh̀bUbWYZ[WTXYZ[\]UTZXWY[Z\WUV̀WfZXU[]cUZ[qW]XaWYZ[S][aW
]̀cVW[̀sh̀bUWYZ[WTXYZ[\]UTZXWUZWUV̀Wk[cVTÙcUqWSTUVWUV̀WfZXbU[hcUTZXWu]X]̂ [̀lbW[̀cZ\\̀Xa]UTZXiWjV̀Wk[cVTÙcUWSTmmW
[̀_T̀SW]XaW[̀bdZXaWTXWS[TUTX̂qWUV[ZĥVWUV̀WfZXbU[hcUTZXWu]X]̂ [̀qWUZW[̀sh̀bUbWYZ[WTXYZ[\]UTZXW]nZhUWUV̀WfZXU[]cUW
gZch\̀XUbiWjV̀WfZXbU[hcUTZXWu]X]̂ [̀lbW[̀cZ\\̀Xa]UTZXW]XaWUV̀Wk[cVTÙcUlbW[̀bdZXb̀WUZẀ]cVW[̀sh̀bUWSTmmWǹW\]àW
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STUVWSXSTYUVSXZSTU[T\UXS]̂U_S]SX̀U[YŴ̂aUbcdTUdWUdXẐWVS̀̂UVSXZUŴ[̀dT[e_̂UcWd]cXT̂`̀fUghU[ccWdcWS[X̂iUXẐUjWkZSX̂kXU
VS__UcŴc[ŴU[TaUS̀̀b̂Ùbcc_̂]̂TX[_UlW[VSTỲU[TaUmĉkShSk[XSdT̀USTUŴ̀cdT̀ ÛXdUXẐUŴnb̂ X̀̀UhdWUSThdW][XSdTf

opqrstuvwvvvxyzs{|qposq{px
}vw~�v�����������
}vw~�~�UjUmbekdTXW[kXdWUS̀U[UĉẀdTUdWÛTXSX\UVZdUZ[̀U[UaSŴkXUkdTXW[kXUVSXZUXẐU�dTXW[kXdWUXdUĉWhdW]U[UcdWXSdTUdhUXẐU
�dW�UdTUXẐU�Wd�̂kXfU�ẐUX̂W]U�mbekdTXW[kXdW�US̀UŴĥWŴaUXdUXZWdbYZdbXUXẐU�dTXW[kXUldkb]̂TX̀U[̀UShÙSTYb_[WUSTU
Tb]êWU[TaU]̂[T̀U[UmbekdTXW[kXdWUdWU[TU[bXZdWS�̂aUŴcŴ̀ T̂X[XS�̂UdhUXẐUmbekdTXW[kXdWfU�ẐUX̂W]U�mbekdTXW[kXdW�U
ad̂ ÙTdXUSTk_bâUdXẐWU�dTXW[kXdẀUdWUm̂c[W[X̂U�dTXW[kXdẀUdWUXẐÙbekdTXW[kXdẀUdhUdXẐWU�dTXW[kXdẀUdWUm̂c[W[X̂U
�dTXW[kXdẀf

}vw~�~�UjUmbe�̀bekdTXW[kXdWUS̀U[UĉẀdTUdWÛTXSX\UVZdUZ[̀U[UaSŴkXUdWUSTaSŴkXUkdTXW[kXUVSXZU[UmbekdTXW[kXdWUXdUĉWhdW]U
[UcdWXSdTUdhUXẐU�dW�UdTUXẐU�Wd�̂kXfU�ẐUX̂W]U�mbe�̀bekdTXW[kXdW�US̀UŴĥWŴaUXdUXZWdbYZdbXUXẐU�dTXW[kXUldkb]̂TX̀U
[̀UShÙSTYb_[WUSTUTb]êWU[TaU]̂[T̀U[Umbe�̀bekdTXW[kXdWUdWU[TU[bXZdWS�̂aUŴcŴ̀ T̂X[XS�̂UdhUXẐUmbe�̀bekdTXW[kXdWf

}vw~�vo����v��vx�����������v���v{����vs��������v���v��������v��v���v����
}vw~�~�U�T_̂̀ ÙdXẐWVS̀̂ÙX[X̂aUSTUXẐU�dTXW[kXUldkb]̂TX̀iUXẐU�dTXW[kXdWiU[̀ÙddTU[̀UcW[kXSk[e_̂U[hX̂WU[V[WaUdhUXẐU
�dTXW[kXiÙZ[__UTdXSh\UXẐU�dT̀XWbkXSdTU�[T[ŶWiUhdWUŴ�ŜVUe\UXẐU VT̂WiU�dT̀XWbkXSdTU�[T[ŶWU[TaUjWkZSX̂kXiUdhUXẐU
ĉẀdT̀UdWÛTXSXŜ̀UcWdcd̀ âUhdWÛ[kZUcWSTkSc[_UcdWXSdTUdhUXẐU�dW�iUSTk_baSTYUXZd̀ ÛVZdU[ŴUXdUhbWTS̀ZU][X̂WS[_̀UdWU
n̂bSc]̂TXUh[eWSk[X̂aUXdU[ÙĉkS[_Uâ S̀YTfU�SXZSTU¡¢Ua[\̀UdhUŴk̂ScXUdhUXẐUSThdW][XSdTiUXẐU�dT̀XWbkXSdTU�[T[ŶWU][\U
TdXSh\UXẐU�dTXW[kXdWUVẐXẐWUXẐU VT̂WiUXẐU�dT̀XWbkXSdTU�[T[ŶWUdWUXẐUjWkZSX̂kXU£¡¤UZ[̀UŴ[̀dT[e_̂Ude�̂kXSdTUXdU
[T\ÙbkZUcWdcd̀ âUĉẀdTUdWÛTXSX\¥dWiU£¦¤UŴnbSŴ̀U[aaSXSdT[_UXS]̂UhdWUŴ�ŜVf¥§[S_bŴUdhUXẐU�dT̀XWbkXSdTU�[T[ŶW¥XdU
cWd�SâUTdXSk̂UVSXZSTUXẐU¡¢�a[\UĉWSdaÙZ[__UkdT̀XSXbX̂UTdXSk̂UdhUTdUŴ[̀dT[e_̂Ude�̂kXSdTf
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dWUjWkZSX̂kXUZ[̀U][âUŴ[̀dT[e_̂U[TaUXS]̂_\Ude�̂kXSdTfU�ẐU�dTXW[kXdWÙZ[__UTdXUêUŴnbSŴaUXdUkdTXW[kXUVSXZU[T\dT̂UXdU
VZd]UXẐU�dTXW[kXdWUZ[̀U][âUŴ[̀dT[e_̂Ude�̂kXSdTf

}vw~�~̈UghUXẐU VT̂WiU�dT̀XWbkXSdTU�[T[ŶWUdWUjWkZSX̂kXUZ[̀UŴ[̀dT[e_̂Ude�̂kXSdTUXdU[UĉẀdTUdWÛTXSX\UcWdcd̀ âUe\UXẐU
�dTXW[kXdWiUXẐU�dTXW[kXdWÙZ[__UcWdcd̀ Û[TdXẐWUXdUVZd]UXẐU VT̂WiU�dT̀XWbkXSdTU�[T[ŶWUdWUjWkZSX̂kXUZ[̀UTdU
Ŵ[̀dT[e_̂Ude�̂kXSdTfUghUXẐUcWdcd̀ âUebXUŴ�̂kX̂aUmbekdTXW[kXdWUV[̀UŴ[̀dT[e_\Uk[c[e_̂UdhUĉWhdW]STYUXẐU�dW�iUXẐU
�dTXW[kXUmb]U[TaU�dTXW[kXU�S]̂ ÙZ[__UêUSTkŴ[̀̂ aUdWUâkŴ[̀̂ aUe\UXẐUaShĥŴTk̂iUShU[T\iUdkk[̀SdT̂aUe\ÙbkZUkZ[TŶiU
[TaU[TU[ccWdcWS[X̂U�Z[TŶU WâWÙZ[__UêUS̀̀b̂aUêhdŴUkd]]̂Tk̂]̂TXUdhUXẐÙbèXSXbX̂UmbekdTXW[kXdW©̀U�dW�fU
ªdV̂�̂WiUTdUSTkŴ[̀̂ USTUXẐU�dTXW[kXUmb]UdWU�dTXW[kXU�S]̂ ÙZ[__UêU[__dV̂aUhdWÙbkZUkZ[TŶUbT_̂̀ ÙXẐU�dTXW[kXdWU
Z[̀U[kX̂aUcWd]cX_\U[TaUŴ̀cdT̀S�̂_\USTÙbe]SXXSTYUT[]̂ Ù[̀UŴnbSŴaf

}vw~�~«U�ẐU�dTXW[kXdWÙZ[__UTdXÙbèXSXbX̂U[UmbekdTXW[kXdWiUĉẀdTiUdWÛTXSX\UhdWUdT̂UcŴ�Sdb̀_\Ù̂_̂kX̂aUShUXẐU VT̂WiU
�dT̀XWbkXSdTU�[T[ŶWUdWUjWkZSX̂kXU][�̂ ÙŴ[̀dT[e_̂Ude�̂kXSdTUXdÙbkZÙbèXSXbXSdTf

}vw~̈vx������������¬vp�¬������
\U[ccWdcWS[X̂UVWSXX̂TU[YŴ̂ ]̂TXiUXẐU�dTXW[kXdWÙZ[__UŴnbSŴÛ[kZUmbekdTXW[kXdWiUXdUXẐÛ®X̂TXUdhUXẐU�dW�UXdUêU
ĉWhdW]̂aUe\UXẐUmbekdTXW[kXdWiUXdUêUedbTaUXdUXẐU�dTXW[kXdWUe\UX̂W]̀UdhUXẐU�dTXW[kXUldkb]̂TX̀iU[TaUXdU[̀̀b]̂U
XdV[WaUXẐU�dTXW[kXdWU[__UXẐUde_SY[XSdT̀U[TaUŴ̀cdT̀SeS_SXŜ̀iUSTk_baSTYUXẐUŴ̀cdT̀SeS_SX\UhdWÙ[ĥX\UdhUXẐU
mbekdTXW[kXdW©̀U�dW�iUXZ[XUXẐU�dTXW[kXdWiUe\UXẐ`̂U�dTXW[kXUldkb]̂TX̀iU[̀̀b]̂ ÙXdV[WaUXẐU VT̂WiU�dT̀XWbkXSdTU
�[T[ŶWU[TaUjWkZSX̂kXfŪ[kZÙbekdTXW[kXU[YŴ̂ ]̂TXÙZ[__UcŴ̀ Ŵ�̂U[TaUcWdX̂kXUXẐUWSYZX̀UdhUXẐU VT̂WiU�dT̀XWbkXSdTU
�[T[ŶWU[TaUjWkZSX̂kXUbTâWUXẐU�dTXW[kXUldkb]̂TX̀UVSXZUŴ̀ĉkXUXdUXẐU�dW�UXdUêUĉWhdW]̂aUe\UXẐUmbekdTXW[kXdWU
d̀UXZ[XÙbekdTXW[kXSTYUXẐŴdhUVS__UTdXUcŴ�baSk̂ÙbkZUWSYZX̀iU[TaÙZ[__U[__dVUXdUXẐUmbekdTXW[kXdWiUbT_̂̀ Ù̀ĉkShSk[__\U
cWd�SâaUdXẐWVS̀̂USTUXẐÙbekdTXW[kXU[YŴ̂ ]̂TXiUXẐUêT̂hSXUdhU[__UWSYZX̀iUŴ]̂aŜ̀iU[TaUŴaŴ̀ Ù[Y[ST̀XUXẐU�dTXW[kXdWU
XZ[XUXẐU�dTXW[kXdWiUe\UXẐU�dTXW[kXUldkb]̂TX̀iUZ[̀U[Y[ST̀XUXẐU VT̂WfU�ẐŴU[ccWdcWS[X̂iUXẐU�dTXW[kXdWÙZ[__U
ŴnbSŴÛ[kZUmbekdTXW[kXdWUXdÛTX̂WUSTXdÙS]S_[WU[YŴ̂ ]̂TX̀UVSXZUmbe�̀bekdTXW[kXdẀfU�ẐU�dTXW[kXdWÙZ[__U][�̂U
[�[S_[e_̂UXdÛ[kZUcWdcd̀ âUmbekdTXW[kXdWiUcWSdWUXdUXẐÛ®̂kbXSdTUdhUXẐÙbekdTXW[kXU[YŴ̂ ]̂TXiUkdcŜ̀UdhUXẐU�dTXW[kXU
ldkb]̂TX̀UXdUVZSkZUXẐUmbekdTXW[kXdWUVS__UêUedbTaiU[TaiUbcdTUVWSXX̂TUŴnb̂ X̀UdhUXẐUmbekdTXW[kXdWiUSâTXSh\UXdUXẐU
mbekdTXW[kXdWUX̂W]̀U[TaUkdTaSXSdT̀UdhUXẐUcWdcd̀ âÙbekdTXW[kXU[YŴ̂ ]̂TXUXZ[XU][\UêU[XU�[WS[Tk̂UVSXZUXẐU�dTXW[kXU
ldkb]̂TX̀fUmbekdTXW[kXdẀUVS__ÙS]S_[W_\U][�̂UkdcŜ̀UdhU[cc_Sk[e_̂UcdWXSdT̀UdhÙbkZUadkb]̂TX̀U[�[S_[e_̂UXdUXẐSWU
Ŵ̀ĉkXS�̂UcWdcd̀ âUmbe�̀bekdTXW[kXdẀf
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STUVWTXYZ[\Z]̂Z[T_̀ \̀]ZâZ[TYbTcdefYZ[ghf[̀
STUVWVijklmnjopqmrstulmtjlvuwwxwstjyrujljzrut{rsjryjtnwj|ru}j{ojloo{vsw~jq�jtnwj�rstulmtrujtrjtnwj��swu�jzur�{~w~jtnlt

Vi loo{vsxwstj{ojwyywmt{�wjrs��jlytwujtwux{slt{rsjryjtnwj�rstulmtjq�jtnwj��swujyrujmlpowjzpuoplstjtrj
�wmt{rsj����jls~jrs��jyrujtnrowjopqmrstulmtjlvuwwxwstojtnltjtnwj��swujlmmwztojq�jsrt{y�{svjtnwj
�pqmrstulmtrujls~j�rstulmtru�jls~

V� loo{vsxwstj{ojopq�wmtjtrjtnwjzu{ruju{vntojryjtnwjopuwt��j{yjls��jrq�{vltw~jps~wujqrs~juw�lt{svjtrjtnwj
�rstulmt�

|nwsjtnwj��swujlmmwztojtnwjloo{vsxwstjryjljopqmrstulmtjlvuwwxwst�jtnwj��swujloopxwojtnwj�rstulmtru�oju{vntojls~j
rq�{vlt{rsojps~wujtnwjopqmrstulmt�

STUVWV�j�zrsjopmnjloo{vsxwst�j{yjtnwj|ru}jnlojqwwsjopozws~w~jyrujxruwjtnlsj��j~l�o�jtnwj�pqmrstulmtru�oj
mrxzwsolt{rsjonl��jqwjw�p{tlq��jl~�potw~jyruj{smuwlowoj{sjmrotjuwop�t{svjyurxjtnwjopozwso{rs�

STUVWV�j�zrsjloo{vsxwstjtrjtnwj��swujps~wujtn{oj�wmt{rsj����jtnwj��swujxl�jyputnwujloo{vsjtnwjopqmrstulmtjtrjlj
opmmwooruj�rstulmtrujrujrtnwujwst{t��j�yjtnwj��swujloo{vsojtnwjopqmrstulmtjtrjljopmmwooruj�rstulmtrujrujrtnwujwst{t��jtnwj
��swujonl��jsw�wutnw�woojuwxl{sj�wvl���juwozrso{q�wjyrujl��jryjtnwjopmmwooruj�rstulmtru�ojrq�{vlt{rsojps~wujtnwj
opqmrstulmt�j

_���X��T�TTTX��c���X����T� T�¡���T��T� Tc�¢_�_��TX����_X���c
ST�ViT�£Ẑg¤̀T�\]¥[T[YT¢̂gbYgaTXYZ̀[gdf[\YZT£\[¥T�£ZT¦Ygf̂ T̀hZ§T[YT_£hg§T�[¥̂gTXYZ[ghf[̀
ST�ViVij̈nwj��swujuwowu�wojtnwju{vntjtrjzwuyruxjmrsotupmt{rsjrujrzwult{rsojuw�ltw~jtrjtnwj©ur�wmtj�{tnjtnwj��swu�ojr�sj
yrumwo�jls~j�{tnj�wzlultwj�rstulmtruojuwtl{sw~jps~wuj�rs~{t{rsojryjtnwj�rstulmtjopqotlst{l���jo{x{�lujtrjtnrowjryjtn{oj
�rstulmt�j{sm�p~{svjtnrowjzur�{o{rsojryjtnwj�rs~{t{rsojryjtnwj�rstulmtjuw�ltw~jtrj{sopulsmwjls~j�l{�wujryjopqurvlt{rs�

ST�ViV�j|nwsjtnwj��swujzwuyruxojmrsotupmt{rsjrujrzwult{rsoj�{tnjtnwj��swu�ojr�sjyrumwojruj�wzlultwj�rstulmtruo�j
tnwj��swujonl��jzur�{~wjyrujmrru~{slt{rsjryjopmnjyrumwojls~j�wzlultwj�rstulmtruoj�{tnjtnwj|ru}jryjtnwj�rstulmtru�j
�nrjonl��jmrrzwultwj�{tnjtnwx�

ST�ViV�j�s�woojrtnwu�{owjzur�{~w~j{sjtnwj�rstulmtjªrmpxwsto�j�nwsjtnwj��swujzwuyruxojmrsotupmt{rsjrujrzwult{rsoj
uw�ltw~jtrjtnwj©ur�wmtj�{tnjtnwj��swu�ojr�sjyrumwojruj�{tnj�wzlultwj�rstulmtruo�jtnwj��swujruj{toj�wzlultwj�rstulmtruoj
onl��jnl�wjtnwjolxwjrq�{vlt{rsojls~ju{vntojtnltjtnwj�rstulmtrujnlojps~wujtnwj�rs~{t{rsojryjtnwj�rstulmt�j{sm�p~{sv�j
�{tnrptjw«m�p~{svjrtnwuo�jtnrowjotltw~j{sj¬ut{m�wj��jtn{oj¬ut{m�wj�jls~j¬ut{m�woj���j���jls~j���

ST�V�T®d[dh̄T�̂ °̀YZ̀\e\̄\[±
ST�V�Vij̈nwj�rstulmtrujonl��jlyyru~jtnwj��swu�ojr�sjyrumwo�j�wzlultwj�rstulmtruo�j�rsotupmt{rsj²lslvwujls~jrtnwuj
�rstulmtruojuwlorslq�wjrzzrutps{t�jyruj{stur~pmt{rsjls~jotrulvwjryjtnw{ujxltwu{l�ojls~jw�p{zxwstjls~jzwuyruxlsmwjryj
tnw{ujlmt{�{t{wo�jls~jonl��jmrsswmtjls~jmrru~{sltwjtnwj�rstulmtru�ojmrsotupmt{rsjls~jrzwult{rsoj�{tnjtnw{uojlojuw�p{uw~j
q�jtnwj�rstulmtjªrmpxwsto�

ST�V�V�j�yjzlutjryjtnwj�rstulmtru�oj|ru}j~wzws~ojyrujzurzwujw«wmpt{rsjrujuwop�tojpzrsjmrsotupmt{rsjrujrzwult{rsojq�jtnwj
��swu�ojr�sjyrumwo�j�wzlultwj�rstulmtruojrujrtnwuj�rstulmtruo�jtnwj�rstulmtrujonl���jzu{rujtrjzurmww~{svj�{tnjtnltj
zrut{rsjryjtnwj|ru}�jzurxzt��jsrt{y�jtnwj�rsotupmt{rsj²lslvwujls~j¬umn{twmtjryjlzzluwstj~{omuwzlsm{wojruj~wywmtoj{sj
tnwjmrsotupmt{rsjrujrzwult{rsojq�jtnwj��swujruj�wzlultwj�rstulmtrujrujrtnwuj�rstulmtruojtnltj�rp�~juws~wuj{tj
psop{tlq�wjyrujzurzwujw«wmpt{rsjls~juwop�tojryjtnwj�rstulmtru�oj|ru}�j³l{�puwjryjtnwj�rstulmtrujtrjsrt{y�jtnwj
�rsotupmt{rsj²lslvwujls~jtnwj¬umn{twmtjryjlzzluwstj~{omuwzlsm{wojruj~wywmtojzu{rujtrjzurmww~{svj�{tnjtnwj|ru}jonl��j
mrsot{tptwjlsjlm}sr��w~vxwstjtnltjtnwj��swu�ojruj�wzlultwj�rstulmtru�ojrujrtnwuj�rstulmtruo�jmrxz�wtw~jrujzlut{l���j
mrxz�wtw~jmrsotupmt{rsj{ojy{tjls~jzurzwujtrjuwmw{�wjtnwj�rstulmtru�oj|ru}�j̈nwj�rstulmtrujonl��jsrtjqwjuwozrso{q�wjyruj
~{omuwzlsm{wojruj~wywmtoj{sjtnwjmrsotupmt{rsjrujrzwult{rsojq�jtnwj��swujruj�wzlultwj�rstulmtruojrujrtnwuj�rstulmtruoj
tnltjluwjsrtjlzzluwst�

ST�V�V�j̈nwj�rstulmtrujonl��juw{xqpuowjtnwj��swujyrujmrotojtnwj��swuj{smpuo�j{sm�p~{svjmrotojtnltjluwjzl�lq�wjtrjlj
�wzlultwj�rstulmtruojrujtrjrtnwuj�rstulmtruo�jqwmlpowjryjtnwj�rstulmtru�oj~w�l�o�j{xzurzwu��jt{xw~jlmt{�{t{wojruj
~wywmt{�wjmrsotupmt{rs�j
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ĉgfe\̀\iYĉ_d̀amc̀n̂_oŶaỲ̂Yfâf\àhŶlỲ[\Ypk_\aoYq\fbab̀\Y]̂_̀abc̀̂adoŶaŶ̀[\aY]̂_̀abc̀̂adYbdYfârni\iYn_Yq\c̀n̂_Y
stuvuwu

STUVWVxYZ[\Ypk_\aoYq\fbab̀\Y]̂_̀abc̀̂adoYb_iŶ̀[\aY]̂_̀abc̀̂adYd[beeY[br\Ỳ[\Ydbg\Ya\df̂_dnyneǹn\dYl̂aYcm̀̀n_jYb_iY
fb̀c[n_jYbdYba\Yi\dcany\iYl̂aỲ[\Y]̂_̀abc̀̂aYn_Yq\c̀n̂_Yzus{u

STUV|T}~�����T�����T��T�����T��
�lYbYindfm̀\Yband\dYbĝ _jỲ[\Y]̂_̀abc̀̂aoYq\fbab̀\Y]̂_̀abc̀̂adoŶ̀[\aY]̂_̀abc̀̂adoYb_iỲ[\Ypk_\aYbdỲ̂Ỳ[\Y
a\df̂_dnyneǹhYm_i\aỲ[\naYa\df\c̀nr\Yĉ_̀abc̀dYl̂aYgbn_̀bn_n_jỲ[\Yfa\gnd\dYb_iYdmaâm_in_jYba\bYla\\YlâgYkbd̀\Y
gb̀\anbedYb_iYamyynd[oỲ[\Ypk_\aYgbhYce\b_YmfYb_iỲ[\Y]̂_d̀amc̀n̂_Y�b_bj\aoYkǹ[Y_̂ ǹc\Ỳ̂Ỳ[\Y�ac[ǹ\c̀oYkneeY
beêcb̀\Ỳ[\Yĉd̀Ybĝ _jỲ[̂d\Ya\df̂_dnye\u

�������T�TTT�������T��T���T�}��
ST�V�T�������
ST�V�V�Y][b_j\dYn_Ỳ[\Y� â YgbhYy\Ybcĉgfend[\iYbl̀\aY\¡\cm̀n̂_ŶlỲ[\Y]̂_̀abc̀oYb_iYkǹ[̂m̀Yn_rbenib̀n_jỲ[\Y
]̂_̀abc̀oYyhY][b_j\Ypai\aoY]̂_d̀amc̀n̂_Y][b_j\Y¢na\c̀nr\ŶaŶai\aYl̂aYbYgn_̂aYc[b_j\Yn_Ỳ[\Y� â oYdmy£\c̀Ỳ̂Ỳ[\Y
engǹb̀n̂_dYd̀b̀\iYn_Ỳ[ndY�ànce\Y¤Yb_iY\ed\k[\a\Yn_Ỳ[\Y]̂_̀abc̀Y¢̂cmg\_̀du

ST�V�V�V�¥]̂_d̀amc̀n̂_Y][b_j\Y¢na\c̀nr\¦Y�ac[ǹ\c̀YgbhYnddm\YbYîcmg\_̀oŶ_Y���Y§̂agŸ¤s{oYdnj_\iYyhYpk_\aoY
n_d̀amc̀n_jY]̂_̀abc̀̂aỲ̂Yfâc\\iYkǹ[YbYc[b_j\Yn_Ỳ[\Y� â oYl̂aYdmyd\©m\_̀Yn_cemdn̂_Yn_YbY][b_j\Ypai\auYZ[\Y
¢̂cmg\_̀Yd[beeYi\dcany\Ỳ[\Yc[b_j\dYn_Ỳ[\Y� â Yb_iYi\dnj_b̀\dYg\̀[̂iŶlYi\̀\agn_n_jYb_hYc[b_j\Yn_Y]̂_̀abc̀YqmgY
âY]̂_̀abc̀YZng\u

ª« Z[\Yîcmg\_̀YkneeYi\dcany\Ỳ[\Ya\©mna\iYc[b_j\dYb_iYkneeYi\dnj_b̀\Yg\̀[̂iŶlYi\̀\agn_n_jYb_hYc[b_j\Y
n_Y]̂_̀abc̀YqmgŶaY]̂_̀abc̀Ỳng\u

¬« âgf̀ehY\¡\cm̀\Ỳ[\Yc[b_j\u

ST�V�VWY�Y][b_j\Ypai\aYd[beeYy\Yybd\iYmf̂_Ybja\\g\_̀Ybĝ _jỲ[\Ypk_\aoY]̂_d̀amc̀n̂_Y�b_bj\aoY�ac[ǹ\c̀Yb_iY
]̂_̀abc̀̂auY�Y]̂_d̀amc̀n̂_Y][b_j\Y¢na\c̀nr\Ya\©mna\dYbja\\g\_̀YyhỲ[\Ypk_\aoY]̂_d̀amc̀n̂_Y�b_bj\aYb_iY�ac[ǹ\c̀Y
b_iYgbhŶaYgbhY_̂ Ỳy\Ybja\\iỲ̂YyhỲ[\Y]̂_̀abc̀̂auY�_Ŷai\aYl̂aYbYgn_̂aYc[b_j\Yn_Ỳ[\Y� â YgbhYy\Ynddm\iYyhỲ[\Y
�ac[ǹ\c̀Ybê_\u

ST�V�VWV�Yâf̂dbeY®\©m\d̀¦Y�ac[ǹ\c̀YgbhYnddm\YbYîcmg\_̀Yk[nc[Yn_cemi\dYbYi\̀bne\iYi\dcanf̀n̂_ŶlYbYfâf̂d\iY
c[b_j\Ykǹ[Ydmffe\g\_̀bahŶaYa\rnd\iY¢abkn_jdYb_iYdf\cnlncb̀n̂_duY]̂_̀abc̀̂aYd[beeYfa\fba\Yb_iYdmygǹYbYln¡\iYfanc\Y
©m̂ b̀̀n̂_Ykǹ[n_Y¤Ycbe\_ibaYibhdŶlYa\c\nf̀ŶlYdmc[Yîcmg\_̀du

ST�V�VWVW¥qmygǹỲ̂Ỳ[\Y]̂_d̀amc̀n̂_Y�b_bj\aoỲ[\Ȳbg\ŶlỲ[\Y�_inrnimbeY�m̀[̂an°\iỲ̂Ya\c\nr\Yc[b_j\Yîcmg\_̀dY
b_iYk[̂YkneeYy\Ya\df̂_dnye\Yl̂aYn_l̂agn_jŶ̀[\adYn_Yĉ_̀abc̀̂a±dY\gfêhŶaYdmyĉ_̀abc̀̂adŶlYc[b_j\dỲ̂Ỳ[\Y]̂_̀abc̀Y
¢̂cmg\_̀du

ST�V�VWV|¥]̂_̀abc̀̂aYgbhYfâf̂d\YbYc[b_j\YyhYdmygǹ̀n_jYbYa\©m\d̀Yl̂aYc[b_j\Ỳ̂Ỳ[\Y]̂_d̀amc̀n̂_Y�b_bj\aoYi\dcanyn_jY
[̀\Yfâf̂d\iYc[b_j\Yb_iYǹdYlmeeY\ll\c̀Ŷ_Ỳ[\Y� â oYkǹ[YbYd̀b̀\g\_̀Yi\dcanyn_jỲ[\Ya\bd̂_Yl̂aỲ[\Yc[b_j\oYb_iỲ[\Y
\ll\c̀Ŷ_Ỳ[\Y]̂_̀abc̀YqmgYb_iY]̂_̀abc̀Ỳng\Ykǹ[YlmeeYîcmg\_̀b̀n̂_Yb_iYbYd̀b̀\g\_̀Yi\dcanyn_jỲ[\Y\ll\c̀Ŷ_Y� â Y
yhYd\fbab̀\ŶaŶ̀[\aYĉ_̀abc̀̂aduYYZ[\Y]̂_d̀amc̀n̂_Y�b_bj\aYq[beeYqmygǹỲ̂Ỳ[\Y�ac[ǹ\c̀Yl̂aYa\rn\ku

ST�V�V|Y][b_j\dYn_Ỳ[\Y� â Yd[beeYy\Yf\al̂ag\iYm_i\aYbffencbye\Yfârndn̂_dŶlỲ[\Y]̂_̀abc̀Y¢̂cmg\_̀duYZ[\Y
]̂_̀abc̀̂aYd[beeYfâc\\iYfâgf̀ehYkǹ[Yc[b_j\dYn_Ỳ[\Y� â oYm_e\ddŶ̀[\aknd\Yfârni\iYn_Ỳ[\Y][b_j\Ypai\aoY
]̂_d̀amc̀n̂_Y][b_j\Y¢na\c̀nr\oŶaŶai\aYl̂aYbYgn_̂aYc[b_j\Yn_Ỳ[\Y� â u

ST�V�VX¥][b_j\dYn_Ỳ[\Y� â Yn_r̂ern_jYbiiǹn̂_beY� â ŶaYi\e\̀n̂_ŶlY� â Yk[\̀[\aŶaY_̂ Ỳa\dmèn_jYn_Yb_Ybiiǹn̂_Ỳ̂Y
âYdmỳabc̀n̂_YlâgỲ[\Y]̂_̀abc̀YqmgYd[beeY_̂ Ỳy\Ygbi\Ym_̀neỲ[\Y]̂_̀abc̀̂aYdmygǹdỲ̂Ỳ[\Y]̂_d̀amc̀n̂_Y�b_bj\aỲ[\Y
ĉd̀ŶlỲ[\Ybii\iŶaYi\e\̀\iY� â Ykǹ[YbYĉgfe\̀\Yb_iYi\̀bne\iYend̀n_jŶlYbeeYqmyĉ_̀abc̀̂adYn_r̂er\ioYbeeYgb̀\anbedoY
ebŷaYb_iY\©mnfg\_̀u

ST�V�VXV�²pr\a[\biYb_iYfâlǹYbdYi\dcany\iYn_Y³Y¤usu¤Yb_iY³Y¤usu¤usYgbhYy\Ybii\iỲ̂Ỳ[\Yĉd̀ŶlYbY]ebngYl̂aYbiiǹn̂_beY
� â Ýµ¶·Yk[\_Ỳ[\Yd̂mac\ŶlYĝ _n\dYl̂aYdmc[Ybiiǹn̂_beY� â YndY_̂ Ỳb_Y�eêkb_c\Yn_cemi\iYn_Ỳ[\Y]̂_̀abc̀YqmgŶaY
b_hŶ̀[\aYĝ _n\dYl̂aY� â Yn_cemi\iYn_Ỳ[\Y]̂_̀abc̀Yqmgu
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RSTUVUWUXYZ[\]̂_̀ab]ac[_adefgah[_c[_faefa]ecab]iejib]̂a\kkbcbe]̀aefak_klmcbe]̀anfeoac[_aZe]cf\mcaploà[\jja]ecaq_a
o\k_al]cbja\]a\rrferfb\c_aZ[\]̂_asfk_faefaZ[\]̂_atbf_mcbi_a[\i_aq__]ab̀̀l_ku

RSTUVUWUvYwxxaZywz{|as}t|}pa~�p�ayw�|a�y|aw��}s�wxas�a�y|asdz|}awztaw}Zy��|Z�a�za
d}���z{u

RSTUVU�Ywmcl\jamècaenaj\qefa\]kao\c_fb\jà[\jjaq_ak_nb]_ka\̀ac[_a\oel]car\bkanefac[_anejjehb]̂abc_ò�aceac[_a_�c_]ca
k_c_fob]_kaf_\̀e]\qj_a\]ka]_m_̀̀\f��

�� Zècaenao\c_fb\j̀ak_jbi_f_kaceac[_a�eqàbc_anefab]mefref\cbe]ab]ceac[_ame]cf\mcahefgu
�� d\̂_ar\bkaceahefg_f̀a\]kanef_o\]a\]kah\̂_àlrrj_o_]c̀ar\bkaceaj\qefaef̂\]b�\cbe]̀ab]a\mmefk\]m_a

hbc[amlff_]caj\qefa\̂f__o_]c̀u
�� �f_oblòaefac\�_̀ar\bkaq�ac[_aZe]cf\mcefanefahefg_f�̀ameor_]̀\cbe]ab]̀lf\]m_�al]_orje�o_]ca

b]̀lf\]m_�a��Zwac\�a\]kaec[_far\�fejjac\�_̀a\̀af_�lbf_kaq�aj\h�a]_caena\mcl\ja\]ka\]cbmbr\c_kaf_nl]k̀a\]ka
f_q\c_̀uaa�zecaceaq_ab]mjlk_kab]am\jmlj\cbe]aenaei_f[_\ka\]karfenbcu�

�� p\j_̀ac\�_̀a\̀af_�lbf_kaq�aj\hu
�� wjjeh\]m_anefal̀_aename]̀cflmcbe]a_�lbro_]ca�_�mjl̀bi_aena[\]kaceej̀a\]kaob]efa_�lbro_]c��a\̀a

\rrfei_kanefal̀_aq�ac[_awfm[bc_mcuaa�[_af\c_ae]à_jn�eh]_ka_�lbro_]cal̀_kanefar_fbek̀aenal]k_fa�ah__ga
hbjjaq_ac[_aẁ èmb\c_ka|�lbro_]catb̀cfbqlcef�̀arlqjb̀[_kaoe]c[j�af\c_akbibk_kaq�a��ak\�̀acea_̀c\qjb̀[a\a
k\bj�af\c_a\]kakbibk_ka\̂\b]aq�a�a[elf̀acea_̀c\qjb̀[a\]a[elfj�af\c_uaa|�lbro_]cal̀_kanefar_fbek̀aena�ak\�̀a
efaoef_ahbjjaq_aqbjj_ka\ca\af\c_a_�l\jacea��ar_fm_]caenac[_arlqjb̀[_kaoe]c[j�af\c_uaa�]ac[_a\jc_f]\cbi_�ac[_a
wfm[bc_mcao\�a\rrfei_ac[_af_boqlf̀_o_]caena\af\c_af_rf_̀_]cb]̂ac[_a\jjem\qj_amèc̀aenaeh]_f̀[bruaa
p_jn�eh]_ka_�lbro_]cab̀ak_nb]_kaceab]mjlk_a_�lbro_]caf_]c_kanfeoame]cfejj_kaefa\nnbjb\c_kameor\]b_̀uaa
}_]c_ka_�lbro_]cahbjjaq_ar\bkanefa\cac[_a\mcl\jaf_]c\jamècuaa{\̀ejb]_�aebja\]kâf_\̀_af_�lbf_kanefa
er_f\cbe]a\]kao\b]c_]\]m_ahbjjaq_ar\bkanefa\cac[_a\mcl\jamècuaad[_]�ab]ac[_aerb]be]aenac[_aZe]cf\mcefa
\]ka\̀a\rrfei_kaq�ac[_awfm[bc_mc�àlbc\qj_a_�lbro_]cab̀a]eca\i\bj\qj_ae]ac[_àbc_�ac[_aoeib]̂aenà\bka
_�lbro_]cacea\]kanfeoac[_àbc_ahbjjaq_ar\bkanefa\ca\mcl\jamècu

RSTUVU�asi_f[_\kà[\jjab]mjlk_ab]̀lf\]m_aec[_fac[\]ac[è_ab]mbk_]c\jaceaj\qefao_]cbe]_ka\qei_�arf_oblòae]aqe]k̀a
f_�lbf_kaq�ac[_aZe]cf\mcef�aZe]cf\mcef�̀aplr_fib̀ef�a_orje�__̀�aennbm_ao\]\̂_o_]c�a[eo_a\]kanb_jkaennbm_a_�r_]̀_̀�a
cf\]̀refc\cbe]amèc̀a\]kaqec[ao\]l\ja\]kareh_fào\jjaceej̀a\]kao\]l\ja\]kareh_fào\jja_�lbro_]cuaa

RSTUVU�UVY�efadefgake]_aq�ac[_a�fbo_aZe]cf\mcef�̀aeh]anefm_̀�ao\fg�lranefameoqb]_kaei_f[_\ka\]karfenbcae]ao\c_fb\j̀a
\]kae]amècaenaj\qefà[\jja]eca_�m__ka���u

�� defga\lc[efb�_kal]k_fawfcbmj_a��u�awjjeh\]m_̀a\f_a]ecàlq�_mcaceaei_f[_\ka\]karfenbcu

RSTUVU�UXY�efadefgake]_aq�ac[_aplqme]cf\mcef̀�ao\fg�lraenamèc̀a\̀ak_nb]_ka[_f_b]aq�aplqme]cf\mcef�̀anefameoqb]_ka
ei_f[_\ka\]karfenbcae]ao\c_fb\j̀a\]kae]amècaenaj\qefà[\jja]eca_�m__ka� �u

�� �eac[b̀a\oel]c�a��ao\�aq_a\kk_kanefac[_a�fbo_aZe]cf\mcef�̀ameoqb]_kaei_f[_\ka\]karfenbcu
�� defga\lc[efb�_kal]k_fawfcbmj_a��u�awjjeh\]m_̀a\f_a]ecàlq�_mcaceaei_f[_\ka\]karfenbcu

RSTUVUTa�ean\mbjbc\c_af_ib_hb]̂a�lec\cbe]̀anefa_bc[_fa_�cf\am[\f̂_̀aefak_klmcbe]̀�a\jjarferè\j̀à[\jjaq_a\mmeor\]b_kaq�a
\ameorj_c_abc_ob�\cbe]aenamèc̀ab]mjlkb]̂aj\qef�ao\c_fb\j̀�àlqme]cf\mc̀�a\]kabna\jjeh_k�ao\fg�lr̀anefaei_f[_\ka\]ka
rfenbcuaaplqme]cf\mc̀à[\jjaq_àbobj\fj�abc_ob�_kuaa�]a]eam\̀_ahbjja\am[\]̂_ab]iejib]̂aei_fa¡��   u  aq_a\rrfei_ka
hbc[elcabc_ob�\cbe]u

RSTUVUTUVY�naf_�l_̀c_k�ac[_aZe]cf\mcefà[\jjàlqobcak_c\bj_ka�lec\cbe]̀anfeoao\c_fb\jàlrrjb_f̀u

RSTUVU¢a}_̂\fkj_̀̀aenac[_ao_c[ekal̀_kaceak_c_fob]_ac[_ai\jl_aena\]�am[\]̂_�ac[_aZe]cf\mcefahbjjaq_af_�lbf_kaceàlqobca
_ibk_]m_à\cb̀n\mcef�aceac[_awfm[bc_mcaceàlq̀c\]cb\c_a_\m[a\]ka_i_f�abc_oac[\came]̀cbclc_̀a[b̀arferè\jaenac[_ai\jl_aena
c[_am[\]̂_uaa�[_a\oel]c̀a\jjeh_kanefaei_f[_\ka\]karfenbcà[\jja]eca_�m__kac[_a\rrjbm\qj_ar_fm_]c\̂_̀a\̀a_̀c\qjb̀[_kab]a
c[_achea���anejjehb]̂ap_mcbe]̀�

RSTUVU¢UVY�nac[_adefgab̀ake]_akbf_mcj�aq�ac[_aZe]cf\mcef�aei_f[_\ka\]karfenbcab]ac[_a\oel]caena���ao\�aq_a\kk_kaceac[_a
mècarferè\juaa�[_ar_fm_]c\̂_̀anefaei_f[_\ka\]karfenbcao\�ai\f�a\mmefkb]̂aceac[_a]\clf_�a_�c_]ca\]kameorj_�bc�aenac[_a
hefgab]ieji_k�aqlcab]a]eam\̀_à[\jja_�m__kac[_ar_fm_]c\̂_̀à_canefc[ab]ac[_ar\f\̂f\r[uaasi_f[_\ka\]karfenbcar_fm_]c\̂_̀a
\f_a]ecaceaq_a\rrjb_kaceac[_arf_obloarefcbe]aenaei_fcbo_ar\�u
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RSTUVUWUXYZ[Y\]̂Y_ àbYcdYèf̂YghYiYdjgk̀f\aik\̀alYdjgk̀f\aik\̀amdỲn̂a]̂ieYifeYoà[c\YcfY\]̂Yip̀ jf\Ỳ[YqrsYpihYĝY
ieêeY\̀Y\]̂Yk̀d\Ỳ[Ytig̀aYifeYpi\̂acitduYYv̀Y\]cdYip̀ jf\lY\]̂âYpihYĝYieêeYwYôak̂f\Y[̀aY\]̂Yx̀f\aik\̀amdYk̀pgcf̂eY
ǹ̂a]̂ieYifeYoà[c\uYYyn̂a]̂ieYifeYoà[c\Yôak̂f\iẑdYiâYf̀\Y\̀YĝYiootĉeY\̀Y\]̂YoâpcjpYòa\c̀fỲ[Ỳn̂a\cp̂Yoihu

RSTUVU{Y_]̂f̂n̂aY\]̂Yk̀d\Ỳ[YifhY_ àbYcdY\̀YĝYê\̂apcf̂eYojadjif\Y\̀Y|}~uquqY\]ajY|}~uqu�lYx̀f\aik\̀aY�cttYdjgpc\YcfY
[̀apYikk̂o\igt̂Y\̀Y\]̂Yx̀fd\ajk\c̀fY�ifiẑaYifeY�ak]c\̂k\YifYc\̂pc�̂eYk̀d\Ygâibè�fY\̀ẑ\]̂aY�c\]Ydjoòa\cfzYei\iu

RSTUVU{UV}ZfYk̀poj\cfzY\]̂YnitĵỲ[YiYk]ifẑỲaêaY�]ck]Ycfǹtn̂dYieec\c̀fdYifeYêejk\c̀fdỲ[Y�̀abYifeY\]̂YieêeY
�̀abŶ�k̂ êY\]̂Ỳpc\\̂eY�̀ablỲn̂a]̂ieYifeYoà[c\Yd]ittYĝYk̀poj\̂eỲfY\]̂Yip̀ jf\YghY�]ck]Y\]̂Yk̀d\Ỳ[Yieec\c̀fitY
tig̀aYifeYpi\̂acitdŶ�k̂ êdY\]̂Yk̀d\Ỳ[Y\]̂Ỳpc\\̂eYtig̀aYifeYpi\̂acitlŶ�k̂o\Yf̀Yieec\c̀fitỲn̂a]̂ieYifeYoà[c\Yd]ittY
ĝYitt̀�̂eỲfYnitĵỲ[Y�̀abYê\̂apcf̂eYcfYikk̀aeifk̂Y�c\]Y��~uquwu

RSTUVU{UX}ZfYk̀poj\cfzY\]̂YnitĵỲ[YiYk]ifẑỲaêaY�]ck]Ycfǹtn̂dYêejk\c̀fdYifeYieec\c̀fdYifeY\]̂Y_ àbỲpc\\̂eY
�̂k̂ êdY\]̂YieêeY_ àblY\]̂Yx̀f\aik\̀aY�cttYĝYitt̀�̂eY\̀Yâ\icfY\]̂Ỳn̂a]̂ieYifeYoà[c\ỲfY\]̂Yip̀ jf\YghY�]ck]Y\]̂Y
p̀c\\̂eY_ àbŶ�k̂ êdY\]̂YieêeY_ àblŶ�k̂o\Y\]i\Yf̀Ỳn̂a]̂ieYifeYoà[c\Yd]ittYĝYâ\icf̂eỲfYnitĵỲ[Y�̀abu

�}�������}v]̂Yx̀f\aik\̀aYpihYâ\icfỲn̂a]̂ieYifeYoà[c\ỲfYiYk]ifẑỲaêaY�]ck]Ycfǹtn̂dYêejk\c̀fdỲfthlŶ�k̂o\Y\]i\Y
f̀Ỳn̂a]̂ieYifeYoà[c\Yd]ittYĝYk̀fdcêâeỲfYnitĵỲ[Y_ àbu�

RSTUXS������S������
�Yx]ifẑYyaêaYcdYiY�ac\\̂fYcfd\ajp̂f\YoâoiâeYghY\]̂Yx̀fd\ajk\c̀fY�ifiẑaYifeYdczf̂eYghY\]̂Yy�f̂alYx̀fd\ajk\c̀fY
�ifiẑalY�ak]c\̂k\lYifeYx̀f\aik\̀alYd\i\cfzY\]̂caYizâ̂ p̂f\YjòfYittỲ[Y\]̂Y[̀tt̀�cfz�

UV v]̂Yk]ifẑYcfY\]̂Y_ àb�
UX v]̂Yip̀ jf\Ỳ[Y\]̂Yie�jd\p̂f\lYc[YifhlYcfY\]̂Yx̀f\aik\Y�jp�Yife
U� v]̂Ŷ�\̂f\Ỳ[Y\]̂Yie�jd\p̂f\lYc[YifhlYcfY\]̂Yx̀f\aik\Yvcp̂u

RSTU�S������� �¡��S������S¢¡�� �¡£��
RSTU�UVY�Yx̀fd\ajk\c̀fYx]ifẑY¤câk\cn̂YcdYiY�ac\\̂fỲaêaYoâoiâeYghY\]̂Y�ak]c\̂k\YifeYdczf̂eYghY\]̂Yy�f̂alY
x̀f\aik\̀alYx̀fd\ajk\c̀fY�ifiẑaYifeY�ak]c\̂k\lYecâk\cfzYiYk]ifẑYcfY\]̂Y_ àbYoac̀aY\̀Yizâ̂ p̂f\ỲfYie�jd\p̂f\lYc[Y
ifhlYcfY\]̂Yx̀f\aik\Y�jpỲaYx̀f\aik\Yvcp̂lỲaYg̀\]uYv]̂Yy�f̂aYpihYghYx̀fd\ajk\c̀fYx]ifẑY¤câk\cn̂lY�c\]̀j\Y
cfnitcei\cfzY\]̂Yx̀f\aik\lỲaêaYk]ifẑdYcfY\]̂Y_ àbY�c\]cfY\]̂Yẑf̂aitYdk̀ôỲ[Y\]̂Yx̀f\aik\Yk̀fdcd\cfzỲ[Yieec\c̀fdlY
êt̂\c̀fdlỲaỲ\]̂aYâncdc̀fdlY\]̂Yx̀f\aik\Y�jpYifeYx̀f\aik\Yvcp̂YĝcfzYie�jd\̂eYikk̀aecfzthu

RSTU�UXY�Yx̀fd\ajk\c̀fYx]ifẑY¤câk\cn̂Yd]ittYĝYjd̂eYcfY\]̂Yigd̂fk̂Ỳ[Y\̀\itYizâ̂ p̂f\ỲfY\]̂Y\̂apdỲ[YiYx]ifẑY
yaêau

RSTU�U�YZ[Y\]̂Yx̀fd\ajk\c̀fYx]ifẑY¤câk\cn̂YoàncêdY[̀aYifYie�jd\p̂f\Y\̀Y\]̂Yx̀f\aik\Y�jplY\]̂Yie�jd\p̂f\Yd]ittYĝY
gid̂eỲfỲf̂Ỳ[Y\]̂Y[̀tt̀�cfzYp̂\]̀ed�

UV �j\jitYikk̂o\ifk̂Ỳ[YiYtjpoYdjpYoàôathYc\̂pc�̂eYifeYdjoòa\̂eYghYdj[[ckĉf\Ydjgd\if\ci\cfzYei\iY\̀Y
ôapc\Ŷnitji\c̀fuY¥jpoYdjpYie�jd\p̂f\Yd]ittYĝYdjgd\if\ci\̂eYghYdjgpc\\cfzŶncêfk̂Ỳ[Yik\jitYk̀d\dY
\̀Y\]̂Yx̀fd\ajk\c̀fY�ifiẑaYifeY�ak]c\̂k\Y[̀aŶnitji\c̀f�

UX ¦fc\Yoack̂dYd\i\̂eYcfY\]̂Yx̀f\aik\Y¤̀kjp̂f\dỲaYdjgd̂§ĵf\thYizâ̂eYjòf�
U� x̀d\Y\̀YĝYê\̂apcf̂eYcfYiYpiff̂aYizâ̂eYjòfYghY\]̂Yoia\ĉdYifeYiYpj\jitthYikk̂o\igt̂Y[c�̂e�Ỳa
Ü �dYoàncêeYcfY�̂k\c̀fY~u©uªu

RSTU�ÜYZ[Y\]̂Yx̀f\aik\̀aYè d̂Yf̀\YâdòfeYoàpo\thỲaYecdizâ̂dY�c\]Y\]̂Yp̂\]̀eY[̀aYie�jd\p̂f\YcfY\]̂Yx̀f\aik\Y�jplY
\]̂Yx̀fd\ajk\c̀fY�ifiẑaYd]ittYê\̂apcf̂Y\]̂Yie�jd\p̂f\ỲfY\]̂YgidcdỲ[Yâid̀figt̂Ŷ�ôfec\jâdYifeYdincfzdỲ[Y\]̀d̂Y
ôa[̀apcfzY\]̂Y_ àbYi\\acgj\igt̂Y\̀Y\]̂Yk]ifẑlYcfktjecfzlYcfYkid̂Ỳ[YifYcfkâid̂YcfY\]̂Yx̀f\aik\Y�jplYifYitt̀�ifk̂Y[̀aY
ǹ̂a]̂ieYifeYoà[c\YcfYikk̀aeifk̂Y�c\]Y|Y~uqu�lY|Y~uqu�uqlY|Y~uqu�u«lY|Y~uqu¬lY|Y~uqu¬uqlY|Y~uqu¬u«lY|Y~uqu¬u©lYifeY�]̂fY
ôapc\\̂eYghY|Y~uquYifeY|Y~uquuquYZfYdjk]Ykid̂lYifeYitd̀YjfêaY�̂k\c̀fY~u©u©u©lY\]̂Yx̀f\aik\̀aYd]ittYb̂ ôYifeYoâd̂f\lY
cfYdjk]Y[̀apYidY\]̂Yx̀fd\ajk\c̀fY�ifiẑaYpihYoâdkacĝlYifYc\̂pc�̂eYikk̀jf\cfzY\̀ẑ\]̂aY�c\]Yiooàoaci\̂Ydjoòa\cfzY
ei\iuY¦ft̂ddỲ\]̂a�cd̂YoàncêeYcfY\]̂Yx̀f\aik\Y¤̀kjp̂f\dlYk̀d\dY[̀aY\]̂Yojaòd̂dỲ[Y\]cdY�̂k\c̀fY~u©uªYd]ittYĝY
tcpc\̂eY\̀Y\]̂Y[̀tt̀�cfz�
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RS TUVWVXUYXZ[\U]̂X_̀aZbc_̀dX[eeZ_a[\ZfXe[g]UZZXW[hfV̂XY]_̀dfX\f̀fY_WVX]fib_]fcX\gX[d]ffjf̀WXU]XabVWUĵX
kU]lf]VmXaUjef̀V[W_ÙX_̀Vb][̀af̂X[̀cXUWnf]XfjeZUgffXaUVWVX[ee]UofcX\gXWnfXTÙVW]baW_ÙXp[̀[df]X
[̀cXq]an_WfaWr

Rs TUVWVXUYXj[Wf]_[ZV̂XVbeeZ_fV̂X[̀cXfib_ejf̀ŴX_̀aZbc_̀dXaUVWXUYXW][̀VeU]W[W_Ù X̂knfWnf]X_̀aU]eU][WfcXU]X
aÙVbjfcr

Rt uf̀W[ZXaUVWVXUYXj[an_̀f]gX[̀cXfib_ejf̀ŴXfhaZbV_ofXUYXj[̀b[ZX[̀cXVj[ZZXeUkf]XWUUZVX[̀cXj[̀b[ZX[̀cX
Vj[ZZXeUkf]Xfib_ejf̀ŴXknfWnf]X]f̀WfcXY]UjXWnfXTÙW][aWU]XU]XUWnf]Vr

Rv TUVWVXUYXef]j_WXYffV̂X[̀cXV[ZfV̂XbVf̂XU]XV_j_Z[]XW[hfV̂Xc_]faWZgX]fZ[WfcXWUXWnfXan[̀dfrX[̀c
Rw TUVWVXUYXaÙVbj[\ZfXVbeeZ_fVx

yz{RtRwX|YXWnfXTÙW][aWU]Xc_V[d]ffVXk_WnXWnfX[c}bVWjf̀WX_̀XWnfXTÙW][aWX~_jf̂XWnfXTÙW][aWU]Xj[gXj[lfX[XTZ[_jX_̀X
[aaU]c[̀afXk_WnX[eeZ_a[\ZfXe]Uo_V_ÙVXUYXq]W_aZfX��x

yz{RtR�X�eÙX]faf_eWXUYX[XTÙVW]baW_ÙXTn[̀dfX�_]faW_of̂XWnfXTÙW][aWU]XVn[ZZXe]UjeWZgXe]UaffcXk_WnXWnfXan[̀dfX_̀XWnfX
�U]lX_̀oUZofcX[̀cX[co_VfXWnfXTÙVW]baW_ÙXp[̀[df]XUYXWnfXTÙW][aWU]mVX[d]ffjf̀WXU]Xc_V[d]ffjf̀WXk_WnXWnfXjfWnUĉX
_YX[̀ĝXe]Uo_cfcX_̀XWnfXTÙVW]baW_ÙXTn[̀dfX�_]faW_ofXYU]XcfWf]j_̀_̀dXWnfXe]UeUVfcX[c}bVWjf̀WX_̀XWnfXTÙW][aWX�bjXU]X
TÙW][aWX~_jfx

yz{RtR{XqXTÙVW]baW_ÙXTn[̀dfX�_]faW_ofXV_d̀fcX\gXWnfXTÙW][aWU]X_̀c_a[WfVXWnfXTÙW][aWU]mVX[d]ffjf̀WXWnf]fk_Wn̂X
_̀aZbc_̀dX[c}bVWjf̀WX_̀XTÙW][aWX�bjX[̀cXTÙW][aWX~_jfXU]XWnfXjfWnUcXYU]XcfWf]j_̀_̀dXWnfjxX�banX[d]ffjf̀WXVn[ZZX
\fXfYYfaW_ofX_jjfc_[WfZgX[̀cXVn[ZZX\fX_̀aU]eU][WfcX_̀WUX[XTn[̀dfX�]cf]x

yz{RtR�X�f̀c_̀dXY_̀[ZXcfWf]j_̀[W_ÙXUYXWnfXWUW[ZXaUVWXUYX[XTÙVW]baW_ÙXTn[̀dfX�_]faW_ofXWUXWnfX�k̀f]̂XWnfXTÙW][aWU]X
j[gX]fibfVWXe[gjf̀WXYU]X�U]lXaUjeZfWfcXb̀cf]XWnfXTÙVW]baW_ÙXTn[̀dfX�_]faW_ofX_̀XqeeZ_a[W_ÙVXYU]X�[gjf̀WxX~nfX
TÙVW]baW_ÙXp[̀[df]X[̀cXq]an_WfaWXk_ZZXj[lfX[̀X_̀Wf]_jXcfWf]j_̀[W_ÙXYU]Xeb]eUVfVXUYXjÙWnZgXaf]W_Y_a[W_ÙXYU]X
e[gjf̀WXYU]XWnUVfXaUVWVX[̀cXaf]W_YgXYU]Xe[gjf̀WXWnfX[jUb̀WXWn[WXWnfXTÙVW]baW_ÙXp[̀[df]X[̀cXq]an_WfaWXcfWf]j_̀fXWUX
\fX]f[VÙ[\ZgX}bVW_Y_fcxX~nfX_̀Wf]_jXcfWf]j_̀[W_ÙXUYXaUVWXVn[ZZX[c}bVWXWnfXTÙW][aWX�bjXÙXWnfXV[jfX\[V_VX[VX[XTn[̀dfX
�]cf]̂XVb\}faWXWUXWnfX]_dnWXUYXf_Wnf]Xe[]WgXWUXc_V[d]ffX[̀cX[VVf]WX[XTZ[_jX_̀X[aaU]c[̀afXk_WnXq]W_aZfX��x

yz{RtR�X�nf̀XWnfX�k̀f]X[̀cXTÙW][aWU]X[d]ffXk_WnX[XcfWf]j_̀[W_ÙXj[cfX\gXWnfXTÙVW]baW_ÙXp[̀[df]X[̀cXq]an_WfaWX
aÙaf]̀_̀dXWnfX[c}bVWjf̀WVX_̀XWnfXTÙW][aWX�bjX[̀cXTÙW][aWX~_jf̂XU]XUWnf]k_VfX]f[anX[d]ffjf̀WXbeÙXWnfX
[c}bVWjf̀WV̂XVbanX[d]ffjf̀WXVn[ZZX\fXfYYfaW_ofX_jjfc_[WfZgX[̀cXWnfXTÙVW]baW_ÙXp[̀[df]XVn[ZZXe]fe[]fX[XTn[̀dfX
�]cf]xXTn[̀dfX�]cf]VXj[gX\fX_VVbfcXYU]X[ZZXU]X[̀gXe[]WXUYX[XTÙVW]baW_ÙXTn[̀dfX�_]faW_ofx

�������������������
yz{Rvz�����z����� ¡z��z¢� z£��¤
~nfXq]an_WfaWXj[gXU]cf]Xj_̀U]Xan[̀dfVX_̀XWnfX�U]lXWn[WX[]fXaÙV_VWf̀WXk_WnXWnfX_̀Wf̀WXUYXWnfXTÙW][aWX�Uabjf̀WVX[̀cX
cUX̀UWX_̀oUZofX[̀X[c}bVWjf̀WX_̀XWnfXTÙW][aWX�bjXU]X[̀XfhWf̀V_ÙXUYXWnfXTÙW][aWX~_jfxX~nfXq]an_WfaWmVXU]cf]XYU]X
j_̀U]Xan[̀dfVXVn[ZZX\fX_̀Xk]_W_̀dxX|YXWnfXTÙW][aWU]X\fZ_fofVXWn[WXWnfXe]UeUVfcXj_̀U]Xan[̀dfX_̀XWnfX�U]lXk_ZZX[YYfaWXWnfX
TÙW][aWX�bjXU]XTÙW][aWX~_jf̂XWnfXTÙW][aWU]XVn[ZZX̀UW_YgXWnfXTÙVW]baW_ÙXp[̀[df]X[̀cXVn[ZZX̀UWXe]UaffcXWUX
_jeZfjf̀WXWnfXan[̀dfX_̀XWnfX�U]lxX|YXWnfXTÙW][aWU]Xef]YU]jVXWnfX�U]lXVfWXYU]WnX_̀XWnfXq]an_WfaWmVXU]cf]XYU]X[Xj_̀U]X
an[̀dfXk_WnUbWXe]_U]X̀UW_afXWUXWnfXTÙVW]baW_ÙXp[̀[df]XWn[WXVbanXan[̀dfXk_ZZX[YYfaWXWnfXTÙW][aWX�bjXU]XTÙW][aWX
~_jf̂XWnfXTÙW][aWU]Xk[_ofVX[̀gX[c}bVWjf̀WXWUXWnfXTÙW][aWX�bjXU]XfhWf̀V_ÙXUYXWnfXTÙW][aWX~_jfx

yz{Rwz¥��¢z¦��§ ¡
yz{RwRS̈�nf]fXWnfX�U]lX_̀oUZofcX_VXaUof]fcX\gXb̀_WXe]_afVXaÙW[_̀fcX_̀XWnfXTÙW][aWX�Uabjf̀WV̂X\gX[eeZ_a[W_ÙXUYXb̀_WX
e]_afVXWUXWnfXib[̀W_W_fVXUYXWnfX_WfjVX_̀oUZofcX©Vb\}faWXWUXWnfXe]Uo_V_ÙVXUYXªX«x�x�x�XWn]UbdnXªX«x�x�x¬X_̀aZbV_ofx

yz{RwRSRS̈�nf]fXWnfXTÙW][aWX�Uabjf̀WVXe]Uo_cfXWn[WX[ZZXU]Xe[]WXUYXWnfX�U]lX_VXWUX\fX�̀_WX�]_afX�U]l̂X_̀_W_[ZZgXWnfX
TÙW][aWX�]_afXk_ZZX\fXcffjfcXWUX_̀aZbcfXYU]X[ZZX�̀_WX�]_afX�U]lX[̀X[jUb̀WXfib[ZXWUXWnfXVbjXUYXWnfXfVW[\Z_VnfcXb̀_WX
e]_afVXYU]Xf[anXVfe[][WfZgX_cf̀W_Y_fcX_WfjXUYX�̀_WX�]_afX�U]lXW_jfVXWnfXfVW_j[WfcXib[̀W_WgXUYXf[anX_WfjX[VX_̀c_a[WfcX_̀X
WnfXqd]ffjf̀WxXX~nfXfVW_j[WfcXib[̀W_W_fVXUYX_WfjVXUYX�̀_WX�]_afX�U]lX[]fX̀UWXdb[][̀WffcX[̀cX[]fXVUZfZgXYU]XWnfXeb]eUVfX
UYXaUje[]_VÙXUYX\_cVX[̀cXcfWf]j_̀_̀dX[̀X_̀_W_[ZXTÙW][aWX�]_afxXX�fWf]j_̀[W_ÙVXUYXWnfX[aWb[ZXib[̀W_W_fVX[̀cX
aZ[VV_Y_a[W_ÙVXUYX�̀_WX�]_afX�U]lXef]YU]jfcX\gXTÙW][aWU]Xk_ZZX\fXj[cfX\gXq]an_WfaWX_̀X[aaU]c[̀afXk_WnXª®«x�x¬x

yz{RwRSRsX̄[anXb̀_WXe]_afXk_ZZX\fXcffjfcXWUX_̀aZbcfX[̀X[jUb̀WXaÙV_cf]fcX\gXTÙW][aWU]XWUX\fX[cfib[WfXWUXaUof]X
TÙW][aWU]mVXUof]nf[cX[̀cXe]UY_WXYU]Xf[anXVfe[][WfZgX_cf̀W_Y_fcX_Wfjx
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RSTUVUWUXYZ[\]\Ŷ[\Y_̀ab̂ĉdYefYabdYĉ\gYefYhbĉYi]cj\YZe]kYl\]fe]g\mYndYoeb̂]aĵe]Ymcff\]pYgâ\]caqqdYabmY
pcrbcfcjab̂qdYf]egŶ[\Y\p̂cgâ\mY_̀ab̂ĉdYefYp̀j[Yĉ\gYcbmcjâ\mYcbŶ[\Ysr]\\g\b̂YabmŶ[\]\YcpYbeYje]]\plebmcbrY
amt̀p̂g\b̂Yuĉ[Y]\pl\ĵŶeYabdYê[\]Yĉ\gYefYue]kYabmYcfYoeb̂]aĵe]Yn\qc\v\pŶ[âYoeb̂]aĵe]Y[apYcbj̀]]\mYammĉcebaqY
\wl\bp\YapYaY]\p̀q̂Ŷ[\]\efxYoeb̂]aĵe]YgadYgak\YaYjqacgYfe]YabYcbj]\ap\YcbŶ[\Yoeb̂]aĵYi]cj\YcbYajje]mabj\Yuĉ[Y
s]̂cjq\YyyYcfŶ[\Yla]̂c\pYa]\Ỳbanq\ŶeYar]\\YapŶeŶ[\Yagèb̂YefYabdYp̀j[Ycbj]\ap\z

RSTUVUWU{Yoebp̂]̀ĵcebY|abar\]YucqqYm\̂\]gcb\Ŷ[\Yaĵ̀aqY_̀ab̂ĉc\pYabmYjqappcfcjâcebpYefỲbĉYl]cj\Yue]kYl\]fe]g\mYndY
oeb̂]aĵe]zYYoebp̂]̀ĵcebY|abar\]YabmYs]j[ĉ\ĵYucqqY]\vc\uYuĉ[Ŷ[\Yoeb̂]aĵe]xYs]j[ĉ\ĵ}pYl]\qcgcba]dY
m\̂\]gcbâcebpYebYp̀j[Ygâ̂\]pYn\fe]\Y]\bm\]cbrYaYu]ĉ̂\bYm\jcpcebŶ[\]\ebY~ndY]\jegg\bmâcebYefYabYsllqcjâcebYfe]Y
iadg\b̂Ye]Yê[\]ucp\�zYs]j[ĉ\ĵ}pYu]ĉ̂\bYm\jcpcebpŶ[\]\ebYucqqYn\YfcbaqYabmYncbmcbrỲlebYoebp̂]̀ĵcebY|abar\]xY
�ub\]YabmYoeb̂]aĵe]Ỳbq\ppxYuĉ[cbYy�YmadpYaf̂\]Ŷ[\Ymâ\YefYabdYp̀j[Ym\jcpcebxY\ĉ[\]Y�ub\]Ye]Yoeb̂]aĵe]Ym\qcv\]pY
êŶ[\Yê[\]Yla]̂dŶeŶ[\Ysr]\\g\b̂YabmŶeYs]j[ĉ\ĵYu]ĉ̂\bYbêcj\YefYcb̂\b̂cebŶeYall\aqYf]egYp̀j[YaYm\jcpcebz

RSTU�S����������
RSTU�UWSZ[\]\Ŷ[\YZe]kYcbveqv\mYcpYjev\]\mYndYsq̂\]bâ\Yjeb̂acb\mYcbŶ[\Yoeb̂]aĵY�ej̀g\b̂pxŶ[\Y�ub\]Yp[aqqY[av\Y
[̂\Y]cr[̂YefYp\q\ĵcebYcbY]\pl\ĵŶeYabdYe]YaqqYefŶ[\Ysq̂\]bâ\pYapY�cmzYY�[\Yoeb̂]aĵe]Yp[aqqYl]evcm\Ŷ[\Y�ub\]Ŷ[c]̂dY
~���Ymadp}Yu]ĉ̂\bYbêcj\Yu[\bŶ[\YmecbrYpacmYue]kYefYabYsq̂\]bâ\YcglaĵpŶ[\Yb\uYZe]kYe]Ŷ[\Y]\gevaqYefY
gâ\]caqp�l]em̀ĵpYaq]\amdYcbp̂aqq\mYe]Ŷ[\Yajj\l̂abj\YefŶ[\Ysq̂\]bâ\YucqqYcbj]\ap\Ŷ[\Yoeb̂]aĵe]}pYoeb̂]aĵYagèb̂z

�������S�SSS����
RS�UWS�����������
RS�UWUWYhbq\ppYê[\]ucp\Yl]evcm\mxYoeb̂]aĵY�cg\YcpŶ[\Yl\]cemYefŶcg\xYcbjq̀mcbrYà [̂e]c�\mYamt̀p̂g\b̂pxYaqqê̂\mYcbY
[̂\Yoeb̂]aĵY�ej̀g\b̂pYfe]Y�̀np̂ab̂caqYoeglq\̂cebYefŶ[\YZe]kz

RS�UWU�Y�[\Ymâ\YefYjegg\bj\g\b̂YefŶ[\YZe]kYcpŶ[\Ymâ\Y\p̂anqcp[\mYcbŶ[\Ysr]\\g\b̂z

RS�UWUXY�[\Ymâ\YefY�̀np̂ab̂caqYoeglq\̂cebYcpŶ[\Ymâ\Yj\]̂cfc\mYndŶ[\Ys]j[ĉ\ĵYcbYajje]mabj\Yuĉ[Y�\ĵcebY�z z

RS�UWU{Y�[\Ŷ\]gY¡mad¡YapỲp\mYcbŶ[\Yoeb̂]aĵY�ej̀g\b̂pYp[aqqYg\abYjaq\bma]YmadỲbq\ppYê[\]ucp\Ypl\jcfcjaqqdY
m\fcb\mz

RS�U�S¢��£����S��¤S��¥¦������
RS�U�UWY§̈©ª«̈¬«®«§̄ ª«ª¬¬ª°±ª«̈°«§̄ ª«±©©ª°±ª©ª°§²«ª³ª±́ §̈°«µ°¶«±°¬§·́ ±§̈°«
®«§̄ ª«̧·¹zYYoeb̂]aĵe]Yp[aqqYn\Y]\plebpcnq\Yfe]YaqqYmc]\ĵYabmYjebp\_̀\b̂caqYmagar\pŶeY�ub\]xYoebp̂]̀ĵcebY
|abar\]xYabmYs]j[ĉ\ĵYa]cpcbrYf]egYabdYm\qadYefYoeb̂]aĵe]xYĉpY�̀njeb̂]aĵe]pYabmYp̀llqc\]pxYcbYl\]fe]gcbrYe]Y
jeglq\̂cbrŶ[\YZe]kYcbYajje]mabj\Yuĉ[Ŷ[\Ŷcg\Y]\_̀c]\g\b̂pzYY�dY\w\j̀ ĉbrŶ[\Ysr]\\g\b̂xŶ[\Yoeb̂]aĵe]Yjebfc]gpY
[̂âŶ[\Yoeb̂]aĵY�cg\YcpYaY]\apebanq\Yl\]cemYfe]Yl\]fe]gcbrŶ[\YZe]kz

RS�U�UWUWºoeb̂]aĵe]Yp[aqqYjeel\]â\Yuĉ[Ŷ[\Y�ub\]xYoebp̂]̀ĵcebY|abar\]xYs]j[ĉ\ĵYabmYê[\]Yoeb̂]aĵe]pYebŶ[\Y
i]et\ĵxYgakcbrY\v\]dY]\apebanq\Y\ffe]̂ŶeY]\m̀j\Ŷ[\Yjeb̂]aĵŶcg\z

RS�U�U�Y�[\Yoeb̂]aĵe]Yp[aqqYbêYkbeucbrqdxY\wj\l̂YndYar]\\g\b̂Ye]Ycbp̂]̀ĵcebYefŶ[\Y�ub\]YcbYu]ĉcbrxYjegg\bj\Y
[̂\YZe]kYl]ce]ŶeŶ[\Y\ff\ĵcv\Ymâ\YefYcbp̀]abj\Y]\_̀c]\mŶeYn\Yf̀]bcp[\mYndŶ[\Yoeb̂]aĵe]YabmY�ub\]z

RS�U�U�UWºoeb̂]aĵe]Yp[aqqYbêYjegg\bj\YZe]kYebŶ[\Ypĉ\Ỳb̂cqŶueYjelc\pYefYaqqYcbp̀]abj\Yleqcjc\pYapYcbmcjâ\mYcbY
s]̂cjq\YyyxYâ̂\p̂cbrŶ[âŶ[\Y]\_̀c]\mYjev\]ar\YcpYcbYfe]j\xY[av\Yn\\bYajj\l̂\mYndŶ[\Y�ub\]z

RS�U�UXYoeb̂]aĵe]Yp[aqqYmeYaqqŶ[cbrpYb\j\ppa]dŶeY\bp̀]\Ŷ[\Yl]ep\j̀ ĉebYefŶ[\YZe]kYcbYajje]mabj\Yuĉ[YabdYeb\Ye]Y
ge]\YefŶ[\YfeqqeucbrYapYm\̂\]gcb\mYndŶ[\Yoebp̂]̀ĵcebY|abar\]YabmŶ[\Y�ub\]xYcbŶ[\c]Ymcpj]\̂ceb»

¼½ i]et\ĵYpj[\m̀q\pYabmY]\vcpcebpŶ[\]\efx¾
¼¿ �[\Ŷcg\Y]\_̀c]\g\b̂pYfe]Yva]cèpYle]̂cebpYefYZe]k¾
¼À �[\Y]\_̀c]\g\b̂pYefŶ[\Yi]et\ĵYcbjq̀mcbrxYǹ ŶbêYqcgĉ\mŶexYjee]mcbâcebY]\_̀c]\g\b̂pYapYgadYf]egY

ĉg\ŶeŶcg\Yn\YkbeubŶeYoeb̂]aĵe]¾
¼Á �j[\m̀q\pYefŶ[\YZe]kYl]evcm\mYndYoeb̂]aĵe]ŶeYoebp̂]̀ĵcebY|abar\]ỲlebŶ[\Y�ub\]}pY]\_̀\p̂z
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RSTUVUWXYZX[\]X̂_̀[abc[_aXd_]eX̀_[Xbc\f]g]Xhije[b̀[fbkX̂_lmk][f_̀Xnf[\f̀X[\]X̂_̀[abc[Xofl]X]e[bjkfe\]dXf̀X[\]X
pqa]]l]̀[Xj][n]]̀X[\]Xrǹ]aXb̀dX[\]X̂_̀[abc[_asX_aXf̀XbXeije]ti]̀[X̂\b̀q]Xrad]asX[\]X̂_̀[abc[_aXe\bkkXj]Xkfbjk]X[_X
[\]Xrǹ]asXf̀Xbddf[f_̀X[_Xb̀uXbc[ibkX_aXc_̀e]ti]̀[fbkXdblbq]esXZ_aX[\]Xc_e[eX_ZXa]fljiae]l]̀[eX[_X[\]Xrǹ]aveXpq]̀[eX
f̀ckidf̀qsXji[X̀_[Xkflf[]dX[_sX[\]X̂_̀e[aic[f_̀Xwb̀bq]aXb̀dXpac\f[]c[XZ_aX[\]faXe]agfc]eXb[[afji[bjk]X[_X[\feXd]kbux

RSTUVUyXh\_ikdX[\]Xma_qa]eeX_ZX[\]Xz_a{Xb̀d|_aX_[\]aXz_a{Xj]Xd]kbu]dXjuXb̀uXZbik[sX̀]qk]c[sXbc[X_aXZbfkia]X[_Xbc[X_ZX
_̂̀[abc[_aX_aXb̀uX_ZXf[eXhijc_̀[abc[_aeX_aXeimmkf]aeXe_XbeX[_Xcbie]Xb̀uXbddf[f_̀bkXc_e[sX]}m]̀e]sXkfbjfkf[uX_aXdblbq]X[_X
rǹ]asX̂_̀e[aic[f_̀Xwb̀bq]asX_aXpac\f[]c[X_aXZ_aXn\fc\Xrǹ]aXsX̂_̀e[aic[f_̀Xwb̀bq]asXX_aXpac\f[]c[XlbuXj]c_l]X
kfbjk]sX̂_̀[abc[_aXe\bkkX\_kdXrǹ]asX̂_̀e[aic[f_̀Xwb̀bq]asXb̀dXpac\f[]c[X\balk]eeXZa_lXb̀dXf̀d]l̀ fZuXrǹ]asX
_̂̀e[aic[f_̀Xwb̀bq]asXb̀dXpac\f[]c[Xbqbf̀e[XbkkXeic\Xbddf[f_̀bkXc_e[sX]}m]̀e]Xkfbjfkf[uX_aXdblbq]Xf̀Xbcc_adb̀c]Xnf[\X
[\]Xma_gfef_̀eX_ZXpa[fck]X~~x

RSTUVU�Xo\]Xz_a{Xe\bkkXj]Xm]aZ_al]dXdiaf̀qXd]efq̀b[]dXn_a{f̀qX\_iaesX]}c]m[X[\b[Xf̀X[\]X]g]̀[X_ZX]l]aq]̀cuX_aXn\]̀X
]̀c]eebauX[_Xm]aZ_alX[\]Xz_a{Xf̀Xbcc_adb̀c]Xnf[\X[\]Xa]tifa]l]̀[eX_ZX�X�x�sXz_a{Xe\bkkXj]Xm]aZ_al]dXb[X̂_̀[abc[_aveX
c_e[Xb̀dX]}m]̀e]X_̀X_[\]aXe\fZ[esX_g]a[fl]sXhb[iadbuesXhìdbuesX�_kfdbueXb̀dXb[X_[\]aX[fl]esXfZXm]alfeef_̀X[_Xd_Xe_X\beX
j]]̀X_j[bf̀]dXf̀Xnaf[f̀qXZa_lXrǹ]axXXzf[\_i[Xkflf[f̀qX[\]Xa]tifa]l]̀[eX_ZX[\]Xma]c]df̀qXe]̀[]̀c]sXfZX[\]Xma_qa]eeX_ZX
[\]Xz_a{X_aX_ZX[\]X�a_�]c[X\beXj]]̀Xd]kbu]dXjuXb̀uXZbik[sX̀]qk]c[sXbc[X_aXZbfkia]X[_Xbc[X_ZX̂_̀[abc[_aX_aXb̀uX_ZXf[eX
hijc_̀[abc[_aeX_aXeimmkf]aesX̂_̀[abc[_aXe\bkkXn_a{Xeic\X_g]a[fl]sXb[X̂_̀[abc[_aveXc_e[Xb̀dX]}m]̀e]XbeXbZ_a]ebfdsXbeX
_̂̀e[aic[f_̀Xwb̀bq]aXe\bkkXd]]lX̀]c]eebauX_aXd]efabjk]X[_Xlb{]XimXZ_aXbkkX[fl]Xk_e[Xb̀dX[_Xbg_fdXd]kbuXf̀X[\]X
c_lmk][f_̀X_ZX[\]Xz_a{Xb̀dX_ZX[\]X�a_�]c[xXXo\]XZbfkia]XjuX̂_̀e[aic[f_̀Xwb̀bq]aX[_Xdfa]c[X̂_̀[abc[_aX[_X]̀qbq]Xf̀X
eic\X_g]a[fl]Xe\bkkX̀_[Xa]kf]g]X̂_̀[abc[_aX_ZX[\]Xc_̀e]ti]̀c]eX_ZXf[eXd]kbux

RSTUVU�X�̀k]eeX_[\]anfe]X̀_[]dsX[\]Xdb[]X_ZXc_ll]̀c]l]̀[X_ZX[\]Xz_a{XfeX[\]Xdb[]X]e[bjkfe\]dXf̀X[\]Xpqa]]l]̀[xXX
_̂̀[abc[_aXe\bkkX_aqb̀f�]Xc_̀e[aic[f_̀Xec\]dik]eXbeXem]cfZf]dXf̀X�X�x~�sX̂_̀[abc[_aveX̂_̀e[aic[f_̀Xhc\]dik]exXXo\]X
c_ll]̀c]l]̀[Xdb[]Xe\bkkX̀_[Xj]Xm_e[m_̀]dXjuX[\]XZbfkia]X[_Xbc[X_ZX[\]X̂_̀[abc[_aX_aX_ZXm]ae_̀eX_aX]̀[f[f]eXZ_aXn\fc\X
[\]X̂_̀[abc[_aXfeXa]em_̀efjk]x

RSTUVUTXo\]X̂_̀e[aic[f_̀Xwb̀bq]aXlbuXdfa]c[Xbcc]k]ab[f_̀X_ZX[\]Xz_a{Xe_X[\b[Xf[XlbuXj]Xm]aZ_al]dXf̀Xbdgb̀c]X_ZX[\]X
ec\]dik]esX[fl]Xa]tifa]l]̀[eXb̀dX�a_�]c[Xa]tifa]l]̀[exXXYZXe_Xdfa]c[]dsX̂_̀[abc[_aXe\bkkXf̀ca]be]Xf[eXe[bZZXb̀d|_aXn_a{X
_g]a[fl]xXX̂_̀[abc[_aXnfkkX̀_[Xj]X]̀[f[k]dX[_Xbddf[f_̀bkXc_lm]̀eb[f_̀XZ_aXz_a{Xm]aZ_al]dX_i[efd]X_ZXd]efq̀b[]dX
n_a{f̀qX\_iaesX]}c]m[XbeXbmma_g]dXjuXrǹ]axXX�a_gfd]dX[\b[X̂_̀[abc[_aXfeX̀_[Xf̀Xd]Zbik[Xìd]aX[\]X̂_̀[abc[sXb̀dX
rǹ]aX\beXfeei]dX[\]XbZ_a]ebfdXbi[\_af�b[f_̀sX[\]a]Xe\bkkXj]Xbdd]dX[_X[\]X̂_̀[abc[XhilXbeXbc[ibkX_i[�_Z�m_c{][Xbl_ì[X
]tibkX[_�

�� pddf[f_̀bkXma]lfileX_̀Xnbq]eXbc[ibkkuXmbfdsXb[Xab[]eX[\b[X\bg]Xj]]̀Xbcc]m[]dXjuX̂_̀e[aic[f_̀Xwb̀bq]aX
b̀dXpac\f[]c[

�� ob}]eXflm_e]dXjuXkbnX_̀Xeic\Xbddf[f_̀bkXnbq]e�
�� �a]lfileXZ_aXn_a{]aveXc_lm]̀eb[f_̀Xb̀dXkfbjfkf[uXf̀eiab̀c]XfZXa]tifa]dX[_Xj]XmbfdX_̀Xeic\Xbddf[f_̀bkX

nbq]ex

zaf[[]̀Xbi[\_af�b[f_̀XZ_aX_g]a[fl]Xn_a{X[\b[X]}c]]deX����x��XZ_aXn\fc\X̂_̀[abc[_aXf̀[]̀deX[_Xc\baq]X[\]Xrǹ]aXf̀X
b̀uX_̀]Xn]]{Xe\bkkXj]Xf̀gbkfdXìk]eeXc_̀Zfal]dXf̀Xnaf[f̀qXjuX[\]Xrǹ]asXf[Xj]f̀qXìd]ae[__dX[\b[Xrǹ]aveX
�]efq̀b[]dX�]ma]e]̀[b[fg]Xe\bkkX̀_[X\bg]Xbi[\_af[uX[_Xbi[\_af�]Xeic\X_g]a[fl]Xn\fc\X]}c]]deX����x��Xf̀Xb̀uX_̀]X
n]]{x

RSTUVU��ỲX̀_Xcbe]Xe\bkkX[\]Xc_̀[abc[_aXd]kbuX[\]Xma_qa]eeX_ZX[\]Xz_a{X_aXb̀uXmba[X[\]a]_ZX_̀Xbcc_ì[X_ZXc\b̀q]eXf̀X[\]X
z_a{X_aXdfemi[]eXcbie]dXjuXma_m_e]dX_aX_ad]a]dXc\b̀q]eXf̀X[\]Xz_a{X_aXb̀uXdfemi[]eX_aXdfe�bqa]]l]̀[eXbeX[_X[\]X
]tif[bjk]Xgbki]X_ZXeic\Xc\b̀q]ex

RSTUVU���̂_̀[abc[_aXb̀dX̂_̀[abc[_aveXhia][uXe\bkkXj]Xe[afc[kuXbcc_ì[bjk]XZ_aXc_lmk][f_̀XbeXbXc_̀df[f_̀X[_Xeb[feZbc[_afkuX
c_̀[abc[ibkXm]aZ_alb̀c]x

RSTU�S����� S�¡¢S£¤¥�¡ ¦§¡ S§̈S©¦ª�
RSTU�U�Xh\_ikdX̂_̀[abc[_aXj]X_je[aic[]dX_aXd]kbu]dXf̀X[\]Xc_ll]̀c]l]̀[sXma_e]ci[f_̀X_aXc_lmk][f_̀X_ZX[\]Xz_a{sX
nf[\_i[XZbik[X_̀Xf[eXmba[sXjuXa]be_̀X_ZXZbfkia]X[_Xbc[sXdfa]c[f_̀sX_ad]asX̀]qk]c[sXd]kbuX_aXd]Zbik[X_ZX[\]Xrǹ]asX
_̂̀e[aic[f_̀Xwb̀bq]asXX_aX[\]Xpac\f[]c[�XjuXc\b̀q]eXf̀X[\]Xz_a{�XZfa]sXkfq\[̀f̀qsX]ba[\tib{]sX]̀]luXbc[f_̀sXbc[X_ZX«_dX
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ZebUlYZWXUoSTUhZXZp_VgUWe[YihWepU\̂SV_UT_ViY\WepUoTSXUWe[T_ZV_hUYZaSTUSTUXZ\_TWZYU[SV\gUSeUZ[[Sie\USoUZebUh_YZbgU
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����®��X̄U]g\[VXT̀Yb̀UXVd]bXg̀UVX̀YV_XdX[̀WV]YXiWZiZWỲZUdgXd_Z\UYXẐX]ZUYWd]YZW̧aXZ~VWbVd[XdU[XiWẐ̀Yq

����®��XÀ̀UVX̀YV_X̂ZWXÁV]ZW[XlWdT̀UfaXTb̀]bXdWVXYZXsVXY\WUV[XZ~VWXYZXYbVXSTUVWXdYXYbVXVU[XẐXYbVXyWZ¬V]YXabdggXUZYXsVX
gVaaXYbdUXZqoxXiVW]VUYXẐXYbVXcZUYWd]YXiẀ]Vq

����®�Â�ÃÄÅ�ÆÇ������È�ÉÊ��ÄÊ�Ë��Ç�Ì
ÍÎ kbVXg̀aYXẐX̀YV_aXabdggX̀U]g\[VXdggX̀YV_aX̀U]g\[V[X̀UXdggXl̀~̀àZUaXdU[XvV]ỲZUaXẐXYbVXaiV]̀̂ ]̀dỲZUaXdU[X

abdggXsVXabZTUXdaXaVidWdYVXg̀UVX̀YV_aq
ÍÏ kbVX̂ZggZT̀UfX̀YV_aXabdggXdgaZXsVXg̀aYV[XaVidWdYVgjXdaXg̀UVX̀YV_aXmT̀YbXYbV̀WXWVaiV]Ỳ~VX~dg\Var¾

Ð ÑZU[XdU[XyWZ¬V]YX̄Ua\WdU]Vq
Ð �Zs̀g̀«dỲZUXdU[XlV_Zs̀g̀«dỲZUq
Ð v\iVẀUYVU[VU]Vq
Ð kWd̀ÙUfeXSiVWdỲZUaXdU[X�d̀UYVUdU]VX�dU\dgeXcZUaYW\]ỲZUXÁV]ZW[XlZ]\_VUYaq
Ð �d]bX}ggZTdU]VXdaaZ]̀dYV[XT̀YbXYbVXcZUYWd]Yq
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S TUVWXYZ[\]̂U[\XUVV\_[\̀a
S TUVWXbWÛc\Xde]\V[ef\XUgXe[XegXeggh\̀iX[jXk\XZeg[\̀Xk\ZjlX[W\XUggjVeU[\̀XUZZjlÛV\a
S TUVWXbWÛc\Xm]̀\]XUgXe[XegXeggh\̀a
S nU]]Û[e\ga
S o\Vj]̀gXd]Ulêcga
S p\q_j]U]rXsUVeZe[e\ga
S bZ\Ûêca
S thkqe[[UZga
S u[\qgX[jXk\Xbjq_Z\[\̀Xveg[a

wx bĵ[]UV[j]XgWUZZXqUê[UêXÛ X̀y\\_XVh]]\̂[XUZZXVWÛc\gX[jX[W\XtVW\̀hZ\XjzX{UZh\gXVUhg\̀XkrXbWÛc\X
m]̀\]g|Xbĵg[]hV[eĵXbWÛc\Xde]\V[ef\gXj]Xj[W\]XUh[Wj]e}\̀XVWÛc\gaXthVWX]\feg\̀XtVW\̀hZ\XjzX{UZh\gX
gWUZZXk\X_]\g\̂[\̀Xqĵ[WZrXle[WX[W\XY__ZeVU[eĵXzj]X~Urq\̂[a

���wx�������������������������
���wxw�XY__ZeVU[eĵgXzj]X_Urq\̂[XgWUZZXk\XqÙ\Xqĵ[WZrXĵX[W\XVh]]\̂[XYuYXsj]qX���������XY__ZeVU[eĵXÛ X̀
b\][ezeVU[\Xzj]X~Urq\̂[XÛ X̀����Xbĵ[êhU[eĵXtW\\[Xzj]Xj_\]U[eĵgXVjq_Z\[\̀XêXUVVj]̀ÛV\Xle[WX[W\XY__]jf\̀X
tVW\̀hZ\XjzX{UZh\gaXXY__ZeVU[eĵgXgWUZZXk\XkUg\̀XĵX[W\XVĵ[]UV[X_]eV\gXjzXZUkj]XÛ X̀qU[\]eUZgXêVj]_j]U[\̀Xê[jX[W\X
nj]yXÛ X̀jzXqU[\]eUZgXghe[UkZrXg[j]\̀XÛ X̀g\Vh]\̀Xh_X[jX[W\XZUg[X̀UrXjzX[W\X_]\fejhgXqĵ[W|XZ\ggX]\[UêUc\XÛ X̀Z\ggX[W\X
Ucc]\cU[\XjzX_]\fejhgX_Urq\̂[gaXXbWÛc\Xj]̀\]gXlW\̂XU__]jf\̀XgWUZZXk\XZeg[\̀XU[X[W\Xkj[[jqXjzX[W\XZUg[XgW\\[XjzX[W\X
_Urq\̂[XU__ZeVU[eĵa

���wxw�w�XY[XZ\Ug[X[l\̂[rX����X̀UrgX_]ej]X[jX̀U[\X\g[UkZegW\̀Xzj]X\UVWX_]jc]\ggX_Urq\̂[|X\UVWXbĵ[]UV[j]XgWUZZXghkqe[X[jX
[W\Xbĵg[]hV[eĵX�ÛUc\]Xzj]Xe[gX]\fe\l|XUX_]\ZeqêU]rX_\̂VeZXVj_rXjzXÛXe[\qe}\̀XY__ZeVU[eĵXzj]X~Urq\̂[XVjq_Z\[\̀X
êXUVVj]̀ÛV\Xle[WX[W\XU__]jf\̀XtVW\̀hZ\�g�XjzX{UZh\ga

���wxw�w�XthVWXU__ZeVU[eĵgXqUrXêVZh̀\X]\�h\g[gXzj]X_Urq\̂[XĵXUVVjĥ[XjzXVWÛc\gXêX[W\Xnj]yX[WU[XWUf\Xk\\̂X
_]j_\]ZrXUh[Wj]e}\̀XkrXbĵg[]hV[eĵXbWÛc\Xde]\V[ef\gXkh[X̂j[XêVZh̀\̀XêXbWÛc\Xm]̀\]gaXXthVWXe[\qg|XezXÛ[eVe_U[\̀X
[jXk\X_UèXz]jqXÛXYZZjlÛV\|XgWUZZXk\XZeg[\̀Xĥ \̀]X[WU[XUggjVeU[\̀XYZZjlÛV\a

���wxw�wx thVWXU__ZeVU[eĵgXqUrX̂j[XêVZh̀\X]\�h\g[gXzj]X_Urq\̂[XjzXUqjĥ[gX[W\Xbĵ[]UV[j]X̀j\gX̂j[Xê[\̂ X̀[jX_UrX[jX
UXthkVĵ[]UV[j]Xj]XqU[\]eUZXgh__Ze\]Xk\VUhg\XjzXUX̀eg_h[\Xj]Xj[W\]X]\Ugĵa

���wxw�w¡ YZZXgh__j][êcX̀U[UX]\�h\g[\̀XkrX[W\Xbĵg[]hV[eĵX�ÛUc\]XÛ X̀Y]VWe[\V[Xz]jqXthkVĵ[]UV[j]gXÛ X̀qU[\]eUZX
gh__Ze\]gX̂\V\ggU]rX[jXghkg[Û[eU[\X[W\Xbĵ[]UV[j]¢gX]ecW[X[jX_Urq\̂[XgWUZZXk\Xzh]̂egW\̀XkrX[W\Xbĵ[]UV[j]a

���wxw�w£ ¤̂[eZX[W\Xbĵ[]UV[�gVW\̀hZ\̀X̀U[\XjzXthkg[Û[eUZXbjq_Z\[eĵX�êVZh̀êcXUh[Wj]e}\̀XÙ¥hg[q\̂[�|X[W\Xml̂\]X
gWUZZX_UrX�¦§XjzX[W\XUqjĥ[X̀h\X[W\Xbĵ[]UV[j]XĵXUVVjĥ[XjzX_]jc]\ggX_Urq\̂[g|XZ\ggXÛXUqjĥ[X\�hUZX[jX�¦�§XjzX[W\X
Uqjĥ[XjzXÛrXbZUeqg|XZe\̂g|Xj]X¥h̀cq\̂[gXUcUêg[X[W\Xbĵ[]UV[j]XlWeVWXWUf\X̂j[Xk\\̂XgU[egzUV[j]eZrX̀egVWU]c\̀a

©̈ o\[UêUc\X]\ghZ[êcXz]jqXªX�a�a�a¦XgWUZZXk\X¦§X_ZhgXÛXUqjĥ[X\�hUZX[jX���§XjzX[W\XUqjĥ[XjzXÛrX
bZUeqg|XZe\̂g|Xj]X¥h̀cq\̂[gXUcUêg[X[W\Xbĵ[]UV[j]XlWeVWXWUf\X̂j[Xk\\̂XgU[egzUV[j]eZrX̀egVWU]c\̀a

«̈ Y[Xthkg[Û[eUZXbjq_Z\[eĵ|XlW\̂XgU[egze\̀Xle[WX[W\X_]jc]\ggXjzX[W\Xnj]y|X[W\Xml̂\]|Xle[WXbĵg\̂[XjzX
th]\[r|XqUrXÙ¥hg[X[W\XUqjĥ[X]\[Uê\̀Xz]jqX_]\fejhgX_]jc]\ggX_Urq\̂[gXêXUVVj]̀ÛV\Xle[WXªX�a¬a�a

̈ pW\XzhZZX]\[UêUc\XqUrXk\X]\êg[U[\̀XezX[W\XqÛ \̂]XjzXVjq_Z\[eĵXjzX[W\Xnj]yXÛ X̀e[gX_]jc]\ggX̀jX̂j[X
]\qUêXgU[egzUV[j]rX[jX[W\Xml̂\]XÛ X̀[W\XY]VWe[\V[|XezX[W\Xth]\[rXle[WWjZ̀gXWegXVĵg\̂[Xj]Xzj]Xj[W\]Xcjj̀X
Û X̀ghzzeVe\̂[X]\Ugĵga

���wxw�w® TUVWXbĵ[]UV[j]XgWUZZXghkqe[X[W]\\X���XzêUZXVj_e\gXjzX[W\e]XY__ZeVU[eĵXzj]X~Urq\̂[|XêVj]_j]U[êcX[Wjg\X
]\fegeĵgX̂j[\̀XĵX[W\X_\̂VeZXVj_e\g|X[jX[W\Xbĵg[]hV[eĵX�ÛUc\]Xle[WêX[ljX���X̀UrgXUz[\]Xk\êcX̂j[eze\̀X[WU[X[W\X̀]Uz[X
Vj_r|Xle[WX]\fegeĵg|XegXUVV\_[UkZ\a

���wxw�w̄ pW\XzêUZXVj_e\gXjzX\UVWXY__ZeVU[eĵXzj]X~Urq\̂[X�YuYXsj]qX����������XgWUZZXk\Xgeĉ\̀XkrXÛXjzzeV\]XjzX[W\X
bĵ[]UV[j]XlWjg\XgeĉU[h]\XgWUZZXk\X̂j[U]e}\̀XêX[W\Xg_UV\X_]jfè\̀a

���wxw�w° Y__ZeVU[eĵgXgWUZZXk\XkUg\̀XĵX[W\XVjq_Z\[\̀Xnj]yXUgX̀\gV]ek\̀XUkjf\XZ\ggX]\[UêUc\|XÛ X̀Z\ggX[W\XUcc]\cU[\X
jzX_]\fejhgX_Urq\̂[gaXXbWÛc\Xm]̀\]gXlW\̂XU__]jf\̀XgWUZZXk\XZeg[\̀XU[X[W\Xkj[[jqXjzX[W\XZUg[XgW\\[XjzX[W\X_Urq\̂[X
U__ZeVU[eĵa
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STUVWVXYZ[\]̂̂Y_̀a]bcd̂]Yeb_fdg]gYd[Ỳa]Yh_[̀bij̀Yk_jlm][̀̂nYeiom][̀̂Ŷai\\Yp]Ymig]Y_[Yijj_l[̀Y_qYmì]bdi\̂Yi[gY
]rldem][̀Yg]\df]b]gYi[gŶld̀ip\oŶ̀_b]gYìỲa]Ŷd̀]Yq_bŶlp̂]rl][̀Yd[j_be_bìd_[Yd[Ỳa]Ys_btuYvqYieeb_f]gYd[Yigfi[j]Y
poỲa]Ywc[]bnYeiom][̀YmioŶdmd\ib\oYp]Ymig]Yq_bYmì]bdi\̂Yi[gY]rldem][̀Ŷld̀ip\oŶ̀_b]gY_qqỲa]Ŷd̀]YìYiY\_jìd_[Y
ixb]]gYle_[Yd[Ycbd̀d[xuYyiom][̀Yq_bYmì]bdi\̂Yi[gY]rldem][̀Ŷ̀_b]gY_[Y_bY_qqỲa]Ŷd̀]Ŷai\\Yp]Yj_[gd̀d_[]gYle_[Y
j_me\di[j]YpoỲa]Yh_[̀bij̀_bYcd̀aYeb_j]glb]̂Ŷìd̂qij̀_boỲ_Ỳa]Ywc[]bỲ_Y]̂̀ip\d̂aỲa]Ywc[]bẑỲd̀\]Ỳ_ŶljaYmì]bdi\̂Y
i[gY]rldem][̀Y_bY_̀a]bcd̂]Yeb_̀]j̀Ỳa]Ywc[]bẑYd[̀]b]̂̀nYi[gŶai\\Yd[j\lg]Ỳa]Yj_̂`̂Y_qYiee\djip\]Yd[̂lbi[j]nŶ̀_bix]nY
i[gỲbi[̂e_b̀ìd_[Ỳ_Ỳa]Ŷd̀]nYq_bŶljaYmì]bdi\̂Yi[gY]rldem][̀Ŷ̀_b]gY_qqỲa]Ŷd̀]u

STUVWVXV{|yb_j]glb]̂Yb]rldb]gYpoYwc[]bŶai\\Yd[j\lg]nYpl̀Yib]Y[_̀Y[]j]̂̂ibd\oY\dmd̀]gỲ_nŶlpmd̂̂d_[YpoỲa]Yh_[̀bij̀_bY
_̀Ỳa]Yh_[̂b̀lj̀d_[Y}i[ix]bYi[gY~bjad̀]j̀Y_qYpd\\̂Y_qŶi\]Yi[gYpd\\̂Y_qY\igd[xYq_bŶljaYmì]bdi\̂Yi[gY]rldem][̀nY
eb_fd̂d_[Y_qY_ee_b̀l[d̀oYq_bỲa]Yh_[̂b̀lj̀d_[Y}i[ix]bẑYi[gY~bjad̀]j̀ẑYfd̂li\Yf]bdqdjìd_[ỲaìŶljaYmì]bdi\̂Yi[gY
]rldem][̀Yib]Yd[Yqij]Yd[Ŷ̀_bix]�Yi[gnYdqŶ̀_b]gY_qq�̂d̀]nŶlpmd̂̂d_[YpoỲa]Yj_[̀bij̀_bY_qYf]bdqdjìd_[ỲaìŶljaYmì]bdi\̂Y
i[gY]rldem][̀Yib]Ŷ̀_b]gYd[YiYp_[g]gYcib]a_l̂]u

STUVWVXVX|~\\ŶljaYmì]bdi\̂Yi[gY]rldem][̀nYd[j\lgd[xYmì]bdi\̂Yi[gY]rldem][̀Ŷ̀_b]gY_[�̂d̀]Ypl̀Y[_̀Yo]̀Yd[j_be_bì]gY
d[̀_Ỳa]Ys_btnYi[gYle_[YcadjaYeib̀di\Yeiom][̀̂Yaif]Yp]][Ymig]nŶai\\Yp]j_m]Ỳa]Yeb_e]b̀oY_qỲa]Ywc[]buYY�a]Yjib]Y
i[gYeb_̀]j̀d_[Y_qŶljaYmì]bdi\̂Yi[gY]rldem][̀Ŷai\\Yb]mid[Ỳa]Yb]̂e_[̂dpd\d̀oY_qỲa]Yh_[̀bij̀_bYl[̀d\Yd[j_be_bìd_[Y
d[̀_Ỳa]Ys_btnYd[j\lgd[xYeb_e]b̀oŶ̀_bix]Yi[gYmid[̀][i[j]Y_qYd[̂lbi[j]Yj_f]bix]Yixid[̂ Ỳ̀a]q̀nYgimix]Yi[gYqdb]Y_[YiY
b]e\ij]m][̀Yj_̂Ỳpîd̂Ycd̀a_l̀Yf_\l[̀iboYg]glj̀dp\]u

STUVWVXVW|����������������
�� vqỲa]Yh_[̀bij̀_bYd[̀][ĝỲ_Yb]rl]̂̀Yeiom][̀Yq_bYmì]bdi\̂Ŷ̀_b]gY_[Ỳa]Ŷd̀]Yd[Yijj_bgi[j]Ycd̀aỲa]Y

eb_fd̂d_[̂Y_qỲa]Yh_[̀bij̀Yk_jlm][̀̂nYa]Yml̂Ỳdg][̀dqoŶim]Y_[Ỳa]Yjlbb][̀Yh_[̀bij̀_bẑY~ee\djìd_[Y
q_bYyiom][̀Yq_bmuYY�a]Yfi\l]Y_qY��������Ym_[̀âzY�̂̀_b]gYmì]bdi\̂�Ŷai\\Yp]Yd[j\lg]gYd[Ỳa]Y�s_btY
h_me\]̀]g�Yj_\lm[Y_qỲa]Yjlbb][̀Yiee\djìd_[u

�� �a]Yb]\ìd_[̂adeY_qY\ip_bYi[gYmì]bdi\̂YîYd[gdjì]gY_[Ỳa]Yyiom][̀Y~ee\djìd_[Ŷai\\Yp]Ỳa]Ypîd̂Yq_bY
]̂̀ip\d̂ad[xỲa]Ybì]Y_qYeiom][̀Yq_bỲa]Ỳbi[̂q]bY_qYmì]bdi\Ŷ̀_b]gỲ_Ymì]bdi\̂Yd[̂ì\\]gu

�� ~\\ŶljaYmì]bdi\̂Yi[gY]rldem][̀nYd[j\lgd[xYmì]bdi\̂Yi[gY]rldem][̀Ŷ̀_b]gY_[�̂d̀]Ypl̀Y[_̀Yo]̀Y
d[j_be_bì]gYd[̀_Ỳa]Ys_btnYle_[YcadjaYeib̀di\Yeiom][̀̂Yaif]Yp]][Ymig]nŶai\\Yp]j_m]Ỳa]Yeb_e]b̀oY_qY
à]Ywc[]bu

�� yiom][̀Yq_bŶ̀_b]gYmì]bdi\̂Ŷai\\Yp]Yd[Ỳa]Yim_l[̀Y_qY���Y_qỲa]Yfi\l]Y_qŶ̀_b]gYmì]bdi\̂Y\]̂̂Y��Y
b]̀id[ix]u

STUVWVWY�a]Yh_[̀bij̀_bYcibbi[̀̂ỲaìỲd̀\]Ỳ_Yi\\Ys_btYj_f]b]gYpoYi[Y~ee\djìd_[Yq_bYyiom][̀Ycd\\Yeî̂ Ỳ_Ỳa]Ywc[]bY[_Y
\ì]bỲai[Ỳa]Ỳdm]Y_qYeiom][̀uY�a]Yh_[̀bij̀_bYqlb̀a]bYcibbi[̀̂ỲaìYle_[Ŷlpmd̀̀i\Y_qYi[Y~ee\djìd_[Yq_bYyiom][̀Yi\\Y
s_btYq_bYcadjaYh]b̀dqdjì]̂Yq_bYyiom][̀Yaif]Yp]][Yeb]fd_l̂\oYd̂̂l]gYi[gYeiom][̀̂Yb]j]df]gYqb_mỲa]Ywc[]bŶai\\nỲ_Y
à]Yp]̂̀Y_qỲa]Yh_[̀bij̀_bẑYt[_c\]gx]nYd[q_bmìd_[nYi[gYp]\d]qnYp]Yqb]]Yi[gYj\]ibY_qY\d][̂nYj\idm̂nŶ]jlbd̀oYd[̀]b]̂̀ n̂Y_bY
][jlmpbi[j]̂nYd[Yqif_bY_qỲa]Yh_[̀bij̀_bnY�lpj_[̀bij̀_b̂nŶlee\d]b̂nY_bY_̀a]bYe]b̂_[̂Y_bY][̀d̀d]̂ỲaìYeb_fdg]gY\ip_bnY
mì]bdi\̂Yi[gY]rldem][̀Yb]\ìd[xỲ_Ỳa]Ys_btu

STUVWVWV{|�a]Yh_[̀bij̀_bŶai\\Yt]]eỲa]Ywc[]bYi[gỲa]Ywc[]bẑYeb_e]b̀oY�d[j\lgd[xYql[ĝYq_bYeiom][̀Yl[g]bỲa]Y
yb_�]j̀�Yqb]]Yqb_mYi\\Y\d][̂nY\]xi\Y_bY]rld̀ip\]nYibd̂d[xY_l̀Y_qYh_[̀bij̀_bẑYs_btYa]b]l[g]buYYvqYi[oŶljaY\d][Yd̂Yqd\]gYcd̀aY
à]Ywc[]bYpoYi[o_[]Yj\idmd[xYponỲab_lxaY_bYl[g]bỲa]Yh_[̀bij̀_bnỲa]Yh_[̀bij̀_bŶai\\Ygd̂jaibx]Ỳa]Y\d][Ycd̀ad[Y��Y
giôY_qỲa]Yqd\d[xỲa]b]_quYY�a]Yh_[̀bij̀_bYqlb̀a]bY] eb]̂̂\oYixb]]̂Ỳ_Yg]q][gỲa]Ywc[]bnYìỲa]Yh_[̀bij̀_bẑŶ_\]Y
] e][̂]nYixid[̂Ỳi[oYij̀d_[̂nY\iĉld̀̂Y_bYeb_j]]gd[x̂Ypb_lxàYixid[̂ Ỳ̀a]Ywc[]bYîYiYb]̂l\̀Y_qY\d][̂Yqd\]gYixid[̂Ỳ
eiom][̀̂Ygl]Ỳa]Yh_[̀bij̀_bY_bỲa]Ys_btnỲa]Ŷd̀]Y_qYi[oY_qỲa]Ys_btnỲa]Yyb_�]j̀Ŷd̀]Yi[gYi[oYdmeb_f]m][̀̂Ỳa]b]_[Y
_bYi[oYe_b̀d_[Y_qỲa]Yeb_e]b̀oY_qỲa]Ywc[]buYY�a]Yh_[̀bij̀_bYa]b]poYixb]]̂Ỳ_Yd[g]m[dqoYi[gYa_\gỲa]Ywc[]bYaibm\]̂̂Y
ixid[̂Ỳi[oŶljaY\d][̂Y_bYh\idm̂Y_qY\d][Yi[gYixb]]̂Ỳ_YeioYi[oY�lgxm][̀Y_bY\d][Yb]̂l\̀d[xYqb_mYi[oŶljaYij̀d_[̂nY
\iĉld̀̂Y_bYeb_j]]gd[x̂uYY�a]Ywc[]bYixb]]̂Ỳ_Yb]\]î]Yi[oYeiom][̀̂Ycd̀aYîYiYb]̂l\̀Y_qYiYgl\oYqd\]gY\d][nYle_[Y
j_me\di[j]YpoỲa]Yh_[̀bij̀_bYcd̀aỲa]Yiee\djip\]Ygd̂jaibx]Y_bYfijìlbYeb_fd̂d_[̂Y_qỲa]Y¡d][Y¡icu

STUVWV¢|�a]Yh_[̀bij̀_bYi[gYi\\Y_qYd̀̂Ŷlpj_[̀bij̀_b̂Ŷai\\Ŷlpmd̀Ỳ_Ỳa]Ywc[]bnYcd̀ad[Ỳadb̀oY�£��YgiôYiq̀]bYd̂̂li[j]Y_qY
à]dbYqdb̂̀Yj]b̀dqd]gYeiob_\\Yi[gY]f]boỲadb̀oY�£��YgiôỲa]b]iq̀]bnYiỲbi[̂jbdèY_qỲa]Y_bdxd[i\Yj]b̀dqd]gYeiob_\\Yb]j_bgnYîY
eb_fdg]gYpoỲa]Y¡ip_bY¡icnŶlp̂jbdp]gnYi[gYiqqdbm]gYîỲbl]Yl[g]bỲa]Ye][i\̀d]̂Y_qYe]b�lboYq_bỲa]Yh_[̀bij̀_bYi[gYi\\Y
d̀̂Y�lpj_[̀bij̀_b̂uYY¤id\lb]Ỳ_Yg_Ŷ_Ŷai\\Yp]Yjil̂]Yq_bỲa]Ywc[]bỲ_Ycd̀aa_\gYeiom][̀Yl[̀d\ŶljaYb]j_bĝYib]Yb]j]df]gu
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STUVWVXYZ[\]̂_[\̂̀ a]b_cde_fa]̂gh]hi\ĉaĉjce[f_\e_b̂c\kdfc\b̂bdlb_h]_fh_f]îf]macnh_fa]ôbdlnf_̂ph_ĥqdb_fmrf]îpasshĉ
hnad]_̂f]̂kd\b_fa]t̂ucavfp\̂a]\̂eawr̂am̂ph_ĥxf_[̂eav\ĉs\__\ĉmaĉ\he[̂eawr̂am̂bdlnf__hst̂y[ax̂hwwsfeh_fa]̂]dnl\ĉ
h]p̂ph_\ôh]p̂sf]\̂f_\n̂lr̂]dnl\ĉh]p̂p\becfw_fa]tz

STUVWV{Y|[\̂̀ a]_che_aĉmdc_[\ĉ\}wc\bbsr̂d]p\c_h~\b̂_âp\m\]p̂_[\̂�x]\côh_̂_[\̂̀ a]_che_ac�b̂bas\̂\}w\]b\ôhihf]b_̂h]r̂
he_fa]bôshxbdf_b̂aĉwcae\\pf]ib̂lcadi[_̂hihf]b_̂�x]\ĉhb̂ĥc\bds_̂am̂sf\]b̂mfs\p̂hihf]b_̂_[\̂Zac~ô_[\̂bf_\̂am̂h]r̂am̂_[\̂
Zac~ô_[\̂wcaq\e_̂bf_\ôh]p̂h]r̂fnwcav\n\]_b̂_[\c\a]ôwhrn\]_b̂pd\̂_[\̂̀ a]_che_aĉaĉh]r̂wac_fa]̂am̂_[\̂wcaw\c_r̂am̂
h]r̂am̂_[\̂�x]\cb̂�c\m\cc\p̂_âeass\e_fv\sr̂hb̂sf\]b̂f]̂��t�t��t̂|[\̂̀ a]_che_aĉ[\c\lr̂hic\\b̂_âf]p\n]fmr̂h]p̂[asp̂
�x]\ĉ[hcns\bb̂hihf]b_̂h]r̂bde[̂sf\]b̂aĉeshfnb̂am̂sf\]̂h]p̂hic\\b̂_âwhr̂h]r̂qdpin\]_̂aĉsf\]̂c\bds_f]îmcan̂h]r̂bde[̂
he_fa]bôshxbdf_bôaĉwcae\\pf]ibt

STUVWV�Y|[\̂�x]\ĉb[hsŝc\s\hb\̂h]r̂whrn\]_b̂xf_[[\sp̂pd\̂_âĥsf\]̂aĉĥeshfn̂am̂sf\]̂fm̂_[\̂̀ a]_che_aĉal_hf]b̂b\edcf_r̂
hee\w_hls\̂_â_[\̂�x]\ĉaĉĥsf\]̂la]p̂x[fe[̂fb�̂���̂fbbd\p̂lr̂ĥbdc\_r̂hee\w_hls\̂_â_[\̂�x]\cô���̂f]̂macn̂h]p̂
bdlb_h]e\̂bh_fbmhe_acr̂_â_[\̂�x]\côh]p̂���̂f]̂_[\̂nh}fndn̂hnad]_̂wc\becfl\p̂lr̂shxt̂�r̂wab_f]îĥsf\]̂la]p̂aĉ
a_[\ĉhee\w_hls\̂b\edcf_rô[ax\v\cô_[\̂̀ a]_che_aĉb[hsŝ]a_̂l\̂c\sf\v\p̂am̂h]r̂c\bwa]bflfsf_f\b̂aĉalsfih_fa]b̂d]p\ĉ_[fb̂
�̂�t�ôf]esdpf]iôxf_[ad_̂sfnf_h_fa]ô_[\̂pd_r̂_âp\m\]p̂h]p̂f]p\n]fmr̂_[\̂�]p\n]f_f\bt̂|[\̂eab_̂am̂h]r̂wc\nfdnb̂
f]edcc\p̂f]̂ea]]\e_fa]̂xf_[̂bde[̂la]pb̂h]p̂b\edcf_r̂b[hsŝl\̂_[\̂c\bwa]bflfsf_r̂am̂_[\̂̀ a]_che_aĉh]p̂b[hsŝ]a_̂l\̂whc_̂
amôaĉehdb\̂h]r̂hpqdb_n\]_̂_aô_[\̂̀ a]_che_̂ydnt

STUVWV�Y|[\̂̀ a]_che_aĉhic\\b̂_âxhfv\̂h]r̂cfi[_̂x[fe[̂f_̂nhr̂[hv\̂_âhbb\c_̂ĥn\e[h]fe�b̂aĉa_[\ĉsf\]̂hihf]b_̂_[\̂
ucaq\e_̂bf_\̂h]p̂h]r̂fnwcav\n\]_b̂_[\c\a]ôf]esdpf]iôxf_[ad_̂sfnf_ô_[\̂Zac~̂f_b\smt̂�dc_[\cnac\ô_[\̂̀ a]_che_aĉxfsŝ
ehdb\̂ĥbfnfshĉwcavfbfa]ôxhfvf]îh]r̂cfi[_̂_âĥn\e[h]fe�b̂aĉa_[\ĉsf\]̂hihf]b_̂_[\̂wcaw\c_rô_âl\̂f]esdp\p̂f]̂hsŝam̂f_b̂
bdlea]_che_bôh]r̂bdlea]_che_bôh]p̂hsŝea]_che_b̂xf_[̂nh_\cfhŝbdwwsf\cbt̂�wa]̂\}\ed_fa]̂am̂_[\̂jic\\n\]_ô_[\̂
à]_che_aĉb[hsŝhsbâ\}\ed_\̂_[\̂xhfv\ĉam̂sf\]̂h__he[\p̂_â_[\̂jic\\n\]_̂h]p̂nhp\̂ĥwhc_̂_[\c\am̂hb̂h]̂�}[flf_t

STUV�T������������T���T�������
STUV�V�̂Z[\c\̂_[\c\̂fb̂a]sr̂a]\̂̀ a]_che_acô_[\̂̀ a]b_cde_fa]̂gh]hi\ĉxfssôxf_[f]̂b\v\]̂phrb̂hm_\ĉ_[\̂̀ a]b_cde_fa]̂
gh]hi\c�b̂c\e\fw_̂am̂_[\̂̀ a]_che_ac�b̂jwwsfeh_fa]̂maĉuhrn\]_ôc\vf\x̂_[\̂jwwsfeh_fa]ôe\c_fmr̂_[\̂hnad]_̂_[\̂
à]b_cde_fa]̂gh]hi\ĉp\_\cnf]\b̂fb̂pd\̂_[\̂̀ a]_che_acôh]p̂macxhcp̂_[\̂̀ a]_che_ac�b̂jwwsfeh_fa]̂h]p̂̀ \c_fmfeh_\̂maĉ
uhrn\]_̂_â_[\̂jce[f_\e_t̂Zf_[f]̂b\v\]̂phrb̂hm_\ĉ_[\̂jce[f_\e_̂c\e\fv\b̂_[\̂̀ a]_che_ac�b̂jwwsfeh_fa]̂maĉuhrn\]_̂
mcan̂_[\̂̀ a]b_cde_fa]̂gh]hi\cô_[\̂jce[f_\e_̂xfsŝ\f_[\ĉ���̂fbbd\̂_â_[\̂�x]\ĉĥ̀ \c_fmfeh_\̂maĉuhrn\]_ôf]̂_[\̂mdsŝ
hnad]_̂am̂_[\̂jwwsfeh_fa]̂maĉuhrn\]_ôxf_[̂ĥeawr̂_â_[\̂̀ a]b_cde_fa]̂gh]hi\c ̂aĉ���̂fbbd\̂_â_[\̂�x]\ĉĥ
\̀c_fmfeh_\̂maĉuhrn\]_̂maĉbde[̂hnad]_̂hb̂_[\̂jce[f_\e_̂p\_\cnf]\b̂fb̂wcaw\csr̂pd\ôh]p̂]a_fmr̂_[\̂̀ a]b_cde_fa]̂
gh]hi\ĉh]p̂�x]\ĉam̂_[\̂jce[f_\e_�b̂c\hba]b̂maĉxf_[[aspf]îe\c_fmfeh_fa]̂f]̂whc_̂hb̂wcavfp\p̂f]̂y\e_fa]̂�t¡t� ̂aĉ���̂
xf_[[asp̂e\c_fmfeh_fa]̂am̂_[\̂\]_fc\̂jwwsfeh_fa]̂maĉuhrn\]_ôh]p̂]a_fmr̂_[\̂̀ a]b_cde_fa]̂gh]hi\ĉh]p̂�x]\ĉam̂_[\̂
jce[f_\e_�b̂c\hba]̂maĉxf_[[aspf]îe\c_fmfeh_fa]̂f]̂x[as\̂hb̂wcavfp\p̂f]̂y\e_fa]̂�t¡t�t̂|[\̂̀ a]b_cde_fa]̂gh]hi\ĉxfsŝ
wcanw_sr̂macxhcp̂_â_[\̂̀ a]_che_aĉ_[\̂jce[f_\e_�b̂]a_fe\̂am̂xf_[[aspf]îe\c_fmfeh_fa]t

STUV�V¢̂Z[\c\̂_[\c\̂fb̂nac\̂_[h]̂a]\̂̀ a]_che_aĉw\cmacnf]îwac_fa]b̂am̂_[\̂ucaq\e_ô_[\̂̀ a]b_cde_fa]̂gh]hi\ĉxfssô
xf_[f]̂b\v\]̂phrb̂hm_\ĉ_[\̂̀ a]b_cde_fa]̂gh]hi\ĉc\e\fv\b̂hsŝam̂_[\̂̀ a]_che_acb�̂jwwsfeh_fa]b̂maĉuhrn\]_�̂���̂
c\vf\x̂_[\̂jwwsfeh_fa]b̂h]p̂e\c_fmr̂_[\̂hnad]_̂_[\̂̀ a]b_cde_fa]̂gh]hi\ĉp\_\cnf]\b̂fb̂pd\̂\he[̂am̂_[\̂̀ a]_che_acb ̂
���̂wc\whc\̂ĥydnnhcr̂am̂̀ a]_che_acb�̂jwwsfeh_fa]b̂maĉuhrn\]_̂lr̂eanlf]f]îf]macnh_fa]̂mcan̂\he[̂̀ a]_che_ac�b̂
hwwsfeh_fa]̂xf_[̂f]macnh_fa]̂mcan̂bfnfshĉhwwsfeh_fa]b̂maĉwcaic\bb̂whrn\]_b̂mcan̂_[\̂a_[\ĉ̀a]_che_acb ̂���̂wc\whc\̂ĥ
ucaq\e_̂jwwsfeh_fa]̂h]p̂̀ \c_fmfeh_\̂maĉuhrn\]_ ̂�£�̂e\c_fmr̂_[\̂hnad]_̂_[\̂̀ a]b_cde_fa]̂gh]hi\ĉp\_\cnf]\b̂fb̂pd\̂
hsŝ̀a]_che_acb ̂h]p̂�¡�̂macxhcp̂_[\̂ydnnhcr̂am̂̀ a]_che_acb�̂jwwsfeh_fa]b̂maĉuhrn\]_̂h]p̂ucaq\e_̂jwwsfeh_fa]̂h]p̂
\̀c_fmfeh_\̂maĉuhrn\]_̂_â_[\̂jce[f_\e_t

STUV�V¢V�̂Zf_[f]̂b\v\]̂phrb̂hm_\ĉ_[\̂jce[f_\e_̂c\e\fv\b̂_[\̂ucaq\e_̂jwwsfeh_fa]̂h]p̂ucaq\e_̂̀\c_fmfeh_\̂maĉuhrn\]_̂
h]p̂_[\̂ydnnhcr̂am̂̀ a]_che_acb�̂jwwsfeh_fa]b̂maĉuhrn\]_̂mcan̂_[\̂̀ a]b_cde_fa]̂gh]hi\cô_[\̂jce[f_\e_̂xfsŝ\f_[\ĉ
���̂fbbd\̂_â_[\̂�x]\ĉĥucaq\e_̂̀\c_fmfeh_\̂maĉuhrn\]_ôxf_[̂ĥeawr̂_â_[\̂̀ a]b_cde_fa]̂gh]hi\c ̂aĉ���̂fbbd\̂_â_[\̂
�x]\ĉĥucaq\e_̂̀\c_fmfeh_\̂maĉuhrn\]_̂maĉbde[̂hnad]_̂hb̂_[\̂jce[f_\e_̂p\_\cnf]\b̂fb̂wcaw\csr̂pd\ôh]p̂]a_fmr̂_[\̂
à]b_cde_fa]̂gh]hi\ĉh]p̂�x]\ĉam̂_[\̂jce[f_\e_�b̂c\hba]b̂maĉxf_[[aspf]îe\c_fmfeh_fa]̂f]̂whc_̂hb̂wcavfp\p̂f]̂
y\e_fa]̂�t¡t� ̂aĉ���̂xf_[[asp̂e\c_fmfeh_fa]̂am̂_[\̂\]_fc\̂ucaq\e_̂jwwsfeh_fa]̂maĉuhrn\]_ôh]p̂]a_fmr̂_[\̂̀ a]b_cde_fa]̂
gh]hi\ĉh]p̂�x]\ĉam̂_[\̂jce[f_\e_�b̂c\hba]̂maĉxf_[[aspf]îe\c_fmfeh_fa]̂f]̂x[as\̂hb̂wcavfp\p̂f]̂y\e_fa]̂�t¡t�t̂|[\̂
à]b_cde_fa]̂gh]hi\ĉxfsŝwcanw_sr̂macxhcp̂_[\̂jce[f_\e_�b̂]a_fe\̂am̂xf_[[aspf]îe\c_fmfeh_fa]̂_â_[\̂̀ a]_che_acbt
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RSTUVUWXYZ[X\]̂_̀abc̀d]̂Xef̂fg[ah_Xc[àdidcf̀d]̂X]iXf̂Xjkkldcf̀d]̂Xi]aXmfno[̂ X̀]apXd̂X̀Z[Xcf_[X]iXo]a[X̀Zf̂X]̂[X
\]̂ àfc̀]apXfXma]q[c̀Xjkkldcf̀d]̂Xf̂rX\[àdidcf̀[Xi]aXmfno[̂ p̀X_ZfllXs[Xsf_[rXbk]̂X̀Z[X\]̂_̀abc̀d]̂Xef̂fg[ah_X
[tflbf̀d]̂X]iX̀Z[Xu]avXf̂rX̀Z[Xrf̀fXd̂X̀Z[Xjkkldcf̀d]̂X]aXjkkldcf̀d]̂_Xi]aXmfno[̂ ẁXYZ[X\]̂_̀abc̀d]̂Xef̂fg[ah_X
c[àdidcf̀d]̂XxdllXc]̂_̀d̀b̀[XfXa[ka[_[̂ f̀̀d]̂X̀Zf̀pX̀]X̀Z[Xs[_̀X]iX̀Z[X\]̂_̀abc̀d]̂Xef̂fg[ah_Xv̂]xl[rg[pXd̂i]aof̀d]̂pX
f̂rXs[ld[ipX̀Z[Xu]avXZf_Xka]ga[__[rX̀]X̀Z[Xk]d̂̀Xd̂rdcf̀[rpX̀Z[Xybfld̀nX]iX̀Z[Xu]avXd_Xd̂Xfcc]arf̂c[Xxd̀ZX̀Z[X\]̂ àfc̀X
z]cbo[̂ _̀pXf̂rX̀Zf̀X̀Z[X\]̂ àfc̀]aXd_pX]aX\]̂ àfc̀]a_Xfa[pX[̂ d̀̀l[rX̀]Xkfno[̂ X̀d̂X̀Z[Xfo]b̂ X̀c[àdid[rw

RSTUVUVXYZ[XjacZd̀[c̀h_Xd__bf̂c[X]iXfX\[àdidcf̀[Xi]aXmfno[̂X̀]apXd̂X̀Z[Xcf_[X]iXo]a[X̀Zf̂X]̂[X\]̂ àfc̀]apXma]q[c̀X
jkkldcf̀d]̂Xf̂rX\[àdidcf̀[Xi]aXmfno[̂p̀X_ZfllXs[Xsf_[rXbk]̂X̀Z[XjacZd̀[c̀h_X[tflbf̀d]̂X]iX̀Z[Xu]avpX̀Z[Xa[c]oo[̂rf̀d]̂X]iX
Z̀[X\]̂_̀abc̀d]̂Xef̂fg[apXf̂rXrf̀fXd̂X̀Z[Xjkkldcf̀d]̂Xi]aXmfno[̂X̀]aXma]q[c̀Xjkkldcf̀d]̂Xi]aXmfno[̂ẁXYZ[XjacZd̀[c̀h_X
c[àdidcf̀d]̂XxdllXc]̂_̀d̀b̀[XfXa[ka[_[̂f̀̀d]̂X̀Zf̀pX̀]X̀Z[Xs[_̀X]iX̀Z[XjacZd̀[c̀h_Xv̂]xl[rg[pXd̂i]aof̀d]̂pXf̂rXs[ld[ipX̀Z[Xu]avX
Zf_Xka]ga[__[rX̀]X̀Z[Xk]d̂̀Xd̂rdcf̀[rpX̀Z[Xybfld̀nX]iX̀Z[Xu]avXd_Xd̂Xfcc]arf̂c[Xxd̀ZX̀Z[X\]̂ àfc̀Xz]cbo[̂_̀pXf̂rX̀Zf̀X̀Z[X
\]̂ àfc̀]aXd_pX]aX\]̂ àfc̀]a_Xfa[pX[̂d̀̀l[rX̀]Xkfno[̂X̀d̂X̀Z[Xfo]b̂ X̀c[àdid[rw

RSTUVU{XYZ[Xa[ka[_[̂ f̀̀d]̂_Xofr[Xkba_bf̂ X̀̀]X|[c̀d]̂_X}w~w�Xf̂rX}w~w~Xfa[X_bsq[c̀X̀]Xf̂X[tflbf̀d]̂X]iX̀Z[Xu]avXi]aX
c]̂i]aof̂c[Xxd̀ZX̀Z[X\]̂ àfc̀Xz]cbo[̂ _̀Xbk]̂X|bs_̀f̂ d̀flX\]okl[̀d]̂pX̀]Xa[_bl̀_X]iX_bs_[yb[̂ X̀̀[_̀_Xf̂rX
d̂_k[c̀d]̂_pX̀]Xc]aa[c̀d]̂X]iXod̂]aXr[tdf̀d]̂_Xia]oX̀Z[X\]̂ àfc̀Xz]cbo[̂ _̀Xkad]aX̀]Xc]okl[̀d]̂pXf̂rX̀]X_k[cdidcX
ybfldidcf̀d]̂_X[�ka[__[rXsnX̀Z[X\]̂_̀abc̀d]̂Xef̂fg[aX]aXjacZd̀[c̀w

RSTUVU�XYZ[Xd__bf̂c[X]iXfX\[àdidcf̀[Xi]aXmfno[̂ X̀]aXfXma]q[c̀X\[àdidcf̀[Xi]aXmfno[̂ X̀xdllX̂]̀Xs[XfXa[ka[_[̂ f̀̀d]̂X̀Zf̀X
Z̀[X\]̂_̀abc̀d]̂Xef̂fg[aX]aXjacZd̀[c̀XZf_X���Xofr[X[�Zfb_̀dt[X]aXc]̂ d̀̂b]b_X]̂�_d̀[Xd̂_k[c̀d]̂_X̀]XcZ[cvX̀Z[Xybfld̀nX
]aXybf̂ d̀̀nX]iX̀Z[Xu]av�X���Xa[td[x[rXc]̂_̀abc̀d]̂Xo[f̂_pXo[̀Z]r_pX̀[cẐdyb[_pX_[yb[̂c[_pX]aXka]c[rba[_�X���X
a[td[x[rXc]kd[_X]iXa[ybd_d̀d]̂_Xa[c[dt[rXia]oX|bsc]̂ àfc̀]a_Xf̂rX_bkkld[a_Xf̂rX]̀Z[aXrf̀fXa[yb[_̀[rXsnX̀Z[X�x̂[aX̀]X
_bs_̀f̂ d̀f̀[X̀Z[X\]̂ àfc̀]ah_XadgZ̀X̀]Xkfno[̂ �̀X]aX�~�Xofr[X[�fod̂f̀d]̂X̀]Xf_c[àfd̂XZ]xX]aXi]aXxZf̀Xkbak]_[X̀Z[X
\]̂ àfc̀]aXZf_Xb_[rXo]̂[nXka[td]b_lnXkfdrX]̂Xfcc]b̂ X̀]iX̀Z[X\]̂ àfc̀X|bow

RSTU{S���������S��S��������S�������������
RSTU{U�XYZ[X\]̂_̀abc̀d]̂Xef̂fg[aX]aXjacZd̀[c̀XofnXxd̀ZZ]lrXfX\[àdidcf̀[Xi]aXmfno[̂ X̀]aXma]q[c̀X\[àdidcf̀[Xi]aX
mfno[̂ X̀d̂XxZ]l[X]aXd̂XkfàpX̀]X̀Z[X[�̀[̂ X̀a[f_]̂fslnX̂[c[__fanXf̂rXf_Xk[aod̀̀[rXsnX|̀f̀[X�fxpX̀]Xka]̀[c̀X̀Z[X�x̂[apXdiX
d̂X̀Z[X\]̂_̀abc̀d]̂Xef̂fg[ah_X]aXjacZd̀[c̀h_X]kd̂d]̂X̀Z[Xa[ka[_[̂ f̀̀d]̂_X̀]X̀Z[X�x̂[aXa[ybda[rXsnX|[c̀d]̂X}w~w�Xf̂rX
}w~w~Xcf̂ ]̂̀Xs[Xofr[wX�iX̀Z[X\]̂_̀abc̀d]̂Xef̂fg[aX]aXjacZd̀[c̀Xd_Xb̂fsl[X̀]Xc[àdinXkfno[̂ X̀d̂X̀Z[Xfo]b̂ X̀]iX̀Z[X
jkkldcf̀d]̂pX̀Z[X\]̂_̀abc̀d]̂Xef̂fg[aXxdllX̂]̀dinX̀Z[X\]̂ àfc̀]aXf̂rX�x̂[aXf_Xka]tdr[rXd̂X|[c̀d]̂X}w~w�Xf̂rX}w~w�wX�iX
Z̀[X\]̂ àfc̀]apX\]̂_̀abc̀d]̂Xef̂fg[aXf̂rXjacZd̀[c̀Xcf̂ ]̂̀Xfga[[X]̂XfXa[td_[rXfo]b̂ p̀X̀Z[XjacZd̀[c̀XxdllXka]ok̀lnX
d__b[XfX\[àdidcf̀[Xi]aXmfno[̂ X̀]aXfXma]q[c̀X\[àdidcf̀[Xi]aXmfno[̂ X̀i]aX̀Z[Xfo]b̂ X̀i]aXxZdcZX̀Z[XjacZd̀[c̀Xd_Xfsl[X̀]X
ofv[X_bcZXa[ka[_[̂ f̀̀d]̂_X̀]X̀Z[X�x̂[awXYZ[X\]̂_̀abc̀d]̂Xef̂fg[aX]aXjacZd̀[c̀XofnXfl_]Xxd̀ZZ]lrXfX\[àdidcf̀[Xi]aX
mfno[̂ X̀]apXs[cfb_[X]iX_bs_[yb[̂ l̀nXrd_c]t[a[rX[tdr[̂c[pXofnX̂blldinX̀Z[XxZ]l[X]aXfXkfàX]iXfX\[àdidcf̀[Xi]aXmfno[̂ X̀
]aXma]q[c̀X\[àdidcf̀[Xi]aXmfno[̂ X̀ka[td]b_lnXd__b[rpX̀]X_bcZX[�̀[̂ X̀f_XofnXs[X̂[c[__fanXd̂X̀Z[X\]̂_̀abc̀d]̂X
ef̂fg[ah_X]aXjacZd̀[c̀h_X]kd̂d]̂X̀]Xka]̀[c̀X̀Z[X�x̂[aXia]oXl]__Xi]aXxZdcZX̀Z[X\]̂ àfc̀]aXd_Xa[_k]̂_dsl[pXd̂clbrd̂gX
l]__Xa[_bl̀d̂gXia]oX̀Z[Xfc̀_Xf̂rX]od__d]̂_Xr[_cads[rXd̂X|[c̀d]̂X�w�w�Xs[cfb_[X]i

U� r[i[c̀dt[Xu]avX̂]̀Xa[o[rd[r�
U� Z̀darXkfànXclfdo_Xidl[rX]aXa[f_]̂fsl[X[tdr[̂c[Xd̂rdcf̀d̂gXka]sfsl[Xidld̂gX]iX_bcZXclfdo_pXb̂l[__X_[cbad̀nX

fcc[k̀fsl[X̀]X̀Z[X�x̂[aXd_Xka]tdr[rXsnX̀Z[X\]̂ àfc̀]a�
UW ifdlba[X]iX̀Z[X\]̂ àfc̀]aX̀]Xofv[Xkfno[̂ _̀Xka]k[alnX̀]X|bsc]̂ àfc̀]a_X]aX_bkkld[a_Xi]aXlfs]apXof̀[adfl_X

]aX[ybdko[̂ �̀
UV a[f_]̂fsl[X[tdr[̂c[X̀Zf̀X̀Z[Xu]avXcf̂ ]̂̀Xs[Xc]okl[̀[rXi]aX̀Z[Xb̂kfdrXsflf̂c[X]iX̀Z[X\]̂ àfc̀X|bo�
U{ rfofg[X̀]X̀Z[X�x̂[aX]aXfX|[kfaf̀[X\]̂ àfc̀]aX]aX]̀Z[aX\]̂ àfc̀]a�
U� a[f_]̂fsl[X[tdr[̂c[X̀Zf̀X̀Z[Xu]avXxdllX̂]̀Xs[Xc]okl[̀[rXxd̀Zd̂X̀Z[X\]̂ àfc̀XYdo[pXf̂rX̀Zf̀X̀Z[Xb̂kfdrX

sflf̂c[Xx]blrX̂]̀Xs[Xfr[ybf̀[X̀]Xc]t[aXfc̀bflX]aXldybdrf̀[rXrfofg[_Xi]aX̀Z[Xf̂ d̀cdkf̀[rXr[lfn�
U� a[k[f̀[rXifdlba[X̀]XcfaanX]b̀X̀Z[Xu]avXd̂Xfcc]arf̂c[Xxd̀ZX̀Z[X\]̂ àfc̀Xz]cbo[̂ _̀�X]a
U� f̂nX]̀Z[aXsa[fcZX]iX̀Zd_Xjga[[o[̂ ẁ

RSTU{U�XuZ[̂X[d̀Z[aXkfànXrd_kb̀[_X̀Z[XjacZd̀[c̀h_Xr[cd_d]̂Xa[gfard̂gXfX\[àdidcf̀[Xi]aXmfno[̂ X̀b̂r[aX|[c̀d]̂X}w�w�pXd̂X
xZ]l[X]aXd̂XkfàpX̀Zf̀XkfànXofnX_bsod̀XfX\lfdoXd̂Xfcc]arf̂c[Xxd̀ZXjàdcl[X��w

RSTU{UWXuZ[̂X̀Z[Xa[f_]̂_Xi]aXxd̀ZZ]lrd̂gXc[àdidcf̀d]̂Xfa[Xa[o]t[rpXc[àdidcf̀d]̂XxdllXs[Xofr[Xi]aXfo]b̂ _̀Xka[td]b_lnX
xd̀ZZ[lrw
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STUVWVXYZ[Y\]̂Y_̀a]b\̂a\Yc̀Ydcef\̀ga\bceYhieiĵ Ỳkb\]]clmfYâ \̀b[bai\bceY[c̀Yniop̂e\Ygem̂ Ỳq̂a\bceYrstsuvY\]̂Ywkê Ỳ
piovYi\Yb\fYfcl̂Ycn\bcevYbffĝYxcbe\Ya]̂ayfY\cY\]̂Ydce\̀ia\c̀YiemY\cYieoYqgzace\̀ia\c̀Yc̀Yfgnnlb̂̀Y\cYk]cpY\]̂Y
dce\̀ia\c̀Y[ibl̂mY\cYpiŷYniop̂e\Y[c̀Y{c̀yYǹcn̂ l̀oYn̂ [̀c̀p̂mYc̀Ypi\̂̀bilYc̀Ŷ|gbnp̂e\Yfgb\izloYm̂lb}̂`̂msYZ[Y\]̂Y
wkê ỲpiŷfYniop̂e\fYzoYxcbe\Ya]̂ayvY\]̂Ywkê Ỳf]illYec\b[oY\]̂Y_̀a]b\̂a\YiemY\]̂Ydcef\̀ga\bceYhieiĵ v̀YiemYzc\]Y
kbllỲ̂[l̂a\Yfga]Yniop̂e\YceY\]̂Yê~\Yd̂ \̀b[bai\̂Y[c̀Y�iop̂e\s

STUV�T��������T��������
STUV�V�Y_[\̂̀Y\]̂Y_̀a]b\̂a\Y]ifYbffĝmYiYd̂ \̀b[bai\̂Y[c̀Y�iop̂e\Yc̀Y�̀cx̂a\Yd̂ \̀b[bai\̂Y[c̀Y�iop̂e\vY\]̂Ywkê Ỳf]illY
piŷYniop̂e\YbeY\]̂Ypieê ỲiemYkb\]beY��YmiofYi[\̂̀Ỳ̂âbn\vYiemYf]illYfcYec\b[oY\]̂Ydcef\̀ga\bceYhieiĵ ỲiemY
_̀a]b\̂a\s

STUV�V�Y�]̂Ydce\̀ia\c̀Yf]illYnioŶia]Yqgzace\̀ia\c̀vYecYli\̂̀Y\]ieYf̂}̂eYmiofYi[\̂̀Ỳ̂âbn\Yc[Yniop̂e\Y[̀cpY\]̂Ywkê v̀Y
\]̂Yipcge\Y\cYk]ba]Y\]̂Yqgzace\̀ia\c̀YbfŶe\b\l̂mvỲ̂[l̂a\bejYn̂ à̂e\iĵfYia\gilloỲ̂\ibêmY[̀cpYniop̂e\fY\cY\]̂Y
dce\̀ia\c̀YceYiaacge\Yc[Y\]̂Yqgzace\̀ia\c̀�fYnc̀\bceYc[Y\]̂Y{c̀ysY�]̂Ydce\̀ia\c̀Yf]illvYzoYinǹcǹbi\̂Yij̀̂ p̂̂e\Y
kb\]Ŷia]Yqgzace\̀ia\c̀vỲ̂|gb̀̂Ŷia]Yqgzace\̀ia\c̀Y\cYpiŷYniop̂e\fY\cYqgz�fgzace\̀ia\c̀fYbeYiYfbpblìYpieê s̀

STUV�V�Y�]̂Ydcef\̀ga\bceYhieiĵ ỲkbllvYceỲ̂|ĝf\vY[g̀ebf]Y\cYiYqgzace\̀ia\c̀vYb[Yǹia\baizl̂vYbe[c̀pi\bceỲ̂jìmbejY
n̂ à̂e\iĵfYc[Yacpnl̂\bceYc̀Yipcge\fYinnlb̂mY[c̀YzoY\]̂Ydce\̀ia\c̀YiemYia\bceY\iŷeY\]̂`̂ceYzoY\]̂Ywkê v̀Y
dcef\̀ga\bceYhieiĵ ỲiemY_̀a]b\̂a\YceYiaacge\Yc[Ync̀\bcefYc[Y\]̂Y{c̀yYmcêYzoYfga]Yqgzace\̀ia\c̀s

STUV�VXY�]̂Ywkê Ỳ]ifY\]̂Ỳbj]\Y\cỲ̂|ĝf\Yk̀b\\̂eŶ}bm̂eâY[̀cpY\]̂Ydce\̀ia\c̀Y\]i\Y\]̂Ydce\̀ia\c̀Y]ifYǹcn̂ l̀oYnibmY
qgzace\̀ia\c̀fYiemYfgnnlb̂̀fYipcge\fYnibmYzoY\]̂Ywkê Ỳ\cY\]̂Ydce\̀ia\c̀Y[c̀Yfgzace\̀ia\̂mY{c̀ysYZ[Y\]̂Ydce\̀ia\c̀Y
[iblfY\cY[g̀ebf]Yfga]Ŷ}bm̂eâYkb\]beYf̂}̂eYmiofvY\]̂Ywkê Ỳf]illY]i}̂Y\]̂Ỳbj]\Y\cYace\ia\Yqgzace\̀ia\c̀fYiemYfgnnlb̂̀fY
\cYifâ \̀ibeYk]̂\]̂ Ỳ\]̂oY]i}̂Yẑ êYǹcn̂ l̀oYnibmsY�̂b\]̂ Ỳ\]̂Ywkê v̀Ydcef\̀ga\bceYhieiĵ Ỳec̀Y_̀a]b\̂a\Yf]illY]i}̂Y
ieYczlbji\bceY\cYniovYc̀Y\cYf̂̂ Y\cY\]̂Yniop̂e\Yc[YpcêoY\cvYiYqgzace\̀ia\c̀Yc̀Yfgnnlb̂̀vŶ~ân\YifYpioYc\]̂ k̀bf̂YẑY
`̂|gb̀̂mYzoYliks

STUV�VWY�]̂Ydce\̀ia\c̀�fYniop̂e\fY\cYfgnnlb̂̀fYf]illYẑY\̀̂i\̂mYbeYiYpieê ỲfbpblìY\cY\]i\Yǹc}bm̂mYbeYq̂a\bcefYrs�s�vY
rs�s�YiemYrs�s�s

STUV�V�Y_Yd̂ \̀b[bai\̂Y[c̀Y�iop̂e\vYiYǹcj̀̂ ffYniop̂e\vYc̀Ynì\bilYc̀Ŷe\b̀̂Ygf̂Yc̀YcaagnieaoYc[Y\]̂Y�̀cx̂a\YzoY\]̂Y
wkê Ỳf]illYec\Yacef\b\g\̂Yiaân\ieâYc[Y{c̀yYec\YbeYiaac̀mieâYkb\]Y\]̂Ydce\̀ia\Y�cagp̂e\fs

STUV�V�Y�el̂ffY\]̂Ydce\̀ia\c̀Yǹc}bm̂fY\]̂Ywkê Ỳkb\]YiYniop̂e\YzcemYbeY\]̂Y[gllYn̂eilYfgpYc[Y\]̂Ydce\̀ia\YqgpvY
niop̂e\fỲ̂âb}̂mYzoY\]̂Ydce\̀ia\c̀Y[c̀Y{c̀yYǹcn̂ l̀oYn̂ [̀c̀p̂mYzoYqgzace\̀ia\c̀fYc̀Yǹc}bm̂mYzoYfgnnlb̂̀fYf]illYẑY
]̂lmYzoY\]̂Ydce\̀ia\c̀Y[c̀Y\]cf̂Yqgzace\̀ia\c̀fYc̀Yfgnnlb̂̀fYk]cYn̂ [̀c̀p̂mY{c̀yYc̀Y[g̀ebf]̂mYpi\̂̀bilfvYc̀Yzc\]vY
gem̂ Ỳace\̀ia\Ykb\]Y\]̂Ydce\̀ia\c̀Y[c̀Yk]ba]Yniop̂e\YkifYpim̂YzoY\]̂Ywkê s̀Y�c\]bejYace\ibêmY]̂`̂beYf]illỲ̂|gb̀̂Y
pcêoY\cYẑYnliâmYbeYiYf̂nìi\̂Yiaacge\YiemYec\Yacppbejl̂mYkb\]YpcêoYc[Y\]̂Ydce\̀ia\c̀vYà̂i\̂YieoY[bmgabìoY
lbizblb\oYc̀Y\c̀\Ylbizblb\oYceY\]̂Ynì\Yc[Y\]̂Ydce\̀ia\c̀Y[c̀Yz̀̂ ia]Yc[Y\̀gf\vYc̀Ŷe\b\l̂YieoYn̂ f̀ceYc̀Ŷe\b\oY\cYieYikìmYc[Y
ngeb\b}̂YmipiĵfYijibef\Y\]̂Ydce\̀ia\c̀Y[c̀Yz̀̂ ia]Yc[Y\]̂Ỳ̂|gb̀̂p̂e\fYc[Y\]bfYǹc}bfbces

STUV�V�Y�̀c}bm̂mY\]̂Ywkê Ỳ]ifY[gl[bll̂mYb\fYniop̂e\Yczlbji\bcefYgem̂ Ỳ\]̂Ydce\̀ia\Y�cagp̂e\fvY\]̂Ydce\̀ia\c̀Yf]illY
m̂[̂emYiemYbem̂peb[oY\]̂Ywkê Ỳ[̀cpYillYlcffvYlbizblb\ovYmipiĵYc̀Ŷ~n̂ef̂vYbealgmbejỲ̂ifceizl̂Yi\\c̀êo�fY[̂̂fYiemY
lb\bji\bceŶ~n̂ef̂fvYìbfbejYcg\Yc[YieoYlb̂eYalibpYc̀Yc\]̂ ỲalibpY[c̀Yniop̂e\YzoYieoYqgzace\̀ia\c̀Yc̀Yfgnnlb̂̀Yc[YieoY
\b̂̀sY�nceỲ̂âbn\Yc[Yec\bâYc[YiYlb̂eYalibpYc̀Yc\]̂ ỲalibpY[c̀Yniop̂e\vY\]̂Ywkê Ỳf]illYec\b[oY\]̂Ydce\̀ia\c̀sYZ[Y
inǹc}̂mYzoY\]̂Yinnlbaizl̂Yacg̀\vYk]̂eỲ̂|gb̀̂mvY\]̂Ydce\̀ia\c̀YpioYfgzf\b\g\̂YiYfg̀̂ \oYzcemY[c̀Y\]̂Yǹcn̂ \̀oYijibef\Y
k]ba]Y\]̂Ylb̂eYc̀Yc\]̂ ỲalibpY[c̀Yniop̂e\Y]ifYẑ êYiff̂̀\̂ms

STUV�VUY�nceYqgzf\ie\bilYdcpnl̂\bceYc[Y\]̂Ŷe\b̀̂Y{c̀yvY\]̂Ydce\̀ia\c̀Yf]illYfgzpb\YiỲ̂|gbfb\bceY[c̀Y\]̂Y�ace\̀ia\Y
zilieâ�sYY�]̂Ywkê Ỳf]illYnioY\]̂Ỳ̂pibebejYipcge\Yl̂ffY\]̂Yj̀̂ i\̂̀Y}ilĝYc[YiYlgpnYfgpYc[Y�u�v���Yw�Y\]̂YfgpYc[Y
\kc�YiemYcê�]il[Y\bp̂fY\]̂Y}ilĝYc[YieoYb\̂pfY\cYẑYacpnl̂\̂mYnlgfYieYipcge\YêâffìoY\cYfi\bf[oYieoYcg\f\iembejY
dlibpfvYlb̂efvYc̀Yxgmjp̂e\fYijibef\Y\]̂Ydce\̀ia\c̀sYY�e\blYillỲ̂pibebejYb\̂pfYc[Y{c̀yYì̂Yfi\bf[ia\c̀oYacpnl̂\̂mYc̀Y
ac̀̀ â\̂mvY\]̂Ywkê ỲpioY]clmYillỲ̂\ibeiĵvYbealgmbejYpceb̂fY[c̀YillY�geacpnl̂\̂m�Yb\̂pfvYge\blYillYb\̂pfYì̂Y
acpnl̂\̂mvYiemYalcf̂cg\Yfgzpb\\ilfYì̂Yacpnl̂\̂s

STUV�VUV�Ydce\̀ia\c̀f�Ỳ̂|ĝf\fY[c̀Ymbface\begieâYc[Ỳ̂\ibeiĵfYf]illYẑYiaacpnieb̂mYzoYiYǹcn̂ l̀oŶ~̂ag\̂mYacnoYc[Y
\]̂Y�dcef̂e\Yc[Yqg̀̂ \oY\cY�̂mga\bceYbeYc̀Y�ì\bilY�̂l̂if̂Yc[Y�̂\ibeiĵ�vY_Z_Y�cagp̂e\Y� � _s
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STUVWVXYTZ[\]̂_]̀[
STUVWVXYVXTabbcdefgdhijklhmknfopqigkjrfcckdiecstqkfkmqgfdifuqkfphsigkhlkihgkcqjjkgrfikldvqkbqmeqigkwxyzkhlkgrqkvfcsqkhlk
grqkehpbcqgqtk{hm|}k~qtsegdhikhlkmqgfdifuqkjrfcckhicok�qkfbbmhvqtksbhikehpbcqgdhikhlkgrqk�hm|kfitk{rqikfsgrhmd�qtk
�okgrqk�{iqmkdik{mdgdiu}

STUV�T�]̂���[T��T�]��[_\
�lkgrqk�hijgmsegdhik�fifuqmkfitkamerdgqegklfdckbqmjdjgqigcokghkdjjsqkfk�qmgdldefgqklhmknfopqigkhmkfknmh�qegk�qmgdldefgqk
lhmknfopqig�kgrmhsurkihklfscgkhlkgrqk�higmfeghm�k{dgrdiklhsmgqqiktfojkflgqmkgrqk�hijgmsegdhik�fifuqm�jkmqeqdbgkhlkgrqk
�higmfeghm�jkabbcdefgdhiklhmknfopqig�khmkdlkgrqk�{iqmklfdcjkbqmjdjgqigcokghkbfokgrqk�higmfeghmk{dgrdikjqvqiktfojkflgqmk
grqktfgqkqjgf�cdjrqtkdikgrqk�higmfegk�hespqigj�kgrqkfphsigkeqmgdldqtk�okgrqk�hijgmsegdhik�fifuqmkfitkamerdgqeg�kgrqik
grqk�higmfeghmkpfo�ksbhikgrdmgokfttdgdhifcktfoj�kihgdeqkghkgrqk�{iqm�k�hijgmsegdhik�fifuqmkfitkamerdgqeg�kjghbkgrqk
�hm|ksigdckbfopqigkhlkgrqkfphsigkh{diukrfjk�qqikmqeqdvqt}k�rqk�higmfegk�dpqkjrfcck�qkq�gqitqtkfbbmhbmdfgqcokfitk
grqk�higmfegk�spkjrfcck�qkdiemqfjqtk�okgrqkfphsigkhlkgrqk�higmfeghm�jkmqfjhif�cqkehjgjkhlkjrsgth{i�ktqcfokfitk
jgfmg�sb�kbcsjkdigqmqjgkfjkbmhvdtqtklhmkdikgrqk�higmfegk�hespqigj}

STUV�T����\]_\̂]�T�����[\̂�_
STUV�VXk�s�jgfigdfck�hpbcqgdhikdjkgrqkjgfuqkdikgrqkbmhumqjjkhlkgrqk�hm|k{rqikgrqk�hm|khmktqjduifgqtkbhmgdhikgrqmqhlkdjk
jslldedqigcokehpbcqgqkdikfeehmtfieqk{dgrkgrqk�higmfegk�hespqigjkjhkgrqk�{iqmkefikheesbokhmksgdcd�qkgrqk�hm|klhmkdgjk
digqitqtksjq}

STUV�V�k�rqikgrqk�higmfeghmkehijdtqmjkgrfgkgrqk�hm|�khmkfkbhmgdhikgrqmqhlk{rderkgrqk�{iqmkfumqqjkghkfeeqbgk
jqbfmfgqco�kdjkjs�jgfigdfccokehpbcqgq�kgrqk�higmfeghmkjrfcckihgdlokgrqk�hijgmsegdhik�fifuqm�kfitkgrqk�higmfeghmkfitk
�hijgmsegdhik�fifuqmkjrfcck�hdigcokbmqbfmqkfitkjs�pdgkghkgrqkamerdgqegkfkehpbmqrqijdvqkcdjgkhlkdgqpjkghk�qkehpbcqgqtk
hmkehmmqegqtkbmdhmkghkldifckbfopqig}k�fdcsmqkghkdiecstqkfikdgqpkhikjserkcdjgkthqjkihgkfcgqmkgrqkmqjbhijd�dcdgokhlkgrqk
�higmfeghmkghkehpbcqgqkfcck�hm|kdikfeehmtfieqk{dgrkgrqk�higmfegk�hespqigj}

STUV�V k¡bhikmqeqdbgkhlkgrqkcdjg�kgrqkamerdgqeg�kfjjdjgqtk�okgrqk�hijgmsegdhik�fifuqm�k{dcckpf|qkfikdijbqegdhikghk
tqgqmpdiqk{rqgrqmkgrqk�hm|khmktqjduifgqtkbhmgdhikgrqmqhlkdjkjs�jgfigdfccokehpbcqgq}k�lkgrqkamerdgqeg�jkdijbqegdhik
tdjechjqjkfiokdgqp�k{rqgrqmkhmkihgkdiecstqtkhikgrqkcdjg�k{rderkdjkihgkjslldedqigcokehpbcqgqkdikfeehmtfieqk{dgrkgrqk
�higmfegk�hespqigjkjhkgrfgkgrqk�{iqmkefikheesbokhmksgdcd�qkgrqk�hm|khmktqjduifgqtkbhmgdhikgrqmqhlklhmkdgjkdigqitqtk
sjq�kgrqk�higmfeghmkjrfcc�k�qlhmqkdjjsfieqkhlkgrqk�qmgdldefgqkhlk�s�jgfigdfck�hpbcqgdhi�kehpbcqgqkhmkehmmqegkjserkdgqpk
sbhikihgdldefgdhik�okgrqkamerdgqeg}k�ikjserkefjq�kgrqk�higmfeghmkjrfcckgrqikjs�pdgkfkmq¢sqjgklhmkfihgrqmkdijbqegdhik�ok
grqkamerdgqeg�kfjjdjgqtk�okgrqk�hijgmsegdhik�fifuqm�kghktqgqmpdiqk�s�jgfigdfck�hpbcqgdhi}

STUV�V VXk£hkbfmgdfckbfopqigjk{dcck�qkpftqkflgqmkgrqkgdpqkld�qtklhmkgrqkehpbcqgdhikhlkgrqk�hm|khmkgrqkgdpqkghk{rderk
ehpbcqgdhikpfok�qkq�gqitqtksitqmkgrqkgqmpjkhlkgrqk�higmfeg�ksigdckgrqklscckfitkldifckehpbcqgdhikfitkfeeqbgfieqkhlkfcck
�hm|krqmqdikfumqqtksbhi}

STUV�V V�¤�rqmqkbmh�qegkdiecstqjkrqfgdiukfit¥hmkfdmkehitdgdhidiukhmkhgrqmkjojgqpjkgrfgkfmqkihgkbsgkdighkhbqmfgdhikfgkgrqk
gdpqkhlkheesbfieo�kfkjspkjrfcck�qk{dgrrqctksigdckgrqjqkjojgqpjkrfvqkhbqmfgqtkghkgrqkuqiqmfckjfgdjlfegdhikhlkgrqk
amerdgqeg}kk�rqkmqgfdiqtkfphsigkjrfcckfbbmh�dpfgqkxykhlkgrqkehjgkhlkgrqkjojgqpjkfjktqgqmpdiqtk�okgrqkehjgk�mqf|th{ik
js�pdggqt}

STUV�V¦k�rqikgrqkamerdgqeg�kfjjdjgqtk�okgrqk�hijgmsegdhik�fifuqm�ktqgqmpdiqjkgrfgkgrqk�hm|khlkfcckhlkgrqk�higmfeghmj�k
hmktqjduifgqtkbhmgdhikgrqmqhl�kdjkjs�jgfigdfccokehpbcqgq�kgrqk�hijgmsegdhik�fifuqmk{dcckbmqbfmq�kfitkgrqk�hijgmsegdhik
�fifuqmkfitkamerdgqegkjrfcckq�qesgq�kfk�qmgdldefgqkhlk�s�jgfigdfck�hpbcqgdhikgrfgkjrfcckqjgf�cdjrkgrqktfgqkhlk
�s�jgfigdfck�hpbcqgdhi§kqjgf�cdjrkmqjbhijd�dcdgdqjkhlkgrqk�{iqmkfitk�higmfeghmklhmkjqesmdgo�kpfdigqifieq�krqfg�k
sgdcdgdqj�ktfpfuqkghkgrqk�hm|kfitkdijsmfieq§kfitkld�kgrqkgdpqk{dgrdik{rderkgrqk�higmfeghmkjrfcckldidjrkfcckdgqpjkhikgrqk
cdjgkfeehpbfiodiukgrqk�qmgdldefgq}k�fmmfigdqjkmq¢sdmqtk�okgrqk�higmfegk�hespqigjkjrfcckehppqieqkhikgrqktfgqkhlk
�s�jgfigdfck�hpbcqgdhikhlkgrqk�hm|khmktqjduifgqtkbhmgdhikgrqmqhlksicqjjkhgrqm{djqkbmhvdtqtkdikgrqk�qmgdldefgqkhlk
�s�jgfigdfck�hpbcqgdhikhmkgrdjkaumqqpqig}

STUV�V̈k�rqk�qmgdldefgqkhlk�s�jgfigdfck�hpbcqgdhikjrfcck�qkjs�pdggqtkghkgrqk�{iqmkfitk�higmfeghmklhmkgrqdmk{mdggqik
feeqbgfieqkhlkmqjbhijd�dcdgdqjkfjjduiqtkghkgrqpkdikgrqk�qmgdldefgq}k¡bhikjserkfeeqbgfieq�kfitkehijqigkhlkjsmqgokdlkfio�k
grqk�{iqmkjrfcckpf|qkbfopqigkhlkmqgfdifuqkfbbcodiukghkgrqk�hm|khmktqjduifgqtkbhmgdhikgrqmqhl}k�serkbfopqigkjrfcck�qk
ft�sjgqtklhmk�hm|kgrfgkdjkdiehpbcqgqkhmkihgkdikfeehmtfieqk{dgrkgrqkmq¢sdmqpqigjkhlkgrqk�higmfegk�hespqigj}
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STUVWVXYZ[\]̂_\̀ab̂c]_b]\defgha\]̂_\ihej]akb]che\ldedm_a\da_\a_nkca_f\]h\cejo_b]\]̂_\phaq\rha_\]̂de\]sh\tuv\]cr_j\
oacha\]h\b_a]c[wcem\]̂_\phaq\dj\x_cem\jkxj]de]cdyyw\bhroy_]_\he\dbbhke]\h[\]̂_\fcjbhz_aw\h[\he_\ha\rha_\c]_rj\]̂d]\da_\
eh]\jk[[cbc_e]yw\bhroy_]_{\]̂_\ihe]adb]ha\ĵdyy\x_\ycdxy_\]h\]̂_\|se_a\[ha\]̂_\drhke]\h[\dew\bhj]j{\dffc]chedy\[__j\ha\
bhro_ejd]che\fk_\[ahr\ha\odcf\xw\]̂_\|se_a\]h\]̂_\̀ab̂c]_b]\defgha\]̂_\ihej]akb]che\ldedm_a\[ha\]̂_\dffc]chedy\
cejo_b]chej}

STUVUT~������T���������T��T���
STUVUV�\�̂_\|se_a\rdw\hbbkow\ha\kj_\dew\bhroy_]_f\ha\oda]cdyyw\bhroy_]_f\oha]che\h[\]̂_\phaq\d]\dew\j]dm_\ŝ_e\
jkb̂\oha]che\cj\f_jcmed]_f\xw\j_odad]_\dma__r_e]\sc]̂\]̂_\ihe]adb]ha{\oahzcf_f\jkb̂\hbbkodebw\ha\kj_\cj\bhej_e]_f\]h\
xw\]̂_\cejka_a\def\dk]̂hac�_f\xw\okxycb\dk]̂hac]c_j\̂dzcem\�kacjfcb]che\hz_a\]̂_\�ah�_b]}\�kb̂\oda]cdy\hbbkodebw\ha\kj_\
rdw\bhrr_eb_\ŝ_]̂_a\ha\eh]\]̂_\oha]che\cj\jkxj]de]cdyyw\bhroy_]_{\oahzcf_f\]̂_\|se_a\def\ihe]adb]ha\̂dz_\
dbb_o]_f\ce\sac]cem\]̂_\a_johejcxcyc]c_j\djjcme_f\]h\_db̂\h[\]̂_r\[ha\odwr_e]j{\a_]dcedm_\c[\dew{\j_bkac]w{\rdce]_edeb_{\
_̂d]{\k]cyc]c_j{\fdrdm_\]h\]̂_\phaq\def\cejkadeb_{\def\̂dz_\dma__f\ce\sac]cem\bheb_aecem\]̂_\o_achf\[ha\bhaa_b]che\h[\
]̂_\phaq\def\bhrr_eb_r_e]\h[\sdaade]c_j\a_nkca_f\xw\]̂_\ihe]adb]\�hbkr_e]j}\p _̂e\]̂_\ihe]adb]ha\bhejcf_aj\d\
oha]che\jkxj]de]cdyyw\bhroy_]_{\]̂_\ihe]adb]ha\def\ihej]akb]che\ldedm_a\ĵdyy\�hce]yw\oa_oda_\def\jkxrc]\d\ycj]\]h\]̂_\
àb̂c]_b]\dj\oahzcf_f\kef_a\�_b]che\�}�}u}\ihej_e]\h[\]̂_\ihe]adb]ha\]h\oda]cdy\hbbkodebw\ha\kj_\ĵdyy\eh]\x_\
kea_djhedxyw\sc]̂̂ _yf}\�̂_\j]dm_\h[\]̂_\oahma_jj\h[\]̂_\phaq\ĵdyy\x_\f_]_arce_f\xw\sac]]_e\dma__r_e]\x_]s__e\]̂_\
|se_a\def\ihe]adb]ha\ha{\c[\eh\dma__r_e]\cj\a_db̂_f{\xw\f_bcjche\h[\]̂_\̀ab̂c]_b]\d[]_a\bhejky]d]che\sc]̂\]̂_\
ihej]akb]che\ldedm_a}

STUVUV�\Zrr_fcd]_yw\oacha\]h\jkb̂\oda]cdy\hbbkodebw\ha\kj_{\]̂_\|se_a{\ihej]akb]che\ldedm_a{\ihe]adb]ha{\def\
àb̂c]_b]\ĵdyy\�hce]yw\cejo_b]\]̂_\da_d\]h\x_\hbbkoc_f\ha\oha]che\h[\]̂_\phaq\]h\x_\kj_f}\�̂_\ihe]adb]ha\scyy\oahzcf_\
]̂_\|se_a\def\ihej]akb]che\ldedm_a\sc]̂\ôh]hmadôj\fhbkr_e]cem\]̂_\bhefc]che\h[\]̂_\jodb_\]h\x_\hbbkoc_f}\\�̂_\
ôh]hmadôj\rkj]\x_\fd]_f\def\jkooyc_f\sc]̂ce\]̂a__\t�v\xkjce_jj\fdwj\h[\]̂_\cejo_b]che}\\̀ew\jkxj_nk_e]\fdrdm_\]h\
]̂_\jodb_\ŝcb̂\bdeeh]\x_\bhe[car_f\xw\]̂_\ihe]adb]ha�j\ôh]hmadôj\tdj\hbbkaacem\dj\d\a_jky]\h[\]̂_\|se_a�j\
hbbkodebwv\scyy\x_\a_odca_f\xw\]̂_\ihe]adb]ha\d]\eh\dffc]chedy\bhj]\]h\]̂_\|se_a}

STUVUV�\�ey_jj\h]̂_ascj_\dma__f\kohe{\oda]cdy\hbbkodebw\ha\kj_\h[\d\oha]che\ha\oha]chej\h[\]̂_\phaq\ĵdyy\eh]\bhej]c]k]_\
dbb_o]deb_\h[\phaq\eh]\bhroywcem\sc]̂\]̂_\a_nkca_r_e]j\h[\]̂_\ihe]adb]\�hbkr_e]j}

STUV��T�����T����������T�� T�����T~������
STUV��V�\�ohe\bhroy_]che\h[\]̂_\phaq{\]̂_\ihe]adb]ha\ĵdyy\[hasdaf\]h\]̂_\ihej]akb]che\ldedm_a\d\eh]cb_\]̂d]\]̂_\
phaq\cj\a_dfw\[ha\[cedy\cejo_b]che\def\dbb_o]deb_{\def\ĵdyy\dyjh\[hasdaf\]h\]̂_\ihej]akb]che\ldedm_a\d\[cedy\
ihe]adb]ha�j\̀ooycbd]che\[ha\�dwr_e]}\�ohe\a_b_co]{\]̂_\ihej]akb]che\ldedm_a\ĵdyy\o_a[har\de\cejo_b]che\]h\bhe[car\
]̂_\bhroy_]che\h[\phaq\h[\]̂_\ihe]adb]ha}\�̂_\ihej]akb]che\ldedm_a\ĵdyy\rdq_\a_bhrr_efd]chej\]h\]̂_\̀ab̂c]_b]\
ŝ_e\]̂_\phaq\h[\dyy\h[\]̂_\ihe]adb]haj\cj\a_dfw\[ha\[cedy\cejo_b]che{\def\ĵdyy\]̂_e\[hasdaf\]̂_\ihe]adb]haj�\eh]cb_j\
def\̀ooycbd]che\[ha\�dwr_e]\ha\�ah�_b]\̀ooycbd]che\[ha\�dwr_e]{\]h\]̂_\̀ab̂c]_b]{\ŝh\scyy\oahro]yw\rdq_\jkb̂\
cejo_b]che}\p _̂e\]̂_\̀ab̂c]_b]\[cefj\]̂_\phaq\dbb_o]dxy_\kef_a\]̂_\ihe]adb]\�hbkr_e]j\def\]̂_\ihe]adb]\[kyyw\
o_a[har_f{\]̂_\ihej]akb]che\ldedm_a\def\̀ab̂c]_b]\scyy\oahro]yw\cjjk_\d\[cedy\i_a]c[cbd]_\[ha\�dwr_e]\ha\�ah�_b]\
i_a]c[cbd]_\[ha\�dwr_e]\j]d]cem\]̂d]\]h\]̂_\x_j]\h[\]̂_ca\qehsy_fm_{\ce[hard]che\def\x_yc_[{\def\he\]̂_\xdjcj\h[\]̂_ca\
he¡jc]_\zcjc]j\def\cejo_b]chej{\]̂_\phaq\̂dj\x__e\bhroy_]_f\ce\dbbhafdeb_\sc]̂\]̂_\ihe]adb]\�hbkr_e]j\def\]̂d]\]̂_\
_e]ca_\xdydeb_\[hkef\]h\x_\fk_\]̂_\ihe]adb]ha\def\eh]_f\ce\]̂_\[cedy\i_a]c[cbd]_\cj\fk_\def\odwdxy_}\�̂_\ihej]akb]che\
ldedm_a�j\def\̀ab̂c]_b]�j\[cedy\i_a]c[cbd]_\[ha\�dwr_e]\ha\�ah�_b]\i_a]c[cbd]_\[ha\�dwr_e]\scyy\bhej]c]k]_\d\[ka]̂_a\
a_oa_j_e]d]che\]̂d]\bhefc]chej\ycj]_f\ce\�_b]che\�}¢£}u\dj\oa_b_f_e]\]h\]̂_\ihe]adb]ha�j\x_cem\_e]c]y_f\]h\[cedy\odwr_e]\
d̂z_\x__e\[ky[cyy_f}

STUV��V�V�YZ[\]̂_\phaq\cj\eh]\dbb_o]_f\xw\]̂_\|se_a\d[]_a\[cedy\cejo_b]che\def\dffc]chedy\]cr_\cj\a_nkca_f\]h\bhroy_]_\
c]_rj\cf_e]c[c_f\fkacem\]̂_\[cedy\cejo_b]che{\]̂_\fd]_\j]da]cem\]̂_\he_¡w_da\bhaa_b]che\o_achf\f_jbacx_f\ce\̀a]cby_\¢u\
ĵdyy\x_\j_]\xw\]̂_\̀ab̂c]_b]\d]\c]j\fcjba_]che}

STUV��V�V�YZ[\]̂_\̀ab̂c]_b]\def\ihej]akb]che\ldedm_a\da_\a_nkca_f\]h\o_a[har\dffc]chedy\cejo_b]chej\jkxj_nk_e]\]h\]̂_\
¤[cedy\cejo_b]che¤\x_bdkj_\]̂_\phaq\[dcyj\]h\bhroyw\sc]̂\]̂_\a_nkca_r_e]j\h[\]̂_\ihe]adb]{\]̂_\drhke]\h[\
bhro_ejd]che\odcf\]h\]̂_\̀ab̂c]_b]\def\ihej]akb]che\ldedm_a\xw\]̂_\|se_a\[ha\dffc]chedy\j_azcb_j\ĵdyy\x_\f_fkb]_f\
[ahr\]̂_\[cedy\odwr_e]\]h\]̂_\ihe]adb]ha}
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STUVWXVYZ[\]̂_\̀Za]bcdZecfg\b̂Zbh̀ZcbfZ̀\gc]b]biZ̀\̂c]b\jZe\̀k\b̂ci\Zl_cddZm\khg\Zjn\Znb̂]dẐ_\Zohb̂̀ck̂h̀Zlnmg]̂lẐhZ
_̂\Zp̀k_]̂\k̂Ẑ_̀hni_Ẑ_\Zohbl̂̀nk̂]hbZqcbci\̀r
stuZcbZcaa]jcv]̂Ẑ_ĉZecf̀hddlwZm]ddlZah̀Zgĉ\̀]cdlZcbjZ\xn]eg\b̂wZcbjZĥ_\̀Z]bj\m̂\jb\llZkhbb\k̂\jZy]̂_Ẑ_\Zzh̀{Z
ah̀Zy_]k_Ẑ_\Z|yb\̀Zh̀Ẑ_\Z|yb\̀}lZèhe\̀̂fZg]i_̂Zm\Z̀\lehbl]md\Zh̀Z\bkngm\̀\jZsd\llZcghnb̂lZy]̂__\djZmfZ
|yb\̀uZ_cv\Zm\\bZec]jZh̀Zĥ_\̀y]l\Zlĉ]la]\jw

s~uZcZk\̀̂]a]kĉ\Z\v]j\bk]biẐ_ĉZ]blǹcbk\Z̀\xn]̀\jZmfẐ_\Zohb̂̀ck̂Z�hkng\b̂lẐhZ̀\gc]bZ]bZah̀k\Zcâ\̀Za]bcdZ
ecfg\b̂Z]lZkǹ̀\b̂dfZ]bZ\aa\k̂wZ

s�uZcZỳ]̂̂\bZl̂ĉ\g\b̂Ẑ_ĉẐ_\Zohb̂̀ck̂h̀Z{bhylZhaZbhZ̀\clhbẐ_ĉẐ_\Z]blǹcbk\Zy]ddZbĥZm\Z̀\b\ycmd\ẐhZkhv\̀Z
_̂\Ze\̀]hjZ̀\xn]̀\jZmfẐ_\Zohb̂̀ck̂Z�hkng\b̂lwZ

s�uZkhbl\b̂ZhaZlǹ\̂fwZ]aZcbfwẐhZa]bcdZecfg\b̂Z
s�uZjhkng\b̂ĉ]hbZhaZcbfZle\k]cdZyc̀̀cb̂]\lwZlnk_ZclZgcbnack̂ǹ\̀l}Zyc̀̀cb̂]\lZh̀Zle\k]a]kZ�nmkhb̂̀ck̂h̀Z
yc̀̀cb̂]\lwZcbjZ

s�u]aZ̀\xn]̀\jZmfẐ_\Z|yb\̀wZĥ_\̀ZjĉcZ\l̂cmd]l_]biZecfg\b̂Zh̀Zlĉ]lack̂]hbZhaZhmd]iĉ]hblwZlnk_ZclZ̀\k\]êlZcbjZ
\̀d\cl\lZcbjZyc]v\̀lZhaZd]\blwZkdc]glwZl\kǹ]̂fZ]b̂\̀\l̂lwZh̀Z\bkngm̀cbk\lZc̀]l]biZhn̂ZhaẐ_\Zohb̂̀ck̂wẐhẐ_\Z
\�̂\b̂ZcbjZ]bZlnk_Zah̀gZclZgcfZm\Zj\l]ibĉ\jZmfẐ_\Z|yb\̀�Z
scu�aZcZ�nmkhb̂̀ck̂h̀Z̀\anl\lẐhZaǹb]l_ZcZ̀\d\cl\Zh̀Zyc]v\̀Z̀\xn]̀\jZmfẐ_\Z|yb\̀wẐ_\Zohb̂̀ck̂h̀ZgcfZ
aǹb]l_ZcZmhbjZlĉ]lack̂h̀fẐhẐ_\Z|yb\̀ẐhZ]bj\gb]afẐ_\Z|yb\̀Zcic]bl̂Zlnk_Zd]\bwZkdc]gwZl\kǹ]̂fZ
]b̂\̀\l̂wZh̀Z\bkngm̀cbk\�Z�aZcZd]\bwZkdc]gwZl\kǹ]̂fZ]b̂\̀\l̂wZh̀Z\bkngm̀cbk\Z̀\gc]blZnblĉ]la]\jZcâ\̀Z
ecfg\b̂lZc̀\Zgcj\wẐ_\Zohb̂̀ck̂h̀Zl_cddZ̀\anbjẐhẐ_\Z|yb\̀ZcddZghb\fẐ_ĉẐ_\Z|yb\̀ZgcfZm\Z
khge\dd\jẐhZecfZ]bZj]lk_c̀i]biẐ_\Zd]\bwZkdc]gwZl\kǹ]̂fZ]b̂\̀\l̂wZh̀Z\bkngm̀cbk\wZ]bkdnj]biZcddZkhl̂lZcbjZ
\̀clhbcmd\Zĉ̂h̀b\fl}Za\\l�

STUVWXVYVW��bZcjj]̂]hbẐhẐ_\Zlnmg]̂̂cdlZ̀\xn\l̂\jZ]bZ�Z��t��~Zcmhv\wẐ_\Zohb̂̀ck̂h̀Zl_cddZlnmg]̂Z̀\d\cl\lZh̀Zyc]v\̀lZhaZ
d]\blZàhgZ\ck_Z�nmkhb̂̀ck̂h̀wZgĉ\̀]cdZlneed]\̀wZcbjZĥ_\̀lZy]̂_Zd]\bZ̀]i_̂lZcic]bl̂Ẑ_\Zèhe\̀̂fZhaẐ_\Z|yb\̀ZcbjZ
l_cddZlnmg]̂ZcZd]l̂ZhaZlnk_Zec̀̂]\l�

STUVWXV�Z�awZcâ\̀Z�nml̂cb̂]cdZohged\̂]hbZhaẐ_\Zzh̀{wZa]bcdZkhged\̂]hbẐ_\̀\haZ]lZgĉ\̀]cddfZj\dcf\jẐ_̀hni_ZbhZacnd̂ZhaZ
_̂\Zohb̂̀ck̂h̀Zh̀ZmfZ]llncbk\ZhaZo_cbi\Z|̀j\̀lZcaa\k̂]biZa]bcdZkhged\̂]hbwZcbjẐ_\Zohbl̂̀nk̂]hbZqcbci\̀ZcbjZp̀k_]̂\k̂Z
lhZkhba]̀gwẐ_\Z|yb\̀Zl_cddwZnehbZceed]kĉ]hbZmfẐ_\Zohb̂̀ck̂h̀ZcbjZk\̀̂]a]kĉ]hbZmfẐ_\Zohbl̂̀nk̂]hbZqcbci\̀ZcbjZ
p̀k_]̂\k̂wZcbjZy]̂_hn̂Ẑ\̀g]bĉ]biẐ_\Zohb̂̀ck̂wZgc{\Zecfg\b̂ZhaẐ_\Zmcdcbk\Zjn\Zah̀Ẑ_ĉZeh̀̂]hbZhaẐ_\Zzh̀{ZanddfZ
khged\̂\jwZkh̀̀\k̂\jwZcbjZckk\ê\j�Z�aẐ_\Z̀\gc]b]biZmcdcbk\Zah̀Zzh̀{ZbĥZanddfZkhged\̂\jZh̀Zkh̀̀\k̂\jZ]lZd\llẐ_cbZ
\̀̂c]bci\Zl̂]endĉ\jZ]bẐ_\Zohb̂̀ck̂Z�hkng\b̂lwZcbjZ]aZmhbjlZ_cv\Zm\\bZaǹb]l_\jwẐ_\Zỳ]̂̂\bZkhbl\b̂ZhaẐ_\Zlǹ\̂fẐhZ
ecfg\b̂ZhaẐ_\Zmcdcbk\Zjn\Zah̀Ẑ_ĉZeh̀̂]hbZhaẐ_\Zzh̀{ZanddfZkhged\̂\jZcbjZckk\ê\jZl_cddZm\Zlnmg]̂̂\jZmfẐ_\Z
ohb̂̀ck̂h̀ẐhẐ_\Zp̀k_]̂\k̂Ẑ_̀hni_Ẑ_\Zohbl̂̀nk̂]hbZqcbci\̀Zè]h̀ẐhZk\̀̂]a]kĉ]hbZhaZlnk_Zecfg\b̂�Z�nk_Zecfg\b̂Zl_cddZ
m\Zgcj\Znbj\̀Ẑ\̀glZcbjZkhbj]̂]hblZihv\̀b]biZa]bcdZecfg\b̂wZ\�k\êẐ_ĉZ]̂Zl_cddZbĥZkhbl̂]̂n̂\ZcZyc]v\̀ZhaZodc]gl�

STUVWXV�Z�_\Zgc{]biZhaZa]bcdZecfg\b̂Zl_cddZkhbl̂]̂n̂\ZcZyc]v\̀ZhaZodc]glZmfẐ_\Z|yb\̀Z\�k\êẐ_hl\Zc̀]l]biZàhg
VW d]\blwZodc]glwZl\kǹ]̂fZ]b̂\̀\l̂lwZh̀Z\bkngm̀cbk\lZc̀]l]biZhn̂ZhaẐ_\Zohb̂̀ck̂ZcbjZnbl\̂̂d\j�
VY ac]dǹ\ZhaẐ_\Zzh̀{ẐhZkhgedfZy]̂_Ẑ_\Z̀\xn]̀\g\b̂lZhaẐ_\Zohb̂̀ck̂Z�hkng\b̂l�
V� \̂̀glZhaZle\k]cdZyc̀̀cb̂]\lZ̀\xn]̀\jZmfẐ_\Zohb̂̀ck̂Z�hkng\b̂l�
V� cnj]̂lZe\̀ah̀g\jZmfẐ_\Z|yb\̀wZ]aZe\̀g]̂̂\jZmfẐ_\Zohb̂̀ck̂Z�hkng\b̂lwZcâ\̀Za]bcdZecfg\b̂�Zh̀
V� ohl̂lwZdhllZh̀Zjcgci\lZlnl̂c]b\jwZ\]̂_\̀Zè]h̀ẐhZh̀Zlnml\xn\b̂ẐhZlnk_Zecfg\b̂wZclZcZ̀\lnd̂ZhaZcbfZ

m̀\ck_ZhaẐ_\Zohb̂̀ck̂wZh̀ZcbfZỳhbiandZck̂Zh̀Zhg]ll]hbZhaẐ_\Zohb̂̀ck̂h̀Zh̀ZcbfZ�nmkhb̂̀ck̂h̀�

STUVWXV�Zpkk\êcbk\ZhaZa]bcdZecfg\b̂ZmfẐ_\Zohb̂̀ck̂h̀wZcZ�nmkhb̂̀ck̂h̀wZh̀ZcZlneed]\̀wZl_cddZkhbl̂]̂n̂\ZcZyc]v\̀ZhaZ
kdc]glZmfẐ_ĉZecf\\Z\�k\êẐ_hl\Zè\v]hnldfZgcj\Z]bZỳ]̂]biZcbjZ]j\b̂]a]\jZmfẐ_ĉZecf\\ZclZnbl\̂̂d\jZĉẐ_\Ẑ]g\ZhaZ
a]bcdZpeed]kĉ]hbZah̀Z�cfg\b̂�

�������TWXTTT����������T��T�������T���T��������
STWXVWT� ¡¢£¤T�¥¢¦ §£̈©ª«T ª¬T�¥©¥ ®«
�_\Zohb̂̀ck̂h̀Zl_cddZm\Z̀\lehbl]md\Zah̀Z]b]̂]ĉ]biwZgc]b̂c]b]biwZcbjZlne\̀v]l]biZcddZlca\̂fZè\kcn̂]hblZcbjZèhìcglZ]bZ
khbb\k̂]hbZy]̂_Ẑ_\Ze\̀ah̀gcbk\ZhaẐ_\Zohb̂̀ck̂�Z�_\Zohb̂̀ck̂h̀Zl_cddZlnmg]̂Ẑ_\Zohb̂̀ck̂h̀}lZlca\̂fZèhìcgẐhẐ_\Z
ohbl̂̀nk̂]hbZqcbci\̀Zah̀Z̀\v]\yZcbjZkhh̀j]bĉ]hbZy]̂_Ẑ_\Zlca\̂fZèhìcglZhaZĥ_\̀Zohb̂̀ck̂h̀l�Z�_\Zohbl̂̀nk̂]hbZ
qcbci\̀}lZ̀\lehbl]m]d]̂]\lZah̀Z̀\v]\yZcbjZkhh̀j]bĉ]hbZhaZlca\̂fZèhìcglZl_cddZbĥZ\�̂\bjẐhZj]̀\k̂Zkhb̂̀hdZhv\̀Zh̀Z
k_c̀i\ZhaẐ_\Zck̂lZh̀Zhg]ll]hblZhaẐ_\Zohb̂̀ck̂h̀lwZ�nmkhb̂̀ck̂h̀lwZci\b̂lZh̀Z\gedhf\\lZhaẐ_\Zohb̂̀ck̂h̀lZh̀Z
�nmkhb̂̀ck̂h̀lwZh̀ZcbfZĥ_\̀Ze\̀lhblZe\̀ah̀g]biZeh̀̂]hblZhaẐ_\Zzh̀{ZcbjZbĥZj]̀\k̂dfZ\gedhf\jZmfẐ_\Zohbl̂̀nk̂]hbZ
qcbci\̀�
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STUVWUWUXYZ[\]̂_\Z]̀ab̀cdeef̀]gbhZ[baieg̀cZ]̀a[a\â\a[jk̀l̂a[\̂a[a[j̀̂[m̀bdhg]naba[j̀̂eèb̂cg\f̀h]g_̂d\aZ[b̀̂[m̀h]Zj]̂lb̀
a[̀_Z[[g_\aZ[̀oa\p̀\pg̀qZ]r̀̂[m̀\pg̀qZ]r̀ba\g̀_Z[bab\g[\̀oa\p̀̂hhea_̂ieg̀êob̀̂[m̀]gjdê\aZ[bk̀̂[m̀jg[g]̂eef̀̂__gh\gm̀
b\̂[m̂]mb̀a[̀\pg̀_Z[b\]d_\aZ[̀a[mdb\]fs̀YZ[\]̂_\Z]̀̂_r[Zoegmjgb̀̂[m̀̂j]ggb̀\p̂\̀a\̀ab̀cdeef̀]gbhZ[baieg̀cZ]̀\pg̀
bdhg]nabaZ[̀̂[m̀_Z[\]ZèZc̀\pg̀qZ]r̀̂[m̀Zc̀YZ[\]̂_\Z]tb̀glheZfggbk̀bdi_Z[\]̂_\Z]b̀̂[muZ]̀bdhheag]bk̀v̂[m̀̂[f̀ĥ]\f̀
glheZfgm̀ma]g_\ef̀Z]̀a[ma]g_\ef̀if̀̂[f̀Zc̀\pglk̀Z]̀cZ]̀opZl̀ [̂f̀Zc̀\pgl̀ ]̂g̀egĵeef̀]gbhZ[baiegẁ̂[m̀\pg̀lĝ[bk̀
lg\pZmb̀̂[m̀l̂[[g]̀a[̀opa_p̀\pg̀qZ]r̀ab̀hg]cZ]lgms

STUVWUWx̀YZ[\]̂_\Z]̀bhg_aca_̂eef̀̂j]ggb̀\Z̀h]Znamg̀̂eè[g_gbb̂]f̀gydahlg[\k̀jang̀̂eè]gyda]gm̀[Z\a_gbk̀hg]cZ]l̀ êè
]gyda]gm̀\gb\bk̀̂[m̀\Z̀glheZf̀̂eè[g_gbb̂]f̀b̂cg\f̀lĝbd]gb̀̂[m̀h]Z_gmd]gb̀\Z̀h]Z\g_\̀a\b̀glheZfggbk̀̂jg[\bk̀
bdi_Z[\]̂_\Z]bk̀̂[m̀̂eèZ\pg]̀hg]bZ[b̀̂\̀\zpg̀{]Z|g_\̀ba\g̀c]Zl̀ [̂f̀p̂}̂]mb̀_]ĝ\gm̀ma]g_\ef̀Z]̀a[ma]g_\ef̀if̀YZ[\]̂_\Z]tb̀
Zhg]̂\aZ[̀Z]̀hg]cZ]l̂[_g̀Zc̀\pg̀qZ]rk̀̂[m̀̂[f̀p̂}̂]mb̀opa_p̀̂]g̀[Z\̀_]ĝ\gm̀if̀YZ[\]̂_\Z]tb̀Zhg]̂\aZ[b̀Z]̀
hg]cZ]l̂[_g̀Zc̀\pg̀qZ]r̀\Z̀opa_p̀bd_p̀ĥ]\agb̀̂]g̀g~hZbgm̀̂ \̀\pg̀{]Z|g_\̀ba\g̀̂b̀̂ ]̀gbde\̀Zc̀YZ[\]̂_\Z]tb̀Zhg]̂\aZ[b̀Z]̀
hg]cZ]l̂[_g̀Zc̀\pg̀qZ]rs̀�[̀\pg̀gng[\̀\p̂\̀gydahlg[\̀Z]̀b̂cg\f̀mgna_gb̀̂]g̀]gyda]gmk̀YZ[\]̂_\Z]̀̂j]ggb̀\p̂\̀a\̀oaè
Zi\̂a[̀bd_p̀gydahlg[\̀Z]̀b̂cg\f̀mgna_gb̀̂[m̀glheZf̀b̂lg̀̂\̀a\b̀bZeg̀g~hg[bgk̀̂[m̀oaeèb\]a_\ef̀̂mpg]g̀\Z̀̂eèh]ZnabaZ[b̀
Zc̀\pg̀�__dĥ\aZ[̂è�̂cg\f̀̂[m̀�ĝe\p̀�_\k̀̂b̀ogeè̂b̀̂[f̀�\̂\g̀b\̂\dgbk̀_Zmgbk̀]degb̀̂[m̀]gjdê\aZ[b̀hg]\̂a[a[j̀\Z̀\pg̀
b̂cg\f̀Z]̀h]Zhg]\f̀̀ b̂̀l̂ f̀ig̀mgglgm̀̂hhea_̂ieg̀\Z̀\pg̀YZ[\]̂_\Z]tb̀oZ]r̀Z]̀\pg̀oZ]r̀Zc̀̂[f̀hg]bZ[̀Z]̀ĥ]\f̀ma]g_\ef̀Z]̀
a[ma]g_\ef̀glheZfgm̀if̀YZ[\]̂_\Z]̀Z]̀cZ]̀opZl̀_Z[\]̂_\Z]̀ab̀]gbhZ[baiegs̀YZ[\]̂_\Z]̀̂j]ggb̀\p̂\̀a\̀bp̂eèig̀
YZ[\]̂_\Z]tb̀bZeg̀]gbhZ[baiaea\f̀\Z̀g[bd]g̀\p̂\̀ĝ_p̀Zc̀a\b̀glheZfggbk̀bdi_Z[\]̂_\Z]b̀̂[m̀bdhheag]b̀̂]g̀̂ebZ̀cdeef̀̂ ô]g̀
[̂m̀a[̀_Zlheâ[_g̀oa\p̀̂eèbd_p̀b\̂\d\gbk̀_Zmgbk̀]degb̀̂[m̀]gjdê\aZ[b̀̂\̀̂eè\algbs

STUVWUW�̀�]Zl̀\pg̀_Zllg[_glg[\̀d[\aè\pg̀̂__gh\̂[_g̀Zc̀\pg̀qZ]rk̀YZ[\]̂_\Z]̀bp̂eèig̀bZegef̀]gbhZ[baieg̀cZ]̀\pg̀_̂]g̀
Zc̀\pg̀qZ]r̀_Zng]gm̀if̀\pg̀YZ[\̂_\̀̂[m̀cZ]̀\pg̀l̂\g]âebk̀bdhheagb̀̂[m̀gydahlg[\̀mgeang]gm̀̂ \̀\pg̀�a\g̀a[\g[mgm̀\Z̀ig̀
dbgm̀a[̀\pg̀qZ]rk̀̂[m̀̂eèa[|d]f̀Z]̀m̂l̂jg̀\Z̀\pg̀b̂lg̀c]Zl̀op̂\gng]̀_̂dbg̀bp̂eèig̀l̂mg̀jZZm̀̂\̀\pab̀g~hg[bg̀igcZ]g̀
\pg̀ca[̂èĥflg[\̀ab̀l̂mgs̀YZ[\]̂_\Z]̀bp̂eèh]Znamg̀bda\̂ieg̀lĝ[b̀Zc̀h]Z\g_\aZ[̀cZ]̀̂[m̀bp̂eèh]Z\g_\̀̂eèl̂\g]âeb̀
a[\g[mgm̀\Z̀ig̀dbgm̀a[̀\pg̀qZ]rk̀̂eèoZ]r̀a[̀h]Zj]gbbk̀̂[m̀̂eè_Zlheg\gm̀oZ]rs̀YZ[\]̂_\Z]̀bp̂eè\̂rg̀̂eè[g_gbb̂]f̀
h]g_̂d\aZ[b̀\Z̀h]gng[\̀a[|d]f̀Z]̀m̂l̂jg̀\Z̀\pg̀qZ]r̀if̀ceZZmk̀ca]g̀c]gg}a[j̀Z]̀c]Zl̀a[_eglg[_agb̀Zc̀\pg̀oĝ\pg]s

STUVWUW�̀�Z\̀if̀ô f̀Zc̀eala\̂\aZ[̀Zc̀\pg̀cZ]gjZa[jk̀̂\̀\pg̀g[m̀Zc̀ĝ_p̀oZ]rm̂fk̀YZ[\]̂_\Z]̀bp̂eèbg_d]g̀̂eèhZog]̀\ZZeb̀
[̂m̀Z\pg]̀hZ\g[\âeef̀m̂[jg]Zdb̀\ZZeb̀̂[m̀gydahlg[\̀̂[m̀bp̂eè]glZng̀lĝ[b̀Zc̀̂__gbb̀\Z̀̂]ĝb̀Zc̀\pg̀qZ]r̀ba\gk̀bZ̀̂ b̀
\Z̀cd]\pg]̀h]Z\g_\̀\pg̀b̂cg\f̀Zc̀Z__dĥ[\b̀Zc̀\pg̀h]glabgb̀md]a[j̀bd_p̀Zcc�oZ]r̀pZd]bs

STUVWUW�̀YZ[\]̂_\Z]tb̀Zieaĵ\aZ[b̀d[mg]̀\pab̀bg_\aZ[̀̂]g̀[Z\̀mghg[mg[\̀dhZ[̀̂[f̀ydgb\aZ[̀Zc̀[gjeajg[_g̀Z[̀a\̀ĥ]\̀Z]̀Z[̀
\pg̀ĥ]\̀Zc̀a\b̀Zcca_g]bk̀̂jg[\bk̀bg]n̂[\b̀Z]̀glheZfggbk̀̂[m̀[ga\pg]̀\pg̀̂hh]Zn̂èif̀\pg̀�]_pa\g_\̀Z]̀\pg̀�o[g]̀\Z̀
�]_pa\g_\̀\Z̀_̂eè̂\\g[\aZ[̀\Z̀alh]Zhg]̀Z]̀a[̂mgyd̂\g̀lg\pZmb̀Z]̀\Z̀]gyda]g̀̂ _̀p̂[jg̀a[̀lg\pZmb̀[Z]̀\pg̀[gjeg_\̀Zc̀\pg̀
�]_pa\g_\̀Z]̀\pg̀�o[g]̀\Z̀ma]g_\̀YZ[\]̂_\Z]̀\Z̀\̂rg̀̂[f̀ĥ]\a_dê]̀h]g_̂d\aZ[b̀Z]̀\Z̀]gc]̂a[̀c]Zl̀mZa[j̀̂[f̀ĥ]\a_dê]̀
\pa[j̀bp̂eèg~_dbg̀\pg̀YZ[\]̂_\Z]̀c]Zl̀pab̀Zieaĵ\aZ[b̀pg]gd[mg]̀a[̀_̂bg̀Zc̀̂[f̀bd_p̀a[|d]f̀\Z̀hg]bZ[̀Z]̀m̂l̂jg̀\Z̀
h]Zhg]\fs̀�pg̀h]ZnabaZ[b̀Zc̀\pab̀bg_\aZ[̀̂]g̀a[\g[mgm̀cZ]̀\pg̀bZeg̀ig[gca\̀̂[m̀h]Z\g_\aZ[̀Zc̀\pg̀�o[g]̀̂[m̀bp̂eè[Z\̀
_]ĝ\g̀̂[f̀_̂dbg̀Zc̀̂_\aZ[̀a[̀ĉnZ]̀Zc̀̂[f̀hg]bZ[k̀_Z]hZ]̂\aZ[̀g[\a\fk̀Z\pg]̀\p̂[̀\pg̀�o[g]s

STUVWxT������T��T�������T���T��������
STUVWxWÙ�pg̀YZ[\]̂_\Z]̀bp̂eè\̂rg̀]ĝbZ[̂ieg̀h]g_̂d\aZ[b̀cZ]̀b̂cg\f̀Zck̀̂[m̀bp̂eèh]Znamg̀]ĝbZ[̂ieg̀h]Z\g_\aZ[̀\Z̀
h]gng[\̀m̂l̂jgk̀a[|d]fk̀Z]̀eZbb̀\Z

WU glheZfggb̀Z[̀\pg̀qZ]r̀̂[m̀Z\pg]̀hg]bZ[b̀opZ̀l̂ f̀ig̀̂ccg_\gm̀\pg]gif�
Wx \pg̀qZ]r̀̂[m̀l̂\g]âeb̀̂[m̀gydahlg[\̀\Z̀ig̀a[_Z]hZ]̂\gm̀\pg]ga[k̀opg\pg]̀a[̀b\Z]̂jg̀Z[̀Z]̀Zcc̀\pg̀ba\gk̀

d[mg]̀_̂]gk̀_db\Zmfk̀Z]̀_Z[\]ZèZc̀\pg̀YZ[\]̂_\Z]k̀̂ �̀di_Z[\]̂_\Z]k̀Z]̀̂ �̀di�bdi_Z[\]̂_\Z]�
W� Z\pg]̀h]Zhg]\f̀̂\̀\pg̀ba\g̀Z]̀̂m|̂_g[\̀\pg]g\Zk̀bd_p̀̂ b̀\]ggbk̀bp]dibk̀êo[bk̀ôerbk̀ĥnglg[\bk̀]Ẑmôfbk̀

b\]d_\d]gbk̀̂[m̀d\aea\agb̀[Z\̀mgbaj[̂\gm̀cZ]̀]glZn̂ek̀]geZ_̂\aZ[k̀Z]̀]ghê_glg[\̀a[̀\pg̀_Zd]bg̀Zc̀
_Z[b\]d_\aZ[�̀̂[m

W� _Z[b\]d_\aZ[̀Z]̀Zhg]̂\aZ[b̀if̀\pg̀�o[g]k̀�gĥ]̂\g̀YZ[\]̂_\Z]bk̀Z]̀Z\pg]̀YZ[\]̂_\Z]bs

STUVWxWx̀�pg̀YZ[\]̂_\Z]̀bp̂eè_Zlhef̀oa\pk̀̂[m̀jang̀[Z\a_gb̀]gyda]gm̀if̀̂hhea_̂ieg̀êobk̀b\̂\d\gbk̀Z]ma[̂[_gbk̀_Zmgbk̀
]degb̀̂[m̀]gjdê\aZ[bk̀̂[m̀êocdèZ]mg]b̀Zc̀hdiea_̀̂d\pZ]a\agbk̀iĝ]a[j̀Z[̀b̂cg\f̀Zc̀hg]bZ[b̀Z]̀h]Zhg]\f̀Z]̀\pga]̀
h]Z\g_\aZ[̀c]Zl̀m̂l̂jgk̀a[|d]fk̀Z]̀eZbbs

STUVWxWxWUX�pg̀YZ[\]̂_\Z]̀̂_r[Zoegmjgb̀\p̂\̀_g]\̂a[̀̂hhea_̂ieg̀êobk̀a[_edma[jk̀id\̀[Z\̀eala\gm̀\Zk̀�g_\aZ[b̀���̀̂[m̀
���̀Zc̀�gò�Z]r̀�\̂\g̀�̂iZ]̀�̂ok̀l̂ f̀alhZbg̀eâiaea\f̀Z[̀\pg̀�o[g]̀cZ]̀a[|d]agb̀\Z̀hg]bZ[b̀glheZfgm̀if̀\pg̀
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TUVWXYZWUX[UX[\][̂W_[̀a\ZUVWXYZWUX_[UX[̀a\b_a\ZUVWXYZWUX_c[[d_[\eWfeeV[Wge[hfVeX[YVi[Wge[TUVWXYZWUX[jUX[YV][Uk[Wge[
TUVWXYZWUXl_[̀a\ZUVWXYZWUX_[UX[̀a\b_a\ZUVWXYZWUX_[UX[YV][meX_UV_[kUX[fĝZg[YV][Uk[Wgen[_gYoo[\e[Xe_mUV_̂\oepq[Wge[
TUVWXYZWUX[_gYoo[\e[_Uoeo][Xe_mUV_̂\oe[kUX[ZUnmôYVZe[f̂Wg[Yoo[_aZg[oYf_[WU[Wge[erWeVW[Wge][meXWŶV[WU[Wge[_YkeW][UX[
mXUWeZŴUV[Uk[meX_UV_[UV[Wge[sXUteZW[_̂We[UX[meXkUXn̂Vu[Wge[vUXwc[[dV][ZoŶnq[ZgYXueq[meVYoW][UX[ZYa_e[Uk[YZŴUV[YX̂_̂Vu[
UaW[Uk[UX[UV[YZZUaVW[Uk[YV][_aZg[oYf[_gYoo[\e[_a\teZW[WU[̀eZŴUV[xcyzc

{|}~����[�ge[TUVWXYZWUX[_gYoo[̂nmoeneVWq[eXeZWq[YVi[nŶVWŶVq[Y_[Xe�âXei[\][er̂_ŴVu[ZUVîŴUV_[YVi[meXkUXnYVZe[Uk[
Wge[TUVWXYZWq[XeY_UVY\oe[_YkeuaYXi_[kUX[_YkeW][YVi[mXUWeZŴUVq[̂VZoaîVu[mU_ŴVu[iYVueX[_̂uV_[YVi[UWgeX[fYXV̂Vu_[
YuŶV_W[gY�YXi_�[mXUnaouYŴVu[_YkeW][XeuaoYŴUV_�[YVi[VUŴk]̂Vu[Wge[UfVeX_[YVi[a_eX_[Uk[YitYZeVW[_̂We_[YVi[aŴôŴe_[Uk[
Wge[_YkeuaYXi_c

{|}~����[vgeV[a_e[UX[_WUXYue[Uk[ermoU_̂�e_[UX[UWgeX[gY�YXiUa_[nYWeX̂Yo_[UX[e�âmneVW[UX[aVa_aYo[neWgUi_[YXe[
VeZe__YX][kUX[ereZaŴUV[Uk[Wge[vUXwq[Wge[TUVWXYZWUX[_gYoo[ereXẐ_e[aWnU_W[ZYXe[YVi[ZYXX][UV[_aZg[YZŴ�̂Ŵe_[aVieX[
_ameX�̂_̂UV[Uk[mXUmeXo][�aYôk̂ei[meX_UVVeoc

{|}~����[�ge[TUVWXYZWUX[_gYoo[mXUnmWo][Xenei][iYnYue[YVi[oU__[jUWgeX[WgYV[iYnYue[UX[oU__[̂V_aXei[aVieX[mXUmeXW][
V̂_aXYVZe[Xe�âXei[\][Wge[TUVWXYZW[�UZaneVW_p[WU[mXUmeXW][XekeXXei[WU[̂V[̀eZŴUV_[y�c�cyc�q[y�c�cycx[YVi[y�c�cyc�[
ZYa_ei[̂V[fgUoe[UX[̂V[mYXW[\][Wge[TUVWXYZWUXq[Y[̀a\ZUVWXYZWUXq[Y[̀a\b_a\ZUVWXYZWUXq[UX[YV]UVe[îXeZWo][UX[̂VîXeZWo][
enmoU]ei[\][YV][Uk[Wgenq[UX[\][YV]UVe[kUX[fgU_e[YZW_[Wge][nY][\e[ôY\oe[YVi[kUX[fĝZg[Wge[TUVWXYZWUX[̂_[Xe_mUV_̂\oe[
aVieX[̀eZŴUV_[y�c�cyc�q[y�c�cycx[YVi[y�c�cyc�c[�ge[TUVWXYZWUX[nY][nYwe[Y[ToŶn[kUX[Wge[ZU_W[WU[Xenei][Wge[iYnYue[UX[
oU__[WU[Wge[erWeVW[_aZg[iYnYue[UX[oU__[̂_[YWWX̂\aWY\oe[WU[YZW_[UX[Un̂__̂UV_[Uk[Wge[hfVeXq[TUV_WXaZŴUV[�YVYueX[UX[
dXZĝWeZW[UX[YV]UVe[îXeZWo][UX[̂VîXeZWo][enmoU]ei[\][YV][Uk[Wgenq[UX[\][YV]UVe[kUX[fgU_e[YZW_[YV][Uk[Wgen[nY][\e[
ôY\oeq[YVi[VUW[YWWX̂\aWY\oe[WU[Wge[kYaoW[UX[VeuôueVZe[Uk[Wge[TUVWXYZWUXc[�ge[kUXeuÛVu[U\ôuYŴUV_[Uk[Wge[TUVWXYZWUX[YXe[
V̂[YiîŴUV[WU[Wge[TUVWXYZWUXl_[U\ôuYŴUV_[aVieX[̀eZŴUV[xcyzc

{|}~����[�ge[TUVWXYZWUX[_gYoo[ie_̂uVYWe[Y[Xe_mUV_̂\oe[nen\eX[Uk[Wge[TUVWXYZWUXl_[UXuYV̂�YŴUV[YW[Wge[_̂We[fgU_e[iaW][
_gYoo[\e[Wge[mXe�eVŴUV[Uk[YZẐieVW_c[�ĝ_[meX_UV[_gYoo[\e[Wge[TUVWXYZWUXl_[_ameX̂VWeVieVW[aVoe__[UWgeXf̂_e[ie_̂uVYWei[
\][Wge[TUVWXYZWUX[̂V[fX̂ŴVu[WU[Wge[hfVeXq[TUV_WXaZŴUV[�YVYueX[YVi[dXZĝWeZWc

{|}~����[�ge[TUVWXYZWUX[_gYoo[VUW[meXn̂W[YV][mYXW[Uk[Wge[ZUV_WXaZŴUV[UX[_̂We[WU[\e[oUYiei[_U[Y_[WU[ZYa_e[iYnYue[UX[
ZXeYWe[YV[aV_Yke[ZUVîŴUVc

{|}~����|������|��|������|��|������|��|��� ����
¡¢£¤¥¦§̈¥§©ª«ª¬§®̈§̄¥°̈¢§̈¥§̄¥̈±¥®¦²§§³k[Wge[TUVWXYZWUX[_akkeX_[̂VtaX][UX[iYnYue[WU[meX_UV_[UX[mXUmeXW][\eZYa_e[
Uk[YV[YZW[UX[Un̂__̂UV[Uk[Wge[hfVeX[UX[Uk[YV][Uk[Wge[hfVeXl_[enmoU]ee_[UX[YueVW_[UX[YV][UWgeX_[kUX[fgU_e[YZW_[Wge[
hfVeX[̂_[oeuYoo][Xe_mUV_̂\oeq[Wge[TUVWXYZWUX[_gYoo[û�e[fX̂WWeV[VUŴZe[WgeXeUk[WU[Wge[hfVeX[YVi[Wge[dXZĝWeZW[f̂WĝV[Y[
XeY_UVY\oe[Ŵne[VUW[erZeeîVu[�[iY]_[YkWeX[k̂X_W[U\_eX�YVZec[[�ge[VUŴZe[_gYoo[mXU�̂ie[_akk̂ẐeVW[ieWŶo[WU[eVY\oe[WU[
hfVeX[WU[̂V�e_ŴuYWe[Wge[nYWWeXc[[³k[Y[ToŶn[kUX[YiîŴUVYo[ZU_W[UX[YiîŴUVYo[Ŵne[̂_[XeoYWei[WU[Wĝ_[ToŶnq[̂W[_gYoo[\e[
nYie[̂V[YZZUXiYVZe[f̂Wg[Wge[mXU�̂_̂UV_[Uk[dXŴZoe[ýc

{|}~���µ¶·°®̈¥ª®̧̈¢c[[³k[iaX̂Vu[Wge[ZUV_WXaZŴUVq[ma\ôZ[UX[mX̂�YWe[mXUmeXW][̂_[iYnYuei[UX[ie_WXU]ei[Y_[Y[Xe_aoW[Uk[̂W_[
vUXwq[Wge[TUVWXYZWUX[Xe_mUV_̂\oe[_gYooq[YW[̂W_[UfV[ermeV_eq[Xe_WUXe[_aZg[mXUmeXW][WU[Y[ZUVîŴUV[e�aYo[WU[WgYW[er̂_ŴVu[
\ekUXe[_aZg[iYnYue[UX[̂VtaX][fY_[iUVeq[\][ZoeYV̂Vu[amq[XemŶX̂Vuq[Xe\âoîVu[UX[XemoYẐVu[̂Wq[UX[UWgeXf̂_e[nYŵVu[uUUi[
_aZg[iYnYue[UX[ie_WXaZŴUV[̂V[YV[YZZemWY\oe[nYVVeXc

{|}~���}~§¹º»¼c[[³V[YiîŴUV[WU[Yoo[Xe�âXeneVW_[_eW[kUXWg[geXêVq[Yoo[TUVWXYZWUX_[YVi[̀a\ZUVWXYZWUX_[fgU[meXkUXn[YV][
vUXw[aVieX[Wĝ_[TUVWXYZW[f̂oo[kaoo][ZUnmo][f̂Wg[Wge[mXU�̂_̂UV_[Uk[Wge[½eieXYo[hZZamYŴUVYo[̀YkeW][YVi[¾eYoWg[dZW[
jh̀ ¾dp[Uk[y¿À�[YVi[f̂Wg[YV][Xaoe_[YVi[XeuaoYŴUV_[maX_aYVW[WU[Wge[dZWc[[�ĝ_[Xe�âXeneVW[_gYoo[Ymmo][ZUVŴVaUa_o][
YVi[VUW[\e[ôn̂Wei[WU[VUXnYo[vUXŵVu[gUaX_c[[�ge[iaW][Uk[Wge[TUV_WXaZŴUV[�YVYueXq[dXZĝWeZW[WU[ZUViaZW[ZUV_WXaZŴUV[
Xe�̂ef[Uk[Wge[TUVWXYZWUXl_[UX[̂W_[̀a\ZUVWXYZWUXl_[meXkUXnYVZe[̂_[VUW[̂VWeViei[WU[̂VZoaie[Xe�̂ef[Uk[Wge[Yie�aYZ][Uk[Wge[
TUVWXYZWUXl_[UX[̂W_[̀a\ZUVWXYZWUXl_[_YkeW][neY_aXe_[̂Vq[UV[UX[VeYX[Wge[ZUV_WXaZŴUV[_̂We[UX[\âoîVu_c

{|}~���}}[ÁÂÃ̧¢¬Ä
²Å doo[feoîVu[_gYoo[\e[iUVe[̂V[YZZUXiYVZe[f̂Wg[Wge[dneX̂ZYV[veoîVu[̀UẐeW][TUie[kUX[dXZg[veoîVu[

ÙẐeW]q[ZeXŴk̂ei[kUX[ZaXXeVW[]eYXc
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TU VWXYZ[\]]̂Y_Z̀aZbXcd̂Y_ẐeZ]̀ZfXZd̀YXgZ]WXZhbYXaZijklZfXZỲ]̂m̂XdZnầaZ]̀Ze]oa]pZZqYZodd̂]̂̀YgZ]WXZ
r̀Y]ao[]̀aZm̀aZ]WXZV àsZeWoccZnàt̂dXZoZuvwxyz{|w}Zb̂]WZnànXaZm̂aXZX~]̂Y_\̂eWXaZm̀aZd\ao]̂̀YZ̀mZ[\]]̂Y_Z
oYdZbXcd̂Y_Zb̀asp

T� �ZbXcd̂Y_Z[\a]ôYẐeZ]̀ZfXẐYe]occXdZoà\YdZoaXoZbWXaXZbXcd̂Y_Z̀aZ[\]]̂Y_ẐeZ]̀ZfXZd̀YXpZZ�̀ZbXcd̂Y_Z
�o[ŴYXeZb̂ccZfXZ]̂XeẐY]̀ZXcX[]â[ZnoYXceZb̂]Ẁ\]ZX~naXeeZnXa�̂eềYZmà�Z]WXZhbYXapZZ�̀a]ofcXZ
_oèĉYXZdâtXYZ_XYXao]̀aeZ�o�Z���ZfXZ\eXdZb̂]Ẁ\]Z]WXZX~naXeeXdZnXa�̂eềYZ̀mZ]WXZhbYXap

T� hf]ôYZhbYXa�eZnXa�̂eềYZm̀aZXo[WZc̀[o]̂̀YẐYZX~̂e]̂Y_Zf\̂cd̂Y_ZbWXaXZbXcd̂Y_ẐeZaX�\̂aXdpZZhbYXa�eZ
e]̂n\co]XdZaX�\̂aX�XY]eZeWoccZfXZodWXaXdZ]̀p

���������Z��x�y�{w�v�zpZZhnXYZf\aŶY_Z̀YZ]WXZê]XẐeZnàŴf̂]XdpZZ�ccZǹeêfcXZnaX[o\]̂̀YeZeWoccZfXZ]osXYZ]̀ZnaXtXY]Z
m̂aXep

���������ZVWXYZoccZ̀aZoZǹa]̂̀YZ̀mZ]WXZV àsẐeZe\enXYdXdZm̀aZoY�ZaXoèYgZ]WXZr̀Y]ao[]̀aZeWoccZeX[\aXc�Zmoe]XYZd̀bYZoccZ
[̀tXâY_eZoYdZnà]X[]Z]WXZV àsZmà�Zdo�o_XZf�ZoY�Z[o\eXp

���������y�WXZr̀Y]ao[]̀aZeWoccZnà�n]c�ZaXǹa]gẐYZbâ]̂Y_gZ]̀Z]WXZr̀Ye]a\[]̂̀YZ�oYo_XagZ�a[Ŵ]X[]ZoYdZ]WXZhbYXaZoccZ
o[[̂dXY]eZoâêY_Z̀\]Z̀mZ̀aẐYZ[̀YYX[]̂̀YZb̂]WZ]WXZV àsZ]Wo]Z[o\eXeZnànXa]�Zdo�o_XgZnXaèYocẐY�\a�Z̀aZdXo]WgZ_̂t̂Y_Z
m\ccZdX]ôceZoYdZe]o]X�XY]eZ̀mZoY�Zb̂]YXeeXepZZqYZodd̂]̂̀YgẐmZdXo]WgZeXầ\eZnXaèYocẐY�\a�Z̀aZeXầ\eZnànXa]�Zdo�o_XẐeZ
[o\eXdgZ]WXZo[[̂dXY]ZeWoccZfXZaXǹa]XdẐ��Xd̂o]Xc�Zf�Z]XcXnẀYXZ̀aZ�XeeXY_XaZ]̀Z]WXZof̀tXZnoa]̂Xep�

���������y�WXZr̀Y]ao[]̀aZeWoccZfXZècXc�ZaXeǹYêfcXZm̀aZ]WXZ[̀Yd̂]̂̀YeZbŴ[WZdXtXc̀nZd\âY_Z[̀Ye]a\[]̂̀YZoYdẐYZ]WXZ
XtXY]ZoY�Ze]a\[]\aXẐeZd̂ec̀[o]XdgZ̀tXaZe]aôYXdgZ̀aZdo�o_XdZèZoeZ]̀ZommX[]ẐeZ\eXm\cYXeegZ]WXZr̀Y]ao[]̀aZeWoccZfXZècXc�Z
aXeǹYêfcXpZ�WXZr̀Y]ao[]̀aZeWoccZ]osXZbWo]XtXaZe]XneZYX[Xeeoa�Z]̀Ze]aXY_]WXYgZaXc̀[o]XZ̀aZaXf\̂cdZ]WXZe]a\[]\aXZ]̀Z�XX]Z
aX�\̂aX�XY]ep

������������� ¡¢�£�¤¥�¦�§¢
��������Z�WXZr̀Y]ao[]̀aẐeZaXeǹYêfcXZm̀aZ[̀�nĉoY[XZb̂]WZoY�ZaX�\̂aX�XY]eẐY[c\dXdẐYZ]WXZr̀Y]ao[]Z̈ [̀\�XY]eZ
aX_oad̂Y_ZWo©oad̀\eZ�o]XâoceZ̀aZe\fe]oY[XepZqmZ]WXZr̀Y]ao[]̀aZXY[̀\Y]XaeZoZWo©oad̀\eZ�o]XâocZ̀aZe\fe]oY[XZỲ]Z
oddaXeeXdẐYZ]WXZr̀Y]ao[]Z̈ [̀\�XY]eZoYdẐmZaXoèYofcXZnaX[o\]̂̀YeZb̂ccZfXẐYodX�\o]XZ]̀ZnaXtXY]Zm̀aXeXXofcXZf̀d̂c�Z
Ŷ�\a�Z̀aZdXo]WZ]̀ZnXaèYeZaXe\c]̂Y_Zmà�ZoZ�o]XâocZ̀aZe\fe]oY[XgẐY[c\d̂Y_Zf\]ZỲ]Zĉ�̂]XdZ]̀ZoefXe]̀eZ̀aZ
ǹc�[Wc̀âYo]XdZf̂nWXY�cZª�r«¬gZXY[̀\Y]XaXdZ̀YZ]WXZê]XZf�Z]WXZr̀Y]ao[]̀agZ]WXZr̀Y]ao[]̀aZeWoccgZ\ǹYZaX[̀_Ŷ©̂Y_Z]WXZ
[̀Yd̂]̂̀YgẐ��Xd̂o]Xc�Ze]̀nZV àsẐYZ]WXZommX[]XdZoaXoZoYdZỲ]̂m�Z]WXZhbYXagZr̀Ye]a\[]̂̀YZ�oYo_XaZoYdZ�a[Ŵ]X[]Z̀mZ
]WXZ[̀Yd̂]̂̀Yp

��������ZǹYZaX[X̂n]Z̀mZ]WXZr̀Y]ao[]̀a�eZbâ]]XYZỲ]̂[XgZ]WXZhbYXaZeWoccZ̀f]ôYZ]WXZeXat̂[XeZ̀mZoZĉ[XYeXdZcof̀ao]̀a�Z]̀Z
tXâm�Z]WXZnaXeXY[XZ̀aZofeXY[XZ̀mZ]WXZ�o]XâocZ̀aZe\fe]oY[XZaXǹa]XdZf�Z]WXZr̀Y]ao[]̀aZoYdgẐYZ]WXZXtXY]Ze\[WZ�o]XâocZ̀aZ
e\fe]oY[XẐeZm̀\YdZ]̀ZfXZnaXeXY]gZ]̀Z[o\eXẐ]Z]̀ZfXZaXYdXaXdZWoa�cXeepZYcXeeZ̀]WXab̂eXZaX�\̂aXdZf�Z]WXZr̀Y]ao[]Z
῭[\�XY]egZ]WXZhbYXaZeWoccZm\aŶeWẐYZbâ]̂Y_Z]̀Z]WXZr̀Y]ao[]̀agZr̀Ye]a\[]̂̀YZ�oYo_XaZoYdZ�a[Ŵ]X[]Z]WXZYo�XeZoYdZ
�\oĉm̂[o]̂̀YeZ̀mZnXaèYeZ̀aZXY]̂]̂XeZbẀZoaXZ]̀ZnXam̀a�Z]Xe]eZtXâm�̂Y_Z]WXZnaXeXY[XZ̀aZofeXY[XZ̀mZ]WXZ�o]XâocZ̀aZ
e\fe]oY[XZ̀aZbẀZoaXZ]̀ZnXam̀a�Z]WXZ]oesZ̀mZaX�̀tocZ̀aZeomXZ[̀Y]ôY�XY]Z̀mZ]WXZ�o]XâocZ̀aZe\fe]oY[XpZ�WXZr̀Y]ao[]̀agZ]WXZ
r̀Ye]a\[]̂̀YZ�oYo_XaZoYdZ]WXZ�a[Ŵ]X[]Zb̂ccZnà�n]c�ZaXnc�Z]̀Z]WXZhbYXaẐYZbâ]̂Y_Ze]o]̂Y_ZbWX]WXaZ̀aZỲ]ZoY�Z̀mZ]WX�Z
WoeZaXoèYofcXZ̀f�X[]̂̀YZ]̀Z]WXZnXaèYeZ̀aZXY]̂]̂XeZnàǹeXdZf�Z]WXZhbYXapZqmZ]WXZr̀Y]ao[]̀agZr̀Ye]a\[]̂̀YZ�oYo_XaZ̀aZ
�a[Ŵ]X[]ZWoeZoYZ̀f�X[]̂̀YZ]̀ZoZnXaèYZ̀aZXY]̂]�ZnàǹeXdZf�Z]WXZhbYXagZ]WXZhbYXaZeWoccZnàǹeXZoỲ]WXaZ]̀ZbẀ�Z]WXZ
r̀Y]ao[]̀agZ]WXZr̀Ye]a\[]̂̀YZ�oYo_XaZoYdZ]WXZ�a[Ŵ]X[]ZWotXZỲZaXoèYofcXZ̀f�X[]̂̀YpZVWXYZ]WXZ�o]XâocZ̀aZe\fe]oY[XZ
WoeZfXXYZaXYdXaXdZWoa�cXeegZV àsẐYZ]WXZommX[]XdZoaXoZeWoccZaXe\�XZ\ǹYZbâ]]XYZo_aXX�XY]Z̀mZ]WXZhbYXaZoYdZr̀Y]ao[]̀apZ
«�ZrWoY_XZhadXagZ]WXZr̀Y]ao[]Z�̂�XZeWoccZfXZX~]XYdXdZonnànâo]Xc�ZoYdZ]WXZr̀Y]ao[]Z®\�ZeWoccZfXẐY[aXoeXdZf�Z]WXZ
o�̀\Y]Z̀mZ]WXZr̀Y]ao[]̀a�eZaXoèYofcXZodd̂]̂̀YocZ[̀e]eZ̀mZeW\]d̀bYgZdXco�gZoYdZe]oa]̄\np

��������Z�̀Z]WXZm\ccXe]ZX~]XY]ZnXa�̂]]XdZf�ZcobgZ]WXZhbYXaZeWoccẐYdX�Ŷm�ZoYdZẀcdZWoa�cXeeZ]WXZr̀Y]ao[]̀agZ
®\f[̀Y]ao[]̀aegZr̀Ye]a\[]̂̀YZ�oYo_XagZ�a[Ŵ]X[]gZ]WX̂aZ[̀Ye\c]oY]egZoYdZo_XY]eZoYdZX�nc̀�XXeZ̀mZoY�Z̀mZ]WX�Zmà�Z
oYdZo_ôYe]Z[cô�egZdo�o_XegZc̀eeXegZoYdZX~nXYeXegẐY[c\d̂Y_Zf\]ZỲ]Zĉ�̂]XdZ]̀Zo]]̀aYX�e�ZmXXegZoâêY_Z̀\]Z̀mZ̀aZ
aXe\c]̂Y_Zmà�ZnXam̀a�oY[XZ̀mZ]WXZV àsẐYZ]WXZommX[]XdZoaXoẐmẐYZmo[]Z]WXZ�o]XâocZ̀aZe\fe]oY[XZnaXeXY]eZ]WXZâesZ̀mZ
f̀d̂c�ẐY�\a�Z̀aZdXo]WZoeZdXe[âfXdẐYZ®X[]̂̀YZ°±p²p°ZoYdZWoeZỲ]ZfXXYZaXYdXaXdZWoa�cXeegZnàt̂dXdZ]Wo]Ze\[WZ[cô�gZ
do�o_XgZc̀eegZ̀aZX~nXYeXẐeZo]]âf\]ofcXZ]̀Zf̀d̂c�ẐY�\a�gZê[sYXeegZd̂eXoeXZ̀aZdXo]WgZ̀aZ]̀ẐY�\a�Z]̀Z̀aZdXe]a\[]̂̀YZ̀mZ
]oY_̂fcXZnànXa]�Zª̀]WXaZ]WoYZ]WXZV àsẐ]eXcm¬gZX~[Xn]Z]̀Z]WXZX~]XY]Z]Wo]Ze\[WZdo�o_XgZc̀eegZ̀aZX~nXYeXẐeZd\XZ]̀Z]WXZmo\c]Z
àZYX_ĉ_XY[XZ̀mZ]WXZnoa]�ZeXXŝY_ẐYdX�Ŷ]�p
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TUVWXYXZ[\]̂[_̀ âb[c]dee[afg[ĥ[b̂cifacjhê[kal̂b[g]jc[m̂ngjfa[opqr[sfb[]dtdblfkc[udĝbjdec[fb[ckhcgdan̂c[g]̂[
vfagbdngfb[hbjawc[gf[g]̂[cjĝ[kaêcc[ckn][udĝbjdec[fb[ckhcgdan̂c[db̂[b̂xkjb̂l[hy[g]̂[vfagbdng[zfnkûagcq[\]̂[_̀ âb[
c]dee[ĥ[b̂cifacjhê[sfb[]dtdblfkc[udĝbjdec[fb[ckhcgdan̂c[b̂xkjb̂l[hy[g]̂[vfagbdng[zfnkûagc{[̂|n̂ig[gf[g]̂[̂|ĝag[fs[
g]̂[vfagbdngfb}c[sdkeg[fb[âwejŵan̂[ja[g]̂[kĉ[dal[]dalejaw[fs[ckn][udĝbjdec[fb[ckhcgdan̂cq

TUVWXYX~[\]̂[vfagbdngfb[c]dee[b̂juhkbĉ[g]̂[_̀ âb[sfb[g]̂[nfcg[dal[̂|îaĉ[g]̂[_̀ âb[jankbc[�o�[sfb[b̂ûljdgjfa[fs[
]dtdblfkc[udĝbjdec[fb[ckhcgdan̂c[g]̂[vfagbdngfb[hbjawc[gf[g]̂[cjĝ[dal[âwejŵagey[]dalêc{[fb[���[̀]̂b̂[g]̂[
vfagbdngfb[sdjec[gf[îbsfbu[jgc[fhejwdgjfac[kal̂b[m̂ngjfa[opqrqo{[̂|n̂ig[gf[g]̂[̂|ĝag[g]dg[g]̂[nfcg[dal[̂|îaĉ[db̂[lk̂[
gf[g]̂[_̀ âb}c[sdkeg[fb[âwejŵan̂q

TUVWXYX�[�s{[̀jg]fkg[âwejŵan̂[fa[g]̂[idbg[fs[g]̂[vfagbdngfb{[g]̂[vfagbdngfb[jc[]̂el[ejdhê[hy[d[wf�̂baûag[dŵany[sfb[
g]̂[nfcg[fs[b̂ûljdgjfa[fs[d[]dtdblfkc[udĝbjde[fb[ckhcgdan̂[cfêey[hy[b̂dcfa[fs[îbsfbujaw[�fb�[dc[b̂xkjb̂l[hy[g]̂[
vfagbdng[zfnkûagc{[g]̂[_̀ âb[c]dee[b̂juhkbĉ[g]̂[vfagbdngfb[sfb[dee[nfcg[dal[̂|îaĉ[g]̂b̂hy[jankbb̂lq

TUVWXZU�����������
TUVWXZXV������a[da[̂ûbŵany[dsŝngjaw[ejŝ{[g]̂[�fb�{[fb[g]̂[_̀ âb[fb[_̀ âb}c[ibfîbgy{[vfagbdngfb{[̀jg]fkg[cînjde[
jacgbkngjfac[fb[dkg]fbjtdgjfa[sbfu[vfacgbkngjfa[�dadŵb[fb[�bn]jĝng{[c]dee[gd�̂[g]̂[dngjfa[ân̂ccdby[gf[l̂de[
dl̂xkdĝey[̀jg][ckn][̂ûbŵanyq[[�fgjn̂[fs[day[ckn][dngjfa[c]dee[ĥ[wj�̂a[hy[vfagbdngfb[gf[vfacgbkngjfa[�dadŵb{[
�bn]jĝng[dal[_̀ âb[dc[cffa[dc[jc[ibdngjndhê{[hkg[afg[edĝb[g]da[�[ldyc[sfeef̀jaw[g]̂[fnnkbb̂an̂q

�������UVVUUU���������U���U ¡���
TUVVXVU�¢�£�¤�£¢�¥�U���¦�¤���U¤�§U ¢�§�
TUVVXVXV[\]̂[vfagbdngfb[c]dee[ikbn]dĉ[dal[udjagdja[jackbdan̂[fs[g]̂[gyîc[dal[ejujgc[fs[ejdhjejgy{[nfagdjajaw[g]̂[
âlfbĉûagc{[dal[ckḧ̂ng[gf[g]̂[ĝbuc[dal[nfaljgjfac{[dc[l̂cnbjĥl[ja[g]̂[�wb̂̂ ûag[fb[̂eĉ̀ ]̂b̂[ja[g]̂[vfagbdng[
zfnkûagcq[\]̂[vfagbdngfb[c]dee[ikbn]dĉ[dal[udjagdja[g]̂[b̂xkjb̂l[fnnkbb̂an̂©hdĉl[jackbdan̂[sbfu[da[jackbdan̂[
nfuiday[fb[jackbdan̂[nfuidaĵc[ed̀skeey[dkg]fbjt̂l[gf[jcck̂[jackbdan̂[ja[g]̂[̈kbjcljngjfa[̀]̂b̂[g]̂[ªbf̈̂ng[jc[efndĝl[
dal[bdĝl[«¬[fb[ĥgĝb[hy[�q�q[«̂cg[vfuiday[dal[gf[̀]jn][g]̂[_̀ âb[]dc[af[b̂dcfadhê[fḧ̂ngjfaq[\]̂[_̀ âb{[
vfacgbkngjfa[�dadŵb[dal[vfacgbkngjfa[�dadŵb}c[nfackegdagc{[dal[g]̂[�bn]jĝng[dal[�bn]jĝng}c[nfackegdagc{[c]dee[
ĥ[adûl[dc[dlljgjfade[jackb̂lc[kal̂b[g]̂[vfagbdngfb}c[nfuûbnjde[ŵâbde[ejdhjejgy[ifejny[fb[dc[fg]̂b̀jĉ[l̂cnbjĥl[
ja[g]̂[vfagbdng[zfnkûagcq

TUVVXVXVXV��jg]ja[g]̂[gjû[îbjfl[ĉg[hy[g]̂[_̀ âb[dsĝb[d̀dbl[fs[g]̂[vfagbdng{[dal[ĥsfb̂[g]̂[̂sŝngj�̂[ldĝ[fs[g]̂[
�wb̂̂ ûag{[g]̂[vfagbdngfb[c]dee[ndkĉ[g]̂[dkg]fbjt̂l[b̂ib̂ĉagdgj�̂[fs[g]̂[jackbdan̂[nfuiday[gf[nfuiêĝey[sjee[fkg[
dal[̂|̂nkĝ[g]̂[v̂bgjsjndĝ[fs[�ackbdan̂[sfbu[̀]jn][jc[hfkal[̀jg][g]̂[�wb̂̂ ûag[ĉngjfa[fs[g]̂[vfagbdng[zfnkûagc{[
ckn][jacgbkûag[n̂bgjsyjaw[g]̂[�jalc[dal[dufkagc[fs[jackbdan̂[ĥjaw[jcck̂l{[janekljaw[cgdĝûag[g]dg[nf�̂bdŵ[
ibf�jl̂l[kal̂b[g]̂[ifejnĵc[̀jee[afg[ĥ[ndan̂êl[fb[udĝbjdeey[n]daŵl[kagje[dg[êdcg[rp[ldyc[ibjfb[̀bjgĝa[afgjn̂[]dc[
ĥ â[wj�̂a[gf[g]̂[_̀ âbq[[\]̂[vfagbdngfb[c]dee[decf[skbajc][g]̂[_̀ âb[fâ[�o�[lkiejndĝ[fs[g]̂[fbjwjade[ifejny[nf�̂bjaw[
d̂n][�jal[fs[jackbdan̂[jcck̂lq[[dn][ckhnfagbdngfb[c]dee[sfeef̀[g]̂[jl̂agjnde[ibfn̂lkb̂{[dal[jg[c]dee[afg[nfuûan̂[
f̀b�[kagje[g]̂[v̂bgjsjndĝ[fs[�ackbdan̂{[janekljaw[day[b̂xk̂cĝl[lkiejndĝ[ifejnĵc{[]dc[ĥ â[ckhujgĝl[gf[dal[diibf�̂l[
hy[g]̂[_̀ âbq[\]̂[vfagbdngfb[c]dee[skbajc][gf[g]̂[_̀ âb[jackbdan̂[n̂bgjsjndĝc[sfb[dee[ckhnfagbdngfbc[̀jg][g]̂[dufkag[
fs[jackbdan̂[dc[b̂xkjb̂l[]̂b̂jaq[[vfagbdngfb[c]dee[janekl̂[�̂ [̀®fb�[vfacgbkngjfa[v̂bgjsjndĝ[fs[̄jdhjejgy[�ackbdan̂[
�ll̂alku[°[�nnfbl[±fbu[²³³[̀jg][g]̂[v̂bgjsjndĝ[fs[�ackbdan̂q

TUVVXVXVX́[�ee[nedjuc[dwdjacg[g]̂[vfagbdngfb[fb[jgc[ckhnfagbdngfbc{[dbjcjaw[sbfu[g]̂[îbsfbudan̂[fs[g]̂[̀fb�[fb[
nfaljgjfac[janjl̂agde[g]̂b̂gf{[ukcg[ĥ[ja�̂cgjwdĝl[juûljdĝey[hy[g]̂[jackbdan̂[nfuiday[skbajc]jaw[g]̂[diiejndhê[
nf�̂bdŵq[[\]̂[vfagbdngfb[c]dee[b̂xkjb̂[g]̂[jackbdan̂[nfuiday[gf[skbajc]{[gf[g]̂[�bn]jĝng[dal[_̀ âb{[̀bjgĝa[b̂ifbgc[
sfeef̀jaw[g]̂[ja�̂cgjwdgjfa[dal[g]̂[ljcifcjgjfa[fs[̂dn][nedju[fb[l̂udal[hy[g]̂[f̀ âbµ[d[cgdgkc[b̂ifbg[c]dee[ĥ[ibf�jl̂l[
gf[g]̂[_̀ âb[dal[�bn]jĝng[fa[dee[nedjuc[ufb̂[g]da[g̀f[ufag]c[fkgcgdaljawq

TUVVXVXVXYU�ee[jackbdan̂[nf�̂bdŵ[skbajc]̂l[hy[ckhnfagbdngfbc[c]dee[b̂udja[ja[sfbn̂[kagje[g]̂jb[̀fb�[]dc[ĥ â[nfuiêĝl[
dal[g]̂[ckhnfagbdngfb[lf̂c[afg[jaĝal[gf[wdja[skbg]̂b[dnn̂cc[gf[g]̂[cjĝ{[dal[g]̂[vfagbdngfb[]dc[b̂êdĉl[cdjl[
ckhnfagbdngfb[sbfu[skbg]̂b[ejdhjejgy[dccfnjdĝl[g]̂b̂̀ jg]q[[�ee[ejdhjejgy[jackbdan̂[skbajc]̂l[hy[g]̂[vfagbdngfb[c]dee[
b̂udja[ja[sfbn̂[lkbjaw[g]̂[gjû[jaĝb�dec[l̂sjâl[�bgjnê[²[°[\jû[ja[¶̂âbde[vfaljgjfac[fs[g]̂[vfagbdng[sfb[
vfacgbkngjfa[dal[mkiiêûagdby[vfaljgjfacq[[�ee[ibfîbgy[jackbdan̂[skbajc]̂l[hy[vfagbdngfb[c]dee[b̂udja[ja[sfbn̂[
kagje[_̀ âb[diibf�̂c[�bn]jĝng}c[v̂bgjsjndĝ[fs[mkhcgdagjde[vfuiêgjfa[dal[]dc[udl̂[sjade[idyûag[gf[vfagbdngfbq

TUVVXVXVXZ�\]̂[�jalc[dal[dufkagc[fs[jackbdan̂[db̂[dc[sfeef̀c·
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TU VWXYZX[\]̂W_̀ Za\bcdWa]bae]f_̀ gWhZX[\]idbjdgdchklmlnopqrsltuvpplwxlqttyxzlq{lro|npqv{rxl}q~ul~uxl
n�o�qtqo{tlo�l~uxl�o��x��tl�o|nx{tv~qo{l�v}�

T� �Wa�����̀bcdWabg]�d\bjdgdch]�ZaZ�dc\klmlnopqrsltuvpplwxlqttyxzlq{lro|npqv{rxl}q~ul~uxln�o�qtqo{tlo�l
~uxl�qtvwqpq~sl�x{x�q~tl�v}�

T� Ŵ_̀ XZ�Za\d�Z]�ZaZXbg]idbjdgdchluv�q{�lpq|q~tlo�l{o~lpxttl~uv{k
�x{x�vplm���x�v~xl�x�rxn~l��ozyr~tl�o|npx~xl�l�nx�v~qo{t� � ¡¢¢¢¡¢¢¢ll
��ozyr~tl�o|npx~xl�l�nx�v~qo{tlm���x�v~x �£¡¢¢¢¡¢¢¢

T¤ ���¥i¦]¥�§̈©¦]i¥ª�¥i¥«¦]¬]©�f©«¦]�ª®ª�f]i¥ª�¥i¥«¦luv�q{�lpq|q~tlo�l{o~lpxttl
~uv{l~uxl�oppo}q{�k
�o|wq{xzltq{�pxlpq|q~ �£¡¢¢¢¡¢¢¢�¢¢l̄vrul�rry��x{rx

� ¡¢¢¢¡¢¢¢�¢¢lm���x�v~x

�o�lvpplzv|v�xtlv�qtq{�lzy�q{�l~uxlpq�xlo�l~uxl�o{~�vr~¡lv{zltuvpplq{rpyzxlv~lpxvt~l~uxl�oppo}q{�lzxtq�{v~xzl
uv°v�ztk
v� ��x|qtxtlv{zl�nx�v~qo{t
w� ±{zxnx{zx{~l�o{~�vr~o�t
r� �o|npx~xzl�nx�v~qo{t¡lq{rpyzq{�ln�ozyr~t
z� ��ovzl²o�|l��onx�~sl�v|v�x¡lq{rpyzq{�l³́�µ³l�x�npotqo{¡lroppvntx¡lv{zly{zx���oy{z�
x� �o{~�vr~yvpl�qvwqpq~s¡lro�x�q{�lq{zx|{q�qrv~qo{lvtty|xzlnx�l�x¶yq�x|x{~tlo�lm�~qrpxl££l�m±ml

�ory|x{~lm · ļ ¢£¹l�x{x�vpl�o{zq~qo{tlo�l~uxl�o{~�vr~l�o�l�o{t~�yr~qo{¡l�o{t~�yr~qo{l
ºv{v�x�lvtlvz�qto�lxzq~qo{lv{zl»ynnpx|x{~v�sl�o{zq~qo{t�

�� ²q�xlzv|v�x�
�� �x�to{vplv{zlmz�x�~qtq{�l±{¼y�sl}q~ul̄|npos|x{~l̄�rpytqo{lzxpx~xz�
u� �vwo�l�v}lro�x�v�xlqtl|v{zv~o�sl�o�lvppl�x{x�vpl�qvwqpq~sl�opqrqxt�

�o|npx~xzln�o¼xr~tltuvpplrv��sl�x{x�vpl�qvwqpq~slro�x�v�xl�o�l lsxv�tlv�~x�ltywt~v{~qvplro|npx~qo{�

T½ Wgg�cdWa¾¿̀Z�dbg]ÀbÁbXe\]idbjdgdchÂll��o�qzxlro�x�v�xl�o�lpx�vplpqvwqpq~slv{zlx�nx{txl�o�lzv|v�xl~ol
n�onx�~slo�lwozqpslq{¼y�slv{zlzxv~ul}q~ul�xtnxr~l~ol~uxl�x|o�vp¡lzqt~y�wv{rx¡luv{zpq{�¡lv{zlzqtnotvplo�l
ro{~v|q{v~xzlo�luv°v�zoytl|v~x�qvptly{zx�l~uqtlro{~�vr~lwsl~uxl�o{~�vr~o�lo�lv{slnx�to{lo�l
o��v{q°v~qo{lx|nposxzlzq�xr~pslo�lq{zq�xr~pslwsl~uxl�o{~�vr~o��ll�Ã�ǞkllÄuqtlro�x�v�xlqtl�x¶yq�xzlo{psl
�o�l~uotxlro{~�vr~tl}uqrulro{~vq{l}o��lq{�op�q{�lmtwxt~otlmwv~x|x{~l�xvzlÅv°v�zl�o{~�opl}o��¡l���l
�o{~vq{q{�lºv~x�qvplÆx|o�vp¡lo�l�x~�opxy|lÆx|xzqv~qo{��l±�lq{rpyzxzlq{l�o{~�vr~o��tlµ|w�xppvl
�opqrs¡l~uqtltuvpplwxlzx~vqpxzlq{l~uxlµ|w�xppvl�opqrsl�ory|x{~t�

�o|wq{xzltq{�pxlpq|q~ �£¡¢¢¢¡¢¢¢�¢¢l̄vrul�rry��x{rx
� ¡¢¢¢¡¢¢¢�¢¢lm���x�v~x

TÇ Ŵ_̀ XZ�Za\d�Z]ª�cW_WjdgZ]idbjdgdchl�q{rpyzq{�l{o{̧o}{xelv{zluq�xlvy~o|owqpxt�¡luv�q{�lpq|q~tlo�l
pqvwqpq~sl{o~lpxttl~uv{l�£¡¢¢¢¡¢¢¢�¢¢�

TÈ _̈jXZggb]idbjdgdchl�|v{zv~o�s�k

� ¡¢¢¢¡¢¢¢�¢¢l�o�l�o{~�vr~tly{zx�l� ¡¢¢¢¡¢¢¢�¢¢
�É¡¢¢¢¡¢¢¢�¢¢l�o�l�o{~�vr~tlx�rxxzq{�l� ¡¢¢¢¡¢¢¢�¢¢
�£¢¡¢¢¢¡¢¢¢�¢¢l�o�l�o{~�vr~tlx�rxxzq{�l�Ê¡¢¢¢¡¢¢¢�¢¢
�£É¡¢¢¢¡¢¢¢�¢¢l�o�l�o{~�vr~tlx�rxxzq{�l�£¢¡¢¢¢¡¢¢¢�¢¢
�vwo�l�v}l�o�x�v�xlqtl|v{zv~o�sl�o�lvpplµ|w�xppvl�qvwqpq~sl�opqrqxt

TË XẀZXch]¥a\�Xba�Z]Ì��dgeZX\]©d\Y¾¥a\cbggbcdWa]ÍgWbcZXÎkllÄolwxln�o�qzxzlwsl~uxl�}{x��l

v̄rul�o{~�vr~o�lqtl�xtno{tqwpxl�o�lvppl~oopt¡lx¶yqn|x{~¡l|v~x�qvpt¡l�o��¡lx~r�¡ly{~qpl»ywt~v{~qvpl
�o|npx~qo{lv{zlnottxttqo{lwsl~uxl�}{x��ll̄vrul�o{~�vr~o�ltuvppln�o�qzxlq{ty�v{rxl�o�l~ux�~lvtluxl|vsl
�x¶yq�xl�o�luq|txp�¡luqtl»ywro{~�vr~o�t¡lv{zluqtlx|nposxxt�ln�o~xr~qo{��llÄuxlq{ty�v{rxlro�x�v�xl
�x�x��xzl~olq{l~uqtltywnv�v��vnultuvpplwxlq{lvrro�zv{rxl}q~ulvlt~v{zv�zl�yqpzx��tlÆqt�l�opqrslytxzlq{l~uxl
»~v~xl}ux�xl~uxln�o¼xr~lqtlporv~xz�
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STUVWXYUZV[\U]VY\̂VX_̀aUV_YbVZ̀cT̂]V\dVZUe\aUZbV\ZVfZ\à[UV_YbVX_̀aUZ]V\dV]ghZ\c_̂̀\YVd\ZVi\]]U]V
e_g]U[VhbVYUcìcUŶV_ê]V\dV̂TUV_d\ZUjUŶ̀\YU[Vf_Ẑ̀U]kVVlYbVZ̀cT̂V\dVZUe\aUZbV\ZV]ghZ\c_̂̀\YV]T_iiVY\̂V
_ddUêVf_bjUŶV\dVei_̀j]Vj_[UVhbV̂TUVmZ\fUẐbVnY]gZUZV̂\V_iiV̂TUV_d\ZUjUŶ̀\YU[Vf_Ẑ̀U]V̀Yeig[̀YcV_YbV
YUcìcUŶVf_Ẑbk

op qrstuvwxyuz{t|{}~tx�}��}�}{��VV�gZỲ]TV̂\V̂TUVWXYUZVe\jfiÛUVWXYUZ�]VmZ\̂UềaUV�̀_h̀ì̂bVnY]gZ_YeUV
ỲV̂TUV_j\gŶ]V]fUèd̀U[V̀YV�\aUZ_cUVk�V_h\aUVd\ZVmUZ]\Y_iV�\[̀ibVnY�gZbV�̀_h̀ì̂bVnY]gZ_YeUV_Y[Vd\ZV
mZ\fUẐbV�_j_cUV�̀_h̀ì̂bVnY]gZ_YeUk

o�� ���}{}zs��x�z~tu��tw�VVSTUVlZeT̀̂Uê�V�\Y]̂Zgề\YV�_Y_cUZV_Y[VWXYUZV_i\YcVX̀ T̂V̂TÙZVZU]fUềaUV
\dd̀eUZ]�V_cUŶ]�V_Y[VUjfi\bUU]V]T_iiVhUVY_jU[V_]V_[[̀̂ \̀Y_iV̀Y]gZU[Vd\ZV\Yc\̀YcV\fUZ_̂̀\Y]V_Y[V
fZ\[gê]�e\jfiÛU[V\fUZ_̂̀\Y]V\YV_iiV�\ŶZ_ê\Z]�Ve\jfZUTUY]̀aUVcUYUZ_iV_Y[V_ĝ\j\h̀iUVì_h̀ì̂bV
f\ìèU]�Vh\[̀ibV̀Y�gZbV_Y[VfZ\fUẐbV[_j_cUVì_h̀ì̂bVf\ìèU]V_Y[VgjhZUii_Vì_h̀ì̂bVf\ìèU]VXT̀eTV_iiV
jg]̂VhUVfZ̀j_ZbV_Y[VY\Y�e\ŶZ̀hĝ\ZbVX̀ T̂VZU]fUêV̂\V_[[̀̂ \̀Y_iV̀Y]gZU[�]k

o�� ytuxyuz�t|{x���ut��{t�VVmZ\à[UVdgiiV_ccZUc_̂UVcUYUZ_iVì_h̀ì̂bVìj̀ ]̂V\dVU_eTVfZ\�Uêk
o�� ��}~tuxz�x���uz��{}zs�VS\V̂TUVdgiiU]̂VU�̂UŶVfUZj̀^̂U[VhbV]̂_̂UVi_X�V_VX_̀aUZV\dV]ghZ\c_̂̀\YVei_g]UV

]T_iiVhUV_[[U[V̂\V̂TUVcUYUZ_iVì_h̀ì̂b�V_ĝ\�V_Y[VX\Z�UZ�]Ve\jfUY]_̂̀\YVf\ìèU]V̀YVd_a\ZV\dV̂TUVWXYUZ�V
`̂]V\dd̀eUZ]�V_cUŶ]�V\ZVUjfi\bUU]VX̀ T̂VZU]fUêV̂\V̂T̀]VfZ\�UêkVSTUVWXYUZV[\U]VY\̂VX_̀aUV_YbVZ̀cT̂]V\dV
ZUe\aUZbV\ZVfZ\à[UV_YbVX_̀aUZ]V\dV]ghZ\c_̂̀\YVd\ZVi\]]U]Ve_g]U[VhbVYUcìcUŶV_ê]V\dV̂TUV
_d\ZUjUŶ̀\YU[Vf_Ẑ̀U]kVVlYbVZ̀cT̂V\dVZUe\aUZbV\ZV]ghZ\c_̂̀\YV]T_iiVY\̂V_ddUêVf_bjUŶV\dVei_̀j]Vj_[UV
hbV̂TUVmZ\fUẐbVnY]gZUZV̂\V_iiV̂TUV_d\ZUjUŶ̀\YU[Vf_Ẑ̀U]V̀Yeig[̀YcV_YbVYUcìcUŶVf_Ẑbk��

 ¡¢¢£¢£¢£¤xSTUV�\ŶZ_ê\ZV]T_iiVY\̂Ve\jjUYeUV¥\Z�V_̂V̂TUVfZ\�UêV]̀̂UVgY[UZV̂T̀]V�\ŶZ_êVgŶ̀iV�\ŶZ_ê\ZVT_]V
\ĥ_̀YU[V_iiV̂TUV̀Y]gZ_YeUVZU¦g̀ZU[VTUZÙYV_Y[VgŶ̀iV]geTV̀Y]gZ_YeUVT_]VhUUYV_eeUf̂U[VhbV̂TUVWXYUZ�VY\ZV]T_iiV¥\Z�VhUV
e\jjUYeU[V\YV̂TÙZV]ghe\ŶZ_ê]VgŶ̀iV_iiV]̀j̀i_ZV̀Y]gZ_YeUVZU¦g̀ZU[V\dV̂TUV§ghe\ŶZ_ê\Z]VT_]VhUUYV\ĥ_̀YU[V_Y[V
_eeUf̂U[VhbV̂TUVWXYUZk

 ¡¢¢£¢£̈V©_eTV�\ŶZ_ê\ZV]T_iiVdgZỲ]TV�\Y[]Ve\aUZ̀YcV̂TUVd_̀̂TdgiVfUZd\Zj_YeUV\dV̂TUV�\ŶZ_êV_Y[V̂TUVf_bjUŶV\dV_iiV
\hìc_̂̀\Y]V_Z̀]̀YcV̂TUZUgY[UZV̀YV̂TUV_j\gŶV\dVª««¬V\dV̂TUV_eeUf̂U[Vh̀[V\YV̂TUVd\ZjV̀Y[̀e_̂U[V̀YV̂TUVnYd\Zj_̂̀\YV̂\V
�̀[[UZ]�VX̀ T̂V]geTV§gZÛ̀U]V_]Vj_bVhUV_cZUU_hiUV̂\V̂TUVWXYUZkVVSTUVmZUj̀gj]V]T_iiVhUVf_̀[VhbV̂TUV�\ŶZ_ê\Zk

 ¡¢¢£¢£̈£¢xSTUV�\ŶZ_ê\ZV]T_iiV[UìaUZV̂TUVZU¦g̀ZU[V�\Y[V[_̂U[V_]V\dV̂TUV[_̂UV\dV̂TUV�\ŶZ_êV\ZV_ffìe_hiUViÛ̂UZV\dV
Ỳ̂UŶ�VXT̀eTUaUZV̀]VU_ZìUZ�V̂\V̂TUVWXYUZVY\Vi_̂UZV̂T_YV̂TUV[_̂UV\dVU�Ueĝ̀\YV\dV̂TUV�\ŶZ_ê�V\ZV̀dV̂TUV¥\Z�V̀]V
e\jjUYeU[VfZ̀\ZV̂TUZÛ\V̀YVZU]f\Y]UV̂\V_V\̂̀eUV̂\VmZ\eUU[�V̂TUV�\ŶZ_ê\ZV]T_ii�VfZ̀\ZV̂\Ve\jjUYeUjUŶV\dV̂TUV
¥\Z��V]ghj̀ V̂Uà[UYeUV]_̂̀]d_ê\ZbV̂\V̂TUVWXYUZV̂T_̂V]geTV�\Y[VX̀iiVhUV̀]]gU[k�

 ¡¢¢£¢£̈£̈VSTUVm_bjUŶV_Y[VmUZd\Zj_YeUV�\Y[]V]T_iiVhUVXZ̀̂ÛYV\YVlnlV�\egjUŶVl�ª®V§UZ̀U]V_Y[V̂TUV¥_ZZ_ŶbV
�\Y[V]T_iiVhUVXZ̀̂ÛYV\YVlnlV�\egjUŶVl�ª��®«®«V\ZV]geTV\̂TUZVd\Zj]V_]V̂TUVWXYUZVj_bV_ffZ\aUk

 ¡¢¢£¢£̈£̄VSTUV�\ŶZ_ê\ZV]T_iiVZU¦g̀ZUV̂TUV_̂̂\ZYUb�̀Y�d_êVXT\VU�UeĝU]V̂TUVZU¦g̀ZU[V�\Y[]V\YVhUT_idV\dV̂TUV§gZÛbV̂\V
_dd̀�V̂TUZÛ\V_VeUẐ̀d̀U[V_Y[VegZZUŶVe\fbV\dV̂TUVf\XUZV\dV_̂̂\ZYUbk

 ¡¢¢£¢£̈£°VVVSTUV�\ŶZ_ê\ZV]T_iiVfZ\à[UV̂TUVY_jUV_Y[V_[[ZU]]V\dV§gZÛbVd\ZVfZ\eU]]V\dV]UZàeUV_]VXUiiV_]V]gffibV̂TUV
e\Ŷ_êV̀Yd\Zj_̂̀\YVd\ZV̂TUV§gZÛbVZUfZU]UŶ_̂̀aUVZU]f\Y]̀hiUVd\ZV̂TUV�\Y[�V̀Yeig[̀YcV̂TUV̀Y[̀à[g_i�]VY_jU�V_[[ZU]]�V
ÛiUfT\YUVYgjhUZ�Vd_�VYgjhUZV_Y[VUj_̀iV_[[ZU]]k�

 ¡¢¢£¢£̈£¤xSTUVmUZd\Zj_YeUV_Y[Vm_bjUŶV�\Y[]V]T_iiVZUj_̀YV̀YVdgiiVd\ZeUV_Y[VUddUêV̂TZ\gcTV̂TUVX_ZZ_ŶbVfUZ̀\[k

 ¡¢¢£¢£̄V±f\YV̂TUVZU¦gU]̂V\dV_YbVfUZ]\YV\ZVUŶ̀ b̂V_ffU_Z̀YcV̂\VhUV_Vf\̂UŶ̀_iVhUYUd̀è_ZbV\dVh\Y[]Ve\aUZ̀YcVf_bjUŶV\dV
\hìc_̂̀\Y]V_Z̀]̀YcVgY[UZV̂TUV�\ŶZ_ê�V̂TUV�\ŶZ_ê\ZV]T_iiVfZ\jf̂ibVdgZỲ]TV_Ve\fbV\dV̂TUVh\Y[]V\ZV]T_iiV_ĝT\Z̀²UV_V
e\fbV̂\VhUVdgZỲ]TU[k

 ¡¢¢£¢£̄£¢VSTUV�\ŶZ_ê\ZV]T_iiVY\̂Ve\jjUYeUV¥\Z�V_̂V̂TUVfZ\�UêV]̀̂UVgY[UZV̂T̀]V�\ŶZ_êVgŶ̀iV�\ŶZ_ê\ZVT_]V
\ĥ_̀YU[V_iiV̂TUV̀Y]gZ_YeUVZU¦g̀ZU[VTUZÙYV_Y[VgŶ̀iV]geTV̀Y]gZ_YeUVT_]VhUUYV_eeUf̂U[VhbV̂TUVWXYUZ�VY\ZV]T_iiV¥\Z�VhUV
e\jjUYeU[V\YV̂TÙZV]ghe\ŶZ_ê]VgŶ̀iV_iiV]̀j̀i_ZV̀Y]gZ_YeUVZU¦g̀ZU[V\dV̂TUV§ghe\ŶZ_ê\Z]VT_]VhUUYV\ĥ_̀YU[V_Y[V
_eeUf̂U[VhbV̂TUVWXYUZk
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STUUVUVWTXYZ[\]TŶT_̀a\]bb̀Z[YaTYcTdef[c̀Z[YaTŶT_YaZc̀\ZYcghTi]jk[c]lTmahkc̀a\]Vnopqrpsnqrtuunvwxnyz{psu{{n|}~{n��n
qrun|}qunqrun��sqt}�q�tnyu���u{n}�}tun��n}snp��us|ps�n�tn}�qz}�n�}s�u��}qp�sn�tnu��pt}qp�sn��n}s~nps{zt}s�untu�zptu|n
y~nqrun��sqt}�qn���z�usq{�nqrun��sqt}�q�tn{r}��n�t��p|uns�qp�un|ptu�q�~nq�nqrun��sut�n}s|n{u�}t}qu�~nq�nqrun
��s{qtz�qp�sn�}s}�ut�n��n{z�rnp��us|ps�n�tn}�qz}�n�}s�u��}qp�sn�tnu��pt}qp�s�n���sntu�up�qn��ns�qp�un�t��nqrun
��sqt}�q�t�nqrun��sutn{r}���nzs�u{{nqrun�}�{unpsn���ut}�un}tp{u{n�t��n}sn}�qn�tn��p{{p�sn��nqrun��sut�nr}�unqruntp�rqnq�n
{q��nqruno�t�nzsqp�nqrun�}�{unpsn���ut}�unr}{nyuusn�ztu|ny~nqrun�t��ztu�usqn��ntu��}�u�usqn���ut}�uny~nqrun
��sqt}�q�t�n�run�ztsp{rps�n��ns�qp�uny~nqrun��sqt}�q�tn{r}��ns�qntu�pu�unqrun��sqt}�q�tn��n}s~n��sqt}�qz}�n�y�p�}qp�snq�n
�t��p|un}s~ntu�zptu|n���ut}�u�

STUUV�T��a]cghTmahkc̀a\]
STUUV�VUn�run��sutn{r}��n�zt�r}{un}s|n�}psq}psnps{zt}s�un��nqrunq~�u{n}s|n�p�pq{n��n�p}yp�pq~�n��sq}psps�nqrun
us|�t{u�usq{�n}s|n{zy�u�qnq�nqrunqut�{n}s|n��s|pqp�s{�n}{n|u{�tpyu|npsnqrun��tuu�usqn�tnu�{u�rutunpsnqrun��sqt}�qn
���z�usq{�n�run��sutn{r}��n�zt�r}{un}s|n�}psq}psnqruntu�zptu|nps{zt}s�un�t��n}snps{zt}s�un����}s~n�tnps{zt}s�un
����}spu{n�}��z��~n}zqr�tp�u|nq�np{{zunps{zt}s�unpsnqrun�ztp{|p�qp�sn�rutunqrun�t��u�qnp{n���}qu|�

STUUV�V�T�̀[bkc]TZYT�kc\�̀h]Ti]jk[c]lT�cYf]cZ�Tmahkc̀a\]Vn��nqrun��sutn�}p�{nq�n�zt�r}{un}s|n�}psq}psnqruntu�zptu|n
�t��utq~nps{zt}s�u�n�pqrn}��n��nqrun���ut}�u{n}s|npsnqrun}��zsq{n|u{�tpyu|npsnqrun��tuu�usqn�tnu�{u�rutunpsnqrun
��sqt}�qn���z�usq{�nqrun��sutn{r}��nps��t�ny�qrnqrun��sqt}�q�tn}s|nqrun��s{qtz�qp�sn�}s}�ut�n{u�}t}qu�~n}s|npsn
�tpqps��n�tp�tnq�n����us�u�usqn��nqruno�t��n���sntu�up�qn��ns�qp�un�t��nqrun��sut�nqrun��sqt}�q�tn�}~n|u�}~n
����us�u�usqn��nqruno�t�n}s|n�}~n�yq}psnps{zt}s�unqr}qn�p��n�t�qu�qnqrunpsqutu{q{n��nqrun��sqt}�q�t�n�zy��sqt}�q�t{�n
}s|n�zy �zy��sqt}�q�t{npsnqruno�t��norusnqrun�}p�ztunq�n�t��p|un���ut}�unr}{nyuusn�ztu|n�tntu{���u|�nqrun��sqt}�qn
�z�n}s|n��sqt}�qn�p�un{r}��nyunu�zpq}y�~n}|�z{qu|�n�snqrunu�usqnqrun��sutn�}p�{nq�n�t��ztun���ut}�u�nqrun��sutn
�}p�u{n}��ntp�rq{n}�}ps{qnqrun��sqt}�q�t�n�zy��sqt}�q�t{�n}s|n�zy {zy��sqt}�q�t{nq�nqrunu�qusqnqrun��{{nq�nqrun��sutn
��z�|nr}�unyuusn���utu|ny~nqrunps{zt}s�unq�nr}�unyuusn�t��ztu|ny~nqrun��sut�n�run��{qn��nqrunps{zt}s�un{r}��nyun
�r}t�u|nq�nqrun��sutny~n}n�r}s�un�t|ut�n��nqrun��sutn|�u{ns�qn�t��p|un�tpqqusns�qp�u�n}s|nqrun��sqt}�q�tnp{n|}�}�u|n
y~nqrun�}p�ztun�tnsu��u�qn��nqrun��sutnq�n�zt�r}{un�tn�}psq}psnqruntu�zptu|nps{zt}s�u�nqrun��sutn{r}��ntup�yzt{unqrun
��sqt}�q�tn��tn}��ntu}{�s}y�un��{q{n}s|n|}�}�u{n}qqtpyzq}y�unqrutuq��

STUUV�V¡TXYZ[\]TŶT_̀a\]bb̀Z[YaTYcTdef[c̀Z[YaTŶT��a]cghTi]jk[c]lT�cYf]cZ�Tmahkc̀a\]Vnopqrpsnqrtuunvwxnyz{psu{{n
|}~{n��nqrun|}qunqrun��sutnyu���u{n}�}tun��n}snp��us|ps�n�tn}�qz}�n�}s�u��}qp�sn�tnu��pt}qp�sn��n}s~n�t��utq~n
ps{zt}s�untu�zptu|ny~nqrun��sqt}�qn���z�usq{�nqrun��sutn{r}��n�t��p|uns�qp�un|ptu�q�~nq�nqrun��sqt}�q�t�n}s|n
{u�}t}qu�~nq�nqrun��s{qtz�qp�sn�}s}�ut�n��n{z�rnp��us|ps�n�tn}�qz}�n�}s�u��}qp�sn�tnu��pt}qp�s�n�s�u{{nqrun�}�{unpsn
���ut}�un}tp{u{n�t��n}sn}�qn�tn��p{{p�sn��nqrun��sqt}�q�t¢nv£xnqrun��sqt}�q�t�nz��sntu�up�qn��ns�qp�un�t��nqrun��sut�n
{r}��nr}�unqruntp�rqnq�n{q��nqruno�t�nzsqp�nqrun�}�{unpsn���ut}�unr}{nyuusn�ztu|ny~nqrun�t��ztu�usqn��ntu��}�u�usqn
���ut}�uny~nupqrutnqrun��sutn�tnqrun��sqt}�q�t¤nv¥xnqrun��sqt}�qn�p�un}s|n��sqt}�qn�z�n{r}��nyunu�zpq}y�~n}|�z{qu|¤n
}s|nvwxnqrun��sutn�}p�u{n}��ntp�rq{n}�}ps{qnqrun��sqt}�q�t�n�zy��sqt}�q�t{�n}s|n�zy {zy��sqt}�q�t{nq�nqrunu�qusqn}s~n
��{{nq�nqrun��sutn��z�|nr}�unyuusn���utu|ny~nqrunps{zt}s�unr}|npqns�qnu��ptu|n�tnyuusn�}s�u��u|�n��nqrun��sqt}�q�tn
�zt�r}{u{ntu��}�u�usqn���ut}�u�nqrun��{qn��nqrunps{zt}s�un{r}��nyun�r}t�u|nq�nqrun��sutny~n}sn}��t��tp}qun�r}s�un
�t|ut�n�run�ztsp{rps�n��ns�qp�uny~nqrun��sutn{r}��ns�qntu�pu�unqrun��sutn��n}s~n��sqt}�qz}�n�y�p�}qp�snq�n�t��p|un
tu�zptu|nps{zt}s�u�

STUUV¡T¦̀[§]chTŶT̈k©cYª̀Z[Ya
STUUV¡VUn�run��sutn}s|n��sqt}�q�tn�}p�un}��ntp�rq{n}�}ps{qnv£xnu}�rn�qrutn}s|n}s~n��nqruptn{zy��sqt}�q�t{�n
{zy {zy��sqt}�q�t{�n}�usq{�n}s|nu����~uu{�nu}�rn��nqrun�qrut¤nv¥xnqrun��s{qtz�qp�sn�}s}�utn}s|n��s{qtz�qp�sn
�}s}�ut«{n��s{z�q}sq{¤nvwxnqrun�t�rpqu�qn}s|n�t�rpqu�q«{n��s{z�q}sq{¤nv¬xn�qrutn��sqt}�q�t{n}s|n}s~n��nqruptn
{zy��sqt}�q�t{�n{zy {zy��sqt}�q�t{�n}�usq{�n}s|nu����~uu{¤n}s|nvxn�u�}t}qun��sqt}�q�t{�np�n}s~�n}s|n}s~n��nqruptn
{zy��sqt}�q�t{�n{zy {zy��sqt}�q�t{�n}�usq{�n}s|nu����~uu{�n��tn|}�}�u{n�}z{u|ny~n�ptu�n�tn�qrutn�}z{u{n��n��{{�nq�nqrun
u�qusqnqr�{un��{{u{n}tun���utu|ny~n�t��utq~nps{zt}s�untu�zptu|ny~nqrun��tuu�usqn�tn�qrutn�t��utq~nps{zt}s�un
}���p�}y�unq�nqrun�t��u�q�nu��u�qn{z�rntp�rq{n}{nqru~nr}�unq�n�t��uu|{n��n{z�rnps{zt}s�u�n�run��sutn�tn��sqt}�q�t�n}{n
}��t��tp}qu�n{r}��ntu�zptun{p�p�}tn�tpqqusn�}p�ut{npsn�}��tn��nqrunps|p�p|z}�{n}s|nusqpqpu{np|usqp�pu|n}y��un�t��nqrun
��s{qtz�qp�sn�}s}�ut�n��s{qtz�qp�sn�}s}�ut«{n��s{z�q}sq{�n�t�rpqu�q�n�t�rpqu�q«{n��s{z�q}sq{�n�qrutn��sqt}�q�t{�n
�u�}t}qun��sqt}�q�t{�n{zy��sqt}�q�t{�n}s|n{zy {zy��sqt}�q�t{�n�run���p�pu{n��nps{zt}s�un�zt�r}{u|n}s|n�}psq}psu|ny~n
u}�rn�ut{�sn�tnusqpq~n}�tuups�nq�n�}p�un��}p�{n�zt{z}sqnq�nqrp{n�u�qp�sn££�w�£n{r}��ns�qn�t�rpypqnqrp{n�}p�utn��n
{zyt��}qp�s�n�rp{n�}p�utn��n{zyt��}qp�sn{r}��nyunu��u�qp�un}{nq�n}n�ut{�sn�tnusqpq~nv£xnu�usnqr�z�rnqr}qn�ut{�sn�tnusqpq~n
��z�|n�qrut�p{unr}�un}n|zq~n��nps|u�sp�p�}qp�s�n��sqt}�qz}�n�tn�qrut�p{u�nv¥xnu�usnqr�z�rnqr}qn�ut{�sn�tnusqpq~n|p|ns�qn
�}~nqrunps{zt}s�un�tu�pz�n|ptu�q�~n�tnps|ptu�q�~�n�tnvwxn�ruqrutn�tns�qnqrun�ut{�sn�tnusqpq~nr}|n}snps{zt}y�unpsqutu{qnpsn
qrun|}�}�u|n�t��utq~�
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STUUVWVUVUTXYZ[\]̂_\YZ_̀ZaZbbcdeZ_f\Zghi\[Zj̀\YZì_Zĥkl\ẐimZ[knf_YZ̀oZ[\p̀l\[mZ̀[Zq[̀lkj\ẐimZĥkl\[YZ̀oZYrs[̀n̂_k̀iZ
ò[Z]̀YY\YZp̂rY\jZsmZi\n]kn\i_Ẑp_YZ̀oZ_f\Ẑò[\t\i_k̀i\jZq̂[_k\YcZZXimZ[knf_Z̀oZ[\p̀l\[mZ̀[ZYrs[̀n̂_k̀iZYf̂]]Zì_Ẑoo\p_Z
q̂mt\i_Z̀oZp]̂ktYZt̂j\ZsmZ_f\Zu[̀q\[_mZviYr[\[Z_̀Ẑ]]Z_f\Ẑò[\t\i_k̀i\jZq̂[_k\YZkip]rjkinẐimZi\n]kn\i_Zq̂[_mc

STUUVWVwZvoZjr[kinZ_f\Zu[̀x\p_Zp̀iY_[rp_k̀iZq\[k̀jZ_f\Zghi\[ZkiYr[\YZq[̀q\[_k\YeZ[\̂]Z̀[Zq\[Ỳî]Z̀[Zs̀_feẐ_Z̀[Ẑjx̂p\i_Z
_̀Z_f\ZYk_\ZsmZq[̀q\[_mZkiYr[̂ip\Zrij\[Zq̀]kpk\YZY\q̂[̂_\Zo[̀tZ_f̀Y\ZkiYr[kinZ_f\Zu[̀x\p_eZ̀[ZkoẐo_\[Zokî]Zq̂mt\i_Z
q[̀q\[_mZkiYr[̂ip\ZkYZ_̀Zs\Zq[̀lkj\jZ̀iZ_f\Zp̀tq]\_\jZu[̀x\p_Z_f[̀rnfẐZq̀]kpmZ̀[Zq̀]kpk\YZ̀_f\[Z_f̂iZ_f̀Y\ZkiYr[kinZ_f\Z
u[̀x\p_Zjr[kinZ_f\Zp̀iY_[rp_k̀iZq\[k̀jeZ_̀Z_f\Z\y_\i_Zq\[tkYYks]\ZsmZYrpfZq̀]kpk\YeZ_f\Zghi\[Zĥkl\YẐ]]Z[knf_YZkiZ
p̂p̀[ĵip\Zhk_fZ_f\Z_\[tYZ̀oZz\p_k̀iZbbcdcbZò[Zĵt̂n\YZp̂rY\jZsmZok[\Z̀[Z̀_f\[Zp̂rY\YZ̀oZ]̀YYZp̀l\[\jZsmZ_fkYZY\q̂[̂_\Z
q[̀q\[_mZkiYr[̂ip\c

STUUV{T|}~~T}�T�~��T��~���~~T����������}��T���T�����T��T�}������}�T��~������
�f\Zghi\[eẐ_Z_f\Zghi\[�YZ̀q_k̀ieZt̂mZqr[pf̂Y\ẐijZt̂ki_̂kiZkiYr[̂ip\Z_f̂_Zhk]]Zq[̀_\p_Z_f\Zghi\[Ẑn̂kiY_Z]̀YYZ̀oZ
rY\Z̀oZ_f\Zghi\[�YZq[̀q\[_meZ̀[Z_f\Zkîsk]k_mZ_̀Zp̀ijrp_Zì[t̂]Z̀q\[̂_k̀iYeZjr\Z_̀Zok[\Z̀[Z̀_f\[Zp̂rY\YZ̀oZ]̀YYcZ�f\Z
ghi\[Zĥkl\YẐ]]Z[knf_YZ̀oẐp_k̀iẐn̂kiY_Z_f\Z�̀i_[̂p_̀[eZX[pfk_\p_eẐijZ�̀iY_[rp_k̀iZ� î̂n\[Zò[Z]̀YYZ̀oZrY\Z̀oZ_f\Z
ghi\[�YZq[̀q\[_meZjr\Z_̀Zok[\Z̀[Z̀_f\[Zf̂�̂[jYZf̀h\l\[Zp̂rY\jc

STUUV�T����~�����T���T����������T}�T��~����T|}~~
STUUV�VUZXZ]̀YYZkiYr[\jZrij\[Z_f\Zq[̀q\[_mZkiYr[̂ip\Z[\�rk[\jZsmZ_f\ZXn[\\t\i_ZYf̂]]Zs\ẐjxrY_\jZsmZ_f\Zghi\[ẐYZ
okjrpk̂[mẐijZt̂j\Zq̂m̂s]\Z_̀Z_f\Zghi\[ẐYZokjrpk̂[mZò[Z_f\ZkiYr[\jYeẐYZ_f\k[Zki_\[\Y_YZt̂mẐqq\̂[eZYrsx\p_Z_̀Z
[\�rk[\t\i_YZ̀oẐimẐqq]kp̂s]\Zt̀ [_n̂n\\Zp]̂rY\ẐijZ̀oZz\p_k̀iZbbc�c�cZ�f\Zghi\[ZYf̂]]Zq̂mZ_f\Z�̀iY_[rp_k̀iZ
� î̂n\[eZX[pfk_\p_ẐijZ�̀i_[̂p_̀[Z_f\k[ZxrY_ZYf̂[\YZ̀oZkiYr[̂ip\Zq[̀p\\jYZ[\p\kl\jZsmZ_f\Zghi\[eẐijZsmẐqq[̀q[k̂_\Z
n̂[\\t\i_YZ_f\Z�̀iY_[rp_k̀iZ� î̂n\[eZX[pfk_\p_ẐijZ�̀i_[̂p_̀[ZYf̂]]Zt̂�\Zq̂mt\i_YZ_̀Z_f\k[Zp̀iYr]_̂i_YẐijZ
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STUVWXYUZ[\]ÛVU_[̀Û_UaXX[\ba_XcUd̂ ỲÙYcUe[_̀\aX̀Uf[XWgc_̀VhÙYcUX[V̀VU[TUW_X[ic\̂_jÙYcUZ[\]hUa_bÙYcUX[V̀U[TU
X[\\cX̀̂[_hUVYakkUlcUàÙYcUe[_̀\aX̀[\mVUcnoc_Vcp

qrstutrvwxxyz{|w}rw~r�wx�
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�YcUe[_̀\aX̀[\UVYakkUo\[gòk�UX[\\cX̀UZ[\]U\c�cX̀cbUl�ÙYcUe[_V̀\WX̀̂[_U�a_ajc\U[\U�\XŶ̀cX̀U[\UTâk̂_jÙ[UX[_T[\gU
[̀ÙYcU\c�Ŵ\cgc_̀VU[TÙYcUe[_̀\aX̀Uf[XWgc_̀VhUb̂VX[ic\cbUlcT[\cU�WlV̀a_̀̂akUe[gokc̀̂[_hUa_bUdYc̀Yc\U[\U_[̀U
Tal\̂XàcbhÛ_V̀akkcbU[\UX[gokc̀cbpUe[V̀VU[TUX[\\cX̀̂_jUVWXYU\c�cX̀cbUZ[\]hÛ_XkWb̂_jUabb̂̀ [̂_akÙcV̀̂_jUa_bU
_̂VocX̀̂[_VhÙYcUX[V̀U[TUW_X[ic\̂_jUa_bU\cokaXcgc_̀hUa_bUX[goc_Và̂[_UT[\ÙYcUe[_V̀\WX̀̂[_U�a_ajc\mVUa_bU
�\XŶ̀cX̀mVUVc\îXcVUa_bUcnoc_VcVUgabcU_cXcVVa\�ÙYc\cl�hUVYakkUlcUàÙYcUe[_̀\aX̀[\mVUcnoc_Vcp

qrstututr�~{yxr����{�}{|��rvw���y{|w}
qrstututusUS_Uabb̂̀ [̂_Ù[ÙYcUe[_̀\aX̀[\mVU[lk̂jà̂[_VUW_bc\U�cX̀̂[_U�p�hÛThUd̂ Ỳ̂_U[_cU�ca\UaT̀c\ÙYcUbàcU[TU�WlV̀a_̀̂akU
e[gokc̀̂[_U[TÙYcUZ[\]U[\UbcV̂j_àcbUo[\̀̂[_ÙYc\c[ThU[\UaT̀c\ÙYcUbàcUT[\UX[ggc_Xcgc_̀U[TUda\\a_̀̂cVUcV̀alk̂VYcbU
W_bc\U�cX̀̂[_U�p�p�hU[\Ul�Ùc\gVU[TUa_�Uaook̂XalkcUVocX̂akUda\\a_̀�U\c�Ŵ\cbUl�ÙYcUe[_̀\aX̀Uf[XWgc_̀VhUa_�U[TÙYcU
Z[\]ÛVUT[W_bÙ[UlcU_[̀Û_UaXX[\ba_XcUd̂ ỲÙYcU\c�Ŵ\cgc_̀VU[TÙYcUe[_̀\aX̀Uf[XWgc_̀VhÙYcUe[_̀\aX̀[\UVYakkUX[\\cX̀Û̀U
o\[gòk�UaT̀c\U\cXĉòU[TU_[̀̂XcUT\[gÙYcU�d_c\Ù[Ub[UV[hUW_kcVVÙYcU�d_c\UYaVUo\cî[WVk�Uĵic_ÙYcUe[_̀\aX̀[\UaU
d\̂̀c̀_UaXXcòa_XcU[TUVWXYUX[_b̂̀ [̂_pU�YcU�d_c\UVYakkUĵicUVWXYU_[̀̂XcUo\[gòk�UaT̀c\Ub̂VX[ic\�U[TÙYcUX[_b̂̀ [̂_pU
fW\̂_jÙYcU[_c��ca\Uoc\̂[bUT[\UX[\\cX̀̂[_U[TUZ[\]hÛTÙYcU�d_c\UTâkVÙ[U_[̀̂T�ÙYcUe[_̀\aX̀[\Ua_bUĵicÙYcUe[_̀\aX̀[\U
a_U[oo[\̀W_̂̀�Ù[Uga]cÙYcUX[\\cX̀̂[_hÙYcU�d_c\UdâicVÙYcU\̂jỲVÙ[U\c�Ŵ\cUX[\\cX̀̂[_Ul�ÙYcUe[_̀\aX̀[\Ua_bÙ[Uga]cU
aUXkâgUT[\Ul\caXYU[TUda\\a_̀�pUSTÙYcUe[_̀\aX̀[\UTâkVÙ[UX[\\cX̀U_[_X[_T[\ĝ_jUZ[\]Ud̂ Ỳ̂_UaU\caV[_alkcÙ̂gcUbW\̂_jU
ỲàUoc\̂[bUaT̀c\U\cXĉòU[TU_[̀̂XcUT\[gÙYcU�d_c\hUe[_V̀\WX̀̂[_U�a_ajc\U[\U�\XŶ̀cX̀hÙYcU�d_c\Uga�UX[\\cX̀Û̀Û_U
aXX[\ba_XcUd̂ ỲU�cX̀̂[_U�p�p

qrstutututU�YcU[_c��ca\Uoc\̂[bUT[\UX[\\cX̀̂[_U[TUZ[\]UVYakkUlcUcǹc_bcbUd̂ ỲU\cVocX̀Ù[Uo[\̀̂[_VU[TUZ[\]UT̂\V̀U
oc\T[\gcbUaT̀c\U�WlV̀a_̀̂akUe[gokc̀̂[_Ul�ÙYcUoc\̂[bU[TÙ̂gcUlc̀dcc_U�WlV̀a_̀̂akUe[gokc̀̂[_Ua_bÙYcUaX̀WakU
X[gokc̀̂[_U[TÙYàUo[\̀̂[_U[TÙYcUZ[\]p

qrstututu�U�YcU[_c��ca\Uoc\̂[bUT[\UX[\\cX̀̂[_U[TUZ[\]UVYakkU_[̀UlcUcǹc_bcbUl�UX[\\cX̀̂icUZ[\]Uoc\T[\gcbUl�ÙYcU
e[_̀\aX̀[\UoW\VWa_̀Ù[ÙŶVU�cX̀̂[_U��p�pU������ ¡¢£UU�_�UX[\\cX̀̂[_UgabcUW_bc\ÙŶVU��p�p�U[\UW_bc\Ua_�U[̀Yc\U
jWa\a_̀ccU[\Uda\\a_̀�U\c�Ŵ\cbUl�U[\Û_XkWbcbÛ_ÙYcUe[_̀\aX̀Uf[XWgc_̀VUVYakkUk̂]cd̂VcUlcUVWl�cX̀Ù[UX[\\cX̀̂[_UàU
e[_̀\aX̀[\mVU[d_Ucnoc_VcÛTÛ̀ÛVUT[W_bU_[̀Ù[UlcÛ_UaXX[\ba_XcUd̂ ỲÙYcUe[_̀\aX̀Uf[XWgc_̀VUd̂ Ỳ̂_U[_cU�ca\UaT̀c\ÙYcU
bàcÙYàUVWXYUX[\\cX̀̂[_ÛVUaXXcòcbUl�ÙYcU�d_c\p

qrstututu¤¥�YcUjWa\a_̀cc�da\\a_̀ccVU\c�Ŵ\cbUl�U¦U��p�p�UVYakkUlcUd\̂̀c̀_Û_UaUT[\gUaXXcòalkcÙ[ÙYcU�d_c\hUo\[oc\k�U
Vd[\_Ù[Ua_bUV̂j_cbUl�UaU\cVo[_V̂lkcU[TT̂Xc\U[TÙYcUe[_̀\aX̀[\mVUT̂\gp

qrstututu§¥�YcÜc\T[\ga_XcUa_bÜa�gc_̀U©[_bVUVYakkU\cgâ_Û_UcTTcX̀Ua_bUTWkkUT[\XcÙY\[WjYÙŶVUoc\̂[bp

qrstutu�U�YcUe[_̀\aX̀[\UVYakkU\cg[icUT\[gÙYcUV̂̀cUo[\̀̂[_VU[TÙYcUZ[\]ÙYàUa\cU_[̀Û_UaXX[\ba_XcUd̂ ỲÙYcU
\c�Ŵ\cgc_̀VU[TÙYcUe[_̀\aX̀Uf[XWgc_̀VUa_bUa\cU_ĉ̀Yc\UX[\\cX̀cbUl�ÙYcUe[_̀\aX̀[\U_[\UaXXcòcbUl�ÙYcU�d_c\p

qrstutu¤U�YcUe[_̀\aX̀[\UVYakkUlca\ÙYcUX[V̀U[TUX[\\cX̀̂_jUbcV̀\[�cbU[\UbagajcbUX[_V̀\WX̀̂[_U[TÙYcU�d_c\hU�coa\àcU
e[_̀\aX̀[\VhU[\U[̀Yc\Ue[_̀\aX̀[\VhUdYc̀Yc\UX[gokc̀cbU[\Uoa\̀̂akk�UX[gokc̀cbhUXaWVcbUl�ÙYcUe[_̀\aX̀[\mVUX[\\cX̀̂[_U[\U
\cg[iakU[TUZ[\]ÙYàÛVU_[̀Û_UaXX[\ba_XcUd̂ ỲÙYcU\c�Ŵ\cgc_̀VU[TÙYcUe[_̀\aX̀Uf[XWgc_̀Vp

qrstutu§Uª[̀Ŷ_jUX[_̀â_cbÛ_ÙŶVU�cX̀̂[_U��p�UVYakkUlcUX[_V̀\WcbÙ[UcV̀alk̂VYUaUoc\̂[bU[TUk̂ĝ à̂̀[_Ud̂ ỲU\cVocX̀Ù[U
[̀Yc\U[lk̂jà̂[_VÙYcUe[_̀\aX̀[\UYaVUW_bc\ÙYcUe[_̀\aX̀Uf[XWgc_̀VpU«V̀alk̂VYgc_̀U[TÙYcU[_c��ca\Uoc\̂[bUT[\U
X[\\cX̀̂[_U[TUZ[\]UaVUbcVX\̂lcbÛ_U�cX̀̂[_U��p�p�U\ckàcVU[_k�Ù[ÙYcUVocX̂T̂XU[lk̂jà̂[_U[TÙYcUe[_̀\aX̀[\Ù[UX[\\cX̀ÙYcU
Z[\]hUa_bUYaVU_[U\ckà̂[_VŶoÙ[ÙYcÙ̂gcUd̂ Ỳ̂_UdŶXYÙYcU[lk̂jà̂[_Ù[UX[gok�Ud̂ ỲÙYcUe[_̀\aX̀Uf[XWgc_̀VUga�UlcU
V[WjỲÙ[UlcUc_T[\XcbhU_[\Ù[ÙYcÙ̂gcUd̂ Ỳ̂_UdŶXYUo\[Xccb̂_jVUga�UlcUX[ggc_XcbÙ[UcV̀alk̂VYÙYcUe[_̀\aX̀[\mVU
k̂al̂k̂̀�Ud̂ ỲU\cVocX̀Ù[ÙYcUe[_̀\aX̀[\mVU[lk̂jà̂[_VU[̀Yc\ÙYa_UVocX̂T̂Xakk�Ù[UX[\\cX̀ÙYcUZ[\]p
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aoo\[o\̂àcUa_bUc�Ŵ̀alkcpU�WXYUab�WV̀gc_̀UVYakkUlcUcTTcX̀cbUdYc̀Yc\U[\U_[̀UT̂_akUoa�gc_̀UYaVUlcc_Ugabcp
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èf]pah[cd\hd]{ed]d[\ca]hmaa\̀d]vcqqc̀o]aed\l|]èf]è}]id[\a]hildl]di]d[\]̂_̀\a]_cqq]v\]h[eao\f]di]d[\]kìdaehdia]d[aimo[]
k[èo\]̂af\a]xaih\fma\lu

~������TUXTTT�������~�����T����������
STUXWUT���������T���
Z[\]kìdaehd]l[eqq]v\]oig\à\f]v}]d[\]qe_]ij]d[\]xqeh\]_[\a\]d[\]�ais\hd]cl]qihed\fu

STUXWVT����������T���T~������
STUXWVWU]Z[\]̂_̀\a]èf]kìdaehdia]a\lx\hdcg\q}]vc̀f]d[\rl\qg\lb]d[\ca]xead̀\alb]lmhh\llialb]ellcòlb]èf]q\oeq]
a\xa\l\̀dedcg\l]di]hig\̀èdlb]eoa\\r\̀dlb]èf]ivqcoedcìl]hìdec̀\f]c̀]d[\]kìdaehd]�ihmr\̀dlu]��h\xd]el]xaigcf\f]c̀]
t\hdcì]��u u b]̀\cd[\a]xead}]di]d[\]kìdaehd]l[eqq]ellcò]d[\]kìdaehd]el]e]_[iq\]_cd[imd]_acdd\̀]hìl\̀d]ij]d[\]id[\au]
¡j]\cd[\a]xead}]edd\rxdl]di]rez\]è]ellcòr\̀d]_cd[imd]lmh[]hìl\̀db]d[ed]xead}]l[eqq]̀\g\ad[\q\ll]a\rec̀]q\oeqq}]
a\lxìlcvq\]jia]eqq]ivqcoedcìl]m̀f\a]d[\]kìdaehdu

¢£¤¥¤¦¥¤§̈©ª«¬««ª®
STUXWXT���̄°�T���T��±�����
STUXWXWU]�mdc\l]èf]ivqcoedcìl]crxil\f]v}]d[\]kìdaehd]�ihmr\̀dl]èf]aco[dl]èf]a\r\fc\l]egecqevq\]d[\a\m̀f\a]
l[eqq]v\]c̀]effcdcì]di]èf]̀id]e]qcrcdedcì]ij]fmdc\lb]ivqcoedcìlb]aco[dlb]èf]a\r\fc\l]id[\a_cl\]crxil\f]ia]egecqevq\]
v}]qe_u

STUXWXWV]²i]ehdcì]ia]jecqma\]di]ehd]v}]d[\]̂_̀\ab]kìldamhdcì]nèeo\ab]pah[cd\hdb]ia]kìdaehdia]l[eqq]hìldcdmd\]e]
_ecg\a]ij]e]aco[d]ia]fmd}]ejjiaf\f]d[\r]m̀f\a]d[\]kìdaehdb]̀ia]l[eqq]lmh[]ehdcì]ia]jecqma\]di]ehd]hìldcdmd\]exxaigeq]ij]
ia]ehwmc\lh\̀h\]c̀]e]va\eh[]d[\a\m̀f\ab]\�h\xd]el]re}]v\]lx\hcjcheqq}]eoa\\f]mxì]c̀]_acdc̀ou

STUXW³T���°�T���T���́��°����
STUXW³WU]Z\ldlb]c̀lx\hdcìlb]èf]exxaigeql]ij]xiadcìl]ij]d[\]yiaz]l[eqq]v\]ref\]el]a\wmca\f]v}]d[\]kìdaehd]�ihmr\̀dl]
èf]v}]exxqchevq\]qe_lb]ldedmd\lb]iafc̀èh\lb]hif\lb]amq\lb]èf]a\omqedcìl]ia]qe_jmq]iaf\al]ij]xmvqch]emd[iacdc\lu]µ̀q\ll]
id[\a_cl\]xaigcf\fb]d[\]kìdaehdia]l[eqq]rez\]eaaèo\r\̀dl]jia]lmh[]d\ldlb]c̀lx\hdcìlb]èf]exxaigeql]_cd[]è]
c̀f\x\̀f\̀d]d\ldc̀o]qeviaedia}]ia]\̀dcd}]ehh\xdevq\]di]d[\]̂_̀\ab]ia]_cd[]d[\]exxaixaced\]xmvqch]emd[iacd}b]èf]l[eqq]v\ea]
eqq]a\qed\f]hildl]ij]d\ldlb]c̀lx\hdcìlb]èf]exxaigeqlu]Z[\]kìdaehdia]l[eqq]ocg\]d[\]kìldamhdcì]nèeo\a]èf]pah[cd\hd]
dcr\q}]̀idch\]ij]_[\̀]èf]_[\a\]d\ldl]èf]c̀lx\hdcìl]ea\]di]v\]ref\]li]d[ed]d[\]kìldamhdcì]nèeo\a]èf]pah[cd\hd]re}]
v\]xa\l\̀d]jia]lmh[]xaih\fma\lu]Z[\]̂_̀\a]l[eqq]v\ea]hildl]ij]d\ldlb]c̀lx\hdcìlb]ia]exxaigeql]d[ed]fi]̀id]v\hir\]
a\wmca\r\̀dl]m̀dcq]ejd\a]vcfl]ea\]a\h\cg\f]ia]̀\oidcedcìl]hìhqmf\fu]Z[\]̂_̀\a]l[eqq]fca\hdq}]eaaèo\]èf]xe}]jia]d\ldlb]
c̀lx\hdcìlb]ia]exxaigeql]_[\a\]vmcqfc̀o]hif\l]ia]exxqchevq\]qe_l]ia]a\omqedcìl]li]a\wmca\u

STUXW³WV]¡j]d[\]kìldamhdcì]nèeo\ab]pah[cd\hdb]̂_̀\ab]ia]xmvqch]emd[iacdc\l][egc̀o]smaclfchdcì]f\d\arc̀\]d[ed]
xiadcìl]ij]d[\]yiaz]a\wmca\]effcdcìeq]d\ldc̀ob]c̀lx\hdcìb]ia]exxaigeq]̀id]c̀hqmf\f]m̀f\a]t\hdcì]��u¶u�b]d[\]
kìldamhdcì]nèeo\a]èf]pah[cd\hd]_cqqb]mxì]_acdd\̀]emd[iac·edcì]jair]d[\]̂_̀\ab]c̀ldamhd]d[\]kìdaehdia]di]rez\]
eaaèo\r\̀dl]jia]lmh[]effcdcìeq]d\ldc̀ob]c̀lx\hdcìb]ia]exxaigeqb]v}]è]\̀dcd}]ehh\xdevq\]di]d[\]̂_̀\ab]èf]d[\]
kìdaehdia]l[eqq]ocg\]dcr\q}]̀idch\]di]d[\]kìldamhdcì]nèeo\a]èf]pah[cd\hd]ij]_[\̀]èf]_[\a\]d\ldl]èf]c̀lx\hdcìl]
ea\]di]v\]ref\]li]d[ed]d[\]kìldamhdcì]nèeo\a]èf]pah[cd\hd]re}]v\]xa\l\̀d]jia]lmh[]xaih\fma\lu]tmh[]hildlb]\�h\xd]
el]xaigcf\f]c̀]t\hdcì]��u¶u�b]l[eqq]v\]ed]d[\]̂_̀\a̧l]\�x\̀l\u

STUXW³WX]¡j]xaih\fma\l]jia]d\ldc̀ob]c̀lx\hdcìb]ia]exxaigeq]m̀f\a]t\hdcìl]��u¶u�]èf]��u¶u ]a\g\eq]jecqma\]ij]d[\]
xiadcìl]ij]d[\]yiaz]di]hirxq}]_cd[]a\wmca\r\̀dl]\ldevqcl[\f]v}]d[\]kìdaehd]�ihmr\̀dlb]eqq]hildl]ref\]̀\h\llea}]v}]
lmh[]jecqma\b]c̀hqmfc̀o]d[il\]ij]a\x\ed\f]xaih\fma\l]èf]hirx\̀ledcì]jia]d[\]kìldamhdcì]nèeo\a̧l]èf]pah[cd\hḑl]
l\agch\l]èf]\�x\̀l\lb]l[eqq]v\]ed]d[\]kìdaehdia̧l]\�x\̀l\u

STUXW³W³]¹\wmca\f]h\adcjched\l]ij]d\ldc̀ob]c̀lx\hdcìb]ia]exxaigeq]l[eqqb]m̀q\ll]id[\a_cl\]a\wmca\f]v}]d[\]kìdaehd]
�ihmr\̀dlb]v\]l\hma\f]v}]d[\]kìdaehdia]èf]xairxdq}]f\qcg\a\f]di]d[\]kìldamhdcì]nèeo\a]jia]daèlrcddeq]di]d[\]
pah[cd\hdu
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KLM�N	�LO� P ;$$"@$!E@Q

RS

TUVWXYXZ[\][̂_̀[abcd̂efĝhbc[ijcjk̀e[be[leg_ĥ̀ĝ[hd[̂b[bmd̀eǹ[̂̀d̂do[hcdp̀ĝhbcdo[be[jppebnjqd[èrfhès[mt[̂_̀[
abĉejĝ[ubgfv̀ ĉdo[̂_̀[abcd̂efĝhbc[ijcjk̀e[be[leg_ĥ̀ĝ[whqq[sb[db[pebvp̂qt[jcso[w_̀è[pejĝhgjmq̀o[ĵ[̂_̀[cbevjq[
pqjg̀[b][̂̀d̂hckx

TUVWXYXy[z̀d̂d[be[hcdp̀ĝhbcd[gbcsfĝ̀s[pfedfjĉ[̂b[̂_̀[abĉejĝ[ubgfv̀ ĉd[d_jqq[m̀[vjs̀[pebvp̂qt[̂b[jnbhs[
fcèjdbcjmq̀[s̀qjt[hc[̂_̀[{be|x

TUVWXZU}~������
�jtv̀ ĉd[sf̀[jcs[fcpjhs[fcs̀e[̂_̀[abĉejĝ[ubgfv̀ ĉd[d_jqq[m̀je[hĉ̀ èd̂[]ebv[̂_̀[sĵ̀[pjtv̀ ĉ[hd[sf̀[ĵ[j[eĵ̀[b][
��[p̀e[jccfvx

���}���UVYUUU����}���}��U��U�������}��U��U���U��������
TUVYXVU�����~����~U��U���U��~�������
TUVYXVXV[z_̀[abĉejĝbe[vjt[̂̀evhcĵ̀[̂_̀[abĉejĝ[h][̂_̀[{be|[hd[d̂bpp̀s[]be[j[p̀ehbs[b][��[gbcd̀gf̂hǹ[sjtd[̂_ebfk_[
cb[jĝ[be[]jfq̂[b][̂_̀[abĉejĝbeo[j[�fmgbĉejĝbeo[j[�fm�dfmgbĉejĝbeo[̂_̀he[jk̀ĉd[be[̀vpqbt̀ d̀o[be[jct[b̂_̀e[p̀edbcd[
be[̀ĉĥh̀d[p̀e]bevhck[pbêhbcd[b][̂_̀[{be|o[]be[jct[b][̂_̀[]bqqbwhck[èjdbcd 

XV \ddfjcg̀[b][jc[bes̀e[b][j[gbfê[be[b̂_̀e[pfmqhg[jf̂_beĥt[_jnhck[¡fehdshĝhbc[̂_ĵ[èrfhèd[jqq[{be|[̂b[m̀[
d̂bpp̀s¢

X£ lc[jĝ[b][kbǹecv̀ ĉo[dfg_[jd[j[s̀gqjeĵhbc[b][cĵhbcjq[̀v̀ek̀cgto[̂_ĵ[èrfhèd[jqq[{be|[̂b[m̀[
d̂bpp̀s¢

XW ¤̀gjfd̀[̂_̀[abcd̂efĝhbc[ijcjk̀e[_jd[cb̂[g̀êh]h̀s[be[̂_̀[leg_ĥ̀ĝ[_jd[cb̂[hddf̀s[j[àêh]hgĵ̀[]be[
�jtv̀ ĉ[jcs[_jd[cb̂[cb̂h]h̀s[̂_̀[abĉejĝbe[b][̂_̀[èjdbc[]be[wĥ__bqshck[g̀êh]hgĵhbc[jd[pebnhs̀s[hc[
�̀ĝhbc[¥x¦o[be[m̀gjfd̀[̂_̀[§wc̀e[_jd[cb̂[vjs̀[pjtv̀ ĉ[bc[j[àêh]hgĵ̀[]be[�jtv̀ ĉ[wĥ_hc[̂_̀[̂hv̀[
d̂ĵ̀s[hc[̂_̀[abĉejĝ[ubgfv̀ ĉd¢[be

XY z_̀[§wc̀e[_jd[]jhq̀s[̂b[]fechd_[̂b[̂_̀[abĉejĝbe[èjdbcjmq̀[̀nhs̀cg̀[jd[èrfhès[mt[�̀ĝhbc[̈ẍx

TUVYXVX£[z_̀[abĉejĝbe[vjt[̂̀evhcĵ̀[̂_̀[abĉejĝ[h]o[̂_ebfk_[cb[jĝ[be[]jfq̂[b][̂_̀[abĉejĝbeo[j[�fmgbĉejĝbeo[j[
�fm�dfmgbĉejĝbeo[̂_̀he[jk̀ĉd[be[̀vpqbt̀ d̀o[be[jct[b̂_̀e[p̀edbcd[be[̀ĉĥh̀d[p̀e]bevhck[pbêhbcd[b][̂_̀[{be|o[
èp̀ĵ̀s[dfdp̀cdhbcdo[s̀qjtdo[be[hĉ̀eefp̂hbcd[b][̂_̀[̀ĉhè[{be|[mt[̂_̀[§wc̀e[jd[s̀dgehm̀s[hc[�̀ĝhbc[�¦x�o[gbcd̂ĥf̂̀ [
hc[̂_̀[jkkèkĵ̀[vbè[̂_jc[���[p̀eg̀ĉ[b][̂_̀[̂b̂jq[cfvm̀e[b][sjtd[dg_̀sfq̀s[]be[gbvpq̀̂hbco[be[�̈�[sjtd[hc[jct[
�©ª�sjt[p̀ehbso[w_hg_̀ǹe[hd[q̀ddx

TUVYXVXW[\][bc̀[b][̂_̀[èjdbcd[s̀dgehm̀s[hc[�̀ĝhbc[�¦x�x�[be[�¦x�ẍ[̀«hd̂do[̂_̀[abĉejĝbe[vjto[fpbc[̂_hêt[sjtd¬[cb̂hg̀[̂b[
_̂̀[§wc̀eo[abcd̂efĝhbc[ijcjk̀e[jcs[leg_ĥ̀ĝo[jcs[fpbc[̂_̀[]jhqfè[b][̂_̀[§wc̀e[̂b[gfè[̂_̀[jqq̀k̀s[kebfcsd[]be[
^̀evhcĵhbc[wĥ_hc[�¦[sjtd[]bqqbwhck[èg̀hp̂[b][djhs[cb̂hg̀o[̂̀evhcĵ̀[̂_̀[abĉejĝ[jcs[ègbǹe[]ebv[̂_̀[§wc̀e[pjtv̀ ĉ[
]be[{be|[̀«̀gf̂̀so[jd[ẁqq[jd[èjdbcjmq̀[bǹe_̀js[jcs[peb]ĥ[bc[{be|[cb̂[̀«̀gf̂̀so[jcs[gbd̂d[hcgfeès[mt[èjdbc[b][dfg_[
^̀evhcĵhbcx

TUVYXVXY[\][̂_̀[{be|[hd[d̂bpp̀s[]be[j[p̀ehbs[b][©�[gbcd̀gf̂hǹ[sjtd[̂_ebfk_[cb[jĝ[be[]jfq̂[b][̂_̀[abĉejĝbeo[j[
�fmgbĉejĝbeo[j[�fm�dfmgbĉejĝbeo[be[̂_̀he[jk̀ĉd[be[̀vpqbt̀ d̀o[be[jct[b̂_̀e[p̀edbcd[p̀e]bevhck[pbêhbcd[b][̂_̀[
{be|[m̀gjfd̀[̂_̀[§wc̀e[_jd[èp̀ĵ̀sqt[]jhq̀s[̂b[]fq]hqq[̂_̀[§wc̀e¬d[bmqhkĵhbcd[fcs̀e[̂_̀[abĉejĝ[ubgfv̀ ĉd[wĥ_[
èdp̀ĝ[̂b[vĵ̂ èd[hvpbêjĉ[̂b[̂_̀[pebkèdd[b][̂_̀[{be|o[̂_̀[abĉejĝbe[vjto[fpbc[d̀ǹc[jssĥhbcjq[sjtd¬[cb̂hg̀[̂b[̂_̀[
§wc̀eo[abcd̂efĝhbc[ijcjk̀e[jcs[leg_ĥ̀ĝo[̂̀evhcĵ̀[̂_̀[abĉejĝ[jcs[ègbǹe[]ebv[̂_̀[§wc̀e[jd[pebnhs̀s[hc[
�̀ĝhbc[�¦x�x�x

TUVYX£U�����~����~U��U���U�~��U®��U��̄��
TUVYX£XV[z_̀[§wc̀e[vjt[̂̀evhcĵ̀[̂_̀[abĉejĝ[h][̂_̀[abĉejĝbe

XV è]fd̀d[be[]jhqd[̂b[dfppqt[̀cbfk_[pebp̀eqt[d|hqq̀s[wbe|̀ed[be[pebp̀e[vĵ̀ehjqd¢
X£ ]jhqd[̂b[vj|̀[pjtv̀ ĉ[̂b[�fmgbĉejĝbed[be[dfppqh̀ed[hc[jggbesjcg̀[wĥ_[̂_̀[èdp̀ĝhǹ[jkè̀ v̀ ĉd[

m̀ ŵ̀ c̀[̂_̀[abĉejĝbe[jcs[̂_̀[�fmgbĉejĝbed[be[dfppqh̀ed¢
XW shdèkjesd[jppqhgjmq̀[qjwdo[d̂ĵf̂̀ do[beshcjcg̀do[gbs̀do[efq̀d[jcs[èkfqĵhbcdo[be[qjw]fq[bes̀ed[b][j[

pfmqhg[jf̂_beĥt¢[be
XY b̂_̀ewhd̀[hd[kfhq̂t[b][mèjg_[b][j[pebnhdhbc[b][̂_̀[abĉejĝ[ubgfv̀ ĉdx
XZ ]hq̀d[]be[mjc|efp̂gt[be[b̂_̀e[s̀m̂be[hcdbqǹcgt[èqh̀]¢
Xy jc[jĝ[b][bvhddhbc[mt[̂_̀[abĉejĝbe[̂_ĵ[d̂bpdo[s̀qjtdo[hĉ̀e]̀èd[wĥ_[be[sjvjk̀d[̂_̀[{be|¢
X° jct[b̂_̀e[]jhqfè[mt[̂_̀[abĉejĝbe[̂b[p̀e]bev[jct[b̂_̀e[̂̀evd[jcs[gbcsĥhbcd[b][̂_̀he[abĉejĝ¢
X± shdèkjesd[̂_̀[jf̂_beĥt[b][̂_̀[§wc̀ex
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RR

STUVWXWXYZ[\]Ŷ]_ỲaYb[\Yc\̂d̀]dYe\dfcgh\eYg]Yi\fbg̀]YjklmljY\ngdboŶab\cYf̀]dpqb̂bg̀]Yrgb[Yb[\Ys̀]dbcpfbg̀]Yt ]̂̂u\coY
]̂eYpv̀]Yf\cbgagf̂bg̀]Yh_Yb[\Ywcf[gb\fbYb[̂bYdpaagfg\]bYf̂pd\Y\ngdbdYb̀Yxpdbga_Ydpf[Ŷfbg̀]oYb[\Yyr]\cYẑ_oYrgb[̀pbY
vc\xpegf\Yb̀Ŷ]_Ỳb[\cYcgu[bdỲcYc\z\eg\dỲaYb[\Yyr]\cŶ]eŶab\cYug{g]uYb[\Ys̀]bĉfb̀cŶ]eYb[\Ys̀]bĉfb̀c|dYdpc\b_oYgaY
]̂_oYd\{\]Yê_d|Y]̀bgf\oYb\czg]̂b\Y\zvq̀_z\]bỲaYb[\Ys̀]bĉfb̀cŶ]eYẑ_oYdphx\fbYb̀Ŷ]_Yvcg̀cYcgu[bdỲaYb[\Ydpc\b_}

WU ~nfqpe\Yb[\Ys̀]bĉfb̀cYac̀zYb[\Ydgb\Ŷ]eYb̂�\Yv̀dd\ddg̀]ỲaŶqqYẑb\cĝqdoY\�pgvz\]boYb̀̀ qdoŶ]eY
f̀]dbcpfbg̀]Y\�pgvz\]bŶ]eYẑf[g]\c_Yb[\c\̀]Ỳr]\eYh_Yb[\Ys̀]bĉfb̀c�

WX wff\vbŶddgu]z\]bỲaYdphf̀]bĉfbdYvpcdp̂]bYb̀Yi\fbg̀]Y�lk�Ŷ]e
W� �g]gd[Yb[\YZ c̀�Yh_Yr[̂b\{\cYc\̂d̀]̂hq\Yz\b[̀eYb[\Yyr]\cYẑ_Ye\\zY\nv\eg\]blY�v̀]Yrcgbb\]Yc\�p\dbY

àYb[\Ys̀]bĉfb̀coYb[\Yyr]\cYd[̂qqYapc]gd[Yb̀Yb[\Ys̀]bĉfb̀cŶYe\b̂gq\eŶff̀p]bg]uỲaYb[\Yf̀dbdYg]fpcc\eY
h_Yb[\Yyr]\cYg]Yag]gd[g]uYb[\YZ c̀�l

STUVWXW�YZ[\]Yb[\Yyr]\cYb\czg]̂b\dYb[\Ys̀]bĉfbYàcỲ]\ỲaYb[\Yc\̂d̀]dYdb̂b\eYg]Yi\fbg̀]YjklmljoYb[\Ys̀]bĉfb̀cYd[̂qqY
]̀bYh\Y\]bgbq\eYb̀Yc\f\g{\Yapcb[\cYv̂_z\]bYp]bgqYb[\YZ c̀�YgdYag]gd[\el

STUVWXWVY�aYb[\Yp]v̂geYĥq̂]f\ỲaYb[\Ys̀]bĉfbYipzY\nf\\edYf̀dbdỲaYag]gd[g]uYb[\YZ c̀�oYg]fqpeg]uYf̀zv\]d̂bg̀]YàcY
b[\Ys̀]dbcpfbg̀]Yt ]̂̂u\c|dŶ]eYwcf[gb\fb|dYd\c{gf\dŶ]eY\nv\]d\dYẑe\Y]\f\dd̂c_Yb[\c\h_oŶ]eỲb[\cYêẑu\dY
g]fpcc\eYh_Yb[\Yyr]\cŶ]eY]̀bY\nvc\ddq_Yr̂g{\eoYdpf[Y\nf\ddYd[̂qqYh\Yv̂geYb̀Yb[\Ys̀]bĉfb̀clY�aYdpf[Yf̀dbdŶ]eY
êẑu\dY\nf\\eYb[\Yp]v̂geYĥq̂]f\oYb[\Ys̀]bĉfb̀cYd[̂qqYv̂_Yb[\Yegaa\c\]f\Yb̀Yb[\Yyr]\clY�[\Ŷz̀ p]bYb̀Yh\Yv̂geYb̀Yb[\Y
s̀]bĉfb̀cỲcYyr]\coŶdYb[\Yf̂d\Yẑ_Yh\oYd[̂qqoYpv̀]Ŷvvqgf̂bg̀]oYh\Yf\cbgag\eYh_Yb[\Y�]gbĝqY�\fgdg̀]Yt �̂\cŶab\cY
f̀]dpqb̂bg̀]Yrgb[Yb[\Ys̀]dbcpfbg̀]Yt ]̂̂u\coŶ]eYb[gdỲhqgûbg̀]YàcYv̂_z\]bYd[̂qqYdpc{g{\Yb\czg]̂bg̀]ỲaYb[\Ys̀]bĉfbl

STUVW�T����������T��T���T�����T���T�����������
STUVW�WUY�[\Yyr]\cYẑ_oYrgb[̀pbYf̂pd\oỲce\cYb[\Ys̀]bĉfb̀cYg]Yrcgbg]uYb̀Ydpdv\]eoYe\q̂_ỲcYg]b\ccpvbYb[\YZ c̀�oYg]Y
r[̀q\ỲcYg]Yv̂cbYàcYdpf[Yv\cg̀eỲaYbgz\ŶdYb[\Yyr]\cYẑ_Ye\b\czg]\l

STUVW�WXY�[\Ys̀]bĉfbY�gz\Yd[̂qqYh\Ŷexpdb\eYàcYg]fc\̂d\dYg]Yb[\Yf̀dbŶ]eYbgz\Yf̂pd\eYh_Ydpdv\]dg̀]oYe\q̂_oỲcY
g]b\ccpvbg̀]Yp]e\cYi\fbg̀]Yjkl�ljlY�̀ Ŷexpdbz\]bYd[̂qqYh\Yẑe\Yb̀Yb[\Y\nb\]b}

WU b[̂bYv\càcẑ]f\YgdoYr̂doỲcYr̀pqeY[̂{\Yh\\]oYd̀Ydpdv\]e\eoYe\q̂_\eoỲcYg]b\ccpvb\eoYh_Ŷ]̀b[\cYf̂pd\Y
àcYr[gf[Yb[\Ys̀]bĉfb̀cYgdYc\dv̀]dghq\�Ỳc

WX b[̂bŶ]Y\�pgb̂hq\Ŷexpdbz\]bYgdYẑe\ỲcYe\]g\eYp]e\cŶ]̀b[\cYvc̀{gdg̀]ỲaYb[gdYs̀]bĉfbl

STUVWVT������ ����T��T���T�����T���T�����������
STUVWVWUY�[\Yyr]\cYẑ_oŶbŶ]_Ybgz\oYb\czg]̂b\Yb[\Ys̀]bĉfbYàcYb[\Yyr]\c|dYf̀]{\]g\]f\Ŷ]eYrgb[̀pbYf̂pd\l

STUVWVWXY�v̀]Yc\f\gvbỲaY]̀bgf\Yac̀zYb[\Yyr]\cỲaYdpf[Yb\czg]̂bg̀]YàcYb[\Yyr]\c|dYf̀]{\]g\]f\oYb[\Ys̀]bĉfb̀cYd[̂qq
WU f\̂d\Ỳv\ĉbg̀]dŶdYegc\fb\eYh_Yb[\Yyr]\cYg]Yb[\Y]̀bgf\�
WX b̂�\Ŷfbg̀]dY]\f\dd̂c_oỲcYb[̂bYb[\Yyr]\cYẑ_Yegc\fboYàcYb[\Yvc̀b\fbg̀]Ŷ]eYvc\d\c{̂bg̀]ỲaYb[\YZ c̀��Y

]̂e
W� \nf\vbYàcYZ c̀�Yegc\fb\eYb̀Yh\Yv\càcz\eYvcg̀cYb̀Yb[\Y\aa\fbg{\Yêb\ỲaYb\czg]̂bg̀]Ydb̂b\eYg]Yb[\Y]̀bgf\oY

b\czg]̂b\ŶqqY\ngdbg]uYdphf̀]bĉfbdŶ]eYvpcf[̂d\Ỳce\cdŶ]eY\]b\cYg]b̀Y]̀Yapcb[\cYdphf̀]bĉfbdŶ]eY
vpcf[̂d\Ỳce\cdl

STUVWVW�Y�]Yf̂d\ỲaYdpf[Yb\czg]̂bg̀]YàcYb[\Yyr]\c|dYf̀]{\]g\]f\oYb[\Yyr]\cYd[̂qqYv̂_Yb[\Ys̀]bĉfb̀cYàcYZ c̀�Y
vc̀v\cq_Y\n\fpb\el
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STU¦WUT�¬ ���
STU¦WUWUT©���������WYwYsq̂gzYgdŶYe\ẑ]eỲcŶdd\cbg̀]Yh_Ỳ]\ỲaYb[\Yv̂cbg\dYd\\�g]uoŶdŶYẑbb\cỲaYcgu[boYv̂_z\]bỲaY
z̀ ]\_oŶYf[̂]u\Yg]Yb[\Ys̀]bĉfbY�gz\oỲcỲb[\cYc\qg\aYrgb[Yc\dv\fbYb̀Yb[\Yb\czdỲaYb[\Ys̀]bĉfblY�[\Yb\czYsq̂gzŶqd̀Y
g]fqpe\dỲb[\cYegdvpb\dŶ]eYẑbb\cdYg]Y�p\dbg̀]Yh\br\\]Yb[\Yyr]\cŶ]eYs̀]bĉfb̀cŶcgdg]uỲpbỲaỲcYc\q̂bg]uYb̀Yb[\Y
s̀]bĉfblY�[\Yc\dv̀]dghgqgb_Yb̀Ydphdb̂]bĝb\Ysq̂gzdYd[̂qqYc\dbYrgb[Yb[\Yv̂cb_Yẑ�g]uYb[\Ysq̂gzlY�[\Yyr]\cYẑ_oYhpbYgdY
]̀bYc\�pgc\eYb̀oYf̀zvq_Yrgb[Yb[\Yvc̀{gdg̀]dỲaYwcbgfq\Yj�Yr[\]Yagqg]uŶYsq̂gzl

STU¦WUWXT����T¤�����T��T�¬ ���
�[\Yyr]\cŶ]eYs̀]bĉfb̀cYd[̂qqYf̀zz\]f\ŶqqYsq̂gzdŶ]eYf̂pd\dỲaŶfbg̀]Ŷûg]dbYb[\Ỳb[\cŶ]eŶcgdg]uỲpbỲaỲcY
c\q̂b\eYb̀Yb[\Ys̀]bĉfboYr[\b[\cYg]Yf̀]bĉfboYb̀cboYhc\̂f[ỲaYr̂cĉ]b_ỲcỲb[\crgd\oYg]Ŷff̀cê]f\Yrgb[Yb[\Yc\�pgc\z\]bdY
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TUVWXYVZ[\][\̂V][_̀aWYVbY_TcaW[T\VdYWXT]V_YcYeWY]V[\VWXYVf̂bYYdY\WVg\]Vh[WX[\VWXYV̀Yb[T]V_̀Ye[U[Y]VZiVg̀ c̀[egZcYVcghjV
ZaWV[\Vg\iVeg_YV\TWVdTbYVWXg\VklViYgb_VgUWYbVWXYV]gWYVTUVmaZ_Wg\W[gcVnTd̀ cYW[T\VTUVWXYVoTbpqVrXYVsh\YbVg\]V
nT\WbgeWTbVhg[tYVgccVncg[d_Vg\]Vega_Y_VTUVgeW[T\V\TWVeTddY\eY]V[\VgeeTb]g\eYVh[WXVWX[_VmYeW[T\Vkuqkqvq

wxyz{y{|{y}f\Vg]][W[T\gcVncg[dVdg]YVgUWYbVg\iV[\[W[gcVncg[dVXg_VZYY\VU[cY]Vh[WXVWXYVsh\YbjVnT\_WbaeW[T\V~g\ĝYbVg\]V
fbeX[WYeWVh[ccV\TWVZYVeT\_[]YbY]Va\cY__V_aZd[WWY]V[\VgVW[dYciVdg\\YbVg\]V[\VgeeTb]g\eYVh[WXVfbW[ecYVkuq�

wxyz{y{|{|Vf\iVncg[dV_XgccVZYV_aUU[e[Y\WciV]YWg[cY]Vg\]V]Y_eb[̀W[tYVWTVgccThVUTbVgVeTd̀ cYWYVYtgcagW[T\qVVrXYVnT\WbgeWTbV
_XgccVUab\[_XVg\iV[\UTbdgW[T\VbY�aY_WY]VZiVWXYVsh\YbVTbVfbeX[WYeWV[\VeT\\YeW[T\Vh[WXVWX[_V[\tY_W[̂gW[T\Vh[WX[\VWY\V�kl�V
Za_[\Y__V]gi_VTUVWXgWVbY�aY_WqVV�g[cabYVWTV̀bTt[]YVWXYVbY�aY_WY]V[\UTbdgW[T\V_XgccVeT\_W[WaWYVgVhg[tYbVTUVWXYVncg[dq

wxyz{y{|{�VfccVhb[WWY\Vncg[d_VUTbVg]][W[T\gcVeT_WjVg]][W[T\gcVW[dYjVTbV]gdĝY_V_XgccV[\eca]YVWXYVW[dYVTUVTeeabbY\eYjV
cTegW[T\Vg\]VTWXYbV[]Y\W[Ui[\̂VUgeWTb_Vg\]V_XgccVZYV_à T̀bWY]jVgWVgVd[\[dadjVZiVcYWWYb_jV̀XTWT̂bg̀X_jV�Tab\gc_Vg\]V
][gb[Y_jV[\_WbaeW[T\_jVTbVTWXYbV̀YbW[\Y\WVg\]Vg̀ c̀[egZcYVbYeTb]_jVg_VWXYVfbeX[WYeWVg\]Vsh\YbVdgiVbY�a[bYq

wxyz{y{�x������x��x������
wxyz{y{�{yVncg[d_VZiVTWXYbV̀gbW[Y_VTbVWXYVnT\WbgeWTbjVhXYbYVWXYVeT\][W[T\V̂[t[\̂Vb[_YVWTVWXYVncg[dV[_VU[b_WV][_eTtYbY]V
b̀[TbVWTVY�̀[bgW[T\VTUVWXYV̀Yb[T]VUTbVeTbbYeW[T\VTUVWXYVoTbpV_YWVUTbWXV[\VmYeW[T\VkvqvqvjV_XgccVZYV[\[W[gWY]VZiV\TW[eYVWTVWXYV
sh\YbVg\]VWTVWXYV�\[W[gcV�Ye[_[T\V~gpYbVh[WXVgVeT̀iV_Y\WVWTVWXYVnT\_WbaeW[T\V~g\ĝYbVg\]VfbeX[WYeWjV[UVWXYVfbeX[WYeWV
[_V\TWV_Ybt[\̂Vg_VWXYV�\[W[gcV�Ye[_[T\V~gpYbqVncg[d_VZiVWXYVnT\WbgeWTbVa\]YbVWX[_VmYeW[T\Vkuqkq�qkV_XgccVZYV[\[W[gWY]V
h[WX[\VkuV]gi_VgUWYbVTeeabbY\eYVTUVWXYVYtY\WV̂[t[\̂Vb[_YVWTV_aeXVncg[dVTbVh[WX[\VkuV]gi_VgUWYbVWXYVecg[dg\WVU[b_WV
bYeT̂\[�Y_VWXYVeT\][W[T\V̂[t[\̂Vb[_YVWTVWXYVncg[djVhX[eXYtYbV[_VcgWYbq

wxyz{y{�{|Vncg[d_VZiVTWXYbV̀gbW[Y_VTbVWXYVnT\WbgeWTbjVhXYbYVWXYVeT\][W[T\V̂[t[\̂Vb[_YVWTVWXYVncg[dV[_VU[b_WV][_eTtYbY]V
gUWYbVY�̀[bgW[T\VTUVWXYV̀Yb[T]VUTbVeTbbYeW[T\VTUVWXYVoTbpV_YWVUTbWXV[\VmYeW[T\VkvqvqvjV_XgccVZYV[\[W[gWY]VZiV\TW[eYVWTVWXYV
TWXYbV̀gbWiqV�\V_aeXVYtY\WjV\TV]Ye[_[T\VZiVWXYV�\[W[gcV�Ye[_[T\V~gpYbV[_VbY�a[bY]q

wxyz{y{�{��f\Vg]][W[T\gcVncg[dVdg]YVgUWYbVg\iV[\[W[gcVncg[dVXg_VZYY\VU[cY]Vh[WXVWXYVsh\YbVg\]VfbeX[WYeWVh[ccV\TWVZYV
eT\_[]YbY]Va\cY__V_aZd[WWY]V[\VgVW[dYciVdg\\YbVg\]V[\VgeeTb]g\eYVh[WXVfbW[ecYVkuq

wxyz{y{�{��ncg[d_VZiVWXYVnT\WbgeWTbVda_WVZYVdg]YVZiVhb[WWY\V\TW[eYV[\VgeeTb]g\eYVh[WXVWXYVUTccTh[\̂V̀bTeY]abY_�
�� rXYVnT\WbgeWTbVdgiV_aZd[WVgVecg[dVeT\eYb\[\̂VgVdgWWYbV̀bT̀YbciV\TW[eY]V[\VgeeTb]g\eYVh[WXVWXYVW[dYV

bY�a[bYdY\W_VTUVWX[_VnT\WbgeWq
�� �g[cabYVZiVWXYVnT\WbgeWTbVWTVUab\[_XVWXYVbY�a[bY]Vecg[dV]TeadY\WgW[T\Vh[WX[\VWXYVW[dYV_YWVUTbWXVgZTtYV

_XgccVeT\_W[WaWYVhg[tYbVTUVWXYVnT\WbgeWTb�_Vb[̂XWVWTVeTd̀ Y\_gW[T\VUTbV_aeXVecg[dq
�� nT\WbgeWTbV_XgccVUab\[_XVWXbYYV���VeYbW[U[Y]VeT̀[Y_VTUVWXYVbY�a[bY]Vecg[dV]TeadY\WgW[T\jVh[WXVgVeT̀iV

_aZd[WWY]VWTVWXYVsh\YbVg\]VfbeX[WYeWqVVrXYVecg[dV]TeadY\WgW[T\V_XgccVZYVeTd̀ cYWYVhXY\VUab\[_XY]qVV
rXYVYtgcagW[T\VTUVWXYVnT\WbgeWTb�_Vecg[dVh[ccVZYVZg_Y]jVgdT\̂VTWXYbVWX[\̂_jVàT\VWXYVsh\YbV̀bT�YeWV
bYeTb]_Vg\]VWXYVnT\WbgeWTb�_VUab\[_XY]Vecg[dV]TeadY\WgW[T\q

�� ncg[dV]TeadY\WgW[T\V_XgccVeT\UTbdVWTV Y\YbgcciVfeeỲWY]VfeeTa\W[\̂V¡b[\e[̀cY_Vg\]V_XgccVZYV[\VWXYV
UTccTh[\̂VUTbdgW�
fq  Y\YbgcV�\WbT]aeW[T\
¢q  Y\YbgcV¢gep̂bTa\]V�[_ea__[T\
nq �__aY_

k� �\]Y�VTUV�__aY_V�c[_WY]V\adYb[egcci�
v� �TbV£¤¥¦V[__aY�

�g� ¢gep̂bTa\]
�Z� nXbT\TcT̂i
�e� nT\WbgeWTb�_V̀T_[W[T\V�bYg_T\VUTbVsh\Yb�_V̀TWY\W[gcVc[gZ[c[Wi�
�]� mà T̀bW[\̂V]TeadY\WgW[T\VTUVdYb[WVTbVY\W[WcYdY\W
�Y� ¢Ŷ[\VYgeXV[__aYVT\VgV\YhV̀ĝY

�q fccVeb[W[egcV̀gWXVdYWXT]V_eXY]acY_jV�g_V̀cg\\Y]jVdT\WXciVà]gWY_jV_eXY]acYVbYt[_[T\_jVg\]Vg_§Za[cW�V
gcT\̂Vh[WXVWXYVeTd̀ aWYbV][_p_VTUVgccV_eXY]acY_VbYcgWY]VWTVWXYVecg[dq

q̈ ¡bT]aeW[t[WiVY�X[Z[W_V�[UVg̀ b̀T̀b[gWY�
�q maddgbiVTUV�__aY_Vg\]V�gdĝY_

�© mà T̀bW[\̂V]TeadY\WgW[T\VTUVdYb[WVUTbVYgeXV[__aYV_XgccVZYVe[WY]VZiVbYUYbY\eYjV̀XTWTeT̀[Y_jVTbV
Y�̀cg\gW[T\qVVmà T̀bW[\̂V]TeadY\WgW[T\VdgiV[\eca]YjVZaWV_XgccV\TWVZYVc[d[WY]VWTjV̂Y\YbgcVeT\][W[T\_ªV
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TUVUWXYZWU[\]WÛUV_̀aZ_UbcV]bXYZ̀dUb]e]bX_]fV̀aZgWXh]VT̀aZbfWWÙdfVgUVbUaZbfVeUWUVbUZVf_ÙaZ̀cfdZ
gWXh]VT̀ZXVgZ̀\î ]__XỲaZ̀cfdZgWXh]VTZYfT̀aZ̀\WjUkZiffl̀aZ]V̀dUb_]fVZWUdfW_̀aZgUY]jUWkZ̀bcUg\YÙaZ_Ù_Z
WUdfW_̀aZgX]YkZWUdfW_̀aZ̀\ibfV_WXb_̀aZeWXT̂ UV_XWkZmnoZ̀bcUg\YÙZfWZ_]̂UZ]̂dXb_ZXVXYk̀ÙaZdcf_fTWXdc̀aZ
_UbcV]bXYZWUdfW_̀aZWU[\Ù_̀ZefWZ]VefŴX_]fVaZe]UYgZ]V̀_W\b_]fV̀aZXVgZXYYZf_cUWZWUYX_UgZWUbfWg̀ZVUbÙ̀XWkZ_fZ
\̀ddfW_Z_cUZmfV_WXb_fWp̀ZbYX]̂q

rs t\ddfW_]VTZgfb\̂ UV_X_]fVZfeZgX̂XTÙZefWZUXbcZ]̀̀\UZ̀cXYYZiUZb]_UguZdcf_fbfd]ÙuZfWZUvdYX]VUgqZZ
t\ddfW_]VTZgfb\̂ UV_X_]fVẐXkZ]VbY\gUuZi\_Z̀cXYYZVf_ZiUZY]̂]_UgZ_fuZXVkZfWZXYYZgfb\̂ UV_̀ZWUYX_UgZ_fZ_cUZ
dWUdXWX_]fVZXVgZ̀\î ]̀̀]fVZfeZ_cUZi]gaZbUW_]e]UguZgU_X]YUgZYXifWZWUbfWg̀Z]VbY\g]VTZYXifWZg]̀_W]i\_]fVZ
WUdfW_̀aẐX_UW]XYZXVgZU[\]d̂ UV_ZdWfb\WÛUV_ZWUbfWg̀aZbfV̀_W\b_]fVZU[\]d̂ UV_ZfhVUẀc]dZbf̀_ZWUbfWg̀Z
fWZWUV_XYZWUbfWg̀aZ̀\ibfV_WXb_fWZfWZjUVgfWZe]YÙZXVgZbf̀_ZWUbfWg̀aZ̀UWj]bUZbf̀_ZWUbfWg̀aZd\WbcX̀UZfWgUẀaZ
]Vjf]bÙaZdWfwUb_ZX̀xdYXVVUgZXVgZX̀xi\]Y_Zbf̀_ZWUbfWg̀aZTUVUWXYZYUgTUWZWUbfWg̀aZjXW]XVbUZWUdfW_̀aZ
Xbbf\V_]VTZXgw\̀_̂UV_ZWUbfWg̀aZXVgZXVkZf_cUWZXbbf\V_]VTẐX_UW]XỲZVUbÙ̀XWkZ_fZ̀\ddfW_Z_cUZ
mfV_WXb_fWp̀ZbYX]̂q

ry zXbcZbfdkZfeZ_cUZbYX]̂Zgfb\̂ UV_X_]fVZ̀cXYYZiUZbUW_]e]UgZikZXZWÙdfV̀]iYUZfee]bUWZfeZ_cUZmfV_WXb_fWZ]VZ
XbbfWgXVbUZh]_cZ_cUZWU[\]WÛUV_̀ZfeZ_cÙUZmfV_WXb_Z{fb\̂ UV_̀q

|}~��~��}����������}��������}�����������
|}~��~���~ZnUVg]VTZe]VXYZWÙfY\_]fVZfeZXZmYX]̂uZUvbUd_ZX̀Zf_cUWh]̀UZXTWUUgZ]VZhW]_]VTZfWZX̀ZdWfj]gUgZ]VZtUb_]fVZ�q�ZXVgZ
�W_]bYUZ��uZ_cUZmfV_WXb_fWZ̀cXYYZdWfbUUgZg]Y]TUV_YkZh]_cZdUWefŴXVbUZfeZ_cUZmfV_WXb_ZXVgZ_cUZ�hVUWZ̀cXYYZbfV_]V\UZ_fZ
X̂lUZdXk̂ UV_̀Z]VZXbbfWgXVbUZh]_cZ_cUZmfV_WXb_Z{fb\̂ UV_̀q

|}~��~����Z�cUZmfV_WXb_Zt\̂ ZXVgZmfV_WXb_Z�]̂UZ̀cXYYZiUZXgw\̀_UgZ]VZXbbfWgXVbUZh]_cZ_cUZ�V]_]XYZ{Ub]̀]fVZoXlUWp̀Z
gUb]̀]fVuZ̀\iwUb_Z_fZ_cUZW]Tc_ZfeZU]_cUWZdXW_kZ_fZdWfbUUgZ]VZXbbfWgXVbUZh]_cZ_c]̀Z�W_]bYUZ��qZ�cUZ�Wbc]_Ub_Zh]YYZ]̀̀\UZ
mUW_]e]bX_ÙZefWZnXk̂ UV_Z]VZXbbfWgXVbUZh]_cZ_cUZgUb]̀]fVZfeZ_cUZ�V]_]XYZ{Ub]̀]fVZoXlUWq

|}~��~��}������}���}����������}�����Z�eZ_cUZmfV_WXb_fWZh]̀cÙZ_fẐXlUZXZmYX]̂ZefWZXVZ]VbWUX̀UZ]VZ_cUZmfV_WXb_Zt\̂ uZ
Vf_]bUZX̀ZdWfj]gUgZ]VZtUb_]fVZ��q�q�Z̀cXYYZiUZT]jUVZiUefWUZdWfbUUg]VTZ_fZUvUb\_UZ_cUZdfW_]fVZfeZ_cUZ�fWlZ_cX_Z]̀Z_cUZ
\̀iwUb_ZfeZ_cUZmYX]̂qZnW]fWZVf_]bUZ]̀ZVf_ZWU[\]WUgZefWZmYX]̂ Z̀WUYX_]VTZ_fZXVZÛUWTUVbkZUVgXVTUW]VTZY]eUZfWZdWfdUW_kZ
XW]̀]VTZ\VgUWZtUb_]fVZ� q�q

|}~��~�¡}������}���}����������}¢���
|}~��~�¡�~Z�eZ_cUZmfV_WXb_fWZh]̀cÙZ_fẐXlUZXZmYX]̂ZefWZXVZ]VbWUX̀UZ]VZ_cUZmfV_WXb_Z�]̂UuZVf_]bUZX̀ZdWfj]gUgZ]VZtUb_]fVZ
��q�q�Z̀cXYYZiUZT]jUVqZ�cUZmfV_WXb_fWp̀ZmYX]̂Z̀cXYYZ]VbY\gUZXVZÙ_]̂X_UZfeZbf̀_ZXVgZfeZdWfiXiYUZUeeUb_ZfeZgUYXkZfVZ
dWfTWÙ̀ZfeZ_cUZ�fWlqZ�VZ_cUZbX̀UZfeZXZbfV_]V\]VTZgUYXkZfVYkZfVUZmYX]̂Z]̀ZVUbÙ̀XWkq

|}~��~�¡��Z�eZXgjUẀUZhUX_cUWZbfVg]_]fV̀ZXWUZ_cUZiX̀]̀ZefWZXZmYX]̂ZefWZXgg]_]fVXYZ_]̂UuZ̀\bcZmYX]̂Z̀cXYYZiUZgfb\̂ UV_UgZ
ikZgX_XZ̀\ì_XV_]X_]VTZ_cX_ZhUX_cUWZbfVg]_]fV̀ZhUWUZXiVfŴXYZefWZ_cUZdUW]fgZfeZ_]̂UuZbf\YgZVf_ZcXjUZiUUVZWUX̀fVXiYkZ
XV_]b]dX_UgZXVgZcXgZXVZXgjUẀUZUeeUb_ZfVZ_cUZ̀bcUg\YUgZbfV̀_W\b_]fVq

|}~��~�£}¤��¥��}��}������}���}�����¦�������}§�������Z�cUZmfV_WXb_fWZhX]jÙZXYYZmYX]̂ Z̀XTX]V̀_Z_cUZ�hVUWZefWZ
bfV̀U[\UV_]XYZgX̂XTÙZXW]̀]VTZf\_ZfeZfWZWUYX_]VTZ_fZ_c]̀ZmfV_WXb_qZZ�c]̀Z
©̈ª«ª¬«ª®̄°±²³²́²±µ
hX]jUWZ]VbY\gÙuZi\_Z]̀ZVf_ZY]̂]_UgZ_fuZgX̂XTÙZ]Vb\WWUgZikZ_cUZmfV_WXb_fWZefWZdW]Vb]dXYZfee]bUZUvdUV̀ÙuZ]VbY\g]VTZ_cUZ
bf̂ dUV̀X_]fVZfeZdUẀfVVUYZ̀_X_]fVUgZ_cUWUuZefWZYf̀ Ù̀ZfeZe]VXVb]VTuZi\̀]VÙ̀ZYf̀ Ù̀ZXVgZWUd\_X_]fVZgX̂XTUuZXVgZefWZYf̀ Z̀
feZdWfe]_qZ�c]̀ZhX]jUWZXỲfZ]̀ZXddY]bXiYUuZh]_cf\_ZY]̂]_X_]fVuZ_fZXYYZbfV̀U[\UV_]XYZgX̂XTÙZg\UZ_fZ�hVUWp̀Z_UŴ]VX_]fVZ
feZ_cUZmfV_WXb_Z]VZXbbfWgXVbUZh]_cZ�W_]bYUZ��uZXVgZ_cUZmfV_WXb_fWp̀Z̀fYUZW]Tc_̀Z_fZdXk̂ UV_Z]VZ_cUZUjUV_ZfeZXVkZ
_UŴ]VX_]fVZfeZ_cUZmfV_WXb_ZikZ_cUZ�hVUWZXWUZY]̂]_UgZ_fZ_cUZdXk̂ UV_̀ZUvdWÙ̀YkZ̀U_ZefW_cZ]VZ�W_]bYUZ��q

|}~��~�¶}·���������}���}¤��¥��}��}̧���¹}§������
|}~��~�¶�~}ºf_h]_c̀_XVg]VTZXVk_c]VTZUỲUZ̀U_ZefW_cZ]VZ_cUZmfV_WXb_Z{fb\̂ UV_̀ZfWZf_cUWh]̀UuZ_cUZ�hVUWZ̀cXYYZVf_ZiUZ
Y]XiYUZ_fZ_cUZmfV_WXb_fWZXVg»fWZXVkZt\ibfV_WXb_fWZefWZmYX]̂ Z̀fWZgX̂XTÙZfeZXVkZVX_\WUZbX\̀UgZikZfWZXW]̀]VTZf\_ZfeZ
gUYXk̀uZ]̂dXb_̀ZfVZ̀bcUg\YUuZ̀bcUg\YUZXbbUYUWX_]fVuZ̀bcUg\YUZbf̂ dWÙ̀]fVZfWZikZXVkZiWUXbcZfeZbfV_WXb_uZgUYXkZ]VZ
dUWefŴXVbUZfWZf_cUWZXb_ZfeZVUTYUb_ZikZf_cUWZmfV_WXb_fẀZfWZt\ibfV_WXb_fẀZcXj]VTZmfV_WXb_̀ZefWZdUWefŴXVbUZfeZXVkZ
dfW_]fVZfeZ�fWlqZZzvbUd_Z_fZ_cUZUv_UV_uZ]eZXVkuZUvdWÙ̀YkZdWfc]i]_UgZikZYXhZ_cUZmfV_WXb_fWZXTWUÙZVf_Z_fẐXlUZXVkZmYX]̂Z
efWZ̀\bcZgX̂XTÙqZZ�cUZ̀fYUZWÛUgkZXTX]V̀_Z_cUZ�hVUWZefWZgUYXk̀Z̀cXYYZiUZ_cUZXYYfhXVbUZfeZXgg]_]fVXYZ_]̂UZefWZ
bf̂ dYU_]fVZfeZ_cUZ�fWluZ_cUZX̂f\V_ZfeZhc]bcZ̀cXYYZiUZ̀\iwUb_Z_fZ_cUZmYX]̂ Z̀dWfbUg\WUZ̀U_ZefW_cZcUWU]VqZZ�cUZmfV_Xb_fWZ
\VgUẀ_XVg̀Z_cX_Z]_ZcUWUikZXTWUÙZVf_Z_fẐXlUuZXVgZcUWUikZhX]jÙuZXVkZmYX]̂ZefWZgX̂XTÙZefWZgUYXkZeWf̂ ZXVkZbX\̀UZ
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TUVWXYZ[Z\]̂_̀abcd_̀êfcŴ̀YŴb_g_WZd̂WY]̂WUYXẐ\ZXcbW_̀êh\Yĝ_̀a\ZVXZd̂bVfY\̂Y\̂gVWZ\_Vb̂aYXWXîXaUZdcbẐVaaZbZ\VW_Ỳ]̂
XaUZdcbẐaYgj\ZXX_Ỳ]̂d_\ZaW_ỲX̂e_[Z̀ Ŷ\̂̀YŴe_[Z̀ f̂k̂WUẐlỲXW\caW_Ỳ m̂V̀VeZ\]̂nT̀Z\̂Y\̂o\aU_WZaW]̂_̀abcd_̀êfcŴ
ỲŴb_g_WZd̂WŶXaUZdcb_̀êV̀d̂aYY\d_̀VW_Ỳ ŶĥWUẐpY\qîWUẐo\aU_WZaWrX̂j\ZjV\VW_Ỳ Ŷĥs\VT_̀eX̂V̀d̂tjZa_h_aVW_ỲXî
WUẐo\aU_WZaWrX̂\Z[_ZT̂YĥXUYĵd\VT_̀eX̂V̀d̂\ZucZXWX̂hY\̂_̀XW\caW_ỲvXwîY\̂Ỳ V̂aaYc̀ŴYĥV̀k̂dZbVk]̂YfXW\caW_Ỳ Ŷ\̂
U_̀d\V̀aẐhY\̂V̀k̂YWUZ\̂aVcXẐTUVWXYZ[Z\̂fk̂WUẐnT̀Z\]̂lỲXW\caW_Ỳ m̂V̀VeZ\]̂o\aU_WZaŴY\̂V̀k̂YWUZ\̂lỲW\VaWY\̂Ỳ^
WUẐj\YxZaŴTUZWUZ\̂Y\̂̀YŴhY\ZXZZVfbẐY\̂V̀W_a_jVWZdŷ̂zUẐlỲW\VaWY\̂Ve\ZZX̂WUVŴ̀ŶgỲZWV\k̂\ZaY[Z\k̂gVk̂fẐ
YfWV_̀Zd̂fk̂WUẐlỲW\VaWY\̂hY\̂V̀k̂YĥWUẐhY\ZeY_̀êVeV_̀XŴWUẐnT̀Z\]̂lỲXW\caW_Ỳ m̂V̀VeZ\̂Y\̂WUẐo\aU_WZaŴfVXZd̂
cjỲ V̂̀k̂\ZVXỲ]̂V̀d̂_Ŵ_X̂ZgjUVX_{Zd̂WUVŴWUẐlỲW\VaWY\rX̂XYbẐ\ZgZdk̂hY\̂V̀k̂YĥWUẐhY\ZeY_̀êXUVbb̂fẐV̀ Ẑ|WZ̀X_Ỳ^
YĥW_gZ]̂_ĥVjj\Yj\_VWZy

}~����~�������~��������
}~������̂lbV_gX̂fk̂WUẐlỲW\VaWY\]̂Z|abcd_̀êWUYXẐTUZ\ẐWUẐaỲd_W_Ỳ ê_[_̀ê\_XẐWŶWUẐlbV_ĝ_X̂h_\XŴd_XaY[Z\Zd̂VhWZ\̂
Z|j_\VW_Ỳ ŶĥWUẐjZ\_Yd̂hY\̂aY\\ZaW_Ỳ ŶĥWUẐpY\q̂XZŴhY\WÛ_̀̂tZaW_Ỳ �̂�y�y�̂Y\̂V\_X_̀êc̀dZ\̂tZaW_ỲX̂��y�]̂��y�]̂V̀d̂
��y�]̂XUVbb̂fẐ\ZhZ\\Zd̂WŶWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂hY\̂_̀_W_Vb̂dZa_X_ỲŷzUẐo\aU_WZaŴT_bb̂XZ\[ẐVX̂WUẐ�̀_W_Vb̂sZa_X_Ỳ^
mVqZ\]̂c̀bZXX̂YWUZ\T_XẐ_̀d_aVWZd̂_̀̂WUẐoe\ZZgZ̀Wŷ�|aZjŴhY\̂WUYXẐlbV_gX̂Z|abcdZd̂fk̂WU_X̂tZaW_Ỳ �̂�y�y�]̂V̀^
_̀_W_Vb̂dZa_X_Ỳ X̂UVbb̂fẐ\Zuc_\Zd̂VX̂V̂aỲd_W_Ỳ ĵ\ZaZdZ̀ŴWŶgZd_VW_Ỳ ŶĥV̀k̂lbV_gŷ�ĥV̀ _̂̀_W_Vb̂dZa_X_Ỳ ÛVX̂̀YŴfZZ̀^
\Z̀dZ\Zd̂T_WU_̀̂��̂dVkX̂VhWZ\̂WUẐlbV_ĝUVX̂fZZ̀ \̂ZhZ\\Zd̂WŶWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\]̂WUẐjV\Wk̂VXXZ\W_̀êWUẐlbV_ĝ
gVk̂dZgV̀d̂gZd_VW_Ỳ V̂̀d̂f_̀d_̀êd_XjcWẐ\ZXYbcW_Ỳ T̂_WUYcŴV̂dZa_X_Ỳ ÛV[_̀êfZZ̀ \̂Z̀dZ\Zdŷ�̀bZXX̂WUẐ�̀_W_Vb̂
sZa_X_Ỳ m̂VqZ\̂V̀d̂Vbb̂VhhZaWZd̂jV\W_ZX̂Ve\ZZ]̂WUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂T_bb̂̀YŴdZa_dẐd_XjcWZX̂fZWTZZ̀ ŴUẐ
lỲW\VaWY\̂V̀d̂jZ\XỲX̂Y\̂Z̀W_W_ZX̂YWUZ\̂WUV̀ ŴUẐnT̀Z\y

}~������̂zUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂T_bb̂\Z[_ZT̂lbV_gX̂V̀d̂T_WU_̀̂WZ̀ d̂VkX̂YĥWUẐ\ZaZ_jŴYĥV̂lbV_ĝWVqẐỲẐY\̂gY\Ẑ
YĥWUẐhYbbYT_̀êVaW_ỲX�̂v�ŵ\ZucZXŴVdd_W_ỲVb̂XcjjY\W_̀êdVWV̂h\YĝWUẐabV_gV̀ŴY\̂V̂\ZXjỲXẐT_WÛXcjjY\W_̀êdVWV̂
h\YĝWUẐYWUZ\̂jV\Wk]̂v�ŵ\ZxZaŴWUẐlbV_ĝ_̀̂TUYbẐY\̂_̀̂jV\W]̂v�ŵVjj\Y[ẐWUẐlbV_g]̂v�ŵXceeZXŴV̂aYgj\Yg_XZ]̂v�ŵ
Vd[_XẐWUẐjV\W_ZX̂WUVŴWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂_X̂c̀VfbẐWŶ\ZXYb[ẐWUẐlbV_ĝ_ĥWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂bVaqX̂
Xchh_a_Z̀Ŵ_̀hY\gVW_Ỳ ŴŶZ[VbcVWẐWUẐgZ\_WX̂YĥWUẐlbV_ĝY\̂_ĥWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂aỲabcdZX̂WUVW]̂_̀̂WUẐ�̀_W_Vb̂
sZa_X_Ỳ m̂VqZ\rX̂XYbẐd_Xa\ZW_Ỳ]̂_ŴTYcbd̂fẐ_̀Vjj\Yj\_VWẐhY\̂WUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂WŶ\ZXYb[ẐWUẐlbV_g]̂Y\̂v�ŵ
Xcfg_ŴV̂XaUZdcbẐWŶWUẐjV\W_ZX̂_̀d_aVW_̀êTUZ̀ ŴUẐo\aU_WZaŴZ|jZaWX̂WŶWVqẐVaW_Ỳy

}~������̂�̀̂Z[VbcVW_̀êlbV_gX]̂WUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂gVk]̂fcŴXUVbb̂̀YŴfẐYfb_eVWZd̂WY]̂aỲXcbŴT_WÛY\̂XZZq̂
_̀hY\gVW_Ỳ ĥ\YĝZ_WUZ\̂jV\Wk̂Y\̂h\YĝjZ\XỲX̂T_WÛXjZa_Vb̂q̀YTbZdeẐY\̂Z|jZ\W_XẐTUŶgVk̂VXX_XŴWUẐ�̀_W_Vb̂sZa_X_Ỳ^
mVqZ\̂_̀̂\Z̀dZ\_̀êV̂dZa_X_ỲŷzUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂gVk̂\ZucZXŴWUẐnT̀Z\̂WŶVcWUY\_{Ẑ\ZWZ̀W_Ỳ ŶĥXcaÛ
jZ\XỲX̂VŴWUẐnT̀Z\rX̂Z|jZ̀XZy

}~������̂�ĥWUẐ�̀_W_Vb̂sZa_X_Ỳm̂VqZ\̂\ZucZXWX̂V̂jV\Wk̂WŶj\Y[_dẐV̂\ZXjỲXẐWŶV̂lbV_ĝY\̂WŶhc\̀_XÛVdd_W_ỲVb̂XcjjY\W_̀ê
dVWV]̂XcaÛjV\Wk̂XUVbb̂\ZXjỲd]̂T_WU_̀̂WZ̀d̂VkX̂VhWZ\̂\ZaZ_jŴYĥWUẐ\ZucZXW]̂V̀d̂XUVbb̂Z_WUZ\̂v�ŵj\Y[_dẐV̂\ZXjỲXẐỲ ŴUẐ
\ZucZXWZd̂XcjjY\W_̀êdVWV]̂v�ŵVd[_XẐWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂TUZ̀ŴUẐ\ZXjỲXẐY\̂XcjjY\W_̀êdVWV̂T_bb̂fẐhc\̀_XUZd]̂
Y\̂v�ŵVd[_XẐWUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂WUVŴ̀ŶXcjjY\W_̀êdVWV̂T_bb̂fẐhc\̀_XUZdŷ�jỲ \̂ZaZ_jŴYĥWUẐ\ZXjỲXẐY\̂
XcjjY\W_̀êdVWV]̂_ĥV̀k]̂WUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂T_bb̂Z_WUZ\̂\ZxZaŴY\̂Vjj\Y[ẐWUẐlbV_ĝ_̀̂TUYbẐY\̂_̀̂jV\Wy

}~������̂zUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂T_bb̂\Z̀dZ\̂V̀ _̂̀_W_Vb̂dZa_X_Ỳ V̂jj\Y[_̀êY\̂\ZxZaW_̀êWUẐlbV_g]̂Y\̂_̀d_aVW_̀êWUVŴ
WUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\̂_X̂c̀VfbẐWŶ\ZXYb[ẐWUẐlbV_gŷzU_X̂_̀_W_Vb̂dZa_X_Ỳ X̂UVbb̂v�ŵfẐ_̀̂T\_W_̀eîv�ŵXWVWẐWUẐ
\ZVXỲX̂WUZ\ZhY\îV̀d̂v�ŵ̀YW_hk̂WUẐjV\W_ZX]̂WUẐlỲXW\caW_Ỳ m̂V̀VeZ\]̂V̀d̂WUẐo\aU_WZaW]̂_ĥWUẐo\aU_WZaŴ_X̂̀YŴXZ\[_̀ê
VX̂WUẐ�̀_W_Vb̂sZa_X_Ỳ m̂VqZ\]̂YĥV̀k̂aUV̀eẐ_̀̂WUẐlỲW\VaŴtcĝY\̂lỲW\VaŴz_gẐY\̂fYWUŷzUẐ_̀_W_Vb̂dZa_X_Ỳ X̂UVbb̂fẐ
h_̀Vb̂V̀d̂f_̀d_̀êỲ ŴUẐjV\W_ZX̂fcŴXcfxZaŴWŶgZd_VW_Ỳ V̂̀d]̂_ĥWUẐjV\W_ZX̂hV_b̂WŶ\ZXYb[ẐWUZ_\̂d_XjcWẐWU\YceÛ
gZd_VW_Ỳ]̂WŶb_W_eVW_Ỳy

}~������̂�_WUZ\̂jV\Wk̂gVk̂h_bẐhY\̂gZd_VW_Ỳ ŶĥV̀ _̂̀_W_Vb̂dZa_X_Ỳ V̂ŴV̀k̂W_gZ]̂XcfxZaŴWŶWUẐWZ\gX̂YĥtZaW_Ỳ �̂�y�y�y�y

}~��������̂�_WUZ\̂jV\Wk̂gVk]̂T_WU_̀̂��̂dVkX̂h\YĝWUẐdVWẐYĥ\ZaZ_jŴYĥV̀ _̂̀_W_Vb̂dZa_X_Ỳ]̂dZgV̀d̂_̀̂T\_W_̀êWUVŴWUẐ
YWUZ\̂jV\Wk̂h_bẐhY\̂gZd_VW_Ỳŷ�ĥXcaÛV̂dZgV̀d̂_X̂gVdẐV̀d̂WUẐjV\Wk̂\ZaZ_[_̀êWUẐdZgV̀d̂hV_bX̂WŶh_bẐhY\̂gZd_VW_Ỳ^
T_WU_̀̂��̂dVkX̂Yĥ\ZaZ_jŴWUZ\ZYh]̂WUZ̀ f̂YWÛjV\W_ZX̂TV_[ẐWUZ_\̂\_eUWX̂WŶgZd_VWẐY\̂jc\XcẐf_̀d_̀êd_XjcWẐ\ZXYbcW_Ỳ^
j\YaZZd_̀eX̂T_WÛ\ZXjZaŴWŶWUẐ_̀_W_Vb̂dZa_X_Ỳy

}~������̂�̀̂WUẐZ[Z̀ŴYĥV̂lbV_ĝVeV_̀XŴWUẐlỲW\VaWY\]̂WUẐnT̀Z\̂gVk]̂fcŴ_X̂̀YŴYfb_eVWZd̂WY]̂̀YW_hk̂WUẐXc\ZWk]̂_ĥV̀k]̂
YĥWUẐ̀VWc\ẐV̀d̂VgYc̀ŴYĥWUẐlbV_gŷ�ĥWUẐlbV_ĝ\ZbVWZX̂WŶV̂jYXX_f_b_Wk̂YĥV̂lỲW\VaWY\rX̂dZhVcbW]̂WUẐnT̀Z\̂gVk]̂
fcŴ_X̂̀YŴYfb_eVWZd̂WY]̂̀YW_hk̂WUẐXc\ZWk̂V̀d̂\ZucZXŴWUẐXc\ZWkrX̂VXX_XWV̀aẐ_̀̂\ZXYb[_̀êWUẐaỲW\Y[Z\Xky
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STUVWXWYZ[\Z]Ẑ_]̀aZbc_]dceZdfZfbZ̀eZdgcZehijckdZf\Z]Zackg]l̀kmeZ_̀clnZdgcZo]bdpZ]eecbd̀lqZehkgẐ_]̀aZa]pZobfkccrZ̀lZ
]kkfbr]lkcZs̀dgZ]oo_̀k]i_cZ_]sZdfZkfao_pZs̀dgZdgcZ_̀clZlfd̀kcZfbZ\̀_̀lqZrc]r_̀lcet

STUVWuTvwxyz{y|}
STUVWuWUẐ_]̀aenZr̀eohdcenZfbZfdgcbZa]ddcbeZ̀lZkfldbf~cbepZ]b̀èlqZfhdZf\ZfbZbc_]dcrZdfZdgcẐfldb]kdnZc�kcodZdgfecZs]̀~crZ
]eZobf~̀rcrZ\fbZ̀lZ�ckd̀fleZ�t��t�nZ�t��t�nZ]lrZ��t�t�nZeg]__ZicZehijckdZdfZacr̀]d̀flZ]eZ]Zkflr̀d̀flZobckcrcldZdfZìlr̀lqZ
r̀eohdcZbcef_hd̀flt

STUVWuWXZ�gcZo]bd̀ceZeg]__Zclrc]~fbZdfZbcef_~cZdgc̀bẐ_]̀aeZipZacr̀]d̀fltZ�Zbc�hcedZ\fbZacr̀]d̀flZeg]__ZicZa]rcZ̀lZ
sb̀d̀lqnZrc_̀~cbcrZdfZdgcZfdgcbZo]bdpZdfZdgcẐfldb]kdnZ]lrZ\̀_crZs̀dgZdgcZocbeflZfbZcld̀dpZ]ràl̀edcb̀lqZdgcZacr̀]d̀fltZ
�gcZbc�hcedZa]pZicZa]rcZkflkhbbcld_pZs̀dgZdgcZ\̀_̀lqZf\Zìlr̀lqZr̀eohdcZbcef_hd̀flZobfkccr̀lqeZihdnZ̀lZehkgZc~cldnZ
acr̀]d̀flZeg]__ZobfkccrZ̀lZ]r~]lkcZf\Zìlr̀lqZr̀eohdcZbcef_hd̀flZobfkccr̀lqenZsg̀kgZeg]__ZicZed]pcrZoclr̀lqZ
acr̀]d̀flZ\fbZ]Zocb̀frZf\Z��Zr]peZ\bfaZdgcZr]dcZf\Z\̀_̀lqnZhl_ceeZed]pcrZ\fbZ]Z_flqcbZocb̀frZipZ]qbccacldZf\ZdgcZo]bd̀ceZ
fbZkfhbdZfbrcbtZ

STUVWuWuZ�̀dgcbZo]bdpZa]pnZs̀dg̀lZ��Zr]peZ\bfaZdgcZr]dcZdg]dZacr̀]d̀flZg]eZicclZkflk_hrcrZs̀dgfhdZbcef_hd̀flZf\ZdgcZ
r̀eohdcZfbZ��Zr]peZ]\dcbZacr̀]d̀flZg]eZicclZrca]lrcrZs̀dgfhdZbcef_hd̀flZf\ZdgcZr̀eohdcnZrca]lrZ̀lZsb̀d̀lqZdg]dZdgcZ
fdgcbZo]bdpZ\̀_cZ\fbZìlr̀lqZr̀eohdcZbcef_hd̀fltZ[\ZehkgZ]Zrca]lrZ̀eZa]rcZ]lrZdgcZo]bdpZbckc̀~̀lqZdgcZrca]lrZ\]̀_eZdfZ\̀_cZ
\fbZìlr̀lqZr̀eohdcZbcef_hd̀flZs̀dg̀lZ��Zr]peZ]\dcbZbckc̀odZdgcbcf\nZdgclZifdgZo]bd̀ceZs]̀~cZdgc̀bZb̀qgdeZdfZìlr̀lqZ
r̀eohdcZbcef_hd̀flZobfkccr̀lqeZs̀dgZbceockdZdfZdgcZ̀l̀d̀]_Zrck̀èflt

STUVWuW�Z�gcZo]bd̀ceZeg]__Zeg]bcZdgcZacr̀]dfbmeZ\ccZ]lrZ]lpZ\̀_̀lqZ\cceZc�h]__ptZ�gcZacr̀]d̀flZeg]__ZicZgc_rZ̀lZdgcZo_]kcZ
sgcbcZdgcZ�bfjckdZ̀eZ_fk]dcrnZhl_ceeZ]lfdgcbZ_fk]d̀flZ̀eZahdh]__pZ]qbccrZhofltZ�qbccacldeZbc]kgcrZ̀lZacr̀]d̀flZeg]__Z
icZcl\fbkc]i_cZ]eZecdd_cacldZ]qbccacldeZ̀lZ]lpZkfhbdZg]~̀lqZjhb̀er̀kd̀flZdgcbcf\t

STUVW�T�y{y�z{y|}
STUVW�WUẐ_]̀aeZdg]dZg]~cZlfdZicclZe]d̀e\]kdfb̀_pZbcef_~crZipZfdgcbZac]leZeg]__ZicZehijckdZdfZ_̀d̀q]d̀flZ̀lZ]kkfbr]lkcZ
s̀dgZ_]stZZ�gcẐfldb]kdfbZeg]__Zkfao_pZs̀dgZ]lpZ]oo_̀k]i_cZed]dhdfbpZbc�h̀bcacldeZbcq]br̀lqZ�fd̀kcZf\Ẑ_]̀aZ]lrZs̀dgZ
]lpZ]oo_̀k]i_cZ�d]dhdcZf\Z�̀àd]d̀fleZobf~̀èfletZZ[lZdgcZc~cldZdgcẐfldb]kdfbZecb~ceZ]Z�fd̀kcZf\Ẑ_]̀aZdfZdgcZ�slcbnZ
dgcZ�slcbZa]pnZ]eZ]Zkflr̀d̀flZobckcrcldZdfZ_̀d̀q]d̀flnZbc�h̀bcZdgcẐfldb]kdfbZdfZehiàdZdfZ]lZc�]àl]d̀flZhlrcbZf]dgZ
ipZ]lZ]ddfblcpZfbZfdgcbZbcobcecld]d̀~cZf\ZdgcZ�slcbnZ]lrZdfZobf~̀rcZrfkhacld]bpZc~̀rclkcZbc]efl]i_pZbc�hcedcrZ̀lZ
kfllckd̀flZs̀dgZdgcZc�]àl]d̀fltZZ�gcZ~clhcZf\Z]lpZ_̀d̀q]d̀flZeg]__ZicZ�csZ�fb�Z�d]dcZ�hobcacẐfhbdZ̀lZdgcZkfhldpZ̀lZ
sg̀kgZdgcZ�bfjckdZ̀eZ_fk]dcrtZZ�gcZobc~]̀_̀lqZo]bdpZf\ZdgcZ_̀d̀q]d̀flZeg]__ZicZcld̀d_crZdfZbc]efl]i_cZ]ddfblcpemZ\cceZ]lrZ
lckcee]bpZr̀eihbecacldet
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LMMNONPQRSTQMSUVWVONPQRSXVYPZOS[PZSL\LSUP]̂_VQOSL̀ àbScS̀defgSh+2?3%6$*'i'7jjI4'IFFj4'-,)'IF7j';?'#$/'(:/3%8-,'>,&*%*9*/'+5'(38$%*/8*&A'(00'3%6$*&'3/&/3@/)AS
#$/'k(:/3%8-,'>,&*%*9*/'+5'(38$%*/8*&4l'k(>(4l'*$/'(>('m+6+4'-,)'k(>('h+,*3-8*'.+89:/,*&l'-3/'3/6%&*/3/)'*3-)/:-3n&'-,)':-?',+*';/'9&/)'<%*$+9*'2/3:%&&%+,A'#$%&'
)+89:/,*'<-&'23+)98/)';?'(>('&+5*<-3/'-*'7EDFGDGG'H#'+,'7IJFKJIFI7'9,)/3'o3)/3'C+ApqEjIIrIIG'<$%8$'/=2%3/&'+,'FKJ7KJIFII4'%&',+*'5+3'3/&-0/4'%&'0%8/,&/)'5+3'
+,/s*%:/'9&/'+,0?4'-,)':-?'+,0?';/'9&/)'%,'-88+3)-,8/'<%*$'*$/'(>('h+,*3-8*'.+89:/,*&t'#/3:&'+5'u/3@%8/A'#+'3/2+3*'8+2?3%6$*'@%+0-*%+,&4'/s:-%0'
8+2?3%6$*v-%-A+36A
wRVZSxPOVRy' z7EFFIKFjrK{

e

|}~���

�������������������������������

���������������� ¡¡����¢��£� ¤���¥���¢�������¦�
������������¦�¡¡¤���§̈��¤
©�ª̈�«¬��¢�������
������������®�̄�°��±�²³́ ²́

µ

���������¶�������·���������������

�̈���¥¤�«̧ ��¹��º¬
²©»�¼��¢��������
¼�����¼¤���
®�̄ º̧�½̈�®�̄�°��±�²³»»¾

µ

���������������¿��§̈��¤�������§�
©�ª̈�«¬��¢�������
������������®�̄�°��±�²³́ ²́

µ

���������¶�������·���������������

À��¢�����¥���£� ���§�¥����Á¢½�¢����� �§̈���§���¥¢¡�Â¥¢¡��º���¿�����Ã�Ã
©́Ä��¥�§¥¡�¤¤¥�������
�º�����
Å�̈¥§¥�®�̄�°��±�²ÆÄ»¾
|}~��Ç

È��É�É��ÊËÌ�ÍÎÏÐÑÒÓÐ�ÔÎÓÕÖÌÏÐ×É�ª̈����¢��¥§����§º«�¢���¥����¢º«��¥��¡��¢��̈�� ½���«�¢��̧��̄��¢��̈��Ø̄ ¢���¥¢¡�
��¢��¥§����Ù̈����¢¥Ú�����̈�� ½���«�¢�Û�¥¢¡�§�¢������Ú��̈�� ½���«�¢����¢¡����¢���Ú��̈����¢��¥§��Ù¹�¢��¥¤�
�º¬¬¤�«�¢�¥�¿�¥¢¡���̈�����¢¡����¢�Û���¥̄�¢½���¬�§�Ú�§¥���¢���¢§¤º¡���̈��®���§�����À�¡¡����Å¢Ú��«¥���¢����
À�¡¡����¼��«��Ú����¬��¥¤��¹�¢��¥¤���¢¡����¢���¬�§�Ú�§¥���¢����¥̄�¢½�� ¡¡�¢¡¥����º�¡�¬���������Ü�§º���¢��Ú��̈��
��¢��¥§����̈���¡�§º«�¢��� ½���«�¢��̧��̄��¢�Ø̄ ¢���¥¢¡���¢��¥§���ÙÝ ½���«�¢�ÝÛ���̈�����§º«�¢���¤����¡��¢��̈��
 ½���«�¢��¥¢¡�¦�¡�Ú�§¥���¢�����º�¡�¥Ú�����Ü�§º���¢��Ú��̈����¢��¥§�Ã� �¦�¡�Ú�§¥���¢����Ù²Û�¥�̄�����¢�¥«�¢¡«�¢�����
�̈����¢��¥§����½¢�¡�̧¿�̧��̈�¬¥������Ù³Û�¥��̈¥¢½��Ø�¡���ÙÞÛ�¥���¢���º§���¢��̈¥¢½������§��������ÙÆÛ�¥�̄�����¢���¡���Ú���
¥�«�¢���§̈¥¢½���¢��̈��ß��±����º�¡�̧¿��̈�� �§̈���§�Ã�à¢¤�����¬�§�Ú�§¥¤¤¿��¢º«��¥��¡��¢��̈�� ½���«�¢���̈����¢��¥§��
��§º«�¢���¡��¢����¢§¤º¡���̈��¥¡�������«�¢������¢���¥���¢����̧�¡�Å¢���º§���¢�����À�¡¡�����¥«¬¤��Ú��«����̈���
�¢Ú��«¥���¢�Úº�¢��̈�¡�̧¿��̈��Ø̄ ¢����¢�¥¢��§�¬¥���¢��Ú���§����¢½�̧�¡�����¬��¬��¥¤���̈����¢��¥§���á��̧�¡����¬��¬��¥¤����



��������������	
�
�������
������������	����
��������������������� !"#$%&%'(()*%)++(*%,-.%)+'(%/�%0#1%231 !4,-%5-6$!$7$1%�8%2 4#!$14$69%2::% !"#$6% 161 ;1.9�
0#1%<231 !4,-%5-6$!$7$1%�8%2 4#!$14$6*=%<252*=%$#1%252%>�"�*%,-.%<252%��-$ ,4$%?�4731-$6=%, 1% 1"!6$1 1.%$ ,.13, @6%,-.%3,�%-�$%/1%761.%A!$#�7$%�1 3!66!�-9%0#!6%
.�4731-$%A,6%� �.741.%/�%252%6�8$A, 1%,$%'BC+DCDD%E0%�-%')F+GF)+)'%7-.1 %H .1 %I�9JKB())L))D%A#!4#%1M�! 16%�-%+GF'GF)+))*%!6%-�$%8� % 16,:1*%!6%:!41-61.%8� %
�-1N$!31%761%�-:�*%,-.%3,�%�-:�%/1%761.%!-%,44� .,-41%A!$#%$#1%252%��-$ ,4$%?�4731-$6O%01 36%�8%P1 ;!419%0�% 1�� $%4��� !"#$%;!�:,$!�-6*%1N3,!:%
4��� !"#$Q,!,9� "9
R�
��S��
�T% U'B++)G+(LGV

�

WXYZ[X\]̂X_̂̀aab\àŶbc̀Z[\d̂ZX̂e[aa[\d̂XŶWYXWX]̀ĉYbfg[Ybhb\Z]iXŶ\bdXZ[̀Zbầ_ZbŶYbjb[WẐX_̂e[a]̂XŶbkbjgZ[X\̂X_̂Zlb̂
mdYbbhb\Zn̂̀\âolb\̂Ybfg[Ybâep̂qXrbY\hb\Z̀ĉmdb\j[b]̂XŶsbẀYZhb\Z]n̂̀WWYXWY[̀Zbcp̂[\]bYZbâtbYZ[_[j̀Z[X\]n̂
ubdgc̀Z[X\]n̂̀\âv d̀b̂ùZb̂wjlbagcb]i

xyz{z{|y}~�y��������{̂�lb̂tX\ZỲjẐsXjghb\Z]̂_XYĥZlb̂tX\ZỲjẐ_XŶtX\]ZYgjZ[X\î�lb̂tX\ZỲjẐXŶmdYbbhb\Ẑ
YbWYb]b\Z]̂Zlb̂b\Z[Yb̂̀\â[\ZbdỲZbầdYbbhb\ẐebZobb\̂Zlb̂ẀYZ[b]̂lbYbZX̂̀\â]gWbY]bab]̂WY[XŶ\bdXZ[̀Z[X\]n̂
YbWYb]b\Z̀Z[X\]n̂XŶ̀dYbbhb\Z]n̂b[ZlbŶoY[ZZb\̂XŶXỲcî�lb̂tX\ZỲjẐh̀ p̂eb̂̀hb\abâXŶhXa[_[bâX\cp̂ep̂̀^
�Xa[_[j̀Z[X\î�lb̂tX\ZỲjẐsXjghb\Z]̂]l̀cĉ\XẐeb̂jX\]ZYgbâZX̂jYb̀Zb̂̀ ĵX\ZỲjZg̀ĉYbc̀Z[X\]l[ŴX_̂̀\p̂�[\â���̂
ebZobb\̂Zlb̂tX\ZỲjZXŶ̀\âZlb̂mYjl[ZbjẐXŶZlb̂mYjl[ZbjZ�]̂jX\]gcZ̀\Z]n̂���̂ebZobb\̂Zlb̂�o\bŶ̀\âZlb̂tX\]ZYgjZ[X\̂
� \̀̀dbŶXŶZlb̂tX\]ZYgjZ[X\̂� \̀̀dbY�]̂jX\]gcZ̀\Z]n̂���̂ebZobb\̂Zlb̂�o\bŶ̀\âZlb̂mYjl[ZbjẐXŶZlb̂mYjl[ZbjZ�]̂
jX\]gcZ̀\Z]n̂���̂ebZobb\̂Zlb̂tX\ZỲjZXŶ̀\âZlb̂tX\]ZYgjZ[X\̂� \̀̀dbŶXŶZlb̂tX\]ZYgjZ[X\̂� \̀̀dbY�]̂jX\]gcZ̀\Z]n̂���̂
ebZobb\̂Zlb̂�o\bŶ̀\ầ ŵgejX\ZỲjZXŶXŶwge�]gejX\ZỲjZXŶ���̂ebZobb\̂Zlb̂tX\]ZYgjZ[X\̂� \̀̀dbŶ̀\âZlb̂
mYjl[ZbjZn̂Zlb̂mYjl[ZbjẐ̀]̂̀ ŶbWYb]b\Z̀Z[rb̂X_̂Zlb̂�o\bYn̂XŶ���̂ebZobb\̂̀\p̂WbY]X\]̂XŶb\Z[Z[b]̂XZlbŶZl̀\̂Zlb̂�o\bŶ
\̀âtX\ZỲjZXYî�lb̂tX\]ZYgjZ[X\̂� \̀̀dbŶ̀\âmYjl[ZbjẐmYjl[ZbjZn̂̀]̂̀ ŶbWYb]b\Z̀Z[rb̂X_̂Zlb̂�o\bYn̂]l̀ccn̂lXobrbYn̂
eb̂b\Z[ZcbâZX̂WbY_XYh̀\jb̂̀\âb\_XYjbhb\ẐX_̂Xec[d̀Z[X\]̂g\abŶZlb̂tX\ZỲjẐ[\Zb\abâZX̂_̀j[c[Z̀Zb̂WbY_XYh̀\jb̂X_̂
Zlb[ŶagZ[b]i

wgejX\ZỲjZXY]̂]l̀cĉ̀]]ghb̂Zlb̂]̀hb̂Xec[d̀Z[X\]̂ZX̂Zlb̂tX\ZỲjZXY]̂̀]̂Zlb̂tX\ZỲjZXŶl̀]̂ZX̂Zlb̂�o\bŶ̀\âZlb̂
mYjl[ZbjẐg\abŶqb\bỲĉtX\a[Z[X\]̂m�m̂m��������̂Ybc̀Z[X\]l[W]̂̀\âYb]WX\][e[c[Z[b]̂X_̂Zlb̂tX\ZỲjZXŶZX̂Zlb̂�o\bŶ
XŶmYjl[ZbjẐ̀]̂ab_[\bâ[\̂qb\bỲĉtX\a[Z[X\]̂m�m̂m��������̂]l̀cĉebjXhb̂ZlX]b̂X_̂Zlb̂wgejX\ZỲjZXŶZX̂Zlb̂
tX\ZỲjZXYi

xyz{z{|{zyvlbYb̂Zlb̂ZbYĥ�mdYbbhb\Z�n̂�tX\ZỲjZ�̂XŶ��Y[hb̂tX\ZỲjZ�̂[]̂g]bâ[\̂Zlb̂qb\bỲĉtX\a[Z[X\]n̂
wgWWcbhb\Z̀Yp̂qb\bỲĉtX\a[Z[X\]n̂̀\âXZlbŶtX\ZỲjẐsXjghb\Z]n̂[Ẑ]l̀cĉhb̀\̂Zlb̂]bẀỲZb̂�o\bY�tX\ZỲjZXŶ
mdYbbhb\ẐebZobb\̂Zlb̂�o\bŶ̀\âb̀jl̂[\a[r[ag̀ĉ�Y[hb̂tX\ZỲjZXŶ[ab\Z[_[bâ[\̂tX\a[Z[X\]̂X_̂Zlb̂tX\ZỲjẐ
�qb\bỲcn̂wgWWcbhb\Z̀Yp̂̀\âXZlbŶjX\a[Z[X\]�i�
����y�

xyz{z{zzy ¡¢��££����¤¢y¥�¦¡�¡�¡��¢§
©̈ �lb̂ZbYĥ�maab\aghªmaab\à�̂]l̀cĉhb̀\̂tl̀\db]̂ZX̂Zlb̂tX\ZỲjẐsXjghb\Z]̂WY[XŶZX̂Zlb̂Ybjb[WẐX_̂

e[a]̂ol[jl̂̀Yb̂h̀ab̂ẀYẐX_̂Zlb̂mdYbbhb\Zi
«̈ �lb̂ZbYĥ�¬bYb[\�̂]l̀cĉhb̀\̂Zlb̂jX\Zb\Z]̂X_̂Zlb̂tX\ZỲjẐsXjghb\Z]̂̀\aªXŶZlb̂jX\Zb\Z]̂X_̂Zlb̂

ẀYZ[jgc̀Ŷ]bjZ[X\̂olbYb̂Zl[]̂ZbYĥ ẀWb̀Y]i
̈ �lb̂ZbYĥ��\a[j̀Zba�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂]lXo\̂X\̂Zlb̂sỲo[\d]̂XŶab]jY[ebâ[\̂Zlb̂tX\ZỲjẐ

sXjghb\Z]î̂�bYh]̂]gjl̂̀]̂�wlXo\�n̂�®XZba�n̂�wjlbagcba�̂̀\â�wWbj[_[ba�̂l̀rb̂Zlb̂]̀hb̂hb̀\[\d̂̀]̂
�m]̂�\a[j̀Zba�i

¨̄ �lb̂ZbYĥ�tX\jb̀cba�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂[Zbh]̂l[aab\̂_YXĥ][dlẐ[\̂]gjl̂cXj̀Z[X\]̂̀]̂ZYb\jlb]n̂
jl̀]b]n̂]l̀_Z]n̂_gYYbâ]Ẁjb]n̂òcc]n̂]c̀e]n̂̀eXrb̂jb[c[\d]̂̀\â[\̂jỲoĉ]Ẁjb]̂XŶ]bYr[jb̂Zg\\bc]i

°̈ �lb̂ZbYĥ�±kWX]ba�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂\XẐ�jX\jb̀cba�̂̀]̂ab_[\bâlbYb[\̂̀\âZlb̂]Ẁjb]̂ebl[\â
\XYh̀ccp̂jcX]bâaXXY]̂]gjl̂̀ ]̂[\ZbY[XY]̂X_̂j̀e[\bZ]î

²̈ �lb̂ZbYĥ��YXagjZ�̂̀]̂g]bâlbYb[\̂]l̀cĉ[\jcgab̂h̀ZbY[̀c]n̂]p]Zbh]̂̀\aªXŶbfg[Whb\Zi
³̈ �lb̂ZbYĥ�́gY\[]l�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂_gY\[]l̂̀\âabc[rbŶZX̂Zlb̂µXê][Zb̂̀cĉWYXagjZ]̂\bjb]]̀Yp̂

Zl̀Ẑ̀Yb̂jX\\bjZbâo[Zl̂Zlb̂vXY�̂[\jcga[\d̂g\cX̀a[\dn̂l̀\ac[\dn̂ZỲ\]WXYZ[\dn̂g\oỲWW[\dn̂̀\â
[\]WbjZ[\d̂ZlX]b̂WYXagjZ]̂ZX̂eb̂[\]Z̀ccbai

¶̈ �lb̂ZbYĥ��\]Z̀cc�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂_gY\[]l̂̀cĉc̀eXŶ̀\âWbY_XYĥ c̀ĉXWbỲZ[X\]̂jX\\bjZbâo[Zl̂
]̀]bhecpn̂bYbjZ[X\n̂̀\jlXY[\dn̂[\]Z̀cc̀Z[X\̂X_̂WYXagjZ]̂XŶvXY�n̂jgY[\dn̂_[\[]l[\dn̂jcb̀\[\d̂̀\â][h[c̀Ŷ
XWbỲZ[X\]̂[\jcga[\d̂]gWWcp[\d̂̀cĉ\bjb]]̀Yp̂ZXXc]n̂Y[dd[\d̂̀\âbfg[Whb\ẐZX̂aX̂Zlb̂vXY�n̂̀\âjX\\bjẐ
gWn̂Zb]Zn̂Wc̀jb̂[\̂XWbỲZ[X\̂̀\â]bYr[jb̂]gjl̂WYXagjZ]i

·̈ �lb̂ZbYĥ��YXr[ab�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂_gY\[]l̂̀\â[\]Z̀ccn̂o[ZlXgẐc[h[Z̀Z[X\n̂̀cĉc̀eXYn̂WYXagjZ]n̂
h̀ZbY[̀c]n̂bfg[Whb\Zn̂ZỲ\]WXYZ̀Z[X\n̂]bYr[jb]n̂bZjin̂Ybfg[YbâZX̂[\]Z̀ccn̂jXhWcbZb̂Zlb̂vXY�n̂̀\aªXŶZX̂Zb]Ẑ
\̀âWc̀jb̂[\̂XWbỲZ[X\ª]bYr[jbi

©̧̈ �lb̂ZbYĥ��Xa[_[j̀Z[X\]�̂]l̀cĉhb̀\̂jl̀\db]̂ZX̂Zlb̂tX\ZỲjẐsXjghb\Z]̂]ge]bfgb\ẐZX̂Zlb̂
jXhhb\jbhb\ẐX_̂Zlb̂oXY�i

©̈© �lb̂ZbYĥ��[W[\d�̂̀]̂g]bâlbYb[\̂]l̀cĉhb̀\̂W[Wbn̂Y[d[âjX\ag[Zn̂_[ZZ[\d]n̂r̀crb]n̂l̀\dbY]n̂̀\âXZlbŶ
j̀jb]]XY[b]n̂ol[jl̂jXhWY[]b̂̀ ]̂p]Zbhi

©̈« �lb̂ZbYh]̂�WYXWbY�n̂�]̀Z[]_̀jZXYp�n̂�oXY�h̀\c[�b�̂̀\âoXYa]̂X_̂][h[c̀Ycp̂[hWc[bâ[\ZbYWYbZ̀Z[X\n̂
µgadhb\Zn̂XŶXW[\[X\n̂]l̀cĉeb̂g\abY]ZXXâZX̂hb̀\̂�[\̂Zlb̂XW[\[X\̂X_̂Zlb̂mYjl[ZbjZ�i
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WXY Z[\][̂_\̀̂ âbcd\è̂\êaf[\gĥĉaij\klceaimelagd\ghkg\ic_\gĥĉaij\klc[ea]meblc\klceaimelag\̀in̂\è̂\
[if̂\f̂icbcop

WXq Z[\][̂_\̀̂ âbcd\è̂\êaf[\gr m̂̀icbmij\klceaimelag\ic_\grkg\[̀ijj\f̂ic\è̂\[if̂\èbcop
WXs Z[\][̂_\̀̂ âbcd\è̂\êaf[\gtj]fubco\klceaimelag\ic_\gtkg\[̀ijj\f̂ic\è̂\[if̂\èbcop
WXv Z[\][̂_\̀̂ âbcd\è̂\êaf[\gwĵmeabmij\klceaimelag\ic_\gwkg\[̀ijj\f̂ic\è̂\[if̂\èbcop
WXx Z[\][̂_\̀̂ âbcd\è̂\êaf[\gybê\klceaimelag\ic_\gykg\[̀ijj\f̂ic\è̂\[if̂\èbcop
WXz Z[\][̂_\̀̂ âbcd\è̂\êaf[\g{ll|\klceaimelag\ic_\g{kg\[̀ijj\f̂ic\è̂\[if̂\èbcop
WX} Z[\][̂_\̀̂ âbcd\è̂\êaf[\gZ[û[el[\Zuiêf̂ce\klceaimelag\ic_\gZZkg\[̀ijj\f̂ic\è̂\[if̂\èbcop
W~� �̀ \̂êaf\g�al�̂me\[bêg\[̀ijj\f̂ic\è̂\[�im̂\inibjiuĵ\el\mlceaimela[\ie\jlmieblc\l|\è̂\�al�̂me\̂bè̂a\

�̂mj][bn̂j�\la\el\û\[̀iâ_\�bè\lè̂a\mlceaimela[\|la\�̂a|laficm̂\l|\�la�p
W~X �̀ \̂êaf\gfbcbf]f\â�]bâf̂ce[g\[̀ijj\f̂ic\bc_bmiê_\â�]bâf̂ce[\iâ\|la\i\[�̂mb|bm\fbcbf]f\

imm̂�eiuĵ\ĵn̂j\l|\�]ijbe���]icebe�d\i[\âmlocb�̂_\bc\è̂\bc_][ea�p\Zme]ij\�la�\[̀ijj\mlf�j�\��bèbc\
[�̂mb|b̂_\elĵaicm̂[�\la\fi�\̂�m̂ _̂\fbcbf]f[\�bèbc\âi[lciuĵ\jbfbe[p\\{̂|̂a\]cm̂aeibceb̂[\el\
Zam̀bême\û|lâ\�alm̂ _̂bcop

W~~ �̀ \̂êaf\gui[b[\l|\_̂[bocg\[̀ijj\f̂ic\è̂\fiêabijd\�al_]me\la\fic]|ime]âa\[̀l�c\bc\è̂\klceaime\
�lm]f̂ce[\�i[\[̂ĵmê_\el\̂[eiujb[̀\è̂\fbcbf]f\�]ijbe�d\�̂a|laficm̂\ic_�la\l�̂aieblc\l|\è̂\
fiêabij\la\�al_]mep

W~Y �̀ \̂êaf\gjiûĵ_g\â|̂a[\el\mji[[b|bmieblc\u�\ic\i��aln̂_\yeic_ia_[\Zôcm�p
W~q Z[\][̂_\̀̂âbcd\è̂\êaf\gZam̀bêmeg\[̀ijj\ij[l\f̂ic\gwcobĉ âg\[l\_]j�\jbm̂c[̂_\el\g�alnb_̂\mlc[]jebco\

[̂anbm̂[\]c_̂a\i\�̂�\�la�\yeiê\�bm̂c[̂g\ic_\]c_̂a\klceaime\el\�alnb_̂\�al|̂[[blcij\[̂anbm̂[\el\è̂\
��ĉapg

W~s �̀ \̂êaf\g�iaaice�g\[̀ijj\f̂ic\i\|lafij\�alfb[̂\�o]iaicê̂�bc\�abebco\èie\è̂\mlceaimela\[̀ijj\â�iba\
la\â�jim̂\i\|i]je�\�al_]med\fiêabijd\la\bc[eijjieblc\�bèbc\è̂\�â[mabû_\�iaaice�\�̂abl_\i|êa\
y]u[eicebij\klf�ĵeblcp

W~v �̀ \̂êaf\gĥĉaij\klc_beblc[g\[̀ijj\f̂ic\è̂\ĥĉaij\klc_beblc[\l|\è̂\klc[ea]meblc\klceaimed\
klc[ea]meblc\riciôa\i[\Z_nb[la\w_beblc\�Z�Z\�lm]f̂ce\Z�Z\Z��������\w_beblc�p

�������\�̀ \̂bcêce\l|\è̂\klceaime\�lm]f̂ce[\b[\el\bcmj]_̂\ijj\bêf[\ĉm̂[[ia�\|la\è̂\�al�̂a\̂�̂m]eblc\ic_\mlf�ĵeblc\
l|\è̂\�la�\u�\è̂\klceaimelap\�̀ \̂klceaime\�lm]f̂ce[\iâ\mlf�ĵf̂ceia�d\ic_\�̀ie\b[\â�]bâ_\u�\lĉ\[̀ijj\û\i[\
ubc_bco\i[\b|\â�]bâ_\u�\ijj�\�̂a|laficm̂\u�\è̂\klceaimela\[̀ijj\û\â�]bâ_\lcj�\el\è̂ \̂�êce\mlc[b[êce\�bè\è̂\
klceaime\�lm]f̂ce[\ic_\âi[lciuj�\bc|̂aiuĵ\|alf\è̂f\i[\ûbco\ĉm̂[[ia�\el\�al_]m̂\è̂\bc_bmiê_\bcêc_̂_\â[]je[p
� ¡¢�£

������¤��c\è̂ \̂n̂ce\l|\mlc|jbme\la\_b[mâ�icmb̂[\iflco\è̂\klceaime\�lm]f̂ce[d\bcêa�âeieblc[\�bjj\û\ui[̂_\lc\è̂\
|ljjl�bco\�ablabeb̂[¥

WX klceaime\�Zoâ̂ f̂ce�p
W~ rl_b|bmieblc[p
WY Z__̂c_id\�bè\èl[̂\l|\jiêa\_iê\̀inbco\�âm̂_̂cm̂\ln̂a\èl[̂\l|\̂iajb̂a\_iêp
Wq �c[ea]meblc[\el\¦b__̂a[p
Ws ĥĉaij\klc_beblc[\l|\è̂\klceaime\|la\klc[ea]meblcd\klc[ea]meblc\riciôa\i[\Z_nb[la\w_beblcp
Wv �bnb[blc\��\l|\è̂\[�̂mb|bmieblc[p
Wx �bnb[blc[\��\èa]\§�\l|\è̂\[�̂mb|bmieblc[\ic_\_ai�bco[p
Wz �è̂a\_lm]f̂ce[\[�̂mb|bmijj�\̂c]f̂aiê_\bc\è̂\klceaime\i[\�iae\l|\è̂\klceaime\�lm]f̂ce[p

�c\è̂\mi[̂\l|\mlc|jbme\la\_b[mâ�icmb̂[\ûe�̂ ĉ\_ai�bco[\ic_\�bnb[blc[\��\èa]\§�\l|\è̂\[�̂mb|bmieblc[\la\�bèbc\la\
iflco\è̂\klceaime\�lm]f̂ce[\ic_\cle\mjiab|b̂_\u�\i__̂c_]fd\è̂\Zam̀bême\�bjj\_̂êafbĉ\�̀bm̀\ei�̂[\�âm̂_̂cm̂p

������£\ymijbco\�ai�bco[\|la\_bf̂c[blc[d\b|\_lĉd\b[\_lĉ\ie\è̂\klceaimelä[\l�c\ab[�p\\Zjj\_bf̂c[blc[\[̀l�c\lc\è̂\
�ai�bco[\iâ\[]u�̂me\el\n̂ab|bmieblc\l|\ime]ij\_bf̂c[blc[\u�\è̂\klceaimelap\\�e\b[\è̂\â[�lc[bubjbe�\l|\è̂\klceaimela\el\
n̂ab|�\ijj\_bf̂c[blc[\bc\è̂\|b̂j_\el\bc[]â\�al�̂a\ic_\imm]aiê\|be\l|\fiêabij[\ic_\bêf[\el\û\bc[eijĵ_p\\¦̂|lâ\
la_̂abco\ic�\fiêabij[\la\_lbco\ic�\�la�d\è̂\klceaimela\ic_\̂im̀\y]umlceaimela\[̀ijj\n̂ab|�\ijj\̂�b[ebco\mlc_beblc[\
ic_\f̂i[]âf̂ce[p\\�l\̂�eai\m̀iaô\la\mlf�̂c[ieblc\�bjj\û\ijjl�̂_\lc\imml]ce\l|\_b||̂âcm̂[\ûe�̂ ĉ\ime]ij\
_bf̂c[blc[\ic_\è̂\_bf̂c[blc[\bc_bmiê_\lc\è̂\�ai�bco[p\\Zc�\_b||̂âcm̂[\�̀bm̀\fi�\û\|l]c_\[̀ijj\û\[]ufbeê_\el\
è̂\klc[ea]meblc\riciôa\ic_\Zam̀bême\|la\â[lj]eblc\û|lâ\�alm̂ _̂bco\�bè\è̂\�la�pg
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XYZ[\[]̂_ àbâcdaef̂gbâfhaicjcak̂lm̂d̀ânfâoĵĝbajabapiâfdgpkgbk̂pod̂lonpk̂cp̂d̀âfhaicjcigdcopfq̂d̀âkgdâoĵd̀â
bajabapiâfdgpkgbk̂f̀grr̂lâd̀ârgdafd̂akcdcop̂gf̂ondrcpak̂cp̂d̀âsncrkcpt̂uokaf̂oĵvaŵxobŷzdgdâgpk{ob̂a|iahd̂gf̂
fhaicjcigrrm̂cpkcigdak̂od̀abwcfa}

~���Y]

������̂�p̂d̀âa�apd̂oĵiopjrcidf̂ob̂kcfibahgpicaf̂geopt̂d̀âuopdbgid̂�oineapdfq̂cpdabhbadgdcopf̂wcrr̂lâgf̂ondrcpak̂
npkab̂�̂�}�}�}

�������̂�p̂d̀âa�apd̂oĵcpiopfcfdapicaf̂wcd̀cp̂ob̂ladwaap̂hgbdf̂oĵd̀âuopdbgid̂�oineapdfq̂ob̂ladwaap̂d̀âuopdbgid̂
�oineapdf̂gpk̂ghhrciglrâfdgpkgbkfq̂iokaf̂gpk̂obkcpgpiafq̂d̀âuopdbgidob̂f̀grr�̂̂���̂hbo�ckâd̀âladdab̂�ngrcdm̂ob̂
tbagdab̂�ngpdcdm̂oĵ_obyq̂���̂ioehrm̂wcd̀̂d̀âeobâfdbcptapd̂ba�ncbaeapdq̂ob̂���̂acd̀ab̂ob̂lod̀̂cp̂giiobkgpiâwcd̀̂d̀â
�bìcdaid�f̂cpdabhbadgdcop}̂̂�̀âdabef̂gpk̂iopkcdcopf̂oĵd̀cf̂�̂�}�}�q̂̀owa�abq̂f̀grr̂pod̂barca�âd̀âuopdbgidob̂oĵgpm̂oĵ
d̀âolrctgdcopf̂fad̂jobd̀̂cp̂�̂�}�̂gpk̂�̂�}�}

��������̂�p̂d̀â�bgwcptfq̂tc�ap̂kceapfcopf̂f̀grr̂dgyâhbaiakapiâo�ab̂figrak̂eagfnbaeapdf̂gpk̂rgbta�figrâ
kbgwcptf̂o�ab̂fegrr�figrâkbgwcptf}̂̂zigrcpt̂�bgwcptf̂job̂kceapfcopfq̂cĵkopaq̂cf̂kopâgd̂d̀âuopdbgidob�f̂owp̂bcfy}

��������̂sajobâobkabcpt̂gpm̂egdabcgrf̂ob̂kocpt̂gpm̂_obyq̂d̀âuopdbgidob̂gpk̂agì ẑnliopdbgidob̂f̀grr̂�abcjm̂
eagfnbaeapdf̂gd̂d̀âhbo�aid̂fcdâgpk̂f̀grr̂lâbafhopfclrâjob̂d̀âiobbaidpaff̂oĵfnìêagfnbaeapdf}̂̂vôa|dbĝìgbtâob̂
ioehapfgdcop̂wcrr̂lâgrrowak̂op̂giionpd̂oĵkcjjabapiaf̂ladwaap̂gidngr̂kceapfcopf̂gpk̂d̀âkceapfcopf̂cpkcigdak̂op̂
d̀â�bgwcptf}̂̂�pm̂kcjjabapiaq̂ẁcì êgm̂lâjonpkq̂f̀grr̂lâfnlecddak̂dôd̀â�bìcdaid̂job̂baforndcop̂lajobâ
hboiaakcpt̂wcd̀̂d̀â_oby}

��������̂�ĵĝecpob̂ìgptâcp̂d̀â_obŷcf̂jonpk̂paiaffgbm̂knâdôgidngr̂jcark̂iopkcdcopfq̂d̀âuopdbgidob̂f̀grr̂fnlecd̂
kadgcrak̂kbgwcptf̂oĵfnì k̂ahgbdnbâjob̂ba�caŵlm̂d̀â�bìcdaid̂lajobâcpcdcgdcpt̂d̀âìgpta}
^
�������̂�̀âdabef̂�ypowrakta�q̂�baiotpc�a�̂gpk̂�kcfio�ab�q̂d̀acb̂bafhaidc�âkabc�gdc�af̂gpk̂fcecrgb̂dabef̂cp̂d̀â
uopdbgid̂�oineapdfq̂gf̂nfak̂cp̂bajabapiâdôd̀âuopdbgidobq̂f̀grr̂lâcpdabhbadak̂dôeagp̂d̀gd̂ẁcì d̂̀âuopdbgidob̂
ypowf̂�ob̂f̀onrk̂ypow�q̂baiotpc�af̂�ob̂f̀onrk̂baiotpc�a�̂gpk̂kcfio�abf̂�ob̂f̀onrk̂kcfio�ab�̂cp̂a|abicfcpt̂d̀âigbaq̂
fycrr̂gpk̂kcrctapiâba�ncbak̂lm̂d̀âuopdbgid̂�oineapdf}̂̂�̀âa|hbaffcop̂�bagfopglrm̂cpjabglra�̂gpk̂fcecrgb̂dabef̂cp̂
d̀âuopdbgid̂�oineapdf̂f̀grr̂lâcpdabhbadak̂dôeagp̂bagfopglrm̂cpjabglrâlm̂ĝuopdbgidob̂jgecrcgb̂wcd̀̂d̀â�bo�aid̂gpk̂
a|abicfcpt̂d̀âigbaq̂fycrr̂gpk̂kcrctapiâba�ncbak̂oĵd̀âuopdbgidob̂lm̂d̀âuopdbgid̂�oineapdf}

�������̂�̀âh̀bgfâ�habfcfdapdrm̂jgcrf�̂gpk̂od̀ab̂fcecrgb̂a|hbaffcopfq̂gf̂nfak̂cp̂bajabapiâdôd̀âuopdbgidobq̂f̀grr̂lâ
cpdabhbadak̂dôeagp̂gpm̂ioelcpgdcop̂oĵgidf̂ob̂oecffcopfq̂ẁcì îgnfaf̂d̀â�wpab̂ob̂d̀â�bìcdaid̂dôbagfopglrm̂
iopirnkâd̀gd̂d̀âuopdbgidob̂wcrr̂pod̂ioehradâd̀â_obŷwcd̀cp̂d̀âuopdbgid̂�ceaq̂job̂d̀âuopdbgid̂znêob̂cp̂
fnlfdgpdcgr̂ioehrcgpiâwcd̀̂d̀âba�ncbaeapdf̂oĵd̀âuopdbgid̂�oineapdf}
^
�������̂�p̂d̀âa�apd̂oĵcpiopfcfdapicaf̂wcd̀cp̂ob̂ladwaap̂hgbdf̂oĵd̀âuopdbgid̂�oineapdfq̂ob̂ladwaap̂d̀âuopdbgid̂
�oineapdf̂gpk̂ghhrciglrâfdgpkgbkfq̂iokaf̂gpk̂obkcpgpiafq̂d̀â�bìcdaid̂f̀grr̂lâd̀âforâgpk̂jcpgr̂cpdabhbadab̂gpk̂
wcrr̂cffnâĝwbcddap̂kaicfcop̂dôd̀â�wpab̂gpk̂d̀âuopdbgidob̂wcd̀cp̂ĝbagfopglrâdceâoĵwbcddap̂podcjcigdcop}̂̂�̀â
�bìcdaid�f̂kaicfcop̂f̀grr̂lâiopirnfc�âgpk̂jcpgr}

~���Y 

XY\[Z[\̂�̀â�wpab̂f̀grr̂jnbpcf̀d̂ôd̀âuopdbgidobq̂wcd̀cp̂jcjdaap̂kgmf̂gjdab̂baiachd̂oĵĝwbcddap̂ba�nafdq̂cpjobegdcop̂
paiaffgbm̂gpk̂bara�gpd̂job̂d̀âuopdbgidob̂dôa�grngdaq̂tc�âpodciâojq̂ob̂apjobiâeaìgpci�f̂rcap̂bct̀df}̂znì^
cpjobegdcop̂f̀grr̂cpirnkâĝiobbaid̂fdgdaeapd̂oĵd̀âbaiobk̂ratgr̂dcdrâdôd̀âhbohabdm̂op̂ẁcì d̂̀â�bo�aid̂cf̂roigdakq̂
nfngrrm̂bajabbak̂dôgf̂d̀âfcdaq̂gpk̂d̀â�wpab�f̂cpdabafd̂d̀abacp}

¡

XY\[\[\̂¢orrowcpt̂ioeeapiaeapd̂oĵd̀â_obŷgpk̂nhop̂wbcddap̂ba�nafd̂lm̂d̀âuopdbgidobq̂d̀â�wpab̂f̀grr̂jnbpcf̀d̂ô
d̀âuopdbgidob̂bagfopglrâa�ckapiâd̀gd̂d̀â�wpab̂̀gf̂egkâjcpgpicgr̂gbbgptaeapdf̂dôjnrjcrr̂d̀â�wpab�f̂olrctgdcopf̂
npkab̂d̀âuopdbgid̂oprm̂cĵ���̂d̀â�wpab̂jgcrf̂dôegyâhgmeapdf̂dôd̀âuopdbgidob̂gf̂d̀âuopdbgid̂�oineapdf̂ba�ncba£̂
���̂d̀âuopdbgidob̂ckapdcjcaf̂cp̂wbcdcpt̂ĝbagfopglrâiopiabp̂batgbkcpt̂d̀â�wpab�f̂glcrcdm̂dôegyâhgmeapd̂ẁap̂kna£̂̂
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XYZ[\]ẐZ_̀ âbcZdaZècZfXYgZĥecYd̂iijZ_̀ âbckZècZlXaeŶ_eZmnhoZpqZècZrsacYZq̂dikZeXZtYXudvcZkn_̀Zcudvca_cwẐkZ
YcxndYcvwZsdèdaZqXnYeccaZv̂jkZXqZècZlXaeŶ_eXYykZYcxnckewZècZlXaeŶ_eXYZĥjZdhhcvd̂ecijZkeXtZècZfXYgẐavwZdaZè̂eZ
cucaewZk̀ îiZaXedqjZècZrsacYZè̂eZècZfXYgZ̀̂kZkeXttcvoZzXscucYwZdqZècZYcxnckeZdkZĥvcZ{c_̂nkcẐZ_̀ âbcZdaZècZfXYgZ
ĥecYd̂iijZ_̀ âbckZècZlXaeŶ_eZmnhZnavcYZ[\]Ẑ{XucwZècZlXaeŶ_eXYZĥjZdhhcvd̂ecijZkeXtZXaijZè̂eZtXYedXaZXqZècZ
fXYgẐqqc_ecvZ{jZècZ_̀ âbcZnaediZYĉkXâ{icZcudvca_cZdkZtYXudvcvoZpqZècZfXYgZdkZkeXttcvZnavcYZèdkZmc_edXaZ|o|o|wZècZ
lXaeŶ_eZ}dhcZk̀ îiZ{cZc~ecavcvẐttYXtYd̂ecijẐavZècZlXaeŶ_eZmnhZk̀ îiZ{cZda_YĉkcvZ{jZècẐhXnaeZXqZècZ
lXaeŶ_eXYykZYĉkXâ{icZ_XkekZXqZk̀nevXsawZvcîjẐavZkêYe�ntwZtinkZdaecYckeẐkZtYXudvcvZdaZècZlXaeŶ_eZ�X_nhcaeko

�������Z�qecYZècZrsacYZqnYadk̀ckZcudvca_cZXqZqdâa_d̂iẐYŶabchcaekZnavcYZèdkZmc_edXaZ|o|wZècZrsacYZk̀ îiZaXeZ
ĥecYd̂iijZûYjZkn_̀Zqdâa_d̂iẐYŶabchcaekZsdèXneZtYdXYZaXed_cZeXZècZlXaeŶ_eXYof c̀YcZècZrsacYZ̀̂kZvckdbâecvZ
daqXYĥedXaZqnYadk̀cvZnavcYZèdkZmc_edXaZ|o|ẐkZ�_Xaqdvcaed̂iw�ZècZlXaeŶ_eXYZk̀ îiZgcctZècZdaqXYĥedXaZ_Xaqdvcaed̂iZ
âvZk̀ îiZaXeZvdk_iXkcZdeZeXẐajZXècYZtcYkXaoZzXscucYwZècZlXaeŶ_eXYZĥjZvdk_iXkcZ�_Xaqdvcaed̂i�ZdaqXYĥedXawẐqecYZ
kcucaZ[�]Zv̂jkyZaXed_cZeXZècZrsacYwZs̀cYcZvdk_iXknYcZdkZYcxndYcvZ{jZîswZda_invdabẐZkn{tXcâZXYZXècYZqXYhZXqZ
_XhtnikXYjZicb̂iZtYX_ckkZdkkncvZ{jẐZ_XnYeZXYZbXucYahcaêiZcaedejwZXYZ{jZ_XnYeZXYẐY{deŶeXY[k]ZXYvcYoZ}̀cZlXaeŶ_eXYZ
ĥjẐikXZvdk_iXkcZ�_Xaqdvcaed̂i�ZdaqXYĥedXaZeXZdekZchtiXjcckwZ_XakniêaekwZknYcedckwZmn{_XaeŶ_eXYkẐavZècdYZ
chtiXjcckwZmn{�kn{_XaeŶ_eXYkwẐavZXècYkZs̀XZaccvZeXZgaXsZècZ_XaecaeZXqZkn_̀ZdaqXYĥedXaZkXicijẐavZc~_inkducijZ
qXYZècZ�YX�c_eẐavZs̀XẐbYccZeXZĥdaêdaZècZ_Xaqdvcaed̂idejZXqZkn_̀ZdaqXYĥedXao

�������Zf c̀YcZècZrsacYZ̀̂kZvckdbâecvZdaqXYĥedXaZqnYadk̀cvZnavcYZèdkZmc_edXaZ|o|ẐkZ�_Xaqdvcaed̂iw�ZècZlXaeŶ_eXYZ
k̀ îiZgcctZècZdaqXYĥedXaZ_Xaqdvcaed̂iẐavZk̀ îiZaXeZvdk_iXkcZdeZeXẐajZXècYZtcYkXaoZzXscucYwZècZlXaeŶ_eXYZĥjZ
vdk_iXkcZ�_Xaqdvcaed̂i�ZdaqXYĥedXawẐqecYZkcucaZ[�]Zv̂jkyZaXed_cZeXZècZrsacYwZs̀cYcZvdk_iXknYcZdkZYcxndYcvZ{jZîswZ
da_invdabẐZkn{tXcâZXYZXècYZqXYhZXqZ_XhtnikXYjZicb̂iZtYX_ckkZdkkncvZ{jẐZ_XnYeZXYZbXucYahcaêiZcaedejwZXYZ{jZ_XnYeZ
XYẐY{deŶeXY[k]ZXYvcYoZ}̀cZlXaeŶ_eXYZĥjẐikXZvdk_iXkcZ�_Xaqdvcaed̂i�ZdaqXYĥedXaZeXZdekZchtiXjcckwZ_XakniêaekwZ
knYcedckwZmn{_XaeŶ_eXYkẐavZècdYZchtiXjcckwZmn{�kn{_XaeŶ_eXYkwẐavZXècYkZs̀XZaccvZeXZgaXsZècZ_XaecaeZXqZkn_̀Z
daqXYĥedXaZkXicijẐavZc~_inkducijZqXYZècZ�YX�c_eẐavZs̀XẐbYccZeXZĥdaêdaZècZ_Xaqdvcaed̂idejZXqZkn_̀ZdaqXYĥedXao

�������Z�~_cteZqXYZtcYhdekẐavZqcckZè̂eẐYcZècZYcktXakd{didejZXqZècZlXaeŶ_eXYZnavcYZècZlXaeŶ_eZ�X_nhcaekwZ
da_invdabZèXkcZYcxndYcvZnavcYZmc_edXaZ\o�o�wZècZrsacYZk̀ îiZkc_nYcẐavZt̂jZqXYZac_ckk̂YjẐttYXûikwZĉkchcaekwZ
k̂kckkhcaekẐavZ_̀ ŶbckZYcxndYcvZqXYZ_XakeYn_edXawZnkcZXYZX__nt̂a_jZXqZtcYĥacaeZkeYn_enYckZXYZqXYZtcYĥacaeZ
_̀ âbckZdaZc~dkedabZq̂_didedckoZ�aickkZXècYsdkcZtYXudvcvZnavcYZècZlXaeŶ_eZ�X_nhcaekwZècZrsacYwẐkkdkecvZ{jZècZ
lXakeYn_edXaZ� â̂bcYwZk̀ îiZkc_nYcẐavZt̂jZqXYZècZ{ndivdabZtcYhdeo}̀cZrsacYZk̀ îiZĥgcẐûdî{icZqXYZdaktc_edXawZ
ntXaZYcxnckewZè̂eZqdcivZknYucjZXYZeckedabZdaqXYĥedXaZXqZc~dkedabZ_XavdedXakwZs̀d_̀ZdkZgaXsaZeXZ{cẐûdî{icwẐavZs̀d_̀Z
dkZ̀civZ{jZècZrsacYẐeZècdYZXqqd_ckoZZmn_̀ZYc_XYvkẐYcZaXeZlXaeŶ_eZ�X_nhcaekẐavZècZrsacYZĥgckZaXZ
YctYckcaêedXaẐkZeXZècdYẐ__nŶ_jZXYZ_Xhticecackko
������

�������Z}̀cZrsacYZk̀ îiZqnYadk̀ZknYucjkZvck_Yd{dabZt̀jkd_̂iZ_̀ Ŷ̂_ecYdked_kwZicb̂iZidhdêedXakẐavZnedidejZiX_̂edXakZqXYZècZ
kdecZXqZècZ�YX�c_ewẐavẐZicb̂iZvck_YdtedXaZXqZècZkdecoZ}̀cZlXaeŶ_eXYZk̀ îiZ{cZcaedeicvZeXZYcijZXaZècZYĉkXâ{icẐ__nŶ_jZXqZ
daqXYĥedXaZqnYadk̀cvZ{jZècZrsacYZ{neZk̀ îiZc~cY_dkcZtYXtcYZtYc_̂nedXakZYcîedabZeXZècZk̂qcZtcYqXYĥa_cZXqZècZfXYgo

�������Z}̀cZrsacYZk̀ îiZĥjZqnYadk̀ZdaqXYĥedXaZXYZkcYud_ckZYcxndYcvZXqZècZrsacYZ{jZècZlXaeŶ_eZ�X_nhcaekZsdèZ
YĉkXâ{icZtYXhteackkoZ}̀cZrsacYZk̀ îiZĥjẐikXZqnYadk̀ẐajZXècYZdaqXYĥedXaZXYZkcYud_ckZnavcYZècZrsacYykZ_XaeYXiZ
âvZYcicûaeZeXZècZlXaeŶ_eXYykZtcYqXYĥa_cZXqZècZfXYgZsdèZYĉkXâ{icZtYXhteackkẐqecYZYc_cdudabZècZlXaeŶ_eXYykZ
sYdeecaZYcxnckeZqXYZkn_̀ZdaqXYĥedXaZXYZkcYud_cko

�������Z�aickkZXècYsdkcZtYXudvcvZdaZècZlXaeŶ_eZ�X_nhcaekwZècZrsacYZk̀ îiZqnYadk̀ZeXZècZlXaeŶ_eXYZXacZ_XtjZXqZ
ècZlXaeŶ_eZ�X_nhcaekZqXYZtnYtXkckZXqZĥgdabZYctYXvn_edXakZtnYkn̂aeZeXZmc_edXaZ�o�o|oĉ_̀Z�YdhcZlXaeŶ_eXYZècZ
qXiiXsdab�

�� lXtdckZqXYZlXakeYn_edXa�ZZ}̀cZ�YdhcZlXaeŶ_eXYkZsdiiZĉ_̀Z{cZqnYadk̀cvZsdèXneZ_̀ ŶbcZntZeXZesXZ[|]Z
kcekZXqZlXaeŶ_eZ�ŶsdabkwZ�YX�c_eZ� ân̂ikẐavZ�dvZ�vvcavnhkZqXYZnkcZvnYdabZ_XakeYn_edXaZqXYZècdYZ
XsaZnkcẐavZècZnkcZXqZècdYZmn{_XaeŶ_eXYko

�� rsacYZk̀ îiZqnYadk̀ẐvvdedXâiZkcekZntXaẐZlXaeŶ_eXYykZsYdeecaZYcxnckeoZZmn_̀ẐvvdedXâiZkcekZsdiiZ{cZ
tYXudvcvẐeZècZ_XkeZXqZtYdaedabwZtXkêbcẐavZ̀̂avidaboZZ�̂Yed̂iZkcekZsdiiZ�r}Z{cZtYXudvcvo

�  mn{_XaeŶ_eXYkẐavZXècYZcaededckZvckdYdabZ_XtdckZXqZ�ŶsdabkẐavZXècYZ_XaeŶ_eZ�X_nhcaekZk̀ îiZ
X{êdaZèchZqYXhZècZYcktc_educZ�YdhcZlXaeŶ_eXYo
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X

YZ[\]\̂Z_̀abcdeafbg̀hiibejkbglmafnogapbqofarkpbjfb̀hnabrjekfjibjfbhlk̀jfoksbjnafpbejfbtabfagmjegotiabujfpbk̀ab
vjekfhrkjfgwbxahegpbxak̀jqgpbkar̀eoylagpbgaylaeragpbjfbmfjraqlfagbjubrjegkflrkojebjfbk̀abghuaksbmfarhlkojegbheqb
mfjzfhxgboeroqaekbk̀afakjpbjfbujfbhesbuhoilfabjubk̀abvjekfhrkjfbkjbrjxmisbdok̀bihdgbjfbfazlihkojegbhmmiorhtiabkjbk̀ab
ulfeog̀oezbjfbmafujfxherabjubk̀ab{jf|}bbcdeafbdoiibejkbtabfagmjegotiabujfbvjekfhrkjfwgbuhoilfabkjbmafujfxbjfbulfeog̀b
k̀ab{jf|boebhrrjfqherabdok̀bk̀abvjekfhrkb~jrlxaekg}

����Ẑ

�������b�ebk̀abanaekbvjekfhrkjfbuhoigpbfaulgagbjfbeaziarkgbkjbmafujfxbrijgajlkbjtiozhkojegpboerilqoezbdok̀jlkbioxokhkojeb
mafujfxherabjuboerjxmiakabokaxgbhgbhkkhr̀aqbkjbk̀abvafkouorhkabjub�ltgkhekohibvjxmiakojepbdok̀oebujfks�uonab����bqhsgb
ujiijdoezbk̀abqhkabjub�ltgkhekohibvjxmiakojebjfbkoxabufhxabxlklhiisbhzfaaqblmjebtakdaaebcdeafbheqb�foxab
vjekfhrkjfpbk̀abcdeafbxhspbdok̀jlkbulfk̀afbejkorab�a�ramkbkjboeujfxbk̀abvjekfhrkjfbokgbhkkaxmkbkjbrlfabogboehqaylhka�b
heqbdok̀jlkbmfa�lqorabkjbjk̀afbfaxaqoagbk̀abcdeafbxhsb̀hnapbrjffarkbglr̀bqauoroaeroag}bb�ebglr̀brhgapbhebhmmfjmfohkab
v̀hezabcfqafbg̀hiibtabogglaqbqaqlrkoezbufjxb�hsxaekgbk̀aebjfbk̀afahukafbqlabkjbvjekfhrkjfbk̀abrjgkbjubrjffarkoezbglr̀b
qauoroaeroag}bbvjekfhrkjfbg̀hiibtabiohtiabkjbk̀abcdeafbujfbhesbhqqokojehibrjgkgpboerilqoezbdok̀jlkbioxokhkojepbk̀jgab
r̀hfzaqbtsb�fr̀okarkpb�kkjfeasgpbjfbjk̀afgbhkkfotlkhtiabkjbglr̀buhoilfapbfaulghipbjfbeaziark}

YZ[\�Z�������Z���� �Z¡¢�Z£��Z¢¡Z���¤����
YZ[\�\¥¦{ àk̀afb{jf|bjubnhfojlgbvjekfhrkjfgbogbjfbogbejkbmhfkohiisbjfbuliisbrjxmiakaqpbk̀abmfaxogagb�gokabheqbtloiqoezg�b
hfabk̀abmfjmafksbjubk̀abcdeafbd̀jbg̀hiib̀hnabrafkhoebfoz̀kgbheqbmfonoiazagboebrjeearkojebdok̀blgabjubghxa}

YZ[\�\[¦�ebglr̀banaekpbvjekfhrkjfbd̀jgableuoeog̀aqb{jf|bogbmafujfxaqbgltgaylaekisbg̀hiibtabfagmjegotiabujfbk̀ab
mfanaekojebjubhesbqhxhzabkjbglr̀bcdeafwgboegkhiihkoje}bb�lr̀blgabjfbjrrlmhersbtsbk̀abcdeafbg̀hiiboebejboegkherab
rjegkoklkabhrramkherabjubhesbjubk̀ab{jf|}

X

YZ]\¥\¥\¥¦{ àfabk̀abdjfqgb§vjekfhrkjf§pb§�foxabvjekfhrkjf§pbjfbhesbfauafaerabkjb§ahr̀bvjekfhrkjf§bjrrlfgboebk̀ab
vjekfhrkb~jrlxaekgpbk̀asbg̀hiibxahebk̀abmafgjepbuofxgbjfbjfzheöhkojeb̀hnoezbhbvjekfhrkbujfbk̀ab{jf|bhgbgakbujfk̀boeb
k̀ab�zfaaxaek}

YZ]\¥\¥\[¦_̀abvjekfhrkjfbfamfagaekgbkjbk̀abcdeafbk̀hkbokbmjggaggagbk̀abg|oiipba�mafoaerapbheqbfagjlfragbkjbmafujfxbk̀ab
{jf|brjxmakaekisbheqbqoiozaekisboebhebjfqafisbheqbghuabuhg̀ojebheqboebhrrjfqherabdok̀bk̀abhekoromhkaqbxoiagkjeab
heq©jfbrjxmiakojebqhka�g�bhgbhmmiorhtia}

����Z¥ª

YZ]\[\[\¥¦_̀abvjekfhrkjfbg̀hiibmfjxmkisbejkousbk̀abvjegkflrkojeb«hehzafbheqb�fr̀okarkpboebdfokoezpbjubhesb
oerjegogkaeroagbjfbaffjfgbkjbmfjnoqabk̀ab�fr̀okarkbhxmiabkoxabujfbjtgafnhkojepboenagkozhkojepbqakhoibqfhdoezgpbakr}

YZ]\[\[\[¦�iibvjekhrkjfgbgltxokkoezbtoqbmfjmjghigbg̀hiibtabmfaglxaqbkjb̀hnaba�hxoeaqbk̀abgokabkjbrjegoqafbuliisbhiib
rjeqokojegpbd̀or̀bxhsb̀hnabhbtahfoezbjebk̀ab{jf|pbheqbkjb̀hnabhrrjlekaqbujfbk̀agabrjeqokojegboebk̀aofbtoqbmfjmjghig}

YZ]\[\[\]¦{ àebfaylofaqpbjuu�gokabgkjfhzabogbk̀abfagmjegotoioksbjubk̀abvjekfhrkjf}

YZ]\[\[\¬¦_̀aba�hrkeaggbjubzfhqagpbaianhkojegpbqoxaegojegpbjfbijrhkojegboeqorhkaqbjebk̀ab~fhdoezgbjub{jf|boegkhiiaqbtsb
jk̀afgbogbejkbzlhfhekaaqbtsbk̀abvjegkflrkojeb«hehzafpb�fr̀okarkpbjfbk̀abcdeaf}

YZ]\[\[\¦®�ramkbhgbkjbhesbfamjfkaqbaffjfgpboerjegogkaeroagbheqbkjbrjerahiaqbjfble|ejdebrjeqokojegbfauaffaqbkjboeb̄b
°}±}�pbtsba�arlkoezbk̀ab�zfaaxaekpbk̀abvjekfhrkjfbfamfagaekgbk̀abujiijdoez²

�� _̀abvjekfhrkb~jrlxaekgbhfabgluuoroaekisbrjxmiakabheqbqakhoiaqbujfbk̀abvjekfhrkjfbkjb�³�bmafujfxbk̀ab
{jf|bfaylofaqbkjbmfjqlrabk̀abfaglikgboekaeqaqbtsbk̀abvjekfhrkb~jrlxaekgbheqb�́�brjxmisbdok̀bhiibk̀ab
faylofaxaekgbjubk̀abvjekfhrkb~jrlxaekg}
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XY Z[\]̂_̀a]̀\bcd̀\e]fg]h[\]i_jh̀klh]m_lcn\jhop]djlqcedjrp]sdh[_ch]qdndhkhd_jop]kqq]l_joh̀clhd_j]e\hkdqop]
l_joh̀clhd_j]n\kjop]n\h[_eop]t̀_l\ec̀\]kje]h\l[jdbc\o]j\l\ook̀g]h_]t\̀u_̀n]h[\]̂ _̀ap]co\]_u]
nkh\̀dkqop]o\q\lhd_j]_u]\bcdtn\jh]kje]̀\bcd̀\n\jho]_u]t̀_eclh]nkjcuklhc̀\̀o]k̀\]l_jodoh\jh]sdh[v]]wxy]
r__e]kje]o_cje]t̀klhdl\o]sdh[dj]h[\]l_joh̀clhd_j]djecoh̀gz]w{y]r\j\̀kqqg]t̀\|kdqdjr]kje]kll\th\e]
djecoh̀g]ohkjek̀eo]kttqdlkfq\]h_]̂ _̀az]w}y]̀\bcd̀\n\jho]_u]kjg]sk̀̀kjhd\o]kttqdlkfq\]h_]h[\]̂ _̀az]kje]
w~y]kqq]qksop]_̀edjkjl\op]̀\rcqkhd_jop]̀cq\o]kje]_̀e\̀o]s[dl[]f\k̀]ct_j]h[\]i_jh̀klh_̀�o]t\̀u_̀nkjl\]_u]
h[\]̂ _̀a�

����������Z[\]i_jh̀klh_̀]o[kqq]okhdoug]dho\qu]ko]h_]h[\]kllc̀klg]_u]kqq]r̀ke\op]\q\|khd_jop]edn\jod_jop]kje]q_lkhd_jo]
djedlkh\e]_j]h[\]m̀ksdjro�]]̂[\̀\]h[\]̂ _̀a]_u]h[do]i_jh̀klh]l_jj\lho]_̀]djh\̀ukl\o]sdh[]\�dohdjr]_̀]_h[\̀]̂ _̀ap]
i_jh̀klh_̀]o[kqq]|\̀dug]kh]h[\]odh\]kqq]l_jedhd_jo]_u]ocl[]\�dohdjr]_̀]_h[\̀]̂ _̀a�]]�jg]\̀̀_̀o]ec\]h_]h[\]i_jh̀klh_̀�o]
ukdqc̀\]h_]|\̀dug]ocl[]dju_̀nkhd_j]o[kqq]f\]t̀_nthqg]̀\n\ed\e]fg]h[\]i_jh̀klh_̀]kh]j_]keedhd_jkq]l_oh]h_]h[\]�sj\̀�

�����������\u_̀\]_̀e\̀djr]kjg]nkh\̀dkqo]_̀]e_djr]kjg]̂ _̀ap]h[\]i_jh̀klh_̀]kje]\kl[]�cfl_jh̀klh_̀]o[kqq]|\̀dug]kqq]
\�dohdjr]l_jedhd_jo]kje]n\koc̀\n\jho�]]�jg]eduu\̀\jl\op]s[dl[]nkg]f\]u_cjep]f\hs\\j]klhckq]n\koc̀\n\jho]kje]
edn\jod_jo]djedlkh\e]_j]h[\]m̀ksdjro]o[kqq]f\]ocfndhh\e]h_]h[\]�̀l[dh\lh]u_̀]̀\o_qchd_j]f\u_̀\]t̀_l\\edjr]sdh[]h[\]
^_̀a�]]�_]\�h̀k]l_nt\jokhd_j]sdqq]f\]kqq_s\e]u_̀]ocl[]edol̀\tkjld\o�

�������]Z[\]i_jh̀klh_̀]do]j_h]̀\bcd̀\e]h_]kol\̀hkdj]h[kh]h[\]i_jh̀klh]m_lcn\jho]k̀\]dj]kll_̀ekjl\]sdh[]�u]h[\]
i_jh̀klh_̀]f\qd\|\o]h[kh]keedhd_jkq]l_oh]_̀]hdn\]do]dj|_q|\e]f\lkco\]_u]lqk̀dudlkhd_jo]_̀]djoh̀clhd_jo]h[\]�̀l[dh\lh]dooc\o]
dj]̀\ot_jo\]h_]h[\]i_jh̀klh_̀�o]j_hdl\o]_̀]̀\bc\oho]u_̀]dju_̀nkhd_j]tc̀ockjh]h_]�\lhd_jo]}�{�{]_̀]}�{�}p]h[\]i_jh̀klh_̀]
o[kqq]ocfndh]iqkdno]ko]t̀_|de\e]dj]�̀hdlq\]x��]�u]h[\]i_jh̀klh_̀]ukdqo]h_]t\̀u_̀n]h[\]_fqdrkhd_jo]_u]�\lhd_jo]}�{�{]_̀]
}�{�}p]h[\]i_jh̀klh_̀]o[kqq]tkg]ocl[]l_oho]kje]eknkr\o]h_]h[\]�sj\̀p]ocf�\lh]h_]o\lhd_j]x��x��p]ko]s_cqe][k|\]f\\j]
k|_de\e]du]h[\]i_jh̀klh_̀][ke]t\̀u_̀n\e]ocl[]_fqdrkhd_jo�]�u]h[\]i_jh̀klh_̀]t\̀u_̀no]h[_o\]_fqdrkhd_jop]h[\]i_jh̀klh_̀]
o[kqq]j_h]f\]qdkfq\]h_]h[\]�sj\̀]_̀]�̀l[dh\lh]u_̀]eknkr\o]̀\ocqhdjr]ù_n]\̀̀_̀op]djl_jodoh\jld\o]_̀]_ndood_jo]dj]h[\]
i_jh̀klh]m_lcn\jhop]u_̀]eduu\̀\jl\o]f\hs\\j]ud\qe]n\koc̀\n\jho]_̀]l_jedhd_jo]kje]h[\]i_jh̀klh]m_lcn\jhop]_̀]u_̀]
j_jl_ju_̀ndhd\o]_u]h[\]i_jh̀klh]m_lcn\jho]h_]kttqdlkfq\]qksop]ohkhch\op]_̀edjkjl\op]l_e\op]̀cq\o]kje]̀\rcqkhd_jop]_̀]
qksucq]_̀e\̀o]_u]tcfqdl]kch[_̀dhd\op]fch]h[\]i_jh̀klh_̀]o[kqq]t̀_nthqg]̀\t_̀h]h_]h[\]i_joh̀clhd_j]�kjkr\̀]kje]�̀l[dh\lh]
kjg]j_jl_ju_̀ndhg]edol_|\̀\e]fg]_̀]nke\]aj_sj]h_]h[\]i_jh̀klh_̀]ko]k]̀\bc\oh]u_̀]dju_̀nkhd_j]ocfndhh\e]h_]
i_joh̀clhd_j]�kjkr\̀]dj]ocl[]u_̀n]ko]h[\]i_joh̀clhd_j]�kjkr\̀]kje]�̀l[dh\lh]nkg]̀\bcd̀\�kje]qksucq]_̀e\̀o]_u]
tcfqdl]kch[_̀dhd\o�

�������]�u]h[\]i_jh̀klh_̀]f\qd\|\o]h[kh]keedhd_jkq]l_oh]_̀]hdn\]do]dj|_q|\e]f\lkco\]_u]lqk̀dudlkhd_jo]_̀]djoh̀clhd_jo]h[\]
�̀l[dh\lh]dooc\o]dj]̀\ot_jo\]h_]h[\]i_jh̀klh_̀�o]j_hdl\o]_̀]̀\bc\oho]u_̀]dju_̀nkhd_j]tc̀ockjh]h_]�\lhd_jo]}�{�{]_̀]}�{�}p]
h[\]i_jh̀klh_̀]o[kqq]ocfndh]iqkdno]ko]t̀_|de\e]dj]�̀hdlq\]x��]�u]h[\]i_jh̀klh_̀]ukdqo]h_]t\̀u_̀n]h[\]_fqdrkhd_jo]_u]
�\lhd_jo]}�{�{]_̀]}�{�}p]h[\]i_jh̀klh_̀]o[kqq]tkg]ocl[]l_oho]kje]eknkr\o]h_]h[\]�sj\̀p]ocf�\lh]h_]o\lhd_j]x��x��p]ko]
s_cqe][k|\]f\\j]k|_de\e]du]h[\]i_jh̀klh_̀][ke]t\̀u_̀n\e]ocl[]_fqdrkhd_jo�]�u]h[\]i_jh̀klh_̀]t\̀u_̀no]h[_o\]
_fqdrkhd_jop]h[\]i_jh̀klh_̀]o[kqq]j_h]f\]qdkfq\]h_]h[\]�sj\̀]_̀]�̀l[dh\lh]u_̀]eknkr\o]̀\ocqhdjr]ù_n]\̀̀_̀op]
djl_jodoh\jld\o]_̀]_ndood_jo]dj]h[\]i_jh̀klh]m_lcn\jhop]u_̀]eduu\̀\jl\o]f\hs\\j]ud\qe]n\koc̀\n\jho]_̀]l_jedhd_jo]
kje]h[\]i_jh̀klh]m_lcn\jhop]_̀]u_̀]j_jl_ju_̀ndhd\o]_u]h[\]i_jh̀klh]m_lcn\jho]h_]kttqdlkfq\]qksop]ohkhch\op]
_̀edjkjl\op]l_e\op]̀cq\o]kje]̀\rcqkhd_jop]kje]qksucq]_̀e\̀o]_u]tcfqdl]kch[_̀dhd\o�

�������

����������������� ¡¢�¢£¤�¥ ¦§v
Ẍ ©kl[]i_jh̀klh_̀]o[kqq]lk̀\ucqqg]qkg]_ch]dho]̂ _̀a]dj]kll_̀ekjl\]sdh[]h[\]i_jh̀klh]m_lcn\jho]kje]o[kqq]

l__̀edjkh\]dho]̂ _̀a]sdh[]\�dohdjr]kje]j\s]̂ _̀a]kje]dh]o[kqq]|\̀dug]kqq]qdj\o]kje]q\|\qo]djedlkh\e]dj]h[\]
i_jh̀klh]m_lcn\jho]h[kh]kuu\lh]dho]̂ _̀a�

XY �e�cohn\jho]̀\bcd̀\e]h_]ocdh]ud\qe]l_jedhd_jo]o[kqq]f\]nke\]_jqg]kuh\̀]h[\]i_joh̀clhd_j]�kjkr\̀�o]kje]
�̀l[dh\lh�o]̀\|d\s�]]©kl[]i_jh̀klh_̀]o[kqq]f\]̀\ot_jodfq\]u_̀]h[\]kllc̀klg]_u]qkg_ch]kje]o[kqq]l_̀̀\lh]kh]
dho]_sj]\�t\jo\]kjg]̂ _̀a]h[kh][do]u_̀l\o][k|\]qkde]_ch]djl_̀̀\lhqg�

Xª ^[\̀\]\bcdtn\jh]qdj\o]_̀]tdtdjr]kje«_̀]l_jecdh]k̀\]o[_sj]edkr̀knnkhdlkqqgp]h[\]i_jh̀klh_̀]o[kqq]f\]
\̀ot_jodfq\]u_̀]h[\]l__̀edjkhd_j]kje]_̀e\̀qg]k̀̀kjr\n\jh]_u]h[\]|k̀d_co]qdj\o]_u]tdtdjr]kje]l_jecdh]
djlqce\e]dj]h[\]̂_̀a]_u]dho]i_jh̀klh�]]i_jh̀klh_̀]o[kqq]l__̀edjkh\]dho]s_̀a]kje]t̀\|\jh]kqq]djh\̀u\̀\jl\o]
f\hs\\j]\bcdtn\jhp]qdj\o]_u]tdtdjrp]k̀l[dh\lhc̀kq]u\khc̀\op]kje]k|_de]kjg]cjodr[hqg]k̀̀kjr\n\jho]dj]h[\]
\�t_o\e]k̀\ko�



��������������	
�
�������
������������	����
��������������������� !"#$%&%'(()*%)++(*%,-.%)+'(%/�%0#1%231 !4,-%5-6$!$7$1%�8%2 4#!$14$69%2::% !"#$6% 161 ;1.9�
0#1%<231 !4,-%5-6$!$7$1%�8%2 4#!$14$6*=%<252*=%$#1%252%>�"�*%,-.%<252%��-$ ,4$%?�4731-$6=%, 1% 1"!6$1 1.%$ ,.13, @6%,-.%3,�%-�$%/1%761.%A!$#�7$%�1 3!66!�-9%0#!6%
.�4731-$%A,6%� �.741.%/�%252%6�8$A, 1%,$%'BC+DCDD%E0%�-%')F+GF)+)'%7-.1 %H .1 %I�9JKB())L))D%A#!4#%1M�! 16%�-%+GF'GF)+))*%!6%-�$%8� % 16,:1*%!6%:!41-61.%8� %
�-1N$!31%761%�-:�*%,-.%3,�%�-:�%/1%761.%!-%,44� .,-41%A!$#%$#1%252%��-$ ,4$%?�4731-$6O%01 36%�8%P1 ;!419%0�% 1�� $%4��� !"#$%;!�:,$!�-6*%1N3,!:%
4��� !"#$Q,!,9� "9
R�
��S��
�T% U'B++)G+(LGV

W

X

YZ[\[\]̂_̀abcdefghiijklminopqirsilottulvwotsivoiuxwsvwtyisuzups{i|}k~�wty{imurvwty{irt�iu}ulvpwlis�svu~s{ismr}}i�ui
�otuirvirivw~uirypuur�}uivoivmui�ztupirt�i�otsvpklvwoti�rtryupirt�ismr}}i�ui�uvup~wtu�irt�irypuu�ivoizu}}iwti
r��rtluio�ivmuirlvkr}i�owtyio�isklminopqisoirsivoiwtvup�upuirsi}wvv}uirsi|ossw�}uizwvmivmuio|uprvwotirt�iksuio�iuxwsvwtyi
�rlw}wvwus�iijmkv�oztsi~ksvi�uiloop�wtrvu�ivmpokymivmui�otsvpklvwoti�rtryupi��imokpsi|pwopivoismkvi�ozt�ii�mui
lotvwtku�iktwtvuppk|vu�io|uprvwotio�ir}}i�rlw}wvwusiwsiussutvwr}�ii��irt�iuxwsvwtyi�rlw}wvwusi~ksvi�uiwtvuppk|vu�{ivmui
�otvprlvopi�opivmuinopqismr}}i|po�w�uir}}itulussrp�ivu~|oprp�i�rlw}wvwusirt�ilottulvwotsitulussrp�i�opi~rwtvrwtwtyi
uxwsvwtyi�rlw}wvwus�ii�oi~ulmrtwlr}{imurvwty{i|}k~�wty{is|pwtq}up{iopiu}ulvpwlisup�wlusismr}}i�uiwtvuppk|vu�irvirt�ivw~u{i
uxlu|virsir||po�u�iwtir��rtlui��ivmui�ztup�ii�}}ilo~~ktwlrvwotis�svu~si~ksvi�ui~rwtvrwtu�izwvmokviwtvuppk|vwot�ii
�si~klmipu}rvu�izopqirsi|ossw�}uismr}}i�ui|up�op~u�i|pwopivoismkv��ozts{isoirsivoi~wtw~w�uivmui|upwo�io�ismkv��ozt�ii
�}}i~rvupwr}irt�i~rt|ozupivoi�oivmuizopqiwt�o}�u�ismr}}i�uirvivmui�o�i|pwopivoiwtvuppk|vwotio�isup�wlus�

�������i��ivmuinopqiwt�o}�usirijlmoo}i�rlw}wv�{ivmui�otvprlvopipu|pusutvsivmrviwviwsi�r~w}wrpizwvmirt�ismr}}ir�mupuivoivmui
��tw�op~ijvrt�rp�si�opijlmoo}i�otsvpklvwotirt�i�rwtvutrtlui�po�ulvs�isuvi�opvmirvi�i�uzi�opqi�o�uio�i�k}usirt�i
�uyk}rvwotsi������i��i�����i�����

 ¡¢£Z¤¥

����¦�¦i§̈a©ª«¬fb�®̄dca°bg±ii²xlu|virsiovmupzwsuis|ulw�wu�{izmutu�upiri~rvupwr}{irpvwl}uiopi|wuluio�iu³kw|~utviwsi
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vmupu���iinmuvmupiopitovivmui�plmwvulvirllu|vsiri|po|osu�isk�svwvkvwot{i�otvprlvopismr}}ipuw~�kpsuivmui
�ztupi�opivmuilmrpyusio�ivmui�plmwvulvirt�ivmui�plmwvulvµsi�otsk}vrtvsi�opiu�r}krvwtyiurlmi|po|osu�i
sk�svwvkvwot�i�tivmuiu�utvi�ztupiwsitovio�}wyrvu�ivoi|r�i�plmwvulvi�opisklmilosvsiwtlkppu�i��ivmui
�plmwvulviwtiu�r}krvwtyi|po|osu�ijk�svwvkvwotsirsi���wvwotr}ijup�wlus�i�otvprlvopismr}}i|r�i�plmwvulvµsi
r��wvwotr}ilosvi�opisklmiu�r}krvwoti�wpulv}�ivoi�plmwvulvirsirivmwp��|rpv�i�utu�wlwrp�ikt�upivmwsi�otvprlv�

�� ¾k}}iux|}rtrvwotio�ivmui|po|osu�isk�svwvkvwotirt�isk�~wvvr}io�ir}}isk||opvwtyi�rvriwtl}k�wtyivulmtwlr}i
wt�op~rvwot{ilrvr}oyilkvs{izrpprtvwus{ivusvipusk}vs{iwtsvr}}rvwotiwtsvpklvwots{io|uprvwtyi|polu�kpus{irt�i
ovmupi}wquiwt�op~rvwotitulussrp�i�opirilo~|}uvuiu�r}krvwotio�ivmuisk�svwvkvwot�

�¿ �ursotsivmuisk�svwvkvwotiwsir��rtvryuoksirt�Àopitulussrp�{iwtl}k�wtyivmui�utu�wvsivoivmui�ztupirt�i
nopqiwtivmuiu�utvisk�svwvkvwotiwsirllu|vr�}u�

�Á �muir��ksv~utv{iw�irt�{iwtivmui�otvprlvijk~iwtivmuiu�utvivmuisk�svwvkvwotiwsirllu|vr�}u�
�Â �muir��ksv~utv{iw�irt�{iwtivmuivw~uio�ilo~|}uvwotio�ivmuilotvprlvirt�ivmuilotsvpklvwotislmu�k}uiwtivmui

u�utvivmuisk�~wsswotiwsirllu|vr�}u�
�Ã �otvprlvopismr}}i�u~otsvprvuivmrvivmui|po|osu�isk�svwvkvwotilot�op~sirt�i~uuvsir}}ivmuipu³kwpu~utvsio�i
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WXY Z[\]̂_̂[̂_̀a]bcadbcêfgaĉf]bhcib\fbgfjfk̂fdbl_̂mb̀gbl_̂m̀[̂blg_̂̂fabfnoecaĉ_̀ap
WXX q̀b][\]̂_̂[̂fbhĉfg_ceb]mceeb\fbo[gkmc]fdb̀gb_a]̂ceefdb\ib̂mfbr̀âgck̂̀gbl_̂m̀[̂b̂mfbsgkm_̂fk̂t]blg_̂̂fab

coog̀ucepbbvĉfg_ceb̂mĉwb_ab̂mfbsgkm_̂fk̂t]b̀o_a_̀awb_]b_axfg_̀gb̂̀b̂mĉb]ofk_x_fdb̀gb_]b[a][_̂fdbx̀gb̂mfb
_âfadfdb[]fbl_eeb\fbgfjfk̂fdpbbymfbsgkm_̂fk̂t]bdfk_]_̀abgfzcgd_azbckkfôcakfb̀xbf{[ce]b]mceeb\fbx_acepbb
ymfbg_]|b̀xblmf̂mfgbcbog̀ò]fdb][\]̂_̂[̂_̀abl_eeb\fbckkfôfdb_]b\̀gafb\ib̂mfbr̀âgck̂̀gpbbq̀bgf{[f]̂]bx̀gb
][\]̂_̂[̂_̀abl_eeb\fbk̀a]_dfgfdb[aef]]b̂mfbsgkm_̂fk̂bdf̂fgh_af]b̂mĉb][kmb][\]̂_̂[̂_̀ab_]b_ab̂mfb\f]̂b
_âfgf]̂b̀xb̂mfb}lafgb[adfgb̂mfbk̀ad_̂_̀a]b]f̂bx̀ĝmb_ab̂mfbr̀âgck̂b~̀k[hfâ]p

WX� �ibhc|_azbgf{[f]̂]bx̀gb][\]̂_̂[̂_̀a]b̂mfbr̀âgck̂̀g�
�W �fogf]fâ]b̂mĉb̂mfbr̀âgck̂̀gbmc]bofg]̀aceeib_auf]̂_zĉfdb̂mfbog̀ò]fdb][\]̂_̂[̂fbog̀d[k̂bcadb

df̂fgh_afdb̂mĉb_̂b_]bf{[ceb̀gb][ofg_̀gb_abceebgf]ofk̂]b̂̀b̂mĉb]ofk_x_fd�
�W �fogf]fâ]b̂mĉb̂mfbr̀âgck̂̀gbl_eebog̀u_dfb̂mfb]chfblcggcâibx̀gb̂mfb][\]̂_̂[̂_̀ab̂mĉb̂mfb

r̀âgck̂̀gbl̀[edbog̀u_dfbx̀gb̂mfb]ofk_x_fdbog̀d[k̂�
�W rfĝ_x_f]b̂mĉb̂mfbk̀]̂bdĉcbogf]fâfdb_]bk̀hoef̂fbcadb_ake[df]bceebgfeĉfdbk̀]̂]b[adfgb̂m_]br̀âgck̂b

fnkfôb̂mfbsgkm_̂fk̂t]bgfdf]_zabk̀]̂]wbcadblc_uf]bceebkec_h]bx̀gbcdd_̂_̀acebk̀]̂]bgfeĉfdb̂̀b̂mfb
][\]̂_̂[̂_̀ablm_kmb][\]f{[fâeib\fk̀hfbcoocgfâ�

�W �_eebk̀ g̀d_aĉfb̂mfb_a]̂ceeĉ_̀ab̀xb̂mfbckkfôfdb][\]̂_̂[̂_̀awbhc|_azb][kmbkmcazf]bc]bhcib\fb
gf{[_gfdbx̀gb̂mfb� g̀|b̂̀b\fbk̀hoef̂fb_abceebgf]ofk̂]�bcadw

�W �_eebgf_h\[g]fb}lafgbx̀gbcdd_̂_̀acebk̀]̂]bxg̀hbkec_h]b\ib̀̂mfgb�g_hfbr̀âgck̂̀g]bgf][ê_azbxg̀hb
_ak̀gògĉ_̀ab̀xb̂mfbgf{[f]̂fdb][\]̂_̂[̂_̀ap

WX� �xb̂mfb�g̀jfk̂b_aùeuf]b�[\e_kb� g̀|b][\jfk̂b̂̀bqp�pb�fafgcebv[a_k_oceb�clb����wblmfafufgbcbhĉfg_cewb
cĝ_kefwbdfu_kfwbo_fkfb̀xbf{[_ohfâb̀gb̂iofb̀xbk̀a]̂g[k̂_̀ab_]b_dfâ_x_fdb̀ab̂mfb~gcl_az]b̀gb_ab̂mfb
Zofk_x_kĉ_̀a]b\ibgfxfgfakfb̂̀bhca[xck̂[gfg]tb̀gbufad̀g]tbachf]wb̂gcdfbachf]wbkĉcèzba[h\fg]wb̀gb
]_h_ecgb]ofk_x_kb_ax̀ghĉ_̀awb_̂b_]b]̀b_dfâ_x_fdbx̀gb̂mfbo[gò]fb̀xbf]̂c\e_]m_azbcb]̂cadcgdb̀xb{[ce_̂iwbcadb
][kmb_dfâ_x_kĉ_̀ab]mceebà b̂\fbk̀a]̂g[fdbc]be_h_̂_azbk̀hof̂_̂_̀apbb�ab][kmbfufâwbcaibhĉfg_cewbcĝ_kefwb
dfu_kfwbo_fkfb̀xbf{[_ohfâb̀gb̂iofb̀xbk̀a]̂g[k̂_̀ab̀xb̀̂mfgbhca[xck̂[gfg]b̀gbufad̀g]b̂mĉbl_eebofgx̀ghb
m̂fbd[̂_f]b_hò]fdb\ib̂mfbzfafgcebdf]_zabl_eeb\fbk̀a]_dfgfdbf{[ceeibckkfôc\efbog̀u_dfdb̂mfbhĉfg_cewb
cĝ_kefwbdfu_kfwbo_fkfb̀xbf{[_ohfâb̀gb̂iofb̀xbk̀a]̂g[k̂_̀ab]̀bog̀ò]fdb_]bk̀hoef̂feibdf]kg_\fdb_ab
][\h_̂̂ce]bc]b]f̂bx̀ĝmbmfgf_abcadb_]wb_ab̂mfb̀o_a_̀ab̀xb̂mfbsgkm_̂fk̂wb̀xbf{[ceb][\]̂cakfwbcoofcgcakfwbcadb
x[ak̂_̀ap

WX� ymfb\[gdfab̀xbog̀̀ xb̂̀b]m̀lbf{[_ucefakib̀gbf{[ceb{[ce_̂ib]mceeb\fb̂mĉb̀xb̂mfbr̀âgck̂̀gpbbZ[\h_]]_̀a]b
x̀gb̂m_]bo[gò]fb]mceebx̀eèlb̂mfbx̀ghĉbx̀gbZ[\h_̂̂ce]pbbZ[\h_]]_̀a]b]mceeb\fbk̀hoef̂fwb_ax̀ghĉ_ufb�b
cddgf]]bceebdĉcbgf{[_gfdb_ab̂mfb\c]fb\_db]ofk_x_kĉ_̀ab_ab][kmbcbhcaafgb̂mĉb̂mfbsgkm_̂fk̂bkcawbl_̂m̀[̂b
[a[][cebfxx̀ĝb̀gbfnmc[]̂_ufbgf]fcgkmwbgfu_flbcadbhc|fbcbj[dzhfâbc]b̂̀b_̂]bf{[_ucefakipbb�nkf]]_ufb̀gb
[a[][cebfxx̀ĝbgf{[_gfdb̀xb̂mfbsgkm_̂fk̂b\ib̂mfbr̀âgck̂̀gb̂̀bgfu_flwbgf]fcgkmbcadb{[ce_xib_̂fh]b
og̀ò]fdbc]bf{[_ucefâ]b]mceeb\fbkmcgzfdb̂̀b̂mfbr̀âgck̂̀gbĉb̂mfbk[ggfâb\_ee_azbgĉfb̀xb̂mfbsgkm_̂fk̂p

WX� �g̀ò]fdbf{[_ucefâ]b̀gb][\]̂_̂[̂_̀a]bl_eebà b̂\fbk̀a]_dfgfdb[aef]]bgf{[f]̂fdbc]b]f̂bx̀ĝmbmfgf_apbvfgfb
fnogf]]b̀gb_hoe_fdb_ad_kĉ_̀ab̀xbf{[_ucefâ]b̀gb][\]̂_̂[̂_̀a]bl_eebà b̂\fbk̀a]_dfgfdbl_̂m̀[̂bx[eeb
k̀hoe_cakfb̂mf]fbgf{[_gfhfâ]p

WX� ymfbr̀âgck̂̀gb]mceeb_ad_kĉfb̂mfb|_adwb̂iofwb\gcadb̀gbhca[xck̂[gfgb̂mĉb_]b̂̀b\fb][\]̂_̂[̂fdbx̀gb̂mfb
]ofk_x_fdb_̂fhpbbymfbr̀âgck̂̀gbl_eeb][\h_̂b_ax̀ghĉ_̀abdf]kg_\_azb_ab]ofk_x_kbdf̂c_eb̂mfbd_xxfgfakf]b_ab
{[ce_̂iwbofgx̀ghcakfwbk̀]̂bcadb̂_hfb\f̂lffab̂mfb][\]̂_̂[̂_̀abcadb̂mfb_̂fhb̂mĉblc]b]ofk_x_fdpbbym_]b
_ax̀ghĉ_̀ab]mceeb_ake[dfbà _̂x_kĉ_̀ab̀xbò]]_\efbkmcazf]b̂̀b̂mfb� g̀|b̀gb̂̀bl̀g|b̀xb̀̂mfgbk̀âgck̂]p�

���W�W�bsb]m̀ĝczfb̀xbec\̀gb_ab̂mfb_ad[]̂gib]mceebà b̂\fbckkfôfdbc]bcabfnk[]fbx̀gbà b̂og̀ofgeibhcaa_azb̂mfbog̀jfk̂bĉb
fckmb]_̂fp

���W�p�br̀âgck̂̀gb]mceeb\fbgf]òa]_\efbx̀gb̂mfbkcgfbcadbog̀̂fk̂_̀ab̀xbceebf{[_ohfâbcadbhĉfg_ce]bx̀gbm_]bl̀g|b̀xb̂m_]b
og̀jfk̂wb_ake[d_azbf{[_ohfâbcadbhĉfg_cebx[ga_]mfdb\ib̂mfb}lafgp

���W�W��r̀âgck̂̀gblcggcâ]b̂mĉb_̂bmc]bz̀ d̀b̂_̂efb̂̀bceebhĉfg_ce]b[]fdb_ab̂mfb� g̀|b̀xb̂m_]br̀âgck̂pbq̀bhĉfg_ce]b̀gb
][ooe_f]b]mceeb\fbx[ga_]mfdb\ibr̀âgck̂̀gb̀gbcaib̀xb_̂]bZ[\k̀âgck̂̀g]b̂mĉbcgfb][\jfk̂b̂̀bcaibkmĉ̂febh̀ ĝzczfwb
k̀ad_̂_̀aceb]cefb̀gb̀̂mfgbczgffhfâb\iblm_kmbcab_âfgf]̂b_]bgf̂c_afdb\ib̂mfb]feefgp

��� ¡¢£
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WXYZ[Z\Z\X]̂_̀âbcd_efgchfiĵ èkcelbchblm_n_lec_ecolèbfp̀cqlprĵ ènkcelbchfb̀_fgclbĉè_b̂clpprhfepicldchb̂j_n̂ncsic
tuêbcnafggcpleǹ_̀r̀̂ cfecfpp̂h̀fep̂cldcvlbwcel̀cxlêc_ecfpplbxfep̂cu_̀acolèbfp̀cqlprĵ ènclbcb̂g_̂m̂c̀âc
olèbfp̀lbcldcg_fs_g_̀ic_ecb̂nĥp̀c̀lcfeiĉyhb̂nncufbbfè_̂nclbcb̂nhlen_s_g_̀icdlbcdfrg̀icjf̀̂b_fgnclbculbwjfena_hz

WXYZ[Z\Z{X|eĉĵb}̂ep_̂nclpprbb_e}cxrb_e}c̀âcufbfè̂ ĉĥb_lxkc̀âctuêbcjficplbb̂p̀cfeicx̂d̂p̀c_jĵx_f̀̂gicfexc
pafb}̂c̀âcplǹc̀lc̀âcolèbfp̀lbzcc~âctuêbcnafggcf̀clep̂cel̀_dic̀âcolèfp̀lbkcualcjfic̀fŵclm̂bc̀âcvlbwcfexc
jfŵcfeicplbb̂p̀_lencb̂jf_e_e}cfd̀̂bca_ncdlbp̂ncfbb_m̂cf̀c̀âcvlbwzcc�eicb̂hf_bculbwcel̀cǹfb̀̂xcu_̀a_ecn̂m̂ec���cxfinc
dlgglu_e}cel̀_p̂c̀lc̀âcolèbfp̀lbcldcfeicx̂d̂p̀cnafggcŝcplen_x̂b̂xcfeĉĵb}̂epiz

����X\�

~âc�yp̂h̀cfncl̀âbu_n̂cnĥp_d_̂xkc̀âcolèbfp̀lbcnafggchficnfĝnkcplenrĵbkcrn̂cfexcn_j_gfbc̀fŷncdlbc̀âcvlbwclbc
hlb̀_lenc̀âb̂ldchblm_x̂xcsic̀âcolèbfp̀lbc̀af̀cfb̂cĝ}fggiĉefp̀̂xcuâecs_xncfb̂cb̂p̂_m̂xclbcê}l̀_f̀_lencplepgrx̂xkc
uâ à̂bclbcel̀cî c̀̂dd̂p̀_m̂clbcĵ b̂gicnpâxrĝxc̀lc}lc_èlĉdd̂p̀z

WXYZ�Z\c~âctv]��c_nĉŷjh̀cdbljc̀âchfiĵ ècldc�fĝncfexcoljĥenf̀_e}c�n̂c~fŷncldc̀âc�̀f̀̂cldc]̂uc�lbwcfexc
ldcp_̀_̂ncfexcplrè_̂nkclecfggcjf̀̂b_fgnkĉ�r_hĵ ècfexcnrhhg_̂nc̀lcŝcnlgxc̀lc̀âctv]��chrbnrfèc̀lc̀a_nc
olèbfp̀zcc~âĉŷjh̀_lecxl̂ncel̀kcalûm̂bkcfhhgic̀lc̀llgnkcjfpa_êbikĉ�r_hĵ èkclbcl̀âbchblĥb̀icĝfn̂xcsiclbc̀lc
à̂cplèbfp̀lbclbc̀lcfc�rs�olèbfp̀lbcfexc̀âcolèbfp̀lbcfexc_̀nc�rs�olèbfp̀lbzcc�gnlĉŷjh̀cdbljcnrpac̀fŷncfb̂c
hrbpafn̂ncsic̀âcot]~��o~t�cfexc_̀ncnrsplèbfp̀lbncldcjf̀̂b_fgnkĉ�r_hĵ ècfexcnrhhg_̂nc̀lcŝcnlgxc̀lc̀âc
tv]��chrbnrfèc̀lc_̀ncolèbfp̀kc_epgrx_e}c̀fe}_sĝcĥbnlefgchblĥb̀ic̀lcŝc_eplbhlbf̀̂xc_ecfeicǹbrp̀rb̂kcsr_gx_e}clbc
l̀âbcb̂fgchblĥb̀icdlbj_e}chfb̀cldc̀âc�bl�̂p̀z�cc~âĉŷjh̀_lecxl̂ncel̀kcalûm̂bkcfhhgic̀lc̀llgnkcjfpa_êbikc
�̂r_hĵ èkclbcl̀âbchblĥb̀icĝfn̂xcsiclbc̀lc̀âcot]~��o~t�clbcfc�rs�olèbfp̀lbcfexc̀âcot]~��o~t�cfexc_̀nc
�rs�olèbfp̀lbcnafggcŝcb̂nhlen_sĝcdlbcfeichfikcfeicfexcfggcfhhg_pfsĝc̀fŷnkc_epgrx_e}c�fĝncfexcoljĥenf̀_e}c�n̂c
~fŷnkclecnrpacĝfn̂xc̀llgnkcjfpa_êbikĉ�r_hĵ èclbcl̀âbchblĥb̀ikcfexcdlbcjf̀̂b_fgncel̀c_eplbhlbf̀̂xc_èlc̀âc
hbl�̂p̀z

WXYZ�Z\c�eĝnncl̀âbu_n̂chblm_x̂xc_ec̀âcolèbfp̀cqlprĵ ènkc̀âctuêbkcfnn_ǹ̂xcsic̀âcoleǹbrp̀_lec�fef}̂bkcnafggc
n̂prb̂cfexchficdlbc̀âcsr_gx_e}cĥbj_̀zc~âc�fpacolèbfp̀lbcnafggcn̂prb̂cfexchficdlbcl̀âbcĥbj_̀nkcd̂̂nkcg_p̂en̂nkcfexc
_enĥp̀_lencsic}lm̂beĵ ècf}̂ep_̂ncêp̂nnfbicdlbcfggcb̂�r_b̂xcĥbj_̀nkc}lm̂beĵ èfgcd̂̂nkcg_p̂en̂nkcp̂b̀_d_pf̀̂ncldc
_enĥp̀_lekcldclpprhfepikcldc�ex̂bub_̀̂bnkcfexcldcfggcl̀âbcb̂�r_b̂xcp̂b̀_d_pf̀̂ncdlbc̀âcvlbwkcêp̂nnfbicdlbc̀âchblĥbc
ŷ̂pr̀_lecfexcpljhĝ̀_lecldc̀âcvlbwc̀af̀cvlbwkcua_pacfb̂cprǹljfb_gicn̂prb̂xcfd̀̂bĉŷpr̀_lecldc̀âcolèbfp̀cfexc
ĝ}fggicb̂�r_b̂xcf̀c̀âc̀_ĵcs_xncfb̂cb̂p̂_m̂xclbcê}l̀_f̀_lencplepgrx̂xzua_pacfb̂cĝ}fggicb̂�r_b̂xcf̀c̀âc̀_ĵ c̀âcs_xnc
fb̂cb̂p̂_m̂xzcc�fpacolèbfp̀lbcnafggcŝcb̂nhlen_sĝcdlbcpljhgi_e}cu_̀acfeicfexcfggcb̂�r_b̂ĵ èncnĥp_d_̂xcu_̀aĉfpac
�̂bj_̀z

�

WXYZ�Z�X���������X��X�� ��¡�X����¢£¢��¤Zc|dc̀âcolèbfp̀lbĉeplrè̂bncplex_̀_lencf̀c̀âcn_̀̂c̀af̀cfb̂c�¥�cnrsnrbdfp̂clbc
l̀âbu_n̂cplep̂fĝxchain_pfgcplex_̀_lenc̀af̀cx_dd̂bcjf̀̂b_fggicdbljc̀aln̂c_ex_pf̀̂xc_ec̀âcolèbfp̀cqlprĵ ènclbc
�¦�creweluechain_pfgcplex_̀_lencldcfecrernrfgcef̀rb̂c̀af̀cx_dd̂bcjf̀̂b_fggicdbljc̀aln̂clbx_efb_gicdlrexc̀lĉy_ǹcfexc
}̂êbfggicb̂pl}e_§̂xcfnc_eâb̂èc_ecpleǹbrp̀_lecfp̀_m_̀_̂ncldc̀âcpafbfp̀̂bchblm_x̂xcdlbc_ec̀âcolèbfp̀cqlprĵ ènkc̀âc
olèbfp̀lbcnafggchbljh̀gichblm_x̂cel̀_p̂c̀lc̀âctuêbkcoleǹbrp̀_lec�fef}̂bkcfexc̀âc�bpa_̀̂p̀cŝdlb̂cplex_̀_lencfb̂c
x_ǹrbŝxclbcfdd̂p̀̂xculbwc_ncĥbdlbĵxcfexc_ecelĉm̂ècgf̀̂bc̀afec¥̈c�cxfincfd̀̂bcd_bǹclsn̂bmfep̂cldc̀âcplex_̀_lenzc
~âc�bpa_̀̂p̀cfexcoleǹbrp̀_lec�fef}̂bcu_ggchbljh̀gic_em̂ǹ_}f̀̂cnrpacplex_̀_lencfexkc_dc̀âc�bpa_̀̂p̀kc_ec
plenrg̀f̀_lecu_̀ac̀âcoleǹbrp̀_lec�fef}̂bkcx̂`̂bj_ênc̀af̀c̀âicx_dd̂bcjf̀̂b_fggicfexcpfrn̂cfec_epb̂fn̂clbcx̂pb̂fn̂c
_ec̀âcolèbfp̀lb©ncplǹcldkclbc̀_ĵcb̂�r_b̂xcdlbkcĥbdlbjfep̂cldcfeichfb̀cldc̀âcvlbwkcu_ggcb̂pljĵexc̀af̀cfec
�̂r_̀fsĝcfx�rǹĵ ècŝcjfx̂c_ec̀âcolèbfp̀c�rjclbcolèbfp̀c~_ĵkclbcsl̀azc|dc̀âc�bpa_̀̂p̀kc_ecplenrg̀f̀_lecu_̀ac̀âc
oleǹbrp̀_lec�fef}̂bkcx̂`̂bj_ênc̀af̀c̀âcplex_̀_lencf̀c̀âcn_̀̂cfb̂cel̀cjf̀̂b_fggicx_dd̂b̂ècdbljc̀aln̂c_ex_pf̀̂xc_ec̀âc
olèbfp̀cqlprĵ èncfexc̀af̀celcpafe}̂c_ec̀âc̀̂bjncldc̀âcolèbfp̀c_nc�rǹ_d_̂xkc̀âc�bpa_̀̂p̀cnafggchbljh̀gicel̀_dic̀âc
tuêbkcoleǹbrp̀_lec�fef}̂bkcfexcolèbfp̀lbkcǹf̀_e}c̀âcb̂fnlenzc|dc̀âctuêbclbcolèbfp̀lbcx_nhr̀̂nc̀âc�bpa_̀̂p̀©nc
x̂`̂bj_ef̀_leclbcb̂pljĵexf̀_lekĉ_̀âbchfb̀icjficnrsj_̀cfcogf_jcfnchblm_x̂xc_ec�b̀_pĝc¥ªz
����X\[

Z{ olèbfp̀lb©ncplǹncdlbcreglfx_e}cfexcafexg_e}cf̀c̀âcn_̀̂kcgfslbkc_eǹfggf̀_lecplǹnkclm̂bâfxkchbld_̀kcfexc
l̀âbĉyĥen̂ncplè̂jhgf̀̂xcdlbcǹf̀̂xcfgglufep̂cfjlrèncnafggcŝc_epgrx̂xc_ec̀âcolèbfp̀c�rjcsr̀c
el̀c_ec̀âcfgglufep̂n«cfex
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WX YZ[\[][̂_̀abcb_d̂[_eâ[_cZd\_â_f[bb_cZd\_dffaYd\̀[bg_cZ[_ha\ĉd̀c_ije_bZdff_k[_dlmjbc[l_d̀ à̂ln\ofp_
kp_hZd\o[_q̂l[̂r_sZ[_deaj\c_at_cZ[_hZd\o[_q̂l[̂_bZdff_̂[tf[̀c_uvw_cZ[_lntt[̂[\̀[_k[cY[[\_d̀cjdf_̀abcb_
d\l_cZ[_dffaYd\̀[b_j\l[̂_i[̀cna\_xryrzrv_d\l_uzw_̀Zd\o[b_n\_ha\ĉd̀câ{b_̀abcb_j\l[̂_i[̀cna\_xryrzrzr

|} ~dfj[_at_dffaYd\̀[b_bZdff_dfba_n\̀fjl[�
� �ff_̀abcb_tâ_�fd\cg_[�jn�e[\c_d\l_fdkâ_tâ_j\fadln\og_Zd\lfn\o_d\l_bcâdo[_dc_cZ[_bnc[�
� �\p_̀abcb_tâ_�̂ac[̀cna\�
� �ff_̀abcb_tâ_dbbàndc[l_l[eafncna\_Yâ��
� habcb_tâ_̂[ea]df_d\l_att�bnc[_lnb�abdf_at_l[eafnbZ[l_edc[̂ndfb�
� habc_tâ_fdkâg_edc[̂ndfb_d\l_[�jn�e[\c_tâ_n\bcdffdcna\_d\l_tn\nbZn\og_[�̀[�c_YZ[̂[_fdkâ_nb_
b�[̀ntn[l_\ac_ca_k[_d_�d̂c_at_cZ[_dffaYd\̀[r

� qcZ[̂_[��[\b[b_̂[�jn̂[l_ca_̀ae�f[c[_cZ[_n\bcdffdcna\r

�

��XW�W����������������_bZdff_\ac_̂[lj̀[_â_c[̂en\dc[_bj�[̂]nbna\_at_cZ[_�â�r

��XW�W������������������������������������������������� ������¡¢� �£� �����������������£�������¤� ����XW���¥� �����£�� ¦�¢��������������
§��̈�����§��£��������©¡�¢ ����������¡¢� �£� ���¤¤ � ���¢�¥����ª������«¥������_cZ[n̂_do[\cbg_cZ[_qY\[̂_Zdb_cZ[_̂noZc_ca_̀Zd̂o[_cZ[_
ha\ĉd̀câ_dff_̀abcb_dbbàndc[l_YncZ_cZ[b[_[ttâcb_n\̀fjln\o_cZ[_̀abcb_at_f[odfg_ha\bĉj̀cna\_¬d\do[e[\c_i[̂]ǹ[bg_d\l_
�̂ Z̀nc[̀cĵdf_b[̂]ǹ[br__sZ[_qY\[̂_bZdff_\acntp_cZ[_ha\ĉd̀câ_n\_Ŷncn\o_at_cZ[n̂_n\c[\c_ca_kd̀�_̀Zd̂o[_db_d_̂[bjfc_at_
fd̀�_at_bj�[̂]nbna\r

®̄°�±²

��XW±³W�W±�́a_[�c[\bna\_at_cne[_Ynff_k[_ôd\c[l_ca_cZ[_ha\ĉd̀câ_k[̀djb[_at_tdnfĵ[_ca_Zd][_bZa�_l̂dYn\obg_�̂alj̀c_
ldcdg_d\l_bde�f[b_bjkencc[l_n\_de�f[_cne[_ca_dffaY_tâ_̂[]n[Y_kp_cZ[_ha\bĉj̀cna\_¬d\do[̂g_�̂ Z̀nc[̀c_â_cZ[n̂_
ha\bjfcd\cbr

®̄°�±µ

��XW±³W±¶W³W±�·t_nc_nb_cZ[_�abncna\_at_cZ[_ha\ĉd̀câg_â_Znb_fǹ[\b[l_l[bno\_�̂at[bbna\dfg_cZdc_cZ[_qY\[̂_d\l_�̂ Z̀nc[̀c_
Zd][_\ac_�̂a]nl[l_dff_�[̂tâed\̀[_d\l_l[bno\_̀̂nc[̂ndg_cZ[_ha\ĉd̀câ_bZdff_̂[�j[bc_dllncna\df_̀̂nc[̂nd_n\_Ŷncn\o_k[tâ[_
�̂à[[ln\o_YncZ_cZ[_�̂at[bbna\df_b[̂]ǹ[b_l[b̀̂nk[l_n\_̧_xrvzrv¹r__º̂à[[ln\o_YncZ_cZ[_�̂at[bbna\df_b[̂]ǹ[b_bZdff_k[_
[]nl[\̀[_cZdc_cZ[_qY\[̂_d\l_�̂ Z̀nc[̀c_Zd][_�̂a]nl[l_dff_\[̀[bbd̂p_�[̂tâed\̀[_d\l_l[bno\_̀̂nc[̂ndr

®̄°�±»

��XW±XW±W±�¼������� �����¤�ª¡ ¢¤ �£½
|¾ ¿d̀Z_º̂ne[_ha\ĉd̀câ_bZdff_̀aa�[̂dc[_YncZ_cZ[_qY\[̂_n\_ed�n\o_d]dnfdkf[_tâ_cZ[_qY\[̂{b_jb[g_d̂[db_

at_cZ[_̀ae�f[c[l_â_�d̂cndffp_̀ae�f[c[l_kjnfln\oubw_â_bnc[_db_�̂a]nl[l_tâ_n\_�̂cǹf[_Àg_ºd̂dôd�Z_ÀrÀr_
sZ[_qY\[̂_bZdff_Zd][_cZ[_̂noZc_ca_cd�[_�abb[bbna\_at_d\l_ca_jb[_d\p_̀ae�f[c[l_â_�d̂cndffp_̀ae�f[c[l_
�âcna\b_at_cZ[_kjnfln\o_â_bnc[_[][\_cZajoZ_cZ[_cne[_at_̀ae�f[cn\o_cZ[_[\cn̂[_�â�_â_bj̀Z_�âcna\_at_
cZ[_�â�_edp_\ac_Zd][_[��n̂[lr_ij̀Z_jb[_bZdff_\ac_̀a\bcncjc[_d̀ [̀�cd\̀[_cZ[̂[atr_ij̀Z_à j̀�d\̀p_bZdff_
n\_\a_Ydp_dk̂aodc[_d\p_b�[̀ntn[l_Yd̂̂d\cn[b_â_ojd̂d\cn[b_tâ_edc[̂ndfbg_Yâ�ed\bZn�_â_a�[̂dcna\_at_
[�jn�e[\c_�[̂cdn\n\o_ca_cZ[_à j̀�n[l_�âcna\br

|Á ¿d̀Z_º̂ne[_ha\ĉd̀câ_bZdff_̀aa�[̂dc[_YncZ_cZ[_qY\[̂_n\_ed�n\o_d]dnfdkf[_tâ_cZ[_qY\[̂{b_jb[_bj̀Z_
kjnfln\o_b[̂]ǹ[b_db_Z[dcn\og_][\cnfdcn\og_̀aafn\og_Ydc[̂g_fnoZcn\o_d\l_c[f[�Za\[_tâ_cZ[_b�d̀[_â_b�d̀[b_
ca_k[_à j̀�n[lg_d\l_nt_cZ[_[�jn�e[\c_̂[�jn̂[l_ca_tĵ\nbZ_bj̀Z_b[̂]ǹ[b_nb_\ac_[\cn̂[fp_̀ae�f[c[l_dc_cZ[_
cne[_cZ[_qY\[̂_l[bn̂[b_ca_à j̀�p_cZ[_dtâ[bdnl_b�d̀[_â_b�d̀[bg_cZ[_ha\ĉd̀câ_bZdff_ed�[_[][̂p_
[̂dba\dkf[_[ttâc_ca_̀ae�f[c[_bj̀Z_�d̂c_at_Znb_�â�_db_baa\_db_�abbnkf[_ca_cZ[_[�c[\c_cZdc_cZ[_\[̀[bbd̂p_
[�jn�e[\c_̀d\_k[_�jc_n\ca_a�[̂dcna\_d\l_jb[r

|Â ¬jcjdffp_d̀ [̀�cdkf[_d̂̂d\o[e[\cb_bZdff_k[_edl[_db_ca_cZ[_Yd̂̂d\cn[b_â_ojd̂d\cn[b_dtt[̀cn\o_dff_�â�_
dbbàndc[l_cZ[̂[YncZr

|} ij̀Z_à j̀�d\̀p_â_jb[_bZdff_\ac_̀aee[\̀[_�̂nâ_ca_d_cne[_ejcjdffp_dô[[l_ca_kp_cZ[_qY\[̂_d\l_
ha\ĉd̀câ_d\l_ca_YZǹZ_cZ[_n\bĵd\̀[_̀ae�d\p_â_̀ae�d\n[b_�̂a]nln\o_cZ[_�̂a�[̂cp_n\bĵd\̀[_Zd][_
à\b[\c[l_kp_[\lâb[e[\c_ca_cZ[_�afǹp_â_�afǹn[br__ui[[_vvrxrvrÃw_ij̀Z_à j̀�d\̀p_bZdff_k[_
làje[\c[l_YncZ_d\_d��̂a�̂ndc[fp_[�[̀jc[l_h[̂cntǹdc[_at_ijkbcd\cndf_hae�f[cna\r
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WX YZZ[\]̂_̀aZ[bc[de]ef]egh[bij[kl][mgZ̀_ea[m_̂nê_lomi

pqrstrsrquvwxyzx{w|qw}q~�{��{|�q�zz���|x�

pqrstrsrst���oZ][l][�Zoeô[l̀ ǹg_Z�[e]Zem[lk[̂hZ[�n_a�_of[mheaa[ea�e�m[̀l�ga�[�_̂h[̂hZ[�_o_�n�[]Z�n_]Z�Zôm[
oZ̀Zmme]�[̂l[�e_ôe_o[e[�Z]̂_k_̀êZ[lk[�̀ ǹgeò�i

pqrstrsrs���ZoZ]ea[mekẐ�[eo�[mZ̀n]_̂�[m̂eo�e]�m[kl][̂h_m[g]l�Z̀[̂_òan�Z�

W� \aa[̀lom̂]ǹ _̂lo[�êZ]_eam[mheaa[�Z[m̂l]Z�[_o[e[mekZ[eo�[mZ̀n]Z[�eooZ]�
W� �ZòZm[mheaa[�Z[�e_ôe_oZ�[e]lno�[̀lom̂]ǹ _̂lo[mngga_Zm[l][�Z�]_mi
W� �êZm[_o[̂Z�gl]e]�[kZòZm[mheaa[ea�e�m[�Z[al̀�Z�[noaZmm[e[�l]�Z][_m[_o[ê̂Zo�eòZ[̂l[g]Z�Zô[

noen̂hl]_�Z�[Zô]�[̂l[̂hZ[�lô]è[̂e]Zemi
W� �n]_of[Z�̂Z]_l][]Zol�ê_lo[�l]�c[l�Z]hZe�[g]l̂Z̀_̂lo[mheaa[�Z[g]l�_�Z�[kl][eo�[m_�Z�ea�m[l][e]Zem[

_��Z�_êZa�[�ZoZêh[̂hZ[�l]�[m_̂Z[l][mǹh[e]Zem[mheaa[�Z[kZòZ�[lkk[eo�[g]l�_�Z�[�_̂h[�e]o_of[m_fom[̂l[
g]Z�Zô[Zô]�i

WX  l]�Z]m[mheaa[�Ze][ghl̂l¡_�Zô_k_̀ê_lo[�e�fZm[ê[eaa[̂_�Zm[kl][_�Zô_k_̀ê_lo[eo�[mZ̀n]_̂�[gn]glmZmi
W¢ YZge]ê_lo[lk[�lom̂]ǹ _̂lo[\]Zem�[�lom̂]ǹ _̂lo[e]Zem[̂hê[e]Z[no�Z][̂hZ[̀lô]la[lk[e[�lô]èl̂][eo�[

ĥZ]Zkl]Z[ol̂[l̀ ǹg_Z�[��[��oZ][l][�Zoeôm[mheaa[�Z[mZge]êZ�[k]l�[l̀ ǹg_Z�[e]Zemi[d]l�_m_lom[mheaa[�Z[
�e�Z[̂l[g]Z�Zô[̂hZ[gemmefZ[lk[�nm̂[eo�[̀lôe�_oeôm[_ôl[l̀ ǹg_Z�[ge]̂m[lk[̂hZ[�n_a�_ofi[dZ]_l�_̀[
_omgZ̀_̂lo[eo�[]Zge_]m[lk[̂hZ[̀lôe�_oeô[�e]]_Z]m[�nm̂[�Z[�e�Z[̂l[g]Z�Zô[Z�glmn]Z[̂l[�nm̂[l][
l̀ôe�_oeômi[£èh[�lô]èl̂][�l]�_of[_om_�Z[̂hZ[�n_a�_ofm[mheaa[̂Z�gl]e]_a�[mZea[�ll]�e�m[Zòalm_of[
ĥZ_][�l]�[e]Zec[nm_of[hZe��[�n̂�[gaem̂_̀c[�ǹ [̂̂egZc[Ẑ̀i[¤Zge_]m[lk[̂hZ[gaem̂_̀[eo�[̂egZ[�nm̂[�Z[�e�Z[_o[
ĥZ[Z�Zô[̂hZ[̂egZ[�Z̀l�Zm[allmZ[l][̂hZ[gaem̂_̀[_m[̀n̂[l][̂l]oi

W¥ ��gZ[¦§¦[��gmn�[̈le]�[mheaa[�Z[nmZ�[_o[Z�_̂[�e�m[l][l̂hZ][e]Zem[̂hê[]Z�n_]Z[k_]Z[]êZ�[mZge]ê_loi
W© daem̂_̀[mhZẐ_of[�e�[�Z[nmZ�[loa�[em[e[�egl]c[k_oZ[�nm̂c[l][e_][_ok_â]ê_lo[�e]]_Z]c[eo�[mheaa[ol̂[�Z[nmZ�[̂l[

mZge]êZ[l̀ ǹg_Z�[mgèZm[k]l�[̀lom̂]ǹ _̂lo[e]Zemi
Wª \[mgZ̀_k_̀[m̂e_]�Zaa[eo�«l][ZaZ�êl][mhlna�[�Z[emm_foZ�[kl][̀lom̂]ǹ _̂lo[�l]�Z][nmZ[�n]_of[�l]�[hln]mi[

¬o[fZoZ]eac[�l]�Z]m[�e�[ol̂[nmZ[̀l]]_�l]mc[m̂e_]mc[l][ZaZ�êl]m[�Zm_foêZ�[kl][��oZ][l][�Zoeômi
W� ®e]fZ[e�lnôm[lk[�Z�]_m[�nm̂[�Z[]Z�l�Z�[��[nm_of[ZòalmZ�[̀hn̂Zm[l][e[m_�_ae][mZeaZ�[m�m̂Z�i[�hZ]Z[

mheaa[�Z[ol[�l�Z�Zô[lk[�Z�]_m[̂h]lnfh[heaam[lk[l̀ ǹg_Z�[mgèZm[lk[̂hZ[�n_a�_ofi[̄l[�êZ]_ea[mheaa[�Z[
�]lggZ�[l][̂h]l�o[ln̂m_�Z[̂hZ[�eaam[lk[̂hZ[�n_a�_ofi

W�� \aa[ge]̂m[lk[̂hZ[�n_a�_of[ekkZ̀Ẑ�[��[]Zol�ê_lo[è_̂�_̂�[mheaa[�Z[̀aZeoZ�[ê[̂hZ[̀almZ[lk[Zèh[�l]��e�c[
_òan�_of[�n̂[ol̂[a_�_̂Z�[̂l[̀aZeo_of[eo�[�_m_okZ̀_̂lo[_o[̀looZ̀_̂lo[�_̂h[_okZ̀_̂lnm[�_mZemZ[Z�glmn]Z[
g]Z̀en̂_lomc[�hẐhZ][gZ]�eoZô[l][̂Z�gl]e]�c[]Z�n_]Z�[l][mnffZm̂Z�[��[kZ�Z]eac[m̂êZ[l][al̀ea[
fl�Z]o�Zôea[en̂hl]_̂_Zmi[

W�� �_]Z[eo�[he�e]�[g]Z�Zô_lo�[\]Zem[lk[�n_a�_ofm[no�Z][̀lom̂]ǹ _̂lo[̂hê[e]Z[̂l[]Z�e_o[l̀ ǹg_Z�[mheaa[
�e_ôe_o[e[�Z]̂_k_̀êZ[lk[�̀ ǹgeò�i

pqrstrsrsr�°±²³́�µ¶·̧́¹́º̧�»¼½²º¾�¿±º³̧½¼À̧²±º�
W� �lom̂]ǹ _̂lo[eo�[�e_ôZoeòZ[lgZ]ê_lom[mheaa[ol̂[g]l�ǹZ[ol_mZ[_o[Z�̀Zmm[lk[ÁÂ[��e[_o[l̀ ǹg_Z�[

mgèZm[l][mheaa[�Z[m̀hZ�naZ�[kl][̂_�Zm[�hZo[̂hZ[�n_a�_of[_m[ol̂[l̀ ǹg_Z�c[l][èlnm̂_̀ea[e�êZ�Zô[
�Zemn]Zm[mheaa[�Z[̂e�Zoi

pqrstrsrsÃq�lô]la[lk[e_]�l]oZ[̀lôe�_oêZm[�n]_of[̀lom̂]ǹ _̂lo�

W� �hZ[�lô]èl̂][mheaa[�Z[]Zmglom_�aZ[kl][̂hZ[̀lô]la[lk[̂hZ[̀hZ�_̀ea[kn�Zmc[femZmc[eo�[l̂hZ][
l̀ôe�_oêZm[g]l�ǹZ�[��[̂hZ_][�Za�_ofc[femla_oZ[l][�_ZmZa[Zof_oZmc[]llk_ofc[ge�_ofc[ge_ô_ofc[Ẑ̀i[̂l[
Zomn]Z[̂hZ�[�l[ol̂[ZôZ][l̀ ǹg_Z�[gl]̂_lom[lk[̂hZ[�n_a�_of[l][e_][_ôe�Zmi

W� �hZ[�lô]èl̂][mheaa[�Z[]Zmglom_�aZ[̂l[Zomn]Z[̂hê[_̂m[è_̂�_̂_Zm[eo�[�êZ]_eam[�h_̀h[]Zmnâ[_o[lkk¡femm_of[
lk[�laê_aZ[l]feo_̀[̀l�glno�m[mǹh[em[fanZmc[ge_ômc[kn]o_̂n]Zc[̀e]gẐ_ofc[�eaa[̀l�Z]_ofc[�]egZ]�c[Ẑ̀i[
e]Z[m̀hZ�naZ�c[̀n]Z�c[l][�Zô_aêZ�[_o[è l̀]�eòZ[�_̂h[�eonkèn̂]Z]Äm[]Z̀l��Zo�ê_lom[�Zkl]Z[e[mgèZ[
èo[�Z[l̀ ǹg_Z�i

W� ®e]fZ[eo�[m�eaa[em�Zm̂lm[e�êZ�Zô[g]l�Z̀m̂[em[�Zk_oZ�[��[Åb̄Æ�¤¤jÁ[mheaa[ol̂[�Z[gZ]kl]�Z�[_o[
l̀ ǹg_Z�[e]Zem[lk[̂hZ[�n_a�_ofi[[\o�[e]Ze[lk[̂hZ[�n_a�_of[�hZ]Z[e�êZ�Zô[lk[he�e]�lnm[�êZ]_eam[_m[
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WXYZ[\]X̂_̀̂aXb\acde\WX\dXfgXb\̀__\YZ\fZ\fŶheY[ie\_fdiỲZ\_̂̀a\eiX\̂XafYZbX̂\̀_\eiX\WcYgbYZ[\YZ\
fjj̀ b̂fZjX\kYei\lm\ǹbX\ocgX\pq\fZb\̀eiX̂\f]]gYjfWgX\gfkd\fZb\̂X[cgfeỲZdr

st uiX\̂XvcŶXaXZed\̀_\wXjeỲZ\xpp\̀_\eiX\oX[cgfeỲZd\̀_\eiX\lXk\m̀ ŷ\wefeX\ǹaaYddỲZX̂\̀_\zbcjfeỲZ\
f]]g{\è\eiYd\|̂ }̀Xjer\\oX_X̂XZjX\wXjeỲZ\~x\�p��rx\�Y_X\wf_Xe{\oXvcŶXaXZed\�ĉYZ[\wjì g̀\
ǹZdêcjeỲZ\fZb\eiX\�__YjYfg\ǹa]YgfeỲZ\̀_\ǹbXd�\ocgXd\fZb\oX[cgfeỲZd\̀_\eiX\wefeX\̀_\lXk\m̀ ŷ�\
uYegX\�\zbcjfeỲZ\�X]f̂eaXZe�\nif]eX̂\��\oX[cgfeỲZd\̀_\eiX\ǹaaYddỲZX̂�\wcWjif]eX̂\�r\�cYgbYZ[d\
fZb\ûfZd]̀ êfeỲZ\|f̂e\xpp\zbcjfeỲZ\�fjYgYeYXdr

���������zfji\ǹZêfjè̂\difgg\WX\̂Xd]̀ZdYWgX\_̀̂\j̀a]g{YZ[\kYei\�jjc]feỲZfg\wf_Xe{\fZb\�Xfgei\�baYZYdêfeỲZ\
��w���\fZb\�rwr\�X]f̂eaXZe\̀_\�Xfgei\fZb\�cafZ\wX̂�YjXd�\nXZeX̂\_̀̂\�YdXfdX\ǹZềg\fZb\|̂X�XZeỲZ\�n�n�\̀Z\
n����hx�\�cYbfZjX\_̀̂\df_X\k̀ ŷ\]̂fjeYjXd�\cdX\̀_\]X̂d̀Zfg\]̂̀ eXjeY�X\XvcY]aXZe\�||z��\d̀jYfg\bYdefZjYZ[�\jgXfZYZ[�\
fZb\dfZYeY�YZ[\̀_\eiX\k̀ ŷdYeXr\uiXdX\]̂̀ èj̀gd\difgg\WX\YZj̀ ]̂̀ f̂eXb\YZè\Xfji\ǹZêfjè̂�d\df_Xe{\k̀ ŷ\]gfZr

����������gg\j̀ZdêcjeỲZ\k̀ ŷX̂d\fZb\dc]]gYX̂d\f̂X\è\X�XjceX\f\�Xfgei\�Xjgf̂feỲZ\�̀ â��cXdeỲZZfŶX\Xfji\bf{\]̂Ỳ̂\
è\[fYZYZ[\fjjXdd\è\̀ZX\̀_\eiX\j̀ZdêcjeỲZ\dYeXd\bĉYZ[\eiX\n����hx�\ĵYdYdr

 ¡¢£��¤

�������¥\uiX\ǹZêfjè̂\difgg\Z̀e\bfaf[X\̀̂\XZbfZ[X̂\f\]̀ êỲZ\̀_\eiX\¦`̂y\̀̂\_cgg{\̀̂\]f̂eYfgg{\j̀a]gXeXb\
j̀ZdêcjeỲZ\̀_\eiX\�kZX̂�\wX]f̂feX\ǹZêfjè̂d�\̀̂\̀_\̀eiX̂\ǹZêfjè̂d\W{\jceeYZ[�\]fejiYZ[�\̀̂\̀eiX̂kYdX\fgeX̂YZ[\
dcji\j̀ZdêcjeỲZ�\̀̂\W{\X�jf�feỲZr\uiX\ǹZêfjè̂\difgg\Z̀e\jce\̀̂\̀eiX̂kYdX\fgeX̂\j̀ZdêcjeỲZ\W{\eiX\�kZX̂�\
wX]f̂feX\ǹZêfjè̂d�\̀̂\W{\̀eiX̂\ǹZêfjè̂d\X�jX]e\kYei\k̂YeeXZ\j̀ZdXZe\̀_\eiX\ǹZdêcjeỲZ\§fZf[X̂�\�kZX̂�\fZb\
dcji\̀eiX̂\ǹZêfjè̂d\̀̂\wX]f̂feX\ǹZêfjè̂dr\ǹZdXZe\difgg\Z̀e\WX\cẐXfd̀ZfWg{\kYeiiXgbr\uiX\ǹZêfjè̂\difgg\Z̀e\
cẐXfd̀ZfWg{\kYeiìgb�\_̂̀a\eiX\wX]f̂feX\ǹZêfjè̂d�\̀eiX̂\ǹZêfjè̂d�\̀̂\eiX\�kZX̂�\Yed\j̀ZdXZe\è\jceeYZ[\̀̂\
èiX̂kYdX\fgeX̂YZ[\eiX\¦`̂yr�Z\̀̂bX̂\è\XgYaYZfeX\jceeYZ[\fZb\]fejiYZ[\fd\acji\fd\]̀ddYWgX�\Xfji\|̂YaX\ǹZêfjè̂\
difgg\j̀`̂bYZfeX\eiX\YZdefggfeỲZ\̀_\dgXX�Xd\fZb\YZdX̂ed\kYei\eiX\̀eiX̂\|̂YaX\ǹZêfjè̂d\f__XjeXb\fZb\difgg\[Y�X\]̂̀ ]X̂\
fZb\bXefYgXb\YZdêcjeỲZd\è\̀eiX̂d\kiX̂X\¦`̂y\af{\WX\f__XjeXb\W{\eiXŶ\¦`̂y�\kYei\fbXvcfeX\Z̀eYjX\]̂Ỳ̂\è\eiX\
X̂XjeỲZ\̀_\ZXk\¦`̂yr\\nceeYZ[\fZb\]fejiYZ[\¦`̂y\fd\̂XvcŶXb\è\YZdefgg\ZXk\¦`̂y\̀̂\̂Xà �X\X�YdeYZ[\¦`̂y\difgg\WX\
b̀ZX\jf̂X_cgg{\fZb\ZXfeg{\kYei\fd\gYeegX\bfaf[X\fd\]̀ddYWgXr

����������ZgXdd\̀eiX̂kYdX\defeXb\YZ\w]XjY_YjfeỲZ\wXjeỲZ\~x\̈���\nceeYZ[\fZb\|fejiYZ[�\Xfji\|̂YaX\ǹZêfjè̂\difgg\
]X̂_̀̂a\fgg\jceeYZ[\fZb\]fejiYZ[\fd\̂XvcŶXb\è\j̀a]gXeX\eiXŶ\¦`̂yr\\nceeYZ[\Yd\è\WX\b̀ZX\ZXfeg{\kYei\aYZYafg\
bfaf[X\è\dĉ̂ c̀ZbYZ[\afeX̂Yfgd\fZb\ìgXd\è\WX\]fejiXb\fZb�̀̂\_ŶX\df_X\fd\̂XvcŶXb\è\eiX\dfeYd_fjeỲZ\̀_\eiX\
ǹZdêcjeỲZ\§fZf[X̂�\�̂jiYeXje\fZb\�kZX̂r

����������Z{\j̀ded\jfcdXb\W{\bX_XjeY�X\̀̂\YggheYaXb\¦`̂y\difgg\WX\Ẁ ẐX\W{\eiX\ǹZêfjè̂\̂Xd]̀ZdYWgX�\eiX̂X_̀̂Xr\\�Z{\
ǹZêfjè̂\kì\Yd\̂XvcŶXb\è\jce\fZb\]feji\Yed\ZXk\¦`̂y\è\]̂̀ �YbX\j̀ZbYeỲZd\_̀̂\̀eiX̂\j̀Zêfjè̂d\è\j̀a]gXeX\eiXŶ\
ZXk\¦`̂y\fZb\kì\kfd\Z̀e\[Y�XZ\fbXvcfeX\]̂Ỳ̂\Z̀eYjX\̀_\eiX\j̀ZbYeỲZd\̂XvcŶXb\_̀̂\j̀a]gXeỲZ\̀_\dcji\¦`̂y\WX_̀̂X\
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t_hfdèph̀yfrY_ccltbjfrYn_pjmYkbknbjfrYpwbh̀frYphmYbkie_obbfrYcj_kYphmYpwplhf̀YphoYfdl̀frYteplkfrYmpkpwbfrYe_ffbfrY_jY
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¢��������̂_YdfbYpeeYhbtbffpjoYkbphfỲ_Ymlft_|bjYphmỲ_Yh_̀lcoỲabYs_hf̀jdt̀l_hYvphpwbjrYxjtal̀bt̀YphmYuqhbjYlhY
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àbYhpkbfrYjbfi_hflnlel̀lbfYphmỲl̀ebfY_cỲabYijlhtlipeYkbknbjfY_cYs_h̀jpt̀_jyfYf̀pcc[
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edd]f̂_XŶd_bZahc\]n̂âd_bZX_fZahc\]̂_Y\_f\_e\ZdkZY[\Zod]p�
�� }]̀X_̂�\ZY[\Zc]deh]\m\_YZdkZXllZmXY\]̂XlaZX_fZ\�ĥcm\_YZadZY[XYZY[\jZ|̂llZi\ZXnX̂lXil\ZXYZY[\ZŶm\Z
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XaadêXŶd_abZd]Z|̂Y[ZXZh_̂d_Zd]ZlXid]Zedh_êlZ|[̂e[Z]\̀hlXY\aZY[\Z|d]pZYdZi\Zc\]kd]m\fZijZXZcX]ŶehlX]ZY]Xf\bZYdZ
]\ed_êl\Zahe[Zed_kl̂eYZ|̂Y[dhYZf\lXjZd]ZfXmX̀\ZYdZ}|_\]qZZ�_ZY[\Z\n\_YZY[\Zc]d̀]\aaZdkZY[\Zod]pẐaZf\lXj\fZijZahe[Z
ed_kl̂eYbZ�]e[̂Y\eYZmXjZ]\�ĥ]\ZY[XYZdY[\]ZmXY\]̂XlZd]Z\�ĥcm\_YZdkZ\�hXlZd]Zi\YY\]Zp̂_fZX_fZ�hXl̂YjZi\Zc]dn̂f\fZXYZ_dZ
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ahied_Y]XeYd]abZahccl̂\]aZd]ZmXY\]̂Xlm\_Zd]ZdY[\]Z]\c]\a\_YXŶn\abZa[XllZ_dYZha\ZYdiXeedẐ_ZX_jZkd]mZd_ZY[\Zc]\m̂a\aZ
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rstuvwuvtZ�[\Z�d_Y]XeYd]Za[XllZc]dn̂f\Z]\Xad_Xil\ZX_fZn̂âil\Ẑf\_Ŷk̂eXŶd_Zkd]Z\Xe[Z\mcldj\\bZ�hied_Y]XeYd]bZd]ZdY[\]Z
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�hied_Y]XeYd]aZd]ZdY[\]aZ|d]p̂_̀Zh_f\]ZY[\Zf̂]\eŶd_ZdkZY[\Z�d_Y]XeYd]ZXYZY[\Zz]d{\eYZâY\qZZ�_jZahe[Ẑf\_Ŷk̂eXŶd_Za[XllZ
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Xlld|ZY[\Z}|_\]ZYdZmX̂_YX̂_ZY[\ZaXk\YjZX_fZa\eh]̂YjZdkZiĥlf̂_̀abZc]dc\]YjbZX_fZc\]ad_aZXYZY[\Zz]d{\eYZâY\qZZ�d_Y]XeYd]aZ
kX̂l̂_̀ZYdZXîf\ZijZY[̂aZ]\�ĥ]\m\_YZX]\Zf̂kk\]\_YZk]dmZY[da\ZXaẐ_f̂eXY\fq

rstuvwuv�Z�[\Z�d_Y]XeYd]bẐYaZ\mcldj\\aZX_fZ�hied_Y]XeYd]aZX_fZY[\̂]Z\mcldj\\aZa[XllZi\Zahi{\eYZYdZX_fZXîf\ZijZ]hl\aZ
X_fZ]\̀hlXŶd_aZ\aYXil̂a[\fZijZY[\Z}|_\]qZZydZ|\Xcd_aZdkZX_jZp̂_fZa[XllZi\Zc\]m̂YY\fZd_�âY\�ZY[\]\Za[XllZi\Z_dZ
[X]Xaam\_YZdkZXZa\�hXlbZ\Y[_̂ebZd]Z]\l̂̀ d̂haZ_XYh]\�ZY[\]\Za[XllZi\Z_dZha\ZdkZc]dkX_̂Yjq
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�}{w|�}��t}z�t~yz��{�yz��t{vwt�}~���{�w�tzww�w�t{yt�|y�w~�{wt{vwt�y|��t}z�t}��ty{vw|t�}~{y|�t�v�~vt�zt}z�t�}�t}��w~{t{vwt
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XYZ[\][\tuvwt�y~}{�yzty�tw���{�z�t�w}{�|w�t�vy�ztyzt��}z�t��t�z{wz�w�t�y|t�wzw|}�t�z�y|�}{�yztyz���ttuvwtxyz{|}~{y|t��t
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�}��wz{t��wt{yt}z�t�z�y|w�wwzt�����~��{�w�ty|t���{}z~w�twz~y�z{w|w�t�zt{vwt�y|��
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�z��~}{�yz�t}z�t�}{}t��|z��vw�t��ty{vw|��ttuvwt�z�y|�}{�yzt��|z��vw�t��t�y�w��t�y|t{vwt~yz�wz�wz~wty�t{vwtxyz{|}~{y|t
��{vy�{t}z�t�}||}z{��tw��|w��w�ty|t�����w�t}�t{yt�{�t}~~�|}~�ty|t~y���w{wzw���ttuyt{vwtw�{wz{t�w|��{{w�t��t�}��t{vwt
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}~~�|}~�ty|t~y���w{wzw��ty�t��~vt�z�y|�}{�yzt��tw||yzwy���ty|t��t{vwt~yz��{�yz�t�y�z�t}{t{vwt{��wty�t~yz�{|�~{�yz�t

XYZ[\sYc_dhgpògf_dY�gpnhhnh
XYZ[\s[stuvwtxyz{|}~{y|t�v}��t�wt�y�w��t|w��yz����wt�y|t{vwt�y}�t~yz��{�yz�t~|w}{w�t��|�z�t~yz�{|�~{�yz�ttuvwtxyz{|}~{y|t
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XYZ[\\Y�pafdfdlYadeY�dhgpògf_dh
XYZ[\\[st��yzt����{}z{�}�txy���w{�yzty�t{vwt�y|��t{vwtxyz{|}~{y|t�v}��ty|�wz{t}z�t�z�{|�~{t{vwt��zw|��t�w���z}{w�t
�w|�yzzw�t�zt{vwty�w|}{�yzt}z�t�}�z{wz}z~wty�t}��tw�����wz{t��|z��vw�t��t{vwtxyz{|}~{y|t}z�t�v}��t{�|zty�w|t}��t
�w|{�zwz{t��{w|}{�|wt}z�ty�w|}{�yz}�t�}z�}��t|w�}{�z�t{yt{vwtw�����wz{�ttuvwt�y|�}{t�y|ty|�}z���z��t��z��z��t}z�t
�w���w|�z�t��~vt�}z�}��t�v}��t�wt}�t�w�~|��w�t�zt{vwt��w~���~}{�yz��
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XY£[s[£¥¦�t{vwtw���y��wz{ty�t{vwt�|~v�{w~{ty|txyz�{|�~{�yzt�}z}�w|t��t{w|��z}{w��t{vwt��zw|t�v}��tw���y�t}t��~~w��y|t
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y|t�w�}|}{wtxyz{|}~{y|��
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XYZ[\]̂_̀ab̀acdàĉe[fbgaĉâ[\h]gab̂ia\]b̂ àbaj[hk̀[hZŶ_gbZ_YgaYgab̂ab[_lYgcm]iag]ng]̀]̂_b_co]aYda_l]a
j[hk̀[hZŶ_gbZ_Ygp
qrstuvw

xuyzvz{a|l]a}Ŷ_gbZ_Ygàlbffag]c\h[g̀]a_l]a~�̂]gadYgaZỲ_̀a_l]a~�̂]gaĉZ[g̀�aĉZf[iĉeaZỲ_̀a_lb_abg]anb�bhf]a_Yaba
j]nbgb_]a}Ŷ_gbZ_Yg̀aYga_YaY_l]ga}Ŷ_gbZ_Yg̀�ah]Zb[̀]aYda_l]a}Ŷ_gbZ_Yg�̀ai]fb�̀�ac\ngYn]gf�a_c\]iabZ_coc_c]̀aYga
i]d]Z_co]aZŶ _̀g[Z_cŶpa|l]a~�̂]gàlbffah]ag]̀nŶ c̀hf]a_Ya_l]a}Ŷ_gbZ_YgadYgaZỲ_̀a_l]a}Ŷ_gbZ_YgaĉZ[g̀ah]Zb[̀]aYda
i]fb�̀�ac\ngYn]gf�a_c\]iabZ_coc_c]̀�aib\be]a_Ya_l]a�Yg�aYgai]d]Z_co]aZŶ _̀g[Z_cŶah�a_l]a~�̂]g�̀aY�̂adYgZ]̀�a
j]nbgb_]a}Ŷ_gbZ_Yg̀�aYgaY_l]ga}Ŷ_gbZ_Yg̀p
qrstuv�

xuwz�z�z��}Ŷ _̀g[Z_cŶa}lb̂e]aXcg]Z_co]�a�gZlc_]Z_a\b�ac̀̀[]abaiYZ[\]̂_�aŶa���a�Yg\a�����àcê]iah�a~�̂]g�a
ĉ̀_g[Z_ĉea}Ŷ_gbZ_Yga_YangYZ]]ia�c_labaZlb̂e]aĉa_l]a�Yg��adYgà[h̀]�[]̂_aĉZf[̀cŶaĉaba}lb̂e]a~gi]gpa|l]a
XYZ[\]̂_àlbffai]̀Zgch]a_l]aZlb̂e]̀aĉa_l]a�Yg�ab̂iai]̀cêb_]̀a\]_lYiaYdai]_]g\ĉĉeab̂�aZlb̂e]aĉa}Ŷ_gbZ_aj[\a
Yga}Ŷ_gbZ_a|c\]p

�� |l]aiYZ[\]̂_a�cffai]̀Zgch]a_l]ag]�[cg]iaZlb̂e]̀ab̂ia�cffai]̀cêb_]a\]_lYiaYdai]_]g\ĉĉeab̂�aZlb̂e]a
ĉa}Ŷ_gbZ_aj[\aYga}Ŷ_gbZ_a_c\]p
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Zlb̂e]a�c_là[nnf]\]̂_bg�aYgag]oc̀]iaXgb�ĉèab̂iàn]ZcdcZb_cŶ p̀a}Ŷ_gbZ_Ygàlbffang]nbg]ab̂ià[h\c_abadc�]iangcZ]a
�[Y_b_cŶa�c_lĉa�aZbf]̂ibgaib�̀aYdag]Z]cn_aYdà[ZlaiYZ[\]̂_̀p

xuwz�zvzv�j[h\c_a_Ya_l]a}Ŷ _̀g[Z_cŶa�b̂be]g�a_l]a�b\]aYda_l]a�̂icoci[bfa�[_lYgcm]ia_Yag]Z]co]aZlb̂e]aiYZ[\]̂_̀a
b̂ia�lYa�cffah]ag]̀nŶ c̀hf]adYgaĉdYg\ĉeaY_l]g̀aĉaZŶ_gbZ_Yg�̀a]\nfY�aYgà[hZŶ_gbZ_Yg̀aYdaZlb̂e]̀a_Ya_l]a}Ŷ_gbZ_a
XYZ[\]̂_̀p
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_l]angYnỲ]iaZlb̂e]ab̂iac_̀ad[ffa]dd]Z_aŶa_l]a�Yg��a�c_labà_b_]\]̂_ai]̀Zgchĉea_l]ag]b̀ŶadYga_l]aZlb̂e]�ab̂ia_l]a
]dd]Z_aŶa_l]a}Ŷ_gbZ_aj[\ab̂ia}Ŷ_gbZ_a_c\]a�c_lad[ffaiYZ[\]̂_b_cŶab̂iabà_b_]\]̂_ai]̀Zgchĉea_l]a]dd]Z_aŶa�Yg�a
h�à]nbgb_]aYgaY_l]gaZŶ_gbZ_Yg̀paa|l]a}Ŷ _̀g[Z_cŶa�b̂be]gajlbffaj[h\c_a_Ya_l]a�gZlc_]Z_adYgag]oc]�p

xuwz�z��}lb̂e]̀aĉa_l]a�Yg�aĉoYfoĉeabiic_cŶbfa�Yg�aYgai]f]_cŶaYda�Yg�a�l]_l]gaYgâY_ag]̀[f_ĉeaĉab̂abiic_cŶa_Ya
Ygà[h_gbZ_cŶadgY\a_l]a}Ŷ_gbZ_aj[\àlbffâY_ah]a\bi]a[̂_cfa_l]a}Ŷ_gbZ_Ygà[h\c_̀a_Ya_l]a}Ŷ _̀g[Z_cŶa�b̂be]ga_l]a
ZỲ_aYda_l]abii]iaYgai]f]_]ia�Yg�a�c_labaZY\nf]_]ab̂iai]_bcf]iafc̀_ĉeaYdabffaj[hZŶ_gbZ_Yg̀aĉoYfo]i�abffa\b_]gcbf̀�a
fbhYgab̂ia]�[cn\]̂_p

xuwz�z�z��~o]gl]biab̂iangYdc_ab̀ai]̀Zgch]iaĉa�a�p�p�ab̂ia�a�p�p�p�a\b�ah]abii]ia_Ya_l]aZỲ_aYdaba}fbc\adYgabiic_cŶbfa
�Yg�a����a�l]̂a_l]àY[gZ]aYda\Ŷc]̀adYgà[Zlabiic_cŶbfa�Yg�ac̀âY_ab̂a�ffY�b̂Z]aĉZf[i]iaĉa_l]a}Ŷ_gbZ_aj[\aYga
b̂�aY_l]ga\Ŷc]̀adYga�Yg�aĉZf[i]iaĉa_l]a}Ŷ_gbZ_aj[\p

xuwz�z�zv�}lb̂e]̀aĉa_l]a�Yg�a�l]_l]gaYgâY_aĉoYfoĉeabiic_cŶ àYgai]i[Z_cŶ àdgY\a_l]a}Ŷ_gbZ_aj[\àlbffâY_ah]a
\bi]a[̂_cfab̂abnngYngcb_]a}lb̂e]a~gi]gaYga}lb̂e]aXcg]Z_co]albo]ah]]̂ac̀̀[]ip

xuwz�z�z{��  a}¡���¢a~�X¢�ja�£j|a¡�¤¢a|¡¢a����~¤� a~�a|¡¢a~��¢�a��Xa��}¡�|¢}|a��a
���|���p

xuwz�z¥��Z_[bfaZỲ_aYdafbhYgab̂ia\b_]gcbfàlbffah]ai]dĉ]iab̀a_l]ab\Y[̂_anbciadYga_l]adYffY�ĉeac_]\̀�a_Ya_l]a]�_]̂_a
i]_]g\ĉ]iag]b̀Ŷbhf]ab̂iâ]Z]̀̀bg��

�� }Ỳ_aYda\b_]gcbf̀ai]fco]g]ia_Ya_l]a¦Yhàc_]adYgaĉZYgnYgb_cŶaĉ_Ya_l]aZŶ_gbZ_a�Yg�p
�� �be]anbcia_Ya�Yg�]g̀ab̂iadYg]\b̂ab̂ia�be]à[nnf]\]̂_̀anbcia_YafbhYgaYgeb̂cmb_cŶ àĉabZZYgib̂Z]a

�c_laZ[gg]̂_afbhYgabeg]]\]̂_̀p
�§ �g]\c[\̀aYga_b�]̀anbciah�a_l]a}Ŷ_gbZ_YgadYga�Yg�]g�̀aZY\n]̂ b̀_cŶaĉ̀[gb̂Z]�a[̂]\nfY�\]̂_a

ĉ̀[gb̂Z]�a��}�a_b�ab̂iaY_l]ganb�gYffa_b�]̀ab̀ag]�[cg]iah�afb��â]_aYdabZ_[bfab̂iab̂_cZcnb_]iag]d[̂ìab̂ia
g]hb_]̀paä�Y_a_Yah]aĉZf[i]iaĉaZbfZ[fb_cŶaYdaYo]gl]biab̂iangYdc_p©
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XY Z[\]̂_̀[a]̂_[̂_b]cdeb]f_gh_\[ij
Xk l\\mi[no]_pmb_d̂]_mp_omn̂b̀dòemn_]cdeqr]ǹ_s]ao\d̂et]_mp_u[nf_̀mm\̂_[nf_renmb_]cdeqr]ǹvw_[̂_

[qqbmt]f_pmb_d̂]_gh_̀u]_lbouè]òj__xu]_b[̀]_mn_̂]\pymin]f_]cdeqr]ǹ_d̂]f_pmb_q]bemf̂_mp_dnf]b_z_i]]{_
ie\\_g]_̀u]_l̂ m̂oe[̀]f_|cdeqr]ǹ_}ềbegd̀mb~̂_qdg\êu]f_rmǹu\h_b[̀]_fetef]f_gh_��_f[ĥ_̀m_]̂̀[g\êu_[_
f[e\h_b[̀]_[nf_fetef]f_[�[en_gh_�_umdb̂_̀m_]̂̀[g\êu_[n_umdb\h_b[̀]j__|cdeqr]ǹ_d̂]f_pmb_q]bemf̂_mp_�_f[ĥ_
mb_rmb]_ie\\_g]_ge\\]f_[̀_[_b[̀]_]cd[\_̀m_��_q]bo]ǹ_mp_̀u]_qdg\êu]f_rmǹu\h_b[̀]j__�n_̀u]_[\̀]bn[̀et]w_̀u]_
lbouè]ò_r[h_[qqbmt]_̀u]_b]ergdb̂]r]ǹ_mp_[_b[̀]_b]qb]̂]ǹen�_̀u]_[\\mo[g\]_om̂`̂_mp_min]b̂ueqj__
Z]\pymin]f_]cdeqr]ǹ_ê_f]pen]f_̀m_eno\df]_]cdeqr]ǹ_b]ǹ]f_pbmr_omǹbm\\]f_mb_[ppe\e[̀]f_omrq[ne]̂j__
�]ǹ]f_]cdeqr]ǹ_ie\\_g]_q[ef_pmb_[̀_̀u]_[òd[\_b]ǹ[\_om̂j̀__�[̂m\en]w_me\_[nf_�b][̂]_b]cdeb]f_pmb_
mq]b[̀emn_[nf_r[eǹ]n[no]_ie\\_g]_q[ef_pmb_[̀_̀u]_[òd[\_om̂j̀__�u]nw_en_̀u]_mqenemn_mp_̀u]_�mǹb[òmb_
[nf_[̂_[qqbmt]f_gh_̀u]_lbouè]òw_̂dè[g\]_]cdeqr]ǹ_ê_nm̀_[t[e\[g\]_mn_̀u]_̂è]w_̀u]_rmten�_mp_̂[ef_
]cdeqr]ǹ_̀m_[nf_pbmr_̀u]_̂è]_ie\\_g]_q[ef_pmb_[̀_[òd[\_om̂j̀

�������_�t]bu][f_̂u[\\_eno\df]_en̂db[no]_m̀u]b_̀u[n_̀um̂]_enoef]ǹ[\_̀m_\[gmb_r]ǹemn]f_[gmt]w_qb]redr̂_mn_gmnf̂_
b]cdeb]f_gh_̀u]_�mǹb[òmbw_�mǹb[òmb~̂_Zdq]btêmbh_]rq\mh]]̂w_mppeo]_r[n[�]r]ǹw_umr]_[nf_pe]\f_mppeo]_]aq]n̂]̂w_
b̀[n̂qmb̀[̀emn_om̂`̂_[nf_gm̀u_r[nd[\_[nf_qmi]b_̂r[\\_̀mm\̂_[nf_r[nd[\_[nf_qmi]b_̂r[\\_]cdeqr]ǹj__

�����������mb_�mb{_fmn]_gh_̀u]_�ber]_�mǹb[òmb~̂_min_pmbo]̂w_r[b{ydq_pmb_omrgen]f_mt]bu][f_[nf_qbmpè_mn_r[̀]be[\̂_
[nf_mn_om̂_̀mp_\[gmb_̂u[\\_nm̀_]ao]]f_z��j

X� �mb{_[d̀umbe�]f_dnf]b_lb̀eo\]_��j�_l\\mi[no]̂_[b]_nm̀_̂dg�]ò_̀m_mt]bu][f_[nf_qbmpèj

�����������mb_�mb{_fmn]_gh_̀u]_Zdgomǹb[òmb̂w_r[b{ydq_mp_om̂`̂_[̂_f]pen]f_u]b]en_gh_Zdgomǹb[òmb~̂_pmb_omrgen]f_
mt]bu][f_[nf_qbmpè_mn_r[̀]be[\̂_[nf_mn_om̂_̀mp_\[gmb_̂u[\\_nm̀_]ao]]f_z��j

X� xm_̀uê_[rmdǹw_��_r[h_g]_[ff]f_pmb_̀u]_�ber]_�mǹb[òmb~̂_omrgen]f_mt]bu][f_[nf_qbmpèj
X� �mb{_[d̀umbe�]f_dnf]b_lb̀eo\]_��j�_l\\mi[no]̂_[b]_nm̀_̂dg�]ò_̀m_mt]bu][f_[nf_qbmpèj

�������_xm_p[oe\è[̀]_b]te]ien�_cdm̀[̀emn̂_pmb_]èu]b_]àb[_ou[b�]̂_mb_f]fdòemn̂w_[\\_qbmqm̂[\̂_̂u[\\_g]_[oomrq[ne]f_gh_
[_omrq\]̀]_è]re�[̀emn_mp_om̂`̂_eno\dfen�_\[gmbw_r[̀]be[\̂w_̂dgomǹb[ò̂w_[nf_ep_[\\mi]fw_r[b{ydq̂_pmb_mt]bu][f_[nf_
qbmpèj__Zdgomǹb[ò̂_̂u[\\_g]_̂ere\[b\h_è]re�]fj__�n_nm_o[̂]_ie\\_[_ou[n�]_entm\ten�_mt]b_�zw���j��_g]_[qqbmt]f_
ièumd̀_è]re�[̀emnj

�����������p_b]cd]̂̀]fw_̀u]_�mǹb[òmb_̂u[\\_̂dgrè_f]̀[e\]f_cdm̀[̀emn̂_pbmr_r[̀]be[\_̂dqq\e]b̂j

�������_�]�[bf\]̂̂_mp_̀u]_r]̀umf_d̂]f_̀m_f]̀]bren]_̀u]_t[\d]_mp_[nh_ou[n�]w_̀u]_�mǹb[òmb_ie\\_g]_b]cdeb]f_̀m_̂dgrè_
]tef]no]_̂[̀êp[òmbh_̀m_̀u]_lbouè]ò_̀m_̂dĝ[̀ǹe[̀]_][ou_[nf_]t]bh_è]r_̀u[̀_omn̂ è̀d̀]̂_uê_qbmqm̂[\_mp_̀u]_t[\d]_mp_
ù]_ou[n�]j__xu]_[rmdǹ̂_[\\mi]f_pmb_mt]bu][f_[nf_qbmpè_̂u[\\_nm̀_]ao]]f_̀u]_[qq\eo[g\]_q]bo]ǹ[�]̂_[̂_]̂̀[g\êu]f_en_
ù]_̀im_s�v_pm\\mien�_Z]òemn̂�

�����������p_̀u]_�mb{_ê_fmn]_feb]ò\h_gh_̀u]_�mǹb[òmbw_mt]bu][f_[nf_qbmpè_en_̀u]_[rmdǹ_mp_z��_r[h_g]_[ff]f_̀m_̀u]_
om̂_̀qbmqm̂[\j__xu]_q]bo]ǹ[�]̂_pmb_mt]bu][f_[nf_qbmpè_r[h_t[bh_[oombfen�_̀m_̀u]_n[̀db]w_]à]ǹ_[nf_omrq\]aèh_mp_̀u]_
imb{_entm\t]fw_gd̀_en_nm_o[̂]_̂u[\\_]ao]]f_̀u]_q]bo]ǹ[�]̂_̂]̀_pmb̀u_en_̀u]_q[b[�b[quj__�t]bu][f_[nf_qbmpè_q]bo]ǹ[�]̂_
[b]_nm̀_̀m_g]_[qq\e]f_̀m_̀u]_qb]redr_qmb̀emn_mp_mt]b̀er]_q[hj

���������_�p_̀u]_�mb{_ê_fmn]_gh_[_̂dgomǹb[òmbw_̂dgomǹb[òmb~̂_mt]bu][f_[nf_qbmpè_en_̀u]_[rmdǹ_mp_z��_r[h_g]_
[ff]f_̀m_̀u]_om̂_̀mp_\[gmb_[nf_r[̀]be[\̂j__xm_̀uê_[rmdǹw_̀u]b]_r[h_g]_[ff]f_�_q]bo]ǹ_pmb_̀u]_�mǹb[òmb~̂_omrgen]f_
mt]bu][f_[nf_qbmpèj__�t]bu][f_[nf_qbmpè_q]bo]ǹ[�]̂_[b]_nm̀_̀m_g]_[qq\e]f_̀m_̀u]_qb]redr_qmb̀emn_mp_mt]b̀er]_q[hj

�������_�u]n]t]b_̀u]_om̂_̀mp_[nh_�mb{_ê_̀m_g]_f]̀]bren]f_qdb̂d[ǹ_̀m_�� jzjz_̀ubd_�� jzj�w_�mǹb[òmb_ie\\_̂dgrè_en_
pmbr_[oo]q̀[g\]_̀m_̀u]_�mn̂b̀dòemn_¡[n[�]b_[nf_lbouè]ò_[n_è]re�]f_om̂_̀gb][{fmin_̀m�]̀u]b_ièu_̂dqqmb̀en�_f[̀[j

�����������n_omrqd̀en�_̀u]_t[\d]_mp_[_ou[n�]_mbf]b_iueou_entm\t]̂_[ffèemn̂_[nf_f]fdòemn̂_mp_imb{_[nf_̀u]_[ff]f_
imb{_]ao]]f_̀u]_mrè̀]f_imb{w_mt]bu][f_[nf_qbmpè_̂u[\\_g]_omrqd̀]f_mn_̀u]_[rmdǹ_gh_iueou_̀u]_om̂_̀mp_[ffèemn[\_
\[gmb_[nf_r[̀]be[\̂_]ao]]f̂_̀u]_om̂_̀mp_̀u]_mrè̀]f_\[gmb_[nf_r[̀]be[\w_]ao]q̀_nm_[ffèemn[\_mt]bu][f_[nf_qbmpè_̂u[\\_
g]_[\\mi]f_mn_t[\d]_mp_imb{_f]̀]bren]f_en_[oombf[no]_ièu_¢£ jzj�j
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WXYZ[Z\Z]̂_̀abcdefgh̀iagjkalmnfkacoamabjm̀ikacpqkparjhbjah̀lcnlksaqkqfbghc̀sam̀qamqqhghc̀sam̀qagjkatcpuacdhggkqa
kvbkkqsagjkamqqkqatcpuwagjkaxc̀gpmbgcparhnnaykamnncrkqagcapkgmh̀agjkaclkpjkmqam̀qaepcohgac̀agjkamdcf̀gayzarjhbjagjka
cdhggkqatcpuakvbkkqsagjkamqqkqatcpuwakvbkegagjmgàcaclkpjkmqam̀qaepcohgasjmnnaykapkgmh̀kqac̀almnfkacoarcpu{

|̂}~�~�~�̂�jkaxc̀gpmbgcpadmzapkgmh̀aclkpjkmqam̀qaepcohgac̀amabjm̀ikacpqkparjhbjah̀lcnlksaqkqfbghc̀sac̀nzwakvbkegagjmga
c̀aclkpjkmqam̀qaepcohgasjmnnaykabc̀shqkpkqac̀almnfkacoatcpu{�

����X��

WXYZ�Z[a�axc̀sgpfbghc̀axjm̀ika�hpkbghlkahsamarphggk̀acpqkpaepkempkqayzagjkaxc̀sgpfbghc̀a�m̀mikpa�pbjhgkbgam̀qa
shìkqayzagjka�r̀kpwaxc̀gpmbgcpwaxc̀sgpfbghc̀a�m̀mikpam̀qa�pbjhgkbgwaqhpkbgh̀iamabjm̀ikah̀agjkatcpuaephcpagca
mipkkdk̀gac̀amq�fsgdk̀gwahoam̀zwah̀agjkaxc̀gpmbga�fdacpaxc̀gpmbga�hdkwacpaycgj{a�jka�r̀kpadmzayzaxc̀sgpfbghc̀a
xjm̀ika�hpkbghlkwarhgjcfgah̀lmnhqmgh̀iagjkaxc̀gpmbgwacpqkpabjm̀iksah̀agjkatcpuarhgjh̀agjkaik̀kpmnasbcekacoagjka
xc̀gpmbgabc̀shsgh̀iacoamqqhghc̀swaqknkghc̀swacpacgjkpapklhshc̀swagjkaxc̀gpmbga�fdam̀qaxc̀gpmbga�hdkaykh̀iamq�fsgkqa
mbbcpqh̀inz{

�

Z[ �fgfmnambbkegm̀bkacoamanfdeasfdaepcekpnzahgkdh�kqam̀qasfeecpgkqayzasfoohbhk̀gasfysgm̀ghmgh̀iaqmgmagca
ekpdhgaklmnfmghc̀{a�fdeasfdamq�fsgdk̀gasjmnnaykasfysgm̀ghmgkqayzasfydhggh̀iaklhqk̀bkacoambgfmnabcsgsa
gcagjkaxc̀sgpfbghc̀a�m̀mikpam̀qa�pbjhgkbgaocpaklmnfmghc̀�

�

Z� xcsgagcaykaqkgkpdh̀kqah̀amadm̀ k̀pamipkkqafec̀ayzagjkaempghksam̀qamadfgfmnnzambbkegmynkaohvkqacpa
ekpbk̀gmikaokk�aohvkq�acp

�

WXYZ�Z�a_oagjkaxc̀gpmbgcpaqcksàcgapksec̀qaepcdegnzacpaqhsmipkksarhgjagjkadkgjcqaocpamq�fsgdk̀gah̀agjkaxc̀gpmbga�fdwa
gjkaxc̀sgpfbghc̀a�m̀mikpasjmnnaqkgkpdh̀kagjkamq�fsgdk̀gac̀agjkaymshsacoapkmsc̀mynkakvek̀qhgfpksam̀qasmlh̀isacoagjcska
ekpocpdh̀iagjkatcpuamggphyfgmynkagcagjkabjm̀ikwah̀bnfqh̀iwah̀abmskacoam̀ah̀bpkmskah̀agjkaxc̀gpmbga�fdwam̀amdcf̀gaocpa
clkpjkmqam̀qaepcohgamsaskgaocpgjah̀agjka�ipkkdk̀gwacpahoàcasfbjamdcf̀gahsaskgaocpgjah̀agjka�ipkkdk̀gwamapkmsc̀mynka
mdcf̀g{amnncrm̀bkaocpaclkpjkmqam̀qaepcohgah̀ambbcpqm̀bkarhgja�a�{�{�wa�a�{�{�{�wa�a�{�{�{�wa�a�{�{�wa�a�{�{�{�wa�a�{�{�{�wa
�a�{�{�{�wam̀qarjk̀aekpdhggkqayza�a�{�{�am̀qa�a�{�{�{�{a_̀asfbjabmskwam̀qamnscaf̀qkpa�kbghc̀a�{�{�{�wagjkaxc̀gpmbgcpa
sjmnnaukkeam̀qaepksk̀gwah̀asfbjaocpdamsagjkaxc̀sgpfbghc̀a�m̀mikpadmzaepksbphykwam̀ahgkdh�kqambbcf̀gh̀iagcikgjkparhgja
meepcephmgkasfeecpgh̀iaqmgm{a�̀nkssacgjkprhskaepclhqkqah̀agjkaxc̀gpmbga�cbfdk̀gswabcsgsaocpagjkaefpecsksacoagjhsa
�kbghc̀a�{�{�asjmnnaykanhdhgkqagcagjkaocnncrh̀i�
����X�[

Z�  k̀gmnabcsgsacoadmbjh̀kpzam̀qak¡fhedk̀gwakvbnfshlkacoajm̀qagccnswadm̀fmnam̀qasdmnnaecrkpagccnsam̀qa
dm̀fmnam̀qasdmnnaecrkpak¡fhedk̀gwarjkgjkpapk̀gkqaopcdagjkaxc̀gpmbgcpacpacgjkps�

Z� xcsgsacoaepkdhfdsaocpamnnayc̀qsam̀qah̀sfpm̀bkwaekpdhgaokkswam̀qasmnkswafskwacpashdhnmpagmvkswaqhpkbgnza
pknmgkqagcagjkabjm̀ik�am̀q

Z¢ xcsgsacoasfekplhshc̀am̀qaohknqacoohbkaekpsc̀ k̀naqhpkbgnzamggphyfgmynkagcagjkabjm̀ik{bc̀sfdmynkasfeenhks{

�

WXYZ�ZYa�axc̀sgpfbghc̀axjm̀ika�hpkbghlkashìkqayzagjkaxc̀gpmbgcpah̀qhbmgksagjkaxc̀gpmbgcp£samipkkdk̀gagjkpkrhgjwa
h̀bnfqh̀iamq�fsgdk̀gah̀axc̀gpmbga�fdam̀qaxc̀gpmbga�hdkacpagjkadkgjcqaocpaqkgkpdh̀h̀iagjkd{a�fbjamipkkdk̀gasjmnna
ykakookbghlkahddkqhmgknzam̀qasjmnnaykapkbcpqkqamsah̀bcpecpmgkqah̀gcamaxjm̀ika�pqkp{

WXYZ�Z¤a�jkamdcf̀gacoabpkqhgagcaykamnncrkqayzagjkaxc̀gpmbgcpagcagjka�r̀kpaocpamaqknkghc̀acpabjm̀ikagjmgapksfngsah̀amàkga
qkbpkmskah̀agjkaxc̀gpmbga�fdasjmnnaykambgfmnàkgabcsgamsabc̀ohpdkqayzagjkaxc̀sgpfbghc̀a�m̀mikpam̀qa�pbjhgkbg{atjk̀a
ycgjamqqhghc̀sam̀qabpkqhgsabclkph̀iapknmgkqatcpuacpasfysghgfghc̀sampkah̀lcnlkqah̀amabjm̀ikwagjkamnncrm̀bkaocpaclkpjkmqa
m̀qaepcohgasjmnnaykaohifpkqac̀agjkaymshsacoàkgah̀bpkmskwahoam̀zwarhgjapksekbgagcagjmgabjm̀ik{¥k̀qh̀iaoh̀mnaqkgkpdh̀mghc̀a
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WXYZ[\YZWZ]̂Y_ẀZYWXY]YaWb̀Zcd_ZeWbYa[]bf\Ygec\_Zeh\YZWYZ[\Yijb\ckYZ[\YaWbZc]_ZWcYl]mYc\nd\̀ZYo]ml\bZYXWcYpWcqY
_Wlô\Z\rYdbr\cYZ[\YaWb̀Zcd_ZeWbYa[]bf\Ygec\_Zeh\YebYsoôe_]ZeWb̀YXWcYt]ml\bZuYv[\YaWb̀Zcd_ZeWbYw]b]f\cY]brY
sc_[eZ\_ZYjê̂Yl]q\Y]bYebZ\celYr\Z\cleb]ZeWbYXWcYodcoẀ\̀YWXYlWbZ[̂mY_\cZeXe_]ZeWbYXWcYo]ml\bZYXWcYZ[Ẁ\Y_ẀZ̀Y]brY
_\cZeXmYXWcYo]ml\bZYZ[\Y]lWdbZYZ[]ZYZ[\YaWb̀Zcd_ZeWbYw]b]f\cY]brYsc_[eZ\_ZYr\Z\cleb\YZWYx\Yc\]̀Wb]x̂mYyd̀ZeXe\ruYv[\Y
ebZ\celYr\Z\cleb]ZeWbYWXY_ẀZỲ[]̂̂Y]ryd̀ZYZ[\YaWbZc]_ZYzdlYWbYZ[\Ỳ]l\Yx]̀èY]̀Y]Ya[]bf\Yicr\ckỲdxy\_ZYZWYZ[\Ycef[ZYWXY
\eZ[\cYo]cZmYZWYrè]fc\\Y]brY]̀̀\cZY]Yâ]elYebY]__Wcr]b_\YjeZ[YscZe_̂\Y{|u

}~�����Yt\brebfYXeb]̂Yr\Z\cleb]ZeWbYWXYZ[\YZWZ]̂Y_ẀZYWXY]YaWb̀Zcd_ZeWbYa[]bf\Ygec\_Zeh\YZWYZ[\Yijb\ckYZ[\YaWbZc]_ZWcY
l]mYc\nd\̀ZYo]ml\bZYXWcYpWcqY_Wlô\Z\rYdbr\cYZ[\YaWb̀Zcd_ZeWbYa[]bf\Ygec\_Zeh\YebYsoôe_]ZeWb̀YXWcYt]ml\bZuYv[\Y
aWb̀Zcd_ZeWbYw]b]f\cY]brYsc_[eZ\_ZYjê̂Yl]q\Y]bYebZ\celYr\Z\cleb]ZeWbYXWcYodcoẀ\̀YWXYlWbZ[̂mY_\cZeXe_]ZeWbYXWcY
o]ml\bZYXWcYZ[Ẁ\Y_ẀZ̀Y]brY_\cZeXmYXWcYo]ml\bZYZ[\Y]lWdbZYZ[]ZYZ[\YaWb̀Zcd_ZeWbYw]b]f\cY]brYsc_[eZ\_ZYr\Z\cleb\YZWY
x\Yc\]̀Wb]x̂mYyd̀ZeXe\ruYv[\YebZ\celYr\Z\cleb]ZeWbYWXY_ẀZỲ[]̂̂Y]ryd̀ZYZ[\YaWbZc]_ZYzdlYWbYZ[\Ỳ]l\Yx]̀èY]̀Y]Ya[]bf\Y
icr\ckỲdxy\_ZYZWYZ[\Ycef[ZYWXY\eZ[\cYo]cZmYZWYrè]fc\\Y]brY]̀̀\cZY]Yâ]elYebY]__Wcr]b_\YjeZ[YscZe_̂\Y{|up[\bYZ[\Yijb\cY
]brYaWbZc]_ZWcY]fc\\YjeZ[Y]Yr\Z\cleb]ZeWbYl]r\YxmYZ[\YaWb̀Zcd_ZeWbYw]b]f\cY]brYsc_[eZ\_ZY_Wb_\cbebfYZ[\Y
]ryd̀Zl\bZ̀YebYZ[\YaWbZc]_ZYzdlY]brYaWbZc]_ZYvel\kYWcYWZ[\cjè\Yc\]_[Y]fc\\l\bZYdoWbYZ[\Y]ryd̀Zl\bZ̀kỲd_[Y
]fc\\l\bZỲ[]̂̂Yx\Y\XX\_Zeh\Yell\re]Z\̂mY]brYZ[\YaWb̀Zcd_ZeWbYw]b]f\cỲ[]̂̂Yoc\o]c\Y]Ya[]bf\Yicr\cuYa[]bf\Yicr\c̀Y
l]mYx\Yè̀d\rYXWcY]̂̂YWcY]bmYo]cZYWXY]YaWb̀Zcd_ZeWbYa[]bf\Ygec\_Zeh\u

}~������Yp[\bYZ[\Yijb\cY]brYaWbZc]_ZWcY]fc\\YjeZ[Y]Yr\Z\cleb]ZeWbYl]r\YxmYZ[\YaWb̀Zcd_ZeWbYw]b]f\cY]brYsc_[eZ\_ZY
_Wb_\cbebfYZ[\Y]ryd̀Zl\bZ̀YebYZ[\YaWbZc]_ZYzdlY]brYaWbZc]_ZYvel\kYWcYWZ[\cjè\Yc\]_[Y]fc\\l\bZYdoWbYZ[\Y
]ryd̀Zl\bZ̀kỲd_[Y]fc\\l\bZỲ[]̂̂Yx\Y\XX\_Zeh\Yell\re]Z\̂mY]brYZ[\YaWb̀Zcd_ZeWbYw]b]f\cỲ[]̂̂Yoc\o]c\Y]Ya[]bf\Y
icr\cuYa[]bf\Yicr\c̀Yl]mYx\Yè̀d\rYXWcY]̂̂YWcY]bmYo]cZYWXY]YaWb̀Zcd_ZeWbYa[]bf\Ygec\_Zeh\u

�

}~���~����~������
}~������p[\c\YZ[\YpWcqYebhŴh\rYèY_Wh\c\rYxmYdbeZYoce_\̀Y_WbZ]eb\rYebYZ[\YaWbZc]_ZYgW_dl\bZ̀kYxmY]oôe_]ZeWbYWXYdbeZY
oce_\̀YZWYZ[\Ynd]bZeZe\̀YWXYZ[\YeZ\l̀YebhŴh\rY�̀dxy\_ZYZWYZ[\YocWhèeWb̀YWXY�Y�u{u{u{YZ[cWdf[Y�Y�u|u{u�Yeb_̂d̀eh\�u

}~��������p[\c\YZ[\YaWbZc]_ZYgW_dl\bZ̀YocWher\YZ[]ZY]̂̂YWcYo]cZYWXYZ[\YpWcqYèYZWYx\Y�beZYtce_\YpWcqkYebeZe]̂̂mYZ[\Y
aWbZc]_ZYtce_\Yjê̂Yx\Yr\\l\rYZWYeb_̂dr\YXWcY]̂̂Y�beZYtce_\YpWcqY]bY]lWdbZY\nd]̂YZWYZ[\ỲdlYWXYZ[\Y\̀Z]x̂è[\rYdbeZY
oce_\̀YXWcY\]_[Ỳ\o]c]Z\̂mYer\bZeXe\rYeZ\lYWXY�beZYtce_\YpWcqYZel\̀YZ[\Y\̀Zel]Z\rYnd]bZeZmYWXY\]_[YeZ\lY]̀Yebre_]Z\rYebY
Z[\Ysfc\\l\bZuYYv[\Y\̀Zel]Z\rYnd]bZeZe\̀YWXYeZ\l̀YWXY�beZYtce_\YpWcqY]c\YbWZYfd]c]bZ\\rY]brY]c\ỲŴ\̂mYXWcYZ[\YodcoẀ\Y
WXY_Wlo]cèWbYWXYxer̀Y]brYr\Z\clebebfY]bYebeZe]̂YaWbZc]_ZYtce_\uYYg\Z\cleb]ZeWb̀YWXYZ[\Y]_Zd]̂Ynd]bZeZe\̀Y]brY
_̂]̀̀eXe_]ZeWb̀YWXY�beZYtce_\YpWcqYo\cXWcl\rYxmYaWbZc]_ZWcYjê̂Yx\Yl]r\YxmYsc_[eZ\_ZYebY]__Wcr]b_\YjeZ[Y���u|u�u

}~�������Y�]_[YdbeZYoce_\Yjê̂Yx\Yr\\l\rYZWYeb_̂dr\Y]bY]lWdbZY_Wb̀er\c\rYxmYaWbZc]_ZWcYZWYx\Y]r\nd]Z\YZWY_Wh\cY
aWbZc]_ZWc�̀YWh\c[\]rY]brYocWXeZYXWcY\]_[Ỳ\o]c]Z\̂mYer\bZeXe\rYeZ\lu

}~�������Yp[\c\YZ[\Ynd]bZeZmYWXY]bmYeZ\lYWXY�beZYtce_\YpWcqYo\cXWcl\rYxmYaWbZc]_ZWcYreXX\c̀Yl]Z\ce]̂̂mY]brY
èfbeXe_]bẐmYXcWlYZ[\Y\̀Zel]Z\rYnd]bZeZmYWXỲd_[YeZ\lYebre_]Z\rYebYZ[\Ysfc\\l\bZY]brYZ[\c\YèYbWY_Wcc\̀oWbrebfY
]ryd̀Zl\bZYjeZ[Yc\̀o\_ZYZWY]bmYWZ[\cYeZ\lYWXYjWcqY]brYeXYaWbZc]_ZWcYx\̂e\h\̀YZ[]ZYaWbZc]_ZWcY[]̀Yeb_dcc\rY]rreZeWb]̂Y
\�o\b̀\Y]̀Y]Yc\̀d̂ZYZ[\c\WXkYaWbZc]_ZWcYl]mYl]q\Y]Y_̂]elYXWcY]bYeb_c\]̀\YebYZ[\YaWbZc]_ZYtce_\YebY]__Wcr]b_\YjeZ[Y
scZe_̂\Y{{YeXYZ[\Yo]cZe\̀Y]c\Ydb]x̂\YZWY]fc\\Y]̀YZWYZ[\Y]lWdbZYWXY]bmỲd_[Yeb_c\]̀\u

}~�������YaWb̀Zcd_ZeWbYw]b]f\cYjê̂Yr\Z\cleb\YZ[\Y]_Zd]̂Ynd]bZeZe\̀Y]brY_̂]̀̀eXe_]ZeWb̀YWXYdbeZYoce_\YjWcqYo\cXWcl\rYxmY
aWbZc]_ZWcuYYaWb̀Zcd_ZeWbYw]b]f\cY]brYsc_[eZ\_ZYjê̂Yc\he\jYjeZ[YZ[\YaWbZc]_ZWckYsc_[eZ\_Z�̀Yoc\̂eleb]cmY
r\Z\cleb]ZeWb̀YWbỲd_[Yl]ZZ\c̀Yx\XWc\Yc\br\cebfY]YjceZZ\bYr\_èeWbYZ[\c\WbY�xmYc\_Wll\br]ZeWbYWXY]bYsoôe_]ZeWbYXWcY
t]ml\bZYWcYWZ[\cjè\�uYsc_[eZ\_Z�̀YjceZZ\bYr\_èeWb̀YZ[\c\WbYjê̂Yx\YXeb]̂Y]brYxebrebfYdoWbYaWb̀Zcd_ZeWbYw]b]f\ckY
ijb\cY]brYaWbZc]_ZWcYdb̂\̀̀kYjeZ[ebY{�Yr]m̀Y]XZ\cYZ[\Yr]Z\YWXY]bmỲd_[Yr\_èeWbkY\eZ[\cYijb\cYWcYaWbZc]_ZWcYr\̂eh\c̀Y
ZWYZ[\YWZ[\cYo]cZmYZWYZ[\Ysfc\\l\bZY]brYZWYsc_[eZ\_ZYjceZZ\bYbWZe_\YWXYebZ\bZeWbYZWY]oo\]̂YXcWlỲd_[Y]Yr\_èeWbu

}~���~� ����¡���
}~�����~p[\c\YZ[\YpWcqYebhŴh\rYèY_Wh\c\rYxmYŝZ\cb]Z\Y_WbZ]eb\rYebYZ[\YaWbZc]_ZYgW_dl\bZ̀kYZ[\Yijb\cỲ[]̂̂Y[]h\Y
Z[\Ycef[ZYWXỲ\̂\_ZeWbYebYc\̀o\_ZYZWY]bmYWcY]̂̂YWXYZ[\YŝZ\cb]Z\̀Y]̀Y¢eruYYv[\YaWbZc]_ZWcỲ[]̂̂YocWher\YZ[\Yijb\cYZ[ecZmY
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WXYZ[\]̂_̀[abcddef[fgdche[aief[die[\gcfj[_]c\[agbk[gl[]f[mndebf]de[cop]hd_[die[fea[qgbk[gb[die[beogr]n[gl[
o]debc]n_spbg\thd_[]nbe]\̂[cf_d]nne\[gb[die[]hhepd]fhe[gl[die[mndebf]de[acnn[cfhbe]_e[die[ugfdb]hdgb̀_[ugfdb]hd[]ogtfdv

wxyz{|}

~{��}��[�coe[ncocd_[_d]de\[cf[die[ugfdb]hd[�ghtoefd_[]be[gl[die[e__efhe[gl[die[ugfdb]hdv[���������������
�������������������������������������������������������������������v[[
ugfdb]hdgb[_i]nn[�e[be_pgf_c�ne[lgb[]nn[\cbehd[]f\[hgf_e�tefdc]n[\]o]je_[dg[�afeb�[ugf_dbthdcgf[�]f]jeb�[]f\[
mbhicdehd[]bc_cfj[lbgo[]f̂[\en]̂[gl[ugfdb]hdgb�[cd_[�t�hgfdb]hdgb_[]f\[_tppnceb_�[cf[peblgbocfj[gb[hgopnedcfj[die[
qgbk[cf[]hhgb\]fhe[acdi[die[dcoe[be�tcbeoefd_v[[�̂[e�ehtdcfj[die[mjbeeoefd�[die[ugfdb]hdgb[hgflcbo_[di]d[die[
ugfdb]hd[�coe[c_[][be]_gf]�ne[pebcg\[lgb[peblgbocfj[die[qgbkv

~{��}�����ugfdb]hdgb[_i]nn[hggpeb]de[acdi[die[�afeb�[ugf_dbthdcgf[�]f]jeb�[mbhicdehd[]f\[gdieb[ugfdb]hdgb_[gf[die[
 bg¡ehd�[o]kcfj[ereb̂[be]_gf]�ne[ellgbd[dg[be\the[die[hgfdb]hd[dcoev

¢

~{��}�}���ugfdb]hdgb[_i]nn[fgd[hgooefhe[qgbk[gf[die[_cde[tfdcn[dag[hgpce_[gl[]nn[cf_tb]fhe[pgnchce_[]_[cf\ch]de\[cf[
mbdchne[££�[]dde_dcfj[di]d[die[be�tcbe\[hgreb]je[c_[cf[lgbhe�[i]re[�eef[]hhepde\[�̂[die[�afebv

~{��}�|[�ie[ugfdb]hdgb[_i]nn[pbghee\[e�pe\cdcgt_n̂[acdi[]\e�t]de[lgbhe_[]f\[_i]nn[]hicere[�t�_d]fdc]n[ugopnedcgf[
acdicf[die[ugfdb]hd[�coevugfdb]hdgb[_i]nn[\g[]nn[dicfj_[fehe__]b̂[dg[ef_tbe[die[pbg_ehtdcgf[gl[die[qgbk[cf[]hhgb\]fhe[
acdi[]f̂[gfe[gb[ogbe[gl[die[lgnngacfj[]_[\edebocfe\[�̂[die[ugf_dbthdcgf[�]f]jeb[]f\[die[�afeb�[cf[diecb[\c_hbedcgf¤

¥¦  bg¡ehd[_hie\tne_[]f\[berc_cgf_[diebegl�§
¥̈ �ie[dcoe[be�tcbeoefd_[lgb[r]bcgt_[pgbdcgf_[gl[qgbk§
¥© �ie[be�tcbeoefd_[gl[die[ bg¡ehd[cfhnt\cfj�[�td[fgd[ncocde\[dg�[hggb\cf]dcgf[be�tcbeoefd_[]_[o]̂[lbgo[

dcoe[dg[dcoe[�e[kfgaf[dg[ugfdb]hdgb§
¥ª �hie\tne_[gl[die[qgbk[pbgrc\e\[�̂[ugfdb]hdgb[dg[ugf_dbthdcgf[�]f]jeb[tpgf[die[�afeb̀_[be�te_dv

~{��}�«[¬l[die[ugfdb]hdgb[\ge_[fgd[]hicere[�t�_d]fdc]n[ugopnedcgf[acdicf[die[ugfdb]hd[�coe[e_d]�nc_ie\[cf[die[
mjbeeoefd[�edaeef[die[�afeb[]f\[die[ugfdb]hdgb�[gb[cf[][_t�_e�tefd[ui]fje[�b\eb�[die[ugfdb]hdgb[_i]nn[�e[nc]�ne[dg[
die[�afeb�[cf[]\\cdcgf[dg[]f̂[]hdt]n[gb[hgf_e�tefdc]n[\]o]je_�[lgb[die[hg_d_[gl[beco�tb_eoefd_[dg[die[�afeb̀_[mjefd_[
cfhnt\cfj�[�td[fgd[ncocde\[dg�[die[ugf_dbthdcgf[�]f]jeb[]f\[mbhicdehd[lgb[diecb[_ebrche_[]ddbc�td]�ne[dg[dic_[\en]̂v

~{��}�[�igtn\[die[pbgjbe__[gl[die[qgbk[]f\sgb[gdieb[qgbk[�e[\en]̂e\[�̂[]f̂[l]tnd�[fejnehd�[]hd[gb[l]cntbe[dg[]hd[gl[
ugfdb]hdgb[gb[]f̂[gl[cd_[�t�hgfdb]hdgb_[gb[_tppnceb_[_g[]_[dg[h]t_e[]f̂[]\\cdcgf]n[hg_d�[e�pef_e�[nc]�cncd̂[gb[\]o]je[dg[
�afeb�[ugf_dbthdcgf[�]f]jeb�[gb[mbhicdehd[gb[lgb[aichi[�afeb[�[ugf_dbthdcgf[�]f]jeb�[[gb[mbhicdehd[o]̂[�ehgoe[
nc]�ne�[ugfdb]hdgb[_i]nn[ign\[�afeb�[ugf_dbthdcgf[�]f]jeb�[]f\[mbhicdehd[i]bone__[lbgo[]f\[cf\eofcl̂[�afeb�[
ugf_dbthdcgf[�]f]jeb�[]f\[mbhicdehd[]j]cf_d[]nn[_thi[]\\cdcgf]n[hg_d�[e�pef_e[nc]�cncd̂[gb[\]o]je[cf[]hhgb\]fhe[acdi[
die[pbgrc_cgf_[gl[mbdchne[££v

~{��}�®[�ie[qgbk[_i]nn[�e[peblgboe\[\tbcfj[\e_cjf]de\[agbkcfj[igtb_�[e�hepd[di]d[cf[die[erefd[gl[eoebjefĥ[gb[aief[
fehe__]b̂[dg[peblgbo[die[qgbk[cf[]hhgb\]fhe[acdi[die[be�tcbeoefd_[gl[̄[°v±�[qgbk[_i]nn[�e[peblgboe\[]d[ugfdb]hdgb̀_[
hg_d[]f\[e�pef_e[gf[gdieb[_icld_�[grebdcoe�[�]dtb\]̂_�[�tf\]̂_�[²gnc\]̂_[]f\[]d[gdieb[dcoe_�[cl[peboc__cgf[dg[\g[_g[i]_[
�eef[g�d]cfe\[cf[abcdcfj[lbgo[�afebv[[qcdigtd[ncocdcfj[die[be�tcbeoefd_[gl[die[pbehe\cfj[_efdefhe�[cl[die[pbgjbe__[gl[
die[qgbk[gb[gl[die[ bg¡ehd[i]_[�eef[\en]̂e\[�̂[]f̂[l]tnd�[fejnehd�[]hd[gb[l]cntbe[dg[]hd[gl[ugfdb]hdgb[gb[]f̂[gl[cd_[
�t�hgfdb]hdgb_[gb[_tppnceb_�[ugfdb]hdgb[_i]nn[agbk[_thi[grebdcoe�[]d[ugfdb]hdgb̀_[hg_d[]f\[e�pef_e[]_[]lgbe_]c\�[]_[
ugf_dbthdcgf[�]f]jeb[_i]nn[\eeo[fehe__]b̂[gb[\e_cb]�ne[dg[o]ke[tp[lgb[]nn[dcoe[ng_d[]f\[dg[]rgc\[\en]̂[cf[die[
hgopnedcgf[gl[die[qgbk[]f\[gl[die[ bg¡ehdv[[�ie[l]cntbe[�̂[ugf_dbthdcgf[�]f]jeb[dg[\cbehd[ugfdb]hdgb[dg[efj]je[cf[
_thi[grebdcoe[_i]nn[fgd[bencere[ugfdb]hdgb[gl[die[hgf_e�tefhe_[gl[cd_[\en]̂v

~{��}�³[́fne__[gdiebac_e[fgde\�[die[\]de[gl[hgooefheoefd[gl[die[qgbk[c_[die[\]de[e_d]�nc_ie\[cf[die[mjbeeoefdv[[
ugfdb]hdgb[_i]nn[gbj]fcµe[hgf_dbthdcgf[_hie\tne_[]_[_pehclce\[cf[̄[Xv£Y�[ugfdb]hdgb̀_[ugf_dbthdcgf[�hie\tne_v[[�ie[
hgooefheoefd[\]de[_i]nn[fgd[�e[pg_dpgfe\[�̂[die[l]cntbe[dg[]hd[gl[die[ugfdb]hdgb[gb[gl[peb_gf_[gb[efdcdce_[lgb[aichi[
die[ugfdb]hdgb[c_[be_pgf_c�nev
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WXYZ[ZY\]̂_\̀abcdefgdhab\ijbjk_e\ljm\nhe_gd\jgg_o_ejdhab\ap\d̂_\qaer\ca\d̂jd\hd\ljm\s_\t_epael_n\hb\jnujbg_\ap\d̂_\
cĝ_nfo_cv\dhl_\e_wfhe_l_bdc\jbn\xeay_gd\e_wfhe_l_bdcz\\{p\ca\nhe_gd_nv\̀abdejgdae\ĉjoo\hbge_jc_\hdc\cdjpp\jbn|ae\}aer\
au_edhl_z\\̀abdejgdae\}hoo\bad\s_\_bdhdo_n\da\jnnhdhabjo\galt_bcjdhab\pae\qaer\t_epael_n\afdchn_\ap\n_chkbjd_n\
}aerhbk\̂afecv\_~g_td\jc\jtteau_n\sm\�}b_ez\\xeauhn_n\d̂jd\̀abdejgdae\hc\bad\hb\n_pjfod\fbn_e\d̂_\̀abdejgdv\jbn\
�}b_e\̂jc\hccf_n\d̂_\jpae_cjhn\jfd̂aeh�jdhabv\d̂_e_\ĉjoo\s_\jnn_n\da\d̂_\̀abdejgd\�fl\jc\jgdfjo\afd�ap�tagr_d\jlafbd\
_wfjo\da�

�� �nnhdhabjo\te_lhflc\ab\}jk_c\jgdfjoom\tjhnv\jd\ejd_c\d̂jd\̂ju_\s__b\jgg_td_n\sm\̀abcdefgdhab\ijbjk_e\
jbn\�eĝhd_gd

�� ]j~_c\hltac_n\sm\oj}\ab\cfĝ\jnnhdhabjo\}jk_c�
�� xe_lhflc\pae\}aer_e�c\galt_bcjdhab\jbn\ohjshohdm\hbcfejbg_\hp\e_wfhe_n\da\s_\tjhn\ab\cfĝ\jnnhdhabjo\

}jk_cz

qehdd_b\jfd̂aeh�jdhab\pae\au_edhl_\}aer\d̂jd\_~g__nc\����z��\pae\}̂hĝ\̀abdejgdae\hbd_bnc\da\ĝjek_\d̂_\�}b_e\hb\
jbm\ab_\}__r\ĉjoo\s_\hbujohn\fbo_cc\gabphel_n\hb\}ehdhbk\sm\d̂_\�}b_ev\hd\s_hbk\fbn_ecdaan\d̂jd\�}b_e�c\
�_chkbjd_n\�_te_c_bdjdhu_\ĉjoo\bad\̂ju_\jfd̂aehdm\da\jfd̂aeh�_\cfĝ\au_edhl_\}̂hĝ\_~g__nc\����z��\hb\jbm\ab_\
}__rz

WXYZ[Z��{b\ba\gjc_\ĉjoo\d̂_\gabdejgdae\n_ojm\d̂_\teake_cc\ap\d̂_\qaer\ae\jbm\tjed\d̂_e_ap\ab\jggafbd\ap\ĝjbk_c\hb\d̂_\
qaer\ae\nhctfd_c\gjfc_n\sm\teatac_n\ae\aen_e_n\ĝjbk_c\hb\d̂_\qaer\ae\jbm\nhctfd_c\ae\nhc�jke__l_bdc\jc\da\d̂_\
_wfhdjso_\ujof_\ap\cfĝ\ĝjbk_cz

WXYZ[Z���̀abdejgdae\jbn\̀abdejgdae�c\�fe_dm\ĉjoo\s_\cdehgdom\jggafbdjso_\pae\galto_dhab\jc\j\gabnhdhab\da\cjdhcpjgdaehom\
gabdejgdfjo\t_epaeljbg_z

WXYZ�Z�\{p\d̂_\̀abdejgdae\hc\n_ojm_n\jd\jbm\dhl_\hb\d̂_\gall_bg_l_bd\ae\teake_cc\ap\d̂_\qaer\sm\���\jb\jgd\ae\b_ko_gd\
ap\d̂_\�}b_ev\�eĝhd_gdv\̀abcdefgdhab\ijbjk_ev\ae\jb\_ltoam__\ap\jbm\ap\d̂_lv\ae\ap\d̂_\�}b_e�c\a}b\paeg_cv\
�_tjejd_\̀abdejgdaecv\ae\ad̂_e\̀abdejgdaec�\���\sm\ĝjbk_c\aen_e_n\hb\d̂_\qaer�\���\sm\ojsae\nhctfd_cv\phe_v\fbfcfjo\
n_ojm\hb\n_ohu_eh_cv\fbjuahnjso_\gjcfjodh_cv\jnu_ec_\}_jd̂_e\gabnhdhabc\nagfl_bd_n\hb\jggaenjbg_\}hd̂\�_gdhab\
��z�z�z�v\ae\ad̂_e\gjfc_c\s_mabn\d̂_\̀abdejgdae�c\gabdeao�\���\sm\n_ojm\jfd̂aeh�_n\sm\d̂_\�}b_e\t_bnhbk\l_nhjdhab\
jbn\shbnhbk\nhctfd_\e_caofdhab�\ae\���\sm\ad̂_e\gjfc_c\d̂jd\d̂_\̀abdejgdae\jcc_edc\jbn\d̂_\�eĝhd_gdv\sjc_n\ab\d̂_\
e_gall_bnjdhab\ap\d̂_\̀abcdefgdhab\ijbjk_ev\n_d_elhb_c\yfcdhpm\n_ojmv\d̂_b\d̂_\̀abdejgd\]hl_\ĉjoo\s_\_~d_bn_n\pae\
cfĝ\e_jcabjso_\dhl_\jc\d̂_\�eĝhd_gd\ljm\n_d_elhb_z�̂afon\̀abdejgdae\s_\ascdefgd_n\ae\n_ojm_n\hb\d̂_\
gall_bg_l_bdv\teac_gfdhab\ae\galto_dhab\ap\d̂_\qaerv\}hd̂afd\pjfod\ab\hdc\tjedv\sm\e_jcab\ap\pjhofe_\da\jgdv\nhe_gdhabv\
aen_ev\b_ko_gdv\n_ojm\ae\n_pjfod\ap\d̂_\�}b_ev\̀abcdefgdhab\ijbjk_ev\\ae\d̂_\�eĝhd_gd�\sm\ĝjbk_c\hb\d̂_\qaer�\phe_v\
ohk̂dbhbkv\_jed̂wfjr_v\_b_lm\jgdhabv\jgd\ap\�an\ae\chlhoje\gjdjcdeat̂_�\sm\�au_ebl_bdjo\e_cdehgdhabc\}hd̂\e_ct_gd\da\
ljd_ehjoc\ae\ojsaev\ae\sm\jb\hbnfcdem�}hn_\cdehr_\s_mabn\̀abdejgdae�c\e_jcabjso_\gabdeaov\d̂_b\̀abdejgdae\ĉjoo\s_\
_bdhdo_n\da\jb\_~d_bchab\ap\dhl_\oacd\sm\e_jcab\ap\jbm\jbn\joo\gjfc_c\jpae_cjhnv\sfd\ba\̀ojhl\pae\_~d_bchab\ap\dhl_\ab\
jggafbd\ap\n_ojm\ĉjoo\s_\jooa}_n\fbo_cc\j\̀ojhl\hb\}ehdhbk\d̂_e_pae_\hc\te_c_bd_n\da\̀abcdefgdhab\ijbjk_e\}hd̂\
e_jcabjso_\nhohk_bg_\sfd\hb\jbm\_u_bd\bad\ojd_e\d̂jb\phpd__b\����\njmc\jpd_e\d̂_\gall_bg_l_bd\ap\cfĝ\gojhl_n\n_ojmz\\
�~g_td\pae\d̂_\gjfc_c\ct_ghphgjoom\ohcd_n\jsau_\hb\d̂hc\cfs�c_gdhabv\ba\ad̂_e\gjfc_\ae\gjfc_c\ap\n_ojmc\ĉjoo\khu_\ehc_\da\
jb\_~d_bchab\ap\dhl_\da\t_epael\d̂_\qaerz\\]̂_\kejbdhbk\ap\jb\_~d_bchab\ap\dhl_\hc\gabnhdhab_n\ftab\̀abdejgdae�c\
dhl_om\cfslhcchab\ap\d̂_\jpae_cjhn\}ehdd_b\badhg_z\\�~g_td\da\d̂_\_~d_bdv\hp\jbmv\_~te_ccom\teâhshd_n\sm\oj}v\̀abdejgdae\
_~te_ccom\jke__c\bad\da\ljr_v\jbn\̂_e_sm\}jhu_cv\jbm\̀ojhl\pae\njljk_cv\hbgofnhbk\d̂ac_\e_cfodhbk\peal\hbge_jc_n\
ojsae\ae\ljd_ehjo\gacdv\ab\jggafbd\ap\jbm\n_ojmv\ascdefgdhab\ae\̂hbnejbg_\pae\jbm\gjfc_\}̂jdca_u_ev\}̂_d̂_e\ae\bad\
pae_c__jso_\jbn\}̂_d̂_e\ae\bad\jbdhghtjd_n\hbgofnhbk\sfd\bad\ohlhd_n\da\d̂_\jpae_n_cgehs_n\gjfc_cv\jbn\jke__c\d̂jd\d̂_\
cao_\ehk̂d\jbn\e_l_nm\d̂_e_pae_\ĉjoo\s_\_~d_bchab\ap\dhl_v\teauhn_n\d̂_\e_wfhchd_\gabnhdhab\jc\da\}ehdd_b\̀ojhl\̂jc\
s__b\l_dz

WXYZ�Z[\̀ojhlc\e_ojdhbk\da\dhl_\ĉjoo\s_\ljn_\hb\jggaenjbg_\}hd̂\jttohgjso_\teauhchabc\ap\�edhgo_\��z{p\̀abdejgdae\
gojhlc\jb\hbge_jc_\hb\d̂_\̀abdejgd\�fl\ae\jb\_~d_bchab\hb\d̂_\galto_dhab\dhl_\e_wfhe_n\sm\e_jcab\ap\j\ĝjbk_\hb\d̂_\
qaerv\̀abdejgdae\ĉjoo\khu_\̀abcdefgdhab\ijbjk_e\jbn\�eĝhd_gd\}ehdd_b\badhg_\}hd̂hb\phpd__b\����\njmc\jpd_e\
àbdejgdae�c\rba}o_nk_\ap\d̂_\aggfee_bg_\ap\d̂_\ljdd_e\khuhbk\ehc_\da\cfĝ\̀ojhlz\\]̂hc\badhg_\ĉjoo\s_\khu_b\sm\
àbdejgdae\s_pae_\teag__nhbk\da\_~_gfd_\d̂_\ĝjbk_n\qaerv\_~g_td\hb\jb\_l_ek_bgm\_bnjbk_ehbk\ohp_\ae\teat_edm\hb\
}̂hĝ\gjc_\̀abdejgdae\ĉjoo\teag__n\hb\jggaenjbg_\}hd̂\�\��z�z\\�a\cfĝ\̀ojhl\}hoo\s_\ujohn\fbo_cc\badhg_\hc\khu_b\jc\
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WXYZ[WX\][̂]_̀[a]aXb_[ĉd]]eĉ_Wfb_cW]àfgg]hWcbXX\]_c]XiXbZ_X]_̀X]jcWkl]XmX̂]_̀cZǹ]_̀X][̂bWXfaX]cW]_[oX]Xi_X̂a[ĉ]̀fa]
ĉ_]pXX̂]fnWXX\]Zhĉd

qrstutvtwxyi_X̂a[ĉ]cz]_[oXl][z]WXYZXa_X\]p{]_̀X]eĉ_Wfb_cWl]àfgg]ĉg{]pX]bĉa[\XWX\]fz_XW]_̀X]eĉ_Wfb_cW]̀fa]of\X]
WXfaĉfpgX]XzzcW_]_c]WXbcmXW]_̀X]gca_]_[oXd]]|̀XaX]XzzcW_a]àfgg]pX]\cbZoX̂_X\]p{]_̀X]eĉ_Wfb_cW]f̂\]aZpo[__X\]_c]_̀X]
}Wb̀[_Xb_d

qrstutvtv]}̂]Xi_X̂a[ĉl]cW]Xi_X̂a[ĉal]cz]_[oX]of{]pX]nWf̂_X\]aZp~Xb_]_c]_̀X]hWcm[a[ĉa]cz]_̀[a]fW_[bgXl]pZ_]ĉg{]fz_XW]
�W[__X̂]fhhg[bf_[ĉ]_̀XWXzcWX]p{]_̀X]bĉ_Wfb_cW][̂]fbbcW\f̂bX]�[_̀]}W_[bgX]��d

qrstutvtu]}̂]Xi_X̂a[ĉ]cz]_[oX]àfgg]pX]ĉg{]zcW]_̀X]̂ZopXW]cz]\f{a]cz]\Xgf{]_̀f_]_̀X]eĉa_WZb_[ĉ]�f̂fnXW]of{]
\X_XWo[̂X]_c]pX]\ZX]acgXg{]_c]_̀X]bfZaXa]aX_]zcW_̀][̂]_̀X]fhhg[bf_[ĉ]zcW]Xi_X̂a[ĉ]cz]_[oXd]]|̀X]eĉ_Wfb_cW]àfgg]̂c_]pX]
X̂_[_gX\]_c]WXbX[mX]f]aXhfWf_X]Xi_X̂a[ĉ]cz]_[oX]zcW]Xfb̀]ĉX]cz]aXmXWfg]bfZaXa]cz]\Xgf{]chXWf_[̂n]bĉbZWWX̂_g{�]pZ_][z]f_]
fggl]ĉg{]_̀X]fb_Zfg]hXW[c\]cz]\Xgf{]fa]\X_XWo[̂X\]p{]_̀X]eĉa_WZb_[ĉ]�f̂fnXWd

qrstutu]|̀[a]�Xb_[ĉ]�d�]\cXa]̂c_]hWXbgZ\X]WXbcmXW{]cz]\fofnXa]zcW]\Xgf{]p{]X[_̀XW]hfW_{]Ẑ\XW]c_̀XW]hWcm[a[ĉa]cz]_̀X]
eĉ_Wfb_]�cbZoX̂_adeĉ_Wfb_cW]àfgg]̂c_]pX]fggc�X\]f̂]Xi_X̂a[ĉ]cz]_[oX]ẐgXaa]eĉ_Wfb_cW]̀fa]Xa_fpg[àX\]_c]_̀X]
af_[azfb_[ĉ]cz]_̀X]��̂XWl]eĉa_WZb_[ĉ]�f̂fnXWl]f̂\]}Wb̀[_Xb_]_̀f_]_̀X]\Xgf{]bgf[oX\]p{]eĉ_Wfb_cW][a]_c]f]hcW_[ĉ]cz]
_̀X]jcWk]ĉ]_̀X]bW[_[bfg]hf_b̀]cz]_̀X]�cWk]ab̀X\ZgXd

qrstut�r�̂\XW]̂c]b[WbZoa_f̂bXa]�[gg]eĉ_Wfb_cW]gcck]_c]cW]ofkX]f]egf[o]fnf[̂a_]��̂XWl]eĉa_WZb_[ĉ]�f̂fnXWl]cW]
}Wb̀[_Xb_]zcW]_̀X]bĉaXYZX̂bXa]cz]f̂{]\Xgf{]WXaZg_[̂n]zWco]\[WXb_[ĉa]n[mX̂]cW]̂c_]n[mX̂]p{]eĉa_WZb_[ĉ]�f̂fnXW]
[̂bgZ\[̂n]ab̀X\Zg[̂n]f̂\]bccW\[̂f_[ĉ]cz]_̀X]jcWk]cW]WXaZg_[̂n]zWco]}Wb̀[_Xb_�a]hWXhfWf_[ĉ]cz]�Wf�[̂na]f̂\]
�hXb[z[bf_[ĉa]cW]WXm[X�]cz]�̀ch]�Wf�[̂nad

qrstut�]j X̀̂]_̀X]eĉ_Wfb_]|[oX]̀fa]pXX̂]Xi_X̂\X\l]aZb̀]Xi_X̂a[ĉ]cz]_[oX]àfgg]̂c_]pX]bĉa[\XWX\]fa]~Za_[z[bf_[ĉ]zcW]
Xi_Wf]bcohX̂af_[ĉ]_c]_̀X]eĉ_Wfb_cW]zcW]f\o[̂[a_Wf_[mX]bca_a]cW]c_̀XW]a[o[gfW]WXfaĉad

qrst�r�������r���r�����
qrst�tw���������� �¡¢x£�¡¤¥�¦x§̈�x©�¢¡ªx�¤x£̈«¬¢���̈¤d]]z]_̀X]X̂_[WX]�cWk][a]̂c_]zZgg{]bcohgX_X\]�[_̀[̂]_̀X]
ofi[oZo]fggc�fpgX]_[oX]zcW]bcohgX_[ĉ]ahXb[z[X\][̂]_̀X]fnWXXoX̂_l][̂bgZ\[̂n]f̂{]Xi_X̂a[ĉa]nWf̂_X\]_̀XWX_cl]
fWb̀[_Xb_ZWfg]b̀fWnXa][̂bZWWX\]p{]_̀X]��̂XWl]zWco]_̀X]bcohgX_[ĉ]\f_X]_̀Za]Xa_fpg[àX\]_c]_̀X]fb_Zfg]z[̂fg]�f_X]cz]
�Zpa_f̂_[fg]ecohgX_[ĉ]cz]_̀X]�cWkl]àfgg]pX]b̀fWnXa]_c]_̀X]eĉ_Wfb_cW]zcW]zf[g[̂n]_c]bcohgX_X][_a]�cWk]p{]_̀X]
a_[hZgf_X\]\f_X]f̂\]pX]\X\Zb_X\]zWco]_̀X]z[̂fg]oĉ[Xa]\ZX]_̀X]eĉ_Wfb_cWd]]�Zb̀]b̀fWnXa]àfgg]pX]\X_XWo[̂X\]f_]_̀X]Wf_X]
cz]®̄�°d°°]hXW]\f{]hXW]of̂]zcW]Xfb̀]f̂\]XmXW{]of̂]f̂\]\f{]_̀f_]_̀X]}Wb̀[_Xb_]f̂\]eĉa_WZb_[ĉ]�f̂fnXW]̂XX\a]_c]
zZŴ[à]hWc~Xb_]of̂fnXoX̂_]cW]f̂]ĉ±a[_X]eĉa_WZb_[ĉ]�f̂fnXW]²XhWXaX̂_f_[mXd

qrst�tvx³�́ �µ¡��µx©¡«¡¥�¦x§̈�x©�¢¡ªx�¤x£̈«¬¢���̈¤d]]¶f[gZWX]_c]bcohgX_X]_̀X]�cWk]�[_̀[̂]_̀X]ofi[oZo]fggc�fpgX]
_[oX]zcW]bcohgX_[ĉ]ahXb[z[X\][̂]_̀X]}nWXXoX̂_]f̂\·cW]_̀X]�[gXa_ĉX]�b̀X\ZgXl][̂bgZ\[̂n]f̂{]Xi_X̂a[ĉa]nWf̂_X\]
_̀XWX_cl]cW]zf[gZWX]_c]oXX_]f̂][̂_XWoX\[f_X]o[gXa_ĉX]\f_X]fa]Xa_fpg[àX\]p{]_̀X]�[gXa_ĉX]�b̀X\ZgXl]àfgg]X̂_[_gX]_̀X]
��̂XW]_c]\X\Zb_]zWco]oĉ[Xa]\ZX]_c]_̀X]eĉ_Wfb_cWl]cW]_c]c_̀XW�[aX]b̀fWnX]_̀X]eĉ_Wfb_cWl]fa]g[YZ[\f_X\]\fofnXa]_̀X]
focẐ_]hXW]bfgX̂\fW]\f{]cz]�̂X]|̀cZaf̂\]�cggfWa]̧®�l°°°d°°¹]zcW]Xfb̀]bfgX̂\fW]\f{]pX{ĉ\]aZb̀]ofi[oZo]
fggc�fpgX]_[oX][̂]_̀X]bcohgX_[ĉ]cz]_̀X]�cWkd]]�Zb̀]focẐ_]cz]g[YZ[\f_X\]\fofnXa]àfgg]pX][̂]f\\[_[ĉ]_c]_̀X]®̄�°]hXW]
\f{]b̀fWnXa]zcW]\Xgf{]\XabW[pX\][̂]ºfWfnWfh̀]�d»d�d

|̀X]fpaX̂bX]cz]f]g[YZ[\f_X\]\fofnX]focẐ_]f̂\·cW]c_̀XW]bW[_XW[f]bĉbXŴ[̂n]afoX]àfgg]̂c_]hWXbgZ\X]_̀X]��̂XW]zWco]
XiXWb[a[̂n][_a]W[ǹ_ad]]}gg]_[oX]g[o[_a]a_f_X\][̂]_̀X]eĉ_Wfb_]�cbZoX̂_a]fWX]cz]_̀X]XaaX̂bX]cz]_̀X]}nWXXoX̂_d]]|̀X]
hWcm[a[ĉa]cz]_̀[a]}W_[bgX]�]àfgg]̂c_]XibgZ\X]WXbcmXW{]p{]��̂XW]zcW]\fofnXa]̧[̂bgZ\[̂n]pZ_]̂c_]g[o[_X\]_c]zXXa]f̂\]
b̀fWnXa]cz]ŷn[̂XXWal]}Wb̀[_Xb_al]eĉa_WZb_[ĉ]�f̂fnXWl]}__cŴX{a]f̂\]c_̀XW]hWczXaa[ĉfga]f̂\]bcZW_]f̂\]g[_[nf_[ĉ]
bca_a¹]zcW]\Xgf{]p{]_̀X]eĉ_Wfb_cWd

qrst�tux¼̈x©¡«¡¥�x§̈�x©�¢¡ªd]]yfb̀]ºW[oX]eĉ_Wfb_cW]fnWXXa]_c]ofkX]̂c]bgf[oa]zcW]\Xgf{][̂]_̀X]hXWzcWof̂bX]cz]_̀[a]
eĉ_Wfb_]cbbfa[ĉX\]p{]f̂]fb_]cW]co[aa[ĉl]cW]fb_]cz]_̀X]��̂XW]cz]f̂{]cz][_a]WXhWXaX̂_f_[mXa]f̂\]fnWXXa]_̀f_]aZb̀]f]
bgf[o]àfgg]pX]zZgg{]bcohX̂af_X\]zcW]p{]f̂]Xi_X̂a[ĉ]cz]_[oX]_c]bcohgX_X]_̀X]hXWzcWof̂bX]cz]_̀X]�cWk]fa]hWcm[\X\]
X̀WX[̂d
½¾¿Àru�
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XYZ[\[]̂_̀abcdefeghcidjkelmnjk̀ojepieqrqesphbetuvwexeqggocmfdcpiefikeyjhdcscmfdjesphezf{bjideypidcìfdcpie_njjd|e
_̀abcdeciek̀gocmfdjedpednjeqhmncdjmde}cdncie~�ekf{lefsdjhekfdjepse�}ijh�ypidhfmdpheq�hjjbjid|

XYZ[\[\e�phbfd�e�dcoc�jednje�faojepseypidjidlepsednjezhp�jmde�fìfo|erkjidcs{ejfmneocijecdjbe}cdneìbajhefikedcdojepsednje
_gjmcscmfdcpie_jmdcpiesphejfmnezhp�jmdelcdj|ezhp�ckjeahjf�kp}iepseapdneofaphefikebfdjhcfol|

XYZ[\[�erimòkje}cdnciejfmneocijecdjbefekchjmdeghpgphdcpifoefbp̀idepsempidhfmdph�lep�jhnjfkefikeghpscd|

XYZ[\[�e�cijecdjbesphe�jmphke�hf}ci�le}ncmnefhjedpeajed̀hijkep�jhedpednje�}ijhefdednjejikepsednjezhp�jmdelnfooeipdeaje
ojllednfiep|~�egjhmjidepsednjeypidhfmdeghcmj|

XYZ[\[������������������ ¡���¢¡���£
¤¥ �njeocldepsecdjblelnfooecimòkjefooecdjblecimòkjkeciefooe�c�clcpilefike_jmdcpilepsednjelgjmcscmfdcpilefike

lnfooeajelnp}iefleljgfhfdjeocijecdjbl|
¤¦ �njespoop}ci�ecdjblelnfooefolpeajeocldjkeljgfhfdjo{efleocijecdjble§}cdnednjchehjlgjmdc�je�fòjl̈�

© ªpikefikezhp�jmderil̀hfimj|
© �pacoc�fdcpiefike�jbpacoc�fdcpi|
© _̀gjhcidjikjimj|
© �hfcici�«e�gjhfdcpilefike�fcidjifimje�fìfo«eypildh̀mdcpie�jmphke�pm̀bjidl|
© ¬fmneqoop}fimjefllpmcfdjke}cdnednjeypidhfmd|
© ¬fmneqodjhifdjefmmjgdjk|
© ¬fmneynfi�je�chjmdc�jeflecdeclecll̀jkedpeajeocldjkeajop}ednjefllpmcfdjkefoop}fimj|
© ¬fmneynfi�je�hkjheflecdeclecll̀jk|
© ®fhhfidcjl|
© �jmphkle�hf}ci�l|
© �jbgphfh{e�fmcocdcjl|
© yojfici�|
© _̀abcddfol|
© rdjbledpeajeypbgojdjke�cld|

[� ypidhfmdphelnfooebfcidfciefike�jjgem̀hhjidefooemnfi�jledpednje_mnjk̀ojepsēfòjlemf̀ljkea{eynfi�je
�hkjhl«eypildh̀mdcpieynfi�je�chjmdc�jlephepdnjhef̀dnphc�jkemnfi�jl|e_̀mnehj�cljke_mnjk̀ojepsēfòjle
lnfooeajeghjljidjkebpidno{e}cdnednjeqggocmfdcpiesphezf{bjid|

XYZ[�[]eqdeojfldescsdjjiekf{leajsphjednjekfdjejldfaoclnjkesphejfmneghp�hjllegf{bjid«ednjeypidhfmdphelnfooel̀abcdedpednje
ypildh̀mdcpie�fif�jhefiecdjbc�jkeqggocmfdcpiesphezf{bjideghjgfhjk�ciefmmphkfimje}cdnednjelmnjk̀ojepse�fòjl«ecse
hj°̀chjkèikjhe_jmdcpie±|²«esphempbgojdjkegphdcpilepsednje®ph�|³�njefggocmfdcpielnfooeajeipdfhc�jk«ecsehj°̀chjk«efike
l̀ggphdjkea{efooekfdfel̀aldfidcfdci�ednjeypidhfmdph�lehc�ndedpegf{bjidednfdednje�}ijh«eypildh̀mdcpie�fif�jhephe
qhmncdjmdehj°̀chj«el̀mneflempgcjlepsehj°̀clcdcpil«efikehjojfljlepse}fc�jhlepseocjieshpbe_̀ampidhfmdphlefikel̀ggocjhl«efike
lnfooehjsojmdehjdfcif�jecseghp�ckjkespheciednjeypidhfmde�pm̀bjidl|qggocmfdcpilesphegf{bjidelnfooeajebfkjebpidno{epie
dnjem̀hhjideqrqe�phbetuw²�²v~±eqggocmfdcpiefikeyjhdcscmfdjesphezf{bjidefiketuvweypidcìfdcpie_njjdesphe
pgjhfdcpilempbgojdjkeciefmmphkfimje}cdnednjeqgghp�jke_mnjk̀ojepsēfòjl|eeqggocmfdcpilelnfooeajeafljkepiednje
mpidhfmdeghcmjlepseofaphefikebfdjhcfolecimphgphfdjkecidpednje®ph�efikepsebfdjhcfolel̀cdfao{eldphjkefikeljm̀hjkègedpednje
ofldekf{epsednjeghj�cp̀lebpidn«eojllehjdfcif�jefikeojllednjef��hj�fdjepseghj�cp̀legf{bjidl|eeynfi�jephkjhle}njie
fgghp�jkelnfooeajeocldjkefdednjeapddpbepsednjeofldelnjjdepsednjegf{bjidefggocmfdcpi|

XYZ[�[][]eqleghp�ckjkecie_jmdcpieu|w|±«el̀mnefggocmfdcpilebf{ecimòkjehj°̀jldlesphegf{bjidepiefmmp̀idepsemnfi�jlecie
dnje®ph�ednfdenf�jeajjieghpgjho{ef̀dnphc�jkea{eypildh̀mdcpieynfi�je�chjmdc�jl«ephea{ecidjhcbekjdjhbcifdcpilepsednje
ypildh̀mdcpie�fif�jhefikeqhmncdjmd«eàdeipde{jdecimòkjkecieynfi�je�hkjhl|qdeojflded}jid{e§²v̈ekf{leghcphedpekfdje
jldfaoclnjkesphejfmneghp�hjllegf{bjid«ejfmneypidhfmdphelnfooel̀abcdedpednjeypildh̀mdcpie�fif�jhesphecdlehj�cj}«efe
ghjocbcifh{egjimcoempg{epsefiecdjbc�jkeqggocmfdcpiesphezf{bjidempbgojdjkeciefmmphkfimje}cdnednjefgghp�jke
_mnjk̀oj§l̈epsēfòjl|

XYZ[�[][\eqggocmfdcpilesphezf{bjidelnfooeipdecimòkjehj°̀jldlesphegf{bjidesphegphdcpilepsednje®ph�esphe}ncmnednje
ypidhfmdphekpjleipdecidjikedpegf{efe_̀ampidhfmdphephel̀ggocjh«èiojllel̀mne®ph�enfleajjiegjhsphbjkea{epdnjhle}npbe
dnjeypidhfmdphecidjikledpegf{|_̀mnefggocmfdcpilebf{ecimòkjehj°̀jldlesphegf{bjidepiefmmp̀idepsemnfi�jleciednje®ph�e
dnfdenf�jeajjieghpgjho{ef̀dnphc�jkea{eypildh̀mdcpieynfi�je�chjmdc�jleàdeipdecimòkjkecieynfi�je�hkjhl|ee_̀mne
cdjbl«ecsefidcmcgfdjkedpeajegfckeshpbefieqoop}fimj«elnfooeajeocldjkèikjhednfdefllpmcfdjkeqoop}fimj|
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XYZ[\[][\̂_̀abcdeefgadhgijkcldmcjihcgjaf̀nocpoq̀okhkcripcedmlojhcircdlìjhkchbocsijhpdahipcniokcjihcgjhojnchicedmchic
dc_̀taijhpdahipcipcldhopgdfck̀eefgopctoad̀kocircdcngkèhocipcihbopcpodkiju

XYZ[\[][v̂wffck̀eeiphgjxcndhdcpoq̀okhonctmchbocsijkhp̀ahgijcydjdxopcdjncwpabghoahcrpilc_̀taijhpdahipkcdjncldhopgdfc
k̀eefgopkcjoaokkdpmchick̀tkhdjhgdhochbocsijhpdahipzkcpgxbhchicedmlojhckbdffctocr̀pjgkbonctmchbocsijhpdahipu

XYZ[\[][{̂|jhgfchbocsijhpdah}kaboǹfoncndhocirc_̀tkhdjhgdfcsilefohgijc~gjaf̀ngjxcd̀hbipg�oncdn�̀khlojh��chboc��jopc
kbdffcedmc���circhbocdlìjhcǹochbocsijhpdahipcijcdaaìjhcircepixpokkcedmlojhk�cfokkcdjcdlìjhcoq̀dfchic����circhboc
dlìjhcircdjmcsfdglk�cfgojk�cipc�̀nxlojhkcdxdgjkhchbocsijhpdahipc�bgabcbd�ocjihctoojckdhgkrdahipgfmcngkabdpxonu

�� �ohdgjdxocpok̀fhgjxcrpilc�c�u�u�u�ckbdffctoc��cef̀kcdjcdlìjhcoq̀dfchic����circhbocdlìjhcircdjmc
sfdglk�cfgojk�cipc�̀nxlojhkcdxdgjkhchbocsijhpdahipc�bgabcbd�ocjihctoojckdhgkrdahipgfmcngkabdpxonu

�� whc_̀tkhdjhgdfcsilefohgij�c�bojckdhgkrgonc�ghbchbocepixpokkcirchboc�ip��chboc��jop�c�ghbcsijkojhcirc
_̀pohm�cldmcdn�̀khchbocdlìjhcpohdgjoncrpilcepo�gìkcepixpokkcedmlojhkcgjcdaaipndjaoc�ghbc�c�u�u�u

�� �bocr̀ffcpohdgjdxocldmctocpogjkhdhoncgrchbocldjjopcircailefohgijcirchboc�ip�cdjncghkcepixpokkcnicjihc
poldgjckdhgkrdahipmchichboc��jopcdjnchbocwpabghoah�cgrchboc_̀pohmc�ghbbifnkcbgkcaijkojhcipcripcihbopcxiinc
djnck̀rrgagojhcpodkijku

XYZ[\[][�̂�dabcsijhpdahipckbdffck̀tlghchbpooc~��crgjdfcaiegokcirchbogpcweefgadhgijcripc�dmlojh�cgjaipeipdhgjxchbikoc
po�gkgijkcjihoncijchboceojagfcaiegok�chichbocsijkhp̀ahgijcydjdxopc�ghbgjch�ic~��cndmkcdrhopctogjxcjihgrgonchbdhchbocnpdrhc
aiem�c�ghbcpo�gkgijk�cgkcdaaoehdtfou

XYZ[\[][�̂�bocrgjdfcaiegokcircodabcweefgadhgijcripc�dmlojhc~w�wc�iplc����}�����ckbdffctockgxjonctmcdjcirrgaopcirchboc
sijhpdahipc�bikockgxjdh̀pockbdffctocjihdpg�oncgjchbockedaocepi�gnonu

XYZ[\[][�̂weefgadhgijkckbdffctoctdkoncijchbocailefohonc�ip�cdkcnokapgtoncdti�ocfokkcpohdgjdxo�cdjncfokkchbocdxxpoxdhoc
ircepo�gìkcedmlojhkuccsbdjxoc�pnopkc�bojcdeepi�onckbdffctocfgkhoncdhchboctihhilcirchbocfdkhckboohcirchbocedmlojhc
deefgadhgiju
 ¡¢£Y\�

XYZ[\[¤[]̂�piaoǹpokcpoq̀gponctmc��jopckbdffcgjaf̀no�ct̀hcdpocjihcjoaokkdpgfmcfglghonchi�ck̀tlgkkgijctmchbocsijhpdahipc
hichbocsijkhp̀ahgijcydjdxopcdjncwpabghoahcirctgffkcirckdfocdjnctgffkcircfdngjxcripck̀abcldhopgdfkcdjncoq̀gelojh�c
epi�gkgijcircieeiph̀jghmcripchbocsijkhp̀ahgijcydjdxopzkcdjncwpabghoahzkc�gk̀dfc�opgrgadhgijchbdhck̀abcldhopgdfkcdjnc
oq̀gelojhcdpocgjcrdaocgjckhipdxo¥cdjn�cgrckhiponcirr}kgho�ck̀tlgkkgijctmchbocaijhpdahipcirc�opgrgadhgijchbdhck̀abcldhopgdfkc
djncoq̀gelojhcdpockhiponcgjcdctijnonc�dpobìkou

XYZ[\[¤[¤̂wffck̀abcldhopgdfkcdjncoq̀gelojh�cgjaf̀ngjxcldhopgdfkcdjncoq̀gelojhckhiponcij}kghoct̀hcjihcmohcgjaipeipdhonc
gjhichboc�ip��cdjnc̀eijc�bgabcedphgdfcedmlojhkcbd�octoojcldno�ckbdffctoailochbocepieophmcirchboc��jopucc�bocadpoc
djncepihoahgijcirck̀abcldhopgdfkcdjncoq̀gelojhckbdffcpoldgjchbocpokeijkgtgfghmcirchbocsijhpdahipc̀jhgfcgjaipeipdhgijc
gjhichboc�ip��cgjaf̀ngjxcepieophmckhipdxocdjncldgjhojdjaocircgjk̀pdjaocai�opdxocdxdgjkhchborh�cndldxocdjncrgpocijcdc
poefdaolojhcaikhctdkgkc�ghbìhc�if̀jhdpmcnoǹahgtfou

XYZ[\[¤[\̂¦§̈©ª«¬®§ª©̄®°±
�� �rchbocsijhpdahipcgjhojnkchicpoq̀okhcedmlojhcripcldhopgdfkckhiponcijchbockghocgjcdaaipndjaoc�ghbchboc

epi�gkgijkcirchbocsijhpdahc²iàlojhk�cbocl̀ khcgnojhgrmckdlocijchbocàppojhcsijhpdahipzkcweefgadhgijc
ripc�dmlojhcriplucc�boc�df̀ocirc³©ª́¯̈µ±clijhbkzc¶khiponcldhopgdfk¶ckbdffctocgjaf̀noncgjchboc¶�ip�c
silefohon¶caif̀ljcirchbocàppojhcdeefgadhgiju

�� �bocpofdhgijkbgecircfdtipcdjncldhopgdfkcdkcgjngadhoncijchboc�dmlojhcweefgadhgijckbdffctochboctdkgkcripc
okhdtfgkbgjxchbocpdhocircedmlojhcripchbochpdjkropcircldhopgdfckhiponchicldhopgdfkcgjkhdffonu

�� wffck̀abcldhopgdfkcdjncoq̀gelojh�cgjaf̀ngjxcldhopgdfkcdjncoq̀gelojhckhiponcij}kghoct̀hcjihcmohc
gjaipeipdhoncgjhichboc�ip��c̀eijc�bgabcedphgdfcedmlojhkcbd�octoojcldno�ckbdffctoailochbocepieophmcirc
hboc��jopu

�· �dmlojhcripckhiponcldhopgdfkckbdffctocgjchbocdlìjhcirc���circhboc�df̀ocirckhiponcldhopgdfkcfokkc��c
pohdgjdxou
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XYZ[\[\[]̂_̀abcdefghifdgbj̀hkkblaambf̀abnoeagbhepbf̀abnoeagqjbmgdmagfrbsteikuptevbwuepjbwdgbmhrxaefbuepagbf̀ab
ygdzaif{bwgaabwgdxbhkkbktaej|bkavhkbdgba}utfh~ka|bhgtjtevbdufbdwbcdefghifdgqjb�dglb̀agauepag�bb�wbherbjuìbktaebtjbwtkapbotf̀b
f̀abnoeagb~rbherdeabikhtxtevb~r|bf̀gduv̀bdgbuepagbf̀abcdefghifdg|bf̀abcdefghifdgbj̀hkkbptjìhgvabf̀abktaebotf̀teb��b
phrjbdwbf̀abwtktevbf̀agadw�bb_̀abcdefghifdgbwugf̀agba�mgajjkrbhvgaajbfdbpawaepbf̀abnoeag|bhfbf̀abcdefghifdgqjbjdkab
a�maeja|bhvhtejfbherbhiftdej|bkhojutfjbdgbmgdiaaptevjb~gduv̀fbhvhtejfbf̀abnoeagbhjbhbgajukfbdwbktaejbwtkapbhvhtejfb
mhrxaefjbpuabf̀abcdefghifdgbdgbf̀ab�dgl|bf̀abjtfabdwbherbdwbf̀ab�dgl|bf̀abygdzaifbjtfabhepbherbtxmgd�axaefjbf̀agadeb
dgbherbmdgftdebdwbf̀abmgdmagfrbdwbf̀abnoeag�bb_̀abcdefghifdgb̀aga~rbhvgaajbfdbtepaxetwrbhepb̀dkpbf̀abnoeagb̀hgxkajjb
hvhtejfbherbjuìbktaejbdgbckhtxjbdwbktaebhepbhvgaajbfdbmhrbherbzupvxaefbdgbktaebgajukftevbwgdxbherbjuìbhiftdej|b
khojutfjbdgbmgdiaaptevj�bb_̀abnoeagbhvgaajbfdbgakahjabherbmhrxaefjbotf̀bhjbhbgajukfbdwbhbpukrbwtkapbktae|bumdeb
idxmktheiab~rbf̀abcdefghifdgbotf̀bf̀abhmmktih~kabptjìhgvabdgb�hihfugbmgd�tjtdejbdwbf̀ab�taeb�ho�

XYZ[\[�̂_̀abcdefghifdgbhepbhkkbdwbtfjbju~idefghifdgjbj̀hkkbju~xtfbfdbf̀abnoeag|botf̀tebf̀tgfrbs��{bphrjbhwfagbtjjuheiabdwb
f̀atgbwtgjfbiagftwtapbmhrgdkkbhepba�agrbf̀tgfrbs��{bphrjbf̀agahwfag|bhbfghejigtmfbdwbf̀abdgtvtehkbiagftwtapbmhrgdkkbgaidgp|bhjb
mgd�tpapb~rbf̀ab�h~dgb�ho|bju~jigt~ap|bhepbhwwtgxapbhjbfguabuepagbf̀abmaehkftajbdwbmagzugrbwdgbf̀abcdefghifdgbhepbhkkb
tfjb�u~idefghifdgj�bb�htkugabfdbpdbjdbj̀hkkb~abihujabwdgbf̀abnoeagbfdbotf̀̀ dkpbmhrxaefbueftkbjuìbgaidgpjbhgabgaiat�ap�

XYZ[\[��� àebf̀abcdejfguiftdeb�hehvagbdgb�gìtfaifjbga}utgajbju~jfhefthftevbtewdgxhftde|bju~xtfbphfhbzujftwrtevbpdkkhgb
hxduefbteb}uajftde�bygd�tpabdeabidmrbdwbphfhbotf̀bid�agbkaffagbwdgbahìbidmrbdwbju~xtffhk�b�̀dobhmmktihftdebeux~agb
hepbphfa|bhepbkteabtfaxb~rbeux~agbhepbpajigtmftde��

XYZ[\[��_̀abcdefghifdgbwugf̀agba�mgajjkrbuepagfhlajbfdbpawaepbf̀abnoeag|bhfbf̀abcdefghifdgqjbjdkaba�maeja|bhvhtejfbherb
hiftdej|bkhojutfjbdgbmgdiaaptevjb~gduv̀fbhvhtejfbnoeagbhjbhbgajukfbdwbktaejbwtkapbhvhtejfbf̀ab�dgl|bf̀abjtfabdwbherbdwbf̀ab
�dgl|bf̀abmgdzaifbjtfa|bhepbherbtxmgd�axaefjbf̀agade|bmhrxaefjbpuabf̀abcdefghifdgbdgbherbmdgftdebdwbf̀abmgdmagfrbdwb
herbdwbf̀abnoeagjbsgawaggapbfdbidkkaift�akrbhjbktaejbteb������{�b_̀abcdefghifdgb̀aga~rbhvgaajbfdbtepaxetwrbhepb̀dkpb
noeagb̀hgxkajjbhvhtejfbherbjuìbktaejbdgbikhtxjbdwbktaebhepbhvgaajbfdbmhrbherbzupvxaefbdgbktaebgajukftevbwgdxbherbjuìb
hiftdej|bkhojutfj|bdgbmgdiaaptevj�

XYZ[\[��_̀abnoeagbj̀hkkbgakahjabherbmhrxaefjbotf̀̀ akpbpuabfdbhbktaebdgbhbikhtxbdwbktaebtwbf̀abcdefghifdgbd~fhtejbjaiugtfrb
hiiamfh~kabfdbf̀abnoeagbdgbhbktaeb~depbòtìbtj�bs�{btjjuapb~rbhbjugafrbhiiamfh~kabfdbf̀abnoeag|bs�{btebwdgxbhepb
ju~jfheiabjhftjwhifdgrbfdbf̀abnoeag|bhepbs�{btebf̀abxh�txuxbhxduefbmgajigt~apb~rbkho�b�rbmdjftevbhbktaeb~depbdgb
df̀agbhiiamfh~kabjaiugtfr|b̀doa�ag|bf̀abcdefghifdgbj̀hkkbedfb~abgakta�apbdwbherbgajmdejt~tktftajbdgbd~ktvhftdejbuepagbf̀tjb
�b���|bteikuptev|botf̀dufbktxtfhftde|bf̀abpufrbfdbpawaepbhepbtepaxetwrbf̀ab�epaxetftaj�b_̀abidjfbdwbherbmgaxtuxjb
teiuggapbtebideeaiftdebotf̀bjuìb~depjbhepbjaiugtfrbj̀hkkb~abf̀abgajmdejt~tktfrbdwbf̀abcdefghifdgbhepbj̀hkkbedfb~abmhgfb
dw|bdgbihujabherbhpzujfxaefbfd|bf̀abcdefghifb�ux�

XYZ[\[��_̀abcdefghifdgbhvgaajbfdboht�abherbgtv̀fbòtìbtfbxhrb̀h�abfdbhjjagfbhbxaìhetiqjbdgbdf̀agbktaebhvhtejfbf̀ab
ygdzaifbjtfabhepbherbtxmgd�axaefjbf̀agade|bteikuptev|botf̀dufbktxtf|bf̀ab�dglbtfjakw�b�ugf̀agxdga|bf̀abcdefghifdgbotkkb
ihujabhbjtxtkhgbmgd�tjtde|boht�tevbherbgtv̀fbfdbhbxaìhetiqjbdgbdf̀agbktaebhvhtejfbf̀abmgdmagfr|bfdb~abteikupapbtebhkkbdwbtfjb
ju~idefghifj|bherbju~idefghifj|bhepbhkkbidefghifjbotf̀bxhfagthkbjummktagj�b�mdeba�aiuftdebdwbf̀ab�vgaaxaef|bf̀ab
cdefghifdgbj̀hkkbhkjdba�aiufabf̀aboht�agbdwbktaebhffhìapbfdbf̀ab�vgaaxaefbhepbxhpabhbmhgfbf̀agadwbhjbheb��̀t~tf�

����Y\Z

XYZ[�[]b_̀abcdejfguiftdeb�hehvagbdgb�gìtfaifbxhrbotf̀̀ dkpbhbcagftwtihfabwdgbyhrxaefbdgbygdzaifbcagftwtihfabwdgb
yhrxaefbtebòdkabdgbtebmhgf|bfdbf̀aba�faefbgahjdeh~krbeaiajjhgrbhepbhjbmagxtffapb~rb�fhfab�ho|bfdbmgdfaifbf̀abnoeag|btwb
tebf̀abcdejfguiftdeb�hehvagqjbdgb�gìtfaifqjbdmtetdebf̀abgamgajaefhftdejbfdbf̀abnoeagbga}utgapb~rb�aiftdeb�����bhepb
�����biheedfb~abxhpa�b�wbf̀abcdejfguiftdeb�hehvagbdgb�gìtfaifbtjbueh~kabfdbiagftwrbmhrxaefbtebf̀abhxduefbdwbf̀ab
�mmktihftde|bf̀abcdejfguiftdeb�hehvagbotkkbedftwrbf̀abcdefghifdgbhepbnoeagbhjbmgd�tpapbteb�aiftdeb�����bhepb������b�wb
f̀abcdefghifdg|bcdejfguiftdeb�hehvagbhepb�gìtfaifbiheedfbhvgaabdebhbga�tjapbhxduef|bf̀ab�gìtfaifbotkkbmgdxmfkrb
tjjuabhbcagftwtihfabwdgbyhrxaefbdgbhbygdzaifbcagftwtihfabwdgbyhrxaefbwdgbf̀abhxduefbwdgbòtìbf̀ab�gìtfaifbtjbh~kabfdb
xhlabjuìbgamgajaefhftdejbfdbf̀abnoeag�b_̀abcdejfguiftdeb�hehvagbdgb�gìtfaifbxhrbhkjdbotf̀̀ dkpbhbcagftwtihfabwdgb
yhrxaefbdg|b~aihujabdwbju~ja}uaefkrbptjid�agapba�tpaeia|bxhrbeukktwrbf̀abòdkabdgbhbmhgfbdwbhbcagftwtihfabwdgbyhrxaefb
dgbygdzaifbcagftwtihfabwdgbyhrxaefbmga�tdujkrbtjjuap|bfdbjuìba�faefbhjbxhrb~abeaiajjhgrbtebf̀abcdejfguiftdeb
�hehvagqjbdgb�gìtfaifqjbdmtetdebfdbmgdfaifbf̀abnoeagbwgdxbkdjjbwdgbòtìbf̀abcdefghifdgbtjbgajmdejt~ka|bteikuptevb
kdjjbgajukftevbwgdxbf̀abhifjbhepbdxtjjtdejbpajigt~apbteb�aiftdeb�����b~aihujabdw

�
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XY Z[\]̂_\̀a[b[cde[_f[bgh\gbgh[bi Ẑjbkdaab_̂gb̀[bf̂lma[g[ebkdghd_bgh[bn̂_gZ\fgbodl[pb\_ebgh\gbgh[bq_m\deb
\̀a\_f[bk̂qaeb_̂gb̀[b\e[rq\g[bĝbf̂c[Zb\fgq\ab̂Zbadrqde\g[ebe\l\s[]bt̂Zbgh[b\_gdfdm\g[ebe[a\uv̂Z

Xw Z[m[\g[ebt\daqZ[bĝbf\ZZub̂qgbgh[bi Ẑjbd_b\ff̂Ze\_f[bkdghbgh[bn̂_gZ\fgbx̂fql[_g]yx̂fql[_g]vb̂Z
Xz \_ub̂gh[Zb̀Z[\fhb̂tbghd]b{sZ[[l[_gy

|}~����

���XYX�b{tg[Zbgh[b{Zfhdg[fgbh\]bd]]q[eb\bn[Zgdtdf\g[bt̂Zb�\ul[_gb̂Zb�Ẑ�[fgbn[Zgdtdf\g[bt̂Zb�\ul[_gpbgh[b�k_[Zb]h\aab
l\j[bm\ul[_gbd_bgh[bl\__[Zb\_ebkdghd_bgh[bgdl[bmẐcde[ebd_bgh[bn̂_gZ\fgbx̂fql[_g]pb��be\u]b\tg[ZbZ[f[dmgpb\_eb]h\aab
]̂b_̂gdtubgh[bn̂_]gZqfgd̂_b�\_\s[Zb\_eb{Zfhdg[fgy

�

���XYX�b�m̂_b�q̀]g\_gd\abn̂lma[gd̂_b̂tbgh[b[_gdZ[bi Ẑjpbgh[bn̂_gZ\fĝZb]h\aab]q̀ldgb\bZ[rqd]dgd̂_bt̂Zbgh[b�f̂_gZ\fgb
\̀a\_f[�ybboh[b�k_[Zb]h\aabm\ubgh[bZ[l\d_d_sb\l̂ q_gba[]]bgh[bsZ[\g[Zbc\aq[b̂tb\baqlmb]qlb̂tb���p���b��bgh[b]qlb̂tb
gk̂�b\_eb̂_[�h\atbgdl[]bgh[bc\aq[b̂tb\_ubdg[l]bĝb̀[bf̂lma[g[ebmaq]b\_b\l̂ q_gb_[f[]]\Zubĝb]\gd]tub\_ub̂qg]g\_ed_sb
na\dl]pbad[_]pb̂Zb�qesl[_g]b\s\d_]gbgh[bn̂_gZ\fĝZybb�_gdab\aabZ[l\d_d_sbdg[l]b̂tbi Ẑjb\Z[b]\gd]t\fĝZubf̂lma[g[eb̂Zb
f̂ZZ[fg[epbgh[b�k_[Zbl\ubĥaeb\aabZ[g\d_\s[pbd_faqed_sbl̂ _d[]bt̂Zb\aab�q_f̂lma[g[e�bdg[l]pbq_gdab\aabdg[l]b\Z[b
f̂lma[g[epb\_ebfâ][̂qgb]q̀ldgg\a]b\Z[bf̂lma[g[y

���XYX�X�bn̂_gZ\fĝZ]�bZ[rq[]g]bt̂Zbed]f̂_gd_q\_f[b̂tbZ[g\d_\s[]b]h\aab̀[b\ff̂lm\_d[eb̀ub\bmẐm[Zaub[�[fqg[ebf̂mub̂tb
gh[b�n̂_][_gb̂tb�qZ[gubĝb�[eqfgd̂_bd_b̂Zb�\Zgd\ab�[a[\][b̂tb�[g\d_\s[�pb{�{bx̂fql[_gb����{y

���XYX������������
���XYX��X��{mmadf\gd̂_]bt̂Zb�\ul[_gb]h\aabd_faqe[b\bZ[g\d_\s[b\l̂ q_gb̂tb_̂gba[]]bgh\_btdc[bm[Zf[_gb ¡¢£b̂tbgh[bc\aq[b̂tb
gh[bf̂lma[g[ebk̂Zjyb�[eqfgd̂_b̂tbZ[g\d_\s[b]h\aab̂_aub̀[b\mmẐc[ebqm̂_bf̂lma[gd̂_b̂tbgh[bi Ẑjb\_ebkh[_b\qgĥZd¤[eb
ùbgh[b�k_[Zbd_bkZdgd_sy

�tbgh[bn̂_]gZqfgd̂_b�\_\s[Zb\_eb{Zfhdg[fgbêb_̂gbt\dabm[Z]d]g[_gaubĝbd]]q[b\bn[Zgdtdf\g[bt̂Zb�\ul[_gb̂Zb\b�Ẑ�[fgb
n[Zgdtdf\g[bt̂Zb�\ul[_gpbghẐqshb_̂bt\qagb̂tbgh[bn̂_gZ\fĝZpbkdghd_bt̂qZg[[_be\u]b\tg[Zbgh[bn̂_]gZqfgd̂_b�\_\s[Z�]b
Z[f[dmgb̂tbgh[bn̂_gZ\fĝZ�]b{mmadf\gd̂_bt̂Zb�\ul[_gpb̂Zbdtbgh[b�k_[Zbê[]b_̂gbt\da]bm[Z]d]g[_gaubĝbm\ubgh[bn̂_gZ\fĝZb
kdghd_b][c[_be\u]b\tg[Zbgh[be\g[b[]g\̀ad]h[ebd_bgh[bn̂_gZ\fgbx̂fql[_g]pbgh[b\l̂ q_gbf[Zgdtd[eb̀ubgh[bn̂_]gZqfgd̂_b
�\_\s[Zb\_eb{Zfhdg[fgb̂Zb\k\Ze[eb̀ub̀d_ed_sbed]mqg[bZ[]̂aqgd̂_pb{Zfhdg[fgpbgh[_bgh[bn̂_gZ\fĝZbl\upbqm̂_b][c[_b
ghdZgub\eedgd̂_\abe\u]�b_̂gdf[bĝbgh[b�k_[Zpbn̂_]gZqfgd̂_b�\_\s[Zb\_eb{Zfhdg[fgpb]ĝmbgh[bi Ẑjbq_gdabm\ul[_gb̂tbgh[b
\l̂ q_gb̂kd_sbh\]b̀[[_bZ[f[dc[eyboh[bn̂_gZ\fgbodl[b]h\aab̀[b[�g[_e[eb\mmẐmZd\g[aub\_ebgh[bn̂_gZ\fgb�qlb]h\aab̀[b
d_fZ[\][eb̀ubgh[b\l̂ q_gb̂tbgh[bn̂_gZ\fĝZ�]bZ[\]̂_\̀a[bf̂]g]b̂tb]hqgêk_pbe[a\ub\_eb]g\Zg�qmpbmaq]bd_g[Z[]gb\]bmẐcde[eb
t̂Zbd_bgh[bn̂_gZ\fgbx̂fql[_g]y
|}~����

���XzX¥X�b¦̂bm\Zgd\abm\ul[_g]bkdaab̀[bl\e[b\tg[Zbgh[bgdl[btd�[ebt̂Zbgh[bf̂lma[gd̂_b̂tbgh[bi Ẑjb̂Zbgh[bgdl[bĝbkhdfhb
f̂lma[gd̂_bl\ub̀[b[�g[_e[ebq_e[Zbgh[bg[Zl]b̂tbgh[bn̂_gZ\fgpbq_gdabgh[btqaab\_ebtd_\abf̂lma[gd̂_b\_eb\ff[mg\_f[b̂tb\aab
i Ẑjbh[Z[d_b\sZ[[ebqm̂_y

���XzX¥X§̈ih[Z[bmẐ�[fgbd_faqe[]bh[\gd_sb\_e©̂Zb\dZbf̂_edgd̂_d_sb̂Zb̂gh[Zb]u]g[l]bgh\gb\Z[b_̂gbmqgbd_ĝb̂m[Z\gd̂_b\gbgh[b
gdl[b̂tb̂ffqm\_fupb\b]qlb]h\aab̀[bkdghh[aebq_gdabgh[][b]u]g[l]bh\c[b̂m[Z\g[ebĝbgh[bs[_[Z\ab]\gd]t\fgd̂_b̂tbgh[b
{Zfhdg[fgybboh[bZ[g\d_[eb\l̂ q_gb]h\aab\mmẐ�dl\g[b¡¢b̂tbgh[bf̂]gb̂tbgh[b]u]g[l]b\]be[g[Zld_[eb̀ubgh[bf̂]gb̀Z[\jêk_b
]q̀ldgg[ey

���XzX�bih[_bgh[b{Zfhdg[fgpb\]]d]g[eb̀ubgh[bn̂_]gZqfgd̂_b�\_\s[Zpbe[g[Zld_[]bgh\gbgh[bi Ẑjb̂tb\aab̂tbgh[bn̂_gZ\fĝZ]pb
Ẑbe[]ds_\g[ebm̂Zgd̂_bgh[Z[̂tpbd]b]q̀]g\_gd\aaubf̂lma[g[pbgh[bn̂_]gZqfgd̂_b�\_\s[ZbkdaabmZ[m\Z[pb\_ebgh[bn̂_]gZqfgd̂_b
�\_\s[Zb\_eb{Zfhdg[fgb]h\aab[�[fqg[pb\bn[Zgdtdf\g[b̂tb�q̀]g\_gd\abn̂lma[gd̂_bgh\gb]h\aab[]g\̀ad]hbgh[be\g[b̂tb
�q̀]g\_gd\abn̂lma[gd̂_vb[]g\̀ad]hbZ[]m̂_]d̀dadgd[]b̂tbgh[b�k_[Zb\_ebn̂_gZ\fĝZbt̂Zb][fqZdgupbl\d_g[_\_f[pbh[\gpb
qgdadgd[]pbe\l\s[bĝbgh[bi Ẑjb\_ebd_]qZ\_f[vb\_ebtd�bgh[bgdl[bkdghd_bkhdfhbgh[bn̂_gZ\fĝZb]h\aabtd_d]hb\aabdg[l]b̂_bgh[b
ad]gb\ff̂lm\_ud_sbgh[bn[Zgdtdf\g[ybi\ZZ\_gd[]bZ[rqdZ[eb̀ubgh[bn̂_gZ\fgbx̂fql[_g]b]h\aabf̂ll[_f[b̂_bgh[be\g[b̂tb
�q̀]g\_gd\abn̂lma[gd̂_b̂tbgh[bi Ẑjb̂Zbe[]ds_\g[ebm̂Zgd̂_bgh[Z[̂tbq_a[]]b̂gh[Zkd][bmẐcde[ebd_bgh[bn[Zgdtdf\g[b̂tb
�q̀]g\_gd\abn̂lma[gd̂_yn̂lma[gd̂_b̂Zbghd]b{sZ[[l[_gy
|}~���§
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XYZ[\[]̂_̀abcdaefgchbdgbaijklmfabcdanmjobfpgbhmjaqijirdfaifdafdsphfdkabmahjotdgbabcdaumfvawmfdabcijabxmayz{abhwdoa
tfhmfabmagdfbh̀|hjrabcdaumfvaioa}dhjraop}obijbhi~~|agmwt~dbdamjaiggmpjbam̀abcdakhogm�df|am̀amjdamfawmfdahbdwoabcibaifda
jmbaop̀̀hghdjb~|agmwt~dbd�abcdanmjbfigbmfaoci~~a}da~hi}~dabmabcda�xjdfàmfabcdaiwmpjbam̀aij|agmobo�aikkhbhmji~àddoamfa
gmwtdjoibhmjakpdàfmwamfatihka}|abcda�xjdfabmabcdaefgchbdgbaijklmfabcdanmjobfpgbhmjaqijirdfàmfabcdaikkhbhmji~a
hjotdgbhmjo�

�

XYZ[Z[�a_wwdkhibd~|atfhmfabmaopgcatifbhi~amggptijg|amfapod�abcda�xjdf�anmjobfpgbhmjaqijirdf�anmjbfigbmf�aijka
efgchbdgbaoci~~a�mhjb~|ahjotdgbabcdaifdiabma}damggpthdkamfatmfbhmjam̀abcdaumfvabma}dapodkahjamfkdfabmakdbdfwhjdaijka
fdgmfkabcdagmjkhbhmjam̀abcdaumfv�podk�a�cdanmjbfigbmfaxh~~atfm�hkdabcda�xjdfaijkanmjobfpgbhmjaqijirdfaxhbca
tcmbmrfitcoakmgpwdjbhjrabcdagmjkhbhmjam̀abcdaotigdabma}damggpthdk�aa�cdatcmbmrfitcoawpoba}dakibdkaijkaoptt~hdka
xhbchjabcfdday�{a}pohjdooaki|oam̀abcdahjotdgbhmj�aaej|aop}odspdjbakiwirdabmabcdaotigdaxchgcagijjmba}dagmj̀hfwdka}|a
bcdanmjbfigbmf�oatcmbmrfitcoayioamggpffhjraioaiafdop~bam̀abcda�xjdf�oamggptijg|{axh~~a}dafdtihfdka}|abcdanmjbfigbmfaiba
jmaikkhbhmji~agmobabmabcda�xjdf�

�

XYZ[��[�[�̂_̀abcdaumfvahoajmbaiggdtbdka}|abcda�xjdfaìbdfàhji~ahjotdgbhmjaijkaikkhbhmji~abhwdahoafdsphfdkabmagmwt~dbda
hbdwoahkdjbh̀hdkakpfhjrabcdàhji~ahjotdgbhmj�abcdakibdaobifbhjrabcdamjd�|difagmffdgbhmjatdfhmkakdogfh}dkahjaefbhg~da�za
oci~~a}daodba}|abcdaefgchbdgbaibahboakhogfdbhmj�

XYZ[��[�[�̂_̀abcdaefgchbdgbaijkanmjobfpgbhmjaqijirdfaifdafdsphfdkabmatdf̀mfwaikkhbhmji~ahjotdgbhmjoaop}odspdjbabmabcda
�̀hji~ahjotdgbhmj�a}dgipodabcdaumfvàih~oabmagmwt~|axhbcabcdafdsphfdwdjboam̀abcdanmjbfigb�abcdaiwmpjbam̀a
gmwtdjoibhmjatihkabmabcdaefgchbdgbaijkanmjobfpgbhmjaqijirdfa}|abcda�xjdfàmfaikkhbhmji~aodf�hgdoaoci~~a}dakdkpgbdka
f̀mwabcdàhji~ati|wdjbabmabcdanmjbfigbmf�

XYZ[��[�a�dhbcdfàhji~ati|wdjbajmfaij|afdwihjhjrafdbihjdkatdfgdjbirdaoci~~a}dgmwdakpdapjbh~abcdanmjbfigbmfaop}whboabma
bcdaefgchbdgbabcfmprcabcdanmjobfpgbhmjaqijirdfaqijirdf�
����Y��

y�{akmgpwdjbibhmjam̀aij|aotdghi~axiffijbhdo�aopgcaioawijp̀igbpfdfo�axiffijbhdoamfaotdgh̀hga�p}gmjbfigbmfa
xiffijbhdo�aijkay�{�a

y�{h̀afdsphfdka}|abcda�xjdf�ambcdfakibiadobi}~hochjrati|wdjbamfaoibhòigbhmjam̀am}~hribhmjo�aopgcaioafdgdhtboaijka
fd~diodoaijkaxih�dfoam̀a~hdjo�ag~ihwo�aodgpfhb|ahjbdfdobo�amfadjgpw}fijgdoaifhohjrampbam̀abcdanmjbfigb�abmabcda
d�bdjbaijkahjaopgcàmfwaioawi|a}dakdohrjibdka}|abcda�xjdf�a
yi{_̀aia�p}gmjbfigbmfafd̀podoabmàpfjhocaiafd~diodamfaxih�dfafdsphfdka}|abcda�xjdf�abcdanmjbfigbmfawi|a

p̀fjhocaia}mjkaoibhòigbmf|abmabcda�xjdfabmahjkdwjh̀|abcda�xjdfairihjobaopgca~hdj�ag~ihw�aodgpfhb|a
hjbdfdob�amfadjgpw}fijgd�a_̀aia~hdj�ag~ihw�aodgpfhb|ahjbdfdob�amfadjgpw}fijgdafdwihjoapjoibhòhdkaìbdfa
ti|wdjboaifdawikd�abcdanmjbfigbmfaoci~~afd̀pjkabmabcda�xjdfai~~awmjd|abcibabcda�xjdfawi|a}da
gmwtd~~dkabmati|ahjakhogcifrhjrabcda~hdj�ag~ihw�aodgpfhb|ahjbdfdob�amfadjgpw}fijgd�ahjg~pkhjrai~~agmoboaijka
fdiomji}~daibbmfjd|o�àddo�

XYZ[��[�[�̂_jaikkhbhmjabmabcdaop}whbbi~oafdspdobdkahja�a�����zai}m�d�abcdanmjbfigbmfaoci~~aop}whbafd~diodoamfaxih�dfoam̀a
~hdjoàfmwadigca�p}gmjbfigbmf�awibdfhi~aoptt~hdf�aijkambcdfoaxhbca~hdjafhrcboairihjobabcdatfmtdfb|am̀abcda�xjdfaijka
oci~~aop}whbaia~hobam̀aopgcatifbhdo�

�

[� bdfwoam̀aotdghi~axiffijbhdoafdsphfdka}|abcdanmjbfigba�mgpwdjbo�mf
[� ipkhboatdf̀mfwdka}|abcda�xjdf�ah̀atdfwhbbdka}|abcdanmjbfigba�mgpwdjbo�aìbdfàhji~ati|wdjb�ti|wdjb�a

mf
[� nmobo�a~mooamfakiwirdoaopobihjdk�adhbcdfatfhmfabmamfaop}odspdjbabmaopgcati|wdjb�aioaiafdop~bam̀aij|a

}fdigcam̀abcdanmjbfigb�amfaij|axfmjr̀p~aigbamfamwhoohmjam̀abcdanmjbfigbmfamfaij|a�p}gmjbfigbmf�
����Y��
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WXYZ[Y[Y\]̂_̀abc̀̂adefdghiijdakfl̂_femikdĝade_èeb̀e_nodpbe_̀be_e_ndb_qdfhlkarefe_ndbiidfbgk̀jdlakcbh̀ê_fdb_qdlânabpfd
e_dĉ__kc̀ê_dsètd̀tkdu âvdb_qd̀tkdu âvdfèkdĉ_fef̀k_̀dsètdblliecbmikdibsfdb_qdaknhib̀ê_fodb_qdnk_kabiijdbcckl̀kqd
f̀b_qbaqfde_d̀tkdĉ_f̀ahc̀ê_de_qhf̀ajwd]̂_̀abc̀̂adbcv_̂sikqnkfdb_qdbnakkfd̀tb̀dèdefdghiijdakfl̂_femikdĝad̀tkd
fhlkarefê_db_qdĉ_̀âid̂gd̀tkdu âvdb_qd̂gd]̂_̀abc̀̂axfdkplîjkkfodfhmĉ_̀abc̀̂afdb_qŷadfhlliekafodzb_qdb_jdlbàjd
kplîjkqdqeakc̀ijd̂ade_qeakc̀ijdmjdb_jd̂gd̀tkpod̂adĝadst̂pdb_jd̂gd̀tkpdbakdiknbiijdakfl̂_femik{db_qd̀tkdpkb_fod
pk̀t̂qfdb_qdpb__kade_dstectd̀tkdu âvdefdlkaĝapkqw

WXYZ[Y[|d]̂_̀abc̀̂adflkcegecbiijdbnakkfd̀̂dlâreqkdbiid_kckffbajdk}helpk_̀odnerkdbiidak}heakqd_̂ èckfodlkaĝapdbiid
ak}heakqd̀kf̀fodb_qd̀̂dkplîjdbiid_kckffbajdfbgk̀jdpkbfhakfdb_qdlâckqhakfd̀̂dlầkc̀dèfdkplîjkkfodbnk_̀fod
fhmĉ_̀abc̀̂afodb_qdbiid̂̀tkadlkaf̂_fdb̀d̀~tkd�â�kc̀dfèkdgâpdb_jdtb�baqfdcakb̀kqdqeakc̀ijd̂ade_qeakc̀ijdmjd]̂_̀abc̀̂axfd
l̂kab̀ê_d̂adlkaĝapb_ckd̂gd̀tkdu âvodb_qdb_jdtb�baqfdstectdbakd_̂ d̀cakb̀kqdmjd]̂_̀abc̀̂axfd̂lkab̀ê_fd̂ad
lkaĝapb_ckd̂gd̀tkdu âvd̀̂dstectdfhctdlbàekfdbakdk�l̂fkqdb̀d̀tkd�â�kc̀dfèkdbfdbdakfhìd̂gd]̂_̀abc̀̂axfd̂lkab̀ê_fd̂ad
lkaĝapb_ckd̂gd̀tkdu âvwd�_d̀tkdkrk_̀d̀tb̀dk}helpk_̀d̂adfbgk̀jdqkreckfdbakdak}heakqod]̂_̀abc̀̂adbnakkfd̀tb̀dèdseid
m̂̀be_dfhctdk}helpk_̀d̂adfbgk̀jdqkreckfdb_qdkplîjdfbpkdb̀dèfdf̂ikdk�lk_fkodb_qdseiidf̀aec̀ijdbqtkakd̀̂dbiidlârefê_fd
ĝd̀tkd�cchlb̀ê_bid�bgk̀jdb_qd�kbìtd�c̀odbfdskiidbfdb_jd�̀b̀kdf̀b̀hkfodĉqkfodahikfdb_qdaknhib̀ê_fdlkàbe_e_nd̀̂d̀tkd
fbgk̀jd̂adlâlkàjddbfdpbjdmkdqkkpkqdblliecbmikd̀̂d̀tkd]̂_̀abc̀̂axfdŝavd̂ad̀tkdŝavd̂gdb_jdlkaf̂_d̂adlbàjdqeakc̀ijd̂ad
e_qeakc̀ijdkplîjkqdmjd]̂_̀abc̀̂ad̂adĝadst̂pdĉ_̀abc̀̂adefdakfl̂_femikwd]̂_̀abc̀̂adbnakkfd̀tb̀dèdftbiidmkd
]̂_̀abc̀̂axfdf̂ikdakfl̂_femeièjd̀̂dk_fhakd̀tb̀dkbctd̂gdèfdkplîjkkfodfhmĉ_̀abc̀̂afdb_qdfhlliekafdbakdbif̂dghiijdbsbakd
b_qde_dĉplieb_ckdsètdbiidfhctdf̀b̀h̀kfodĉqkfodahikfdb_qdaknhib̀ê_fdb̀dbiid̀epkfw

WXYZ[Y[�d�âpd̀tkdĉppk_ckpk_̀dh_̀eid̀tkdbcckl̀b_ckd̂gd̀tkdu âvod]̂_̀abc̀̂adftbiidmkdf̂ikijdakfl̂_femikdĝad̀tkdcbakd
ĝd̀tkdu âvdĉrkakqdmjd̀tkd]̂_̀bc̀db_qdĝad̀tkdpb̀kaebifodfhlliekfdb_qdk}helpk_̀dqkierkakqdb̀d̀tkd�èkde_̀k_qkqd̀̂dmkd
hfkqde_d̀tkdu âvodb_qdbiide_�hajd̂adqbpbnkd̀̂d̀tkdfbpkdgâpdstb̀krkadcbhfkdftbiidmkdpbqkdn̂ q̂db̀d̀tefdk�lk_fkdmkĝakd
t̀kdge_bidlbjpk_̀defdpbqkwd]̂_̀abc̀̂adftbiidlâreqkdfhèbmikdpkb_fd̂gdlầkc̀ê_dĝadb_qdftbiidlầkc̀dbiidpb̀kaebifd
e_̀k_qkqd̀̂dmkdhfkqde_d̀tkdu âvodbiidŝavde_dlânakffodb_qdbiidĉplik̀kqdŝavwd]̂_̀abc̀̂adftbiid̀bvkdbiid_kckffbajd
lakcbh̀ê_fd̀̂dlakrk_̀de_�hajd̂adqbpbnkd̀̂d̀tkdu âvdmjdgî̂ qodgeakdgakk�e_nd̂adgâpde_cikpk_cekfd̂gd̀tkdskb̀tkaw

WXYZ[Y[�d�̂ d̀mjdsbjd̂gdiepèb̀ê_d̂gd̀tkdĝakn̂e_nodb̀d̀tkdk_qd̂gdkbctdŝavqbjod]̂_̀abc̀̂adftbiidfkchakdbiidl̂skad̀̂ îfd
b_qd̂̀tkadl̂ k̀_̀ebiijdqb_nkâhfd̀̂ îfdb_qdk}helpk_̀db_qdftbiidakp̂ rkdpkb_fd̂gdbcckffd̀̂dbakbfd̂gd̀tkdu âvdfèkodf̂dbfd
`̂dghàtkadlầkc̀d̀tkdfbgk̀jd̂gd̂cchlb_̀fd̂gd̀tkdlakpefkfdqhae_ndfhctd̂gg�ŝavdt̂hafw

WXYZ[Y[�d]̂_̀abc̀̂axfd̂mienb̀ê_fdh_qkad̀tefdfkc̀ê_dbakd_̂ d̀qklk_qk_̀dhl̂_db_jd}hkf̀ê_d̂gd_knienk_ckd̂_dèdlbàd̂ad̂_d
t̀kdlbàd̂gdèfd̂ggeckafodbnk_̀fodfkarb_̀fd̂adkplîjkkfodb_qd_kètkad̀tkdbllârbidmjd̀tkd�actèkc̀d̂ad̀tkd�s_kad̀̂d
�actèkc̀d̀̂dcbiidb̀̀k_̀ê_d̀̂deplâlkad̂ade_bqk}hb̀kdpk̀t̂qfd̂ad̀̂dak}heakdbdctb_nkde_dpk̀t̂qfd_̂ad̀tkd_knikc̀d̂gd̀tkd
�actèkc̀d̂ad̀tkd�s_kad̀̂dqeakc̀d]̂_̀abc̀̂ad̀̂d̀bvkdb_jdlbàechibadlakcbh̀ê_fd̂ad̀̂dakgabe_dgâpdq̂e_ndb_jdlbàechibad
t̀e_ndftbiidk�chfkd̀tkd]̂_̀abc̀̂adgâpdtefd̂mienb̀ê_fdtkakh_qkade_dcbfkd̂gdb_jdfhctde_�hajd̀̂dlkaf̂_d̂adqbpbnkd̀̂d
lâlkàjwd�tkdlârefê_fd̂gd̀tefdfkc̀ê_dbakde_̀k_qkqdĝad̀tkdf̂ikdmk_kgèdb_qdlầkc̀ê_d̂gd̀tkd�s_kadb_qdftbiid_̂ d̀
cakb̀kdb_jdcbhfkd̂gdbc̀ê_de_dgbr̂ad̂gdb_jdlkaf̂_odĉal̂ab̀ê_dk_̀èjod̂̀tkad̀tb_d̀tkd�s_kaw

�

WXYZ[|[|[Y\�tkd]̂_̀abc̀̂adbcv_̂sikqnkfd̀tb̀dckàbe_dblliecbmikdibsfode_cihqe_nodmh̀d_̂ d̀iepèkqd̀̂od�kc̀ê_fd���db_qd
���d̂gd�ksd�̂avd�̀b̀kd�bm̂ad�bsodpbjdepl̂fkdiebmeièjd̂_d̀tkd�s_kadĝade_�haekfd̀̂dlkaf̂_fdkplîjkqdmjd̀tkd
]̂_̀abc̀̂ad̂admjdèfd�hmĉ_̀abc̀̂afd̂ad�hm�fhmĉ_̀abc̀̂afwdd�fdmk̀skk_d̀tkd�s_kadb_qd̀tkd]̂_̀abc̀̂adẑadb_jd̂gd̀tkd
]̂_̀abc̀̂axfd�hmĉ_̀abc̀̂afd̂ad�hm�fhmĉ_̀abc̀̂afd̂adb_jdlkaf̂_fdĝadstectdb_jd̂gd̀tkpdftbiidmkdakfl̂_femik{od̀tkd
]̂_̀abc̀̂adftbiidmkdf̂ikijdakfl̂_femikdĝadĉplieb_ckdsètdbiidfhctdibsfd̀̂d̀tkdk�̀k_̀d̀tkjdlkàbe_d̀̂d̀tkdfbgk̀jd̂ad
lầkc̀ê_d̂gdlkaf̂_fd̂_d̀tkd�â�kc̀dfèkd̂adlkaĝape_nd̀tkdu âvwdd�_jdcibepodctbankodlk_bìjd̂adcbhfkd̂gdbc̀ê_dbaefe_nd
ĥ̀d̂gd̂ad̂_dbcĉh_̀d̂gdb_jdfhctdibsdftbiidmkdfhm�kc̀d̀̂d�kc̀ê_d�w��w

����X��

�gdkètkadlbàjdfhggkafde_�hajd̂adqbpbnkd̀̂dlkaf̂_d���� ¡¢£ ¢¤¥¦¥§̈¢©£¢ª̈ «£�¢£ ¢ª £¬̈ ©¡¢¢�gd̀tkd]̂_̀abc̀̂adfhggkafd
e_�hajd̂adqbpbnkd̀̂dlkaf̂_fd̂adlâlkàjdmkcbhfkd̂gdb_dbc̀d̂ad̂peffê_d̂gd̀tkd̂̀tkadlbàjod̂ad̂gd̂̀tkafdĝadst̂fkdbc̀fd
fhctdlbàjdefdiknbiijdakfl̂_femikod_̂ èckd̂gd̀tkde_�hajd̂adqbpbnkodstk̀tkad̂ad_̂ d̀e_fhakqodftbiidmkdnerk_d̀̂d̀tkd̂̀tkad
lbàjd�s_kad̂ad̂gdb_jd̂gd̀tkd�s_kaxfdkplîjkkfd̂adbnk_̀fd̂adb_jd̂̀tkafdĝadst̂fkdbc̀fd̀tkd�s_kadefdiknbiijd
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WXYZ[\Y]̂_X̀abcXad[\bWefb[WaYce__ag]hXaiW]bbX\a\[b]fXabcXWX[jab[abcXaki\XWae\labcXamWfc]bXfbai]bc]\aeaWXeY[\ê_Xab]nXa
\[baXofXXl]\gapqapalerYaejbXWal]Yf[hXWrsaj]WYba[̂YXWhe\fXsaatcXa\[b]fXaYce__aZW[h]lXaYujj]f]X\balXbe]_ab[aX\ê_XabcXa[bcXWa
ZeWbrab[a]\hXYb]gebXabcXanebbXWsb[aki\XWab[a]\hXYb]gebXabcXanebbXWsaavjaead_e]naj[Waell]b][\e_af[Yba[Waell]b][\e_ab]nXa]Ya
WX_ebXlab[abc]Yad_e]ǹa]baYce__âXanelXa]\aeff[Wle\fXai]bcabcXaZW[h]Y][\Ya[jamWb]f_Xaqws

xyz{|}|~������������saavjaluW]\gabcXaf[\YbWufb][\̀aZû_]fa[WaZW]hebXaZW[ZXWbra]YalenegXla[WalXYbW[rXlaeYaeaWXYu_ba[ja]bYa
�[W�̀abcXad[\bWefb[WaWXYZ[\Y]̂_XaYce__̀aeba]bYa[i\aXoZX\YX̀aWXYb[WXaYufcaZW[ZXWbrab[aeaf[\l]b][\aX�ue_ab[abcebaXo]Yb]\ga
X̂j[WXaYufcalenegXa[Wa]\�uWraieYal[\X̀âraf_Xe\]\gauZ̀aWXZe]W]\g̀aWX̂u]_l]\ga[WaWXZ_ef]\ga]b̀a[Wa[bcXWi]YXane�]\gag[[la
YufcalenegXa[WalXYbWufb][\a]\ae\aeffXZbê_Xane\\XWs

xyz{|}|z{�����saav\aell]b][\ab[ae__aWX�u]WXnX\bYaYXbaj[WbcacXWX]\̀ae__ad[\bWefb[WYae\la�ûf[\bWefb[WYaic[aZXWj[Wnae\ra
�[W�au\lXWabc]Yad[\bWefbai]__aju__raf[nZ_rai]bcabcXaZW[h]Y][\Ya[jabcXa�XlXWe_akffuZeb][\e_a�ejXbrae\la�Xe_bcamfba
�k��m�a[jaq���ae\lai]bcae\raWu_XYae\laWXgu_eb][\YaZuWYue\bab[abcXamfbsaatc]YaWX�u]WXnX\baYce__aeZZ_raf[\b]\u[uY_ra
e\la\[bâXa_]n]bXlab[a\[Wne_a�[W�]\gac[uWYsaatcXalubra[jabcXad[\YbWufb][\a�e\egXẀamWfc]bXfbab[af[\lufbaf[\YbWufb][\a
WXh]Xia[jabcXad[\bWefb[W�Ya[Wa]bYa�ûf[\bWefb[W�YaZXWj[Wne\fXa]Ya\[ba]\bX\lXlab[a]\f_ulXaWXh]Xia[jabcXaelX�uefra[jabcXa
d[\bWefb[W�Ya[Wa]bYa�ûf[\bWefb[W�YaYejXbranXeYuWXYa]\̀a[\a[Wa\XeWabcXaf[\YbWufb][\aY]bXa[Wâu]_l]\gYs

xyz{|}|zza������� 
¡¢ m__aiX_l]\gaYce__âXal[\Xa]\aeff[Wle\fXai]bcabcXamnXW]fe\a�X_l]\ga�[f]Xbrad[lXaj[WamWfca�X_l]\ga

�[f]Xbr̀afXWb]j]Xlaj[WafuWWX\barXeWs
¡£ �cX\afubb]\ga[WaiX_l]\ga]Yab[âXal[\X̀abcXaki\XWa¤¥�¦âXa\[b]j]XlaZW][Wab[aYbeWbsaav\aell]b][\̀abcXa

d[\bWefb[Waj[WabcXa�[W�aYce__aZW[h]lXaea§�����̈���ai]bcaZW[ZXWaj]WXaXob]\gu]YcXWaj[WaluWeb][\a[jafubb]\ga
e\laiX_l]\gai[W�s

¡© maiX_l]\gafuWbe]\a]Yab[âXa]\Ybe__XlaeW[u\laeWXeaicXWXaiX_l]\ga[Wafubb]\ga]Yab[âXal[\Xsaaª[aiX_l]\ga
nefc]\XYai]__âXab]XYa]\b[aX_XfbW]faZe\X_Yai]bc[ubaXoZWXYYaZXWn]YY][\ajW[nabcXaki\XWsaa«[Wbê_Xa
geY[_]\XalW]hX\agX\XWeb[WYanera���âXauYXlai]bc[ubabcXaXoZWXYYXlaZXWn]YY][\a[jabcXaki\XWs

¡¬ k̂be]\aki\XW�YaZXWn]YY][\aj[WaXefca_[feb][\a]\aXo]Yb]\gâu]_l]\gaicXWXaiX_l]\ga]YaWX�u]WXlsaaki\XW�Ya
Yb]Zu_ebXlaWX�u]WXnX\bYaYce__âXaelcXWXlab[s

xyz{|}|z}a����®̈�����saakZX\âuW\]\ga[\abcXaY]bXa]YaZW[c]̂]bXlsaam__aZ[YY]̂_XaZWXfeub][\YaYce__âXabe�X\ab[aZWXhX\ba
j]WXYs

xyz{|}|z̄a�cX\ae__a[WaeaZ[Wb][\a[jabcXa�[W�a]YaYuYZX\lXlaj[Wae\raWXeY[\̀abcXad[\bWefb[WaYce__aYXfuWX_rajeYbX\al[i\ae__a
f[hXW]\gYae\laZW[bXfbabcXa�[W�ajW[nalenegXârae\rafeuYXs

xyz{|}|z°�tcXad[\bWefb[WaYce__aZW[nZb_raWXZ[Wb̀a]\aiW]b]\g̀ab[abcXad[\YbWufb][\a�e\egXẀamWfc]bXfbae\labcXaki\XWae__a
eff]lX\bYaeW]Y]\ga[uba[ja[Wa]\af[\\Xfb][\ai]bcabcXa�[W�abcebafeuYXYaZW[ZXWbralenegX̀aZXWY[\e_a]\�uWra[WalXebc̀ag]h]\ga
ju__alXbe]_Yae\laYbebXnX\bYa[jae\rai]b\XYYXYsaav\aell]b][\̀a]jalXebc̀aYXW][uYaZXWY[\e_a]\�uWra[WaYXW][uYaZW[ZXWbralenegXa]Ya
feuYXl̀abcXaeff]lX\baYce__âXaWXZ[WbXla]nnXl]ebX_rârabX_XZc[\Xa[WanXYYX\gXWab[abcXaê[hXaZeWb]XYs±

xyz{|}|z²�tcXad[\bWefb[WaYce__âXaY[_X_raWXYZ[\Y]̂_Xaj[WabcXaf[\l]b][\Yaic]fcalXhX_[ZaluW]\gaf[\YbWufb][\ae\la]\abcXa
XhX\bae\raYbWufbuWXa]Yal]Y_[febXl̀a[hXWaYbWe]\Xl̀a[WalenegXlaY[aeYab[aejjXfba]YauYXju_\XYỲabcXad[\bWefb[WaYce__âXaY[_X_ra
WXYZ[\Y]̂_XsatcXad[\bWefb[WaYce__abe�XaicebXhXWaYbXZYa\XfXYYeWrab[aYbWX\gbcX\̀aWX_[febXa[WaWX̂u]_labcXaYbWufbuWXab[anXXba
WX�u]WXnX\bYs
³́µ¶y°·

xyz{|̄|}a̧Z[\aWXfX]Zba[jabcXad[\bWefb[W�YaiW]bbX\a\[b]fX̀abcXaki\XWaYce__a[̂be]\abcXaYXWh]fXYa[jaea_]fX\YXla_ê[Web[Wrab[a
hXW]jrabcXaZWXYX\fXa[WaêYX\fXa[jabcXanebXW]e_a[WaYûYbe\fXaWXZ[WbXlârabcXad[\bWefb[Wae\l̀a]\abcXaXhX\baYufcanebXW]e_a[Wa
YûYbe\fXa]Yaj[u\lab[âXaZWXYX\b̀ab[afeuYXa]bab[âXaWX\lXWXlaceWn_XYYsa̧\_XYYa[bcXWi]YXaWX�u]WXlârabcXad[\bWefba
¹[funX\bỲabcXaki\XWaYce__ajuW\]Yca]\aiW]b]\gab[abcXad[\bWefb[Ẁad[\YbWufb][\a�e\egXWae\lamWfc]bXfbabcXa\enXYae\la
�ue_]j]feb][\Ya[jaZXWY[\Ya[WaX\b]b]XYaic[aeWXab[aZXWj[WnabXYbYahXW]jr]\gabcXaZWXYX\fXa[WaêYX\fXa[jabcXanebXW]e_a[Wa
YûYbe\fXa[Waic[aeWXab[aZXWj[WnabcXabeY�a[jaWXn[he_a[WaYejXaf[\be]\nX\ba[jabcXanebXW]e_a[WaYûYbe\fXsatcXad[\bWefb[ẀabcXa
d[\YbWufb][\a�e\egXWae\labcXamWfc]bXfbai]__aZW[nZb_raWXZ_rab[abcXaki\XWa]\aiW]b]\gaYbeb]\gaicXbcXWa[Wa\[bae\ra[jabcXna
ceYaWXeY[\ê_Xa[̂�Xfb][\ab[abcXaZXWY[\Ya[WaX\b]b]XYaZW[Z[YXlârabcXaki\XWsavjabcXad[\bWefb[Ẁad[\YbWufb][\a�e\egXWa[Wa
mWfc]bXfbaceYae\a[̂�Xfb][\ab[aeaZXWY[\a[WaX\b]braZW[Z[YXlârabcXaki\XẀabcXaki\XWaYce__aZW[Z[YXae\[bcXWab[aic[nabcXa
d[\bWefb[ẀabcXad[\YbWufb][\a�e\egXWae\labcXamWfc]bXfbacehXa\[aWXeY[\ê_Xa[̂�Xfb][\sa�cX\abcXanebXW]e_a[WaYûYbe\fXa
ceYâXX\aWX\lXWXlaceWn_XYỲa�[W�a]\abcXaejjXfbXlaeWXeaYce__aWXYunXauZ[\aiW]bbX\aegWXXnX\ba[jabcXaki\XWae\lad[\bWefb[Wsa
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WXYZ[\]̂_Ỳab_acYd[_YZe]da\fdYghi_Yj[\kkYl_Y_md_]b_bY\nnaenah\d_kXY\]bYd[_YZe]da\fdYopiYj[\kkYl_Yh]fa_\j_bYlXYd[_Y
\iep]dYeqYd[_YZe]da\fdearjYa_\je]\lk_Y\bbhdhe]\kYfejdjYeqYj[pdbes]cYb_k\XcY\]bYjd\adtpnu
vwxyz{|

}]Y\]Y_i_â_]fXY\qq_fdh]̂Yj\q_dXYeqYn_aje]jYeaYnaen_adXcYd[_YZe]da\fdeaYj[\kkY\fdcY\dYd[_YZe]da\fdearjYbhjfa_dhe]cYdeY
na_~_]dYd[a_\d_]_bYb\i\̂_cYh]�paXcYeaYkejjuY�bbhdhe]\kYfein_]j\dhe]YeaY_md_]jhe]YeqYdhi_Yfk\hi_bYlXYd[_YZe]da\fdeaYe]Y
\ffep]dYeqY\]Y_i_â_]fXYj[\kkYl_Yb_d_aih]_bY\jYnae~hb_bYh]Y�adhfk_Y��Y\]bY�adhfk_Y�u�z���{�������}]Y\]Y_i_â_]fXY
\qq_fdh]̂Ykhq_cYd[_Y�ea�cYeaYd[_Ỳs]_aYeaỲs]_arjYnaen_adXcYZe]da\fdeacYshd[epdYjn_fh\kYh]jdapfdhe]jYeaY\pd[eah�\dhe]Y
qaeiYZe]jdapfdhe]Y�\]\̂_aYeaY�af[hd_fdcYj[\kkYd\�_Yd[_Y\fdhe]Y]_f_jj\aXYdeYb_\kY\b_�p\d_kXYshd[Yjpf[Y_i_â_]fXuYY
�edhf_YeqY\]XYjpf[Y\fdhe]Yj[\kkYl_Ŷh~_]YlXYZe]da\fdeaYdeYZe]jdapfdhe]Y�\]\̂_acY�af[hd_fdY\]bỲs]_aY\jYjee]Y\jYhjY
na\fdhf\lk_cYlpdY]edYk\d_aYd[\]Y�Yb\XjYqekkesh]̂Yd[_Yeffpaa_]f_u

�

�z������Yg[_YZe]da\fdeaYj[\kkYnpaf[\j_Y\]bYi\h]d\h]Yh]jpa\]f_YeqYd[_YdXn_jY\]bYkhihdjYeqYkh\lhkhdXcYfe]d\h]h]̂Yd[_Y
_]beaj_i_]djcY\]bYjpl�_fdYdeYd[_Yd_aijY\]bYfe]bhdhe]jcY\jYb_jfahl_bYh]Yd[_Y�̂a__i_]dYeaY_kj_s[_a_Yh]Yd[_YZe]da\fdY
�efpi_]djuYg[_YZe]da\fdeaYj[\kkYnpaf[\j_Y\]bYi\h]d\h]Yd[_Ya_�pha_bYeffpaa_]f_tl\j_bYh]jpa\]f_YqaeiY\]Yh]jpa\]f_Y
fein\]XYeaYh]jpa\]f_Yfein\]h_jYk\sqpkkXY\pd[eah�_bYdeYhjjp_Yh]jpa\]f_Yh]Yd[_Y�pahjbhfdhe]Ys[_a_Yd[_Y�ae�_fdYhjY
kef\d_buYkef\d_bY\]bYa\d_bYW�YeaYl_dd_aYlXY�u�uYW_jdYZein\]XY\]bYdeYs[hf[Yd[_Ỳs]_aY[\jY]eYa_\je]\lk_Yel�_fdhe]uY
g[_Ỳs]_acYZe]jdapfdhe]Y�\]\̂_aY\]bYZe]jdapfdhe]Y�\]\̂_arjYfe]jpkd\]djcY\]bYd[_Y�af[hd_fdY\]bY�af[hd_fdrjY
fe]jpkd\]djcYj[\kkYl_Y]\i_bY\jY\bbhdhe]\kYh]jpa_bjYp]b_aYd[_YZe]da\fdearjYfeii_afh\kŶ_]_a\kYkh\lhkhdXYnekhfXYeaY\jY
ed[_ashj_Yb_jfahl_bYh]Yd[_YZe]da\fdY�efpi_]dju

�z����������hd[h]Yd[_Ydhi_Yn_ahebYj_dYlXYd[_Ỳs]_aY\qd_aY\s\abYeqYd[_YZe]da\fdcY\]bYl_qea_Yd[_Y_qq_fdh~_Yb\d_YeqYd[_Y
�̂a__i_]dcYd[_YZe]da\fdeaYj[\kkYf\pj_Yd[_Y\pd[eah�_bYa_na_j_]d\dh~_YeqYd[_Yh]jpa\]f_Yfein\]XYdeYfeink_d_kXYqhkkYepdY
\]bY_m_fpd_Yd[_YZ_adhqhf\d_YeqY}]jpa\]f_YqeaiYs[hf[YhjYlep]bYshd[Yd[_Y�̂a__i_]dYj_fdhe]YeqYd[_YZe]da\fdY�efpi_]djcY
jpf[Yh]jdapi_]dYf_adhqXh]̂Yd[_Y�h]bjY\]bY\iep]djYeqYh]jpa\]f_Yl_h]̂Yhjjp_bcYh]fkpbh]̂Yjd\d_i_]dYd[\dYfe~_a\̂_Y
nae~hb_bYp]b_aYd[_Ynekhfh_jYshkkY]edYl_Yf\]f_k_bYeaYi\d_ah\kkXYf[\]̂_bYp]dhkY\dYk_\jdY��Yb\XjYnaheaYsahdd_]Y]edhf_Y[\jY
l__]Ŷh~_]YdeYd[_Ỳs]_auYYg[_YZe]da\fdeaYj[\kkY\kjeYqpa]hj[Yd[_Ỳs]_aYe]_Y���Ybpnkhf\d_YeqYd[_Yeaĥh]\kYnekhfXYfe~_ah]̂Y
_\f[Y�h]bYeqYh]jpa\]f_Yhjjp_buYY�\f[Yjplfe]da\fdeaYj[\kkYqekkesYd[_Yhb_]dhf\kYnaef_bpa_cY\]bYhdYj[\kkY]edYfeii_]f_Y
sea�Yp]dhkYd[_YZ_adhqhf\d_YeqY}]jpa\]f_cYh]fkpbh]̂Y\]XYa_�p_jd_bYbpnkhf\d_Ynekhfh_jcY[\jYl__]Yjplihdd_bYdeY\]bY\nnae~_bY
lXYd[_Ỳs]_auYg[_YZe]da\fdeaYj[\kkYqpa]hj[YdeYd[_Ỳs]_aYh]jpa\]f_Yf_adhqhf\d_jYqeaY\kkYjplfe]da\fdeajYshd[Yd[_Y\iep]dY
eqYh]jpa\]f_Y\jYa_�pha_bY[_a_h]uYYZe]da\fdeaYj[\kkYh]fkpb_Y�_sY�ea�YZe]jdapfdhe]YZ_adhqhf\d_YeqY�h\lhkhdXY}]jpa\]f_Y
�bb_]bpiY�Y�ffeabY�eaiY���Yshd[Yd[_YZ_adhqhf\d_YeqY}]jpa\]f_u

�z������� Y�kkYfk\hijY\̂\h]jdYd[_YZe]da\fdeaYeaYhdjYjplfe]da\fdeajcY\ahjh]̂YqaeiYd[_Yn_aqeai\]f_YeqYd[_Ysea�YeaY
fe]bhdhe]jYh]fhb_]d\kYd[_a_decYipjdYl_Yh]~_jdĥ\d_bYhii_bh\d_kXYlXYd[_Yh]jpa\]f_Yfein\]XYqpa]hj[h]̂Yd[_Y\nnkhf\lk_Y
fe~_a\̂_uYYg[_YZe]da\fdeaYj[\kkYa_�pha_Yd[_Yh]jpa\]f_Yfein\]XYdeYqpa]hj[cYdeYd[_Y�af[hd_fdY\]bỲs]_acYsahdd_]Ya_neadjY
qekkesh]̂Yd[_Yh]~_jdĥ\dhe]Y\]bYd[_Ybhjnejhdhe]YeqY_\f[Yfk\hiYeaYb_i\]bYlXYd[_Yes]_a¡Y\Yjd\dpjYa_neadYj[\kkYl_Ynae~hb_bY
deYd[_Ỳs]_aY\]bY�af[hd_fdYe]Y\kkYfk\hijYiea_Yd[\]YdseYie]d[jYepdjd\]bh]̂u

�z�������¢z�kkYh]jpa\]f_Yfe~_a\̂_Yqpa]hj[_bYlXYjplfe]da\fdeajYj[\kkYa_i\h]Yh]Yqeaf_Yp]dhkYd[_haYsea�Y[\jYl__]Yfeink_d_bY
\]bYd[_Yjplfe]da\fdeaYbe_jY]edYh]d_]bYdeŶ\h]Yqpad[_aY\ff_jjYdeYd[_Yjhd_cY\]bYd[_YZe]da\fdeaY[\jYa_k_\j_bYj\hbY
jplfe]da\fdeaYqaeiYqpad[_aYkh\lhkhdXY\jjefh\d_bYd[_a_shd[uYY�kkYkh\lhkhdXYh]jpa\]f_Yqpa]hj[_bYlXYd[_YZe]da\fdeaYj[\kkY
a_i\h]Yh]Yqeaf_Ybpah]̂Yd[_Ydhi_Yh]d_a~\kjYb_qh]_bY�adhfk_Y�Y�Yghi_Yh]Y£_]_a\kYZe]bhdhe]jYeqYd[_YZe]da\fdYqeaY
Ze]jdapfdhe]Y\]bYopnnk_i_]d\aXYZe]bhdhe]juYY�kkYnaen_adXYh]jpa\]f_Yqpa]hj[_bYlXYZe]da\fdeaYj[\kkYa_i\h]Yh]Yqeaf_Y
p]dhkỲs]_aY\nnae~_jY�af[hd_fdrjYZ_adhqhf\d_YeqYopljd\]dh\kYZeink_dhe]Y\]bY[\jYi\b_Yqh]\kYn\Xi_]dYdeYZe]da\fdeau

�z�������{�g[_Y�h]bjY\]bY\iep]djYeqYh]jpa\]f_Y\a_Y\jYqekkesj¤

¥� ¦§̈©ª̈«¬�§®̄ ª°¬±²³§°�±°́�µ®̄ ¶§·ª̈«¬�̧³±¹³¶³²·¤Y�YnekhfXYj[\kkYl_Yhjjp_bYh]Yfeinkh\]f_Yshd[Yd[_Y
nae~hjhe]jYeqYd[_Y�ea�_arjYZein_]j\dhe]Y�\su

¥º »§°¼½¾¾¿̄±²³§°±¶�À³¬±¹³¶³²·�Áª°ªÂ³²¬¤Y�YnekhfXYj[\kkYl_Yhjjp_bYh]Yfeinkh\]f_Yshd[Yd[_Ynae~hjhe]jYeqY
d[_Y�hj\lhkhdXYW_]_qhdjY�\su

¥Ã §®̄ ª̈Äª°¬³Åª�Æª°ª̈±¶�̧³±¹³¶³²·Y[\~h]̂YkhihdjYeqY]edYk_jjYd[\]¤
£_]_a\kY�̂ â_̂\d_Y�_mf_ndY�aebpfdjYZeink_d_YÇỲn_a\dhe]j� È�c���c���YY
�aebpfdjYZeink_d_YÇỲn_a\dhe]jY�̂ â_̂\d_ È�c���c���
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WX YZ[\]̂ _\̀abĉ _]\dY\]\ê _f_gcZghcê _[didjh_]\dY\]\ê klmnopqkrosotukvwkpvtkrxuuk
tlmpktlxkwvrrvyopqz
{vs|opx}kuopqrxkrosot ~������������k�m�lk������xp�x

~������������k�qq�xqmtx

wv�kmrrk}msmqxukm�ouopqk}��opqktlxkrowxkvwktlxk{vpt�m�t�kmp}kulmrrkop�r�}xkmtkrxmutktlxkwvrrvyopqk}xuoqpmtx}k
lm�m�}uz
m� ��xsouxukmp}k��x�mtovpu
|� �p}x�xp}xptk{vpt�m�tv�u
�� {vs�rxtx}k��x�mtovpu�kop�r�}opqk��v}��tu
}� ��vm}k�v�sk��v�x�t�k�msmqx�kop�r�}opqk��{��k�x��rvuovp�k�vrrm�ux�kmp}k�p}x�q�v�p}�
x� {vpt�m�t�mrk�om|orot��k�vnx�opqkop}xspowo�mtovpkmuu�sx}k�x�k�x��o�xsxptukvwk��to�rxk��k����k

�v��sxptk����k�����k�xpx�mrk{vp}otovpukvwktlxk{vpt�m�tkwv�k{vput���tovp�k{vput���tovpk
�mpmqx�kmukm}nouv�kx}otovpkmp}k����rxsxptm��k{vp}otovpu�

w� �o�xk}msmqx�
q� �x�uvpmrkmp}k�}nx�touopqk�p ���kyotlk�s�rv�sxptk���r�uovpk}xrxtx}�
l� �m|v�k�myk�vnx�mqxkouksmp}mtv��kwv�kmrrk�xpx�mrk�om|orot�k�vro�oxu�
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z�uom�mvrquvm|j�zorqmw�jjnv�joq{lrju�jompu�mo�juojwx�ou{zrquvjwlz��jvurjz��mprj�z��mvrju�jp�zq�wj�z|mj
��jrlmj�ou�mor�j�vwxomojrujz��jrlmjz�uom�mvrquvm|j�zorqmwjqvp�x|qv{jzv�jvm{�q{mvrj�zor���i
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�����¬�����nwjom�zrmwjruj³j¦¦�ªsjrlmj}~vmoj|umwjvurj~zq�mjzv�joq{lrwju�jompu�mo�juoj�ou�q|mjzv�j~zq�mowju�jwx�ou{zrquvj
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|nx~}oqmlstm�st�m}�}pzq}v�mn�m�}wwmn�mt}n�sonuw}ms�}t�}nvmnovm|tslrqmsom�st�mosqm}�}pzq}v�mnovmps�q�mropztt}vmuxm
t}n�somslm�zp�mq}t~ronqrso�





��������������	
�
�������
������������	����
��������������������� !"#$%&%'(()*%)++(*%,-.%)+'(%/�%0#1%231 !4,-%5-6$!$7$1%�8%2 4#!$14$69%2::% !"#$6% 161 ;1.9�
0#1%<231 !4,-%5-6$!$7$1%�8%2 4#!$14$6*=%<252*=%$#1%252%>�"�*%,-.%<252%��-$ ,4$%?�4731-$6=%, 1% 1"!6$1 1.%$ ,.13, @6%,-.%3,�%-�$%/1%761.%A!$#�7$%�1 3!66!�-9%0#!6%
.�4731-$%A,6%� �.741.%/�%252%6�8$A, 1%,$%'BC+DCDD%E0%�-%')F+GF)+)'%7-.1 %H .1 %I�9JKB())L))D%A#!4#%1M�! 16%�-%+GF'GF)+))*%!6%-�$%8� % 16,:1*%!6%:!41-61.%8� %
�-1N$!31%761%�-:�*%,-.%3,�%�-:�%/1%761.%!-%,44� .,-41%A!$#%$#1%252%��-$ ,4$%?�4731-$6O%01 36%�8%P1 ;!419%0�% 1�� $%4��� !"#$%;!�:,$!�-6*%1N3,!:%
4��� !"#$Q,!,9� "9
R�
��S��
�T% U'B++)G+(LGV

�W

XY Z[\[]̂[_̀abZ[cde[ebfZbc]g̀eb̂fbed\\̀ab[hfdijb\Zf\[Z̀abekg̀̀[_blfZk[ZebfZb\Zf\[Zbm]̂[Zg]̀en

o

Xp Z[\[]̂[_̀ab_geZ[i]Z_eb]\\̀gq]r̀[b̀]lesbê]̂d̂[esbfZ_gh]hq[esbqf_[esbZd̀[eb]h_bZ[id̀]̂gfhesbfZb̀]lcd̀b
fZ_[Zebfcb]b\dr̀gqb]d̂jfZĝanbfZ

Xt f̂j[Zlge[bgebidg̀̂abfcbedrê]ĥg]̀brZ[]qjbfcb]b\Zfugegfhbfcb̂j[bvfĥZ]q̂bwfqdm[ĥex
Xy cg̀[ebcfZbr]hkZd\̂qabfZbf̂j[Zb_[r̂fZbghef̀u[hqabZ[̀g[cn
Xz ]hb]q̂bfcbfmgeegfhbrab̂j[bvfĥZ]q̂fZb̂j]̂bêf\esb_[̀]aesbgĥ[Zc[Z[eblĝjbfZb_]m]i[eb̂j[b{fZkn
X| ]habf̂j[Zbc]g̀dZ[brab̂j[bvfĥZ]q̂fZb̂fb\[ZcfZmb]habf̂j[Zb̂[Zmeb]h_bqfh_ĝgfhebfcb̂j[gZbvfĥZ]q̂n
X} _geZ[i]Z_eb̂j[b]d̂jfZĝabfcb̂j[b~lh[Zx

�����yy

��YtXpX�b�j[bvfĥZ]q̂b�dmb]h_b̂j[bvfĥZ]q̂b�gm[bej]̀̀br[b]_�dê[_bcfZbghqZ[]e[ebghb̂j[bqfêb]h_b̂gm[bq]de[_brab
ede\[hegfhsb_[̀]asbfZbgĥ[ZZd\̂gfhbdh_[Zb�[q̂gfhb��x�x�xb�_�dêm[ĥbfcb̂j[bvfĥZ]q̂b�dmbej]̀̀bghq̀d_[b\Zfcĝxb�fb
]_�dêm[ĥbej]̀̀br[bm]_[b̂fb̂j[b[�̂[ĥ�

o

��YtXtXpb�hbq]e[bfcbedqjb̂[Zmgh]̂gfhbcfZb̂j[b~lh[Z�ebqfhu[hg[hq[sb̂j[b~lh[Zbej]̀̀b\]ab̂j[bvfĥZ]q̂fZbcfZb{fZkb
\Zf\[Z̀ab[�[qd̂[_nbqfêebghqdZZ[_brabZ[]efhbfcb̂j[b̂[Zmgh]̂gfhsbghq̀d_ghibqfêeb]̂̂Zgrd̂]r̀[b̂fb̂[Zmgh]̂gfhbfcb
�drqfĥZ]q̂enb]h_b̂j[b̂[Zmgh]̂gfhbc[[sbgcb]hasbe[̂bcfẐjbghb̂j[b�iZ[[m[ĥx[�[qd̂[_x

o

��YyXYXY�����������Xb�bv̀]gmbgeb]b_[m]h_bfZb]ee[Ẑgfhbrabfh[bfcb̂j[b\]Ẑg[ebe[[kghisb]eb]bm]̂̂[ZbfcbZgiĵsb\]am[ĥbfcb
mfh[asb]bqj]hi[bghb̂j[bvfĥZ]q̂b�gm[sbfZbf̂j[ZbZ[̀g[cblĝjbZ[e\[q̂b̂fb̂j[b̂[Zmebfcb̂j[bvfĥZ]q̂xb�j[b̂[Zmb�v̀]gm�b]̀efb
ghq̀d_[ebf̂j[Zb_ge\d̂[eb]h_bm]̂̂[Zebghb�d[êgfhbr[̂l[[hb̂j[b~lh[Zb]h_bvfĥZ]q̂fZb]Zgeghibfd̂bfcbfZbZ[̀]̂ghib̂fb̂j[b
vfĥZ]q̂xb�j[bZ[e\fhegrg̀ĝab̂fbedrê]ĥg]̂[bv̀]gmebej]̀̀bZ[êblĝjb̂j[b\]Ẑabm]kghib̂j[bv̀]gmxb�jgeb�[q̂gfhb��x�x�b
_f[ebhf̂bZ[�dgZ[b̂j[b~lh[Zb̂fbcg̀[b]bv̀]gmbghbfZ_[Zb̂fbgm\fe[b̀g�dg_]̂[_b_]m]i[ebghb]qqfZ_]hq[blĝjb̂j[bvfĥZ]q̂b
wfqdm[ĥex�j[b~lh[Zbm]asbrd̂bgebhf̂bZ[�dgZ[_b̂fsbqfm\̀ablĝjb̂j[b\Zfugegfhebfcb�Ẑgq̀[b��blj[hbcg̀ghib]bv̀]gmx
�����yz

��YyXYX�XY��hb]__ĝgfh]̀bv̀]gmbm]_[b]ĉ[Zb]habghĝg]̀bv̀]gmbj]ebr[[hbcg̀[_blĝjb̂j[b~lh[ZsbvfhêZdq̂gfhb�]h]i[Zb]h_b
�Zqjĝ[q̂blg̀̀bhf̂br[bqfheg_[Z[_bdh̀[eebedrmĝ̂[_bghb]b̂gm[̀abm]hh[Zb]h_bghb]qqfZ_]hq[blĝjb�Ẑgq̀[b��x�

��YyXYX�X�b�habv̀]gmbej]̀̀br[bedccgqg[ĥ̀ab_[̂]g̀[_b]h_b_[eqZg\̂gu[b̂fb]̀̀flbcfZb]bqfm\̀[̂[b[u]̀d]̂gfhxbb�j[bvfĥZ]q̂fZb
ej]̀̀bcdZhgejb]habghcfZm]̂gfhbZ[�d[ê[_brab̂j[b~lh[ZbfZb�Zqjĝ[q̂bghbqfhh[q̂gfhblĝjb̂jgebghu[êgi]̂gfhblĝjghb̂[hb��� b
rdegh[eeb_]aebfcb̂j]̂bZ[�d[êxbb¡]g̀dZ[b̂fb\Zfug_[b̂j[bZ[�d[ê[_bghcfZm]̂gfhbej]̀̀bqfhêĝd̂[b]bl]gu[Zbfcb̂j[bv̀]gmx

��YyXYX�Xpb�̀ b̀lZĝ̂[hbv̀]gmebcfZb]__ĝgfh]̀bqfêsb]__ĝgfh]̀b̂gm[sbfZb_]m]i[ebej]̀̀bghq̀d_[b̂j[b̂gm[bfcbfqqdZZ[hq[sb
f̀q]̂gfhb]h_bf̂j[Zbg_[ĥgcaghibc]q̂fZeb]h_bej]̀̀br[bed\\fẐ[_sb]̂b]bmghgmdmsbrab̀[̂̂[Zesb\jf̂fiZ]\jesb�fdZh]̀eb]h_b
_g]Zg[esbghêZdq̂gfhesbfZbf̂j[Zb\[Ẑgh[ĥb]h_b]\\̀gq]r̀[bZ[qfZ_esb]eb̂j[b�Zqjĝ[q̂b]h_b~lh[Zbm]abZ[�dgZ[x

��YyXYXpXYbv̀]gmebrab[ĝj[Zb̂j[b~lh[ZbfZbf̂j[Zb\]Ẑg[ebfZb̂j[bvfĥZ]q̂fZsblj[Z[b̂j[bqfh_ĝgfhbigughibZge[b̂fb̂j[bv̀]gmbgeb
cgZêb_geqfu[Z[_b\ZgfZb̂fb[�\gZ]̂gfhbfcb̂j[b\[Zgf_bcfZbqfZZ[q̂gfhbfcb̂j[b{fZkbe[̂bcfẐjbghb�[q̂gfhb�¢x¢x¢sbej]̀̀br[bghĝg]̂[_b
rabhf̂gq[b̂fb̂j[bf̂j[Zb\]Ẑab~lh[Zb]h_b̂fb̂j[b�hĝg]̀bw[qgegfhb�]k[Zblĝjb]bqf\abe[ĥb̂fb̂j[bvfhêZdq̂gfhb�]h]i[Zb]h_b
�Zqjĝ[q̂sbgcb̂j[b�Zqjĝ[q̂bgebhf̂be[Zughib]eb̂j[b�hĝg]̀bw[qgegfhb�]k[Zxbv̀]gmebrab[ĝj[Zb\]Ẑab̂j[bvfĥZ]q̂fZbdh_[Zb̂jgeb
�[q̂gfhb��x�x�x�bej]̀̀br[bghĝg]̂[_blĝjghb¢�b��b_]aeb]ĉ[ZbfqqdZZ[hq[bfcb̂j[b[u[ĥbigughibZge[b̂fbedqjbv̀]gmbfZblĝjghb
¢�b��b_]aeb]ĉ[Zb̂j[bq̀]gm]ĥbcgZêbZ[qfihg£[eb̂j[bqfh_ĝgfhbigughibZge[b̂fb̂j[bv̀]gmsbljgqj[u[Zbgeb̀]̂[Zx

��YyXYXpX�bv̀]gmebrab[ĝj[Zb̂j[b~lh[ZbfZbf̂j[Zb\]Ẑg[ebfZb̂j[bvfĥZ]q̂fZsblj[Z[b̂j[bqfh_ĝgfhbigughibZge[b̂fb̂j[bv̀]gmbgeb
cgZêb_geqfu[Z[_b]ĉ[Zb[�\gZ]̂gfhbfcb̂j[b\[Zgf_bcfZbqfZZ[q̂gfhbfcb̂j[b{fZkbe[̂bcfẐjbghb�[q̂gfhb�¢x¢x¢sbej]̀̀br[bghĝg]̂[_brab
hf̂gq[b̂fb̂j[bf̂j[Zb\]Ẑaxb�hbedqjb[u[ĥsbhfb_[qgegfhbrab̂j[b�hĝg]̀bw[qgegfhb�]k[ZbgebZ[�dgZ[_x

��YyXYXpXp¤�hb]__ĝgfh]̀bv̀]gmbm]_[b]ĉ[Zb]habghĝg]̀bv̀]gmbj]ebr[[hbcg̀[_blĝjb̂j[b~lh[Zb]h_b�Zqjĝ[q̂blg̀̀bhf̂br[b
qfheg_[Z[_bdh̀[eebedrmĝ̂[_bghb]b̂gm[̀abm]hh[Zb]h_bghb]qqfZ_]hq[blĝjb�Ẑgq̀[b��x
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XYZ[\Z\]\̂_̀abcdefghfijkf̀lminboilnfdpeifgkfdbqkfghfrnciikmfmlicokfcmfboolnqbmokfrcijfijkfslaalrcmtfunlokqpnkev
wx yjkf̀lminboilnfdbhfepgdcifbfoabcdfolmoknmcmtfbfdbiiknfunluknahfmlicokqfcmfboolnqbmokfrcijfijkficdkf

nkzpcnkdkmieflsfijcef̀lminboi{
w| }bcapnkfghfijkf̀lminboilnfilfspnmcejfijkfnkzpcnkqfoabcdfqlopdkmibiclmfrcijcmfijkficdkfekifslnijfbgl~kf

ejbaafolmeicipikfrbc~knflsfijkf̀lminboiln�efnctjifilfoldukmebiclmfslnfepojfoabcd{
w� l̀minboilnfejbaafspnmcejfijnkkf���foknicsckqfoluckeflsfijkfnkzpcnkqfoabcdfqlopdkmibiclm�frcijfbfoluhf

epgdciikqfilfijkf�rmknfbmqf�nojcikoi{ffyjkfoabcdfqlopdkmibiclmfejbaafgkfolduakikfrjkmfspnmcejkq{ff
yjkfk~bapbiclmflsfijkf̀lminboiln�efoabcdfrcaafgkfgbekq�fbdlmtflijknfijcmte�fpulmfijkf�rmknfunl�koif
nkolnqefbmqfijkf̀lminboiln�efspnmcejkqfoabcdfqlopdkmibiclm{

w� àbcdfqlopdkmibiclmfejbaafolmslndfilf�kmknbaahf�ookuikqf�oolpmicmtf�ncmocuakefbmqfejbaafgkfcmfijkf
slaalrcmtfslndbiv
�{ �kmknbaf�minlqpoiclm
�{ �kmknbaf�bo�tnlpmqf�ceopeeclm
{̀ �eepke
�� �mqk�flsf�eepkef�aceikqfmpdkncobaah�
�� }lnf����fceepkv

�b� �bo�tnlpmq
�g� j̀nlmlalth
�o� l̀minboiln�efuleciclmf�nkbelmfslnf�rmkn�efulikmicbafacbgcacih�
�q� �puulnicmtfqlopdkmibiclmflsfdknciflnfkmiciakdkmi
�k� �ktcmfkbojfceepkflmfbfmkrfubtk

�{ �aafoncicobafubijfdkijlqfeojkqpake�f�befuabmmkq�fdlmijahfpuqbike�feojkqpakfnk~ceclme�fbmqfbe�gpcai�f
balmtfrcijfijkfoldupiknfqce�eflsfbaafeojkqpakefnkabikqfilfijkfoabcd{

�{ �nlqpoic~cihfk�jcgcief�csfbuunluncbik�
}{ �pddbnhflsf�eepkefbmqf�bdbtke

w� �puulnicmtfqlopdkmibiclmflsfdkncifslnfkbojfceepkfejbaafgkfocikqfghfnksknkmok�fujlilolucke�flnf
k�uabmbiclm{ff�puulnicmtfqlopdkmibiclmfdbhfcmoapqk�fgpifejbaafmlifgkfacdcikqfil�ftkmknbafolmqciclme�f
tkmknbafnkzpcnkdkmie�fikojmcobafeukocscobiclme�fqnbrcmte�folnnkeulmqkmok�folmsknkmokfmlike�fejluf
qnbrcmtefbmqfepgdciibae�fejlufqnbrcmtfalte�fepn~khfgll�e�fcmeukoiclmfnkulnie�fqkac~knhfeojkqpake�fikeif
nkulnie�fqbcahfnkulnie�fepgolminboie�fsnbtdkmibnhf̀��feojkqpakeflnficdkfcduboifbmbaheke�fujliltnbuje�f
ikojmcobafnkulnie�fnkzpkeiefslnfcmslndbiclm�fsckaqfcmeinpoiclme�fbmqfbaaflijknfnkabikqfnkolnqefmkokeebnhfilf
epuulnifijkf̀lminboiln�efoabcd{

w� �puulnicmtfqlopdkmibiclmflsfqbdbtkefslnfkbojfceepkfejbaafgkfocikq�fujlilolucke�flnfk�uabcmkq{ff
�puulnicmtfqlopdkmibiclmfdbhfcmoapqk�fgpifejbaafmlifgkfacdcikqfil�fbmhflnfbaafqlopdkmiefnkabikqfilfijkf
unkubnbiclmfbmqfepgdceeclmflsfijkfgcq�foknicsckq�fqkibcakqfabglnfnkolnqefcmoapqcmtfabglnfqceincgpiclmf
nkulnie�fdbikncbafbmqfkzpcudkmifunlopnkdkmifnkolnqe�folmeinpoiclmfkzpcudkmiflrmknejcufoleifnkolnqef
lnfnkmibafnkolnqe�fepgolminboilnflnf~kmqlnfscakefbmqfoleifnkolnqe�fekn~cokfoleifnkolnqe�fupnojbekflnqkne�f
cm~lcoke�funl�koifbe�uabmmkqfbmqfbe�gpcaifoleifnkolnqe�ftkmknbafakqtknfnkolnqe�f~bncbmokfnkulnie�f
boolpmicmtfbq�peidkmifnkolnqe�fbmqfbmhflijknfboolpmicmtfdbikncbaefmkokeebnhfilfepuulnifijkf
l̀minboiln�efoabcd{

w� �bojfoluhflsfijkfoabcdfqlopdkmibiclmfejbaafgkfoknicsckqfghfbfnkeulmecgakflsscoknflsfijkf̀lminboilnfcmf
boolnqbmokfrcijfijkfnkzpcnkdkmieflsfijkekf̀lminboif�lopdkmie{

�� ¡Y[¢

XYZ[\Z\¢Y£¤¥¦§̈Y©ªY«¬¤¥®Yª©̈Y«©̄®§°±§̄²¥¤¬Y³¤¤́§®\fyjkf̀lminboilnfbmqf�rmknfrbc~kf̀abcdefbtbcmeifkbojflijknf
rbc~kefbaaf̀abcdefbtbcmeifijkf�rmknfslnfolmekzpkmicbafqbdbtkefbncecmtflpiflsflnfnkabicmtfilfijcef̀lminboi{ffyjcefdpipbaf
rbc~knfcmoapqke

\Z qbdbtkefcmopnnkqfghfijkf�rmknfslnfnkmibafk�ukmeke�fslnfaleekeflsfpek�fcmoldk�funlsci�fscmbmocmt�f
gpecmkeefbmqfnkupibiclm�fbmqfslnfaleeflsfdbmbtkdkmiflnfkdualhkkfunlqpoic~cihflnflsfijkfekn~cokeflsfepojf
uknelme�fbmq

\µ rbc~knfcmoapqke�fgpifcefmlifacdcikqfil�fqbdbtkefcmopnnkqfghfijkf̀lminboilnfslnfuncmocubaflsscokfk�ukmekef
k�ukmeke�fcmoapqcmtfijkfoldukmebiclmflsfuknelmmkafeibiclmkqfijknk�fslnfaleekeflsfscmbmocmt�fgpecmkeefbmqf
nkupibiclm�fbmqfslnfaleeflsfunlscifk�okuifbmicocubikqfunlscifbncecmtfqcnkoiahfsnldfijkf¶ln�{

yjcefdpipbafrbc~knfaleekefbmqfnkupibiclmfqbdbtk�fbmqfslnfaleeflsfunlsci{fyjcefrbc~knfbaelfcefbuuacobgak�frcijlpif
acdcibiclm�filfbaafolmekzpkmicbafqbdbtkefqpkfilfkcijknfubnih�efikndcmbiclmfcmfboolnqbmokfrcijf�nicoakf�·{f̧lijcmtf
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XYZ[\]Ẑ_̀]Z̀[a]b̀ĉX[]YZ̀defdfg̀ba\hh̀î _̀̂ ĵ̂ _̀[Ỳkl̂Xhm_̂ \̀bb̂bbĵZ[̀Yǹh]om]_\[̂_̀_\j\p̂bq̀râZ̀\kkh]X\iĥq̀]Z̀
\XXYl_\ZX̂r̀][à[â l̀̂om]l̂ĵZ[b̀Yǹ[âs̀YZ[l\X[̀tYXmĵZ[bfurẐlvb̀[̂lj]Z\[]YZ̀Yǹ[âs̀YZ[l\X[̀]Z̀\XXYl_\ZX̂r̀][à
wl[]Xĥ̀dxq̀\Z_̀[âs̀YZ[l\X[Ylvb̀bYĥ̀l]pa[b̀[Ỳk\yĵZ[̀]Z̀[â`̂ẑZ[̀Yǹ\Zỳ[̂lj]Z\[]YZ̀Yǹ[âs̀YZ[l\X[̀iỳ[âùrẐl̀\l̂̀
h]j][̂_̀[Ỳ[â k̀\yĵZ[b̀̂{kl̂bbhỳb̂[̀nYl[à]Z̀wl[]Xĥ̀dxf
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|}~��~���~}�Y[r][ab[\Z_]Zp̀\Zy[a]Zp̀̂hb̂̀b̂[̀nYl[à]Z̀[â s̀YZ[l\X[̀tYXmĵZ[b̀Yl̀Y[âlr]b̂q̀[â ùrẐl̀ba\hh̀ZY[̀î`
h]\iĥ̀[Ỳ[â s̀YZ[l\X[Yl̀\Z_�Yl̀\ZỳcmiXYZ[l\X[Yl̀nYl̀sh\]jb̀Yl̀_\j\p̂b̀Yǹ\ZỳZ\[ml̂̀X\mb̂_̀iỳYl̀\l]b]Zp̀Ym[̀Yǹ
_̂h\ybq̀]jk\X[b̀YZ̀bXâ_mĥq̀bXâ_mĥ̀\XX̂ĥl\[]YZq̀bXâ_mĥ̀XYjkl̂bb]YZ̀Yl̀iỳ\Zỳil̂\XàYǹXYZ[l\X[q̀_̂h\ỳ]Z̀
k̂lnYlj\ZX̂Ỳl̀Y[âl̀\X[̀YǹẐpĥX[̀iỳY[âl̀sYZ[l\X[Ylb̀Yl̀cmiXYZ[l\X[Ylb̀a\z]Zp̀sYZ[l\X[b̀nYl̀k̂lnYlj\ZX̂Ỳǹ\Zỳ
kYl[]YZ̀Yǹ�Yl�f̀̀�{X̂k[̀[Ỳ[â`̂{[̂Z[q̀]ǹ\Zyq̀̂{kl̂bbhỳklYa]i][̂_̀iỳh\r̀[âs̀YZ[l\X[Yl̀\pl̂̂ b̀ZY[̀[Ỳj\�̂\̀Zỳsh\]j̀
nYl̀bmXà_\j\p̂bf̀̀�â b̀Yĥ̀l̂ĵ_ỳ\p\]Zb[̀[â ùrẐl̀nYl̀_̂h\yb̀ba\hh̀î [̀â \̀hhYr\ZX̂Ỳǹ\__][]YZ\h̀[]ĵ ǹYl̀
XYjkĥ[]YZ̀Yǹ[â�̀Yl�q̀[â\̀jYmZ[̀Yǹra]Xàba\hh̀îb̀mi�̂X[̀[Ỳ[âs̀h\]jb̀klYX̂_ml̂̀b̂[̀nYl[àâl̂]Zf̀̀�âs̀YZ[\X[Yl̀
mZ_̂lb[\Z_b̀[a\[̀][̀âl̂iỳ\pl̂̂ b̀ZY[̀[Ỳj\�̂q̀\Z_̀âl̂iỳr\]ẑbq̀\Zỳsh\]j̀nYl̀_\j\p̂b̀nYl̀_̂h\ỳnlYj̀\ZỳX\mb̂̀
ra\[bŶẑlq̀]ZXhm_]Zp̀im[̀ZY[̀h]j][̂_̀[Yq̀[aYb̂̀l̂bmh[]Zp̀nlYj̀]ZXl̂\b̂_̀h\iYl̀Yl̀j\[̂l]\h̀XYb[b�̀bXâ_mĥ̀\XX̂ĥl\[]YZq̀
bXâ_mĥ̀XYjkl̂bb]YZq̀_]l̂X[]YZb̀p]ẑZ̀Yl̀ZY[̀p]ẑZ̀iỳ[â s̀YZb[lmX[]YZ̀�\Z\p̂lq̀urẐl̀Yl̀wlXa][̂X[q̀]ZXhm_]Zp̀im[̀
ZY[̀h]j][̂_̀[ỲbXâ_mh]Zp̀\Z_̀XYYl_]Z\[]YZ̀Yǹ[â �̀Yl��̀[â ẁlXa][̂X[vb̀kl̂k\l\[]YZ̀Yǹtl\r]Zpb̀\Z_̀ck̂X]n]X\[]YZb�̀
[â ẁlXa][̂X[vb̀l̂z]̂r̀YǹbaYk̀_l\r]Zpb̀\Z_̀l̂om̂b[b̀nYl̀]Zb[lmX[]YZ�b��̀Yl̀YZ̀\XXYmZ[̀Yǹ\Zỳ_̂h\yq̀Yib[lmX[]YZ̀Yl̀
a]Z_l\ZX̂ǹYl̀\ZỳY[âl̀X\mb̂̀ra\[bŶẑl̀iỳ[â ùrẐlq̀sYZb[lmX[]YZ̀�\Z\p̂lq̀wlXa][̂X[̀Yl̀\ZỳY[âl̀sYZ[l\X[Yl̀YZ̀
[â k̀lY�̂X[̀râ[âl̀Yl̀ZY[̀nYl̂b̂̂ \iĥ̀Yl̀\Z[]X]k\[̂_f̀̀�â s̀YZ[l\X[Yl̀\pl̂̂ b̀[a\[̀ZỲjYẐ[\lỳl̂XYẑlỳj\ỳî`
Yi[\]Ẑ_̀iỳ[â s̀YZ[l\X[Yl̀nYl̀\ZỳYǹ[â ǹYl̂pY]Zp̀\p\]Zb[̀[â ùrẐlq̀sYZb[lmX[]YZ̀�\Z\p̂l̀Yl̀[â ẁlXa][̂X[̀i\b̂_̀
mkYZ̀\Zỳl̂\bYZq̀\Z_̀][̀]b̀̂jka\b]�̂_̀[a\[̀[âs̀YZ[l\X[Ylvb̀bYĥ̀l̂ĵ_ỳnYl̀\ZỳYǹ[âǹYl̂pY]Zp̀ba\hh̀î \̀Z̀̂{[̂Zb]YZ̀
Yǹ[]ĵ q̀]ǹ\kklYkl]\[̂f
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|}~��¤�~̀sh\]jbq̀sh\]jb̀iỳ[â s̀YZ[l\X[Ylq̀̂{Xhm_]Zp̀[aYb̂̀râl̂̀[â X̀YZ_][]YZ̀p]z]Zp̀l]b̂̀[Ỳ[â s̀h\]j̀]b̀n]lb[̀
_]bXYẑl̂_̀\n[̂l̀̂{k]l\[]YZ̀Yǹ[âk̀̂l]Y_̀nYl̀XYll̂X[]YZ̀Yǹ[â�̀Yl�̀b̂[̀nYl[à]Z̀ĉX[]YZ̀d¥f¥f¥̀Yl̀\l]b]Zp̀mZ_̂l̀ĉX[]YZb̀
d¦f§q̀d¦fxq̀\Z_̀ddfeq̀ba\hh̀î l̀̂n̂ll̂_̀[Ỳ[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀nYl̀]Z][]\h̀_̂X]b]YZf̀�â ẁlXa][̂X[̀r]hh̀b̂lẑ \̀b̀[â`
Z̈][]\h̀t̂X]b]YZ̀�\�̂lq̀mZĥbb̀Y[âlr]b̂̀]Z_]X\[̂_̀]Z̀[âẁpl̂̂ ĵZ[f̀�{X̂k[̀nYl̀[aYb̂̀sh\]jb̀̂{Xhm_̂_̀iỳ[a]b̀ĉX[]YZ̀
def¥fdq̀\Z̀]Z][]\h̀_̂X]b]YZ̀ba\hh̀î l̀̂om]l̂_̀\b̀\̀XYZ_][]YZ̀kl̂X̂_̂Z[̀[Ỳĵ_]\[]YZ̀Yǹ\Zỳsh\]jf̀̈ǹ\Z̀]Z][]\h̀_̂X]b]YZ̀
a\b̀ZY[̀î Ẑ̀l̂Z_̂l̂_̀r][a]Z̀§¦̀_\yb̀\n[̂l̀[â s̀h\]j̀a\b̀î Ẑ̀l̂n̂ll̂_̀[Ỳ[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂lq̀[â k̀\l[ỳ
\bb̂l[]Zp̀[â s̀h\]j̀j\ỳ_̂j\Z_̀ĵ_]\[]YZ̀\Z_̀i]Z_]Zp̀_]bkm[̂̀l̂bYhm[]YZ̀r][aYm[̀\̀_̂X]b]YZ̀a\z]Zp̀î Ẑ̀l̂Z_̂l̂_f̀
©Zĥbb̀[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀\Z_̀\hh̀\nn̂X[̂_̀k\l[]̂b̀\pl̂̂ q̀[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀r]hh̀ZY[̀_̂X]_̂ _̀]bkm[̂b̀
î[r̂ Ẑ̀[â s̀YZ[l\X[Yl̀\Z_̀k̂lbYZb̀Yl̀̂Z[][]̂b̀Y[âl̀[a\Z̀[â ùrẐlf

|}~��¤�¤̀�â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀r]hh̀l̂z]̂r̀sh\]jb̀\Z_̀r][a]Z̀[̂Z̀_\yb̀Yǹ[â l̀̂X̂]k[̀Yǹ\̀sh\]j̀[\�̂ỲẐ Ỳl̀jYl̂̀
Yǹ[â ǹYhhYr]Zp̀\X[]YZbª̀�d�̀l̂om̂b[̀\__][]YZ\h̀bmkkYl[]Zp̀_\[\̀nlYj̀[â X̀h\]j\Z[̀Yl̀\̀l̂bkYZb̂̀r][àbmkkYl[]Zp̀_\[\̀
nlYj̀[â Ỳ[âl̀k\l[yq̀�¥�̀l̂�̂X[̀[â s̀h\]j̀]Z̀raYĥ̀Yl̀]Z̀k\l[q̀�§�̀\kklYẑ [̀â s̀h\]jq̀�x�̀bmpp̂b[̀\̀XYjklYj]b̂q̀Yl̀�e�̀
\_z]b̂̀[â k̀\l[]̂b̀[a\[̀[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀]b̀mZ\iĥ̀[Ỳl̂bYhẑ [̀â s̀h\]j̀]ǹ[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀h\X�b̀
bmnn]X]̂Z[̀]ZnYlj\[]YZ̀[Ỳ̂z\hm\[̂̀[â j̀̂l][b̀Yǹ[â s̀h\]j̀Yl̀]ǹ[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀XYZXhm_̂b̀[a\[q̀]Z̀[â`̈Z][]\h̀
t̂X]b]YZ̀�\�̂lvb̀bYĥ̀_]bXl̂[]YZq̀][̀rYmh_̀î ]̀Z\kklYkl]\[̂̀nYl̀[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀[Ỳl̂bYhẑ [̀â s̀h\]jf[â`
sh\]jq̀Yl̀�«�̀bmij][̀\̀bXâ_mĥ̀[Ỳ[â k̀\l[]̂b̀]Z_]X\[]Zp̀râZ̀[â ẁlXa][̂X[̀̂{k̂X[b̀[Ỳ[\�̂ \̀X[]YZf
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|}~��¤��̀�â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀r]hh̀l̂Z_̂l̀\Z̀]Z][]\h̀_̂X]b]YZ̀\kklYz]Zp̀Yl̀l̂�̂X[]Zp̀[â s̀h\]jq̀Yl̀]Z_]X\[]Zp̀[a\[̀
[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂l̀]b̀mZ\iĥ̀[Ỳl̂bYhẑ [̀â s̀h\]jf̀�a]b̀]Z][]\h̀_̂X]b]YZ̀ba\hh̀�d�̀î ]̀Z̀rl][]Zp�̀�¥�̀b[\[̂̀[â`
l̂\bYZb̀[âl̂nYl�̀\Z_̀�§�̀ZY[]nỳ[âk̀\l[]̂bq̀[âs̀YZb[lmX[]YZ̀�\Z\p̂lq̀\Z_̀[âẁlXa][̂X[q̀]ǹ[âẁlXa][̂X[̀]b̀ZY[̀b̂lz]Zp̀
\b̀[â`̈Z][]\h̀t̂X]b]YZ̀�\�̂lq̀Yǹ\ZỳXa\Zp̂]̀Z̀[âs̀YZ[l\X[̀cmj̀Yl̀sYZ[l\X[̀�]ĵ Ỳl̀iY[af̀�â]̀Z][]\h̀_̂X]b]YZ̀ba\hh̀î`
n]Z\h̀\Z_̀i]Z_]Zp̀YZ̀[â k̀\l[]̂b̀im[̀bmi�̂X[̀[Ỳĵ_]\[]YZ̀\Z_q̀]ǹ[â k̀\l[]̂b̀n\]h̀[Ỳl̂bYhẑ [̀â]l̀_]bkm[̂̀[alYmpà
ĵ_]\[]YZq̀[Ỳi]Z_]Zp̀_]bkm[̂̀l̂bYhm[]YZfh][]p\[]YZf
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Y[âlr]b̂q̀ba\hh̀î\̀_j]Z]b[̂l̂_̀iỳ[âẁĵl]X\Z̀wli][l\[]YZ̀wbbYX]\[]YZ̀]Z̀\XXYl_\ZX̂r̀][à][b̀sYZb[lmX[]YZ̀̈Z_mb[lỳ
� _̂]\[]YZ̀̄ lYX̂_ml̂b̀]Z̀̂nn̂X[̀YZ̀[â _̀\[̂̀Yǹ[â ẁpl̂̂ ĵZ[f̀ĵ_]\[]YZf̀ẁl̂om̂b[̀nYl̀ĵ_]\[]YZ̀ba\hh̀î j̀\_̂ ]̀Z̀
rl][]Zpq̀_̂h]ẑl̂_̀[Ỳ[â Ỳ[âl̀k\l[ỳ[Ỳ[â s̀YZ[l\X[q̀\Z_̀n]ĥ_̀r][à[â k̀̂lbYZ̀Yl̀̂Z[][ỳ\_j]Z]b[̂l]Zp̀[â j̀̂_]\[]YZf̀
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XYZ[\Z]̂Z_̀[abc[dZ[abeZ[fghf̂\\Zh̀ic[jk̀Y[̀YZ[lkikhm[gl[dkhekhm[ek_n̂ Z̀[\Z_gî̀kgh[n\gfZZekhm_[d̂ ò[kh[_̂fY[ZpZh̀o[
aZekb̀kgh[_Ybii[n\gfZZe[kh[bepbhfZ[gl[dkhekhm[ek_n̂ Z̀[\Z_gî̀kgh[n\gfZZekhm_o[jYkfY[_Ybii[dZ[_̀bcZe[nZhekhm[
aZekb̀kgh[lg\[b[nZ\kge[gl[qr[ebc_[l\ga[̀YZ[eb̀Z[gl[lkikhmo[̂hiZ__[_̀bcZe[lg\[b[ighmZ\[nZ\kge[dc[bm\ZZaZh̀[gl[̀YZ[nb\̀kZ_[
g\[fĝ\̀[g\eZ\s[tl[bh[b\dk̀\b̀kgh[k_[_̀bcZe[n̂\_̂bh̀[̀g[̀Yk_[uZf̀kgh[vwsxsyo[̀YZ[nb\̀kZ_[abc[hghZ̀YZiZ__[n\gfZZe[̀g[̀YZ[
_ZiZf̀kgh[gl[̀YZ[b\dk̀\b̀g\z_{[bhe[bm\ZZ[̂ngh[b[_fYZêiZ[lg\[ib̀Z\[n\gfZZekhm_s
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}~������[tl[̀YZ[nb\̀kZ_[YbpZ[_ZiZf̀Ze[b\dk̀\b̀kgh[b_[̀YZ[aZ̀Yge[lg\[dkhekhm[ek_n̂ Z̀[\Z_gî̀kgh[kh[̀YZ[�m\ZZaZh̀o[bhc[
�ibka[_̂d�Zf̀[̀go[d̂ [̀hg̀[\Z_gipZe[dco[aZekb̀kgh[_Ybii[dZ[_̂d�Zf̀[̀g[b\dk̀\b̀kgh[jYkfYo[̂hiZ__[̀YZ[nb\̀kZ_[â `̂biic[bm\ZZ[
g̀YZ\jk_Zo[_Ybii[dZ[beakhk_̀Z\Ze[dc[̀YZ[�aZ\kfbh[�\dk̀\b̀kgh[�__gfkb̀kgh[kh[bffg\ebhfZ[jk̀Y[k̀_[�gh_̀\̂f̀kgh[thê_̀\c[
�\dk̀\b̀kgh[�̂iZ_[kh[ZllZf̀[gh[̀YZ[eb̀Z[gl[̀YZ[�m\ZZaZh̀s[XYZ[�\dk̀\b̀kgh[_Ybii[dZ[fghêf̀Ze[kh[̀YZ[nibfZ[jYZ\Z[̀YZ[
�\g�Zf̀[k_[igfb̀Zeo[̂hiZ__[bhg̀YZ\[igfb̀kgh[k_[â `̂biic[bm\ZZe[̂nghs[�[eZabhe[lg\[b\dk̀\b̀kgh[_Ybii[dZ[abeZ[kh[j\k̀khmo[
eZikpZ\Ze[̀g[̀YZ[g̀YZ\[nb\̀c[̀g[̀YZ[�gh̀\bf̀o[bhe[lkiZe[jk̀Y[̀YZ[nZ\_gh[g\[Zh̀k̀c[beakhk_̀Z\khm[̀YZ[b\dk̀\b̀kghs~XYZ[nb\̀c[
lkikhm[b[hg̀kfZ[gl[eZabhe[lg\[b\dk̀\b̀kgh[â _̀[b__Z\̀[kh[̀YZ[eZabhe[bii[�ibka_[̀YZh[�hgjh[̀g[̀Yb̀[nb\̀c[gh[jYkfY[
b\dk̀\b̀kgh[k_[nZ\ak̀̀Ze[̀g[dZ[eZabheZes

�ibka_[̀Yb̀[YbpZ[hg̀[dZZh[_b̀k_lbf̀g\kic[\Z_gipZe[dc[g̀YZ\[aZbh_[_Ybii[dZ[_̂d�Zf̀[̀g[ik̀kmb̀kgh[kh[bffg\ebhfZ[jk̀Y[ibjs[[
XYZ[�gh̀\bf̀g\[_Ybii[fganic[jk̀Y[bhc[bnnikfbdiZ[_̀b̀̂ g̀\c[\Z]̂k\ZaZh̀_[\Zmb\ekhm[�g̀kfZ[gl[�ibka[bhe[jk̀Y[bhc[
bnnikfbdiZ[ùb̀̂ Z̀[gl[�kak̀b̀kgh_[n\gpk_kgh_s[[th[̀YZ[ZpZh̀[̀YZ[�gh̀\bf̀g\[_Z\pZ_[b[�g̀kfZ[gl[�ibka[̀g[̀YZ[�jhZ\o[̀YZ[
�jhZ\[abco[b_[b[fghek̀kgh[n\ZfZeZh̀[̀g[ik̀kmb̀kgho[\Z]̂k\Z[̀YZ[�gh̀\bf̀g\[̀g[_̂dak̀[̀g[bh[Z�bakhb̀kgh[̂heZ\[gb̀Y[dc[bh[
b̀̀g\hZc[g\[g̀YZ\[\Zn\Z_Zh̀b̀kpZ[gl[̀YZ[�jhZ\o[bhe[̀g[n\gpkeZ[egf̂aZh̀b\c[ZpkeZhfZ[\Zb_ghbdic[\Z]̂Z_̀Ze[kh[
fghhZf̀kgh[jk̀Y[̀YZ[Z�bakhb̀kghs[[XYZ[pZĥZ[gl[bhc[ik̀kmb̀kgh[_Ybii[dZ[�Zj[�g\�[ùb̀Z[ûn\ZaZ[�ĝ\̀[kh[̀YZ[fĝh̀c[kh[
jYkfY[̀YZ[�\g�Zf̀[k_[igfb̀Zes[[XYZ[n\Zpbkikhm[nb\̀c[gl[̀YZ[ik̀kmb̀kgh[_Ybii[dZ[Zh̀k̀iZe[̀g[\Zb_ghbdiZ[b̀̀g\hZc_�[lZZ_[bhe[
hZfZ__b\c[ek_d̂\_ZaZh̀_s}~��������[�[eZabhe[lg\[b\dk̀\b̀kgh[_Ybii[dZ[abeZ[hg[Zb\ikZ\[̀Ybh[fghf̂\\Zh̀ic[jk̀Y[̀YZ[lkikhm[
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Statement of Special Inspections – Architectural & MEP  
 

 
Project:  __ Additions & Alterations to Port Jervis Middle School Project No.: 2019-011 PH1 __  

Location: __118 East Main Street, Port Jervis, New York 12771 

Owner: __Port Jervis City School District 
 

Design Professional in Responsible Charge:  BCA Architects & Engineers, 798 Cascadilla Street, Ithaca, NY 14850 
 
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   Architectural   Mechanical/Electrical/Plumbing     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 (RDP) 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 RDP 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 RDP 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: 
 

 Final Report Only            at Completion       
 Monthly           at Completion of each material  

 

or   Other: 

Prepared by: 
 

 
 
 
 
 

 

 
 
 
 
 
 

 
 
 

 

Scott J. Duell, R.A. 

(type or print name) 
 

12-6-2021 
 

Signature Date 

BCA Architects & Engineers 12-6-2021   

Architect 
   Type name here 

Date  
Design Professional Seal 

    

 

Owner’s Authorization: 
 

  

Code Enforcement Officer: 
 

 

Signature Date Signature Date 

 

sduell
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Schedule of Inspection and Testing Agencies 
 

This Statement of Special Inspections / Quality Assurance Plan includes the following building systems: 
   

Yes No System Yes No System 

  Steel Construction   Seismic Resistance 

  Cold Formed Metal Deck   Testing for Seismic Resistance 

  Concrete Construction   Sprayed Fire-Resistant Coatings 

  Masonry Construction   Mastic and Intumescent Fire-Resistant Coatings 

  Wood Construction   Exterior Insulation & Finish System (EIFS) 

  Soils and Foundations   Fire Resistant Penetrations and Joints 

  Fabricated Items   Smoke Control System 

  Wind Resistance   Alternate Materials & Systems / Special Cases 

 
 

Special Inspection  Agencies Firm Address, Telephone, e-mail 

1.   Special Inspector TBD        

2.   Inspector  TBD       

3.   Inspector  TBD       

4.   Testing Agency TBD       

5.   Testing Agency TBD       

6.   Other             

7.   Registered Design   
Professional  (RDP) for Structural 
Engineering 

BCA Architects & Engineers 327 Mullin Street 
Watertown, New York 13601 

 
 
Note:  In accordance with BCNYS §1703.1.1 and §1704.2 the inspection 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. 

sduell
Rectangle
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Quality Assurance Plan 

Quality Assurance for Seismic Resistance 

 
 
Seismic Design Category   

  
Quality Assurance Plan Required (Y/N)   

 
Description of seismic force resisting system and designated seismic systems subject to special inspections (BCNYS 
§1704.3.2): 
 
NONE 

 

 
  

Quality Assurance for Wind Requirements 
 
Basic Wind Speed (3 second gust) V ult=120mph 

MPH   
Wind Exposure Category  B 

  
Quality Assurance Plan Required (Y/N)  N 

 
Description of wind force resisting system and designated wind resisting components subject to special inspections 
(BCNYS §1704.3.3): 
 

NONE 

 
 

Contractor Statement of Responsibility 
 
Each contractor responsible for the construction or fabrication of a system or component designated above must submit a 
written Statement of Responsibility (BCNYS §1704.4). 
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BCA ARCHITECTS & ENGINEERS 
Watertown / Ithaca / Saratoga Springs  

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:  Additions & Alterations to Port Jervis Middle School 
   __ 

BCA Project #:2019-011 PH1 
   __ 

Client Project No: 
    

Project Address: 
 

__118 East Main Street, Port Jervis, New York 12771 

Building Information: 
 

__ 

Name of Person Completing this Statement 
   __Scott Duell 

 Phone 
(607) 319-4053 

 Date 
                 12/6/21 

Comments 
   __ 

 

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

A. STEEL CONSTRUCTION (AISC 360-16) 
1. Minimum inspections prior to welding.  X AISC 360 

Table N5.4-1 
1705.2.1 

 
See inspection 
specific AISC details 

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

1705.2.1 
 

See inspection 
specific AISC details 

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

1705.2.1 
 

See inspection 
specific AISC details 

4. Nondestructive Testing (NDT) of welded 
joints 

 X AISC 360 N5.5 
AWS D1.1 

1705.2.1 
 

See inspection 
specific AISC details 

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

  
10% 

100% 

AISC 360 N5.5 1705.2.1 
 

See inspection 
specific AISC details 

6. Minimum inspections prior to high-
strength bolting  

 X AISC 360  
Table N5.6-1 

1705.2.1 
 

See inspection 
specific AISC details 

7. Minimum inspections during high-
strength bolting. 

 X AISC 360 
Table N5.6-2 

1705.2.1 
 

See inspection 
specific AISC details 

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

 X AISC 360  
Table N5.6-3 

1705.2.1 
 

See inspection 
specific AISC details 

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

 X AISC 360 N5.7 1705.2.1 
 

See inspection 
specific AISC details 

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

 X AISC 360 N5.7 1705.2.1 
 

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

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 

 
  

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 
 

 
  

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 

 
 

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

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   

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 
 

 
 

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 

 
  

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 

 
 

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. 

- 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 
 

 
 

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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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 
 

 

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 
 

 

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 
 

 

b. Construction of mortar joints  X TMS 602 Art. 3.3 B 1705.4   

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 
 

 

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 
 

 

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 
 

 

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 
 

 

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   

B4.  During Construction verify: 

a. Size and location of structural elements  X TMS 602 Art. 3.3 F 1705.4 
 

 

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 
 

 

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 
 

 

e. Application and measurement of 
prestressing force 

X  TMS 602 
Art. 3.6 B 

1705.4 
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IDENTIFY SPEC 
SECTION AND 
PROVIDE 
CLARIFYING NOTES 
IF NECESSARY 
(the default spec 
sections listed may 
need to be 
modified) 

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 

   

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

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 



Statement of Special Inspections Rev 05/2020  Page 10 

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

C
O

N
TI

N
U

O
U

S 

P
ER

IO
D

IC
 

R
EF

ER
EN

C
E 

ST
A

N
D

A
R

D
 

B
C

N
Y

S 
R

EF
ER

EN
C

E 

C
H

EC
K

 IF
  

R
EQ

U
IR

ED
 

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

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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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 
 

 

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

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

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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Contractor’s Statement of Responsibility  
 

 
Each contractor responsible for the construction or fabrication of a system or component designated in the Quality 
Assurance Plan must submit a Statement of Responsibility.  
 
 
Project:  Additions & Alterations to Port Jervis Middle School 
 
Contractor’s Name:   
 
Address:   
 
License No.:   
 
Description of designated building systems and components included in the Statement of Responsibility: 
 
 
 
 
 
 

Contractor’s Acknowledgment of Special Requirements 
 
I hereby acknowledge that I have received, read, and understand the Quality Assurance Plan and Special Inspection 
program. 
 
I hereby acknowledge that control will be exercised to obtain conformance with the construction documents approved by 
the Building Official. 
 
 
 
     
Signature     Date 
 

 
 
 
Contractor’s Provisions for Quality Control 
 
Procedures for exercising control within the contractor’s organization, the method and frequency of reporting and the 
distribution of reports is attached to this Statement. 
 
Identification and qualifications of the person(s) exercising such control and their position(s) in the organization are 
attached to this Statement. 
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Fabricator’s Certificate of Compliance  
 

 
Each approved fabricator that is exempt from Special Inspection of shop fabrication and implementation procedures per 
section 1704.2.5.1 of the International Building Code must submit a Fabricator’s Certificate of Compliance at the 
completion of fabrication.  
 
 
Project:  Additions & Alterations to Port Jervis Middle School 
 
Fabricator’s Name:   
 
Address:   
 
Certification or Approval Agency:   
 
Certification Number:   
 
Date of Last Audit or Approval:   
 
 
Description of structural members and assemblies that have been fabricated: 
 
 
 
 
 
 
 
 
I hereby certify that items described above were fabricated in strict accordance with the approved construction 
documents. 
 
 
 
     
Signature     Date 
 
 
  
Title 
 
 
Attach copies of fabricator’s certification or building code evaluation service report and fabricator’s quality control manua l. 
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Final Report of Special Inspections 

________________________________________________________ 

 
 
Project: __ Additions and Alterations to Port Jervis Middle School 

  
Location: __118 East Main Street, Port Jervis, New York 12771 

  
Owner: __Port Jervis City School District 

  
Owner’s Address: __9 Thompson Street 

 __Port Jervis, New York 12771 

  
Architect of Record: BCA Architects & Engineers 

  
Structural Engineer of Record:       
 

 
To the best of my information, knowledge and belief, the Special Inspections required for this project, and itemized in the 
Statement of Special Inspections submitted for permit, have been performed and all discovered discrepancies have been 
reported and resolved other than the following: 
 

Comments:        

(Attach continuation sheets if required to complete the description of corrections.) 
 
Interim reports submitted prior to this final report form a basis for and are to be considered an integral part of this final report. 
 

Respectfully submitted,    
Special Inspector    
    
    

         

(Type or print name)    
    
    

    

Signature Date  

Licensed Professional Seal 

 



Statement of Special Inspections Rev 05/2020  Page 17 

Final Report of Special Inspections 
____________________________________________________ 

 

Agent’s Final Report 
 

 
 
 
 
 
 
 
 

 
To the best of my information, knowledge and belief, the Special Inspections or testing required for this project, and 
designated for this Agent in the Statement of Special Inspections submitted for permit, have been performed and all 
discovered discrepancies have been reported and resolved other than the following: 
 

Comments:        

(Attach continuation sheets if required to complete the description of corrections.) 
 
Interim reports submitted prior to this final report form a basis for and are to be considered an integral part of this final report. 
 

Respectfully submitted,    
Agent of the Special Inspector    
    
    

         

(Type or print name)    
    
    

    

Signature Date  

Licensed Professional Seal or  

     Certification 

 

  Project: __Additions & Alterations to Port Jervis Middle School 

  
  

  
Agent:       
  
Special Inspector:       
  

  



Statement of Special Inspections  
 
 
 
Project: Additions & Alterations to Port Jervis Middle School 

Location: 118 East Main Street, Port Jervis, New York  12771 

Owner: Port Jervis City 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: 
 
 

  
 
 
 
 
 
 
 
 
 
 

Design Professional Seal 

David L. Elwyn, PE 

(t i t )
11/12/21  

Signature Date 

 
Owner’s Authorization: 
 
 
 

 
 

Building Official’s Acceptance: 

Signature Date Signature Date
 
 
 

sduell
Typewritten Text
- Structural



  

Schedule of Inspection and Testing Agencies 
 

This Statement of Special Inspections / Quality Assurance Plan includes the following building systems: 
 

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

Special Inspection  Agencies Firm Address, Telephone, e-mail

1.   Special Inspection 
Coordinator 

TBD 213 E Seneca St 
Ithaca, NY  14850 
(607) 272-5060 
DLE@ElwynPalmer.com 

2.   Inspector  TBD  

3.   Inspector  TBD  

4.   Testing Agency TBD   

5.   Testing Agency TBD   

6.   Other             

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



  

Quality Assurance Plan 
 

Quality Assurance for Seismic Resistance 
 
 
Seismic Design Category B 

Quality Assurance Plan Required (Y/N) N 
 
Description of seismic force resisting system and designated seismic systems: 
Refer to Contract Drawings 

 
 

Quality Assurance for Wind Requirements 
 
Basic Wind Speed (3 second gust) Vult = 120  

Wind 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  
213 E Seneca St 
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:  Additions & Alterations to Port Jervis Middle School 

BCA Project #:2019‐011 PH1  Client Project No:

Project Address:      118 East Main Street, Port Jervis, New York 12771

Building Information: 

Name of Person Completing this Statement  Phone Date 
    David Elwyn  (607) 272‐5060 11/12/21 

Comments 

 
 
   

 
 
 

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

A.  STEEL CONSTRUCTION (AISC 360‐16) 

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

1705.2.1 
 √ 

See inspection 
specific AISC details 

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

1705.2.1 
 √ 

See inspection 
specific AISC details 

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

1705.2.1   √  See inspection 
specific AISC details 

4.  Nondestructive Testing (NDT) of welded 
joints 

  X  AISC 360 N5.5 
AWS D1.1

1705.2.1   √  See inspection 
specific AISC details

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

   
10% 
100%

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

6.  Minimum inspections prior to high‐ 
strength bolting 

  X  AISC 360 
Table N5.6‐1

1705.2.1   √  See inspection 
specific AISC details 

7.  Minimum inspections during high‐ 
strength bolting. 

  X  AISC 360 
Table N5.6‐2

1705.2.1   √  See inspection 
specific AISC details 

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

  X  AISC 360 
Table N5.6‐3 

1705.2.1   √   See inspection 
specific AISC details 

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

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

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

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



   

 
 
 

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

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

           

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

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

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

1.  Inspection or Execution Tasks Prior to 
Deck Placement 

  X  SDI QA/QC Table 1.1 
A and B

1705.2.2   √   

2.  Inspection or Execution Tasks After Deck 
Placement 

  X  SDI QA/QC Table 1.2 
A, B and C

1705.2.2   √   

3.  Inspection or Execution Tasks Prior to 
Welding 

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

1705.2.2   √   

4.  Inspection or Execution Tasks During 
Welding 

X    SDI QA/QC Table 1.4 
A, B, C and D

1705.2.2   √   

5.  Inspection or Execution Tasks After 
Welding 

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

1705.2.2   √   

6.  Inspection or Execution Tasks Prior 
Mechanical Fastening 

X    SDI QA/QC Table 1.6 
A, B and C

1705.2.2   √   

7.  Inspection or Execution Tasks During 
Mechanical Fastening 

  X  SDI QA/QC Table 1.7 
A and B

1705.2.2   √   

8.  Inspection or Execution Tasks After 
Mechanical Fastening 

  X  SDI QA/QC Table 1.8 
A, B, C, D and E

1705.2.2   √   

C.  OPEN‐WEB STEEL JOISTS and JOIST GIRDERS (SJI 100‐15 and 200‐15) 

1.  Installation of open‐web steel joists and 
joist girders. 

    SJI 100 
SJI 200 composite

Table 1705.2.3   √   

a.  End connections – welding or 
bolted. 

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

Table 1705.2.3 
2207.1

 √  05 2100 

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

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

Table 1705.2.3 
2207.1 

 √  05 2100 

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

restraint / bracing is installed per 
approved truss submittal. 

  X  Approved truss 
submittal package 

1705.2.4      

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

  X  Approved truss 
submittal package 

1705.2.4      

E.  CONCRETE CONSTRUCTION
1.  Inspect reinforcement, including 

prestressing tendons, and verify 
placement. 

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

Table 1705.3, 
1908.4 

 √    03 3000

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

‐  X  AWS D1.4; 
ACI 318: 26.6.4 

Table 1705.3, 
1705.3.1 

    

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



 

   

 
 
 

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

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

    ACI 318: 26.6.4 1705.3.1    

2c.   Reinforcing bar welding: 
Inspect all other welds 

X    AWS D1.4; 
ACI 318: 26.6.4

Table 1705.3, 
1705.3.1

    

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

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

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

 √    03 3000

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

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

   

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

Table 1705.3, 
1904.1, 1904.2, 
1908.2, 1908.3 

    √  03 3000 

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

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

Table 1705.3, 
1908.10 

 √   

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

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

   

8.  Verify maintenance of specified curing 
temperature & techniques 

‐  X  ACI 318: 
26.5.3‐26.5.5

Table 1705.3, 
1908.9

 √  03 3000

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

X  ‐  ACI 318: 26.10  Table 1705.3     

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

X  ‐  ACI 318: 26.10  Table 1705.3     

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

‐  X  ACI 318: Ch. 26.9  Table 1705.3   √   

11.   Verify in‐situ concrete strength, prior to 
stressing of tendons in post‐ 
tensioned concrete and 
prior to removal of shores and forms 
from beams & structural slabs. 

‐  X  ACI 318: 26.11.2  Table 1705.3     

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

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

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

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

 

Level B: √  (intermediate) (non‐essential / essential) 

Risk Category I, II or III designed using Engineered design methods, or Risk Category IV using Prescriptive design method . 
 

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

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

b.  Construction of mortar joints    X  TMS 602 Art. 3.3 B  1705.4   √      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 

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 

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 

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 

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 

B4.  During Construction verify: 

a.  Size and location of structural elements    X  TMS 602 Art. 3.3 F  1705.4   √      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 

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 

e.  Application and measurement of 
prestressing force

X    TMS 602 
Art 3 6 B

1705.4       



 
 
 

 
INSPECTION AND TESTING (Continuous & 
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PROVIDE 
CLARIFYING NOTES 
IF NECESSARY 
(the default spec 
sections listed may 
need to be 
modified) 

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

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

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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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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(the default spec 
sections listed may 
need to be 
modified) 

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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IF NECESSARY 
(the default spec 
sections listed may 
need to be 
modified) 

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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Port Jervis City School District Section 00 3113 
Additions & Alterations to PJMS RE-BID 02.04.2022 Milestone Construction Schedule 
Project No. 2019-011 PH1   

 

 SECTION 00 3113 

 

 MILESTONE CONSTRUCTION SCHEDULE 

 

 

PART 1 GENERAL 

 

1.01 GENERAL 

 

A. The established Milestone Construction Schedule applies to all Prime Contractors.  Particular 
attention is called to the existing site restrictions, including but not limited to: existing roadways, 
traffic patterns and parking and to the Owner’s established operating schedule.  At all times, 
provisions must be made to accommodate the normal working operation of the Owner including 
working irregular shifts and maintaining open and clear passage for school buses along the 
established route.  Work at the project site which will impact the Owner’s operations must be 
coordinated in advance through the Engineer.  At no time will the Contractor be allowed to 
adversely disrupt the operation of the Owner without approval of a written request. 

 
B. The Contractor understands that time is of the essence, and that he will schedule accordingly and 

provide the necessary means, methods, and manpower to complete the project elements within 
their allotted time frame. 

 
C. If meeting the established milestone dates require that the Contractor apply multiple shifts and/or 

work during night-time or weekend hours to perform his work, he may be allowed special access 
to the site.  Expressed written requests must be received and reviewed prior to any such access.   

 
 D. All incomplete and deficient work indicated on the Items to be Completed List shall be completed 

20 business days after the issuance of the Certification of Substantial Completion unless 
otherwise noted. 

 
 E. Refer to paragraph 8.3 of the General Conditions of the Contract for Construction for information 

concerning liquidated damages for stretch out and delay. 
 
PART 2 

2.01 SCHEDULE – Also refer to the Summary of Work and the Phasing Plans in the Drawings for 
additional information. 

 

A. Bid Award:  On or about March 22, 2022 
 

B. Construction 
 

a. CM Office Trailer – February 25, 2022 
b. Mobilization – June 24, 2022 
c. Start Work at Site, Area A, Stair #2 – June 27, 2022 
d. Existing Building / Addition Openings – August 13, 2022 
e. Bus Loop – August 20, 2022 
f. East Parking Lot – Loop Road – (binder) – August 27, 2022 
g. Stair #2 Substantial Completion – September 2, 2022 
h. Addition Enclosed – December 3, 2022 
i. Start Work Area B – June 27, 2022 
j. Abatement Finish Area B – August 13, 2022 
k. Substantial Completion Area A & B – August 4, 2023 
l. Ball Field & Playground – September 16, 2023 
m. Start Boiler Room Decommission/Demolition – May 28, 2023 
n. Start Work Area C – July 1, 2023 
o. Abatement Finish Area C – August 10, 2023 
p. Substantial Completion Area C – August 2, 2024 
q. Project Substantial Completion – August 31, 2024 



 
Port Jervis City School District Section 00 3113 
Additions & Alterations to PJMS RE-BID 02.04.2022 Milestone Construction Schedule 
Project No. 2019-011 PH1   

r. Final Completion – November 1, 2024 
 

C. Substantial Completion: August 31, 2024 
 

D. Final Completion: November 1, 2024 
 

END OF SECTION  
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NEW K-1 PLAY
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RELOCATED

5TH-6TH GRADE

PLAY STRUCTURE

BY OTHERS

RELOCATED

2ND-4TH GRADE

PLAY STRUCTURE

BY OTHERS

RELOCATED

ROPES
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RELOCATED

CLIMB ROCK
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SECTION 01 0000
GENERAL REQUIREMENTS

PART 1  GENERAL
1.01 WORK TO BE PERFORMED

A. Work shown on the Contract Drawings, described in the Specifications, or as required to
provide a proper and functionally complete Project all in accordance with the Contract
Documents, including any and all addenda.

1.02 WORK BY OTHERS
A. The Owner is occupying the site of the Work and reserves the right to let other Contractors for

Work on the premises should the need arise.
1.03 OWNER OCCUPANCY

A. The building site and the building, whether the Work of the Contractor is partially or fully
completed, are the properties of the Owner.

B. The Owner will occupy the site and the building during the period the Work is to be completed.
 All activities in and around the building shall be strictly coordinated by the Construction
Manager.  In all cases, the Owner's requirements will take precedence.

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/Engineer 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.

D. The Contract Documents are complementary, what is called for by one (1) is as binding as if
called for by all.  Construction materials, techniques and finishes shall be applied/installed
consistently throughout the project wherever they may be reasonably inferred to be necessary.

1.06 CONSTRUCTION AIDS
A. Scaffolding, Hoists, 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.

1.07 SECURITY
A. Each 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
Supplementary 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. Each 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.
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1.08 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.

1.09 SPECIAL CONTROLS
A. SMOKING IS PROHIBITED on the Project site, including construction areas, construction

staging areas, field offices, and the entire school campus.  
B. Each Contractor and their subcontractors shall take any and all necessary precautions required

by the Owner, directed by the Project Representative, 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. Each 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. Each Contractor shall be responsible for safety and adhering to OSHA requirements.
F. Each 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.

1.10 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 Demoltion, and Chapter 35 -
Welding and Other Hot Work, of the Fire Code of New York State.

C. Spontaneous Ignition:  Materials susceptible to spontaneous ignition (i.e., oily rags) shall be
stored in listed disposal container.

D. During construction, the Contractor shall provide one (1) fire extinguisher per construction work
area.  The fire extinguisher shall be approved portable type.  Extinguisher(s) shall be provided
in accordance with NFPA 10 and the Fire Code of New York State.

1.11 TRANSPORTATION AND HANDLING
A. Each 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. Each 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.  Each 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.

1.12 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 Construction Manager and Owner.
B. All construction materials shall be stored in a safe and secure manner.
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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.

1.13 CLEANING-UP
A. All occupied parts of the building affected by renovation activity shall be cleaned at the end of

Contractor's work day.  Each 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. Each 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 Construction Manager) 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.

1.14 SUBSOIL INVESTIGATION
A. A limited investigation has been made of the subsurface soil conditions at the work site.  If

available, the Contract Documents contain boring log and field test results.
B. Neither the Owner nor the Engineer represent that boring logs if included in the Contract

Documents indicate the conditions that will be encountered in performing the Work.  They
represent only that the logs indicate conditions encountered at the particular location of the
boring.  The Contractor shall assume all risk and responsibility for any deductions and
conclusions which may be made as to the nature of the materials to be excavated the
difficulties of making and maintaining the required excavation and of doing other Work affected
by geology at the site of the Work.

C. The Owner and Architect/Engineer 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 logs and
test results from such investigations will be made available to the Contractor.

1.15 LEAD BASED PAINT INVESTIGATION
A. A limited investigation has been made for the presence of lead based paints within areas

impacted by the Project.  If available, the Contract Documents shall contain the test results.
B. Neither the Owner nor the Architect/Engineer represent that test results if included in the

Contract Documents indicate the conditions that will be encountered in performing the Work.
 They represent only that the test results indicate conditions encountered at the particular
location of the testing.  The Contractor shall assume all risk and responsibility for any
deductions and conclusions which may be made from these test results.
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C. The Owner and Architect/Engineer 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.

1.16 PROJECT LINES AND GRADES
A. Contractor 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 General and/or Site Contractor will be provided Electronic Drawings and
coordinate lists in AutoCAD format.

B. The General and/or 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.

C. Upon completion of the field staking provided by the General Contractor, the General
Contractor and/or 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.

D. Refer to Section 01 7000 - Execution Requirements for Contractor's requirements for laying out
his Work.

E. The project base line(s) will be established by the Contractor and reviewed by the
Architect/Engineer prior to construction.

F. Upon completion of the Work, the General Contractor shall furnish to the Owner a survey
Prepared by a licensed State of New York surveyor indicating the finally constructed lines and
grades of all Work within the Contract limits, to include new building lines in relation to existing
and the location and elevations or inverts of new paving, walks, and storm and sanitary lines
and related catch basins and manholes provided at the site as part of the General Contractor's
Work.

1.17 RESTRICTED ACCESS
A. Each 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 Construction Manager,
who shall dictate all traffic patterns.

C. The Construction Manager 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  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 Construction Manager.

1.18 TEMPORARY BARRIERS AND BARRICADES
A. Each Prime Contractor shall be responsible for providing temporary barriers and barricades as

required and directed by the Construction Manager to secure his Work.  Barricades to be in
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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 Construction Manager.

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

coordinated by the Construction Manager.
PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION - NOT USED

END OF SECTION
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SECTION 01 12 00 - SUMMARY OF PROJECT  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including the General and Supplemental 

Conditions and Division 1 Specification Section, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Project information. 

2. Work covered by Contract Documents. 

3. Construction schedule. 

4. Requirements and assignments for each Contract. 

5. Owner-furnished products. 

6. Access to site. 

7. Coordination with occupants. 

8. Work restrictions. 

B. Section includes a summary of each contract, including responsibilities for coordination and 

temporary facilities and controls. 

C. Each Contractor is responsible to review all Drawings and Specifications for every contract to 

gain a complete understanding and knowledge of the entire Project, to determine how the work 

of each contract is to interface with every other contract. 

1.3 DEFINITIONS 

A. Permanent Enclosure:  As determined by Architect, the condition at which roofing is insulated 

and weathertight; exterior walls are insulated and weathertight; and all openings are closed with 

permanent construction; and all exterior joints are sealed. 

1.4 PROJECT INFORMATION 

A. Project Identification:  Additions and Alterations to: Port Jervis Middle School. 

1. Project Location:  118 East Main Street, Port Jervis, New York 12771. 

B. Owner:  Port Jervis City School District. 

1. Address: 9 Thompson Street, Port Jervis, New York 12771. 

C. Architect: BCA ARCHITECTS & ENGINEERS 

1. Address: 798 Cascadilla Street, Suite C, Ithaca, New York 14850 

D. Construction Manager:  Luis Rodriguez – The Palombo Group 
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1. Address: 195 Front Street, 1st Floor, Newburgh, New York 12550. 

2. Construction Manager has been engaged for this Project to serve as an advisor to Owner 

and to provide assistance in administering the Contract for Construction between Owner 

and each Contractor, according to a separate contract between Owner and Construction 

Manager. 

E. Project Representative:  Project Representative will be appointed by Owner. 

1. Project Representative will provide assistance in administering the Contract for 

Construction between Owner and each Contractor, according to provisions of Division 01 

Section “Project Management and Coordination”. 

F. Building Code in Effect for Project: New York State Uniform Fire Prevention and Building 

Code and the Energy Conservation Construction Code of New York State. 

1. Comply with the following: New York State Energy Conservation Code and the building 

standards of the New York State Education Department. 

1.5 THE CONTRACT 

A. The Project will be constructed under a multiple prime contracting arrangement with the Owner 

awarding and holding the separate Contracts. Each contractor shall furnish all labor, material, 

tools, equipment, supervision, layout, delivery, trucking, shop drawings, submittals, etc. 

necessary to complete the work described in the Division of Work of their respective Contracts 

and based upon a complete set of Contract Documents. 

B. Scope of work for each Prime Contractor is defined in Section 01 12 00 and takes precedence 

over all drawing notes that may refer to scoping. 

C. Each Contractor has been given the opportunity prior to bid to inspect the entire Project site for 

interferences to their Contract work and agrees to accept the site as it exists on the date of the 

bid opening. 

1. It is the Owner's intention to continue to occupy the existing buildings and site for normal 

School operations during the Construction process. The Contractors all agree to: 

a. Cooperate with the Owner’s personnel in maintaining and facilitating access to the 

School’s buildings and its facilities by the School staff, Students, Owner’s agents, 

service consultants and the public, throughout the construction process. 

b. Keep driveways and entrances serving the occupied School buildings clear and 

available to the Owner, the Owner’s employees, the public, and to emergency 

vehicles at all times. Do not obstruct access to, or use these areas for parking, 

staging of equipment or materials. All access through these existing areas must be 

coordinated in advance and in accordance with the Owner’s usage and occupancy 

schedule. 

c. Schedule construction operations so as to minimize any conflicts or interruptions 

to the daily school functions. Disruptive construction procedures will be performed 

on off hours when the building is not occupied by students. Coordinate any 

necessary interruptions with the designated project representative. 

d. All existing Owner-occupied areas of buildings (not turned over to the Project 

Contractors) are to remain operational at all times. The contractors are responsible 

to maintain all systems, such as but not limited to: fire alarm, clocks, electric, 

public address system, gas service, heat etc. 
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D. Each Prime Contractor shall: 

1. Provide field-engineering services, in addition to those provided by the General Work 

Prime Contract, to install site utilities included in the applicable Prime Contract. 

2. Coordinate construction schedule information in order to formulate one master schedule 

for the entire Project. 

3. Provide reflective vests to be worn by all personnel, while on the site.  Parties that do not 

abide by this requirement will be escorted off the premises. 

4. Provide erosion and Sediment Control and dewatering as it relates to any excavation 

associated with its own Prime Contract. 

5. Provide potable drinking water for its own employees. 

6. Provide access to all concealed systems as required for system maintenance and repair for 

items installed in their Prime Contract.  This specifically talks to access panels needed for 

future maintenance by the district. 

7. Provide and maintain material lifting equipment required for the completion of their 

Contract requirements, and complying with NYS Labor Laws, OSHA Regulations, and 

other Federal, State, and local laws. 

8. Provide and maintain additional temporary stairs, ladders, ramps, scaffolding, and 

platforms required specifically for completion of work of their own Contract, and as 

further detailed in this section. All work needs to comply with the NYS Labor Laws, 

OSHA regulation, and other Federal, State, and local laws. 

9. Provide Fire Prevention materials and equipment for fire protection related to the work of 

their own Prime Contract. Provide fire extinguishers, fire blankets, and fire watch during 

all cutting and welding operations. 

10. Provide any supplemental lighting required to install the work of its own Contract, 

beyond the minimum OSHA levels provided under the Electrical Work Prime Contract. 

11. Provide any supplemental heat required to install the work of its own Contract, beyond 

the levels owed by the General Work Contractor. 

12. Provide traffic control for deliveries, and equipment needed to perform the work of their 

own Prime Contract. 

13. Provide protection of its own finished Work, after installation, until accepted by the 

Owner. 

14. Provide fire caulking for any penetration related to the work for its own Prime Contract. 

15. Provide any office and storage trailers required to complete the work of their own Prime 

Contract. 

16. Provide final cleaning as specified. 

17. Provide for a thorough final cleaning of the site, building, and equipment provided under 

their Prime Contract immediately before the final inspection. Each Prime Contractor is 

responsible for cleaning and dust and debris generated from the work of their own 

Contract. 

a. Maintain areas in a cleaned condition until the Owner occupies the space. 

b. Personnel: Experienced workman or professional cleaners approved by the 

Construction Manager. 

18. Each Prime Contractor shall provide their own selective demolition, in regard to the 

Hazardous Materials Contractor. All piping, conduit, ductwork, lighting, UVs or other 

items shall be removed by the assigned contractor down to the point of attachment to the 

substrate.  

1.6 SUMMARY OF WORK 

A. The work will be constructed under multiple prime contracts.  One set of contract documents is 

issued covering the multiple contracts.  Each Prime Contract is defined as: 

1. CONTRACT 1 GC1- GENERAL CONSTRUCTION 
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2. CONTRACT 2 SC1- SITE CONSTRUCTION 

3. CONTRACT 3 MC1- MECHANICAL CONSTRUCTION 

4. CONTRACT 4 EC - ELECTRICAL WORK  

5. CONTRACT 5 PC- PLUMBING WORK 

6. CONTRACT 6 AB - HAZARDOUS MATERIALS WORK- For Reference Only 

7. CONTRACT 7 FS1- FOOD SERVICE EQUIPMENT 

8. CONTRACT 8 FP1- FIRE PROTECTION WORK- For Reference Only 

9. CONTRACT 9 WC- WINDOWS 

1.7 WORK UNDER SEPARATE CONTRACTS 

A. The project will be constructed under a multiple-prime contracting arrangement 

B. One set of documents is issued covering all multiple prime contracts.  Each prime contractor is 

to review ALL drawings and specifications for complete understanding and knowledge of the 

work.  

C. The following Contract Documents are specifically included and defined as integral to each 

Prime Contract. 

1. Bidding Requirements 

2. Performance and Payment Bonds 

3. Conditions of the Contract, including 

a. General Conditions & Supplementary Conditions 

b. Insurance Requirements 

c. NYS Prevailing Wage Rates. 

D. Extent of Contract:  Unless the Contract Documents contain a more specific description of the 

Work, names and terminology on Drawings and in Specification Sections determine which 

contract includes a specific element of Project.  

1. Unless otherwise indicated, the Work described in this Section for each contract shall be 

complete systems and assemblies, including products, components, accessories, and 

installation required by the Contract Documents. 

2. The General Construction Work Contract shall provide shoring and bracing and 

excavation for all work within the new building addition.  The General Construction 

Work contractor is to refer to Mechanical, Electrical and Plumbing drawings for locations 

of utilities requiring shoring, bracing, excavation and backfilling. 

3. Concrete for the Work of each contract shall be provided by either the holder of 

CONTRACT GC1 for ALL INTERIOR concrete, or CONTRACT SC1 for ALL 

EXTERIOR concrete. 

4. Provide all cutting & patching associated with the Work of its Prime Contract. All 

patching is to be performed by mechanics qualified and experienced with the materials 

and finishes being patched and hired by the responsible Prime Contractor. 

5. Firestopping for the Work of each contract shall be provided by each contract for its own 

Work.  Firestopping shall comply with Division 7 Section “Through Penetration Firestop 

Systems”. 

6. Access doors not shown on Architectural drawings and required for access to junction 

boxes, valves, and similar equipment for the Work of each contract shall be furnished by 

each contract for its own Work to the General Construction Contractor for installation.  

(Unless noted otherwise, installation by the General Construction Contractor is N.I.C., 

and will be accomplished by use of a portion of the contingency allowance). 
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7. Lead Based Paint precautions for the Work of each contract shall be provided by each 

contract for its own Work.  Each Prime Contractor shall provide procedures for OSHA 

Lead precautions. 

8. Each Prime Contractor shall designate a full-time superintendent to supervise the work of 

the Prime Contractor, who shall always be present on the job site when work is being 

performed; this person shall be familiar with Project and authorized to conclude matters 

relating to progress.  This person shall also represent their company at weekly contractor 

meetings. 

9. Termination and removal of its temporary facilities shall be provided by each contract for 

its own Work. 

E. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary 

facilities and controls indicated in this Section and in Division 1 Section 01 50 00 "Temporary 

Facilities and Controls," each Contract is responsible for the following: 

1. Installation, operation, maintenance, and removal of each temporary facility usually 

considered as its own normal construction activity, and costs and use charges associated 

with each facility 

2. Generators, plug-in electric power cords and extension cords, supplementary plug-in task 

lighting, and special lighting necessary exclusively for its own activities. 

3. Its own field office, complete with necessary furniture, utilities, and telephone service. 

The General Construction Contract GC1, is responsible for the Construction Managers 

Field office as per the specifications.  

4. Its own storage and fabrication sheds. 

5. Temporary heat for construction at isolated work areas. 

6. Temporary enclosures for its own construction activities. 

7. Hoisting requirements for its own construction activities. 

8. Each Prime Contractor is to stockpile his debris daily and place it in the dumpster(s).  

Dumpsters will be provided by the GC #1 contract for use by the prime contractors, 

recycling of materials will be instituted daily. All debris shall be broken down and/or 

flattened prior to placement in dumpsters, e.g. ductwork, casework. Recycling is 

encouraged. Waste disposal facilities, including collection and legal disposal of its own 

hazardous, dangerous, unsanitary, or other harmful waste materials will be by the 

Hazardous Material Abatement Contractor. 

9. Secure lockup of its own tools, materials, and equipment. 

10. Construction aids and miscellaneous services and facilities necessary exclusively for its 

own construction activities. 

11. Safety procedures as dictated by the district, OSHA, and the NYS Department of Labor. 

12. Labor for daily clean-up. 

G. State Contract Purchases/Co-Operative Purchases. This project includes systems, fixtures and 

equipment that will be purchased separately by the owner through the State Contract/Co-

Operative Purchasing programs. Every effort has been made to identify and notate, on the 

Drawings and in the Project Manual, all systems, fixtures and equipment that will be purchased 

through these programs. All Prime Contractors are required to coordinate with theses outside 

vendors/contractors. The scope of these co-operatively purchased/state contract purchases is 

listed below for your reference: 

1. Lockers   

2. Casework and Music Storage 

3. Architectural Millwork 

4. Bleachers, Gym Equipment & Wall Pads, Scoreboards, Basketball Backboards 

and Winches.  
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H. The Owner intends to procure Controls Work through a State Contract agreement.  The 

buildings are currently controlled by a combination of original pneumatic controls, electric 

controls, standalone electronic controls, and a partial direct digital control (DDC) automation 

system.  Final intent is to have essentially all control systems removed and replaced with a new 

single Electronic Digital Energy Management and Control System utilizing new components 

and programming as specified in section 23 09 23 and as shown on the drawings. The owner 

will purchase the control components and turn over to the Mechanical Contractor, who will be 

responsible for the installation, wiring, programming, and commissioning of all controls. Please 

note Division 23 – Section 23 09 23 Direct Digital Control System for HVAC is included in the 

Mechanical Contract and other Prime Contracts for coordination and ancillary work purposes 

only. The Mechanical Contractor is responsible for having a Temperature Controls Sub-

Contractor who shall be a factory trained and authorized Invensys Controls Contractor (i.e. 

Stark “TBS Controls).  The Temperature Controls Sub-Contractor will have the following 

responsibilities: 

1. Coordination with the Mechanical Contractor, Plumbing Contractor, and other Prime 

Contractors as required.   

a. Furnish all components to be installed by other Prime Contractors in ample time to be 

installed within the construction schedule. 

2. Demolition, including removal and proper disposal of the following equipment and 

material: 

a. Demolition of existing thermostats and the removal of the existing 

digital/pneumatic controllers, except electronic stand-alone controls for split air 

conditioning systems shown as existing to remain with new monitoring controls.  

b. All control tubing associated with components being removed or already 

abandoned in equipment rooms and the existing ceiling spaces above corridors and 

occupied spaces. 

c. The controls air compressors, driers, filters and miscellaneous equipment 

associated with the controls air supply system, including all power wiring of the 

compressors and driers back to the distribution power panel. 

d. All existing temperature control panels including the contents, and legal disposal 

of same including mercury switches. 

e. All existing pneumatic damper actuators.   

f. All pneumatic and electric relays, enclosures and unused conduit and tubing. 

g. Remove abandoned wiring, except existing wire mold may be left abandoned in 

place. 

3. New Work: 

a. Provide controls complete as required for the mechanical work as specified and as 

shown on the drawings, except for ancillary work by the other Prime Contracts as 

described in this section and as described in section 23 09 23.  

b. Division 23 – Section 23 09 23 Direct Digital Control Systems for HVAC along 

with all other referenced Division 23 technical sections, Divisions 26 and 27, and 

all referenced codes and standards, are part of this contract. 

1.8 CONTRACT 1 - GENERAL CONSTRUCTION WORK- 

A. The Work of the General Construction Work Contract includes but is not limited to, the 

following descriptions: 

1. Includes Architectural, Structural, Masonry, Roofing, Finishes, Blocking for Casework 

and Equipment, plus other construction operations traditionally recognized as General 

Work Construction. This includes, but is not limited to, work shown on the following:  

a. Drawings: 

1) All “L” series Drawings (Civil) 
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2) All “S” series Drawings (Structural) 

3) All “A, AS, AR, AD” series Drawings 

4) All “FSE” series Drawings (Food Service) 

2. Coordination: 

a. Coordination with the work of all the other contractors. 

b. General Work Contractor and Hazardous Materials Work Contractor are to pay 

particular attention to coordination of work at all tie in areas. 

c. Coordinate with Window Work Contractor to create temporary entrances and 

loading areas as shown on the Phasing Plan. 

3. Demolition: 

a. Removal of masonry walls, doors, and interior partitions as required for new work.  

General work contractor is responsible for shoring, demolition and protection of 

areas associated with new work. 

b. Removal of finishes noted on plans including but not limited to flooring, and misc. 

items.  Review patch to match conditions at tie-ins and phase meetings. 

c. Removal and disposal of miscellaneous equipment if impacting work to be 

demolished.  Coordinate shutdown of water and / or electric with trades associated 

with the area of demolition.  See demolition plans for additional demolition notes. 

d. All cutting and patching necessary for work of this contract, including layout, 

sleeves, coring, debris removal, sawcuts of existing slabs, providing lintels, 

drywall work, plaster work, grouting, painting, ceiling replacement, etc. 

4. Temporary Facilities  

a. Provide temporary access and continuous exits in and out of all construction areas. 

Provide self-closing lockable closures at temporary access and loading points.   

b. Provide dust protection. 

c. Provide continuous exits for occupied areas of the building. 

d. Provide Project Identification Sign 

e. Provide protection at exterior wall and interior spaces when performing tie in work 

for new addition and any type of window wall replacements. 

f. Provide all isolation barriers, temporary partitions, egress doors, and temporary 

egress parameters as shown.  Restore all areas to original condition upon 

completion. 

g. Provide and maintain insulated, weather-proof temporary closure panels at addition 

tie-in. 

h. Provide approved fire extinguishers as per OSHA standards. 

i. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01 50 00, “Temporary Facilities and Controls” 

j. Provide and furnish Construction Manager’s Field Office as per Section 01 5213, 

within TEN (10) days of the notice to proceed/contract award. Maintain as per 

Section 01 5213 

 

5. New Construction: 

a. Provide services of a licensed surveyor for building layout, elevation and as-built 

foundation location. 

b. Work separation line between building and site is defined at 5’ outside the building 

perimeter wall. The General Work Contractor #1, is responsible for all excavation, 

backfill, compaction and sub-base within the building addition footprint and to the 

line of separation. The General Work Contractor (Contract #1) is responsible for 

sub-base to the 5’ line of separation.  The Site Work Contractor (Contract #2) shall 

be responsible for all exterior concrete work.  

c. Earthwork:  All site earthwork, excavation, bedding, backfill, subbase, and base 

material, including dewatering as required for the installation of work of this 
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contract.  Dewatering shall remain in place until directed to be removed by the 

Construction Manager. Include all helical pile as shown. 

d. STRUCTURE EXCAVATION AND BACKFILL: 

1) General: Excavations shall be in compliance with current OSHA regulations. 

Structure Excavation shall be made to the elevations, slopes and limits 

shown on the plans. Bottom of excavations shall be level and in firm, solid 

material; where soft or otherwise unsuitable material is encountered, such 

material shall be removed and replaced with properly compacted earth 

material, stone or flowable fill, as directed by the ARCHITECT / 

ARCHITECT AND CONSTRUCTION MANAGER. Topsoil and other 

excavated material suitable for fill or backfill shall be stockpiled on the site 

for future use. Excess material and unsuitable material shall be properly 

disposed of. Excavated areas shall be kept free of water during construction. 

Where necessary, excavations shall be protected by shoring, sheeting, 

cofferdams or other suitable methods.  Wherever excavation for a 

foundation extends below the water table or where specifically indicated on 

the plans, a 12-inch layer (unless otherwise noted) of crushed stone or gravel 

shall be spread and compacted in the excavation bottom prior to placing the 

foundation. Crushed stone or gravel shall conform to ASTM C33, Size 57. 

A non-woven filter fabric, Mirafi 140N or equivalent shall be placed 

beneath the stone layer.  An adequate dewatering system shall be provided 

at all structure excavations and elsewhere as directed by the ARCHITECT 

AND CONSTRUCTION MANAGER. The system shall be capable of 

removing any water that accumulates in the excavation and maintaining the 

excavation in a dry condition while construction is in progress. The surface 

of the ground shall be sloped away from the excavation or piping provided 

to prevent surface water from entering the excavation. Disposal of water 

resulting from the dewatering operation shall be done in a manner that does 

not interfere with normal drainage and does not cause damage to any portion 

of the work or adjacent property. All drains, culverts, storm sewers and 

inlets subject to the dewatering operation shall be kept clean and open for 

normal surface drainage. The dewatering system shall be maintained until 

backfilling is complete or as otherwise directed by the ARCHITECT AND 

CONSTRUCTION MANAGER. All damages resulting from the dewatering 

operation shall be repaired by the CONTRACTOR to the satisfaction of the 

ARCHITECT AND CONSTRUCTION MANAGER and at no cost to the 

OWNER.   

e. Provide shoring and bracing and excavation for all work related to new building, 

and all excavation for other contractors related to new building.  Limit of 

excavation shall be within five (5) feet of building foundation.  

f. All required underpinning related to new building will be by the General Work 

Contractor (Contract #1). 

g. The General Construction Work Contractor (Contract #1) shall perform all 

necessary trenching and excavation, backfilling, and compaction and field required 

concrete for all other primes, within the building. 

h. All concrete foundations, footings, piers, walls, helical pile and interior slabs will 

be by this contract.  

i. All concrete masonry units, brick, precast-stone and masonry reinforcement will be 

by this contract, including masonry locker bases.  

j. Install miscellaneous metal fabrications furnished by other contractors but 

scheduled to be installed under the General Construction Contract as shown and/or 

specified in the contract documents.  Reinforced roof penetrations and shear wall 
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penetrations are by General Construction Contract. Provide all openings in walls, 

floors, and roofs for all other Prime Contractors, including lintels, and structural 

framing. The other Primes are to provide the size and location of the openings 

prior to the work being built. All lintels and / or framing are to be sized in 

accordance with the lintel schedules and standard details within the contract 

documents. Installation is to be performed by a mechanic qualified and 

experienced with the materials and finishes being altered or installed. Submit to the 

Architect the name and qualification of the subcontractor performing the 

installation prior to starting the work.  

k. Provide all steel beams / columns and associated lintels at new openings as shown.  

Coordinate with mechanical trades.  

l. Provide steel beams and associated beam pockets/plates at corridors to support 

roof top units.  Coordinate with mechanical trades.   

m. Provide access doors that are shown on Architectural drawings. 

n. Provide labor, material and equipment to install all exterior louvers that are 

furnished by the Mechanical Work Contractor. Install per details on “A” and “M” 

drawings, seal the perimeter with approved sealant per spec sections under 07 92 

00. 

o. Provide repairs to masonry and concrete structures and openings. Patch to match 

exterior and interior finishes. 

p. Provide self-leveling underlayment where required to allow for acceptable flooring 

installation.  Pay particular attention to abated floor areas and renovation of floors 

in general classroom areas.   

q. Provide rough and finish carpentry, including concealed blocking, locker bases and 

locker room benches, and windowsills. 

r. Provide display cases, visual display units, tack boards, whiteboards, tack strips 

etc. 

s. Provide thermal and moisture protection. 

t. Provide all interior/exterior doors, frames, borrowed lights/interior windows, 

security windows, and finishing for same. Provide glass and glazing on all doors, 

frames, borrowed lights, security windows etc. Provide miscellaneous steel 

required at new openings, coordinate with all prime contracts. Provide all builders 

hardware. Power for electrified hardware to be provided by the Electrical 

Contractor. 

u. Provide gypsum wallboard and finishing for same. 

v. Provide finishes including athletic flooring, tile flooring, resilient vinyl tile, 

carpeting, painting, suspended acoustical ceilings, and ceramic tile.  Provide high 

performance coatings. Provide gymnasium flooring as shown. Contractor shall 

anticipate that all existing areas to receive new flooring shall require both light 

grinding and self-leveling underlayment.  Provide additional flash-patching where 

old walls were removed.   

w. Provide all signage, fire-protection specialties, visual display boards, (as 

indicated). 

x. Provide operable panel partitions. Coordinate with Electrical Contractor. 

y. Provide building paper protection over finished product.  Include maintenance of 

protection and removal of paper.  

z. Provide all roofing work for new additions. Roof blocking and plywood, including: 

1) Provide roof penetrations and blocking for mechanical equipment curbs. 

Roof drains are to be furnished by the Plumbing contractor and installed by 

the General Construction Contractor. Plumbing contractor to coordinate 

with General Construction Contractor.  

2) For cutting holes through new deck, the following shall apply: 
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a) General Construction contractor shall cut and remove material. 

b) All contractors requiring holes shall provide the necessary layout. 

c) Temporary and final roofing and weather-tight protection for roof at 

new additions shall be by the General Construction Contractor. 

d) See M and P drawings for extent of work. 

aa. Include (furnish, and install, unless noted otherwise): 

1) Provide interior equipment and housekeeping pads. 

2) Include in base bid to furnish and install the following access doors beyond 

those already shown on drawings: 

a) Four 18” x 18” fire-rated access doors for gypsum wallboard            

construction. 

b) Four 18” x 18” fire-rated access doors for masonry construction. 

c) Four 12” x 12” stainless steel access doors for masonry construction. 

d) Four 8” x 8” non-rated, primed steel, trimless, access doors for 

gypsum wallboard construction. 

6. Provide multiple shift work as needed to complete work as shown on milestone schedule.  

Schedule shows a significant amount of work to be performed second shift.  

7. Provide for a very thorough cleaning of all building finishes (interior and exterior) 

immediately before final inspection. 

a. Maintain areas in a cleaned condition until the Owner occupies the space. 

b. Personnel: Experienced workman or professional cleaners approved by the 

Construction Manager. 

c. Areas where new floor tile is installed are to be finished with three coats of wax. 

8. General Requirements, including but not limited to, additional items specifically indicated 

as the Work of this Contract. 

B. The Work of the General Construction Contract includes but is not limited to the Work that is 

specified in the Project Manual(s) and as shown on the drawings that form the contract plans.  

The Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. Division 0 – Procurement and Contracting Requirement, all Sections.  

2. Division 1 –General Requirements, all Sections, including Temporary Facilities indicated.  

3. Division 2 – Selective Structure Demolition 

4. Division 3 – Concrete, all Sections. 

5. Division 4 – Masonry, all Sections. 

6. Division 5 – Metals, all Sections. 

7. Division 6 – Woods, Plastics and Composites, all Sections. 

8. Division 7 –Thermal and Moisture Protection, all Sections except as noted in other 

Contracts. 

9. Division 8 – Openings, all Sections as pertains to the work of this contract 

10. Division 9 – Finishes, all Sections. 

11. Division 10 – Specialties, all Sections except for Site Signage and Flagpoles. 

12. Division 11 – Equipment, all Sections 

13. Division 12 – Furnishings, all Sections. 

14. Division 14 – Conveying Equipment, all Sections 

15. Division 31- Earthwork, all sections except as noted in other contracts 
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1.9 CONTRACT 2 – SITE CONSTRUCTION WORK 

A. The Work of the Site Construction Work Contract includes but is not limited to, the following 

descriptions: 

1. Includes Landscaping, Site Grading, Site Storm, Site Utilities, Site Pavement plus other 

construction operations traditionally recognized as Site Work Construction. This 

includes, but is not limited to work shown on the following: 

a. Drawings: 

1) All “L” series Drawings (Civil) 

2) All “A” series Drawings (Architectural) 

3) All “S” series Drawings (Structural) 

2. Coordination: 

a. Coordination with the work of all the other contractors. 

3. Demolition: 

a. Removal of any existing curbing, roadways, bituminous paving, and walks. 

b. Removal and relocation of trees, shrubs, and ground cover. 

c. Removal of all underground utilities and/or equipment as shown or described. 

d. Removal and disposal of fences, railings and other miscellaneous equipment 

including equipment not shown if impacting work to be demolished. 

e. Removal of existing 10,00-gallon Fuel Oil tank and site remediation as shown on 

the drawings. 

f. CLEARING AND GRUBBING: 

1) General:  The CONTRACTOR shall consult with the OWNER and 

ARCHITECT AND CONSTRUCTION MANAGER prior to beginning 

clearing, and a full understanding is to be reached as to procedure that best 

meets the contract documents intent. The CONTRACTOR shall then 

conduct clearing and grubbing operations in strict accordance with these 

agreements.  The CONTRACTOR’S operations shall be conducted with full 

consideration of all proper and legal rights of the OWNER, adjacent 

property OWNER’S and the public, and with the least possible amount of 

inconvenience to them. 

2) Construction Site: The work shall consist of clearing and grubbing within the 

limits of construction sites, road rights-of-way and elsewhere as indicated or 

necessary to complete the work, except pipelines. All trees, stumps, roots, 

shrubs and brush shall be removed as required for construction. Stumps and 

roots shall be grubbed and completely removed.  The resulting depressions 

shall be filled with suitable material placed and compacted. Sound trees and 

shrubs, which do not interfere with construction, shall remain in place as 

marked and shall be adequately protected from damage. Cleared and 

grubbed material, including debris and rubbish, shall be completely disposed 

of off-site. 

3) Structures: Minor structures shall be removed and disposed of as directed by the 

ARCHITECT AND CONSTRUCTION MANAGER. 

4) Burning: Burning of Cleared Material is not allowed within the site limits. 

g. Sawcut existing pavements and excavate to facilitate new work, patch pavement 

with asphalt paving.   

4. Temporary Facilities  

a. Provide dust protection and temporary site fencing as shown on logistics plan. The 

temporary fencing line will be moved as per the logistics plan. Provide the proper 

gates as described/shown. Provide temporary signage as per Section 01 5000. 
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b. Provide all construction signage as per Section 01 500 00 Temporary Facilities & 

Controls. Coordinate installation locations with construction manager. 

c. Provide temporary roads/access and continuous exits in and out of the construction 

area as shown. Provide work as shown on the phasing and logistics plan. Provide 

and maintain asphalt binder and temporary striping at parking lots until final 

paving is completed. 

d. Provide all necessary erosion / waste-water control measures specific to the site 

construction process. 

e. Provide tracking pads and wash out area for construction vehicles onto East Main 

Street. Washout pits to be located by the Construction Manager. 

f. Provide snow removal for contractor staging areas. 

g. Provide temporary flagpole throughout the project. Existing flagpole may be used, 

coordinate location with construction manager.  

h. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01500, “Temporary Facilities and Controls” 

5. New Construction: 

a. Work separation line between building and site is defined at 5’ outside the building 

perimeter wall. The Site Contractor is responsible for all grade work outside the 5’ 

line of separation and all final grade work within the line of separation. The 

General Work Contractor is responsible for building excavation, backfill and slab 

sub-base and sub-grade, to the line of separation. The Site Contractor (Contract #2) 

shall be responsible for the construction of all exterior concrete work. The Site 

Work Contractor is responsible for all sidewalks, steps, aprons, curbs, pads, and 

concrete ramps, as shown on the documents. Any exterior doorway not furnished 

with sidewalks shall be provided with a concrete pad 5’-0” x 5’-0” for a single 

door and 10’-0” x 5’-0” for a pair of doors, installed by the Site Contractor 

(Contract #2) 

b. Provide shoring, bracing, excavation and backfill for all other prime contractors 

from five (5) feet outside building foundation.   

c. Earthwork shall consist of all necessary site clearing and grubbing, excavation and 

backfill to establish new building footprint and associated grade for structures. 

Provide site grading, grassing and restoration, as well as related work as shown on 

the plans and as specified herein. 

1) GENERAL:  All earthwork shall be confined to the construction area as shown 

on the plans and shall be done in an approved manner with proper 

equipment. Earthwork shall be suspended during rain and inclement 

weather, or when unsatisfactory field conditions are encountered, unless 

otherwise directed by the ARCHITECT AND CONSTRUCTION 

MANAGER. At all times during construction, the CONTRACTOR shall 

maintain proper drainage in the construction area and shall take all measures 

necessary for erosion and sediment control. 

2) Existing Utilities: CONTRACTOR shall take every precaution to protect 

existing utility services from damage during construction operations. If 

damage occurs, the OWNER of the utility shall be notified immediately, and 

repairs shall be made promptly at the CONTRACTOR’S expense. All repair 

work shall be satisfactory to the ARCHITECT AND CONSTRUCTION 

MANAGER and the OWNER of the utility. When interruptions of existing 

utilities occur, temporary service shall be provided as approved by the 

ARCHITECT AND CONSTRUCTION MANAGER and OWNER of the 

utility. 

d. SITE GRADING: 



SUMMARY OF PROJECT   01 12 00-13 

                  

Port Jervis City School District  Section 01 1200 
2019-011 Port Jervis CSD PH1 RE-BID 02.04.2022 Summary of Work 
Project No. 2019-011 PH1  Page 13 of 28 

1) Site grading shall conform to the lines and grades indicated by the finish 

contours on the plans.  Where topsoil, pavement, aggregate surfacing, and 

other items are shown, rough grade shall be finished to such depth below 

finish grade as necessary to accommodate these items. All areas where 

structures are to be built on fill shall be stripped to such depth as necessary 

to remove turf, roots, organic matter and other objectionable materials.  

Excavation: Excavation shall be made to the exact elevations, slopes, and 

limits shown on the plans. 

2) Fill: Fill shall not contain organic material, debris, or rock larger than 6 inches in 

any dimension.  Where fill is to be placed all existing vegetation, roots and 

other organic matter down to 12 inches below grade shall be stripped and 

disposed of as directed. Fill shall be placed in successive layers of not more 

than 8 inches loose thickness. Each layer shall be spread evenly and 

compacted as specified below before the next layer is placed.  Rock shall 

not be incorporated in fill sections supporting pavement or structures. Rock 

shall be evenly distributed. Rock larger than 4 inches in any dimension will 

not be allowed in the top 12 inches of fills or slopes. Voids between rock 

materials shall be well filled with suitable fill material, and all rock shall be 

covered with at least 6 inches of fill material.  Where natural slopes exceed 

3:1, horizontal benches shall be cut to receive fill material.  Slopes of less 

than 3:1 and other areas shall be scarified prior to placing fill.  Borrow 

material, as required, shall be obtained from the work site or other 

acceptable source, at the CONTRACTOR’S expense. 

3) Compaction: Unless otherwise noted, each layer of fill and backfill and the top 

12 inches of existing sub grade material in cuts shall be compacted by 

approved equipment as specified below. The degree of compaction and the 

density shall be determined by the Standard Proctor test (ASTM D698) or 

by the Modified Proctor test (ASTM D1557, Method A).  Material too dry 

for proper compaction shall be moistened by suitable watering devices, 

turned and harrowed to distribute moisture, and then properly compacted. 

When material is too wet for proper compaction, operations shall stop until 

such material has sufficiently dried.  All compaction tests, including 

additional tests required due to failure of materials and work to conform to 

the specified requirements, shall be done at the CONTRACTOR’S expense. 

Compaction tests shall be conducted by an independent testing agency as 

provided by the district.  The CONTRACTOR shall be responsible for 

correcting all deficiencies in the work at his expense. Compaction testing 

shall continue until test results are satisfactory to the ARCHITECT AND 

CONSTRUCTION MANAGER. Tests shall be made in randomly selected 

locations as follows: 

a) Material Frequency 

b) Fill and backfill 1 per layer (lift) per 1000 sq. ft. 

c) Sub grade (cuts) 1 per layer (lift) per 2500 sq. ft. 

d) Road Crossings 1 per layer 

4) Dressing Off: All cuts, fills and slopes shall be neatly dressed off to the required 

grade or subgrade, as indicated on the plans. 

5) Cleanup: Cleanup of the site shall be made upon completion of grading work or 

any major part thereof. Unless otherwise noted, excess or surplus material 

shall be wasted and dressed off on the site, or adjacent thereto, to the 

ARCHITECT AND CONSTRUCTION MANAGER’S satisfaction. Excess 

or surplus material wasted in off-site spoil areas shall be spread and leveled 

as directed. 
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6) Topsoil Placement: Topsoil shall consist of a natural friable loam, occurring 

usually in a surface layer 6 to 18 inches thick, and free of roots, grass, 

weeds, stone and other foreign matter. Topsoil may be obtained from the 

graded area, if available, and stockpiled for future use. Otherwise, the 

CONTRACTOR shall provide topsoil from other sources at his own 

expense. All topsoil shall be acceptable to the ARCHITECT AND 

CONSTRUCTION MANAGER. Topsoil shall be placed on the entire 

graded area as shown on the plans, or as directed by the ARCHITECT AND 

CONSTRUCTION MANAGER. Topsoil shall be distributed to a depth of 4 

inches, measured loose, and dressed off neatly to finish grade, with all 

debris removed. 

e. Provide underground utilities. This includes new water lines, storm systems, and 

sewer lines. Provide excavation, backfill, compaction, and concrete for 

underground electrical and gas services. 

f. Provide sand filters and underground pipe detention systems. 

g. Provide concrete paving, landscaping, site appurtenances and curbing.  Provide all 

concrete and masonry associated to site work. Provide site segmented retaining 

walls and industrial fencing. 

h. Provide driveway, parking lot paving and drainage.  

i. Provide concrete light pole bases for Electrical contractor. Provide excavation, 

backfill, and compaction for all site lighting/cameras.  Coordinate installation with 

Electrical Contractor. 

j. Provide all site signage “except” for the exterior building sign, this will be 

provided by the General Work Contractor.  

k. Provide flagpole. 

l. Contractor shall obtain and pay for any permits, inspections, or certifications from 

governing authorities having jurisdiction over the work to be performed, or over 

the finished product to be installed by this Contractor. Project Building Permit is 

by others. 

B. NYSDOT Highway Work Permit(s): 

1. Site Construction Contractor responsible for: 

a. Completion of all required applications, 

b. Make application for the required NYSDOT Permits, 

c. Payment of all application fees and other associated costs, 

d. Provide all insurance associated with the NYSDOT Permit Requirements 

e. All relevant work within the NYSDOT Right-of-Ways associated with the 

proposed improvements. 

2. Insurance Forms Required for NYSDOT Highway Work Permits or as required: 

a. Accord 25 – CGL – Min $1,000,000 per claim / occurrence 

b. Accord 855 

c. Workers Comp – C105.2, U-26.3, SI-12 or CE-200 exempt 

d. Disability – DB120.1, DB-155 or CE-200 exempt 

3. Form PERM 33 – Highway Work Permit Application for Non-Utility Work. 

4. Form PERM 44 – Surety Bond (Performance) For the benefit of The New York State 

Department of Transportation. 

5. Technical Plan approval. 

C. The Work of the Site Construction Contract includes but is not limited to the Work that is 

specified in the Project Manual(s) and as shown on the drawings that form the contract plans.  

The Contractor is directed to examine all drawings since certain details and/or notes may 

appear anywhere therein that apply to his/her particular work. This prime contract is defined as, 

and includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. Division 1 –General Requirements, all Sections, including Temporary Facilities indicated.  
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2. Division 3 Section 03 30 00” Cast-in Place Concrete” as applicable to work of this 

contract 

3. Division 10 – Specialties – Section 10 14 53 Site Signage and Section 10 75 00 

Flagpoles. 

4. Division 31 – Earth Work - all Sections. 

5. Division 32 – Exterior Improvements - all Sections 

6. Division 33 – Utilities - all Sections 

7. The Site Work Contract #2 is responsible for installation of and maintenance of all 

Temporary Erosion and Sediment Control measure for the duration of the project as 

specified in, “Erosion and Sediment Control”. Milestone schedule is to be reviewed as 

there will be the need for the Site Contractor to provide multiple phased visits for work 

as needed to complete work according to the milestone schedule. 

1.10 CONTRACT 3 - HEATING, VENTILATING, & AIR CONDITIONING WORK 

CONTRACT 

 

A. Work of this Contract includes, but is not limited to, the following descriptions: 

1. Includes HVAC Equipment, Piping, ductwork, control systems, plus other construction 

operations traditionally recognized as heating, ventilating and cooling work. This 

includes, but is not limited to, all work shown on the “M & MD” drawings, and 

applicable information shown on the A & S drawings, unless noted otherwise. It also 

includes Administrative and coordination responsibilities. 

2. Coordination:  

a. Coordination with the work of all the other contractors. 

3. Demolition 

a. Provide phased demolition of all HVAC equipment and piping as shown and as 

required at the existing building. Remove items to the point of attachment to the 

plaster 

b. Provide demolition of all unit ventilators, provide temporary protection for 

openings. 

c. Removal of items as shown and/or required. Remove items to the point of 

attachment to the plaster walls, cut straps or other carriers and remove items, leave 

attachment in place.  

d. Remove and properly dispose of control valves and valve actuators shown to be 

removed. 

e. Remove and properly dispose of air dampers and actuators shown to be removed. 

f. All cutting and patching necessary for work of this contract, including layout, 

sleeves, coring, debris removal, sawcuts, lintels (furnish and install), drywall work, 

plaster work, grouting, painting, ceiling removal and replacement, etc. 

4. Temporary Facilities 

a. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01 50 00, “Temporary Facilities and Controls” 

5. Construction: 

a. In existing construction, each Prime Contractor is to provide their own rough 

opening in walls, and floors including lintels and any required structural framing 

for penetrations as part of their own Prime Contract. All lintels and / or framing are 

to be sized in accordance with the lintel schedules and standard details within the 

contract documents unless specifically shown to be under the General Construction 

Contract. Installation is to be performed by a mechanic qualified and experienced 

with the materials and finishes being altered or installed. Submit to the 

Construction Manager the name and qualification of the subcontractor performing 

the installation prior to starting the work. 
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b. Install all controls components into air and hydronic systems as required 

maintaining the integrity of the system: 

1) Install motor actuated dampers. 

2) Install airflow measuring stations. 

3) Install airside temperature and pressure sensors. 

4) Install hydronic control valves. 

5) Install hydronic temperature and pressure sensor wells 

6) Provide TAB and participate in commissioning work of the EMCS as required 

for controls of the work of this contract. 

c. Provide new Boilers and Condensing Units. 

d. Provide Hydronic and refrigerant piping and pumps 

e. Provide and install new exhaust fans and ductwork as shown. 

f. Provide unit heaters and humidifiers 

g. Provide Air Handling Units and Roof top units 

h. Provide split system air conditioning unit 

i. Provide water source Heat Pumps and / or VAV’s 

j. Provide Fan Coil Units 

k. Supply exterior louvers for installation by the General Construction Work 

Contractor, including louvers for the existing building. 

l. Provide and install new unit heaters, piping controls. 

m. Provide and install ducting for other Contractor provided hoods. 

n. Provide contractor filters, final replacement filters and final duct cleaning. 

o. Provide and install all insulation, painting and labeling of new and modified 

piping, ductwork, and equipment. 

p. Provide all testing, adjusting, and balancing of all new and existing modified 

HVAC systems. 

q. All fees required for inspections and permits. 

r. Provide support framing for HVAC equipment, ie mechanical equipment curbs. 

s. Furnish access doors for HVAC access (to be installed by GC) 

t. Provide firestopping and sealing at all HVAC penetrations  

u. Furnish motor controllers/disconnects to Electrical Contract for installation and 

wiring. 

v. Provide the necessary layout for all roofing penetrations to the General Work 

Contractor and Roofing Renovation Contractor.  Provide curbs for mechanical 

equipment. 

w. Venting and roof mounted exhaust fans for fume hoods by Mechanical Contractor 

x. Provide owner training / commissioning of equipment. 

6. General Requirements, including but not limited to, additional items specifically indicated 

as the Work of this Contract. 

7. Provide multiple work shifts as needed to complete work as shown on milestone 

schedule.  Schedule shows a significant amount of work to be performed second shift.  

“Two Work Shifts” will be required to perform the scheduled work. 

B. The Work of the HVAC Work Contract includes but is not limited to the Work that is specified 

in the Project Manual(s) and as shown on the drawings that form the contract plans.  The 

Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. Division 0 –Procurement and Contracting Requirement, all Sections.  

2. Division 1 –General Requirements all Sections, including Temporary Facilities indicated 

3. Section 07 84 00, Firestopping Systems, as required for the Work of this Contract 

4. Section 07 90 05, Joint Sealers, as required for the Work of this Contract 
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5. Division 23 – HVAC, all Sections. 

a. Section 23 09 23 – Direct Digital Control System for HVAC, is included in the 

HVAC Contract but for coordination and ancillary work purposes only.  

Coordinate with the Controls Contractor during all demolition and new work. 

Provide ancillary controls work as stated. Refer to Paragraph 1.7, G also. 

1.11  4 - ELECTRICAL WORK CONTRACT 

A. Work of this Contract includes, but is not limited to, the following descriptions: 

1. Includes Electrical Distribution Service, Lighting, CATV systems, Communications, Fire 

Alarm, Intercom Systems, Security Systems, Emergency Lighting, and other systems 

traditionally recognized as Electrical work. This includes but is not limited to, all work 

shown on the “E & ED” Drawings, and applicable information shown on the “A” and “S” 

Drawings, unless noted otherwise. It also includes administrative and coordination 

responsibilities.  

2. Coordination: 

a. Coordination with the work of all the other contractors. 

b. Coordination with the work of all outside vendors. 

c. Coordinate with HazMat Contractor to hook-up and remove temporary panels.  

3. Demolition: 

a. Removal of items as shown and/or required. Remove items to the point of 

attachment to the plaster walls, cut straps or other carriers and remove items, leave 

attachment in place.  Coordinate shutoffs with General Contractor during 

demolition. 

b.  

c. Removal and disconnections of electrical devices in walls, ceilings and floors 

scheduled to be removed in the portion of the building to remain. 

d. Removal of lighting fixtures not removed as ACM. 

e. Coordinate with all Contractors for necessary shutdowns, provide temporary power 

as required. 

f. Removal of exterior lighting fixtures and wiring. 

g. Removal of existing unit ventilators power back to panel. 

h. All cutting and patching necessary for work of this contract, including layout, 

sleeves, coring, debris removal, sawcuts, lintels (furnish and install), drywall work, 

plaster work, grouting, painting, ceiling removal and replacement, etc. 

4. Temporary Facilities  

a. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01 50 00, “Temporary Facilities and Controls” 

b. Provide temporary power and lights as per the Project Manual 

c. Provide power for the Hazardous Materials Contractors sub-panels, connection & 

disconnection. Coordinate with HazMat Contractor. 

5. Construction: 

a. In existing construction, each Prime Contractor is to provide their own rough 

opening in walls, and floors including lintels and any required structural framing 

for penetrations as part of their own Prime Contract. All lintels and / or framing are 

to be sized in accordance with the lintel schedules and standard details within the 

contract documents unless specifically shown to be under the General Construction 

Contract. Installation is to be performed by a mechanic qualified and experienced 

with the materials and finishes being altered or installed. Submit to the 

Construction Manager the name and qualification of the subcontractor performing 

the installation prior to starting the work. 
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b. The General Construction Work Contract shall perform all necessary trenching and 

excavation, backfilling, and compaction and field required concrete for all other 

primes. 

c. Provide ALL wiring to ALL HVAC equipment.  (Install motor 

controllers/disconnects supplied by HVAC Contract) 

d. Provide power to all ADA hardware and electric hardware shown in door hardware 

schedule.  Provide control wiring and connection for electrified door hardware 

e. Provide all interior and exterior lighting including lighting control. 

f. Provide all fire alarms, CATV, and networking systems. 

g. Provide public address systems, including full installation and training.  

h. Provide all cutting and patching required installing all electrical fixtures, devices, 

wire and conduit.  

i. Provide all fees required for inspections and permits. 

j. Provide support framing for Electrical equipment and conduits. 

k. Furnish access doors for electrical access (to be installed by GC) 

l. Provide firestopping and sealing of all electrical penetrations  

m. Provide owner training 

n. Provide telecommunications  

o. Provide and maintain a temporary electric service, including lighting and power, 

for the site office trailers off the temporary service being provided above.  

Maximum of 1 trailer per Prime Contractor. Each trailer to have a 100 amp, 240 

Volt single-phase connections. Assume a diversified peak connected load factor of 

12KW per trailer. For the Construction Manager’s Office Trailer see Section 01 

5213. 

6. General Requirements, including but not limited to, additional items specifically indicated 

as the Work of this Contract. 

7. Provide multiple shift work as needed to complete work as shown on milestone schedule.  

Schedule shows a significant amount of work to be performed second shift.  “Two Work 

Shifts” will be required to perform the scheduled work. 

B. The Work of the Electrical Work Contract includes but is not limited to the Work that is 

specified in the Project Manual(s) and as shown on the drawings that form the contract plans.  

The Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. Division 0 –Procurement and Contracting Requirement, all Sections.  

2. Division 1 –General Requirements all Sections, including Temporary Facilities indicated 

3. Division 7- Thermal and Moisture Protection, Section 07 84 00, Firestopping Systems,  

and Section 07 90 05, Joint Sealers, as required for the Work of this Contract 

4. Division 11 -  All sections as relates to this contract for power connections to equipment. 

5. Division 12 – All sections as relates to this contract for power connections to equipment. 

6. Division 14- All sections as relates to this contract for power connections to equipment. 

7. Division 21 - All sections as relates to this contract for power connections to equipment. 

8. Division 22 - All sections as relates to this contract for power connections to equipment. 

9. Division 23 - All sections as relates to this contract for power connections to equipment. 

10. Division 26 - Electrical - All Sections. 

11. Division 27 - Communications - All Sections. 

12. Division 28 – Electronic Safety and Security - All Sections. 

1.12 CONTRACT 5 - PLUMBING WORK CONTRACT 
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A. The Work of the Plumbing Work Contract includes but is not limited to, the following 

descriptions: 

1. Drawings: 

a. All “P & PD” series Drawings (General) 

b. All “L” series Drawings (as it relates to plumbing work) 

c. All “AS, AR, AD, A, ” series Drawings (as it relates to plumbing work) 

d. All “FSE” series Drawings (as it relates to plumbing work) 

2. Coordination: 

a. Coordination with the work of all the other contractors. 

3. Demolition: 

a. Removal of items as shown and/or required. Remove items to the point of 

attachment to the plaster walls, cut straps or other carriers and remove items, leave 

attachment in place.  Coordinate shutoffs with General Contractor during 

demolition. 

b. All cutting and patching necessary for work of this contract, including layout, 

sleeves, coring, debris removal, sawcuts, lintels (furnish and install), drywall work, 

plaster work, grouting, painting, ceiling removal and replacement, etc. All 

excavation work required for this contract is by this contract, except in the new 

addition footprint.  

4. Temporary Facilities 

a. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01 50 00, “Temporary Facilities and Controls” including temporary toilet 

facilities. 

b. Provide temporary portable chemical toilets for all construction personnel, as per 

OSHA standards. Provide toilet facilities at the construction manager’s office as 

per Section 01 5213 Field Offices.  

5. Construction: 

a. In existing construction, each Prime Contractor is to provide their own rough 

opening in walls, and floors, including lintels and any required structural framing 

for penetrations as part of their own Prime Contract. All lintels and / or framing are 

to be sized in accordance with the lintel schedules and standard details within the 

contract documents unless specifically shown to be under the General Construction 

Contract. Installation is to be performed by a mechanic qualified and experienced 

with the materials and finishes being altered or installed. Submit to the 

Construction Manager the name and qualification of the subcontractor performing 

the installation prior to starting the work. 

b. The General Construction Work Contract shall perform all necessary trenching and 

excavation, backfilling, and compaction and field required concrete for all other 

primes. 

c. Provide water, gas, vacuum, and acid waste lines and connect to all fixtures 

provided under the Casework and Lab Equipment contract at the science 

classrooms. 

d. Provide water distribution pumps, meters and gauges as needed. 

e. Provide all insulation, painting and labeling of new plumbing piping. 

f. Provide all hot and cold-water piping to other Contractor provided sinks, faucets 

and appliances.  Make all final connections. 

g. Provide all testing, balancing and disinfection of all new and modified plumbing 

systems. 

h. All fees required for inspections and permits. 

i. Provide support framing for plumbing equipment. 

j. Furnish access doors for plumbing access (to be installed by GC) 

k. Provide firestopping and sealing at all plumbing penetrations. 
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6. General Requirements, including but not limited to, additional items specifically indicated 

as the Work of this Contract. 

7. Provide multiple shift work as needed to complete work as shown on milestone schedule.  

Schedule shows a significant amount of work to be performed second shift.  “Two Work 

Shifts” will be required to perform the scheduled work. 

B. The Work of the Plumbing Work Contract includes but is not limited to the Work that is 

specified in the Project Manual(s) and as shown on the drawings that form the contract plans.  

The Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. Division 0 – Procurement and Contracting Requirement, all Sections.  

2. Division 1 –General Requirements all Sections, including Temporary Facilities indicated 

3. Division 7- Thermal and Moisture Protection, Section 07 84 00, Firestopping Systems, 

Section 07 90 05, Joint Sealers, as required for the Work of this Contract 

4. Division 22 -All sections 

1.13 CONTRACT 6 - HAZARDOUS MATERIAL ABATEMENT CONTRACT 

A. Work of this Contract includes, but is not limited to, the following descriptions: 

1. Includes Hazardous Materials abatement/removal plus other construction operations 

traditionally recognized as Hazardous Materials Construction. This includes, but is not 

limited to, all work shown on the “AA” Drawings, and any applicable information shown 

on all other drawings. It also includes administrative and coordination responsibilities.  

2. Drawings: 

a. All “AA” series Drawings (Hazardous Materials) 

3. Coordination: 

a. Coordination with the work of all the other contractors. 

b. Coordinate with Electrical Contractor to hook-up and remove temporary panels. 

4. Demolition: 

a. Asbestos containing material removal as shown in the contract documents and 

disposal per Code Rule 56. 

b. Remove windows indicated on the drawings as asbestos abatement. 

c. Remove all plaster, adhesive, caulk, VAT, TSI, blackboards, mirrors, gaskets and 

membranes as shown in the documents. Remove interior wythe of brick and mastic 

at all new exterior wall openings.  

d. Remove interior wythe of brick at new openings, as asbestos containing material. 

e. Provide abatement of all identified Lead Based Paint as shown in the contract 

documents.  

5. Temporary Facilities  

a. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01 50 00, “Temporary Facilities and Controls” 

b. Provide temporary shoring at new openings.  

c. Construction of all hard barriers separating abatement area from other areas. 

6. Construction: 

a. Provide temporary weather tight and secure closure panels at building openings. 

7. General Requirements, including but not limited to, additional items specifically indicated 

as the Work of this Contract. 

8. Provide multiple shift work to complete work as shown on milestone schedule.  Schedule 

shows a significant amount of work to be performed second shift. No Hazardous 

Materials Work will be performed during the school year. “Two Work Shifts” are 

required to perform the scheduled work. 
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B. The Work of the Hazardous Material Abatement Work Contract includes, but is not limited to, 

the Work that is specified in the Project Manual(s) and as shown on the drawings that form the 

contract plans.  The Contractor is directed to examine all drawings since certain details and/or 

notes may appear anywhere therein that apply to his/her particular work. This prime contract is 

defined as, and includes the following listed sections: 

1. Division 0 –Procurement and Contracting Requirement, all Sections.  

2. Division 1 –General Requirements all Sections, including Temporary Facilities indicated 

3. Division 2- Existing Conditions, as relates to this contract for the removal of hazardous 

materials) 

4. Division 7- Thermal and Moisture Protection as required for the Work of this Contract. 

Particularly 07 84 00Firestopping and 07 90 05 Joint Sealers 

 

1.14 CONTRACT 7- FOOD SERVICES EQUIPMENT  

A. The Work of the Food Services Equipment Contract includes, but is not limited to the following 

descriptions:  

1. Includes all Food Service Storage, Preparing, Cooking, and Serving equipment indicated 

plus connection to utilities. This includes, but is not limited to all  

work shown on the FSE drawings, and any applicable information shown on the “A, P, E, M & 

FSE” drawings. It also includes Administrative and coordination responsibilities.  

2. Coordination: 

a. Coordination with the work of all the other contractors. 

3. Demolition: 

a. All cutting and patching necessary for work of this contract, including layout, 

sleeves, coring, debris removal, sawcuts, lintels (furnish & install), drywall work, 

plaster work, tile work, grouting, painting, ceiling removal and replacement, etc. 

b. Removal of all existing food service equipment as indicated on the drawings. 

4. Temporary Facilities: 

a. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01 50 00 “Temporary Facilities and Controls”. 

5. Construction: 

a. Provide all new Food Service Equipment as mentioned in the specifications and/or 

shown in the drawings. Coordinate with other prime contracts for locations, 

requirements, and connections. 

b. Furnish and install all coolers, refrigerators, freezers, mixers, stoves, ovens, 

steamers, kettles, dishwashers, warming units, as specified on the design 

documents. Include all electrical service fittings, water, and gas attachment 

hardware. Coordinate with Mechanical Plumbing and Electrical Contractors as 

required.   

c. Furnish and install all tables, islands, storage equipment, carts, shelving units, solid 

top units and worktables as shown in the documents. 

d. Provide and install new fire suppression system, as per the documents 

e. Provide and install new remote evaporator coils and refrigerant piping between 

coils and Cooler/Freezers and required Cat 6 cabling from condensing units to 

supplied switch. 

B. The Work of the Food Service Equipment Contract includes, but is not limited to, the Work that 

is specified in the Project Manual(s) and as shown on the drawings that form the contract plans.  

The Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes the following listed sections: 
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1. Division 0 –Procurement and Contracting Requirement, all Sections.  

2. Division 1 –General Requirements all Sections 

3. Division 2- Existing Conditions, as relates to this contract for the removal of existing 

kitchen equipment. 

4. Division 11- Specialties as relates to the work of this contract 

 

 

 

1.15 CONTRACT 8- FIRE SUPPRESSION 

A. The work of this contract includes but is not limited to the following descriptions; 

1. All equipment, piping, valves, meters, pumps, and alarms traditionally recognized as Fire 

Suppression work. This includes, but is not limited to the work shown on the FSE 

drawings   

2. Coordination: 

a. Coordinate with the work of all other contractors. 

b. Coordinate shut offs with the General Construction contractor prior to demolition. 

3. Demolition: 

a. Remove all existing sprinkler heads, piping and appurtenances as per the Phasing 

Plan. 

b. Removal and disposal of miscellaneous equipment, including equipment not 

shown, if impacting work to be demolished. 

4. Temporary Facilities 

a. Provide continuous fire suppression using the existing system. 

b. Provide “Fire Watch” when existing system is offline. Provide temporary fire 

protection throughout the project.  

c. Provide Temporary Facilities indicated as Work of this contract in Division 1 

Section 01 50 00 “Temporary Facilities and Controls” 

5. Construction 

a.  In existing construction, each Prime contractor is to provide their own rough 

openings in walls and floors, including lintels and any structural framing for 

penetrations as part of their own Prime Contract. All lintels and/or framing are to 

be sized in accordance with the lintel schedules and standard details within the 

contract documents unless specifically shown to be under the the General 

Construction Contract. Installation is to be performed by a mechanic qualified and 

experienced with the materials and finishes being altered or installed. Submit tom 

the Construction Manager the name and qualification of the subcontractor 

performing the installation prior to starting the work. 

b. Provide all sprinkler heads, trims, piping, valves, alarms, meters, backflow 

preventers, pumps and other system parts as needed 

c. Provide all labeling, signs and identification tags   

d. Provide all flushing and system testing as required  

e. Include any fees required for inspections and permits. 

f. Provide firestopping and sealing at all sprinkler system penetrations. 

6. General Requirements, including but not limited to, additional items specifically indicated 

as the Work of this Contract 
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7. Provide multiple shift work as needed to complete work as shown on milestone schedule. 

Schedule shows a significant amount of work to be performed second shift. “Two work 

Shifts” will be required to perform the scheduled work. 

B. The Work of the Fire Suppression Work Contract includes but is not limited to the Work that is 

specified in the Project Manual(s) and as shown on the drawings that form the contract plans. 

The Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes all Sections in the Divisions indicated by reference, and specific Sections noted: 

1. Division 0- Procurement and Contracting Requirements, all section 

2. Division 1- General Requirements, all sections, including Temporary Facilities indicated. 

3. Division 7- Joint Sealants, Section 07 84 00, Firestopping Systems as required for the 

work of this contract  

4. Division 21- Fire Suppression, all sections 

5. Division 22- Plumbing as required for the work of this contract. 

 

   

1.16 CONTRACT 9 – WINDOW CONSTRUCTIONWORK: 

A. The Work of the Window Contract includes but is not limited to, the following descriptions: 

 

1. Includes Architectural, Structural, Masonry, plus other construction operations 

traditionally recognized as Window Construction Work. This includes, but is not limited 

to, new and existing window replacement, new translucent panels, and all  hazardous 

material abatement work shown relative to this work on the following:  

a. Drawings: 

1) All “A500” series Drawings that pertain to the work of this contract. 

2) All A800 series Drawings that pertain to the work of this contract. 

3) “AA” series Drawings that pertain to the work of this contract. 

2. Coordination: 

a. Coordination with the work of all the other contractors. 

b. Coordinate with GC Contract 1, to provide window openings for personnel entry 

and loading building materials.   

3. Demolition: 

a. Remove all existing aluminum windows including all associated abatement of 

ACM panels. Remove all existing steel windows as ACM due to the plaster 

returns. Asbestos containing material removal and disposal will be per Code Rule 

56. 

b. Provide openings for new windows as per the drawings and contract documents. 

c. Removal and disposal of miscellaneous equipment including equipment not shown 

if impacting work to be demolished. 

d. All cutting and patching necessary for work of this contract, including layout, 

sleeves, coring, debris removal, sawcuts, and providing lintels. 

4. Temporary Facilities  

a. Provide critical barriers at all window removals. 

b. Provide continuous exits. 

c. Provide temporary shoring as required at new openings. 

d. Provide insulated weather-tight temporary protection at all openings not receiving 

new units. 
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e. Provide Temporary Facilities indicated as Work of this Contract in Division 1 

Section 01500, “Temporary Facilities and Controls”  

5. New Construction: 

a. Provide new windows, screens, trims, operators, hardware and glazing as shown. 

b. Provide new lintels as per the drawings and contract documents.  

c. Provide new Fiberglass sandwich panels and their frames (Kalwall) 

d. Flashing and counter flashing for all penetrations. 

e. Provide all blocking and fascia work as shown. 

f. Provide rough and finish carpentry. 

g. Provide thermal and moisture protection. 

h. All caulking and sealants within or interfacing with the work of this contract. 

6. General Requirements, including but not limited to, additional items specifically indicated as 

the Work of this Contract. 

7. Milestone schedule is to be reviewed as there will be the need for the Window Contractor to 

provide multiple phased visits for work as needed to complete work according to the 

milestone schedule. 

B. The Work of the Window Contract includes but is not limited to the Work that is specified in 

the Project Manual(s) and as shown on the drawings that form the contract plans.  The 

Contractor is directed to examine all drawings since certain details and/or notes may appear 

anywhere therein that apply to his/her particular work. This prime contract is defined as, and 

includes, all Sections in the Divisions indicated by reference, and specific Sections noted: 

 

1. Division 1 –General Requirements, all Sections, including Temporary Facilities indicated.  

2. Division 2 – Existing Conditions, All Sections 

3. Division 6 – Woods, Plastics, and Composites, all Sections as they pertain to the scope of this 

work. 

4. Division 7 –Thermal and Moisture Protection, all Sections as they pertain to this scope of 

work  

5. Division 8- Openings, all sections as they pertain to the scope of this work 

 

 

1.17 ADDITIONAL SCOPING  

A. Definition of Extent of Prime Contract Work; Additional Prime Contract Work not previously 

described 

 

1. All Prime Contractors are responsible for reviewing plans and specs as it pertains to their 

scope of work mentioned in the contract documents.  Scopes of work referenced may be 

found in multiple locations throughout the plans and specifications. 

2. Local custom and trade union jurisdictional settlements do not control the scope of work 

included in each prime contract.  When a potential jurisdictional dispute or similar 

interruption of work is first identified or threatened, the affected prime contracts shall 

promptly negotiate a reasonable settlement to avoid or minimize the pending interruption 

and delays. 

3. All OSHA safety and hazardous materials regulations will be enforced on this project. All 

Contractors must submit a safety program, a hazardous materials program, (all required 

data must be maintained at the job site) and attend safety meetings.  Toolbox talks will be 

required from each prime contractor, with a copy of, given to the Construction Manager. 
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4. All Contractors are responsible for any debris caused by their work.  A daily clean-up and 

disposal is required by each Contractor for the periods which that Contractor is 

performing work on site, on a day selected by the Construction Manager.  Each trade will 

assign at least one person to the weekly clean-up; the name of this person is to be 

submitted to the Construction Manager.  Any Contractor not providing personnel will be 

“back-charged” for labor provided by the Construction Manager. 

5. All Contractors are responsible for cutting/patching required to complete their work.  All 

exposed finishes must be ready to receive paint, etc.; all concealed openings (piping, 

ductwork, conduit, etc.) must be repaired to comply with specified wall or deck 

conditions. 

6. Multiple Crews:  To maintain the project schedule, each Prime Contractor is to provide 

multiple crews.  Each crew is to be furnished with its own supervision, cranes, scaffold, 

and other means necessary to maintain the Project Schedule. 

7. Supervision:  The proposed project manager and field superintendent for the project is to 

have at least five years experience in the proposed position.  Each successful bidder shall 

submit resumes to the Construction Manager for the proposed project manager and field 

superintendent for the project. This information will be reviewed with the Owner, 

Architect and Construction Manager for approval. Should the Project Manager and/or 

Superintendent prove unqualified for the position at any point in the project, the 

Construction Manager shall issue a letter stating that the person is to be removed from 

involvement in the project. Action by the contractor must be made within seven working 

days of receipt of such letter. 

8. Each prime contractor shall return areas disturbed by their work activities to condition 

prior to start of work.  

9. Each prime contractor shall maintain within its field office a complete and current set of 

Contract Documents (including any Addenda, Change Orders, and Modifications 

thereto), approved shop drawings, samples, color schedules and other data pertinent to 

the Project. 

10. Each prime contractor is to survey existing work and submit to the Construction Manager 

a list of damaged areas (e.g. exterior brickwork) prior to commencing work.  Any 

damaged areas not identified prior to the work shall be the responsibility of the 

contractor/ Contractors working in that area.  Construction Manager will have photos of 

existing conditions on file for reference. 

11. The General Construction Work Contract (GC #1) is required to submit a construction 

and submittal schedule based on the milestone dates to the Construction Manager for 

review and comment no later than 2 weeks after a Notice to Proceed for the work is 

issued. The other Prime Contractors have 5 days to complete their construction and 

submittal schedules after the Construction Manager distributes the General Construction 

Contractor's schedule.  

12. Unless a specific item or material is noted as to remain the Owner's property or to become 

the Contractor's property (or similar words), any material having salvage or reuse value 

shall be inspected by the Owner. If the Owner wishes to retain this material, it shall be 

turned over to him on the site where directed. If the Owner designates the material as 

scrap, it shall become the Construction Manager’s property and removed from the site. 

Material having salvage value shall be carefully removed.  If the Construction Manager 

designates the material as scrap, it shall become the contractor’s property and removed 

from the site by the contractor. Material having salvage value shall be carefully removed. 

13. When the building is occupied and fire alarm and safety system work is in progress, the 

Electrical Contractor (Contract #4) shall continuously maintain the existing building's fire 

alarm and detection system and exit, and emergency lighting system or provisions must 

be made by the Electrical Contractor to provide equivalent safety. Electrical Contractor 

must notify the local fire department of any non-operating systems. 
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14. All personnel required to be on site shall have all required personnel protective equipment 

on, while on the project site. 

15. All personnel on site shall have a photo ID displayed where visible, while on the project 

site. Those without will be removed from site at once. If the same individual fails to have 

the ID a second time they will be removed from site and not be allowed back on site. 

1.18 TESTING 

A. Required testing and test procedures are indicated under each Division of the Technical 

Specifications.  Other testing shall be performed per generally accepted standards. 

B. The Architect shall reserve the right to require additional information as is deemed necessary to 

fully evaluate testing results. 

C. The Owner shall employ and pay for an independent testing and inspection agency for testing 

requirements of their work as assigned by this scope of work. All testing shall be per technical 

specification requirements The Prime Contractor requiring testing will notify the Construction 

Manager forty-eight hours in advance of the required testing to allow for coordination and 

scheduling. Failure to give sufficient notice will require the prime contractor to pay for alternate 

testing to satisfy the specification.   

1.19 WORK SEQUENCE 

A. The Work will be conducted to provide the least possible interference to the activities of the 

Owner’s personnel. 

B. All contract scopes of work in unoccupied areas of work can be performed weekdays according 

to milestone schedule.  Please see schedule for scheduled second shift work.  Work cannot be 

performed in occupied areas.  Work shall be scheduled off-hours, vacations and weekends for 

occupied areas.  A Construction Manager Superintendent must be on site at all times that work 

is being performed. If a contractor fails to maintain the progress as indicated by the milestone 

schedule by no other fault but its own and requires overtime to complete the work; the 

contractor shall make arrangements with the Construction Manager 24 hours in advance and 

pay for a Construction Manager’s superintendent at $150.00 per hour. In the event that the 

cause for delay is multi-contract, then the costs shall be distributed evenly among contracts. 

Advise the Construction Manager 48 hours prior to commencing work inside the building. 

C. Coordination of any utility and/or power interruption must be done with the Construction 

Manager.  Shutdowns must occur during off-hours and on days when the building is not 

occupied by the owner. 

D. Construction access to the site shall be limited to those designated for contractor’s personnel, 

equipment and deliveries by the Owner.  Contractors’ staging, parking and storage shall be 

coordinated by the Construction Manager. 

E. Each Contractor shall inspect the site and review the AHERA report on file for the presence of 

asbestos.  Unless otherwise noted, there will be asbestos containing material in place that will 

require work to take place in the vicinity of, around and/or next to.  Each prime contractor that 

will be working above ceilings, demolishing, in crawl spaces, boiler rooms and all other areas 

that may contain asbestos per the AHERA report, shall employ “Allied Trades:  

certified/licensed tradesman as part of the onsite workforce”. 

1.20 OCCUPANCY REQUIREMENTS 



SUMMARY OF PROJECT   01 12 00-27 

                  

Port Jervis City School District  Section 01 1200 
2019-011 Port Jervis CSD PH1 RE-BID 02.04.2022 Summary of Work 
Project No. 2019-011 PH1  Page 27 of 28 

A. The General Work Contractor shall provide indoor air quality management, for their contract 

work area, as specified by the Department of Labor and OSHA for the building, when the 

building is enclosed, as determined by the Construction Manager. 

1. Provide an exhaust air system for the project indoor areas that could produce fumes, 

VOC’s off-gasses, gasses, dusts, mists, or other emissions. 

2. Exhaust air system for the project areas that could produce emissions listed in Paragraph 

1 shall be utilized.  

3. Provide temporary partitions and air seals to prevent the migration of airborne 

contaminants from unoccupied areas to occupied areas when applicable. 

B. Quality assurance: 

1. Maintain a negative pressure between the work area and the space surrounding the work 

area. 

2. Before start of work, submit a design for the exhaust air system.  Do not begin work until 

approval of the Owner is obtained. 

a. The number of machines required. 

b. Location of the machines in the workspace. 

c. Description of the methods used to test air flow and pressure differential. 

C. System operation: 

 

1. A sufficient quantity of exhaust fans in existing window openings or other approved 

locations shall be operated in accordance with the following applicable standards. 

2. Exhaust air system shall operate for a minimum of 72 hours after work is completed, or 

until all materials have cured sufficiently as to stop out gassing of fumes or odors and 

area has been ventilated to remove all detectable traces of odors and fumes. 

3. Maintain twenty-five (25) feet clearance from all temporary exhaust outlets to all active 

building outdoor air intakes. 

1.21 PROJECT MILESTONE SCHEDULE 

A. Substantial Completion is as follows: 

1. Stair #2 Renovation– September 2, 2022 

2. Area A (Addition) and Area B- August 4, 2023 

3. Area C – August 2, 2024 

B. Se also Project Manual Section 00 3113 Milestone Schedule 

C. See the milestone schedule included in Addendum #1. 

D. All Prime Contractors are required to submit a schedule based on the milestone dates to the 

Construction Manager for review and comment no later than 10 days after a Notice to Proceed 

for the work is issued.   

1.22 ALLOWANCES 

A. See Specification Section 01 21 00 – Contractor shall state where requested on the Bid Form the 

amount of the requested Allowance. Please note that Bid Item No. 1- Field Directive Allowance 

is required for all contracts and to be included in the Contractor’s Total Base Bid. 

1.25        UNIT PRICES 
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     A.      See Specification Section 01 2200- Unit Prices. Contractors shall state where requested on the     

ALTERNATES 

B. The Contractor shall state where requested on the Bid Form the amount to be added to or 

deducted from the base bid for the alternates described in Section 01 23 00 - Alternates. 

 

END OF SECTION 01 12 00 
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SECTION 01 2000
PRICE AND PAYMENT PROCEDURES

THANKPART 1  GENERAL
1.01 SECTION INCLUDES

A. Schedule of Values.
B. Procedures for preparation and submittal of applications for progress payments.
C. Documentation of changes in Contract Sum and Contract Time.
D. Change procedures.

1.02 SCHEDULE OF VALUES
A. Submit a printed schedule on AIA Form G703 - Application and Certificate for Payment

Continuation Sheet. Contractor's standard form or electronic media printout will be considered
so long as it meets the criteria as set forth below.

B. Submit Schedule of Values in duplicate within 15 business days after date of Owner-Contractor
Agreement.

C. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with
number and title of the specification Section for each project site.  Provide breakdown for both
labor and material.  Identify site mobilization, site demobilization, bonds and insurance, and
allowances seperately.

D. Include within each line item a direct proportional amount of Contractor's overhead and profit.
E. Include a line item for Record Drawings and Specifications which are to be turned over to the

Owner at the end of the project.  The amount shall not be less than 0.15 percent of the Contract
Price.

F. Revise schedule to list approved Change Orders, with each Application for Payment.
G. Include a line item for completion and/or correction of work items listed with the certificate of

substantial completion in accordance with closeout procedures. The amount shall not be less
than 1 percent of the contract price and will be withheld in its entirety until final payment is
released.

1.03 APPLICATIONS FOR PROGRESS PAYMENTS
A. Submit one (1) copy of the Certified Payroll from the Prime Contractor and all subcontractors to

the Owner prior to the submission of the Contractor's Application for Payment.
B. Payment Period:  30 calendar day period. Refer to the General Conditions.
C. Present required information in typewritten form.
D. Form:  AIA G702 Application and Certificate for Payment and AIA G703 - Continuation Sheet

including continuation sheets when required.
E. For each item, provide a column for listing each of the following:

1. Item Number.
2. Description of work.
3. Scheduled Values, indicate labor and material.
4. Previous Applications.
5. Work in Place and Stored Materials under this Application.
6. Authorized Change Orders.
7. Total Completed and Stored to Date of Application.
8. Percentage of Completion.
9. Balance to Finish.
10. Retainage.

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.
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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. Payment for stored material:  Payment for stored material shall be in accordance with the
provisions of the General Conditions.  Payments for stored material shall be in the amount of
95 percent of the value of the materials less 5 percent retainage.  No payment will be made for
materials improperly stored or improperly protected from the weather loss or other damage.  All
materials stored off-site shall be fully insured against all losses by the Contractor, and proof of
such coverage shall be submitted with the request for payment.

J. Submit a pencil copy of the Payment Application to the Resident Project Representative for
review and approval prior to the submission of hard copies.

K. Upon receipt of the approved pencil copy, prepare and submit three (3) copies of each
Application for Payment on AIA Form G702.  Include a legible copy of the approved pencil copy
with the three (3) applications for payment.

L. When Architect/Engineer 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.

1.04 MODIFICATION PROCEDURES
A. Submit name of the individual authorized to receive change documents and who will be

responsible for informing others in Contractor's employ or subcontractors of changes to the
Contract Documents.

B. Architect/Engineer will advise of minor changes in the Work not involving an adjustment to
Contract Sum or Contract Time as authorized by the Conditions of the Contract by issuing
supplemental instructions.

C. Construction Change Directive:  Architect/Engineer may issue a document, on AIA Form
G714, signed by Owner, instructing Contractor to proceed with a change in the Work, for
subsequent inclusion in a Change Order.  The Document shall describe the changes in the
Work and designates method of determining any change in Contract Sum or Contract Time.
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.

D. Proposal Request:  Architect/Engineer may issue a document which includes a detailed
description of a proposed change with supplementary or revised Drawings and
specificationswith a stipulation of any overtime work requiredand the period of time during
which the requested price will be considered valid.  Contractor shall prepare and submit a fixed
price quotation within 7 calendar days.

E. Contractor may propose a change by submitting a request for change to Architect/Engineer,
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 01 6000.

F. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.
1. For change requested by Architect/Engineer for work falling under a fixed price contract,

the amount will be based on Contractor's price quotation.
2. For change requested by Contractor, the amount will be based on the Contractor's request

for a Change Order as approved by Architect/Engineer.
3. For pre-determined unit prices and quantities, the amount will based on the fixed unit

prices.
4. For change ordered by Architect without a quotation from Contractor, the amount will be

determined by Architect based on the Contractor's substantiation of costs as specified for
Time and Material Work.
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G. Time and Material Change Order:  Submit itemized account and supporting data after
completion of change, within time limits indicated in the Conditions of the Contract.
 Architect/Engineer will determine the change allowable in Contract Sum and Contract Time as
provided in the Contract Documents.
1. Maintain detailed records of work done on time and material basis.  Provide full

information required for evaluation of proposed changes and to substantiate costs for
changes in the work

H. Substantiation of Costs:  Provide full information required for evaluation.
1. Provide following data:

a. Quantities of products, labor, and equipment.
b. Overhead and profit.
c. Justification for any change in Contract Time.
d. Credit for deletions from Contract, similarly documented.

I. Execution of Change Orders:  Architect/Engineer will issue Change Orders for signatures of
parties as provided in the Conditions of the Contract on AIA G701.

J. 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.

K. 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.

L. Promptly enter changes in Project Record Documents.
M. Payment for rock excavation shall be in accordance with unit price allowances:  Rock

excavation is defined as removal of established bedrock, ledge rock, or similarly naturally
occurring material which cannot be removed using conventional excavating equipment.
 Excavation and removal of rock fragments and boulders greater than 1 cubic yard in volume
shall also be included in rock excavation.  Payment lines for rock excavation shall include
trimming of rock back on each side of trenches so that no rock protrudes within 6" of the
installed pipe on sides or bottom.  Payment lines for rock excavation necessary for excavation
of foundation shall include trimming of rock to 1'-0" beyond outside face of footing or grade
beam.

1.05 APPLICATION FOR FINAL PAYMENT
A. Prepare Application for Final Payment as specified for progress payments, identifying total

adjusted Contract Sum, previous payments, and sum remaining due.
B. Application for Final Payment will not be considered until the following have been

accomplished:
1. All closeout procedures specified in Section 01 7000.
2. All Items to be Completed  issued at the time of Substantial Completion are completed

and accepted.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 2100
ALLOWANCES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cash allowances.
B. Payment and modification procedures relating to allowances.

1.02 RELATED REQUIREMENTS
A. Section 01 2000 - Price and Payment Procedures:  Additional payment and modification

procedures.
1.03 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 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.

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. On notification of which products have been selected, execute purchase agreement with

designated supplier and installer.
4. Arrange for and process Shop Drawings, product data, and samples.  Arrange for delivery.
5. 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.

F. It is expressly understood that, at the completion of the project, all remaining usused portions of
the allowance(s), shall be credited to the Owner. A deductive Change Order will be prepared by
Architect and executed by the Architect, Construction Manager, Owner and Contractor.    

1.04 ALLOWANCE SCHEDULE
A. Contract No. 1: GC1 - 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 $500,000.00 for Work Directive Changes
as authorized by the Construction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

B. Contract No. 2: SC1 - Site Construction:
1. Bid Item No.1 - Field Directive Allowance: The Site Contractor shall include in his Total

Base Bid a cash allowance in the amount $100,000.00 for Work Directive Changes as
authorized by the Construction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

2. Bid Item No. 2 - Contaminated Soils (1 to 100 cubic yards):  The Site Contractor shall
include in his Total Base Bid an allowance for the removal and disposal of 1 to 100 cubic
yards of petroleum contaminated soils and replacement with granular fill - work is
associated with the removal of the underground fuel oil tank at the Middle School, in
accordance with pertinent provisions of the General Conditions of the Construction
Contract.
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3. Bid Item No. 3 - Contaminated Ground Water Allowance (1 to 500 Gallons): The Site
Contractor shall include in his Total Base Bid an allowance for the removal and disposal of
of 1 to 500 Gallons of petroleum contaminated ground water associated wiht the removal
of the underground fuel oil tank at the Middle School, in accrodance with the pertinent
provsions of the General Conditions of the Construction Contract.

C. Contract No. 3: MC1 - Mechanical Construction:
1. Bid Item No.1 - Field Directive Allowance: The Mechanical Contractor shall include in his

Total Base Bid a cash allowance in the amount $250,000.00 for Work Directive Changes
as authorized by the Construction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

D. Contract No. 4: EC1 - Electrical Construction:
1. Bid Item No.1 - Field Directive Allowance: The Electrical Contractor shall include in his

Total Base Bid a cash allowance in the amount $150,000.00 for Work Directive Changes
as authorized by the Construction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

E. Contract No. 5: PC1 - Plumbing Construction:
1. Bid Item No.1 - Field Directive Allowance: The Plumbing Contractor shall include in his

Total Base Bid a cash allowance in the amount $100,000.00 for Work Directive Changes
as authorized by theConstruction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

F. Contract No. 7: FS1 - Food Service:
1. Bid Item No.1 - Field Directive Allowance: The Food Service Contractor shall include in his

Total Base Bid a cash allowance in the amount $50,000.00 for Work Directive Changes as
authorized by the Construction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

G. Contract No. 9: WC1 - Window Construction:
1. Bid Item No.1 - Field Directive Allowance: The Window Contractor shall include in his

Total Base Bid a cash allowance in the amount $80,000.00 for Work Directive Changes as
authorized by the Construction Manager in accordance with pertinent provisions of the
General Conditions of the Construction Contract.

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

END OF SECTION
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SECTION 01 2200
UNIT PRICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. List of unit prices, for use in preparing Bids.
B. Measurement and payment criteria applicable to Work performed under a unit price payment

method.
1.02 RELATED REQUIREMENTS

A. Document 00 2113 - Instructions to Bidders:  Instructions for preparation of pricing for  Unit
Prices.

B. Section 01 2000 - Price and Payment Procedures:  Additional payment and modification
procedures.

1.03 COSTS INCLUDED
A. Unit Prices included on the Bid Form shall include full compensation for all required labor,

products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.04 UNIT QUANTITIES SPECIFIED
A. Quantities indicated in the Bid Form are for bidding and contract purposes only.  Quantities and

measurements of actual Work will determine the payment amount.
1.05 MEASUREMENT OF QUANTITIES

A. Measurement methods delineated in the individual specification sections complement the
criteria of this section.  In the event of conflict, the requirements of the individual specification
section govern.

B. Take all measurements and compute quantities.  Measurements and quantities will be verified
by Architect.

C. Assist by providing necessary equipment, workers, and survey personnel as required.
D. Measurement by Volume:  Measured by cubic dimension using mean length, width and height

or thickness.
E. Contractor's Engineer Responsibilities:  Sign surveyor's field notes or keep duplicate field notes

, calculate and certify quantities for payment purposes.
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.

1.07 SCHEDULE OF UNIT PRICES
A. Item: Unit Price No. 1 - Contaminated Soils: Per Cubic Yard removal, and legal disposal off site

and replacement with granular fill. ; Refer also to Sections 31 2316 Excavation and 31 2323 Fill .
B. Item: Unit Price No. 2 - Contaminated Ground Water: Per Gallon, associated with the removal

of the underground fuel oil tank at the Middle School.
C. Item: Unit Price No. 3 - Hazardous Pipe Fittings: Per pipe elbow removal and lega disposal off

of site.
D. Item: Unit Price No. 4 - Vinyl Asbestos Tile: Per SF removal and legal disposal off of site.

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

END OF SECTION
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SECTION 01 2300
ALTERNATES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Procedures for pricing Alternates.
B. Schedule of Alternates.

1.02 ACCEPTANCE OF ALTERNATES
A. The Contractor shall include in the appropriate line on his Bid Form an amount sufficient to

cover the cost of all work required of his Contract as detailed for each Alternate.
B. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.

 Accepted Alternates will be identified in the Owner-Contractor Agreement.
C. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.03 SCHEDULE OF ALTERNATES
A. Contract No. 1 - General Construction

1. Alternate  No. GC-1  - Internal Performance Platform :
a. Provide General Construction work associated with new internal performance

platform off cafeteria, gym storage, toilet rooms and enlarged lobby and mechanical
room of approximately 4,260 SF as shown in the contract documents.

2. Alternate  No. GC-2  - Performance Platform off Gym :
a. Provide General Construction work associated with new performance platform off the

gym of approximately 1,870 SF as shown in the contract documents.
3. Alternate  No. GC-3  - Main Cupola Restoration :

a. Provide restoration to the main cupola as shown on the contract documents.
4. Alternate  No. GC-4  - Electrically Raised Gym Curtain Divider :

a. Provide credit for providing electrically operated gym curtain divider in lieu of the
folding partition wall that is included in the base bid.

5. Alternate No. GC-5 - VCT Flooring in Lieu of LVT Flooring:
a. Provide credit for new vinyl composition tile (VCT) flooring in lieu of LVT in all areas

shown to receive LVT. Refer to the finish plans and floor patterns on construction
documents.

B. Contract No. 2 - Site Construction
1. Alternate  No. SC-1   - Internal Performance Platform  

a. Provide Site Construction work associated with new internal performance platform off
cafeteria, gym storage, toilet rooms and enlarged lobby and mechanical room of
approximately 4,260 SF as shown in the contract documents.

2. Alternate  No. SC-2   - Performance Platform off Gym. 
a. Provide Site Construction work associated with new performance platform off the

gym of approximately 1,870 SF as shown on the contract documents.
C. Contract No. 3 - Mechanical Construction

1. Alternate  No. MC-1   - Internal Performance Platform and Toilet Rooms 
a. Provide Mechanical Construction work associated with new internal performance

platform off cafeteria, gym storage, toilet rooms and enlarged lobby and mechanical
room of approximately 4,260 SF as shown in the contract documents.

2. Alternate  No. MC-2   - Performance Platform off Gym. 
a. Provide Mechanical Construction work associated with new performance platform off

the gym of approximately 1,870 SF as shown on the contract documents.
D. Contract No. 4 - Electrical Construction

1. Alternate  No. EC-1   - Internal Performance Platform and Toilet Rooms  
a. Provide Electrical Construction work associated with new internal performance

platform off cafeteria, gym storage, toilet rooms and enlarged lobby and mechanical
room of approximately 4,260 SF as shown on the contract documents.
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2. Alternate No. EC-2  - Performance Platform off Gym.
a. Provide Electrical Construction work associated with new performance platform off

the gym of approximately 1,870 SF as shown on the contract documents.
E. Contract No. 5 - Plumbing Construction

1. Alternate No. PC-1 - Internal Performance Platform and Toilet Rooms 
a. Provide all Plumbing work associated with the new performance platform and toilet

rooms as shown on the contract documents.
2. Alternate No. PC-2 - Performance Platform off Gym. 

a. Provide all Plumbing (sprinkler) work associated with the new performance platform
off the gym as shown on the contract drawings.

F. Contract No. 9 - Window Construction
1. Alternate No. SC-1  - Internal Performance Platform 

a. Provide window work associated with new internal performance platform off cafeteria,
gym storage, toilet rooms and enlarged lobby and mechanical room of approximately
4,260 SF as shown on the contract drawings (Drawing A500.1).

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

END OF SECTION
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SECTION 01 3000
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. General administrative requirements.
B. Preconstruction meeting.
C. Progress meetings.
D. Construction progress schedule.
E. Coordination drawings.
F. Submittals for review, information, and project closeout.
G. Requests for Interpretation (RFI) procedures.
H. Submittal procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 6000 - Product Requirements:  General product requirements.
B. Section 01 7000 - Execution and Closeout Requirements:  Additional coordination

requirements.
C. Section 01 7800 - Closeout Submittals:  Project record documents; operation and maintenance

data; warranties and bonds.
1.03 GENERAL ADMINISTRATIVE REQUIREMENTS

A. Comply with requirements of Section 01 7000 - Execution and Closeout Requirements for
coordination of execution of administrative tasks with timing of construction activities.

B. Make the following types of submittals to Architect:
1. Requests for Interpretation (RFI).
2. Requests for substitution.
3. Shop drawings, product data, and samples.
4. Test and inspection reports.
5. Design data.
6. Manufacturer's instructions and field reports.
7. Applications for payment and change order requests.
8. Progress schedules.
9. Coordination drawings.
10. Correction Punch List and Final Correction Punch List for Substantial Completion.
11. Closeout submittals.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRECONSTRUCTION MEETING

A. Architect will schedule a meeting after Notice of Award.
B. Attendance Required:

1. Owner.
2. Architect.
3. Contractor.

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.
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5. Designation of personnel representing the parties to Contract  .
6. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.02 PROGRESS MEETINGS
A. Architect will make arrangements for meetings, prepare agenda with copies for participants,

preside at meetings.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

C. 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.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 CONSTRUCTION PROGRESS SCHEDULE - SEE SECTION 01 3216
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.
3.04 COORDINATION DRAWINGS
3.05 REQUESTS FOR INTERPRETATION (RFI)

A. Definition:  A request seeking one of the following:
1. An interpretation, amplification, or clarification of some requirement of Contract

Documents arising from inability to determine from them the exact material, process, or
system to be installed; or when the elements of construction are required to occupy the
same space (interference); or when an item of work is described differently at more than
one place in Contract Documents.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.
B. Whenever possible, request clarifications at the next appropriate project progress meeting, with

response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.
C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of

Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.
1. Prepare a separate RFI for each specific item.
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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 in a format and with content acceptable to Owner.
3. Prepare using an electronic version of the form appended to this section.
4. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.
1. Include in each request Contractor's signature attesting to good faith effort to determine

from Contract Documents information requiring interpretation.
2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).
b. Approval of substitutions (see Section - 01 6000 - Product Requirements)
c. Changes that entail change in Contract Time and Contract Sum (comply with

provisions of the Conditions of the Contract).
d. Different methods of performing work than those indicated in the Contract Drawings

and Specifications (comply with provisions of the Conditions of the Contract).
3. Improper RFIs:  Requests not prepared in compliance with requirements of this section,

and/or missing key information required to render an actionable response.  They will be
returned without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the
question.  They will be returned without a response, with an explanatory notation.

E. Review Time:  Architect will respond and return RFIs to Contractor within seven 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.

3.06 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES

article below and for record documents purposes described in Section 01 7800 - Closeout
Submittals.

3.07 SUBMITTALS FOR INFORMATION
A. When the following are specified in individual sections, submit them for information:

1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.
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3.08 SUBMITTALS FOR PROJECT CLOSEOUT
A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout in

compliance with requirements of Section 01 7800 - Closeout Submittals:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
END OF SECTION
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SECTION 01 3216
CONSTRUCTION PROGRESS SCHEDULE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preliminary schedule.
B. Construction progress schedule.

1.02 REFERENCES
A. AGC (CPSM) - Construction Planning and Scheduling Manual 2004.

1.03 SUBMITTALS
A. Within 10 business days after date of Agreement, each Prime Contractor shall submit to the

Construction Manager and Architect three (3) prints of a preliminary construction schedule to be
used for the generation of a MASTER CONSTRUCTION SCHEDULE created by the General
Contractor.

B. If preliminary schedule requires revision after review, the Prime Contractor shall submit revised
schedule within 10 business days.

C. The MASTER CONSTRUCTION SCHEDULE created by the General Contractor shall be a
computer generated CPM format including all Prime Contractors work items and format as
outlined in the contract documents.

D. Within 30 calendar days after the Owner's Notice to Proceed, the General Contractor shall
submit seven (7) prints of his created MASTER CONSTRUCTION SCHEDULE to the
Construction Manager and one (1) print to the Architect.

E. MASTER CONSTRUCTION SCHEDULE and shall be revised and updated monthly, prior to
each project meeting by the General Contractor using each Prime Contractors submitted
updated schedules.

F. Failure to submit revised schedules by any Prime Contractor will result in the withholding of
payment requisitions.

1.04 QUALITY ASSURANCE
A. Employ a scheduler who is thoroughly trained and experienced in compiling construction

schedule data and in preparing and issuing periodic reports as required below.
1. Perform data preparation, analysis, charting, and updating in accordance with standard

approved by the Construction Manager and Architect/Engineer.
2. Reliance upon the approved schedule:

a. The construction schedule as approved by the Construction Manager will be an
integral part of the Contract and will establish interim completion dates for the various
activities under the Contract.

b. Should any activity not be completed within 15 business days after the stated
scheduled date, the Owner shall have the right to require the Contractor to expedite
completion of the activity by whatever means the Owner deems appropriate and
necessary, without additional compensation to the Contractor (in accordance with the
General and Supplementary Conditions).

c. Costs incurred by the Owner, Construction Manager and Architect/Engineer in
connection with expediting construction activity under this article shall be reimbursed
by the Contractor.

d. It is expressly understood and agreed that failure by the Owner to exercise the option
either to order the Contractor to expedite an activity or to expedite the activity by
other means shall not be considered to set a precedent for any other activities.

e. The Owner may withhold payment requisitions if the project schedule is not current
and/or does not show Contractor's means, method, and sequence for addressing
Delinquent Work items.
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1.05 SCHEDULE FORMAT
A. Critical Path Method - Computerized Format.
B. Listings:  In chronological order according to the start date for each activity.  Identify each

activity with the applicable specification section number.
C. Diagram Sheet Size:  Maximum 24 inches x 36 inches or width required.
D. Scale and Spacing:  To allow for notations and revisions.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRELIMINARY SCHEDULE

A. Prepare preliminary schedule in the form of a horizontal bar chart.
B. Within 10 calendar days after date of agreement, each Prime Contractor shall submit three (3)

prints of a preliminary construction schedule.
C. Within 30 days after receipt of Notice to Proceed, the General Contractor shall complete the

construction analysis in preliminary form, meet with the Construction Manager and
Architect/Engineer to review contents of the proposed construction schedule, and make all
revisions agreed upon.  Submit in accordance with the above.

3.02 CONTENT
A. Show complete sequence of construction by activity with dates for beginning and completion of

each element of construction.
B. Identify each item by specification section number.
C. Show accumulated percentage of completion of each item, and total percentage of Work

completed, as of the first day of each month.
D. Provide separate schedule of submittal dates for Shop Drawings, product data, and samples,

 and dates reviewed submittals will be required from Architect / Engineer.  Indicate decision
dates for selection of finishes.

E. Coordinate content with schedule of values as listed in the General Conditions of the Contract
for Construction and the Supplementary Conditions of the Contract for Construction.

F. Provide legend for symbols and abbreviations used.
3.03 CONSTRUCTION ANALYSIS

A. Graphically show on a bar chart the order and interdependence of all activities necessary to
complete the Work and the sequence in which each activity is to be accomplished, as planned
by the Contractor and his project field superintendent in coordination with all subcontractors
whose Work is shown on the diagram.

B. Include, but do not necessarily limit indicated activities to:
1. Project mobilization.
2. Submittal and approval of Shop Drawings and samples.
3. Procurement of equipment and critical materials.
4. Fabrication of special material and equipment, and its installation and testing.
5. Final clean-up.
6. Final inspecting and testing.
7. All activities by the Architect/Engineer and / or Construction Manager that effect progress,

required dates for completion, or both, for all and each part of the Work.
3.04 BAR CHARTS

A. Include a separate bar for each major portion of Work or operation.
B. Identify the first work day of each week.
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3.05 REVIEW AND EVALUATION OF SCHEDULE
A. Participate in joint review and evaluation of schedule with Construction Manager,  Architect /

Engineer at each submittal.
B. Evaluate project status to determine Work behind schedule and Work ahead of schedule.
C. After review, revise as necessary as result of review, and resubmit within 10 calendar days.

3.06 UPDATING SCHEDULE
A. Maintain schedules to record actual start and finish dates of completed activities.
B. Indicate progress of each activity to date of revision with projected completion date of each

activity.
C. Annotate diagrams to graphically depict current status of Work.
D. Identify activities modified since previous submittal, major changes in Work, and other

identifiable changes.
E. Indicate changes required to recover for delays required to maintain major milestones and Date

of Substantial Completion.
F. Submit reports required to support recommended changes.
G. Provide narrative report to define problem areas, anticipated delays, and impact on the

schedule.  Report corrective action taken or proposed and its effect including the effects of
changes on schedules of separate contractors.

3.07 REVISIONS
A. Make only those revisions to approved construction schedule as are approved in advance by

the Construction Manager and Architect / Engineer.
END OF SECTION
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SECTION 01 3300
  SUBMITTAL PROCEDURES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Submittal Procedures.
B. Submittals for Shop Drawings, Product Data, Samples and other submittals.
C. Number of copies of submittals.

1.02 RELATED REQUIREMENTS
A. General and Supplementary Conditions for submitting Applications for Payment and the

Schedule of Values.
B. Section 01 3000 for submitting and distributing meeting and conference minutes and for

submitting Coordination Drawings.
C. Section 01 3216 for submitting schedules and reports, including Contractor's Construction

Schedule and the Submittals Schedule.
D. Section 01 4000 for submitting test and inspection reports and for mockup requirements.
E. Section 01 4533 for submitting test and inspection reports.
F. Section 01 7800 for submitting warranties.
G. Section 01 7800 for submitting Record Drawings, Record Specifications, and Record Product

Data.
H. Section 01 7800 for submitting operation and maintenance manuals.
I. Section 01 7900 for submitting of demonstration of equipment and training of Owner's

personnel.
J. Divisions 02 through 49 Sections for specific requirements for submittals in those Sections.

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

action. Submittals may be rejected for not complying with requirements.
1.04 SUBMITTAL PROCEDURES

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be provided by
Architect for Contractor's use in preparing submittals upon execution of the required release
forms and written approval of the Owner.  Consult the office of the Architect for costs and other
information pertaining to the process for the release of CADD files.

B. Coordination:  Coordinate preparation and processing of submittals with performance of
construction activities.
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,

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

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

with other submittals until related submittals are received.
C. Submittals Schedule:  Comply with requirements in Section 01 3216 for list of submittals and

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

follows. Time for review shall commence on Architect's receipt of submittal.  No extension of
the Contract Time will be authorized because of failure to transmit submittals enough in
advance of the Work to permit processing, including resubmittals.
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1. Initial Review: Allow 30 days for initial review of each submittal.  Allow additional time if
coordination with subsequent submittals is required.  Architect will advise Contractor when
a submittal being processed must be delayed for coordination.

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

3. Resubmittal Review:  Allow 30 days for review of each resubmittal.
4. Sequential Review:  Where sequential review of submittals by Architect's consultants,

Owner, or other parties is indicated, allow 30 days for initial review of each submittal.
5. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals

may be transmitted simultaneously to Architect and to Architect's consultants, allow 30
days for review of each submittal.  Submittal will be returned to Architect before being
returned to Contractor.  Submit samples, chips, charts for materials and products for
which color, pattern, texture of other characteristics are required to be selected. All color
submittals will be required before any color selections will be approved, in order to ensure
color integrity for the entire project.  Approval for color selections may take up to 30 days
after all samples are received.  No extension of Contract Time will be authorized because
of failure to transmit submittals enough in advance of the Work to permit processing.

E. Identification:  Place a permanent label or title block on each submittal for identification.
1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 6 by 8 inches on label or beside title block to record

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

a. Project name.
b. Date.
c. Name and address of Architect.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by a decimal
point and then a sequential number (i.e., 06 1000.01). Resubmittals shall include
an alphabetic suffix after another decimal point (i.e., 06 1000.01.A).

i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.

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

G. Additional Copies:  Unless additional copies are required for final submittal, and unless
Architect observes noncompliance with provisions in the Contract Documents, initial submittal
may serve as final submittal.
1. Submit one (1) copy of submittal to concurrent reviewer in addition to specified number of

copies to Architect.
H. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.

Transmit each submittal using a transmittal form. Architect will return submittals, without review,
received from sources other than Contractor.
1. Transmittal Form:  Provide locations on form for the following information:

a. Project name.
b. Date.
c. Destination (To:).
d. Source (From:).
e. Names of subcontractor, manufacturer, and supplier.
f. Category and type of submittal.
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g. Submittal purpose and description.
h. Specification Section number and title.
i. Drawing number and detail references, as appropriate.
j. Transmittal number, numbered consecutively.
k. Submittal and transmittal distribution record.
l. Remarks.
m. Signature of transmitter:  On an attached separate sheet, prepared on Contractor's

letterhead, record relevant information, requests for data, revisions other than those
requested by Architect  on previous submittals, and deviations from requirements in
the Contract Documents, including minor variations and limitations.  Include same
label information as related submittal.

I. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of

revision.
J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers,

fabricators, installers, authorities having jurisdiction, and others as necessary for performance
of construction activities.  Show distribution on transmittal forms.

PART 2 PRODUCTS
2.01 ACTION SUBMITTALS

A. General: Prepare and submit Action Submittals required by individual Specification Sections.
B. Product Data: Collect information into a single submittal for each element of construction and

type of product or equipment.
1. If information must be specially prepared for submittal because standard printed data are

not suitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include "Accessory Material VOC Content Certification Form" with all Product Data

submittals.
4. Include the following information, as applicable:

a. Manufacturer's written recommendations
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.
i. Mill reports.
j. Standard product operation and maintenance manuals.
k. Compliance with specified referenced standards.
l. Testing by recognized testing agency.
m. Application of testing agency labels and seals
n. Notation of coordination requirements.

1) Submit Product Data before or concurrent with Samples.
5. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not

base Shop Drawings on reproductions of the Contract Documents or standard printed
data.
a. Preparation: Fully illustrate requirements in the Contract Documents. Include the

following information, as applicable:
1) Dimensions.
2) Identification of products.
3) Fabrication and installation drawings.
4) Roughing-in and setting diagrams.
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5) Wiring diagrams showing field-installed wiring, including power, signal, and
control wiring.

6) Shopwork manufacturing instructions.
7) Templates and patterns.
8) Schedules.
9) Design calculations.
10) Compliance with specified standards.
11) Notation of coordination requirements.
12) Notation of dimensions established by field measurement.
13) Relationship to adjoining construction clearly indicated.
14) Seal and signature of professional engineer if specified.
15) Wiring Diagrams: Differentiate between manufacturer-installed and field-installed

wiring.
(a) Sheet Size: Except for templates, patterns, and similar full-size drawings,

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

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

together in one submittal package.
b. Identification: Attach label on unexposed side of Samples that includes the following:

1) Generic description of Sample.
2) Product name and name of manufacturer.
3) Sample source.
4) Number and title of appropriate Specification Section.

(a) 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 full set(s) of available choices where
color, pattern, texture, or similar characteristics are required to be
selected from manufacturer's product line. Architect will return
submittal with options selected.

(5) Samples for Verification: Submit full-size units or Samples of size
indicated, prepared from same material to be used for the Work, cured
and finished in manner specified, and physically identical with material
or product proposed for use, and that show full range of color and
texture variations expected. Samples include, but are not limited to,
the following: partial sections of manufactured or fabricated
components; small cuts or containers of materials; complete units of
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 Sample sets; remainder will be returned. Mark up and retain
one returned Sample set as a Project Record Sample.
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(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
sets of paired units that show approximate limits of variations.

7. Product Schedule or List: As required in individual Specification Sections, prepare a
written summary indicating types of products required for the Work and their intended
location. Include the following information in tabular form:
a. Type of product. Include unique identifier for each product.
b. Number and name of room or space.
c. Location within room or space.

8. Schedule: Comply with requirements specified in Section 01 3216.
9. Application for Payment: Comply with requirements specified in General and

Supplementary Conditions.
10. Schedule of Values: Comply with requirements specified in General and Supplementary

Conditions.
11. 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:
a. Name, address, and telephone number of entity performing subcontract or supplying

products.
b. Number and title of related Specification Section(s) covered by subcontract.
c. Drawing number and detail references, as appropriate, covered by subcontract.

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

1. Number of Copies: Submit one (1) copy of each submittal, unless otherwise indicated.
Architect will not return copies.

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

3. Test and Inspection Reports: Comply with requirements specified in Division 01 Section
"Quality Requirements."

4. Coordination Drawings: Comply with requirements specified in Section 01 3000.
5. Contractor's Construction Schedule: Comply with requirements specified in Section 01

3000.
6. Qualification Data: Prepare written information that demonstrates capabilities and

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

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

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

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

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

11. Material Certificates: Prepare written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.
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12. Material Test Reports: Prepare reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

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

14. Research/Evaluation Reports: Prepare written evidence, from a model code organization
acceptable to authorities having jurisdiction, that product complies with building code in
effect for Project. Include the following information:
a. Name of evaluation organization.
b. Date of evaluation.
c. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.

15. Schedule of Tests and Inspections: Comply with requirements specified in Section 01
4000.

16. 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.

17. 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.

18. 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.

19. Maintenance Data: Prepare written and graphic instructions and procedures for operation
and normal maintenance of products and equipment. Comply with requirements specified
in Section 01 7800 - Closeout Submittals.

20. 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.

21. Manufacturer's Instructions: Prepare written or published information that documents
manufacturer's recommendations, guidelines, and procedures for installing or operating a
product or equipment. Include name of product and name, address, and telephone
number of manufacturer. Include the following, as applicable:
a. Preparation of substrates.
b. Required substrate tolerances.
c. Sequence of installation or erection.
d. Required installation tolerances.
e. Required adjustments.
f. Recommendations for cleaning and protection.

22. Manufacturer's Field Reports: Prepare written information documenting factory-authorized
service representative's tests and inspections. Include the following, as applicable:
a. Name, address, and telephone number of factory-authorized service representative

making report.
b. Statement on condition of substrates and their acceptability for installation of product.
c. Statement that products at Project site comply with requirements.
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d. Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

e. Results of operational and other tests and a statement of whether observed
performance complies with requirements.

f. Statement whether conditions, products, and installation will affect warranty.
g. Other required items indicated in individual Specification Sections.

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

24. Material Safety Data Sheets (MSDSs): Submit information directly to Owner; do not
submit to Architect.

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

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

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

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

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

2.04 NUMBER OF COPIES OF SUBMITTALS
A. Documents for Review:

1. The Contractor shall submit one (1) copy of all required information (as outlined in the
Contract Specifications). This information shall be submitted in electronic form (.pdf file
capable of being viewed on Adobe Acrobat 6.0 or later.)

2. Electronic files shall be submitted via e-mail to submittals@thebcgroup.com or
through Newforma Project Center - Info Exchange. All successful Contractors will
be given instructions on how to utilize Newforma Project Center upon the execution
of Agreements.

3. Should a contractor not have the capabilities of submitting electronically, hard copies will
be acceptable. The Contractor shall submit one (1) copy of all required information (as
outlined herein). The Architect/Engineer shall scan in the hard copy.  The
Architect/Engineer shall review, mark-up, and return via e-mail the modified electronic
submittal. It will be the contractor’s responsibility to print out returned submittals.

4. Procedures:
a. Outline Drawings: Drawings of equipment, weights, external forces, anchor details

and dimensions.
b. Wiring Diagrams: Schematic and full-line wiring diagrams for all equipment furnished.

Switch developments and internal connection diagrams for all instruments, relays,
and other devices.

c. Detail and Erection Drawings: Drawings to demonstrate that all parts will conform to
the provisions and intent of the Contract Documents.

d. Field Detail Drawings: Concrete lift drawings, reinforcing steel placing drawings and
bar lists, piping bills of materials, and electrical conduit layout drawings.

e. Drawing Review:
1) Review will not relieve the Contractor of responsibility for conformity to the

Contract Documents and correct detail and fit of parts when installed.
2) Prints marked "No Exceptions Taken" or "Exceptions as Noted" authorize the

Contractor to proceed with construction or fabrication covered by such drawings
with the corrections, if any.



Port Jervis City School District 01 3300
Additions & Alterations to PJMS RE-BID 02.04.2022 Submittal Procedures
Project No. 2019-011 PH1  Page No. 8  of 8 

3) Prints marked "Revise and Resubmit" shall be corrected and re-submitted.
4) Each drawing shall have its latest revision clearly indicated by number and date

shown in a revision block.
5) Applicable parts of the requirements of the above paragraphs shall apply equally

to other submittals.
5. Documents for Information: Submit one (1) copy.
6. Documents for Project Closeout: See Specification Section 01 7800 for Project Closeout

requirements.
7. Samples: Submit the number specified in individual specification sections; Samples will

not be returned to the contractor.
PART 3 EXECUTION
3.01 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for
compliance with the Contract Documents. Note corrections and field dimensions. Mark with
approval stamp before submitting to Architect.

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

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

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

modifications required, and return it. Architect will stamp each submittal with an action stamp
and will mark stamp appropriately to indicate action taken, as follows:
1. Final Unrestricted Release: When the Architect marks a submittal "No Exceptions Taken,"

the Work covered by the submittal may proceed provided it complies with requirements of
the Contract Documents. Final payment depends on that compliance.

2. Final-But-Restricted Release: When the Architect marks a submittal "Exceptions As
Noted," the Work covered by the submittal may proceed provided it complies with
notations or corrections on the submittal and requirements of the Contract Documents.
Final payment depends on that compliance.

3. Restricted Release, Returned for Resubmittal: When the Architect marks a submittal “For
Construction According to Notations, Revise and Resubmit,” the Work covered by the
submittal may proceed provided it complies with notations or corrections on the submittal
and requirements of the Contract Documents. Final payment depends on that compliance.
Revise or prepare a new submittal according to the notations; resubmit without delay.
Repeat if necessary to obtain different action mark.

4. Returned for Resubmittal: When the Architect marks a submittal "Resubmit," do not
proceed with Work covered by the submittal, including purchasing, fabrication, delivery, or
other activity. Revise or prepare a new submittal according to the notations; resubmit
without delay. Repeat if necessary to obtain different action mark.

5. Do not use, or allow others to use, submittals marked "Resubmit" at the Project Site or
elsewhere where Work is in progress.

6. Partial submittals are not acceptable, will be considered nonresponsive, and will be
returned without review.

7. Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

END OF SECTION
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SECTION 01 3529.10
LIFE SAFETY REQUIREMENTS DURING SCHOOL CONSTRUCTION

PART 1  GENERAL
1.01 BASIC REQUIREMENTS

A. All Construction shall comply with the New York State Education Department Commissioner’s
Regulations, Section 155.5 Uniform Safety Standards for School Construction and
Maintenance Projects.

B. The occupied portion of the school building shall always comply with the minimum requirements
necessary to maintain a valid Certificate of Occupancy and shall be monitored during
construction for safety violations by School District personnel.

C. The areas to be disturbed by reconstruction, alteration or demoition have been tested for the
presence of asbestos and lead.  See Section 02 2600 for additional information.

1.02 SAFETY AND SECURITY STANDARDS
A. General Safety and Security Standards for Construction Projects:

1. All Construction, Reconstruction and Renovation Work shall be performed in a manner to
protect the workers and public from injury.  Adjoining property and structures shall be
protected from damage at all times by all Contractors.

2. The Contractors are to maintain clear and safe passage through the existing corridors
throughout the duration of the project.

3. All construction materials shall be stored in a safe and secure manner.
4. Fences around construction supplies or debris shall be maintained.  Gates shall always be

locked unless a worker is in attendance to prevent unauthorized entry.
5. During exterior renovation Work, overhead protection shall be provided for any entry/exit,

sidewalks, or areas immediately beneath the Work Site and such areas shall be fenced off
and provided with warning signs to prevent unauthorized entry.

6. Workers shall be required to wear photo-identification badges at all times for identification
and security purposes while working at the Project Site.

7. Exterior Protection of Pedestrians:
Height of
Construction

Distance from Construction to Lot
Line

Type of Protection

8 feet or less Less than 5 feet Construct railings
8 feet or less 5 feet or more None
More than 8 feet Less than 5 feet Barrier and covered

walkway
More than 8 feet 5 feet or more, but no more than

one-forth the height of construction
Barrier and covered
walkway

More than 8 feet 5 feet or more, but between one-
forth and one-half the height of
construction

Barrier

More than 8 feet 5 feet or more, but exceeding one-
half the height of construction

None

a. Barrier Design:  Barriers shall be designed to resist loads required in Chapter 16 of
the Building Code of New York State.

8. Throughout the duration of the project, the E-Contractor (Electrical) is responsible for the
maintenance and operation of the existing fire alarm and fire detection system throughout
the building including areas occupied by the Owner and areas of renovation.

1.03 SEPARATION
A. Separation of Construction Areas from Occupied Spaces.
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1. Construction areas which are under the control of a Contractor and, therefore, not
occupied by District staff or students shall be separated from occupied areas by code
compliant construction.

2. Provisions shall be made to prevent the passage of dust and contaminants into occupied
parts of the building.  Periodic inspection and repairs of the containment barriers must be
made to prevent exposure to dust or contaminants.

3. Type 'X' gypsum board on metal studs must be used in exit ways and other areas that
require fire rated separation.

4. Heavy duty plastic sheeting may be used only for a vapor, fine dust or air infiltration
barrier, and shall not be used to separate occupied spaces from construction areas.

5. School buildings occupied during a Construction Project shall maintain required health,
safety, and educational capabilities at all times that classes are in session.

6. A specific stairwell and/or elevator shall be assigned for construction worker use during
work hours.  In general, construction workers may not use corridors, stairs, or elevators
designated for students or school staff.

7. Large amounts of debris must be removed by using enclosed chutes or a similar sealed
system.  There shall be no movement of debris through halls of occupied spaces of the
building.  No material shall be dropped or thrown outside the walls of the building.

8. All occupied parts of the building affected by renovation activity shall be cleaned at the
close of each work day utilizing hepa filtered vacuum system.

1.04 VENTILATION
A. The existing ventilation system shall be maintained throughout the Project in occupied areas.
B. The Contractor shall provide temporary ventilation and/or modification to existing ventilation

systems as indicated in the Construction Drawings or as required by the Architect, Resident
Project Representative, and Owner.

1.05 EXITING
A. Required building exiting shall be maintained at all times so that there are no dead end

conditions or corridor pockets greater than 1-1/2 times the corridor or pocket width.
B. The Contractor shall provide temporary exits and related construction to maintain exiting

capacities as required in the Construction Drawings or determined by the Architect, Resident
Project Representative, and Owner.

1.06 FIRE AND HAZARD PREVENTION
A. Areas of buildings under construction that are to remain occupied shall maintain a Certificate of

Occupancy.  In addition, all requirements itemized on the Fire Safety Inspection Report shall be
in compliance during periods of student or staff occupancy, the following shall be strictly
enforced.
1. NO SMOKING IS ALLOWED ON PUBLIC SCHOOL PROPERTY, INCLUDING

CONSTRUCTION AREAS.
2. During construction daily inspections of District occupied areas shall be conducted by

School District personnel to assure that construction materials, equipment, or debris do
not block fire exits or emergency egress windows.  The Contractor shall promptly move
any or all construction debris, materials, and/or equipment as required to maintain exist
passages at all times and clear during student or staff occupancy.

3. Proper operation of fire extinguishers, fire alarm, and smoke/fire detection systems shall
be maintained throughout the duration of the Project.

1.07 NOISE ABATEMENT
A. Construction activities and operations shall not produce noise in excess of 60 dba in occupied

spaces.  If noise levels in occupied classroom spaces exceed 60 dba the Contractor shall
provide acoustical abatement procedures or schedule activities during unoccupied times.  Each
Contractor is advised that the School District may schedule "no work" periods during the
Project.
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1.08 HAZARD CONTROL
A. The Contractor shall take every precaution to eliminate the potential of construction fumes

entering  the occupied building.  The Contractor shall take care to assure fresh air intakes do
not draw construction related fumes into the building.
1. The contractor shall be responsible for the control of chemical fumes, gases, and other

contaminates produced by welding, gasoline or diesel engines, roofing, paving, painting,
etc. to ensure they do not enter occupied portions of the building or air intakes.

B. The Contractor shall provide for "off-gassing" of volatile organic compounds introduced during
construction before occupancy. Specific attention is warranted for activities including glues,
paint, furniture, carpeting, wall coverings, and drapery. Manufacturers shall be contacted to
obtain information regarding appropriate temperatures and times needed to cure or ventilate
the product during use and before safe occupancy of a space can be assured. Building
materials or furnishings which "off-gas" chemical fumes, gases, or other contaminants shall be
aired out in a well-ventilated heated warehouse before it is brought to the Project Site for
installation or the manufacturer's recommended "off-gassing" periods must be scheduled
between installation and use of the space. If the Work will generate toxic gases that cannot be
contained in an isolated area, the Work must be done when school classes and programs are
not in session. The Work Areas must be properly ventilated and the material must be given
proper time to cure or "off gas" before re-occupancy.

C. The Contractor shall maintain the Manufacturer's Material Safety Data Sheets (MSDS) at the
site for all products used in the project. MSDS shall be provided to the School District when
requested. MSDS indicate chemicals used in the product, product toxicity, typical side effects of
exposure to the product, and safe procedures for use of the product.

D. Asbestos abatement protocols. All asbestos abatement projects shall comply with all applicable
federal and State laws including but not limited to the New York State Department of Labor
industrial code rule 56(12 NYCRR 56), and the Federal Asbestos Hazard Emergency
Response Act(AHERA),40 CFR Part 763 (Code of Federal Regulations, 1998 Edition,
Superintendent of Public Documents, U.S. Government Printing Office, Washington, DC 20402;
1998.
1. Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be

performed while the building is occupied.” Note, It is the State Education Department's
current interpretation that the term “building”, as referenced in this section, means a wing
or major section of a building that can be completely isolated from the rest of the building
with sealed non combustible construction. The isolated portion of the building must
contain potential contaminates which do not pass through the occupied portion and
ventilation systems and must be physically separated and sealed at the isolation barrier.

2. Exterior work such as roofing, flashing, siding, or soffit work may be performed on
occupied buildings provided proper variances are in place as required, and complete
isolation of ventilation systems and at windows is provided. Care must be taken to
schedule work so that classes are not disrupted by noise or visual distraction.

3. Reference Sections 02 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
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accordance with the above noted guidelines. EPA Certified Lead Risk Assessor must perform
analysis and an EPA Certified Lead Supervisor whom is also a New York State licensed
Architect or Engineer shall prepare the Lead Hazard Control Plan.
1. Reference Sections 02 6200 Asbestos, Lead and Pcb Assessment for additional

information.
G. Lead Paint. All existing painted surfaces identified as lead containing will require control and

clean-up pursuant to protocols detailed in the "Guidelines for the Evaluation and Control of
Lead-Based Paint Hazards in Housing" (June 1995; U.S. Department of Housing and Urban
Development, 451 7th Street SW, Washington, D.C. 20410 (202) 401-0388; available at the
Department of Housing and Urban Renewal web site; www.hud.gov/lea/leadwnlo.html). All
areas scheduled for construction as well as areas of flaking and peeling paint shall be tested for
the presence of lead and abated or encapsulated in accordance with the above noted
guidelines. EPA Certified Lead Risk Assessor must perform analysis.

1.09 POST CONSTRUCTION INSPECTION
A. Each Contractor is advised that the School District shall be provided the opportunity for a walk-

through inspection by the School District's Health and Safety Committee members to confirm
building safety during construction and that the area is ready to be re-opened for occupancy.

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

END OF SECTION
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SECTION 01 3553
SECURITY PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES
1.02 RELATED REQUIREMENTS

A. Section 01 1000 - Summary:  use of premises and occupancy.
B. Section 01 5000 - Temporary Facilities and Controls:   Temporary lighting.

1.03 SECURITY PROGRAM
A. Protect Work , existing premises and Owner's operations from theft, vandalism, and

unauthorized entry.
B. Initiate program in coordination with Owner's existing security system at project mobilization.
C. Maintain program throughout construction period until Owner acceptance precludes the need

for Contractor security.
1.04 ENTRY CONTROL

A. Restrict entrance of persons and vehicles into Project site and existing facilities.
B. Allow entrance only to authorized persons with proper identification.
C. Maintain log of workers and visitors, make available to Owner on request.

1.05 PERSONNEL IDENTIFICATION
A. Provide identification badge to each person authorized to enter premises.
B. Badge To Include:  Personal photograph, name  , expiration date  and employer.
C. Maintain a list of accredited persons, submit copy to Owner on request.
D. Require return of badges at expiration of their employment on the Work.

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

END OF SECTION



This  Page Intentionally Left Blank



Port Jervis City School District 01 4000
Additions & Alterations to PJMS RE-BID 02.04.2022 Quality Requirements
Project No. 2019-011 PH1  Page No. 1  of 4 

SECTION 01 4000
QUALITY REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. Testing and inspection agencies and services.
D. Contractor's design-related professional design services.
E. Control of installation.
F. Mock-ups.
G. Tolerances.

1.02 RELATED REQUIREMENTS
A. Section 01 3000 - Administrative Requirements:  Submittal procedures.
B. Section 01 6000 - Product Requirements:  Requirements for material and product quality.

1.03 DEFINITIONS
A. 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:

1.04 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.
C. Scope of Contractor's Professional Design Services:  Provide for the following items of work:

1. Structural Design:   Include physical characteristics, engineering calculations, and
resulting dimensional limitations as described in Section 08 4313 - Aluminum-Framed
Storefronts.

2. Structural Design:  Include calculations for resisting wind loads, physical characteristics,
resulting dimensional limitations as described in Section 08 4500 - Translucent Wall and
Roof Assemblies.

3. Design of Structural Components:  As described in Section 14 2400 - Hydraulic Elevators.
4. Sprinkler Layout:  Coordinate with ceiling installation, detailed pipe layout, and hydraulic

calculations as described in Section 21 1300 - Fire-Suppression Sprinkler Systems.
5. Design of Structural Fill:  As described in Section 31 2323 - Fill.
6. Design of Geofoam Fill:  As described in Section 31 2323.43 - Geofoam.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and

to Contractor.
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/inspection.
h. Date of test/inspection.
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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.

C. Manufacturer's Field Reports:  Submit reports 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.
1.06 QUALITY ASSURANCE

A. 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.

1.07 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. 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.

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

specified testing.
B. Employment of agency in no way relieves Contractor of obligation to perform Work in

accordance with requirements of Contract Documents.
PART 3  EXECUTION
2.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
2.02 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
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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. Provide supervisory personnel who will oversee mock-up construction. Provide workers that will

be employed during the construction at Project.
D. Tests shall be performed under provisions identified in this section and identified in the

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

flashings, seals, and finishes.
F. 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.

2.03 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.

2.04 TESTING AND INSPECTION
A. See individual specification sections for testing and inspection required.
B. Testing Agency Duties:

1. Test samples of mixes submitted by Contractor.
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

standards.
4. Ascertain compliance of materials and mixes with requirements of Contract Documents.
5. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

Work or products.
6. Perform additional tests and inspections required by Architect.
7. 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.

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 and laboratory 24 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.
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6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

E. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

F. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

2.05 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 01 4533
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Code-required special inspections.
B. Testing services incidental to special inspections.
C. Submittals.
D. Manufacturers' field services.
E. Fabricators' field services.

1.02 RELATED REQUIREMENTS
A. Statement of Special Inspections
B. Document 00 3100 - Available Project Information:  Soil investigation data.
C. Section 01 3000 - Administrative Requirements:  Submittal procedures.
D. Section 01 4000 - Quality Requirements.

1.03 DEFINITIONS
A. Code or Building Code:  2020 Building Code of New York State (BCNYS) Adopted by Authority

Having Jurisdiction, Including All Applicable Amendments and Supplements and specifically,
Chapter 17 - Special Inspections and Tests.

B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:
1. Special inspections are inspections and testing of materials, installation, fabrication,

erection or placement of components and connections mandated by the AHJ that also
 require special expertise to ensure compliance with the approved Contract Documents
and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

1.04 REFERENCE STANDARDS
A. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).
B. AISC 360 - Specification for Structural Steel Buildings 2016 (Revised 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. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement 2020.
E. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the

Field 2021a.
F. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete 2017.
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 2019.
H. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection,

Testing, or Special Inspection 2021.
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 (2021).
M. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel 2018.
N. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars 2018, with Amendment.
O. IAS AC89 - Accreditation Criteria for Testing Laboratories 2020.
P. IAS AC291 - Accreditation Criteria for Special Inspection Agencies AC291 2019.
Q. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
R. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel Deck

2017.
S. SJI 100 - Standard Specifications for K-Series, LH-Series, and DLH-Series Open Web Steel

Joists, and for Joist Girders 2020.
T. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2016.

1.05 SPECIAL INSPECTOR/TESTING AGENCY QUALIFICATIONS
A. The approved Special Inspector/Testing Agency shall be objective and competent to complete

the work of this section and shall complete the work in accordance with the Building Code of
New York State.

B. The approved Special Inspector/Testing Agency shall disclose any and all possible conflicts of
interest that may affect objectivity.

C. The approved Special Inspector/Testing Agency shall have adequate equipment to perform the
required testing of this section.

D. The approved Special Inspector/Testing Agency shall employ experienced personnel trained
and educated in conducting, supervising and evaluating tests and/or inspections. The Testing
Agency shall employ a full time licensed Professional Engineer on staff who shall certify all test
reports. The Engineer shall be in responsible charge of the field and laboratory testing
operations.

E. The approved Special Inspector/Testing Agency shall comply with ASTM E-329
F. The approved Special Inspector/Testing Agency shall submit to the Design Professional in

Responsible Charge and Code Enforcement Officer the aforementioned information prior to the
commencement of inspection activities. In addition, the Special Inspector shall identify the full
time New York State Licensed Professional Engineer who shall be responsible for the Special
Inspections and quality assurance testing.

G. Special Inspections and Structural Testing shall be performed by inspectors who are either
licensed Professional Engineers (P.E.), Structural Engineers (S.E.) or Intern Engineers (I.E.)

H. Key for Minimum Qualifications of Inspection Agents:
1. American Concrete Institute (ACI) Certification

a. ACI-CFTT Concrete Field Testing Technician – Grade 1
b. ACI-CCI Concrete Construction Inspector
c. ACI-LTT Laboratory Testing Technician – Grade 1&2
d. ACI-STT Strength Testing Technician

2. American Welding Society (AWS) Certification
a. AWS-CWI Certified Welding Inspector
b. AWS/AISC-SSI Certified Structural Steel Inspector

3. American Society of Non-Destructive Testing (ASNT) Certification
a. ASNT Non-Destructive Testing Technician – Level II or III.

4. International Code Council (ICC) Certification
a. ICC-SMSI Structural Masonry Special Inspector
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b. ICC-SWSI Structural Steel and Welding Special Inspector
c. ICC-SFSI Spray-Applied Fireproofing Special Inspector
d. ICC-PCSI Prestressed Concrete Special Inspector
e. ICC-RCSI Reinforced Concrete Special Inspector

5. National Institute for Certification in Engineering Technologies (NICET)
a. NICET-CT Concrete Technician – Levels I, II, III & IV
b. NICET-ST Soils Technician - Levels I, II, III & IV
c. NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV

6. Exterior Design Institute (EDI) Certification
a. EDI-EIFS EIFS Third Party Inspector

1.06 SUBMITTALS
A. See Section 01 3000 - 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. Testing Agency Qualifications:  Prior to the start of work, the Testing Agency is required to:

1. 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.

3. Submit certification that Testing Agency is acceptable to AHJ.
D. Smoke Control Testing Agency Qualifications:  Prior to the start of work, the Testing Agency is

required to:
1. Submit agency name, address, and telephone number, and names of full time registered

Engineer and responsible officer.
2. Submit documentary evidence that agency has appropriate credentials and documented

experience in fire protection engineering, mechanical engineering and HVAC air
balancing.

3. Submit certification that Testing Agency is acceptable to AHJ.
E. Manufacturer's Qualification Statement:  Manufacturer is required to submit documentation of

manufacturing capability and quality control procedures. Include documentation of AHJ
approval.

F. Fabricator's Qualification Statement:  Fabricator is required to submit documentation of
fabrication facilities and methods as well as quality control procedures. Include documentation
of AHJ approval.

G. 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.
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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.

H. Fabricator Special Inspection Reports:  After each special inspection of fabricated items at the
Fabricator's facility, Special Inspector is required to promptly submit at least two copies of
report; one to Architect and one to 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 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).

I. Test Reports:  After each test or inspection, promptly submit at least two copies of report; one
to Architect and one to AHJ.
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.

J. Certificates:  When specified in individual special inspection requirements, Special Inspector
shall submit certification by the manufacturer, fabricator, and installation subcontractor to
Architect and AHJ, in quantities specified for Product Data.
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 and AHJ.
1.07 SPECIAL INSPECTION AGENCY

A. Owner or Architect will employ services of a Special Inspection Agency to perform inspections
and associated testing and sampling in accordance with ASTM E329 and required by the
building code.

B. The Special Inspection Agency may employ and pay for services of an independent testing
agency to perform testing and sampling associated with special inspections and required by the
building code.

C. Employment of agency in no way relieves Contractor of obligation to perform work in
accordance with requirements of Contract Documents.

D. TESTING AND INSPECTION AGENCIES
E. QUALITY ASSURANCE

1. Special Inspection Agency Qualifications:
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a. Independent firm specializing in performing testing and inspections of the type
specified in this section.

b. Accredited by IAS according to IAS AC291.
2. Testing Agency Qualifications:

a. Independent firm specializing in performing testing and inspections of the type
specified in this section.

b. Accredited by IAS according to IAS AC89.
3. Copies of Documents at Project Site: Maintain at the project site a copy of each

referenced document.
1.08 RESPONSIBILITIES OF PARTIES

A. Responsibility of the Owner:
1. The Owner shall employ and pay the fees for services of the third party Special Inspector

and Testing Agency to perform testing and inspections as described herein and in the
specification.

2. If the specific material or installation is determined to be in non-conformance with the
Contract Documents, the Contractor shall assume the cost of any and all additional
test/inspections required to establish conformance or non-conformance.

B. Responsibilities of the Design Professional in Responsible Charge:
1. The Design Professional in Responsible Charge shall prepare the Special Inspections

Program. Special Inspections program shall list all items for which a special inspection is
required.

2. The Design Professional in Responsible Charge shall respond to field discrepancies.
C. Responsibilities of the Contractor:

1. The Contractor shall submit their steel subcontractor's quality control manual for review
and approval.

2. The Contractor shall be responsible for notifying the Special Inspector regarding individual
inspections indicated in the Statement of Special Inspections & Tests. The Contractor
shall provide a minimum of 24-hour notice to the Design Professional of Responsible
Charge and the Testing Agency.

3. The Contractor shall cooperate with testing agency/special inspection personnel.
4. The Contractor shall provide access to testing agency and deliver agency representative

to designated location of work.
5. Provide access to the approved construction documents.
6. Provide adequate samples of materials proposed to be used.
7. Provide proposed mix designs.
8. Provide Mill Certificates and Mill Reports.
9. Provide incidental labor and facilities to obtain and handle samples at the site or at source

of products to be tested/inspected.
10. Provide incidental labor and facilities to facilitate testing/inspections.
11. Provide incidental labor and facilities to provide storage and curing of test samples.
12. Arrange with testing agency and pay for additional testing/inspections required by the

contractor beyond the requirements of the Contract Documents.
13. The same testing agency/special inspector shall perform re-testing/re-inspection required

as a result of non-conformance with the Contract Documents. Payment for re-testing/re-
inspection shall be charged to the Contractor by deducting testing charges from the
Contract Price through a contract change order.

D. Responsibilities of the Special Inspector/Testing Agency:
1. The testing agency/special inspector shall notify the Resident Project Representative and

the Contractor of their presence and responsibilities on site.
2. Observe and inspect all work for which they are responsible for special inspection and

testing for conformance with the Contract Documents.
3. Report non-conforming items to the immediate attention of the Contractor, Resident

Project Representative and Design Professional in Responsible Charge.
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4. If any non-conformance is not resolved in a timely manner or is about to be incorporated
into the work, the Design Professional in Responsible Charge and the Code Enforcement
Officer shall be notified immediately. Non-conformance shall be noted in the Special
Inspector’s written report.

5. The Special Inspector shall provide a separate report for noted discrepancies. A copy of
this report shall be provided to the Design Professional, the Code Enforcement Officer and
shall be posted on the project site. The report shall include:
a. Description and exact location of discrepancy.
b. Reference to applicable contract drawing, details, and specifications.
c. Resolution or corrective action taken and the date.

6. Provide written report for each site visit. Provide reports directly to Code Enforcement
Officer and Design Professional in Responsible Charge.

7. Prepare and submit final report. The Special Inspector’s final report shall a signed report
to the Code Enforcement Officer with a copy forwarded to the Design Professional in
Responsible Charge. The Special Inspector’s final report shall state all items requiring
Special Inspection and testing. The Special Inspector shall state that Special Inspection
and testing was fulfilled and reported and, to the best of the Special Inspector’s
knowledge, in conformance with the approved plans and specifications. Any items which
are not in conformance, unresolved or any discrepancies in inspection coverage shall be
specifically itemized in this report.

8. Limits of Authority:
a. The Special Inspector/Testing Agency shall not release, revoke, alter or enlarge the

scope/requirements of the Contract Documents.
b. The Special Inspector/Testing Agency shall not have control over the Contractor’s

means, methods or sequence of construction.
c. The Special Inspector/Testing Agency shall not be responsible for construction site

safety.
d. The Special Inspector/Testing Agency shall have no authority to stop the work.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. fREQUE
B. 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)  BCNYS .
B. Cold-Formed Steel Deck:  Comply with quality assurance inspection requirements of SDI

(QA/QC).
C. Open-Web Joists and Joist Girders: Comply with requirements of BCNYS , Table 1705.2.3.

1. End Connections - Welding or Bolted:  Comply with requirements of SJI 100; periodic.
2. Bridging - Horizontal or Diagonal:

a. Standard Bridging:  Comply with requirements of SJI 100; periodic.
b. Bridging That Differs From the SJI Specifications:  Periodic inspection.

D. 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.
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2. Submit manufacturer's certificates of compliance; periodic.
E. High-Strength Bolting Installation:  Verify items listed below comply with AISC 360, Section

M2.5.
1. Snug tight joints; periodic.
2. Pretensioned and slip-critical joints with matchmarking, twist-off bolt or direct tension

indicator method of installation; periodic.
3. Pretensioned and slip-critical joints without matchmarking or calibrated wrench method of

installation; continuous.
F. 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.
G. 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.
H. 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.
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 boundary elements of special structural walls of concrete
and shear reinforcement; continuous.

c. Shear reinforcement; continuous.
d. Other reinforcing steel; periodic.

I. 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 Steel, Including Prestressing of Tendons and Placement: Verify compliance with

approved Contract Documents and ACI 318, Sections 3.5 and 7.1 through 7.7; periodic.
B. 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 all other welds; continuous.

C. Reinforcing Steel Welding:  Verify compliance with AWS D1.4/D1.4M and ACI 318, Section
3.5.2; periodic.
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D. Anchors Cast in Concrete:  Verify compliance with ACI 318, 17.8.2; periodic.
E. 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.

F. Design Mix:  Verify plastic concrete complies with the design mix in approved Contract
Documents and with ACI 318, Chapter 4 and 5.2; periodic.

G. Specified Curing Temperature and Techniques:  Verify compliance with approved Contract
Documents and ACI 318, Sections 5.11 through 5.13; periodic.

H. Concrete Strength in Situ:  Verify concrete strength complies with approved Contract
Documents and ACI 318, Section 6.2, for the following.

I. Formwork Shape, Location and Dimensions:  Verify compliance with approved Contract
Documents and ACI 318, Section 6.1.1; periodic.

3.04 SPECIAL INSPECTIONS FOR MASONRY CONSTRUCTION
A. Verify each item below complies with approved Contract Documents and the applicable articles

of TMS 402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.
2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to

start of construction unless specifically exempted by code; periodic.
3. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout

arrives on site; continuous.
4. Joints and Accessories:  When masonry construction begins, verify:

a. Proportions of site prepared mortar; periodic.
b. Construction of mortar joints; periodic.
c. Location of reinforcement, connectors, prestressing tendons, anchorages, etc;

periodic.
5. Structural Elements, Joints, Anchors, Protection: During masonry construction, verify:

a. Size and location of structural elements; periodic.
b. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; periodic.
c. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
d. Welding of reinforcing bars; continuous.

6. Grouting Preparation:  Prior to grouting, verify:
a. Grout space is clean; periodic.
b. Correct placement of reinforcing, connectors, prestressing tendons and anchorages;

periodic.
c. Correctly proportioned site prepared grouts and prestressing grout for bonded

tendons; periodic.
d. Correctly constructed mortar joints; periodic.

7. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of
specimens; periodic.

B. Engineered Masonry in Buildings Designated as "Essential Facilities":  Verify compliance of
each item below with approved Contract Documents and the applicable articles of TMS
402/602.
1. Inspections and Approvals:

a. Verify compliance with the required inspection provisions of the approved Contract
Documents; periodic.

b. Verify approval of submittals required by Contract Documents; periodic.



Port Jervis City School District 01 4533

Additions & Alterations to PJMS RE-BID 02.04.2022 Code-Required Special
Inspections and Procedures

Project No. 2019-011 PH1  Page No. 9  of 11 

2. Compressive Strength of Masonry:  Verify compressive strength of masonry units prior to
start of construction and upon completion of each 5,000 square feet increment of masonry
erected during construction; periodic.

3. Preblended Mortar and Grout:  Verify proportions of materials upon delivery to site;
periodic.

4. Slump Flow and Visual Stability Index (VSI):  Verify compliance as self consolidating grout
arrives on site; continuous.

5. Engineered Elements, Joints, Anchors, Grouting, Protection:  Verify compliance of each
item below with approved Contract Documents and referenced standards.
a. Proportions of site prepared mortar; periodic.
b. Placement of masonry units and construction of mortar joints; periodic.
c. Placement of reinforcement, connectors, prestressing tendons, anchorages, etc.;

periodic.
d. Size and location of structural elements; periodic.
e. Type, size and location of anchors, including anchorage of masonry to structural

members, frames or other construction; continuous.
f. Size, grade and type of reinforcement, anchor bolts and prestressing tendons and

anchorages; periodic.
g. Welding of reinforcing bars; continuous.

6. Preparation of Grout Specimens, Mortar Specimens and Prisms:  Observe preparation of
specimens; continuous.

3.05 SPECIAL INSPECTIONS FOR SOILS
A. Materials and Placement:  Verify each item below complies with approved construction

documents and approved geotechnical report.
1. Design bearing capacity of material below shallow foundations; periodic.
2. Design depth of excavations and suitability of material at bottom of excavations; periodic.
3. Materials, densities, lift thicknesses; placement and compaction of backfill: continuous.
4. Subgrade, prior to placement of compacted fill verify proper preparation; periodic.

B. Testing:  Classify and test excavated material; periodic.
3.06 SPECIAL INSPECTIONS FOR HELICAL PILE FOUNDATIONS

A. Materials, Equipment and Placement:  Verify each item below complies with approved
construction documents and approved geotechnical report.
1. Type and capacity of installation equipment used; continuous.
2. Pile dimensions; continuous.
3. Tip elevation; continuous.
4. Final depth; continuous.
5. Final installation torque; continuous.
6. Other installation data requested in writing by Architect; continuous.

3.07 SPECIAL INSPECTIONS FOR VERTICAL MASONRY FOUNDATION ELEMENTS
A. Vertical Masonry Foundation Elements are subject to the same special inspection requirements

listed in the "Special Inspections for Masonry Construction" Article of this section.
3.08 SPECIAL INSPECTIONS FOR FIRE RESISTANT PENETRATIONS AND JOINTS

A. Verify penetration firestops in accordance with ASTM E2174.
B. Verify fire resistant joints in accordance with ASTM E2393.

3.09 SPECIAL INSPECTIONS FOR SMOKE CONTROL
A. Test smoke control systems as follows:

1. Record device locations and test system for leakage after erection of ductwork but before
starting construction that conceals or blocks access to system.

2. Test and record pressure difference, flow measurements, detection function and controls
after system is complete and before structure is occupied.
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3.10 OTHER SPECIAL INSPECTIONS
A. Provide for special inspection of work for the following:

1. Including mortar
2. Fuel oil tank remediation.

3.11 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 Architect and Contractor of observed irregularities or non-compliance of

work or products.
6. Perform additional tests and inspections required by Architect.
7. Attend pre-construction meetings and progress meetings.
8. Submit reports of all tests or inspections specified.

B. Limits on Special Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

D. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.12 TESTING AGENCY DUTIES AND RESPONSIBILITIES
A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of

work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests or inspections specified.

B. Limits on Testing or Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract

Documents.
2. Agency may not approve or accept any portion of the work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the work.

C. On instructions by Architect, perform re-testing required because of non-compliance with
specified requirements, using the same agency.

D. Contractor will pay for re-testing required because of non-compliance with specified
requirements.
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3.13 CONTRACTOR DUTIES AND RESPONSIBILITIES
A. Contractor Responsibilities, General:

1. Deliver to agency at designated location, adequate samples of materials for special
inspections that require material verification.

2. Cooperate with agency and laboratory personnel; provide access to approved documents
at project site, to the work, to manufacturers' facilities, and to fabricators' facilities.

3. Provide incidental labor and facilities:
a. To provide access to work to be tested or inspected.
b. To obtain and handle samples at the site or at source of Products to be tested or

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

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing or inspection services.

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

6. Retain special inspection records.
END OF SECTION
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SECTION 01 50 00 - TEMPORARY FACILITIES & CONTROLS 

PART 1 -  GENERAL 

1.1 SUMMARY 

A. This Section includes requirements for temporary facilities and controls, including tempo-

rary utilities, support facilities, and security and protection. 

B. Temporary utilities include, but are not limited to, the following: 

1. Water service and distribution. 

2. Temporary electric power and light. 

3. Temporary heat. 

4. Ventilation. 

5. Telephone service. 

6. Sanitary facilities, including drinking water. 

7. Storm and sanitary sewer. 

C. Support facilities include, but are not limited to, the following: 

1. Field offices and storage sheds. 

2. Architects/Engineers field office. 

3. Temporary roads and paving. 

4. Dewatering facilities and drains. 

5. Temporary enclosures. 

6. Hoists and temporary elevator use. 

7. Temporary project identification signs and bulletin boards. 

8. Waste disposal services. 

9. Rodent and pest control. 

10. Construction aids and miscellaneous services and facilities. 

D. Security and protection facilities include, but are not limited to, the following: 

1. Temporary fire protection. 

2. Barricades, warning signs, and lights. 

3. Environmental protection. 

4. Tree and plant protection. 

5. Pest control. 

6. Security enclosure and lockup. 

7. Temporary enclosures. 

8. Temporary partitions. 

1.2 DIVISION OF RESPONSIBILITIES 

A. General:   Each prime contractor is specifically assigned certain responsibilities for tempo-

rary services and facilities to be used by other prime contractors, and other nonprime con-

tractors and separate entities at the site, Owner’s workforces, Construction Manager, Ar-

chitect, testing agencies, personnel of governing authorities, and personnel authorized to be 

at project site during contract time. The General Construction Work Contractor is respon-

sible for providing temporary facilities and controls that are not normal construction activi-

ties of other prime contractors and are not specifically assigned otherwise by the Contract 

Documents. 
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1.3 USE CHARGES 

A. General:  Cost or use charges for temporary facilities are not chargeable to the Owner, Ar-

chitect or Construction Manager.  The Architect will not accept a prime contractor's cost or 

use charges for temporary services or facilities as a basis of claim for an adjustment in the 

Contract Sum or the Contract Time. 

B. Water Service:  Use water from the Owner's existing water system without metering and 

without payment of use charges.  Access to water shall be coordinated through the Con-

struction Manager and designated by the owner.  

C. Electric Power Service:  Temporary electric power including set-up, maintenance and use 

charges is the responsibility of the Electrical Work Contractor (Contract #4). 

1. Use of electric power from the Owner's permanent power system (when operation-

al) will be granted to all prime contractors without payment of use charges.   

D. Temporary Heating, Cooling, and Ventilation for the Building:  The General Construction 

Work Contractor(s) is/are responsible for temporary building heating, cooling, and ventila-

tion, in their contract work area(s) and shall pay for all utility use charges.  Electric heat 

may not be used.  See milestone schedule for temporary heat duration to be used for bid-

ding purposes.  Any damage to the facility due to lack of heat will be borne by the General 

Contractor. 

1.4 SUBMITTALS 

A. Temporary Utilities:  The prime contractor shall submit reports of tests, inspections, meter 

readings, and similar procedures performed on temporary utilities. 

B. Implementation and Termination Schedule:  Within 15 days of the date established for 

submittal of the Contractor's Construction Schedule, each prime contractor shall submit a 

schedule indicating implementation and termination of each temporary utility for which the 

Contractor is responsible. 

C. Temporary Signage:  Provide shop drawings, indicating the size and layout of the signs, 

color choices for Owner selection and installation details. 

1.5 QUALITY ASSURANCE 

A. Regulations:  The prime contractor shall comply with industry standards and with applica-

ble laws and regulations of authorities having jurisdiction including, but not limited to, the 

following: 

1. Building code requirements. 

2. Health and safety regulations. 

3. Utility company regulations. 

4. Police, fire department and rescue squad rules. 

5. Environmental protection regulations. 

B. Standards:  The prime contractor shall comply with NFPA 241 "Standard for Safeguarding 

Construction, Alterations, and Demolition Operations," ANSI-A10 Series standards for 

"Safety Requirements for Construction and Demolition," and NECA Electrical Design Li-

brary "Temporary Electrical Facilities." 

1. Trade Jurisdictions:  Assigned responsibilities for installation and operation of 

temporary utilities are not intended to interfere with the normal application of trade 

regulations and union jurisdictions. 
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2. Electrical Service:  Comply with NEMA, NECA and UL standards and regulations 

for temporary electric service.  Install service to comply with NFPA 70. 

C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each temporary 

utility before use.  Obtain required certifications and permits. 

1.6 PROJECT CONDITIONS 

A. Temporary Utilities:  Each prime contractor shall prepare a schedule indicating dates for 

implementation and termination of each temporary utility for which the Contractor is re-

sponsible.  At the earliest feasible time, when acceptable to the Owner and Construction 

Manager, change over from use of temporary service to use of permanent service. 

1. Temporary Use of Permanent Facilities:  The Installer of each permanent service 

shall assume responsibility for its operation, maintenance, and protection during 

use as a construction facility prior to the Owner's acceptance, regardless of previ-

ously assigned responsibilities. 

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  

Operate in a safe and efficient manner.  Relocate temporary services and facilities as the 

Work progresses.  Do not overload facilities or permit them to interfere with progress.  

Take necessary fire-prevention measures.  Do not allow hazardous, dangerous, or unsani-

tary conditions, or public nuisances to develop or persist on-site. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

A. General:  The prime contractor shall provide new materials.  If acceptable to the Architect, 

undamaged, previously used materials in serviceable condition may be used.  Provide ma-

terials suitable for use intended. 

B. Lumber and Plywood:  Comply with requirements in Division 6 Section "Rough Car-

pentry." 

1. For job-built temporary offices, shops, and sheds within the construction area, pro-

vide UL-labeled, fire-treated lumber and plywood for framing, sheathing, and sid-

ing. 

2. For signs and directory boards, provide exterior-type, Grade B-B high-density con-

crete form overlay plywood of sizes and thicknesses indicated. 

3. For fences and vision barriers, provide minimum 3/8-inch- thick exterior plywood. 

4. For safety barriers, sidewalk bridges, and similar uses, provide minimum 5/8-inch- 

thick exterior plywood. 

C. Pavement: Comply with Division 32 Pavement Sections 

D. Insulation:  Unfaced mineral-fiber blanket manufactured from glass, slag wool, or rock 

wool; with maximum flame spread and smoke developed indices of 25 and 50, respective-

ly. 

E. Gypsum Wallboard:  Provide gypsum wallboard on interior walls of temporary offices. 

F. Roofing Materials:  Provide UL Class A standard-weight asphalt shingles or UL Class C 

mineral-surfaced roll roofing on roofs of job-built temporary offices, shops, and sheds. 

G. Paint:  Comply with requirements of Division 9 Section "Painting." 

1. For job-built temporary offices, shops, sheds, fences, and other exposed lumber 

and plywood, provide exterior-grade acrylic-latex emulsion over exterior primer. 
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2. For sign panels and applied graphics, provide exterior-grade alkyd gloss enamel 

over exterior primer. 

3. For interior walls of temporary offices, provide 2 coats interior latex-flat wall 

paint. 

H. Tarpaulins:  Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-spread 

rating of 15 or less.  For temporary enclosures, provide translucent, nylon-reinforced, lam-

inated polyethylene or polyvinyl chloride, fire-retardant tarpaulins. 

I. Water:  Provide potable water approved by local health authorities. 

J. Open-Mesh Fencing:  Provide 0.12-inch- thick, galvanized 2-inch chainlink fabric fencing 

8 feet high with galvanized steel pipe posts, 1-1/2 inches I.D. for line posts and 2-1/2 inch-

es I.D. for corner posts. 

2.2 EQUIPMENT 

A. General:  Each prime contractor shall provide new equipment.  If acceptable to the Archi-

tect, undamaged, previously used equipment in serviceable condition may be used.  Pro-

vide equipment suitable for use intended. 

B. Water Hoses:  Provide 3/4-inch heavy-duty, abrasion-resistant, flexible rubber hoses 100 

feet long, with pressure rating greater than the maximum pressure of the water distribution 

system.  Provide adjustable shutoff nozzles at hose discharge. 

C. Electrical Outlets:  Provide properly configured, NEMA-polarized outlets to prevent inser-

tion of 110- to 120-V plugs into higher voltage outlets.  Provide receptacle outlets 

equipped with ground-fault circuit interrupters, reset button, and pilot light for connection 

of power tools and equipment. 

D. Electrical Power Cords:  Provide grounded extension cords.  Use hard-service cords where 

exposed to abrasion and traffic.  Provide waterproof connectors to connect separate lengths 

of electric cords if single lengths will not reach areas where construction activities are in 

progress.  Do not exceed safe length-voltage ratio. 

E. Lamps and Light Fixtures:  Provide general service incandescent lamps of wattage required 

for adequate illumination.  Provide guard cages or tempered-glass enclosures, where ex-

posed to breakage.  Provide exterior fixtures where exposed to moisture. 

F. Heating Units:  Provide temporary heating units that have been tested and labeled by UL, 

FM, or another recognized trade association related to the type of fuel being consumed. 

G. Temporary Offices:  Each prime contractor shall provide its own prefabricated or mobile 

units or similar job-built construction with lockable entrances, operable windows, and ser-

viceable finishes.  Provide heated and air-conditioned units on foundations adequate for 

normal loading. 

H. Temporary Toilet Units:  Provide self-contained, single-occupant toilet units of the chemi-

cal, aerated recirculation, or combustion type.  Provide units properly vented and fully en-

closed with a glass-fiber-reinforced polyester shell or similar nonabsorbent material. 

I. Fire Extinguishers:  Provide hand-carried, portable, UL-rated, Class A fire extinguishers 

for temporary offices and similar spaces.  In other locations, provide hand-carried, porta-

ble, UL-rated, Class ABC, dry-chemical extinguishers, or a combination of extinguishers 

of NFPA-recommended classes for the exposures. 

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and 

size required by location and class of fire exposure. 
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PART 3 -  EXECUTION 

3.1 TEMPORARY UTILITY INSTALLATION 

A. General:  Engage the appropriate local utility company to install temporary service or con-

nect to existing service.  Where the company provides only part of the service, provide the 

remainder with matching, compatible materials and equipment.  Comply with company 

recommendations. 

1. Arrange with the company and existing users for a time when service can be inter-

rupted, if necessary, to make connections for temporary services. 

2. Provide adequate capacity at each stage of construction.  Prior to temporary utility 

availability, provide trucked-in services. 

3. Obtain easements to bring temporary utilities to the site where the Owner's ease-

ments cannot be used for that purpose. 

B. Water Service: The Plumbing Work Contractor (Contract #5) shall provide and maintain 

temporary water service and distribution piping of sizes and pressures adequate for con-

struction and hose bibs on site as to provide service to all areas of construction activities as 

directed by the Architect, as required throughout the construction period.   

1. Water service shall be potable and modified as required or as directed by the Con-

struction Manager and Architect, as Work progressed. 

a. Sterilization:  Sterilize temporary water piping prior to use. 

2. Wash Facilities:  Install wash facilities supplied with potable water at convenient 

locations for personnel who handle materials that require wash up.  Dispose of 

drainage properly.  Supply cleaning compounds appropriate for each type of mate-

rial handled. 

3. Drinking Water Facilities:  Provide bottled water drinking water units. 

a. The Prime Contractor shall provide containerized, tap-dispenser, bottled-

water drinking-water units, including paper cup supply. 

4. Provide safety showers, eyewash fountains, and similar facilities for convenience, 

safety, and sanitation of personnel. 

5. Users shall provide their own hoses to points of need but shall practice prudent 

conservation. 

C. Temporary Electric Power Service:  The Electrical Work Contractor (Contract #4) shall 

provide and maintain temporary electric service consisting of main power hook-up and 

panel board and temporary lighting for site and existing building. Temporary service shall 

be maintained during all workdays and shall comply with all codes and regulations.  Sys-

tem shall be modified as required or as directed by the Construction Manager as work pro-

gresses.  Each Prime shall provide power distribution for its own use from EC’s panel. 

 - Electrical service: 

1. Obtain temporary service from existing building service or local power pole. If prac-

tical, power to each location shall be tapped at transformer vault or main distribu-

tion panel, ahead of main breakers to minimize demand on service equipment from 

operations.  Over current protection shall be installed as required.   

2. Provide disconnect at connection to service. 

3. Provide service conductors and equipment. 

4. Minimum power characteristics:  240/120-volt, single phase. 

5. Provide distribution equipment, feeders, and branch circuit panelboards to serve: 

a. Temporary lighting. 
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b. Temporary convenience receptacles. (4 gang outlet boxes to allow for 50’ 

extension cord; enough to accommodate requirements of the entire build-

ing) 

c. To accommodate construction operations requiring power, use of power 

tools, electric heating and start up testing of permanent electric powered 

equipment prior to its permanent connection to electrical system. 

6. Each Contractor shall provide his own extension lines, and other special equip-

ment; welding equipment shall run from generator trucks. 

7. The Electrical Work Contract (Contract #4) shall be responsible for initial connec-

tions and final demolition of all temporary fixtures and wiring at direction of the 

Construction Manager. 

8. Security lighting for building exteriors shall be continuously operational and main-

tained.  Electrical Work Contract (Contract #4) to provide three (3) @ 500 Watt 

exterior halogen lights each location to be determined  by CM and Owner 

9. The Electrical Work Contract (Contract #4) Contractor shall maintain OSHA 

standards for power and foot candle levels in all areas while workers occupy the 

space.  The temporary lighting shall be energized daily at 6:50 A.M. to 4:35 P.M. 

as a minimum duration until permanent fixtures are installed. 

10. Not unlike other equipment in this contract, upon installation, the temporary elec-

tric system becomes the property of the Owner and shall not be controlled by any 

one contractor. 

11. Temporary Site Lighting:  Electrical Work Contract (Contract #4) to maintain ex-

isting exterior Lighting to adequately light the entrances and exits of project site. 

Temporary lighting shall be controlled by time clocks and lighting contactors; set-

tings to be coordinated by the Construction Manager. 

12. Each Prime Contractor will be responsible for hookup of their own project trailers 

to temporary electric pedestal. If abused, power from temporary service will be 

disconnected.  The Electric Contractor shall erect poles safely sufficient for site 

power and telephone service.  All installations shall conform to strictest standards.  

The Electrical Contractor shall disconnect all items upon project completion. The 

Electrical Contractor (Contract #4) shall provide power to the Construction Man-

ager’s project trailer as per Section 01 5213, power is to be provided within 48 

hours of the project trailer being set. 

D. Temporary Lighting:  When an overhead floor or roof deck has been installed, the Electri-

cal Work Contract (Contract #4) shall provide temporary lighting with local switching. 

1. Install and operate temporary lighting that will fulfill security and protection re-

quirements without operating the entire system.  Provide temporary lighting that 

will provide adequate illumination for construction operations and traffic condi-

tions. 

a. Temporary lighting shall be maintained in accordance with OSHA stand-

ards for power and foot candle levels in all areas while workers occupy the 

space.   

2. Temporary lighting shall be controlled by time clocks and lighting contactors; set-

tings to be coordinated by the Architect. 

E. Temporary Heat:   
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1. Upon erection of the new addition or as provided by Section 01 5100 Heat During 

Construction, whichever is sooner, the General Work Contractor shall provide 

temporary heating equipment and all fuel necessary to continue construction work 

at proper heated conditions in their contract work area.  The means and methods 

shall be as field determined for specific buildings and/or areas.  In no case shall 

temperature be less than 55°F.  

2. The General Construction Work Contractor(s) shall provide manpower for mainte-

nance, operation and supervision for the temporary heating system, first and sec-

ond shifts where applicable. 

3. The Owner will not accept utilization of permanent HVAC system for temporary 

heat until project acceptance. 

4. Temporary heating plants utilizing electric power as energy source, shall not be 

used on this project. 

5. Temporary Heating and Cooling for Isolated work area:  Each prime contractor 

shall provide temporary heating and cooling required by construction activities for 

curing or drying of completed installations or for protecting installed construction 

from adverse effects of low temperatures or high humidity.  Select safe equipment 

that will not have a harmful effect on completed installations or elements being in-

stalled.  Coordinate ventilation requirements to produce the ambient condition re-

quired and minimize energy consumption. 

6. Use of gasoline-burning space heaters, open flame, or salamander-type heating 

units is prohibited. 

F. Temporary Telephones/Internet:  Each Prime Contractor shall provide temporary telephone 

service throughout the construction period for all personnel engaged in construction activi-

ties.  Each Prime Contractor shall provide internet service at their field office. 

1. Contractors are required to lease or purchase a cellular telephone – to be used by 

their site superintendents for communication with the other primes and the Con-

struction Manager.  

2. Provide telephone lines for the following: 

a. Provide a dedicated telephone line for each prime contractor's field office. 

b. At each telephone, post a list of important telephone numbers, to be shared 

with the Construction Manager. 

G. Sanitary Facilities:  The Plumbing Work Contractor (Contract #5) shall provide temporary 

portable chemical toilet facilities for all construction personnel.  Comply with regulations 

and health codes for the type, number, location, operation, and maintenance of fixtures and 

facilities.  Install where facilities will best serve the Project's needs. 

1. Provide toilet tissue, paper towels, and similar disposable materials for each facili-

ty.  Provide covered waste containers for used material. 

2. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.  Use of 

pit-type privies will not be permitted. 

a. Provide separate facilities for male and female personnel. 

b. Provide the Construction Managers office with facilities as per Sec, 

015213 

H. Temporary Construction: 

1. Temporary bridging, decks, hoists, lifts, scaffolding, and cranes shall be the re-

sponsibility of Contractor requiring same. 
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2. Provide temporary partitions to separate construction area from adjacent occupied 

student areas.  Construct partitions with non-combustible materials or fire-retardant 

plywood and seal seams and gaps to control transmission of dust to occupied areas.  

After completion of work, remove partitions and restore surfaces damaged by tem-

porary provisions.  This work is the responsibility of the General Work Contrac-

tor(s). 

a. Temporary partitions are to be constructed with 6” metal track runners, with 

2.5'” metal studs on alternating sides. Fill with 6” fiberglass insulation and 

sheathed and finished as shown in the drawings. 

3. Temporary perimeter and stairwell barricades at grade changes and multiple levels, 

shall be installed and maintained under the General Work Contractor; if a Contrac-

tor should need to temporarily relocate barrier, same Contractor shall protect per-

sonnel in the area and replace barrier to original location.  This clause does not 

void any Contractor’s liability to maintain a safe work site, but merely to assign 

temporary work to one contract. 

4. Temporary entrances and exits to the building, shall be furnished, installed, and 

maintained under the General Work Contractor contract work area, or as directed 

by the Construction Manager. Exits shall be maintained for exiting in emergency 

conditions until permanent structures are in place. 

I. Daily cleanup 

1. Dumpsters are to be provided by the General Work Contractor. Dumpsters will be 

inspected to assure they are not misused and removed and hauled to a recycling 

center off site for processing.  The General Work Contractor will not be responsi-

ble for the removal of any hazardous materials, this will be the responsibility of the 

prime contractor doing the same. 

2. The maintenance of a clean work site shall be the responsibility of each Contractor. 

3. Each Contractor shall remove own debris daily from work area to waste disposal 

containers (dumpsters), time lapse not acceptable. All items are to be broken down 

or flattened before being placed in the dumpsters. 

4. The condition of cleanliness in which an area is found, is the condition each Con-

tractor shall leave. 

5. Each Contractor working on site shall submit manpower on Friday at 8 A.M. to 

work as a team to remove debris to dumpsters until complete.  At discretion of 

Construction Manager, a Contractor not complying may be back charged for work 

performed by others.  The responsibility of broom cleaning and debris disposal 

remains with General Construction Contractor and shall include use of sweeping 

compound. 

6. Final cleaning shall be the responsibility of each Prime Contractor for his/her own 

work. 

7. Protection of Work:  Each Prime Contractor is reminded to temporarily protect 

work in place until accepted by the Owner per Article 10 of the General Conditions 

of the Contract. 

8. Collection and Disposal of Waste:  Collect waste from construction areas and 

elsewhere daily.  Comply with requirements of NFPA 241 for removal of combus-

tible waste material and debris.  Enforce requirements strictly.  Do not hold mate-

rials more than 3 days during normal weather or 1 day when the temperature is ex-

pected to rise above 80°F (27°C).  Handle hazardous, dangerous, or unsanitary 

waste materials separately from other waste by containerizing properly.  Dispose 

of material lawfully.  First aid requirements are the responsibility of each Contrac-

tor.   
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3.2 INSTALLATION 

A. Use qualified personnel for installation of temporary facilities.  Locate facilities where they 

will serve the Project adequately and result in minimum interference with performance of 

the Work.  Relocate and modify facilities as required. 

B. The prime contractor shall provide each facility ready for use when needed to avoid delay.  

Maintain and modify as required.  Do not remove until facilities are no longer needed or 

are replaced by authorized use of completed permanent facilities. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and 

support facilities for easy access as directed by the Construction Manager. 

1. Maintain support facilities until near Substantial Completion.  Remove prior to 

Substantial Completion.  Personnel remaining after Substantial Completion will be 

permitted to use permanent facilities, under conditions acceptable to the Owner. 

B. Provide incombustible construction for offices, shops, and sheds located within the con-

struction area or within 30 feet of building lines.  Comply with requirements of NFPA 241. 

C. Field Offices:  Each prime contractor shall provide an insulated, weathertight temporary 

office of sufficient size to accommodate required office personnel at the Project Site.  Keep 

the office clean and orderly for use for small meetings.   

1. The prime Contractor will be responsible for hookup of their own project trailers.  

Use of energy, including heat (shall be set back at night) if practical from electric 

service will be available.  If abused, power from temporary service will be discon-

nected.  All installations shall conform to strictest standards.   

D. Storage and Fabrication Sheds:  Install storage and fabrication sheds sized, furnished, and 

equipped to accommodate materials and equipment involved, including temporary utility 

service.  Sheds may be open shelters or fully enclosed spaces within the building or else-

where on-site. 

E. Temporary Parking/Staging and Access Roads 

1. Temporary roads are installed and/or maintained by the Site Work Contractor 

(Contract SC2) where designated on the site logistics plans. 

2. Contractors will be permitted to utilize existing roads, as designated (as segregated 

by the Owner - if required). 

3. Road Cleaning: Maintain roads and walkways in an acceptably clean condition.  

This includes the removal of debris daily, if required, and/or a minimum of once a 

week due to all project traffic.  Road cleaning equipment to be wet/vacuum type.  

Site Work Contractor (Contract SC2) will clean the roads affected by all contract 

work.  The Site Work Contractor will maintain roads until project completion. 

4. Snow Plowing:  Site Work Contractor will provide snow plowing of temporary 

road, parking area, access route, and a 5’ walkway to all office trailers. 

5. Snow Removal:  Site Work Contract will provide snow removal at sidewalk areas 

adjacent to building and will provide snow removal at existing and new roofing ar-

eas and provide access to these work areas. 

6. Contractor Parking/ Staging Area: Site Work Contractor shall maintain access for 

suitable parking areas as indicated on Logistics plans. Re-grade, re-seed and re-

store any areas disturbed by parking/ staging. 

a. Parking Areas: Includes contractors’ employees and construction vehicle 

parking.   
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b. Access Roads:  Includes access roads for delivery through staging area to 

building work areas, and to equipment and storage areas and sheds.   

7. Temporary parking by construction personnel shall be allowed only in areas so 

designated.   

8. Traffic Regulations: 

a. Utilize only entrances/temporary roads as designated 

b. Construction parking will not be allowed adjacent to residential buildings, 

additions, or monuments. 

9. Traffic Controls:  Site Work Contractor shall provide temporary traffic controls at 

junction of temporary roads with public roads.  Include warning signs for public 

traffic and “STOP” signs for entrance onto public roads.  Comply with require-

ments of authorities having jurisdiction. 

F. De-watering Facilities and Drains:  

1. For temporary drainage and dewatering facilities and operations not directly asso-

ciated with construction activities included under individual Sections, comply with 

dewatering requirements of applicable Division 2 Sections.  Where feasible, use 

the same facilities.  Maintain the site, excavations, and construction free of water. 

2. For temporary drainage and de-watering facilities and operations directly associat-

ed with the building and other construction activities, comply with Division 2; 

General Work Contractor is directly responsible for de-watering of all building ex-

cavations. Site Work Contractor is responsible for dewatering their own work. 

G. Temporary Enclosures / Signage:  General Work Contractor shall provide temporary en-

closure for protection of construction in progress and completed in new and existing facili-

ty, from exposure, foul weather, other construction operations, and similar activities as fol-

lows unless otherwise noted: 

 

1. Install tarpaulins securely, with incombustible wood framing and other materials.  

Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood of similar materials. 

2. Close openings through floor decks and horizontal surfaces with load-bearing, 

wood-framed construction. 

3. Where temporary wood or plywood enclosure exceeds 100 sq. ft. (9.2 sq. m) in ar-

ea, use UL-labeled, fire-retardant treated material for framing and main sheathing. 

4. Generally, temporary closures for specific openings for a prime contractor to per-

form their work openings are the responsibility of Contractor creating the opening 

and shall be installed to protect building from exterior elements.  

5. Temporary partitions shall be installed at all openings where additions connect to 

existing buildings, and where required to protect areas, spaces, property, personnel, 

students, and faculty; to separate and control dust, debris, noise, access, sight, fire 

areas, safety, and security and to separate phased construction areas per the phas-

ing plan.  Temporary partitions shall be installed per section 01 5000 H.2  and 

maintained.  Construction material and methods to suit need as determined by 

Construction Manager. 

6. Temporary Lifts and Hoists:  Provide facilities for hoisting materials and employ-

ees.  Truck cranes and similar devices used for hoisting materials are considered 

“tools and equipment” and not temporary facilities. 

7. Temporary Signs:  The Site Work Contractor shall furnish and install construction 

signage. Prepare signs to provide directional information to construction personnel 

and visitors as follows: 

a. Engage an experienced sign painter to apply graphics.  Comply with de-

tails indicated. 
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b. For construction traffic control/flow at entrances/exits, as designated by 

the Construction Manager & Owner (3 required) 

c. To direct visitors (1 required) 

d. For construction parking (1 required) 

e. To direct deliveries (2 required) 

f. Construction Area, Hard Hat Required, No Tobacco Use,  

g. Per OSHA standards as necessary 

h. For trailer identification 

i. Temporary exit signs 
 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Operations of the Contractor may not block, hinder, impede, or otherwise inhibit the safe 

and expeditious exiting of the building’s occupants during an emergency. 

B. In the event of an emergency, (designated by the sounding of the fire alarm system) all 

construction activities must immediately cease.  Contractor’s work force will evacuate 

themselves from work areas and remain outside of work areas until the “all clear” is given.  

No work operations will be tolerated during the evacuation of the building or during an 

emergency. 

C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as 

available, do not change over from using temporary security and protection facilities to 

permanent facilities until Substantial Completion, or longer, as requested by the Architect. 

D. Temporary Fire Protection:  General Work Contractor shall provide, until fire-protection 

needs are supplied by permanent facilities, install and maintain temporary fire-protection 

facilities of the types needed to protect against reasonably predictable and controllable fire 

losses.  Comply with NFPA 10, "Standard for Portable Fire Extinguishers," and NFPA 

241, "Standard for Safeguarding Construction, Alterations, and Demolition Operations." 

1. Locate fire extinguishers where convenient and effective for their intended pur-

pose, but not less than one extinguisher on each floor at or near each usable stair-

well. 

2. Store combustible materials in containers in fire-safe locations. 

3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-

protection facilities, stairways, and other access routes for fighting fires.  Prohibit 

smoking in hazardous fire-exposure areas. 

4. Provide supervision of welding operations, combustion-type temporary heating 

units, and similar sources of fire ignition. 

5. Permanent Fire Protection:  At the earliest feasible date in each area of the Project, 

complete installation of the permanent fire-protection facility, including connected 

services, and place into operation and use.  Instruct key personnel on use of facili-

ties. 

E. Fall Protection:    
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1. The General Work Contractor shall provide temporary cable top & mid railings per 

OSHA regulations around mechanical floor openings in their contract work area.  

Most of the exterior can be done by running cables from column to column, but 

some areas may require you to install posts as well.  Include toe boards around pe-

rimeter and openings where required.  The Prime Contractor must provide their 

own means for providing OSHA approved fall protection for his work persons.  

Temporary railings removed by a Prime Contractor for some reason other than 

constructing the permanent wall, must be immediately replaced by that Prime Con-

tractor.  

2. The General Work Contractor shall rope off all roof openings in an OSHA ap-

proved manner in their contract work area.  Include fluorescent ribbons or flags to 

accent the ropes 

F. Barricades, Warning Signs, and Lights:  Comply with standards and code requirements for 

erecting structurally adequate barricades.  Paint with appropriate colors, graphics, and 

warning signs to inform personnel and the public of the hazard being protected against.  

Where appropriate and needed, provide lighting, including flashing red or amber lights. 

G. Enclosure Fence:  Site Work Contractor (Contract SC2) shall before, excavation begins, 

install an enclosure fence with lockable entrance gates.  Locate where indicated or enclose 

the entire site or the portion determined sufficient to accommodate construction operations.  

Install in a manner that will prevent people, dogs, and other animals from easily entering 

the site, except by the entrance gates. Fence will be relocated as per the Phasing Plan. 

1. Provide open-mesh, 6-foot high chainlink fencing with posts at 8-feet on center, set 

in a compacted mixture of gravel and earth. 

2. Provide min. 3 double swing access gates and man gates. Each gate is to have a 

chain and padlock.  

a. Provide (2) keys for each lock to the Construction Manager.  

3. Remove fence upon completion of all exterior activities or sooner if directed by 

Construction Manager. 

H. Security Enclosure and Lockup:  General Construction Work Contractor shall install sub-

stantial temporary enclosure of partially completed areas of construction.  Provide locking 

entrances to prevent unauthorized entrance, vandalism, theft and similar violations of secu-

rity. 

1. Storage:  Where materials and equipment must be stored, and are of value or at-

tractive for theft, provide a secure lockup.  Enforce discipline in connection with 

the installation and release of material to minimize the opportunity for theft and 

vandalism. 

I. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 

construction in ways and by methods that comply with environmental regulations, and 

minimize the possibility that air, waterways, and subsoil might be contaminated or polluted 

or that other undesirable effects might result.  Avoid using tools and equipment that pro-

duce harmful noise.  Restrict use of noise-making tools and equipment to hours that will 

minimize complaints from persons or firms near the site. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  Limit availability of 

temporary facilities to essential and intended uses to minimize waste and abuse. 

B. Maintenance:  Maintain facilities and good operating condition until removal.  Protect from 

damage by freezing temperatures and similar elements. 
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1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve in-

dicated results and to avoid possibility of damage. 

2. Protection:  Prevent water-filled piping from freezing.  Maintain markers for un-

derground lines.  Protect from damage during excavation operations. 

C. Termination and Removal:  Unless the Construction Manager requests that it be main-

tained longer, remove each temporary facility when the need has ended, when replaced by 

authorized use of a permanent facility, or no later than Substantial Completion.  Complete 

or, if necessary, restore permanent construction that may have been delayed because of in-

terference with the temporary facility.  Repair damaged Work, clean exposed surfaces, and 

replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are the property of each 

prime contractor.  The Owner reserves the right to take possession of project iden-

tification signs. 

2. Remove temporary paving not intended for or acceptable for integration into per-

manent paving.  Where the area is intended for landscape development, remove 

soil and aggregate fill that do not comply with requirements for fill or subsoil in 

the area.  Remove materials contaminated with road oil, asphalt and other petro-

chemical compounds, and other substances that might impair growth of plant mate-

rials or lawns.  Repair or replace street paving, curbs, and sidewalks at the tempo-

rary entrances, as required by the governing authority. 

3. At Substantial Completion, clean and renovate permanent facilities used during the 

construction period including, but not limited to, the following: 

a. Replace air filters and clean inside of ductwork and housings. 

b. Replace significantly worn parts and parts subject to unusual operating 

conditions. 

c. Replace lamps burned out or noticeably dimmed by hours of use. 

END OF SECTION 01 50 00 
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SECTION 01 5100
HEAT DURING CONSTRUCTION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Heat during construction for new construction and existing buildings.
1.02 RELATED SECTIONS

A. Section 01 0000 - General Requirements.
B. Section 01 3000 - Administrative Requirements.
C. Section 01 5000 - Temporary Facilities and Controls.

1.03 HEAT DURING CONSTRUCTION - NEW CONSTRUCTION; PHASE 1 - BUILDING NOT
ENCLOSED
A. Prior to the time the building is enclosed, heat shall be provided by each Prime Contractor, as

required to accomplish the following:
1. Protect his completed Work or Work in progress.
2. Protect material and equipment being installed.
3. Enable his workmen to accomplish their Work in a satisfactory manner.
4. Maintain the approved Progress Schedule.
5. During Phase 1 all costs associated with heat for construction shall be paid for by the

Contractors, the cost of which shall be included in their Base Bid cost.
6. The building shall be considered enclosed when the exterior surfaces are completed

sufficiently to exclude the elements and retain heat.  The General Contractor shall make
all permanent or, at his option, temporary enclosures of the exterior surfaces of the
building to exclude the elements and retain heat as soon as practical, in accordance with
the approved progress schedule.  At a minimum, enclosure shall include, but not be
limited to, roof installation, exterior building envelope including wall insulation, windows
and doors or material equal in R-value.  It shall be the responsibility of the General
Contractor to notify the Resident Project Representative and the other Prime Contractors
involved with the Project in writing that the building is enclosed.  Upon receipt of the
General Contractor's notification, the Resident Project Representative shall verify that the
building is sufficiently enclosed to enact the provisions of the Specifications.

1.04 HEAT DURING CONSTRUCTION - NEW CONSTRUCTION; PHASE 2 - BUILDING ENCLOSED,
PERMANENT HEATING SYSTEM NOT READY FOR OPERATION:
A. When the building is enclosed as defined in Article 1.03, A, 6, heat shall be provided and paid

for by the General Contractor as hereinafter defined in Article 1.04, PHASE 2, and as required
to accomplish the following:
1. Protect completed Work.
2. Protect material and equipment being installed.
3. Enable workmen to accomplish their work in a satisfactory manner.
4. Maintain the approved progress schedule.

B. Once the New Building is "enclosed" and reviewed and approved by the Architect/Engineer/
Resident Project Representative, the General Contractor shall provide all temporary heat to
accommodate Article 1.04, A.  Fuel for temporary heat will be provided by the General
Contractor and paid for by the Owner.  Approval of fuel type shall be made by the
Architect/Engineer/Resident Project Representative prior to installation.  RESISTIVE
ELECTRIC HEAT shall not be permitted to be used at anytime.

C. The Electrical Contractor shall provide any and all temporary power requirements for the
temporary heating units.  The Electrical Contractor shall disconnect and remove temporary
power from temporary heating units when temporary heat is no longer required.

D. The Mechanical Contractor shall provide any and all temporary service piping required to fuel
temporary heating units and shall remove all temporary service piping once temporary heat is
no longer required.
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E. Within 30 calendar days of notification of enclosure, the General Contractor, Plumbing
Contractor, and Electrical Contractor shall have sufficiently completed all Work, including
required tests for which he is responsible to enable the Mechanical Contractor to utilize the
existing boilers for temporary heat.

F. Within 90 calendar days of notification of enclosure, the Mechanical Contractor shall provide
temporary heat which may utilize the existing boilers.  This system may include, but not be
limited to, temporary hot water piping to hot water coil units.  At no time will the new HVAC
systems be utilized for temporary heat during construction.  Temporary heat provided by the
Mechanical Contractor must be controlled to sustain atmospheric conditions described in Article
1.03, 7.  The cost of the gas utilized for temporary heat described in Article 1.04, C., shall be
borne by the Owner.

G. It shall be the responsibility of the Mechanical Contractor to notify the Resident Project
Representative and the other Prime Contractors that the temporary heating system is complete
as required in Article 1.04, D.

H. Any Prime Contractor who fails to progress his Eork as required in Articles 1.04, B; 1.04, C; and
1.04, D, and who thereby delays the completion of the Work as required in Article 1.04, PHASE
2, shall pay all cost of continuing heat as required under Article 1.04, PHASE 2.  Should two (2)
or more Prime Contractors fail to progress their Work as required in 1Articles.04, B. and 1.04,
C., they shall jointly be held liable to pay all cost of continuing heat as required under Article
1.04 PHASE 2.

I. The method of temporary heat shall meet all applicable codes and ordinances.  Heat provided
by the General Contractor under Article 1.04, PHASE 2 shall be maintained at not less than 50
degrees F unless lower temperature are sufficient to meet the requirements of Article 1.04, A.
 At no time will the temporary heating system be allowed to be connected to the temporary or
permanent electric system.  Payment for installation and maintenance of temporary heat shall
be the complete responsibility of the Contractor as described in applicable Sections of these
Specifications.

J. Failure of any Prime Contractor to guard against unnecessary heat loss during Article 1.05,
PHASE 3 shall render him liable for the resultant fuel cost.

1.05 HEAT DURING CONSTRUCTION - NEW CONSTRUCTION; PHASE 3 - BUILDING ENCLOSED,
PERMANENT HEATING SYSTEM OPERABLE
A. When those portions of the General Construction, Plumbing, Electrical, and Mechanical Work

are complete, the Owner shall accept those portions of the Work including related controls and
safety devices and use, operate, and maintain them to provide heat.

B. By accepting the permanent heating system and related controls and safety devices, the Owner
agrees to:
1. Begin the guarantee period for the Work completed and accepted as of the date of

acceptance.
2. Assume full responsibility for the proper operation and maintenance of all accepted

portions of the heating system.
3. Provide sufficient heat continuously to:

a. Protect completed Work.
b. Protect material and equipment being installed.
c. Enable workmen to accomplish their Work in a satisfactory manner.
d. Maintain the approved progress schedule.

C. Failure of any Prime Contractor to guard against unnecessary heat loss during Article 1.05,
PHASE 3 shall render him liable for the resultant fuel cost.

D. Acceptance of the permanent system relates only to responsibility for damage caused by the
Owner's neglect and normal wear and tear.  No Prime Contractor is relieved of any contractual
requirement for furnishing a complete and operating system in perfect condition at the
completion of the Work.
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1.06 HEAT DURING CONSTRUCTION - EXISTING BUILDINGS
A. During such periods where scheduled Interior Renovation Work is to be performed during

periods when heat is required, the General Contractor that is holding the contract for the given
work areas shall be completely responsible for providing temporary heat.

B. The method of temporary heat shall meet all applicable codes and ordinances.  Heat provided
by the General Contractor under Article 1.04, PHASE 2, shall be maintained at not less than 50
degrees F unless lower temperatures are sufficient to meet the requirements of Article 1.04, A.,
or unless higher temperatures are required to maintain the environment required to perform
specific construction activities including, but not limited to, finishes, etc.  At no time shall the
temporary heating system be allowed to be connected to the temporary or existing electric
system.  Payment for installation and maintenance of temporary heat shall be the complete
responsibility of the General Contractor as described in applicable Sections of these
Specifications.

C. In the event that a Prime Contractor removes equipment or otherwise compromises the existing
building envelope, that Contractor shall be completely responsible for providing for and
maintaining temporary enclosures  acceptable to the Resident Project Representative to
maintain temporary heat within the space protected from outside elements.  This will apply, but
shall not be limited to, the removal of heating units, louvers, vents, windows and doors, and
portions of roof and wall systems.

1.07 TEMPORARY HEATING EQUIPMENT
A. Reference Fire Code of New York State, Chapter 14 - Fire Safety during Construction and

Demolition Section 1403.
1. LP-gas heaters:  Fuel supplies for liquefied-petroleum gas-fired heaters shall comply with

NFPA 58 and the Fuel Gas Code of New York State.
2. Oil-fired heaters:  Oil-fired heaters shall comply with Section 603 of the Fire Code of New

York State.
3. Supervision:  The use of temporary heating devices shall be supervised and maintained

only by competent personnel.
4. Installation:  Clearance to combustibles from temporary heating devices shall be

maintained in accordance with the labeled equipment.  When in operation, temporary
heating devices shall be fixed in place and protected from damage, dislogdement, or
overturning in accordance with the manufacturer's instructions.

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

END OF SECTION
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SECTION 01 5213
FIELD OFFICES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary field offices for use of Construction Manager.
B. Maintenance and removal.

1.02 RELATED REQUIREMENTS
A. Section 01 5000 - Temporary Facilities and Controls:

1. Temporary telecommunications services for administrative purposes.
2. Temporary sanitary facilities required by law.
3. Temporary electrical service for power.

PART 2  PRODUCTS
2.01 MATERIALS, EQUIPMENT, FURNISHINGS

A. The General Contractor shall supply for the Construction Manager use a building or mobile
trailer which shall be erected at a location selected by the Cosntruction Manager and shall be
separate from any building used by the Contractor.

B. Materials, Equipment, Furnishings:  Serviceable, new or used, adequate for required purpose.
2.02 CONSTRUCTION

A. Portable or mobile buildings, or trailers constructed with floors raised above ground, securely
fixed to foundations, with steps and landings at entrance doors.  Field office building shall be
provided with "skirting" to enclose underside of building to surrounding ground.

B. Construction:  Structurally sound, secure, weather tight enclosures for office.  Maintain during
progress of Work; remove when no longer needed.

C. Temperature Transmission Resistance of Floors, Walls, and Ceilings:  Compatible with
occupancy requirements.

D. Interior Materials in Offices:  Sheet type materials for walls and ceilings, prefinished or painted;
resilient floors and bases.

E. Lighting for Offices:   100 foot candles at desk top height, exterior lighting at entrance doors.
F. Fire Extinguishers:  Appropriate type fire extinguisher at each office.

2.03 ENVIRONMENTAL CONTROL
A. Heating, Cooling, and Ventilating:  Automatic equipment to maintain comfort conditions

(ambient air temperature of 70 degrees F +/- 5 degrees.
2.04 CONSTRUCTION MANAGER OFFICE

A. Separate space for sole use of the Construction Manager with separate entrance door with new
lock and two (2) keys.

B. Area:  At least 400 square feet with minimum dimension of 8 feet.
C. Windows:  At least six (6), with minimum total area equivalent to 10 percent of floor area, with

an operable sash and insect screen.  Locate to provide views of construction area.
D. Electrical Distribution Panel:  200 amp minimum, 240 volt, single phase, 60 hz service.

1. Electrical service to be provided by Electrical Contractor in accordance with Section 01
5000 - Temporary Facilities and Controls or by the General Contractor if there is no
Electrical Contract.

E. Minimum eight (8) 110 volt duplex convenience outlets, two (2) on each wall.
F. High Speed Internet Service:  The General Contractor shall provide wireless, high speed

internet service to the Construction Manager's field office.  Initial hook-up costs and monthly
high speed internet cost shall be the General Contractors responsibility.
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G. First Aid Kit:  The General Contractor shall keep the kit properly stocked with appropriate first
aid supplies at all times.

H. Sanitary Facilities:   private lavatory toilet facilities .
I. Drinking Fountain:  The General Contractor shall provide a water cooler for the Contruction

Manager's office.  Provide adequate supply of water and cups throughout the duration of the
Project.

J. Furnishings:
1. Two (2) desks 54 x 30 inch, with three (3) drawers.
2. One (1) drafting table 36 by 72 inch with one (1) equipment drawerand a 48 inch wide

parallel straight edge.
3. One 11 by 17 inch printer.
4. One (1) metal, double-door storage cabinet under table.
5. Plan rack to hold working Drawings, Shop Drawings, and record documents.
6. One (1) fire resistant standard four (4) drawer legal size metal filling cabinet with locks and

two (2) keys per lock.  Fire resistant file cabinet shall meet the requirements for "Insulating
Filling Devices, Class 350-1 Hour (D)" of ANSI/UL 72.

7. 6 linear ft of metal bookshelves.
8. Two (2) swivel arm chairs.
9. Two (2) straight chairs.
10. Two (2) drafting table stool.
11. One (1) tackboard 36 by 30 inch.
12. One (1) waste basket per desk and table.
13. Scanner/copier/printer machine with a regular supply of 8-1/2 inch x 11 inch paper, 11

inch x 17 inch paper, and toner.
14. At the completion of the Construction Project, the field office and its contents provided by

the General Contractor, with the exception of the Architect/Engineers/Resident Project
Representative project files, shall be returned to the General Contractor.

PART 3  EXECUTION
3.01 PREPARATION

A. Fill and grade sites for temporary structures to provide drainage away from buildings.
3.02 INSTALLATION

A. Install office spaces ready for occupancy 15 days after date fixed in Notice to Proceed.
B. The buildings shall be fully equipped and made available for use and occupancy by the

Construction Manager prior to the start of any Contract Work.  Such use and occupancy shall
be made available after the Work has been accepted by the Construction Manager.

C. Parking:  Five (5) parking spaces for use by Construction Manager and Architect /Engineer,
connected to office by appropriate walk.

3.03 MAINTENANCE AND CLEANING
A. The General Contractor shall provide Weekly janitorial services for the Construction Manager's

field office.   Each Contractor is responsible for periodic cleaning and maintenance of their
project field offices.

B. All buildings shall be maintained in good condition and appearance by the Contractor for the
designated period after which all portable buildings or trailers, fencing, surfacing, and utilities
shall be removed from the location, the areas cleaned, loamed, and seeded, if required, and left
in a neat and acceptable condition.

C. The Contractor shall be responsible, until use and occupancy of the office and building is
relinquished by the Owner, for any and all damage, direct or indirect, of whatever nature,
occuring to the property of the Owner's Construction Manager which is kept in any office
building that the Contractor is required to furnish as an item(s) of the Contract.  Such damages
would include any loss caused by, but not limited to, fire, theft, vandalism, or malicious
mischief.
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D. Maintain approach walks free of mud, water, and snow.
3.04 REMOVAL

A. At completion of Work remove buildings, foundations, utility services, and debris.  Restore
areas.

B. Construction Manager's office and all associated services shall not be removed from the site
until the time of final acceptance of the Contract Work.

END OF SECTION
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SECTION 01 5500
VEHICULAR ACCESS AND PARKING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Access roads.
B. Parking.
C. Existing pavements and parking areas.
D. Permanent pavements and parking facilities.
E. Construction parking controls.
F. Flag persons.
G. Maintenance.
H. Removal, repair.
I. Mud from site vehicles.

1.02 RELATED REQUIREMENTS
A. Section 31 2200 - Grading:  Specifications for earthwork and paving bases.

PART 2  PRODUCTS
2.01 MATERIALS

A. Materials for Permanent Construction:  As specified in product specification sections, including
earthwork, paving base, and topping.

PART 3  EXECUTION
3.01 PREPARATION
3.02 ACCESS ROADS

A. Use of existing on-site streets and driveways for construction traffic is permitted.
B. Tracked vehicles not allowed on paved areas.
C. Provide unimpeded access for emergency vehicles.  Maintain 20 foot width driveways with

turning space between and around combustible materials.
D. Provide and maintain access to fire hydrants free of obstructions.

3.03 PARKING
A. Use of designated areas of existing parking facilities by construction personnel is permitted.
B. Locate as indicated.
C. Locate as approved by Construction Manager and Architect.

3.04 PERMANENT PAVEMENTS AND PARKING FACILITIES
A. Prior to Substantial Completion the base for permanent roads and parking areas may be used

for construction traffic.
B. Avoid traffic loading beyond paving design capacity.  Tracked vehicles not allowed.

3.05 CONSTRUCTION PARKING CONTROL
A. Control vehicular parking to prevent interference with public traffic and parking, access by

emergency vehicles, and Owner's operations.
B. Monitor parking of construction personnel's vehicles in existing facilities.  Maintain vehicular

access to and through parking areas.
C. Prevent parking on or adjacent to access roads or in non-designated areas.
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3.06 FLAG PERSONS
A. Provide trained and equipped flag persons to regulate traffic when construction operations or

traffic encroach on public traffic lanes.
3.07 MAINTENANCE

A. Maintain traffic and parking areas in a sound condition free of excavated material, construction
equipment, products, mud, snow, and ice.

B. Maintain existing paved areas used for construction; promptly repair breaks, potholes, low
areas, standing water, and other deficiencies, to maintain paving and drainage in original, or
specified, condition.

3.08 REMOVAL, REPAIR
A. Repair existing facilities damaged by use, to original condition.
B. Repair damage caused by installation.

3.09 MUD FROM SITE VEHICLES
A. Provide means of removing mud from vehicle wheels before entering streets.

END OF SECTION
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SECTION 01 5713
  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. Measures used for erosion and sediment control, including temporary mulching, permanent

restoration, berms, dikes, silt fences, straw wattles, erosion control blankets, inlet protection
measures, check dams and other erosion and sediment control methods.

D. Restoration of areas eroded due to insufficient preventive measures.
E. Compensation of Owner for fines levied by authorities having jurisdiction due to non-

compliance by Contractor.
1.02 RELATED REQUIREMENTS

A. Section 31 2200 - Grading.
B. Section 31 2316 - Excavation.
C. Section 32 9200 - Lawns and Grasses.

1.03 REFERENCE STANDARDS
A. New York Standards and Specifications for Erosion and Sediment Control (The Blue Book).
B. New York State Stormwater Management Design Manual.
C. New York State Department of Transportation, Standard Specifications.

1.04 PERFORMANCE REQUIREMENTS
A. Also comply with all more stringent requirements of  State of New York  Erosion and

Sedimentation Control Manual .
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.

E. Erosion On Site: Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.
F. Erosion Off Site: Prevent erosion of soil and deposition of sediment on other properties caused

by water leaving the project site due to construction activities for this project.
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.
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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. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.05 SUBMITTALS
A. See Section 01 3300 - Submittal Procedures for submittal process.
B. 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.

PART 2  PRODUCTS
2.01 FENCING

A. Silt fence fabric shall meet the following:
Fabric Properties Minimum Acceptable Value Test Method
Grab Tensile Strength (lbs) 90 ASTM D1682
Elongation at Failure (%) 50 ASTM D1682
Mullen Burst Strength (psi) 190 ASTM D3786
Puncture Strength (lbs) 40 ASTM D751 (modified)
Slurry Flow Rate (gal/min/sf) 0.3
Equivalent Opening Size 40-80 US - Standard Sieve
Ultraviolet Radiation Stability (%) 90 ASTM G26

B. Fence Posts: The length shall be a minimum of 36 inch long. Wood posts shall be of sound
quality hardwood with a minimum cross sectional area of 3 square inches. Steel posts shall be
standard "T" or "U" section weighing not less than 1.0 pounds per linear foot.

C. Wire Fence: Wire fencing shall be a minimum 14-1/2 gage with a maximum 6 inch mesh
opening.

2.02 EROSION CONTROL BLANKET
A. Erosion control blanket shall be composed of degradable material, composed primarily of

processed natural organic material, manufactured or fabricated into rolls designed to reduce
soil erosion.

B. Anchoring and adjacent roll overlap shall be in accordance with the manufacturer's
recommendations.

C. Rough and final grading shall be completed prior to erosion control blanket installation.
D. Erosion control blanket shall be installed on steep slopes or in concentrated flow paths.

2.03 TEMPORARY MULCHING
A. Mulch shall consist of straw, free of undesirable seeds and course materials.
B. Mulch shall be applied at 100 pound per 1,000 square feet.
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2.04 STRAW WATTLES
A. Wrapped straw logs with hardwood stakes as manufactured by North American Green or

approved equal.
B. All materials within wattles shall be fully biodegradable.

2.05 STABILIZED CONSTRUCTION ENTRANCE
A. Constructed of geotextile fabric and stone of appropriate lenght and width at the entrance/exit

point to the construction site.
2.06 CATCH BASIN INLET PROTECTION

A. Where required, constructed with perimeter sedimentation pool.
B. With permission of Engineer, may be constructed with silt fence, wattles or other approved

techniques.
C. Stone shall be replaced as required or as directed by Engineer.

2.07 CULVERT INLET PROTECTION
A. Stone shall be replaced as required or as directed by Engineer.

2.08 SOIL STOCKPILE
A. Topsoil and subsoil stockpiles surrounded and protected with perimeter silt fencing, straw

wattles, or other approved technique.
B. Engineer may order mulching and seeding of stockpiles.

PART 3  EXECUTION
3.01 INSTALLATION

A. Finish grading of all areas disturbed by trenching operations shall be completed within 14 days
of pipe installation unless otherwise approved. No soil disturbed or exposed by this project shall
be left unprotected for more than 14 days. Protection measures would include one or more of
the erosion and sediment control measures described in this specification.

B. Schedule work to minimize soil erosion.
C. Construct erosion control features concurrently with other work to minimize area exposed to

erosion.
D. In the event of conflict between these specifications and laws, rules, or regulations of Federal,

State, or local agencies, the more restrictive shall apply.
E. The Engineer has the authority to limit the surface area of erodible earth material exposed and

to direct the Contractor to provide immediate control measures to minimize damage to adjacent
property and to minimize contamination of water resources.

F. 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.

G. 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. Install with top of fabric at nominal height and embedment as specified.
4. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping

at least 18 inches, with extra post.
5. Fasten fabric to wood posts using one of the following:

a. Four nails per post with 3/4 inch diameter flat or button head, 1 inch long, and 14
gage, 0.083 inch shank diameter.
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b. Five staples per post with at least 17 gage, 0.0453 inch wire, 3/4 inch crown width
and 1/2 inch long legs.

H. 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.

3.02 MAINTENANCE
A. Erosion and sediment control measures shall remain in place until the successful establishment

of vegetation or other restoration on disturbed surfaces.
B. 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.
C. Repair deficiencies immediately.
D. 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.
E. Straw Bale Rows:

1. Promptly replace bales that fall apart or otherwise deteriorate unless need has passed.
2. Remove silt deposits that exceed one-half of the height of the bales.
3. Repair bale rows that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.
F. Clean out temporary sediment control structures weekly and relocate soil on site.

3.03 CLEAN UP
A. Remove temporary measures after permanent measures have been installed, unless permitted

to remain by Architect  or Engineer.
B. Clean out temporary sediment control structures that are to remain as permanent measures.
C. Where removal of temporary measures would leave exposed soil, shape surface to an

acceptable grade and finish to match adjacent ground surfaces.
END OF SECTION
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SECTION 01 5721
INDOOR AIR QUALITY CONTROLS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Construction procedures to promote adequate indoor air quality after construction.
B. Building flush-out after construction and before occupancy.
C. Testing indoor air quality before commencement of construction; existing building areas only.
D. Testing indoor air quality after completion of construction.

1.02 PROJECT GOALS
A. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC

ducts and equipment.
1. Cleaning of ductwork is not contemplated under this Contract.
2. Contractor shall bear the cost of cleaning required due to failure to protect ducts and

equipment from construction dust.
3. Establish condition of existing ducts and equipment prior to start of alterations.

B. Airborne Contaminants:  Procedures and products have been specified to minimize indoor air
pollutants.
1. Furnish products meeting the Specifications.
2. Avoid construction practices that could result in contamination of installed products

leading to indoor air pollution.
1.03 RELATED REQUIREMENTS

A. Section 01 3529.10 - Life Safety Requirements During School Construction.
B. Section 01 4000 - Quality Requirements:  Testing and inspection services.
C. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC. :  Testing HVAC systems for

proper air flow rates, adjustment of dampers and registers, and setting for equipment .
1.04 REFERENCE STANDARDS

A. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2012, with 2015 amendments.

B. ASTM D5197 - Standard Test Method for Determination of Formaldehyde and Other Carbonyl
Compounds in Air (Active Sampler Methodology); 2009.

C. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers; California
Department of Public Health; v1.1, 2010.

D. EPA 625/R-96/010b - Compendium of Methods for Determination of Toxic Organic Compounds
in Ambient Air; Jan-99.

E. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.
1.05 DEFINITIONS

A. Adsorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile,
fabrics, fibrous insulation, and other similar products.

B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as
Specified.

C. Particulates:  Dust, dirt, and other airborne solid matter.
D. Wet Work:  Concrete plaster, coatings, and other products that emit water vapor or volatile

organic compounds during installation, drying, or curing.
1.06 SUBMITTALS

A. See Section 01 3300 - Submittal Procedures, for submittal process.
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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.
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.
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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.
END OF SECTION
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SECTION 01 5813
TEMPORARY PROJECT SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project identification sign.
1.02 QUALITY ASSURANCE

A. Design sign and structure to withstand 50 miles/hr wind velocity.
B. Sign Painter:  Experienced as a professional sign painter for minimum three years.
C. Finishes, Painting:  Adequate to withstand weathering, fading, and chipping for duration of

construction.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Shop Drawing:  Show content, layout, lettering, color, foundation, structure, sizes and grades of

members.
PART 2  PRODUCTS
2.01 SIGN MATERIALS

A. Structure and Framing:  New, wood, structurally adequate.
B. Sign Surfaces:  Exterior grade plywood with medium density overlay, minimum 3/4 inch thick,

standard large sizes to minimize joints.
C. Rough Hardware:  Galvanized.
D. Paint and Primers:  Exterior quality, two  coats; sign background of white color .
E. Lettering:  Exterior quality paint, contrasting colors.
F. Lettering:  Pre-cut vinyl self-adhesive products, white.

2.02 PROJECT IDENTIFICATION SIGN
A. One painted sign of construction, design, and content indicated on drawings, location

designated.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install project identification sign within 30 days after date fixed by Notice to Proceed.
B. Erect at designated location.
C. Erect supports and framing on secure foundation, rigidly braced and framed to resist wind

loadings.
D. Install sign surface plumb and level, with butt joints.  Anchor securely.

3.02 MAINTENANCE
A. Maintain signs and supports clean, repair deterioration and damage.

3.03 REMOVAL
A. Remove signs, framing, supports, and foundations at completion of Project and restore the

area.
END OF SECTION
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SECTION 01 6000
PRODUCT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Re-use of existing products.
B. Transportation, handling, storage and protection.
C. Product option requirements.
D. Substitution limitations.
E. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 RELATED REQUIREMENTS
A. Section 01 4000 - Quality Requirements:  Product quality monitoring.

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. See Section 01 4000 - Quality Requirements, for additional source quality control requirements.
C. Use of products having any of the following characteristics is not permitted:

1. Made outside the United States, its territories, Canada, or Mexico.
2. Made using or containing CFC's or HCFC's.
3. Made of wood from newly cut old growth timber.
4. Containing lead, cadmium, or asbestos.

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:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:

 Submit a request for substitution for any manufacturer not named.
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 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.

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.

3.02 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.  See Section 01 7419.

C. Store and protect products in accordance with manufacturers' instructions.
D. Store with seals and labels intact and legible.
E. Arrange storage of materials and products to allow for visual inspection for the purpose of

determination of quantities, amounts, and unit counts.
F. Store sensitive products in weathertight, climate-controlled enclosures in an environment

favorable to product.
G. For exterior storage of fabricated products, place on sloped supports above ground.
H. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

I. Comply with manufacturer's warranty conditions, if any.
J. Do not store products directly on the ground.
K. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
L. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with

foreign matter.
M. Prevent contact with material that may cause corrosion, discoloration, or staining.
N. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
O. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 01 6116.01
 MATERIAL VOC CONTENT CERTIFICATION FORM

1.01 CERTIFIED BY:  (INSTALLER/MANUFACTURER/SUPPLIER FIRM)
A. Firm Name: ______________________________________________
B. Print Name: ______________________________________________
C. Signature: ______________________________________________
D. Title: ____________________ (officer of company)
E. Date: _________________

END OF SECTION
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SECTION 01 6116
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Requirements for VOC-Content-Restricted products.
B. Requirement for installer certification that they did not use any non-compliant products.

1.02 RELATED REQUIREMENTS
A. Section 01 3000 - Administrative Requirements:  Submittal procedures.

1.03 DEFINITIONS
A. VOC-Content-Restricted Products:  All products in the following product categories, whether

specified or not:
1. Interior paints and coatings applied on site.
2. Interior adhesives and sealants applied on site, including flooring adhesives.

B. Interior of Building:  Anywhere inside the exterior weather barrier.
C. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified

or not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.
D. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,

whether specified or not; including firestopping sealants and duct joint sealers.
1.04 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. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content
of Paints and Related Coatings 2005 (Reapproved 2018).

C. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources
Board 2019.

D. SCAQMD 1113 - Architectural Coatings 1977 (Amended 2016).
E. SCAQMD 1168 - Adhesive and Sealant Applications 1989 (Amended 2017).

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  For each VOC-restricted product used in the project, submit evidence of

compliance.
C. Installer Certifications Regarding Prohibited Content:  Require each installer of any type of

product (not just the products for which VOC restrictions are specified) to certify that either 1)
no adhesives, joint sealants, paints, coatings, or composite wood or agrifiber products have
been used in the installation of installer's products, or 2) that such products used comply with
these requirements.

1.06 QUALITY ASSURANCE
A. VOC Content Test Method:  40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless

otherwise indicated.
1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed in accordance with requirements.
B. 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 MATERIALS

A. VOC-Content-Restricted Products:  VOC content not greater than required by the following:
1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.
2. Joint Sealants:  SCAQMD 1168 Rule.
3. Paints and Coatings:  Each color; most stringent of the following:

a. 40 CFR 59, Subpart D.
b. SCAQMD 1113 Rule.
c. CARB (SCM).

PART 3  EXECUTION
3.01 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION
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SECTION 01 7000
EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition, [______].
C. Cutting and patching.
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. Section 01 1000 - Summary:  Limitations on working in existing building; continued occupancy;

work sequence; identification of salvaged and relocated materials.
B. Section 01 4000 - Quality Requirements:  Testing and inspection procedures.
C. Section 01 5000 - Temporary Facilities and Controls:   Temporary exterior enclosures.
D. Section 01 5000 - Temporary Facilities and Controls:  Temporary interior partitions.
E. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance

data, warranties, and bonds.
F. Section 01 7900 - Demonstration and Training:  Demonstration of products and systems to be

commissioned and where indicated in specific specification sections
G. Section 07 8400 - Firestopping.

1.03 REFERENCE STANDARDS
A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations

2022.
1.04 QUALIFICATIONS
1.05 PROJECT CONDITIONS

A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

B. 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.

C. Noise Control:  Provide methods, means, and facilities to minimize noise produced by
construction operations.

D. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects
from damaging the work.

E. 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.
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1.06 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.

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

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 6000 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.
 Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
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.
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3.03 LAYING OUT THE WORK
3.04 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.05 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. 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.

C. Services (Including but not limited to ):  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.

D. 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.

E. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
F. 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.
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G. 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.

H. Clean existing systems and equipment.
I. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;

do not burn or bury.
J. Do not begin new construction in alterations areas before demolition is complete.
K. Comply with all other applicable requirements of this section.

3.06 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.
C. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-complying work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

E. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.
H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated
element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.07 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.
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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.

3.08 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.
3.09 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.
B. 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.
C. Verify tests, meter readings, and specified electrical characteristics agree with those required

by the equipment or system manufacturer.
D. Verify that wiring and support components for equipment are complete and tested.
E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
F. When specified in individual specification Sections, require manufacturer to provide authorized

representative to be present at site to inspect, check, and approve equipment or system
installation prior to start-up, and to supervise placing equipment or system in operation.

G. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.10 DEMONSTRATION AND INSTRUCTION
A. See Section 01 7900 - Demonstration and Training.

3.11 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.12 FINAL CLEANING
A. Use cleaning materials that are nonhazardous.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

E. Clean filters of operating equipment.
F. Clean site; sweep paved areas, rake clean landscaped surfaces.
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G. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.13 CLOSEOUT PROCEDURES
A. Make submittals that are required by governing or other authorities.
B. Accompany Project Coordinator 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 when work is considered ready for Architect's 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's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.14 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. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 01 7329
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 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 indicated to be performed by others.

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. General Contractor shall review all Contract Drawings for all penetrations they are
required to provide, as outlined in Article 1.05, A., 2., of this Section, for other Prime
Contractors and their subcontractors and provide penetrations where not shown on
Architectural Drawings.

8. 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.

9. Do not cut or alter Work performed under separate contract without the
Architect/Engineer's written permission.

1.02 RELATED SECTIONS
A. Section 02 4119 - Minor Demolition.
B. Section 31 2200 - Grading.
C. Section 31 2316 - Excavation.
D. Section 31 2323 - Fill.

1.03 DEFINITIONS
A. Cutting:  Remove 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:  Replacement, Fitting, and Repair Work required to restore substrates and 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 SUBMITTALS
A. See Section 01 3300 - Submittal Procedures for submittal process.

1.05 CUTTING, PATCHING AND DEMOLITION
A. Coordination:

1. Prime Contractors and their Subcontractors shall be 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 Article 1.05, A., 2.,
and shall provide the General Contractor with this information.
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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 inches 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 Article 1.05, 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.  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 Article 1.05, 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.

1.06 QUALITY ASSURANCE
A. Structural Elements:  Do not cut and patch structural elements in a manner that could change

their load-carrying capacity or load-deflection ratio.
B. Operational Elements:  Do not cut and patch operating elements and related components in a

manner that results in reducing their capacity to perform as intended or that 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 rating.

D. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components
in a manner that could change their load-carrying 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.
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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.

1.07 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.

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.

PART 3  EXECUTION
3.01 EXAMINATION

A. Inspection:
1. Inspect existing conditions, including elements subject to movement or damage during

cutting, excavating, backfilling, and patching.
2. After uncovering the Work, inspect conditions affecting installation of new Work.

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

compatibility with in-place finishes or primers.
C. Discrepancies:

1. If uncovered conditions are not as anticipated, immediately notify the Architect/Engineer
and secure needed directions.

2. Do not proceed in areas of discrepancy until all such discrepancies have been fully
resolved.

3.02 PREPARATION PRIOR TO CUTTING
A. Temporary Support:  Provide temporary support of Work to be cut.
B. Protection:  Protect in-place construction during cutting and patching to prevent damage.

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

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

D. Existing Utility Services and Mechanical/Electrical/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. 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.
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B. 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.

C. Cut through concrete and masonry using a cutting machine such as a carborundum saw or
diamond core drill.  Dampen as required to minimize dust.

D. 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.

E. Restore Work with new products in accordance with requirements of Contract Documents.
F. 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 (i.e., an abrasive saw or a diamond-

core dril)l.
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.
G. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations

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

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

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

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

3. Floors and Walls:  Where walls or partitions that are removed extend one (1) 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.
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H. Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest corner,
intersection or natural break.  For an assembly, refinish entire unit.

I. Perform fitting and adjustment of products to provide finished installation complying with the
specified tolerances and finishes.

J. 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 CLEANING

A. 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.

END OF SECTION
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SECTION 01 7800
CLOSEOUT SUBMITTALS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Project Record Documents.
B. Operation and Maintenance Data.
C. Warranties and bonds.

1.02 RELATED REQUIREMENTS
A. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings,

product data, and samples.
B. Section 01 7000 - Execution and Closeout Requirements:  Contract closeout procedures.
C. Individual Product Sections:  Specific requirements for operation and maintenance data.
D. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS
A. Project Record Documents:  Submit documents to Architect with claim for final Application for

Payment.
B. Operation and Maintenance Data:

1. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

2. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

3. 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.

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. Manufacturer's name and product model and number.
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2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:
1. Measured 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.

3.02 OPERATION AND MAINTENANCE DATA
A. Source Data:  For each product or system, list names, addresses and telephone numbers of

Subcontractors and suppliers, including local source of supplies and replacement parts.
B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and

data applicable to installation.  Delete inapplicable information.
C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and

systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES
A. For Each Product, Applied Material, and Finish:

1. Product data, with catalog number, size, composition, and color and texture designations.
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.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS
A. For Each Item of Equipment and Each System:

1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

C. Panelboard Circuit Directories:  Provide electrical service characteristics, controls, and
communications; typed.

D. Include color coded wiring diagrams as installed.
E. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions

and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.
 Include summer, winter, and any special operating instructions.

F. Maintenance Requirements:  Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

G. Provide servicing and lubrication schedule, and list of lubricants required.
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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.

3.05 ASSEMBLY OF  OPERATION AND MAINTENANCE MANUALS
A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,

with data arranged in the same sequence as, and identified by, the specification sections.
B. Where systems involve more than one specification section, provide separate tabbed divider for

each system.
C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic

covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, 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.
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.

3.06 WARRANTIES AND BONDS
A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,

and manufacturers, within 10 days after completion of the applicable item of work.  Except for
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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. Manual:  Bind in commercial quality 8-1/2 by 11 inch three D side ring binders with durable

plastic covers.
F. Cover:  Identify each binder with typed or printed title WARRANTIES AND BONDS, with title of

Project; name, address and telephone number of Contractor and equipment supplier; and
name of responsible company principal.

G. Table of Contents:  Neatly typed, in the sequence of the Table of Contents of the Project
Manual, with each item identified with the number and title of the specification section in which
specified, and the name of product or work item.

H. Separate each warranty or bond with index tab sheets keyed to the Table of Contents listing.
 Provide full information, using separate typed sheets as necessary.  List Subcontractor,
supplier, and manufacturer, with name, address, and telephone number of responsible
principal.

END OF SECTION
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 CHECK LIST 
 
 
 Port Jervis City School District  
Project:  Additions & Alterations to PJMS  Project No. 2019-011 PH1   

 

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 Port Jervis City School District’s Addition & Alterations to PJMS 

Project (Architect/Engineer Project No. 2019-011 PH1) 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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CONTRACTOR'S 
WARRANTY OF TITLE 

 
 

 
 

 
 
 
Project   Additions & Alterations to PJMS     

(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): 
 

 

Port Jervis City School District   
 

Date:   

9 Thompson Street 
 

Contract:  No.     – 

Port Jervis, New York 12771 
 

Project No.:  2019-011 PH1 
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SECTION 01 7900
DEMONSTRATION AND TRAINING

PART 1  GENERAL
1.01 SUMMARY

A. Demonstration of products and systems to be commissioned and where indicated in specific
Specification Sections.

B. Training of Owner personnel in operation and maintenance is required for:
1. All software-operated systems.
2. HVAC systems and equipment.
3. Plumbing equipment.
4. Electrical systems and equipment.
5. Items specified in individual product Sections.

C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
1. Roofing, waterproofing, and other weather-exposed or moisture protection products.
2. Finishes, including flooring, wall finishes, ceiling finishes.
3. Fixtures and fittings.
4. Items specified in individual product Sections.

1.02 RELATED REQUIREMENTS
A. Section 01 7800 - Closeout Submittals:  Operation and maintenance manuals.
B. Section 01 9113 - General Commissioning Requirements:  Additional requirements

applicable to demonstration and training.         DELETE IF NOT IN PROJECT OR
UNBOLD/DELETE UNDERLINE

C. Other Specification Sections:  Additional requirements for demonstration and training.
1.03 SUBMITTALS

A. See Section 01 3300 - Submittal Procedures for submittal process.
B. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and

skill-level of attendees.
1. Submit to Architect for transmittal to Owner.
2. Submit not less than 4 weeks prior to start of training.
3. Revise and resubmit until acceptable.
4. Provide an overall schedule showing all training sessions.
5. Include at least the following for each training session:

a. Identification, date, time, and duration.
b. Description of products and/or systems to be covered.
c. Name of firm and person conducting training; include qualifications.
d. Intended audience, such as job description.
e. Objectives of training and suggested methods of ensuring adequate training.
f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
g. Media to be used, such a slides, hand-outs, etc.
h. Training equipment required, such as projector, projection screen, etc., to be

provided by Contractor.
C. Training Manuals:  Provide training manual for each attendee; allow for minimum of two (2)

attendees per training session.
1. Include applicable portion of Operation and Maintenance Manuals.
2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not

included in Operation and Maintenance Manuals.
3. Provide one (1) extra copy of each training manual to be included with operation and

maintenance data.
4. Training Reports:  

a. Identification of each training session, date, time, and duration.
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b. Sign-in sheet showing names and job titles of attendees.
c. List of attendee questions and written answers given, including copies of and

references to supporting documentation required for clarification; include answers to
questions that could not be answered in original training session.

1.04 QUALITY ASSURANCE
A. Instructor Qualifications:  Familiar with design, operation, maintenance and troubleshooting of

the relevant products and systems.  
1. Provide as instructors the most qualified trainer of those Contractors and/or installers who

actually supplied and installed the systems and equipment.
PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 DEMONSTRATION - GENERAL

A. Demonstrations conducted during system start-up do not qualify as demonstrations for the
purposes of this section, unless approved in advance by Owner.

B. Demonstrations conducted during functional testing need not be repeated unless Owner
personnel training is specified.

C. Demonstration may be combined with Owner personnel training, if applicable.
D. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up,

shut-down, seasonal changeover, emergency conditions, and troubleshooting, and
maintenance procedures, including scheduled and preventive maintenance.
1. Perform demonstrations not less than 2 weeks prior to Substantial Completion.
2. For equipment or systems requiring seasonal operation, perform demonstration for other

season within 6 months.
E. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and

repair procedures.
1. Perform demonstrations not less than 2 weeks prior to Substantial Completion.

3.02 TRAINING - GENERAL
A. Conduct training on-site unless otherwise indicated.
B. Owner will provide classroom and seating at no cost to Contractor.
C. Do not start training until Functional Testing is complete, unless otherwise specified or

approved by the Architect.
D. Provide training in minimum 2 hour segments.
E. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule

training sessions as required by Owner; once schedule has been approved by Owner failure to
conduct sessions according to schedule will be cause for Owner to charge Contractor for
personnel "show-up" time.

F. Product- and System-Specific Training:
1. Review the applicable Operation and Maintenance Manuals.
2. For systems, provide an overview of system operation, design parameters and

constraints, and operational strategies.
3. Review instructions for proper operation in all modes, including start-up, shut-down,

seasonal changeover and emergency procedures, and for maintenance, including
preventative maintenance.

4. Provide hands-on training on all operational modes possible and preventive maintenance.
5. Discuss common troubleshooting problems and solutions.
6. Discuss any peculiarities of equipment installation or operation.
7. Discuss warranties and guarantees, including procedures necessary to avoid voiding

coverage.
8. Review recommended tools and spare parts inventory suggestions of manufacturers.
9. Review spare parts and tools required to be furnished by Contractor.
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G. Be prepared to answer questions raised by training attendees; if unable to answer during
training session, provide written response within 3 days.

END OF SECTION
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SECTION 01 9113
GENERAL COMMISSIONING REQUIREMENTS

PART 1  GENERAL
1.01 SUMMARY

A. Commissioning is intended to achieve the following specific objectives; this Section specifies
the Contractor's responsibilities for commissioning:
1. Verify and document that functional performance is in accordance with the Contract

Documents:  Functional tests executed by Contractor and witnessed by the Owner's
Representative are utilized to achieve this.

2. 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.

3. 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 start-up and initial checkout and be completed before Substantial Completion.

1.02 SCOPE OF COMMISSIONING
A. The following are to be commissioned:

1. Plumbing Systems:
a. Water heaters.
b. Booster pumps.

2. HVAC System, including:
a. Major and minor equipment items.
b. Piping systems and equipment.
c. Ductwork and accessories.
d. Terminal units.
e. Control system.
f. Sound control devices.
g. Vibration control devices.
h. Variable frequency drives.

3. Special Ventilation:
a. Fume hoods.

4. Electrical Systems:
a. Power quality.
b. Emergency power systems.
c. Lighting controls other than manual switches.

5. Electronic Safety and Security:
a. Security system, including doors and hardware.
b. Fire and smoke alarms.

6. Communications:
a. Voice and data systems.
b. Public address/paging.

B. Other equipment and systems explicitly identified elsewhere in Contract Documents as
requiring commissioning.

C. Indoor Air Quality Procedures:  The Owner's Representative will coordinate; Contractor will
execute; see Section 01 5721 - Indoor Air Quality Controls.

1.03 RELATED REQUIREMENTS
A. Section 01 5719 - Temporary Environmental Controls:  Precautions and procedures; smoking

room testing; building flush-out.
B. Section 01 7000 - Execution Requirments:  General start-up requirements.
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C. Section 01 7800 - Closeout Submittals:  Scope and procedures for operation and maintenance
manuals and project record documents.

D. Section 01 7900 - Demonstration and Training:  Scope and procedures for Owner personnel
training.

1.04 SUBMITTALS
A. See Section 01 3300 - Submittal Requirements for submittal process; except:

1. Make all submittals specified in this Section and elsewhere where indicated for
commissioning purposes, to the Architect.

B. Manufacturers' Instructions:  Submit copies of all manufacturer-provided instructions that are
shipped with the equipment as soon as the equipment is delivered.

C. Product Data:
1. Manufacturer's product data, cut sheets, and shop drawings.
2. Manufacturer's installation instructions.
3. Start-up, 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.
D. Start-up Plans and Reports.
E. Completed Pre-functional Checklists.

PART 2  PRODUCTS
2.01 TEST EQUIPMENT

A. Provide all standard testing equipment required to perform start-up 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 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.
PART 3  EXECUTION
3.01 START-UP PLANS AND REPORTS

A. Start-up Plans:  For each item of equipment and system for which the manufacturer provides a
start-up plan, submit the plan not less than 8 weeks prior to start-up.

B. Start-up Reports:  For each item of equipment and system for which the manufacturer provides
a start-up checklist (or start-up plan or field checkout sheet), document compliance by
submitting the completed start-up checklist prior to start-up, signed and dated by responsible
entity.

3.02 PRE-FUNCTIONAL CHECKLISTS
A. A Pre-functional 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 start-up checklists,

regardless of apparent redundancy.
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3. Pre-functional 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. Manufacturer, model number, and relevant capacity information; list information "as

specified," "as submitted," and "as installed."
c. Serial number of installed unit.
d. List of inspections to be conducted to document proper installation prior to start-up

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.

e. Sensor and actuator calibration information.
B. Contractor is responsible for filling out Pre-functional Checklists, after completion of installation

and before start-up; witnessing by the Owner's Representative 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 (1)
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. Regardless of these reporting requirements, Contractor is responsible for correct start-up

and operation.
6. Submit completed Checklists to Owner's Representative within 2 days of completion.

C. 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 Owner's

Representative immediately.
3.03 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 Pre-
functional Checklist and before closeout.

C. 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 Owner's Representative 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 the 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 Owner's Representative; the
Owner's Representative 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.
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4. Contractor shall bear the cost of Owner and Owner's Representative personnel time
witnessing re-testing if the test failed due to failure to execute the relevant Pre-functional
Checklist correctly; if the test failed for reasons that would not have been identified in the
Pre-functional Checklist process, Contractor shall bear the cost of the second and
subsequent re-tests.

D. Functional Test Procedures:
1. Some test procedures are included in the Contract Documents; where Functional Test

procedures are not included in the Contract Documents, test procedures will be
determined by the 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 (i.e., the chiller pump is tested interactively with the chiller functions to see
if the pump ramps up and down to maintain the differential pressure setpoint).

b. Systems are tested under various modes, such as during low cooling or heating
loads, high loads, component failures, unoccupied, varying outside air temperatures,
fire alarm, power failure, etc.  

c. Systems are run through all the HVAC control system’s sequences of operation and
components are verified to be responding as the sequence's state.

d. Traditional air or water test and balancing (TAB) is not Functional Testing; spot
checking of TAB by demonstration to the Owner's Representative is Functional
Testing.

E. 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.

F. Field Tests By Others:  Where Functional Tests are indicated as to be performed by others not
subject to the Contract Documents, those tests are not subject to these commissioning
requirements.

3.04 SENSOR AND ACTUATOR CALIBRATION
A. Calibrate all field-installed temperature, relative humidity, carbon monoxide, carbon dioxide,

and pressure sensors and gages, 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 Pre-functional 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.

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, gage 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.
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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 conform 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, gage or building automation

system, is within the tolerances in the table below of the instrument-measured value.
11. If not, replace sensor and repeat.
12. For pressure sensors, perform a similar process with a suitable signal generator.

F. Sensor Tolerances for Standard Applications:  Plus/minus the following maximums:
1. Watthour, Voltage, Amperage:  1 percent of design.
2. Pressure, Air, Water, Gas:  3 percent of design.
3. Air Temperatures (Outside Air, Space Air, Duct Air):  0.4 degrees F.
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.
9. Hot Water Coil and Boiler Water Temperature:  1.5 degrees F.
10. Cooling Coil, Chilled and Condenser Water Temperatures:  0.4 degrees F.
11. Combustion Flue Temperature:  5.0 degrees F.
12. Oxygen and CO2 Monitors:  0.1 percentage points.
13. CO Monitor:  0.01 percentage points.

G. Valve/Damper Stroke Set-up 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).
H. 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.

3.05 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.
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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.

3. Randomly test at least 50 percent of each group of identical equipment, but not less than
three units.  This constitutes the "first sample."

4. If 10 percent of the units in the first sample fail, test another 30 percent of the remaining
identical units.

5. If 10 percent of the units in the second sample fail, test all remaining identical units.
6. If frequent failures occur, resulting in more troubleshooting than testing, the Owner's

Representative 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.

END OF SECTION
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SECTION 02 2600 

ASBESTOS, LEAD, AND PCB ASSESSMENT 

PART 1  GENERAL 

1.01 SECTION INCLUDES 

A. Asbestos, Lead, and PCB Investigation Report: 
1. An asbestos, lead, and PCB investigation report (limited hazardous materials survey 

report) has been prepared for the site of this Work and excerpts are included herein for 
information only and are not part of the Contract Documents. 

B. Use of data: 

1. Locations of samples are indicated on the building floor plan, which is included in the 
Report. 

2. Results of tests are included hereafter for examination by the Contractor.  This data is 
offered in good faith for the purpose of advising the Contractor of all information that is 
available.   

3. The limited hazardous materials survey report is not, however, part of the Contract 
Documents, and the Owner does not guarantee the continuity of conditions indicated in 
the test report. 

4. Each Bidder, and the successful Bidder who will be awarded the Contract, will be 
responsible for any conclusions, and/or interpretations, drawn from those test data. 

5. The report is available for Bidders’ information, but is not a warranty of surface conditions.   

6. Bidders should visit the site and acquaint themselves with existing conditions. 

7. Bidders who wish to conduct their own investigation, and employ their own experts to 
assess the existing conditions are encouraged to do so.  To secure permission for 
entering the project site to conduct such exploration, Bidders shall contact the Architect at 
least five (5) working days in advance. 

PART 2  PRODUCTS – NOT USED 

PART 3  EXECUTION – NOT USED 

END OF SECTION 
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SECTION 02 8213 

ASBESTOS ABATEMENT 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 specification sections shall apply to work of this section. 

1.02 SUMMARY 

A. This Section describes procedures for abatement of asbestos-containing materials (ACM) from 
the areas of scheduled work. 
1. ACM and assumed ACM that are located within the areas of scheduled work will require 

abatement prior to, or in coordination with, the scheduled demolition and renovation 
activities.  Reference the “AA” drawings for additional details pertaining to abatement of 
identified or assumed ACM. 

2. Materials with trace asbestos have been identified within the areas of scheduled work.  
Although not considered regulated ACM, work activities affecting materials with trace 
asbestos are subject to criteria specified in OSHA 29 CFR 1926.1101.   

3. Verify the locations and quantities of materials to be removed as the basis for the bid.  
Contract Drawings depict the areas in which the work will be conducted, and show the 
general location of identified or assumed ACM, as determined from the hazardous 
materials assessment performed for the site. 

4. Suspect ACM that have not been tested must be assumed to contain asbestos, unless 
proved otherwise through sampling and analysis. 

B. The Contractor is responsible for all work related to the abatement of identified ACM, including, 
but not limited to, the following: 
1. Submission and approval of required notification prior to commencement of work. 
2. Coordination with the Owner or Owner’s designated representative for removal of 

movable furnishings and equipment, including miscellaneous small items such as tools, 
stored materials, files, and records, prior to asbestos abatement work commencing. 

3. Protection of Work to Remain:  Preserve and protect building materials and finishes, 
electrical equipment, and heating and ventilation equipment present within each work 
area that is not removed or abated.  Perform work without damage to or contamination 
of adjacent areas.  The Contractor and Owner shall agree in writing on the condition of 
the building and fixtures and background level, prior to commencement of the work.   

4. Removal of all ACM within the areas of work, as designated on the Contract Drawings. 
5. Inspection of areas of work to ensure that all ACM has been removed in accordance with 

the Contract Documents. 
6. Furnish all labor, materials, services, insurance, and equipment necessary to complete the 

abatement work in accordance with applicable regulations and codes. 
7. Be responsible for obtaining approval for a waste disposal site and transportation of waste 

to waste disposal facility. Waste disposal facility must have a valid NYSDEC or Regulatory 
Waste Authority permit. Waste transporter shall have a valid NYSDEC, Division of Solid & 
Hazardous Materials, Part 364 Waste Transporter Permit. 

8. Post all applicable regulations at the project site. 
9. Maintain the required log of all persons entering work area. 
10. Provide Owner with close-out report and record drawings containing all information 

pertaining to the removal and disposal of ACM (quantity and location). 
11. Provide Owner with record drawing of asbestos removal including location, quantity and 

type of asbestos removed. 
 

C. Perform all work in such a manner as to minimize the risk of exposure to personnel, to prevent 
exposure to occupants, and to minimize the risk of release of asbestos or asbestos-containing 
debris to the environment. 
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D. Take notice, and make employees aware, of occupational safety hazards associated with the 
abatement work and other work being performed on-site. 

 
E. Perform all work in strict accordance with the Contract Documents and all governing codes, 

rules, and regulations.   Where conflicts occur between the Contract Documents and applicable 
codes, rules, and regulations, the more stringent procedure(s) shall apply.  Interpretation of 
regulations or differences in interpretation of applicable regulations between any parties 
associated with the project shall be settled in a manner consistent with the administrative and 
contractual procedures specified in other applicable sections of the Contract Documents.  If a 
resolution cannot be readily obtained, the applicable regulatory authority will be contacted for 
interpretation.  The interpretation of the regulatory authority will be final.  

1.03 REGULATIONS AND CODES 

A. Comply with the codes and standards listed below, except where more stringent requirements 
are shown and/or specified.  Specific regulations, standards, and guidance documents are 
listed for informational purposes due to relevance to the work described herein.  Specific 
regulations, standards, and guidance documents that are not listed may also be applicable to 
the work. 

1. Federal Regulations: 
a. American National Standard Institute (ANSI) 

1) ANSI Z88.2-80, Practices for Respiratory Protection 
2) ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local 

Exhaust Systems 
b. Code of Federal Regulations (CFR) 

1) 29 CFR 1910.1001, “Asbestos” (OSHA) 
2) 29 CFR 1910.1200, “Hazard Communication” (OSHA) 
3) 29 CFR 1910.134, “Respiratory Protection” (OSHA) 
4) 29 CFR 1910.145, “Specification for Accident Prevention Signs and Tags” 

(OSHA) 
5) 29 CFR 1926, “Construction Industry” (OSHA) 
6) 29 CFR 1926.1101, “Asbestos” (OSHA) 
7) 29 CFR 1926.500, “Guardrails, Handrails and Covers” (OSHA) 
8) 40 CFR 61, Subpart A, “General Provisions” (EPA) 
9) 40 CFR 61, Subpart M, “National Emission Standard for Asbestos” (USEPA) 
10) 49 CFR 171-172, “Transportation Standards” (USDOT) 
11) 40 CFR 763, Subpart E, “Asbestos-Containing Materials in Schools” (USEPA) 

c. Occupational Safety and Health Administration (OSHA) 
d. United States Department of Transportation (USDOT) 
e. United States Environmental Protection Agency (USEPA) 

1) USEPA 560/585-024, Guidance for Controlling Asbestos-Containing Materials 
in Buildings (Purple Book) 

2) USEPA 530-SW-85-007, Asbestos Waste Management Guidance 
2. New York State: 

a. Compilation of the Rules and Regulations of the State of New York (NYCRR) 
1) 6 NYCRR, Parts 360 and 364, “Disposal and Transportation” (NYSDEC) 
2) 10 NYCRR, Part 73, “Asbestos Safety Program Requirements” (NYSDOH) 
3) 12 NYCRR, Part 56, “Asbestos”, Industrial Code Rule 56 (NYSDOL) 
4) Guidance Document (AGD-v2.0) on 12 NYCRR, Part 56 

b. Fire Code of New York, 2010 including Technical Bulletins issued by the New York 
State Department of State 

c. Existing Building Code of New York State 2010, Including Technical Bulletins issued 
by New York State Department of State. 

d. New York State Department of Environmental Conservation (NYSDEC) 
e. New York State Department of Health (NYSDOH) 
f. New York State Department of Labor (NYSDOL) 
g. New York State Department of State (NYSDOS) 
h. New York State Department of Transportation (NYSDOT) 
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1.04 DEFINITIONS 

A. See NYSDOL Industrial Code Rule No. 56. 

B. See Chapter 2 of the Fire Code, Existing Building Code & Building Code of New York State for 
other definitions. 

1.05 CONTRACTOR LIABILITY 

A. It is understood and agreed that the handling, removal and disposition of asbestos or asbestos 
products involves certain health risks which require specific safety measures. Owner and 
Consultant (Architect/Engineer) shall not be responsible for safety measures on the job, 
including measures for the protection of employees or other contractors or subcontractors, nor 
for the protection of the general public. Such responsibility for safety is and shall remain that of 
Contractor. Therefore, except for claims and damages arising for negligent acts, errors or 
omissions of Consultant, Contractor agrees to hold harmless, defend and indemnify Owner and 
Consultant from all claims, suits, expenses, or damages arising from or alleged to arise from 
exposure to or inhalation of asbestos or asbestos fibers. 

1.06 ENVIRONMENTAL CONSULTANT 

A. An Environmental Consultant will be retained by the Owner under separate contract, to 
represent the Owner in matters pertaining to the work performed in accordance with these 
specifications and requirements.    

B. The Environmental Consultant is authorized by the Owner to provide monitoring during removal 
work, to interpret procedures and to enforce provisions of the contract documents and NYS 
Code Rule 56 pertaining to the removal of ACM. 

C. If, in the opinion of the Environmental Consultant, there is a substantial non-conformance with 
the contract documents and NYS Code Rule 56 and/or a situation presenting a health hazard to 
workers or to the Owner's employees, the Environmental Consultant will be authorized to stop 
work. 

D. The Environmental Consultant’s role in health and safety matters does not alleviate the 
Contractor's obligation to comply with all applicable health and safety regulations promulgated 
by the local state or federal government. 

E. The Environmental Consultant will provide Air Monitoring, Project Monitoring, and work area 
clearance pursuant to requirements of 12 NYCRR Part 56 and 40 CFR 763, Subpart E. 
1. Should any visual clearance or clearance air sample(s) fail to meet clearance criteria, the 

Contractor will be directed to re-clean the work area and new clearance air samples will be 
collected.  The Contractor will be responsible for any and all costs incurred due to 
clearance sample failures. 

1.07 SUBMITTALS 

A. Submit in accordance with applicable provisions of the Contract Documents.  See Section 01 
3300 - Submittal Procedures, for submittal process. 

B. "Submit" means to forward and electronic copy to the Designer of Record and the 
Environmental Consultant for review.   

C. Pre-Work Submittals: Submit a minimum of 10 days prior to the anticipated commencement of 
the asbestos abatement work and expedite any resubmissions. 
1. Work Plan: Provide a Work Plan that describes the abatement methods to be used, 

schedule of removal, the type of decontamination units, worker protection plan, and 
Material Safety Data Sheets (MSDS) or Safety Data Sheets (SDS) for any chemicals or 
products to be used to facilitate the work.  The Work Plan shall also show the limits of the 
work area(s), locations of decontamination units, entrance and exit to the work area(s), 
and exhaust locations.  

2. Submit satisfactory proof to Asbestos Designer of Record and Environmental Consultant 
that all required permits, licenses and certifications have been obtained, notifications have 
been issued, and arrangements made for transport and disposal of ACM, including: 
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a. Copy of project notifications for the asbestos abatement work, as applicable and 
required by federal and state regulatory agencies, together with proof of transmittal 
(i.e., certified mail return receipt). 

b. Copy of building occupant notification, as applicable and as required by regulatory 
agencies. 

c. One current copy of each Contractor's asbestos handler's license and one copy of 
each employee's asbestos handler' s certificate. In addition to the asbestos handler’s 
licenses, the Contractor shall submit each employees "OSHA 10" card. Should 
Handlers' or Supervisor's documentation expire during the duration of the project, the 
Contractor shall submit replacement documents. 

d. Copy of waste hauler’s NYSDEC permit and one copy of NYSDEC Certificate of 
Approval for the ACM waste disposal site. 

e. Submit documentation indicating that all employees have had instruction on the 
hazards of asbestos exposure, on use of fitting of respirators, on protective dress, on 
use of showers, on entry and exit from work areas, and on all aspects of work 
procedures and protective measures. 

f. Submit documentation certifying that all workers employed in asbestos related 
aspects of the job have had medical examinations as prescribed by the OSHA 
regulations and have been found fit to perform work while wearing a respirator.  This 
certification is to be signed by a physician indicating that he has reviewed the 
relevant medical records and that they support the certification.  Medical records are 
not to be submitted and will not be accepted. 

g. Submit manufacturer’s certification that vacuums, ventilation equipment and other 
equipment required to contain airborne fibers, conform to ANSI Z9.2. 

h. Establish a manifest system that accounts for all asbestos waste. The manifest 
system shall be described in writing and will be subject to the approval of the 
Environmental Consultant. Copies of the written description and any receipts 
generated during the handling and disposal process shall be provided to the Owner. 
The Contractor must be able to demonstrate custody over all asbestos waste from 
the time it is removed from the work area until it is deposited at the landfill.  
 

D. Project Close-out Submittals:  Within 30 days of project completion, and prior to final payment, 
submit a closeout package to include: 
1. Copy of final project notifications. 
2. Copy of Contractor asbestos license and certifications for employees involved in the 

project. 
3. Copy of Haulers Permit. 
4. Copy of daily work area entry logs. 
5. Copy of laboratory reports for personal air monitoring. 
6. Copy of asbestos disposal manifests completed by all parties, for each phase of work as 

applicable. 
7. Copy of record drawing indicating locations type, and quantities of ACM removed. 

PART 2  PRODUCTS  

2.01 PROJECT LOG BOOK 
 

A. Provide a permanently bound project log book.  The log book shall contain, on the title page, 
the project name; name, address, and telephone number of Owner; name, address, and 
telephone number of Consultant; name, address, and telephone number of the Contractor; and 
emergency numbers, including, but not limited to, local Fire/Rescue Department. 
 

B. Record all entries into the log with non-washable, permanent ink.  Under no circumstances 
shall pencil entries be permitted. 

 
C. Ensure that all persons entering and exiting the work area sign the log and include name, 

employer, NYSDOL certification number, and time of entrance and exiting. 
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D. Ensure that the Project Supervisor documents all work performed daily and notes all visual 
assessments required by 12 NYCRR Part 56 (e.g., testing and inspection of barriers and 
enclosure by smoke testing, negative air systems, and manometer readings). 

 
2.02 PERSONAL PROTECTIVE EQUIPMENT 

 
A. Comply with applicable OSHA regulations and procedures for selection and use of personal 

protective equipment (PPE). 
 

B. The minimum PPE is Level D Modified (hard hat, safety glasses, and steel-toed boots), at all 
times at the project site both inside and outside the work areas.  Additional PPE is required to 
reduce exposure to asbestos, including the following: 
1. Respiratory Protection 

a. Select respirators from those approved by the NIOSH, Department of Health and 
Human Services. 

b. Ensure that respirators and filters are selected, used, maintained, and stored 
pursuant to an established respiratory protection program, pursuant to 29 CFR 
1910.134. 

c. Provide for surveillance of working conditions to ensure the selected respirator 
provides adequate protection, as defined in 29 CFR 1926.1101. 

2. Disposable Protective Clothing 
a. Provide disposable protective whole body clothing, head coverings, plastic or rubber 

gloves, and foot coverings to personnel utilized during the project.  Cloth gloves may 
be worn inside the plastic or rubber gloves for comfort, but shall not be used alone.  
Secure sleeves at the wrists, and foot coverings at the ankles, by the use of tape, or 
provide disposable coverings with elastic wrists or tops. 

 
C. Provide workers and authorized visitors with suitable protective clothing, headgear, eye 

protection, and footwear whenever they enter the work area. 
 

2.03 SIGNS AND LABELS 
 

A. Provide warning signs and barrier tapes at all approaches to the work area.  Locate signs at 
such distance that personnel may read the sign and take the necessary protective steps 
required before entering the area. 
 

B. Provide danger signs in vertical format conforming to 29 CFR 1926.1101, minimum size of 20 
inches by 14 inches, and displaying the following legend: 

DANGER 
ASBESTOS 

MAY CAUSE CANCER 
CAUSES DAMAGE TO LUNGS 

AUTHORIZED PERSONNEL ONLY 
WEAR RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING IN THIS AREA 

 
C. Provide 3-inch wide red barrier tape printed with black letters, “DANGER ASBESTOS 

REMOVAL”.  Locate barrier tape across all corridors, entrances, and across routes to each 
asbestos work area.  Install tape 3 to 4 feet above finish floor. 

 
D. Provide asbestos danger labels affixed to all asbestos materials, scrap, waste, debris, and 

other products contaminated with asbestos.  Labels shall state the following. 
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DANGER 
CONTAINS ASBESTOS FIBERS 

MAY CAUSE CANCER 
CAUSES DAMAGE TO LUNGS 

DO NOT BREATHE DUST 
AVOID CREATING DUST 

 
E. Provide the following asbestos label, of sufficient size to be clearly legible, for display on waste 

containers (bags or drums) that will be used to transport asbestos contaminated material in 
accordance with 49 CFR Parts 171 and 172.  Labels shall state the following. 

RQ HAZARDOUS SUBSTANCE 
SOLID, NOS 

FORM E, NA 9188 
ASBESTOS 

 
F. Generator identification information shall be affixed to each waste container, indicating the 

following and printed in indelible ink. 

Generator Name:  Port Jervis City School District 
Facility Building Name: Port Jervis Middle School 
Facility Address:  Port Jervis, New York 
Date:  MM/DD/YYYY 

 
2.04 POLYETHYLENE SHEETING 

 
A. Unless otherwise indicated, utilize polyethylene sheeting that is at least 6 mil fire retardant 

sheeting. 
 

B. Utilize at least 6 mil opaque fire retardant plastic sheeting for decontamination enclosure 
systems. 

 
2.05 HEPA VACUUM EQUIPMENT 

 
A. Conduct all vacuuming using HEPA-filter equipped industrial vacuums conforming to ANSI 

Z9.2. 
 

B. Provide tools and specialized equipment, including scraping nozzles with integral vacuum 
hoods connected to a HEPA vacuum with flexible hose. 

 
2.06 DISPOSAL BAGS, DRUMS, AND CONTAINERS 

 
A. Provide 6 mil polyethylene disposal bags printed with asbestos caution labels, and imprinted 

with USDOT required markings. 
 

B. Provide 30- or 55-gallon capacity fiber or metal drums capable of being sealed air- and water-
tight if asbestos waste has the potential to damage or puncture disposal bags.  Affix asbestos 
caution labels on lids and at one-third points around drum circumference to assure ready 
identification. 

 
C. Label containers and bags with the name of the waste generator and the location at which the 

waste was generated, in accordance with 40 CFR 61 – NESHAPS. 
 

D. Label containers and bags with the date moved from the waste decontamination enclosure to 
the waste transport container, in accordance with 12 NYCRR 56, Subpart 8.9(C)(3). 

 
E. Do not use labeled ACM waste containers or bags for non-ACM waste or trash.  Any material 
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placed in labeled containers or bags, whether turned inside out or not, will need to be handled 
and disposed of as ACM waste. 

 
2.07 SURFACTANT (AMENDED WATER) 

 
A. Wet all ACM prior to removal with surfactant mix, and apply in accordance with manufacturer’s 

printed instructions. 
 

2.08 POWER TOOLS 
 

A. Ensure that any power tools used to drill, cut into, or otherwise disturb asbestos material is 
manufacturer equipped with HEPA filtered local exhaust ventilation. 

 
2.09 WATER AND ELECTRICAL 

 
A. Coordinate water and electrical service with the Owner prior to initiation of abatement activities.  

Verify suitability and location of all connections. 
 

2.10 OTHER PRODUCTS OR MATERIALS 

A. Ensure that other products or materials required for use during abatement activities are in 
compliance with local, state, and federal codes and regulations, if applicable.  Furnish and 
utilize industry standard equipment and materials.  Do not furnish equipment or materials that 
have been modified or altered in such a manner to violate local, state, and/or federal codes and 
regulations, or presents unnecessary health and safety risks. 

PART 3  EXECUTION 

3.01 NOTICES 

A. Provide notification of intent to commence asbestos abatement activities as indicated below. 
1. At least 10 working days prior to beginning abatement activities, send written notification 

to: 

United States Environmental Protection Agency 
National Emissions Standards for Hazardous Air Pollutants Coordinator 
26 Federal Plaza 
New York, New York 10007 

2. At least 10 calendar days prior to beginning abatement activities, send written notification 
to: 

New York State Department of Labor 
Division of Safety and Health, Asbestos Control Program 
State Office Campus 
Building 12 – Room 454 
Albany, New York 12240 

B. Send notifications to regulatory agencies via mail or package delivery service that will provide 
proof of delivery and receipt. 

C. Post and/or provide Building Occupant Notification at least 10 calendar days prior to beginning 
abatement activities, as required by 12 NYCRR Part 56.  The posting must include the following 
information. 
1. The locations of the abatement project. 
2. The amounts and types of ACM being abated. 
3. The commencement and completion dates of the project. 
4. The name, address, and asbestos license number of the Asbestos Abatement Contractor. 
5. The name, address, and license number of the Asbestos Abatement Project Monitor. 
6. The name, address, and NYSDOH ELAP number of the laboratory providing analytical 

services. 
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3.02 PERSONAL PROTECTIVE EQUIPMENT 

A. Refer to Article 2.02 for applicable PPE requirements. 

B. Ensure that respirators are worn until outside the decontamination room. 

C. Ensure that disposable protective clothing is donned upon entering the decontamination room 
and before entering the work area, and street clothes are placed in a storable locker or bin.  
Ensure that workers exiting the work area immediately remove protective clothing and place the 
waste into sealable containers. 

3.03 PERSONAL AIR MONITORING 

A. Conduct requisite personal air monitoring pursuant to the requirements of 29 CFR 1926.1101, 
at a minimum.  Verify compliance with applicable personal exposure and excursion limits. 

3.04 PROJECT SUPERVISOR 

A. Designate a full-time Project Supervisor, who meets the following qualifications. 
1. The Project Supervisor must hold a current New York State certification as an Asbestos 

Contractor Supervisor. 
2. The Project Supervisor Project Supervisor must meet the requirements of a "Competent 

Person", as defined by OSHA 1926.1101, and have a minimum of 2 years experience as a 
Supervisor. 

3. The Project Supervisor must be able to speak, read, and write English fluently, as well as 
communicate in the primary language of the Workers. 

B. Ensure the Project Supervisor is on-site at all times during abatement work, until the Project is 
complete.  Work will be stopped if the Project Supervisor is not present on-site.  The Project 
Supervisor is responsible for the performance of the work and will be required to represent the 
Contractor in all respects at the Project site.  The Supervisor will be the primary point of contact 
for the Asbestos Abatement Project Monitor.  The Project Supervisor cannot be removed from 
the Project without the written consent of the Owner.  The Project Supervisor will be removed 
from the Project, if so requested, by the Owner. 

C. Ensure the Project Supervisor maintains the Project Log Book in accordance with 12 NYCRR 
56, Subpart 7.3, and as described in Article 2.01. 

3.05 MEDICAL REQUIREMENTS 

A. Comply with medical examination and recordkeeping requirements, and maintain a medical 
surveillance program, pursuant to requirements of 29 CFR 1910.1001 and 29 CFR 1926.1101. 

3.06 TRAINING 

A. As required by applicable regulations, prior to assignment to asbestos work, instruct each 
employee with regard to the hazards of asbestos, safety and health precautions, and the use 
and requirements of protective clothing and equipment. 

B. Maintain an established respirator program, as required by ANSI Z88.2, 29 CFR 1910.134, and 
29 CFR 1926.1101.  Comply with requirements for respirator training and fit testing. 

C. Ensure that all Workers and Supervisors have successfully completed training and received 
appropriate certifications, in accordance with NYSDOL and NYSDOH requirements. 

3.07 PERSONAL AIR MONITORING 

A. Personal air monitoring required by the OSHA is the responsibility of the Contractor, not the 
Owner or Owner’s representative. 

3.08 ON-SITE DOCUMENTATION 

A. Maintain the following submittals, documentation, and postings on-site during abatement 
activities, at a location approved by the Asbestos Abatement Project Monitor. 
1. Valid Contractor license issued by the NYSDOL. 
2. Worker certification, training, and medical surveillance records 

a. Current New York State Asbestos Handler certification cards for each person 
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employed in the removal, handling, or disturbance of asbestos 
b. Evidence that Workers have received proper training required by the regulations and 

the medical examinations required by OSHA 29 CFR 1926.1101 
c. Documentation that Workers have been fit tested specifically for respirators used on 

the project 
d. Workers Acknowledgment Statements signed by each employee stating that the 

employee has received training in the proper handling of ACM; understands the 
health implications and risks involved; and understands the use and limitations of the 
respiratory equipment to be used 

3. Daily OSHA personal air monitoring results 
4. NYSDOH ELAP certification for the laboratory that will be analyzing the OSHA personal 

air samples 
5. NYSDEC Waste Transporter Permit 
6. Contract Documents (Project Manual and Contract Drawings) 
7. Notifications and variances (site-specific) – ensure the most up-to-date notifications and 

variances are on-site 
8. Applicable regulations 
9. Material Safety Data Sheets (MSDS) or Safety Data Sheets (SDS) of supplies/chemicals 

used on the project 
10. Approved Abatement Work Plan 
11. List of emergency telephone numbers 
12. Waste disposal log 
13. Project log book 

3.09 TEMPORARY UTILITIES 

A. Shut down and lock out all electrical power to the asbestos abatement work area. 

B. Provide temporary 120-240 volt, single phase, three-wire, 100 amp electric service with ground 
fault circuit interrupters (GFCI) for all electric requirements within the asbestos abatement work 
area. 
1. Where available, obtain a power supply from the Owner’s existing system.  Otherwise, 

provide power from other sources (i.e., generator). 
2. Provide temporary wiring and “weatherproof” receptacles in sufficient quantity and location 

to serve all HEPA equipment and tools. 
3. Provide wiring and receptacles, as required by the Asbestos Abatement Project Monitor, 

for air sampling equipment. 
4. Supply all power to the work area from outside the area through GFCI at the source. 

C. Provide temporary lighting with “weatherproof” fixtures for the work area, including 
decontamination chambers. 
1. Maintain the work area in an illuminated condition at all times during work. 
2. Provide lighting, as required by the Asbestos Abatement Project Monitor, for performance 

of required visual assessments. 

D. All temporary devices and wiring used in the work area must be capable of withstanding 
decontamination procedures, including HEPA vacuuming and wet wiping. 

E. Utilize domestic water services, if available, from the Owner’s existing system.  Provide hot 
water heaters with sufficient capacity to meet project demands. 

3.10 DECONTAMINATION ENCLOSURES AND WORK AREA PREPARATION 

A. The work area must be vacated by building occupants prior to decontamination enclosure 
construction and work area preparation. 

B. All demolition necessary to access ACM for removal must be conducted within negative 
pressure enclosures by licensed asbestos handlers.  Demolition debris must be disposed of as 
asbestos waste. 

C. Provide a personal decontamination enclosure contiguous to each work area.  The following 
conditions apply for the construction of a personal decontamination enclosure. 
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1. Utilize a decontamination enclosure that is attached to the work area and fully framed and 
sheathed to prevent unauthorized entry. 

2. For large asbestos projects, provide access to the work area from the clean room through 
an airlock to the shower, followed by an airlock to the equipment room to the work area.  
For small asbestos projects, provide access to the work area from the clean room, to the 
shower, and through the equipment room to the work area.  Each airlock must be a 
minimum of 3 feet from door to door. 

3. Cover the decontamination enclosure ceiling and walls with one layer of polyethylene 
sheeting.  Utilize two layers of reinforced polyethylene sheeting to cover the floor. 

4. Establish a triple layer of polyethylene sheeting at the decontamination chamber 
doorways, weighted to ensure a tight seal of the enclosure.  Prior to establishing doorway 
seals, move all required tools, scaffolding, and equipment into the work area. 

5. Provide a lockable door for the entrance to the clean room.  The clean room must be sized 
to accommodate all full-shift Workers and the Asbestos Project Monitor.  The minimum 
dimensions of the clean room must be 32 square feet for every 6 full-shift Workers, and 6 
feet in height.  Provide suitable lockers for storage of Workers’ street clothes.  Provide for 
storage of respirators, along with replacement filters and disposable towels. 

6. Provide a temporary shower, with individual hot and cold water supplies and faucets.  
Provide a sufficient supply of soap and shampoo.  There must be at least 1 shower for 
every 6 full-shift abatement Workers.  Construct the shower room in such a way so that 
travel through the shower chamber will be through the shower.  The shower must not be 
able to be bypassed. 

7. Drain, collect, and filter shower water through a system with at least a 5.0 micron particle 
size collection capability, containing a series of several filters with progressively smaller 
pore sizes to avoid rapid clogging of the system.  Discharge the filtered wastewater in 
accordance with applicable codes, and dispose of the contaminated filters as asbestos 
waste. 

8. The equipment room is to be used for the storage of tools and equipment.  Place a walk-
off pan filled with water in the work area outside the equipment room for workers to clean 
foot coverings when leaving the work area.  Place a labeled 6 mil plastic ACM waste bag, 
for collection of contaminated clothing, in this room. 

9. At a minimum, clean and disinfect the personal decontamination enclosure at the end of 
each work shift and as otherwise directed by the Asbestos Project Monitor. 

D. Provide a waste decontamination enclosure contiguous to each work area.  The following 
conditions apply for the construction of a waste decontamination enclosure. 
1. The decontamination enclosure must be attached to the work area and not located within 

it.  The decontamination enclosure must be fully framed and sheathed to prevent 
unauthorized entry. 

2. Construct the waste decontamination enclosure system to include a washroom/cleanup 
room to the work area and an airlock doorway to the holding area.  The airlock must be a 
minimum of 3 feet from door to door.  Provide a lockable door for the entrance to the 
holding area. 

3. Cover the decontamination enclosure ceiling and walls with one layer of polyethylene 
sheeting.  Utilize two layers of reinforced polyethylene sheeting to cover the floor. 

4. Establish a triple layer of polyethylene sheeting at the decontamination chamber 
doorways, weighted to ensure a tight seal of the enclosure.  Prior to establishing doorway 
seals, move all required tools, scaffolding, and equipment into the work area. 

5. Where there is only one egress from the work area, the holding area of the waste 
decontamination enclosure system may branch off from the personal decontamination 
enclosure equipment room, which may then serve as the waste wash room. 

E. The following conditions apply to work area preparation procedures. 
1. Post asbestos danger signs at all approaches to the asbestos abatement work area.  Post 

all emergency exit signs only on the work area side at the containment, and post with 
asbestos caution signs on the non-work area side.  Provide all non-work area stairs and 
corridors accessible to the asbestos abatement work area with warning tapes at the base 
of stairs and beginning of corridors.  Utilize warning tape in addition to caution signs. 

2. Shut down and lock out the building heating, ventilation, and air conditioning (HVAC) and 
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electrical systems.  Provide temporary electric power and lighting, as specified in Article 
3.8. 

3. Pre-clean all surfaces and objects within the work area, using HEPA vacuuming and/or 
wet wiping methods.  Dry sweeping and any other methods that raise dust are prohibited.  
ACM must not be disturbed during pre-cleaning. 

4. For movable objects within the work area, clean via HEPA vacuum and/or wet wipe and 
remove from the work area. 

5. For all non-movable equipment in the work area, completely cover with 2 layers of 
polyethylene sheeting, that is secured in place with duct tape and/or spray adhesive. 

6. Provide enclosure of the asbestos abatement work area necessary to isolate it from 
unsealed areas of the building, in accordance with the approved Asbestos Abatement 
Work Plan, and as specified herein. 

7. Seal off all openings, including, but not limited to, windows, diffusers, grills, electrical 
outlets and boxes, doors, floor drains, and any other penetrations of the work area 
enclosure, using 2 layers of polyethylene sheeting to form a critical barrier. 

8. Provide temporary framing and sheathing at openings larger than 32 square feet that form 
the limits of the asbestos abatement work area.  Sheathing thickness must be a minimum 
of 3/8-inch, and all sheathing shall be caulked and the work area side sealed with 2 layers 
of polyethylene sheeting to form an isolation barrier. 

9. Secure sheeting with spray adhesive and then sealed with duct tape.  Ensure all joints in 
polyethylene sheeting overlap a minimum of 12 inches. 

10. Frame out emergency exits.  Provide double-layered polyethylene sheeting and tape seal 
opening.  Post as emergency exits only.  Within the work area, mark the locations and 
directions of emergency exits throughout the work area, using exit signs and/or duct tape. 

11. Remove all items attached to, or in contact with, ACM only after the work area enclosure 
is in place.  HEPA vacuum and wet wipe with amended water all removed items prior to 
removal from the work area and before the start of asbestos removal operations. 

3.11 WORK AREA ENTRY AND EXIT PROCEDURES 

A. Access to and from the asbestos abatement work area is permitted only through the personal 
decontamination enclosure, unless otherwise stipulated in 12 NYCRR and/or a site-specific or 
applicable variance. 

B. Workers must sign the entry/exit log upon every entry and exit. 

C. The following procedures must be followed when entering the work area. 
1. Before entering the work area, Workers must proceed to the clean room, remove all street 

clothes, and don protective clothing, equipment, and respirators. 
2. Workers must proceed from the clean room, through the shower room and the equipment 

room, and into the work area. 

D. The following procedures must be followed when exiting the work area. 
1. Before leaving the work area, remove gross asbestos contamination by brushing, wet 

cleaning, and/or HEPA vacuuming. 
2. In the equipment room, Workers are to remove disposable clothing, but not respirators, 

and place clothing in plastic disposal bags for disposal as contaminated debris prior to 
entering the shower room. 

3. Workers are to shower thoroughly while wearing respirators, and then wash respirator with 
soap and water prior to removal. 

E. Upon exiting the shower, Workers are to don new disposable clothing if the work shift is to 
continue or street clothes to exit the area.  Under no circumstances shall Workers enter public, 
non-work areas in disposable protective clothing. 

3.12 NEGATIVE AIR PRESSURE FILTRATION SYSTEM 

A. Provide a portable asbestos filtration system that develops a minimum pressure differential of 
negative 0.02 inches of water column within all full enclosure areas relative to adjacent 
unsealed areas, and that provides a minimum of 4 air changes per hour in the work area during 
abatement. 

Port Jervis City School District                                                                                           02 8213
Additions & Alterations to PJMS          RE-BID 02.04.2022                           Asbestos Abatement
Project No. 2019-011 PH1                                                                                 Page No. 11 of 16



Port Jervis City School District  02 8213 
2019-011 Port Jervis CSD PH1 RE-BID 02.04.2022 Asbestos Abatement 
Project No. 2019-011 PH1  Page No. 12 of 16 

B. Such filtration systems must be operated 24 hours per day during the entire Project, until the 
final cleanup is completed and satisfactory results of the final air samples are received from the 
laboratory. 

C. Ensure the system includes a series of pre-filters and filters to provide HEPA filtration of 
particles down to 0.3 microns at 100% efficiency and below 0.3 microns at 99.97% efficiency.  
Provide sufficient replacement filters to replace pre-filters every 2 hours, secondary pre-filters 
every 24 hours, and primary HEPA filters every 600 hours of operation. 

D. A minimum of one additional filtration unit of at least the same capacity as the primary unit(s) 
must be installed and fully functional to be used during primary unit(s) filter changing and in 
case of primary failure.  Install at least one back-up unit for every five primary units. 

E. Upon electric power failure or shut-down of any filtration unit, all abatement activities must stop 
immediately and only resume after power is restored and all filtration units are fully operating.  
For shut-downs longer than one hour, all openings into the work area, including the 
decontamination enclosures, must be sealed. 

F. Provide a manometer with a chart recorder to measure and record negative pressure 
differential across the work area barriers without interruption 24 hours per day for all OSHA 
Class I friable asbestos projects. 

3.13 REMOVAL OF ASBESTOS-CONTAINING MATERIALS 

A. Remove ACM in accordance with the Contract Documents and the approved Asbestos 
Abatement Work Plan. 

B. Should the area beyond the work area become contaminated with ACM or elevated fiber levels, 
immediately stop work and institute emergency procedures.  Contaminated non-work areas 
must be isolated and subsequently decontaminated in accordance with procedures established 
for asbestos removal.  All costs incurred from decontaminating such non-work areas and the 
contents thereof will be borne solely by the Contractor, at no additional cost to the Owner. 

C. Perform all asbestos removal work using wet removal procedures.  Mix and apply surfactant in 
accordance with manufacturer’s written instructions.  Dry removal procedures are not permitted. 

D. Sufficiently wet asbestos materials with a low pressure, airless fine spray of amended water to 
ensure full penetration prior to ACM removal.  Re-wet materials that do not display evidence of 
saturation. 

E. Employ a sufficient number of Workers to continuously apply amended water while ACM is 
being removed.  Contain excess water within the work area at all times, and continuously 
containerize through the use of a HEPA equipped wet/dry vacuum or other adequate methods. 

F. Perform cutting, drilling, abrading, or any penetration or disturbance of ACM in a manner to 
minimize the dispersal of asbestos fibers into the air.  Use equipment and methods specifically 
designed to limit generation of airborne asbestos particles.  All power-operated tools used must 
be provided with HEPA equipped filtered local exhaust ventilation. 

G. Place all removed material into 6 mil plastic disposal bags or other suitable container upon 
detachment from the substrate or whenever there is enough accumulation to fill a single bag or 
container.  Maintain work area surfaces free of accumulation of asbestos debris. 

H. Power or pressure washers are not permitted for asbestos removal or clean-up procedures. 

I. Encapsulate all open ends of pipe and duct insulation not scheduled for removal, using lag 
cloth. 

J. All construction and demolition debris determined by the Asbestos Abatement Project Monitor 
to be contaminated with asbestos must be handled and disposed of as asbestos waste. 

K. The use of metal shovels, metal dust pans, etc. are not permitted inside the work area. 

3.14 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION AND REMOVAL 
PROCEDURES 

A. Clean external surfaces of contaminated containers and equipment by wet cleaning and/or 
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HEPA vacuuming in the work area before moving such items into the waste decontamination 
enclosure system airlock by persons assigned to this duty.  The work area personnel are not to 
enter the airlock. 

B. Remove the containers and equipment from the airlock by personnel stationed in the wash 
room during waste removal operations.  Clean the external surfaces of containers and 
equipment a second time by wet cleaning. 

C. The cleaned containers of asbestos material and equipment are to be dried of any excessive 
pooled or beaded liquid, placed in uncontaminated plastic bags or sheeting, dependent upon 
the physical characteristics of the item, and sealed airtight. 

D. Transfer the clean re-containerized items into the airlock that leads to the holding area.  
Workers in the wash room are not to enter this airlock or the work area until waste removal is 
finished for that period. 

E. Transfer containers and equipment from the airlock and into the holding area by personnel 
dressed in clean personal protective equipment, and who have entered from uncontaminated 
areas. 

F. Place the cleaned containers of asbestos material and equipment in water tight carts with doors 
or tops that are to be closed and secured.  Maintain these carts in the holding area pending 
removal.  Ensure the carts are wet cleaned and/or HEPA vacuumed at least once each day. 

G. Secure the exit from the decontamination enclosure system to prevent unauthorized entry. 

H. Where the waste removal enclosure is part of the personal decontamination enclosure, ensure 
waste removal does not occur during shift changes or when otherwise occupied.  Implement 
precautions to prevent short circuiting and cycling of air outward through the shower and clean 
room. 

3.15 WORK AREA DECONTAMINATION 

A. Following completion of gross abatement and after all accumulations of asbestos waste 
materials have been containerized, perform decontamination procedures, as specified in 12 
NYCRR 56, Subpart 9.1, unless modified by a site-specific or applicable variance. 

B. Secure the exit from the decontamination enclosure system to prevent unauthorized entry. 

C. Where the waste removal enclosure is part of the personnel decontamination enclosure, ensure 
waste removal does not occur during shift changes or when otherwise occupied.  Implement 
precautions to prevent short circuiting and cycling of air outward through the shower and clean 
room. 

D. After isolation and critical barriers are removed, the Asbestos Abatement Project Monitor will 
inspect the work area for cleanliness.  If necessary, perform additional cleaning, as directed by 
the Asbestos Abatement Project Monitor. 

E. As a result of any unsatisfactory visual assessment by the Asbestos Abatement Project 
Monitor, or should final clearance air sampling results indicate high fiber levels, the affected 
areas will be required to be cleaned or re-cleaned at no additional expense to the Owner. 

3.16 TENT ENCLOSURES (IF APPLICABLE) 

A. Tent enclosures may only be used in areas specifically permitted by 12 NYCRR Part 56 or a 
project site-specific variance issued by the NYSDOL. 

B. Restrict access to the immediate area where tent removal procedures are taking place using 
barrier tape and/or construction barriers, and post caution signs. 

C. Remote personal and waste decontamination enclosure systems are not to be constructed or 
utilized.  The personal and waste decontamination enclosure systems must be connected to 
the work area. 

D. Pre-clean the work area.  For all objects and equipment that will remain in the restricted area 
during abatement, seal with 2 layers polyethylene sheeting and tape. 
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E. For the tent, utilize a single-use barrier constructed with a rigid frame and at least 2 layers of 
polyethylene sheeting, unless 1 layer of polyethylene sheeting is otherwise permitted by 12 
NYCRR 56 and/or a site-specific variance.  Ensure all seams are sealed airtight using duct tape 
and/or spray adhesive. 

F. During removals, utilize negative pressure filtration units to maintain negative air pressure 
inside the tent. 

G. Perform ACM removal following procedures described in Article 3.13. 

H. Place waste material in properly labeled 6 mil plastic bags or other appropriate containers.  
Ensure the outside of the bags or containers are wet wiped and/or HEPA vacuumed before 
being passed into the waste decontamination enclosure system for double-bagging.  Utilize 
watertight carts for transportation of waste bags and containers outside the work area. 

I. Subsequent to completion of gross abatement and after all accumulations of asbestos waste 
materials have been containerized, implement the following decontamination procedures. 
1. All bagged asbestos waste and unnecessary equipment must be decontaminated and 

removed from the work area. 
2. All surfaces in the work area must be wet cleaned.  A wet-purpose shop vacuum may be 

used to pick up excess liquid, and must be decontaminated prior to removal from the work 
area. 

3. The Asbestos Abatement Project Monitor will conduct a visual assessment of the work 
area for cleanliness and completion of abatement. 

4. Apply a thin coat of encapsulant to all surfaces in the work area that were not the subject 
of removal.  In no event is encapsulant be applied to any surface that was the subject of 
removal prior to obtaining satisfactory air monitoring results. 

5. After the encapsulant has dried, aggressive final clearance air sampling will be conducted 
by the Asbestos Abatement Project Monitor. 

6. Upon receipt of satisfactory final clearance air sampling results, collapse the tent into 
itself, place in suitable disposal bags, and transport to the waste decontamination 
enclosure.  Remove isolation and critical barriers. 

3.17 GLOVEBAG REMOVAL (IF APPLICABLE) 

A. In addition to conformance with applicable regulations and variances, glovebag removals are 
only permitted to be conducted within tent enclosures complying with these specifications.  
Conduct removal and disposal in conformance with all regulatory conditions. 

B. Restrict access to the immediate area where tent/glovebag removal procedures are taking 
place using barrier tape and/or construction barriers, and post caution signs. 

C. Pre-clean the work area.  Seal all objects and equipment that will remain in the restricted area 
during abatement, utilizing 2 layers of polyethylene sheeting and tape. 

D. Utilize commercially available glovebags of at least 6 mil thickness.  Use shall be in accordance 
with the manufacturer’s instructions and the following minimum requirements. 
1. Cut the sides of the glovebag to fit the size of pipe being removed.  Insert tools into the 

attached tool pocket. 
2. Place the glovebag around the pipe, and fold and seal the open edges with staples and 

duct tape.  Ensure the glovebag is also sealed at the pipe to form a tight seal. 
3. Install openings in the glovebag for the wetting tube and HEPA vacuum hose.  Seal the 

opening to form a tight seal. 
4. Conduct smoke testing for all glovebags, with verification by the Asbestos Abatement 

Project Monitor before removal operations commence.  Glovebags that do not pass the 
smoke test will be required to be resealed and retested. 

5. Commence removal after first wetting the materials to be removed.  Ensure ACM is 
continuously wetted.  After removal of the ACM, scrub or brush the piping so that no 
visible ACM remains. Encapsulate any open ends of pipe insulation to remain. 

6. After the piping is cleaned, wash down the inside of the glovebag and remove the wetting 
tube.  Collapse the glovebag using the HEPA vacuum.  With the ACM at the bottom of the 
bag, twist and seal with the tape. 
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7. Place a disposal bag around the glovebag, and detach from the pipe.  Seal the disposal 
bag and transport to the decontamination enclosure. 

3.18 RESTORATION OF FACILITIES 

A. Remove temporary utilities upon completion of abatement activities and notification of 
compliance with clearance criteria.  Disconnect all temporary power, remove power lockouts, 
and restore power.  Remove all temporary plumbing.  Restore area designated for these 
facilities to its original condition or better. 

3.19 DISPOSAL OF ASBESTOS WASTE 

A. Store, transport, and dispose of all asbestos waste in accordance with the following regulations, 
at a minimum. 
1. 6 NYCRR Parts 360 and 364 
2. 40 CFR 61 – NESHAPS 
3. USEPA Asbestos Waste Management Guidance EPA/530-SW85 
4. 12 NYCRR 56, Section 10 

B. The following conditions apply for transportation of waste and the selected disposal site. 
1. Hauler and disposal site are subject to pre-approval by the Owner or Owner’s designated 

representative. 
2. Provide 24-hour notification prior to removing any waste from the site.  Remove waste 

from the site only during normal working hours, unless otherwise specified.  No waste is to 
be taken from the site, unless the Asbestos Abatement Contractor and Asbestos 
Abatement Project Monitor authorizes the release of the waste, as described herein. 

3. Coordinate with the Hauler to provide the estimated date and time of arrival at the disposal 
site. 

4. Upon arrival at the project site, the hauler must possess and present to the Asbestos 
Abatement Project Monitor a valid NYSDEC Part 364 Asbestos Hauler’s Permit. 

5. Coordinate with the Hauler to inspect material in the transport container prior to the Hauler 
taking possession and signing the asbestos waste manifests. 

6. Unless specifically approved by the Owner or Owner’s designated representative, do not 
permit any off-site transfers of the waste or allow the waste to be transported or combined 
with any other off-site asbestos material.  The hauler must travel directly to the disposal 
site, as identified on the notifications, with no unauthorized stops. 

C. The following conditions apply to waste storage containers: 
1. Ensure that all waste containers are fully enclosed and lockable (i.e, enclosed dumpster, 

trailer, etc.).  No open containers will be permitted on-site (i.e., open dumpster with canvas 
cover, etc.), unless specifically permitted by an applicable or site-specific variance. 

2. Verify that the truck tags (license plates) match that listed on the 6 NYCRR Part 364 
permit. 

3. Plasticize and seal the container with a minimum of 2 layers of polyethylene sheeting on 
the sides and floor.  Once on site, keep the waste container locked at all times, except 
during load out.  Do not use the waste container for storage of equipment or supplies. 

4. While on-site, label the container with USEPA danger signage in accordance with 
Paragraph 2.3(D). 

5. Stencil the NYSDEC Asbestos Hauler’s Permit number on both sides and the back of the 
container. 

6. Do not permit the container to be loaded unless it is properly plasticized, has the 
appropriate danger signage affixed, and has the permit number appropriately stenciled on 
the container. 

D. The following conditions apply to the Owner’s and Hauler’s asbestos waste manifests: 
1. Utilize an asbestos waste manifest in conjunction with the asbestos hauler’s manifest. 
2. Verify the manifests have the appropriate signatures prior to any waste being removed 

from the site. 
3. Retain copies of the completed hauler's manifest. 
4. Coordinate with the disposal facility to ensure return of the original hauler’s manifest after 

waste is disposed of. 
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5. Forward copies of hauler’s manifest to the Abatement Project Monitor within 14 calendar 
days of the waste container being removed from the site. 

6. Utilize waste disposal logs.  Maintain this log on-site at all times. Submit originals of all 
waste disposal manifests, seals, and disposal logs to the Owner with the final close-out 
documentation. 

END OF SECTION 
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 SECTION 02 8313 

LEAD ABATEMENT AND HAZARD CONTROL ACTIVITIES 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 specification sections shall apply to work of this section. 

1.02 SUMMARY 

A. This Section describes requirements for work activities affecting building materials in proposed 
renovation areas that are impacted with lead-based paint (LBP) or lead-containing materials 
(LCM).      
1. LBP is defined as paint or other surface coating that has a lead content greater than 5,000 

parts per million (or 0.5 percent by weight or 1 milligram per square centimeter).  LCM is 
herein defined as paint or other surface coating that contains a detectable concentration of 
lead, but is not classified as LBP based on the concentration being below the 5,000 parts 
per million (or 0.5 percent by weight or 1 milligram per square centimeter).  For purposes 
of this project, defined LBP or LCM may include caulk, ceramic tiles, and/or 
mastics/adhesives in addition to “paint” coatings.  

2. For purposes of this project, work activities affecting LBP will be subject to EPA 
requirements for LBP abatement at “target housing” or a “child-occupied facility.”  Work 
activities affecting LCM, as defined herein, are not subject to LBP abatement 
requirements, but shall be managed, handled, and disposed of in accordance with 
applicable lead hazard control methods.  

3. The Contractor shall furnish all labor, materials, facilities, equipment, installation services, 
employee training, notifications, permits, licenses, certifications, and agreements 
necessary to perform the specified work. Work shall be performed in accordance with the 
contract documents, the latest regulations from the Occupational Safety and Health 
Administration (OSHA), the U.S. Environmental Protection Agency (EPA), the State of New 
York, and all other applicable federal, state and local agencies. Whenever the 
requirements of the above references conflict or overlap, the most stringent provision shall 
apply. 

4. Work that will impact LBP or LCM must be identified and coordinated relative to the full 
scope of work for the project. 

5. Verify the quantities of materials to be removed and extent of LBP or LCM to be 
abated/mitigated, relative to the requirements described herein and the full scope of work for 
the project, as the basis for the bid.  Drawings depict the areas in which the work will be 
conducted, and show the general location of identified LBP and LCM, as determined from 
the hazardous materials surveys and directed lead testing performed for the site. 

6. The Contractor and workers must have appropriate certifications for conducting work 
activities that affect LBP or LCM. 
a. For LBP abatement, the Contractor must have a current EPA lead certification, 

and all Workers and Supervisors must have successfully completed all courses 
that are required to comply with existing EPA requirements for lead abatement 
activities.   

b. For work activities affecting LCM, the workers must have lead awareness training 
prior to commencement of the work and must be trained in accordance with 
requirements of OSHA Regulations 29 CFR 1926.62 and 1919.120. 

7. Painted surfaces that have not been tested must be assumed to contain lead, unless proven 
otherwise through sampling and analysis or testing with an x-ray fluorescence (XRF) 
analyzer. 
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B. Coordinate with the Owner or the Owner’s designated representative for the removal of movable 
furnishings and equipment, including miscellaneous small items such as tools, stored materials, 
files, and records, prior to commencing work in each established work area. 

C. Perform all work in such a manner as to minimize the risk of exposure to personnel, to prevent 
exposure to occupants, and to minimize the risk of release of lead or lead-containing debris to the 
environment.  Heating these materials may produce fumes that are highly toxic to Workers and 
harmful to the environment.  Removal of these materials from the structure may produce dust and 
chips that must be collected and contained for subsequent management and disposal. 

D. Perform all work in strict accordance with the Contract Documents and all governing codes, rules, 
and regulations.  The information contained herein will be considered part of the Contract 
Documents.  Where conflicts occur between the Contract Documents and applicable codes, 
rules, and regulations, the more stringent procedure(s) will apply. 

E. Take notice, and make employees aware, of occupational safety hazards associated with the 
LBP or LCM work and other work being performed on-site. Comply with any site-specific policies 
or safety training that may be required by the Owner. 

F. Protection of Work to Remain:  Preserve and protect building materials and finishes, electrical 
equipment, heating and ventilation equipment, and other components and items present within 
each work area that is not removed or remediated.  Perform work without damage to or 
contamination of adjacent areas.  Where such areas are contaminated, specified procedures for 
containment must be followed, and contamination must be cleaned up.  Where adjacent areas 
are damaged, restoration must be to original condition. 

G. Title to Materials:  Waste with lead-containing materials resulting from the work, except as 
otherwise indicated, will remain the property of the Owner.  Disposal and maintaining records of 
disposal will be the responsibility of the Contractor. 

1.03 REGULATIONS AND CODES 

A. Comply with the codes and standards listed below, except where more stringent requirements 
are shown and/or specified.  Specific regulations, standards, and guidance documents are 
listed for informational purposes due to relevance to the work described herein.  Specific 
regulations, standards, and guidance documents that are not listed may also be applicable to 
the work. 
1. Federal: 

a. American National Standard Institute (ANSI) 
1) ANSI Z88.2-80, Practices for Respiratory Protection 

b. Code of Federal Regulations (CFR) 
1) 29 CFR 1910.1200, “Hazard Communication”  
2) 29 CFR 1910.134, “Respiratory Protection”  
3) 29 CFR 1926, “Construction Industry” 

a) 29 CFR 1926.62, “Lead Exposure in Construction” 
4) 40 CFR 260, “Hazardous Waste Management System: General” 
5) 40 CFR 261, “Identification and Listing of Hazardous Waste” 
6)  40 CFR 262, “Standards Applicable to Generators of Hazardous Waste” 
7) 40 CFR 263, “Standards Applicable to Transporters of Hazardous Waste” 
8) 40 CFR 264, “Standards for Owners and Operators of Hazardous Waste 

Treatment, Storage, and Disposal Facilities” 
9) 40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage, and Disposal Facilities” 
10) 40 CFR 268, “Land Disposal Restrictions” 
11) 49 CFR 171-172, “Transportation Standards”  

c. Occupational Safety and Health Administration (OSHA) 
d. United States Department of Transportation (USDOT) 

Port Jervis City School District                                                                                           02 8313
Additions & Alterations to PJMS          RE-BID 02.04.2022              Lead Abatement and Hazard
                                                                                                                             Control Activities
Project No. 2019-011 PH1                                                                                     Page No. 2 of 9



Port Jervis City School District  02 8313 
2019-011 Port Jervis PH1 RE-BID 02.04.2022          Lead Abatement and Hazard  
  Control Activities 
Project No. 2019-011 PH1  Page No. 3 of 9 

e. United States Environmental Protection Agency (EPA) 
1) Toxic Substance Control Act (TSCA) 
2) Renovation, Repair, and Painting (RRP) Rule 

f. United States Department of Housing and Urban Development (HUD) 
1) “Guidelines for the Evaluation and Control of Lead Based Paint Hazards” 

2. New York State: 
a. Compilation of the Rules and Regulations of the State of New York (NYCRR) 

1) 6 NYCRR, Part 360, “Solid Waste Management Facilities” 
2) 6 NYCRR, Part 364, “Waste Transporter Permits” 
3) 6 NYCRR, Part 370, “Hazardous Waste Management System – General” 
4) 6 NYCRR, Part 371, “Identification and Listing of Hazardous Wastes” 
5) 6 NYCRR, Part 372, “Hazardous Waste Manifest System and Related 

Standards for Generators, Transporters, and Facilities” 
6) 6 NYCRR, Part 373, “Hazardous Waste Management Facilities” 

b. New York State Department of Environmental Conservation (NYSDEC) 
c. New York State Department of Health (NYSDOH) 
d. New York State Department of Transportation (NYSDOT) 

1.04 ENVIRONMENTAL CONSULTANT 

A. An Environmental Consultant will be retained by the Owner under separate contract, to 
represent the Owner in matters pertaining to the work performed in accordance with these 
specifications and requirements. 

B. The Environmental Consultant is authorized by the Owner to provide monitoring during LBP 
abatement work, to interpret procedures and to enforce provisions of the contract documents 
and EPA regulations pertaining to the abatement of LBP. 

C. If, in the opinion of the Environmental Consultant, there is a substantial non-conformance with 
the contract documents and/or a situation presenting a health hazard to workers or to the 
Owner's employees, the Environmental Consultant will be authorized to stop work. 

D. The Environmental Consultant’s role in health and safety matters does not alleviate the 
Contractor's obligation to comply with all applicable health and safety regulations promulgated 
by the local, state, or federal government. 

E. The Environmental Consultant will provide work area clearance pursuant to requirements of 40 
CFR 745.227(e)(8).  
1. Should any visual clearance or clearance wipe sample(s) fail to meet clearance criteria, 

the Contractor will be directed to re-clean the work area and new clearance wipe samples 
will be collected.  The Contractor will be responsible for any and all costs incurred due to 
clearance sample failures. 

1.05 SUBMITTALS 

A. Submit in accordance with applicable provisions of the Contract Documents.  See Section 01 
3300 - Submittal Procedures, for submittal process. 

B. Pre-Work Submittals:  Submit a minimum of 10 days prior to the anticipated commencement of 
work activities affecting LBP and/or LCM and expedite any resubmissions. 
1. Provide a Work Plan that describes LBP abatement methods and work areas, work 

procedures and cleaning procedures for work affecting LCM, and procedures for collection 
and disposal of waste materials to be implemented when working with materials impacted 
by LBP or LCM.  Provide applicable Workers’ training and refresher training certifications 
and copies of fit test and medical clearance records. 

2. Provide an Occupant Protection Plan, applicable to the LBP abatement work, that 
describes the work practices and precautionary measures that will be utilized at the facility 
to protect building occupants from lead exposure during abatement activities.  The 
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Occupant Protection Plan can be included as part of the Work Plan submittal described in 
Subparagraph 1.05(B)(1). 

3. Disposal site/landfill permit 
4. Material Safety Data Sheets (MSDS) or Safety Data Sheets (SDS) for proposed 

detergents or cleaning products, chemical strippers, and/or other products proposed for 
use during work with LBP or LCM. 

C. Close-out Submittals:  Within 30 days of project completion, and prior to final payment, submit a 
closeout package to include: 
1. Copy of laboratory analysis report for waste characterization sampling and analysis, as 

described in Article 3.08. 
2. Submit originals of all waste disposal manifests, as applicable, and waste disposal 

receipts within 30 days of transport for waste that includes lead. 
3. Provide a Record Drawing indicating the quantities and location of LBP abatement work. 
4. Certification of LBP Abatement:  The Contractor’s Supervisor shall certify in writing that all 

LBP abatement work has been completed in accordance with this specification and all 
applicable federal and state regulations. 

PART 2 PRODUCTS 

2.01 PROJECT LOG BOOK 
 

A. Provide a permanently bound project log book to document the LBP abatement work.  Include, 
on the title page, the project name; name, address, and telephone number of Owner; name, 
address, and telephone number of the Contractor; and emergency numbers, including, but not 
limited to, local Fire/Rescue Department.  Provide a written description of daily activities 
pertaining to the LBP abatement, locations of completed work, a record of workers engaged in 
such work, and summary of generated waste and waste disposal log. 

B. Record all entries in non-washable, permanent ink. 

C. Ensure that all persons entering and exiting the work area sign the log and include name, 
employer, and time of entrance and exiting. 

D. The Lead Supervisor will be responsible to document the information to be provided in the project 
log book. 

2.02 PERSONAL PROTECTIVE EQUIPMENT 
 

A. The minimum personal protective equipment (PPE) is Level D Modified (hard hat, safety 
glasses, and steel-toed boots), at all times at the project site both inside and outside the work 
areas.  Select and use additional requisite PPE, including respiratory protection and disposable 
protective clothing, pursuant to project conditions and requirements and OSHA regulations and 
procedures. 

B. For use of respiratory protection, ensure that respirators and filters are selected, used, 
maintained, and stored pursuant to an established respiratory protection program that is 
compliant with OSHA 29 CFR 1910.134 requirements.  Provide for surveillance of working 
conditions to ensure the selected respirator provides adequate protection, as defined in OSHA 29 
CFR 1926.1101. 

C. Provide workers and authorized visitors with suitable PPE whenever they enter the work area. 

2.03 SIGNS AND LABELS 
 

A. Provide warning signs and barrier tapes at all approaches to each LBP abatement work area 
and at all approaches to work areas where LCM will be disturbed.  Locate signs at such 
distance that personnel may read the sign and take the necessary protective steps required 
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before entering the area.  Reference applicable section of 29 CFR 1926 for additional details 
pertaining to signage. 

B. Provide labels for waste containers in accordance with applicable USEPA, USDOT, and 
NYSDOT regulations. 

2.04 POLYETHYLENE SHEETING 
 

A. Unless otherwise indicated, use polyethylene sheeting that is at least 6 mil fire retardant 
sheeting. 

2.05 HEPA VACUUM EQUIPMENT 
 

A. Conduct all vacuuming of surfaces within work area using HEPA filter equipped industrial 
vacuums conforming to ANSI Z9.2. 

B. For removal activities that may generate dust, provide tools and specialized equipment with 
integral vacuum hoods connected to a HEPA vacuum with flexible hose. 

2.06 CLEANING OR PAINT REMOVAL PRODUCTS 
 

A. Provide products that are considered suitable for the types of surfaces being cleaned or treated.  
Do not utilize products that could produce noxious fumes, contain methylene chloride, or may 
result in staining, discoloration, or other damage to the substrate materials. 

2.07 DISPOSAL BAGS, DRUMS, AND CONTAINERS 
 

A. Provide disposal drums and/or containers, and appropriate labels that comply with applicable 
USEPA, USDOT, and NYSDOT regulations. 

2.08 WATER AND ELECTRICAL 
 

A. Coordinate water and electrical service with the Owner prior to initiation of work.  Verify 
suitability and location of all connections. 

2.09 OTHER PRODUCTS AND MATERIALS 
 

A. For other products or materials that are required for use during work activities, ensure 
compliance with local, state, and federal codes and regulations, if applicable.  Furnish and 
utilize industry standard equipment and materials.  Do not furnish equipment or materials that 
have been altered in such a manner that violates local, state, and/or federal codes and 
regulations, or presents unnecessary health and safety risks. 

PART 3 EXECUTION  

3.01 NOTIFICATION 

A. Notify the Owner or Owner’s designated representative a minimum of 5 business days prior to 
initiating work that will affect LBP or LCM. 

B. Provide notification of LBP abatement activities pursuant to 40 CFR Part 745 requirements.  
Notification must be provided at least 5 business days prior to the start of LBP abatement 
activities.   

3.02 EMPLOYEE PROTECTION 

A. Comply with all applicable OSHA requirements.  Refer to Article 2.02 for details pertaining to 
PPE. 

3.03 PERSONAL AIR MONITORING 
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A. Personal air monitoring required by the OSHA is the responsibility of the Contractor, not the 
Owner or Owner’s representative. 

3.04 PROJECT SUPERVISOR 

A. Designate a full-time Project Supervisor, with the following minimum qualifications. 
1. The Project Supervisor must have a minimum of 3 years experience with lead safe work 

practices and performing work per requirements of the OSHA 29 CFR 1926.62 standard. 
2. The Project Supervisor must be able to read and write English fluently, and be able to 

communicate in the primary language of the workers. 
3. For the LBP abatement work, the Project Supervisor must maintain a current EPA Lead 

Supervisor certification.  The Project Supervisor for the LBP abatement work can be different 
than the Project Supervisor for work activities affecting LCM. 

B. Ensure the Project Supervisor is on-site at all times during work activities that affect LBP or LCM 
and is responsible for the performance of the work.  The designated Project Supervisor will be the 
primary point of contact relative to the work activities associated with LBP or LCM. 

3.05 WORK AFFECTING LCM 

A. Remove, contain, collect, and dispose of LCM that are disturbed during the project, in addition to 
dust and debris that are generated during the work activities.  Perform work using lead safe work 
practices and in compliance with applicable federal, state, and local regulations. 

B. Work areas involving the renovation, cutting, modification, or other type of activity that would 
disturb LCM will be considered a hazard area per OSHA 29 CFR 1926 for protection of 
Workers unless the Contractor has removed the potential sources of airborne lead. 

C. Disturbance methods must be performed in a manner that will control lead hazards and limit 
worker exposure to lead hazards.  Ensure that provisions are implemented to minimize the 
generation of dust during the demolition and removal operations.  Wherever possible, remove 
existing building components without cutting, heating, abrading, or otherwise significantly 
disturbing the LCM. 

D. Utilize work area containment, signage and barriers, lead safe removal and cleaning methods, 
change areas, showers/wash facilities, employee monitoring, recordkeeping, and other applicable 
work practices, as necessary to complete the work in compliance with OSHA 29 CFR 1926.62. 

E. Ensure that wastes with LCM are properly handled during each project phase, and packaged and 
maintained in appropriate containers.  Implement provisions to prevent lead contamination of the 
surrounding environment.  Provide for sampling and analysis and disposal of waste with lead, as 
described in Article 3.08.   

3.06 LBP ABATEMENT 

A. Decontamination Enclosures and Work Area Preparation 

1. Construct a decontamination unit immediately outside the LBP abatement work areas.   
a. At a minimum, the decontamination unit must consist of an equipment room, a dirty 

room, and a wash area in series.  Provide a clean area for Workers to change into 
PPE. 

b. Cover the ceiling and walls of the decontamination unit with 2 layers of 6 mil 
polyethylene sheeting.  Cover the floor with 2 layers of reinforced polyethylene 
sheeting. 

c. Construct the decontamination unit of a size sufficient to hold the waste containers, 
and allow workers to apply and remove PPE.  Utilize sealable waste containers in 
this area for contaminated PPE.   

d. Include a wash station with warm water, soap, and towels in the decontamination 
unit. 
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e. Provide lockers or storage bins for Workers to store street clothes when donning 
PPE. 

f. Provide a lockable door. 
2. The following conditions apply to interior work area preparation procedures. 

a. Post lead warning signs at all approaches to the lead abatement work area.  Post all 
emergency exit signs only on the work area side of the containment, and post with 
lead warning signs on the non-work area side.  Provide all non-work area stairs and 
corridors accessible to the lead abatement work area with warning tapes at the base 
of the stairs and the beginning of the corridors.   

b. If possible, shut down and lock out the building HVAC and electrical systems.  
Provide temporary electric power and lighting, as applicable. 

c. Pre-clean all surfaces and objects within the work area using HEPA vacuuming.  For 
movable objects, perform HEPA vacuuming and remove from the work area.  For 
non-movable equipment, cover with polyethylene sheeting, at least 6 mil in thickness, 
and secure in place with duct tape and/or spray adhesive.   

d. Cover the floor surface a minimum of 6 feet beyond the perimeter of surfaces 
undergoing abatement or a sufficient distance to contain the dust, whichever is 
greater. 

e. Provide enclosure of the work area necessary to isolate it from unsealed areas of the 
building.   

f. Seal off all openings, including, but not limited to, windows, diffusers, grilles, electrical 
outlets and boxes, doors, floor drains, and any other penetrations of the work area 
enclosure, using 2 layers of at least 6 mil fire retardant polyethylene sheeting to form 
a critical barrier. 

g. Secure polyethylene sheeting with spray adhesive and then seal with duct tape, or 
equivalent.  Ensure all joints in polyethylene sheeting overlap a minimum of 12 
inches. 

h. Frame out emergency exits.  Provide double-layered 6 mil polyethylene sheeting and 
tape seal opening.  Post as emergency exits only.  Within the work area, mark the 
locations and directions of emergency exists throughout the work area, using exit 
signs and/or duct tape. 

i. Remove all items attached to, or in contact with, LBP only after the work area 
enclosure is in place.  HEPA vacuum all removed items prior to removal from the 
work area and before the start of the LBP abatement activities. 

3. The following conditions apply to exterior work area preparation procedures. 
a. Provide barriers, as necessary, to isolate the work area.  Post lead warning signs at 

approaches to the lead abatement work area, as applicable.   
b. Close all doors and windows on the side of the building upon which abatement is 

being performed.  For doors and windows on the side of the building where a dust-
generating method will be used, cover with polyethylene sheeting at the level of the 
dust-generating removal method and all levels below.   

c. Cover the ground and vegetation with a waterproof canvas tarp that is weighted at 
the edges to prevent blowing.  The edges of the tarp must be elevated to trap debris 
and water, and must be taped or otherwise attached to the structure.  Ensure the tarp 
extends a minimum of 10 feet from the building or a sufficient distance to collect 
falling debris, whichever is greater.   

d. Seal off all openings, including, but not limited to, windows, diffusers, grilles, electrical 
outlets and boxes, doors, drains, and any other penetrations within the work area, 
using 2 layers of at least 6 mil fire retardant polyethylene sheeting to form a critical 
barrier or other appropriate component-specific means. 

e. Secure polyethylene sheeting with spray adhesive and then seal with duct tape, or 
equivalent.  Ensure all joints in polyethylene sheeting overlap a minimum of 12 
inches. 
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4. Remove all items attached to, or in contact with, LBP only after the work area enclosure is 
in place.  HEPA vacuum all removed items prior to removal from the work area and before 
the start of the LBP abatement activities. 

B. LBP Abatement Work Activities 

1. Provide continuous on-site supervision by personnel knowledgeable and trained in all 
aspects of LBP removal and disposal. 

2. Install and remove all temporary containment facilities.  Provide and maintain 
environmental protective measures, equipment, and procedures at the work site.   

3. Remove, contain, collect, and dispose of LBP or items impacted with LBP that are 
disturbed during the project, in compliance with all applicable federal, state, and local 
regulations.   

4. Disturbance methods must be performed in a manner that will control lead hazards and limit 
worker exposure to lead hazards, and must be compliant with HUD guidelines and EPA 
regulations.  Ensure that provisions are implemented to minimize the generation of dust 
during the demolition and removal operations.  Wherever possible, remove existing building 
components without cutting, heating, abrading, or otherwise significantly disturbing the LBP.  
The following disturbance methods are prohibited. 
a. Open flame burning or torching. 
b. Machine sanding or grinding without a HEPA local exhaust control. 
c. Abrasive blasting or sandblasting without HEPA local exhaust control. 
d. Heat guns operating above 1,100 degrees Fahrenheit or charring the paint. 
e. Dry sanding or dry scraping, except dry scraping in conjunction with heat guns or within 

1 foot of electrical outlets. 
f. Paint stripping in a poorly ventilated space using a volatile stripper that is a hazardous 

substance per 16 CFR 1500.3, and/or a hazardous chemical per 29 CFR 1910.1200 or 
29 CFR 1926.59, as applicable to the work. 

5. The following conditions shall apply to work area cleaning. 
a. Clean all surfaces within the established work area using HEPA vacuuming and wet 

washing/wiping methods.   
b. At a minimum, perform an initial clean with HEPA vacuum, followed by wet 

washing/wiping, followed by a final pass with HEPA vacuum.   
c. Commence each cleaning phase at the ceiling level and finish at the floor level.  
d. For work areas with multiple rooms or distinct functional spaces, sequence cleaning 

from areas that are generally considered to be in the cleanest condition to dirtier 
conditions and avoid passing through rooms or spaces already cleaned.   

e. Perform wet washing/wiping using a detergent or cleaning agent that is suitable for 
cleaning of dust from surfaces.  Select detergents or cleaning agents in consideration 
of the types of surfaces to be cleaned, such that the surface finishes will not be 
damaged.  Mix and use cleaning agents pursuant to the manufacturer’s instructions. 

f. Collect all residual waste material by HEPA vacuum.  Sweeping of materials is 
prohibited.  Cleaning with compressed air and/or other methods that could 
unnecessarily spread and disperse dust to other areas are also not permitted. 

g. Perform clean-up operations as the work progresses and on a daily basis at a 
minimum.  Waste debris must be properly containerized at all times. 

6. Utilize work area containment, signage and barriers, lead safe removal and cleaning 
methods, change areas, showers/wash facilities, employee monitoring, recordkeeping, and 
other applicable work practices, as necessary to complete the work in compliance with 
OSHA 29 CFR 1926.62 and EPA requirements. 

7. Ensure that wastes with LCM are properly handled during each project phase, and 
packaged and maintained in appropriate containers.  Implement provisions to prevent lead 
contamination of the surrounding environment.  Provide for sampling and analysis and 
disposal of waste with lead, as described in Article 3.08. 
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C. Work Area Clearance 

1. An Environmental Consultant will be retained by the Owner, under separate contract, to 
perform post-abatement visual work area clearance and collect post-abatement wipe 
samples for lead analysis.  The post-abatement wipe samples must be in compliance with 
HUD and EPA standards, prior to the work area being deconstructed.  In the event that the 
post-abatement visual assessment or wipe sample results are not satisfactory, the 
Contractor will be responsible for additional abatement and cleaning. 

3.07 RESTORATION OF FACILITIES 

A. Remove any installed temporary utilities upon completion of abatement activities and 
notification of compliance with clearance criteria.  Disconnect all temporary power, remove 
power lockouts, and restore power if applicable.  Remove all temporary plumbing. 

3.08 DISPOSAL OF WASTE WITH LEAD 

A. Prior to disposal of waste with lead, provide for the collection and laboratory analysis of a waste 
characterization sample(s).  Provide for laboratory analysis for toxicity in accordance with USEPA 
methods (i.e., Toxicity Characteristic Leaching Procedure (TCLP) lead).  Laboratory analysis must 
be performed by a NYSDOH Environmental Laboratory Approval Program (ELAP) certified 
laboratory. 
1. Waste materials with a TCLP lead concentration equal to or greater than the TCLP limit for 

lead of 5 parts per million must be classified as hazardous waste.  Package, transport, and 
dispose of hazardous waste in accordance with all requirements of the agencies listed in 
Article 1.03.  Ensure that the time periods for on-site storage of hazardous wastes do not 
exceed maximum timeframes permitted by federal, state, and local regulations. 

2. Waste materials with a TCLP lead concentration less than the TCLP limit for lead of 5 parts 
per million can be processed and disposed of as non-hazardous waste, provided there are 
no other characteristics that would render the waste as hazardous.  Package, transport, and 
dispose of non-hazardous waste in accordance with all requirements of the agencies listed 
in Article 1.03. 

B. Provide waste disposal documentation as specified in Article 1.05. 

END OF SECTION 
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SECTION 03 0516
UNDERSLAB VAPOR BARRIER - STEGO

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sheet vapor barrier under concrete slabs on grade.
1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. ASTM E1643 - Standard Practice for Selection, Design, Installation and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs 2018a.

B. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs 2017.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturers' data on manufactured products.
C. Samples:  Submit samples of underslab vapor barrier to be used.
D. Manufacturer's Installation Instructions:  Indicate installation procedures and interface required

with adjacent construction.
PART 2  PRODUCTS
2.01 MATERIALS

A. Underslab Vapor Barrier:
1. Water Vapor Permeance:  Not more than 0.010 perms, maximum.
2. Thickness:  15 mils.
3. Basis of Design:

a. Stego Industries LLC; Stego Wrap Vapor Barrier (15-mil):
 www.stegoindustries.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
B. Accessory Products:  Vapor barrier manufacturer's recommended tape, adhesive, mastic, etc.,

for sealing seams and penetrations in vapor barrier.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surface over which vapor barrier is to be installed is complete and ready before
proceeding with installation of vapor barrier.

3.02 INSTALLATION
A. Install vapor barrier in accordance with manufacturer's instructions and ASTM E1643.
B. Install vapor barrier under interior slabs on grade; lap sheet over footings and seal to

foundation walls.
C. Lap joints minimum 6 inches.
D. Seal joints, seams and penetrations watertight with manufacturer's recommended products and

follow manufacturer's written instructions.
E. No penetration of vapor barrier is allowed except for reinforcing steel and permanent utilities.
F. Repair damaged vapor retarder before covering with other materials.

END OF SECTION
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SECTION 03 1000
CONCRETE FORMING AND ACCESSORIES

PART 2  PRODUCTS
1.01 FORMWORK - GENERAL

A. Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-in-
place concrete work.

B. Design and construct concrete that complies with design with respect to shape, lines, and
dimensions.

C. Comply with applicable state and local codes with respect to design, fabrication, erection, and
removal of formwork.

END OF SECTION
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SECTION 03 2000
CONCRETE REINFORCING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Reinforcing steel for cast-in-place concrete.
B. Supports and accessories for steel reinforcement.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete.
B. Section 04 2000 - Unit Masonry:  Reinforcement for masonry.

1.03 PRICE AND PAYMENT PROCEDURES
A. See Section 01 2200 - Unit Prices, for additional unit price requirements.
B. Bar Reinforcement:  By the ton.  Includes reinforcement, placement, and accessories.
C. Welded Wire Reinforcement:  By the square foot.  Includes welded wire reinforcement,

placement, and accessories.
1.04 REFERENCE STANDARDS

A. ACI 301 - Specifications for Concrete Construction 2020.
B. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).
C. ACI SP-66 - ACI Detailing Manual 2004.
D. ASTM A184/A184M - Standard Specification for Welded Deformed Steel Bar Mats for Concrete

Reinforcement 2019.
E. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement 2020.
F. ASTM A706/A706M - Standard Specification for Deformed and Plain Low-Alloy Steel Bars for

Concrete Reinforcement 2016.
G. ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for

Concrete Reinforcement 2019.
H. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete 2018a.
I. ASTM D3963/D3963M - Standard Specification for Fabrication and Jobsite Handling of Epoxy-

Coated Steel Reinforcing Bars 2021.
J. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars 2018, with Amendment.
K. CRSI (DA4) - Manual of Standard Practice 2009.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Comply with requirements of ACI SP-66.  Include bar schedules, shapes of

bent bars, spacing of bars, and location of splices.
1. Prepare shop drawings under seal of a Professional Structural Engineer experienced in

design of work of this type and licensed in the State in which the Project is located.
C. Manufacturer's Certificate:  Certify that reinforcing steel and accessories supplied for this

project meet or exceed specified requirements.
D. Reports:  Submit certified copies of mill test report of reinforcement materials analysis.

1.06 QUALITY ASSURANCE
A. Perform work of this section in accordance with ACI 301.

1. Maintain one copy of each document on project site.
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B. Welders' Certificates:  Submit certifications for welders employed on the project, verifying AWS
qualification within the previous 12 months.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Continuously Galvanized Reinforcing Steel:
1. AZZ, Inc; Galvabar; [_______]:  www.azz.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 REINFORCEMENT
A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).

1. Plain billet-steel bars.
2. Unfinished.
3. Galvanized in accordance with ASTM A767/A767M, Class I.
4. Continuously galvanized in accordance with ASTM A1094/A1094M.

B. Reinforcing Steel:  ASTM A706/A706M, deformed low-alloy steel bars.
1. Unfinished.
2. Galvanized in accordance with ASTM A767/A767M, Class I.
3. Continuously galvanized in accordance with ASTM A1094/A1094M.

C. Stirrup Steel:  ASTM A1064/A1064M steel wire, unfinished.
D. Steel Welded Wire Reinforcement (WWR):  Galvanized, deformed type;  ASTM

A1064/A1064M.
1. Form:  Flat Sheets.
2. WWR Style:  4 x 8-W6 x W10.

E. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gage, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.
2.03 FABRICATION

A. Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice.
B. Welding of reinforcement is not permitted.
C. Welding of reinforcement is permitted only with the specific approval of Architect.  Perform

welding in accordance with AWS D1.4/D1.4M.
1. Galvanized Reinforcement:  Clean surfaces, weld and re-protect welded joint in

accordance with CRSI (DA4).
D. Fabricate and handle epoxy-coated reinforcing in accordance with ASTM D3963/D3963M.
E. Locate reinforcing splices not indicated on drawings at point of minimum stress.

1. Review locations of splices with Architect.
PART 3  EXECUTION
3.01 PLACEMENT

A. Place, support and secure reinforcement against displacement.  Do not deviate from required
position.

B. Do not displace or damage vapor barrier.
C. Accommodate placement of formed openings.
D. Comply with applicable code for concrete cover over reinforcement.
E. Bond and ground all reinforcement to requirements of Section 26 0526.
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3.02 FIELD QUALITY CONTROL
A. An independent testing agency, as specified in Section 01 4000 - Quality Requirements, will

inspect installed reinforcement for compliance with contract documents before concrete
placement.

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”. 
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 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 concrete foundation piers and walls, and for all other 
concrete unless otherwise specified, shall have a minimum compressive strength of 
4000 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. 

 
 D. 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. 
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   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. 

 
 E. 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. 

 
 F. 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.   

 
 G. 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. 

 
 H. Admixtures:  Do not use admixtures in concrete unless specified or approved in writing 

by the Architect. 
 
 I. 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. 

 
 
2.03 JOINTS 
 
 A. ACI 301, Section 5.3.2.6 - Construction joints and other bonded joints: 
  1. Delete the following subparagraphs:  
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 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. 

 
 
PART 3   EXECUTION 
 
3.01 EXAMINATION AND PREPARATION 
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 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. 

 
 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 
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 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 Form Finish (Surface Finish-3.0, ACI 301-16 5.3.3.3) 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 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: 
  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. 
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   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. 

 
 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. 
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-  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 03 3001
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.
B. 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/Engineer.

C. 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.

D. 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 Reinforced 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 three (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 a 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.
B. Deformed-Steel Welded Wire Fabric: ASTM A 497.

1. Furnish in flat sheets, not rolls, unless otherwise acceptable to Architect.
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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/Engineer.
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 has been shown to produce

concrete of adequate strength and durability by special tests or actual service may be
used when acceptable to Architect/Engineer.

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 116, Type III.
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.
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.
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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.
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.
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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 15 percent of cement content by absolute weight.

B. Proportion mixes according to ACI 211.1 and ACI 31 to provide normal-weight concrete with the
following properties:
1. Compressive Strength (28-Day): 5000 psi, minimum.
2. Maximum Water-Cement Ratio at Point of Placement: 0.42.
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 Portland cement 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 percent:
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.

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 seventy-five (75) minutes; when air temperature is above
90 degrees F, reduce mixing and delivery time to sixty (60) minutes.

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 twenty-four (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.
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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 join t 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.
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 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.
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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 join assemblies, reinforcement, or side forms. Use only
square-faced shovels for hand-spreading and consolidation. Consolidate with care to
prevent dislocation 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.

J. Cold-Weather Placement: Comply with provisions of ACI 3060R 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 to 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.
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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 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.
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
three (3) hours after initial application. Maintain continuity of coating and repair damage
during curing period.

E. Anti-spalling Treatment: Apply treatment to concrete surfaces no sooner than twenty-eight (28)
days after placement, to clean, dry concrete free of oil, dirt, and other foreign material. Apply
cuing 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 insure 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 if 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/Engineer when necessary to determine magnitude

of cracks or defective areas. Fill drilled core holes in satisfactory pavement areas with Portland
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cement concrete bonded to paving with epoxy adhesive.
C. Protect concrete from damage. Exclude traffic from paving for at least fourteen (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 two (2) days prior to date scheduled for Substantial Completion
inspections.

END OF SECTION
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SECTION 03 3533
STAMPED CONCRETE FINISHING

PART 2  PRODUCTS
1.01 STAMPED CONCRETE APPLICATIONS
1.02 STAMPING MATERIALS

A. Stamping Mats:  Mat type imprinting tools for texturing freshly placed concrete, in pattern and
texture to achieve required surface profile and design.
1. Mat Composition:  Polyurethane.

B. Release Agent:  Bond breaker compound capable of releasing stamping forms from concrete
without creating surface defects or leaving any residue;  type as recommended by stamping
mat manufacturer; compatible with concrete, form materials and specified coloring agents.

END OF SECTION
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SECTION 03 4100
PRECAST STRUCTURAL CONCRETE

PART 1  GENERAL
1.01 REFERENCE STANDARDS

A. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).
B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement 2020.
C. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete 2018a.
D. PCI MNL-116 - Manual for Quality Control for Plants and Production of Precast and

Prestressed Concrete Products 1999.
PART 2  PRODUCTS
2.01 PRECAST UNITS

A. Precast Structural Concrete Units:  Comply with PCI MNL-116, PCI MNL-120, PCI MNL-123,
 PCI MNL-135, ACI 318 and applicable codes.
1. Design components to withstand dead loads and design loads in the configuration

indicated on drawings and as follows:
2. Calculate structural properties of framing members in accordance with ACI 318.
3. Design system to accommodate construction tolerances, deflection of other building

structural members and clearances of intended openings.
2.02 MATERIALS
2.03 REINFORCEMENT

A. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi).
B. Steel Welded Wire Reinforcement:  ASTM A1064/A1064M plain type or deformed type; in flat

sheets; unfinished.
2.04 FABRICATION

A. Comply with fabrication procedures specified in PCI MNL-116.
2.05 FINISHES

A. Ensure exposed-to-view finish surfaces of precast concrete members are uniform in color and
appearance.

END OF SECTION
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SECTION 04 0511
MORTAR AND MASONRY GROUT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Mortar for masonry.
B. Grout for masonry.

1.02 RELATED REQUIREMENTS
A. Section 04 2000 - Unit Masonry:  Installation of mortar and grout.
B. Section 04 7200- Cast Stone Masonry: Installation of Mortar and Grout.
C. Section 08 1113 - Hollow Metal Doors and Frames:  Products and execution for grouting steel

 door frames installed in masonry.
1.03 REFERENCE STANDARDS

A. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2016.
B. ASTM C5 - Standard Specification for Quicklime for Structural Purposes 2018.
C. ASTM C91/C91M - Standard Specification for Masonry Cement 2018.
D. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete 2021b.
E. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar 2018.
F. ASTM C150/C150M - Standard Specification for Portland Cement 2021.
G. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes 2018.
H. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a.
I. ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials for

Concrete and High Strength Mortar 2017.
J. ASTM C404 - Standard Specification for Aggregates for Masonry Grout 2018.
K. ASTM C476 - Standard Specification for Grout for Masonry 2020.
L. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of

Mortars for Plain and Reinforced Unit Masonry 2020.
M. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete

2016.
N. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry 2020.
O. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms 2021.
P. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through

Masonry 2020.
Q. ASTM E518/E518M - Standard Test Methods for Flexural Bond Strength of Masonry 2021.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Include design mix and indicate whether the Proportion or Property specification

of ASTM C270 is to be used.  Also include required environmental conditions and admixture
limitations.

C. Samples:  Submit two samples of mortar, illustrating mortar color and color range.
D. Reports:  Submit reports on mortar indicating compliance of mortar to property requirements of

ASTM C270 and test and evaluation reports per ASTM C780.
E. Reports:  Submit reports on grout indicating compliance of component grout materials to

requirements of ASTM C476 and test and evaluation reports to requirements of ASTM C1019.
F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
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G. Manufacturer's Installation Instructions:  Submit packaged dry mortar manufacturer's installation
instructions.

1.05 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract

Documents.
1. Maintain one copy of each document on project site.

1.06 PRECONSTRUCTION TESTING
A. Testing will be conducted by an independent test agency, in accordance with provisions of

Section 01 4000 - Quality Requirements.
B. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C780

recommendations for preconstruction testing.
C. Grout Mixes:  Test grout batches in accordance with ASTM C1019 procedures.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Maintain packaged materials clean, dry, and protected against dampness, freezing, and foreign

matter.
1.08 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable
building code, whichever is more stringent.

PART 2  PRODUCTS
2.01 MORTAR AND GROUT APPLICATIONS

A. At Contractor's option, mortar and grout may be field-mixed from packaged dry materials, made
from factory premixed dry materials with addition of water only, or ready-mixed.

B. Mortar Mix Designs:  ASTM C270, Property Specification.
1. Historic Exterior Masonry Pointing Mortar:  Type O; color to match existing.
2. Masonry below grade and in contact with earth:  Type S.
3. Exterior Masonry Veneer:  Type N.
4. Exterior Cavity Walls:  Type S mortar with Type N pointing mortar.
5. Engineered Masonry:  Type M.
6. Exterior, Loadbearing Masonry:  Type N.
7. Exterior, Non-loadbearing Masonry:  Type N.
8. Exterior Repointing Mortar:  Type N with maximum 2 percent ammonium stearate or

calcium stearate per cement weight.
9. Interior, Loadbearing Masonry:  Type N.
10. Interior, Non-loadbearing Masonry:  Type O.

C. Grout Mix Designs:
1. Bond Beams and Lintels:  3,000 psi strength at 28 days; 8-10 inches slump; provide

premixed type in accordance with ASTM C 94/C 94M.
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

2. Engineered Masonry:  3,000 psi strength at 28 days; 8-10 inches slump; provide premixed
type in accordance with ASTM C 94/C 94M.
a. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
b. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

2.02 MATERIALS
A. Packaged Dry Material for Mortar for Unit Masonry:  Premixed masonry cement and mason's

sand; complying with ASTM C387/C387M and capable of producing mortar of the specified
strength in accordance with ASTM C270 with the addition of water only.
1. Color:  Standard gray.
2. Water repellent mortar for use with water repellent masonry units.
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3. Manufacturers:
a. The QUIKRETE Companies; QUIKRETE® Mason Mix:  www.quikrete.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Packaged Dry Material for Mortar for Repointing:  Premixed Portland cement, graded sand, and
chemical admixtures complying with ASTM C91/C91M with the addition of water only.
1. Color:  Natural gray.

C. Packaged Dry Material for Grout for Masonry:  Premixed cementitious materials and dried
aggregates; capable of producing grout of the specified strength in accordance with ASTM
C476 with the addition of water only.
1. Type:  Fine.

D. Portland Cement:  ASTM C150/C150M.
1. Type:  Type I - Normal; ASTM C150/C150M.
2. Color:  Standard gray.

E. Masonry Cement:  ASTM C91/C91M.
1. Type:  Type N; ASTM C91/C91M.

F. Hydrated Lime:  ASTM C207, Type S.
G. Quicklime:  ASTM C5, non-hydraulic type.
H. Mortar Aggregate:  ASTM C144.
I. Grout Aggregate:  ASTM C404.
J. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for

mixing into mortar and complying with ASTM C979/C979M.
K. Water:  Clean and potable.
L. Accelerating Admixture:  Nonchloride type for use in cold weather.
M. Bonding Agent:  Latex type.

2.03 MORTAR MIXING
A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM

C270 and in quantities needed for immediate use.
B. Maintain sand uniformly damp immediately before the mixing process.
C. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's

sample, without exceeding manufacturer's recommended pigment-to-cement ratio; mix in
accordance with manufacturer's instructions, uniform in coloration.

D. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
E. Do not use anti-freeze compounds to lower the freezing point of mortar.
F. If water is lost by evaporation, re-temper only within two hours of mixing.

2.04 GROUT MIXING
A. Mix grout in accordance with ASTM C94/C94M.
B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with

ASTM C476 for fine and coarse grout.
C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
D. Do not use anti-freeze compounds to lower the freezing point of grout.

PART 3  EXECUTION
3.01 PREPARATION

A. Apply bonding agent to existing concrete surfaces.
B. Plug clean-out holes for grouted masonry with brick masonry units.  Brace masonry to resist

wet grout pressure.
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3.02 INSTALLATION
A. Install mortar and grout to requirements of section(s) in which masonry is specified.
B. Work grout into masonry cores and cavities to eliminate voids.
C. Do not install grout in lifts greater than 16 inches without consolidating grout by rodding.
D. Do not displace reinforcement while placing grout.
E. Remove excess mortar from grout spaces.

3.03 GROUTING
A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other

limitations of Contract Documents.
B. Low-Lift Grouting:

1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is

poured.  Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt

pours for more than 1-1/2 hours.   
C. High-Lift Grouting:

1. Verify that horizontal and vertical reinforcement is in proper position and adequately
secured before beginning pours.

2. Brick:  Limit pours to maximum 12 feet in height and 25 feet horizontally.
3. Hollow Masonry:  Limit lifts to maximum 4 feet and pours to maximum height of 24 feet.
4. Place grout for spanning elements in single, continuous pour.   

3.04 FIELD QUALITY CONTROL
A. An independent testing agency will perform field tests, in accordance with provisions of Section

01 4533- Special Inspections & Tests.  
B. Test and evaluate mortar in accordance with ASTM C780 procedures.

END OF SECTION
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SECTION 04 2000
UNIT MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Concrete block.
B. Facing brick.
C. Mortar and Grout.
D. Reinforcement and Anchorage.
E. Flashings.
F. Lintels.
G. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 03 1000 - Concrete Forming and Accessories:  Dovetail slots for masonry anchors.
B. Section 03 2000 - Concrete Reinforcing:  Reinforcing steel for grouted masonry.
C. Section 04 0511 - Mortar and Masonry Grout.
D. Section 05 5000 - Metal Fabrications:  Loose steel lintels.
E. Section 06 1000 - Rough Carpentry:  Nailing strips built into masonry.
F. Section 07 1113 - Bituminous Dampproofing:  Dampproofing parged masonry surfaces.
G. Section 07 2100 - Thermal Insulation:  Insulation for cavity spaces.
H. Section 07 2500 - Weather Barriers:  Water-resistive barriers or air barriers applied to the

exterior face of the backing sheathing or masonry.
I. Section 07 6200 - Sheet Metal Flashing and Trim:  Through-wall masonry flashings.
J. Section 07 9200 - Joint Sealants:  Sealing control and expansion joints.
K. Section 07 9005 :  Backing rod and sealant at control and expansion  joints.

1.03 REFERENCE STANDARDS
A. ASTM A1 - Standard Specification for Carbon Steel Tee Rails 2000 (Reapproved 2018).
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
C. ASTM A580/A580M - Standard Specification for Stainless Steel Wire 2018.
D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement 2020.
E. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire

2019.
F. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
G. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
H. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement

2016, with Editorial Revision (2018).
I. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete 2018a.
J. ASTM B370 - Standard Specification for Copper Sheet and Strip for Building Construction 2012

(Reapproved 2019).
K. ASTM C34 - Standard Specification for Structural Clay Load-Bearing Wall Tile 2017.
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L. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made From Clay or
Shale) 2017.

M. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units 2021.
N. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units 2017.
O. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry

Units and Related Units 2021.
P. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar 2018.
Q. ASTM C150/C150M - Standard Specification for Portland Cement 2021.
R. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes 2018.
S. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay or

Shale) 2021.
T. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a.
U. ASTM C315 - Standard Specification for Clay Flue Liners and Chimney Pots 2007 (Reapproved

2021).
V. ASTM C404 - Standard Specification for Aggregates for Masonry Grout 2018.
W. ASTM C476 - Standard Specification for Grout for Masonry 2020.
X. ASTM C652 - Standard Specification for Hollow Brick (Hollow Masonry Units Made From Clay

or Shale) 2021.
Y. ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of

Mortars for Plain and Reinforced Unit Masonry 2020.
Z. ASTM C1072 - Standard Test Methods for Measurement of Masonry Flexural Bond Strength

2019.
AA. ASTM C1148 - Standard Test Method for Measuring the Drying Shrinkage of Masonry Mortar

1992a (Reapproved 2014).
BB. ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms 2021.
CC. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit Masonry

2019a.
DD. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof

Membrane 2015 (Reapproved 2021).
EE. ASTM E11 - Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves 2020.
FF. ASTM E514/E514M - Standard Test Method for Water Penetration and Leakage Through

Masonry 2020.
GG. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing 2017.
HH. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls 2005.
II. BIA Technical Notes No. 46 - Maintenance of Brick Masonry 2017.
JJ. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures 2016.
KK. IMIAWC (CW) - Recommended Practices & Guide Specifications for Cold Weather Masonry

Construction; International Masonry Industry All-Weather Council ; 1993 .
LL. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry

Construction; International Masonry Industry All-Weather Council ; current edition .
MM. UL (FRD) - Fire Resistance Directory Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of

this section; require attendance by all relevant installers.
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1.05 SUBMITTALS
A. See Section 01 3300  - Submittal Procedures for submittal process.
B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, mortar, and

masonry accessories.
C. Shop Drawings:  Indicate pertinent dimensions, materials, anchorage, size and type of

fasteners, and accessories for brickwork support system.  For Reinforcing shop drawings,
provide layout and fabrication drawings for all concrete masonry reinforcing including vertical
bars, dowels, bond beams, and anchors to steel and concrete.

D. Samples:  Submit four  (4) samples of facing brick  units to illustrate finish and appearance,
color, texture, and extremes of color range for each type or color of brick or CMU selected.

E. Manufacturer's Certificate:  Certify that masonry units meet or exceed specified requirements.
F. Manufacturer's Certificate:  Certify that water repellent admixture manufacturer has certified

masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

G. Test Reports:  Concrete masonry manufacturer's test reports for units with integral water
repellent admixture.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE
A. Comply with provisions of TMS 402/602, except where exceeded by requirements of the

Contract Documents.
1. Maintain one ( 1) copy of each document on Project Site.

B. Fire Rated Assemblies:  Comply with applicable code and drawing requirements for fire rated
masonry construction.

C. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products
specified in this section with minimum three years of documented experience.

D. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.07 MOCK-UP
A. Construct a masonry wall as a mock-up panel sized 4 feet  long x 4 feet  high, which includes all

specified masonry unit types, mortar and accessories and structural backup .
B. Locate where directed.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and

contamination by other materials.
B. Handle and store units  in protective cartons or trays.  Do not remove from protective packaging

until ready for installation.
PART 2  PRODUCTS
2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths

as indicated on drawings for specific locations.
2. Integral Water Repellent: All concrete masonry units used in exterior cavity walls including

lintel blocks are to contain the recommended amount of integral known as "Dry-Block
System, admix" as manufactured by W.R. Grace Chemical Company or equal.

3. Unit Compressive Strength: Provide units with a minimum average net-area compressive
strength of 2,000 psi.

4. Load-Bearing Units:  ASTM C90, normal weight.
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a. Hollow  block , as indicated  shall be two (2) core standard unit and shall be a minimum
of 28 days old.

b. Exposed faces:  Manufacturer's standard neutral color and texture where indicated .
5. Non-Loadbearing Units:  ASTM C129.

a. Hollow  block , as indicated  shall be two (2) core standard unit and shall be a minimum
of 28 days old.

b. Normal weight .
6. Comply with ASTM C90 for finish and appearance requirements.  Do not include units in

the Work which do not meet the minimum established requirements.
B. Concrete Brick:

1. Size:  As indicated on drawings.
2. Concrete Building Brick:  ASTM C55; lightweight, solid, for interior or concealed use.

2.02 BRICK UNITS
A. Manufacturers:

1. Belden Brick : www.beldenbrick.com/#sle.
2. General Clay or equal.
3. Endicott Clay Products Co :  www.endicott.com/#sle.
4. Substitutions:  See section 01 6000 - Product Requirements.

B. Facing Brick:  ASTM C216, Type FBS, Grade SW.
1. Color and texture:  As selected by Architect/Engineer to match existing face brick units on

1922 building.
2. Nominal  size:  2-1/4" x 8" x 4" .
3. Compressive strength:  2500 psi , measured in accordance with ASTM C67/C67M.
4. Special shapes:  Molded units as required by conditions indicated, unless standard units

can be sawn without chipping to produce equivalent effect.
2.03 MORTAR AND GROUT MATERIALS

A. Mortar and Grout:  As specified in Section 04 0511.
B. Mortar mix shall consist of pre-packaged blend of Portland cement and hydrated lime.

1. Portland Cement:  ASTM C150/C150M, Type I .
2. Not more than 0.60 percent alkali.
3. Hydrated Lime:  ASTM C207, Type S.
4. Mortar Aggregate:  ASTM C144.
5. Grout Aggregate:  ASTM C404.

C. Sand shall conform to the requirements of ASTM C 144, except that grading shall comply with
the following limits.
1. No. 4 Sieve:  100 percent passing.
2. No. 8 Sieve:  95 to 100 percent passing.
3. No. 16 Sieve:  60 to 100 percent passing.
4. No. 30 Sieve:  35 to 70 percent passing.
5. No. 50 Sieve:  15 to 35 percent passing.
6. No. 100 Sieve:  2 to 15 percent passing.
7. No. 200 Sieve:  0 to 2 percent passing.

D. Water:  Clean and potable.
E. Moisture-Resistant Admixture:  Water repellent compound designed to reduce capillarity.

1. Acceptable Product:  Dry Block or equal .
F. Packaged Dry Material for Mortar for Unit Masonry:  Premixed Portland cement, hydrated lime,

and sand; complying with ASTM C1714/C1714M and capable of producing mortar of the
specified strength in accordance with ASTM C270 with the addition of water only.
1. Type:  Type N.
2. Color:  to match existing .



Port Jervis City School District 04 2000
Additions & Alterations to PJMS RE-BID 02.04.2022  Unit Masonry
Project No. 2019-011 PH1  Page No. 5  of 15 

2.04 REINFORCEMENT AND ANCHORAGE
A. Manufacturers:

1. WIRE-BOND. www.wirebond.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Reinforcing Steel:  Type  specified in Section 03 3000; size as indicated on drawings;
galvanized finish.

C. Joint Reinforcement:  Use ladder type joint reinforcement.
D. Single Wythe Joint Reinforcement:  ASTM A951/A951M.

1. Type: Ladder .
2. Material:  ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM

A153/A153M Class B .
3. Size:  0.1875 inch  side rods with 0.1483 inch  cross rods; width as required to provide not

less than 5/8 inch  of mortar coverage on each exposure.
E. Adjustable Multiple Wythe Joint Reinforcement:  ASTM A951/A951M.

1. Type: Ladder , with adjustable ties or tabs  spaced at 16 in  on center.
2. Material:  ASTM A1064/A1064M steel wire, hot dip galvanized after fabrication to ASTM

A153/A153M Class B.
3. Size:  0.1875 inch side rods with 0.1483 inch cross rods and adjustable components of

0.1875 inchwire, width of components as required to provide not less than 5/8 inch of
mortar coverage from each masonry face.

4. Vertical adjustment:  Not more than 1 1/4 inches.
5. Seismic Feature:  Provide lip, hook, or clip on extended leg of wall ties to engage or

enclose not less than one continuous horizontal joint reinforcement wire of 0.1483 inch
diameter.

6. Insulation Clips:  Provide clips at tabs or ties designed to secure insulation against outer
face of inner wythe of masonry.

F. Strap Anchors:  Bent steel shapes, 1-1/2 inch width, 0.105 inch thick, 24 inch length, with 1-1/2
inch long, 90 degree bend at each end to form a U or Z shape or with cross pins, hot dip
galvanized to ASTM A153/A153M Class B.

G. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and
building frame, sized to provide not less than 5/8 inch of mortar coverage from masonry face.
1. Concrete frame:  Dovetail anchors of bent steel strap, nominal 1 inch width x 0.024 in

thick, with trapezoidal wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A
153M, Class B.

2. Concrete frame:  Dovetail anchors of bent steel strap, nominal 1 inch width x 0.024 in
thick, with corrugated strap ties of nominal 1 inch width and 0.075 inch thick, hot dip
galvanized to ASTM A 153/A 153M, Class B.

3. Steel frame:  Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal
wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.

H. Two-Piece Wall Ties:  Formed steel wire, 0.1875 inch thick, adjustable, eye and pintle type, hot
dip galvanized to ASTM A 153/A 153M, Class B, sized to provide not less than 5/8 inch of
mortar coverage from masonry face and to allow vertical adjustment of up to 1-1/4 in.

I. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural back-up, hot dip galvanized to ASTM A 153/A 153M, Class B 2.
 Wood/Metal stud or Concrete block back-up shall be X-SEAL Anchor with X-Seal Tape as
manufactured by Hohmann & Barnard or equal.  Structural Steel back-up shall be #359 as
manufactured by Hohmann & Barnard or equal.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup

through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties: Triangular  shape, 0.1875 inch  thick.  Vee Byna-Tie as manufactured by
Hohmann & Barnard, Inc., or equal.
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3. Vertical adjustment:  Not less than 2 inches.
J. Metal-to-Metal Fasteners:  Self-drilling, self-tapping screws; corrosion resistant finish or hot dip

galvanized to ASTM A153/A153M.
1. Manufacturers:

a. ITW Commercial Construction North America; Teks Select Series :
 www.ITWBuildex.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2.05 FLASHINGS

A. Metal Flashing Materials:
1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gage, 0.0187 inch thick;

finish 2B to 2D.
B. Membrane Asphaltic Flashing Materials:

1. Rubberized Asphalt Flashing:  Self-adhering polymer modified asphalt sheet; 40 mils
(0.040 inch) minimum total thickness; 8 mil cross-laminated polyethylene bonded to
adhesive rubberized asphalt, with a removable release liner.
a. Manufacturers:

1) Advanced Building Products, Inc; Strip-N-Flash:
 www.advancedbuildingproducts.com/#sle.

2) York Manufacturing, Inc; York Seal:  www.yorkmfg.com/#sle.
3) Substitutions:  See Section 01 6000 - Product Requirements.

C. EPDM Flashing:  ASTM D4637/D4637M, Type I, 0.040 inch thick.
1. Manufacturers:

a. Heckmann Building Products, Inc :  www.heckmannbuildingprods.com/#sle
b. Hohmann & Barnard, Inc :  www.h-b.com/#sle.
c. WIRE-BOND :  www.wirebond.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

D. Lap Sealant:  Butyl  type flashing mastic as recommended by flashing manufacturer.
E. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane

or other type required or recommended by flashing manufacturer; type capable of adhering to
type of flashing used.
1. Manufacturers, Synthetic Rubber Products:

a. Mortar Net Solutions :  www.mortarnet.com/#sle.
2. Manufacturers, Modified Polyether Products:

a. Mortar Net Solutions :  www.mortarnet.com/#sle.
b. York Manufacturing, Inc; UniverSeal US-100 Liquid Tape:  www.yorkmfg.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

F. Termination Bars:  Stainless steel; compatible with membrane and adhesives.
1. Manufacturers:

a. York Manufacturing, Inc; Termination Bar:  www.yorkmfg.com/#sle.
b. Mortar Net Solutions; Termination Bars:  www.mortarnet.com/#sle.

G. Drip Edge:  Stainless steel; angled drip with hemmed edge; compatible with membrane and
adhesives.
1. Manufacturers:

a. Mortar Net Solutions; Metal Drip Edges:  www.mortarnet.com/#sle.
H. Lap Sealants and Tapes:  As recommended by flashing manufacturer; compatible with

membrane and adhesives.
2.06 ACCESSORIES

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused
joints.

B. Joint Filler:  Closed cell polyvinyl chloride ; oversized 50 percent to joint width; self expanding; 1
inch  wide by maximum lengths available.
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C. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Full-Height Airspace Maintenance and Drainage Material:  Mesh panels, fitted between

masonry ties.
a. Manufacturers:

1) Advanced Building Products, Inc.; Mortairvent-CW:
 www.advancedbuildingproducts.com/#sle.

2) CavClear/Archovations, Inc; CavClear Masonry Mat:  www.cavclear.com/#sle.
3) CavClear/Archovations, Inc; CavClear Polyisocyanurate Insulation System:

 www.cavclear.com/#sle.
4) Substitutions:  Not permitted.

2. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.
a. Manufacturers:

1) Advanced Building Products Inc; Mortar Break DT:
 www.advancedbuildingproducts.com/#sle.

2) Advanced Building Products Inc; Mortar Break:
 www.advancedflashing.com/#sle.

3) Mortar Net Solutions :  www.mortarnet.com/#sle.
4) York Manufacturing, Inc :  www.yorkmfg.com/#sle.
5) Substitutions:  See Section 01 6000 - Product Requirements.

D. Building Paper:  ASTM D226/D226M, Type I ("No.15") asphalt felt.
E. Nailing Strips:  Softwood lumber, preservative treated; as specified in Section 06 1000.
F. Nailing Strips:  Softwood lumber, preservative treated for moisture resistance, dovetail shape,

sized to masonry joints.
G. Weeps:
H. Mortar Maze Cell Vents:  Durable polypropylene as manufactured by Advanced Building

Products or equal.  Color as selected by Architect/Engineer.
I. Weep:  Provide polypropylene  weep vents in the head joints in the first course immediately

above flashing.  Weep vents shall be spaced 24" o.c. maximum.  Keep weep vents and cavity
areas above flashing free from mortar droppings.

J. Color(s):  As selected by Architect from manufacturer's full range.
K. Drainage Fabric:  Polyester or polypropylene mesh.

1. Manufacturers:
a. Advanced Building Products, Inc.; Mortairvent:

 www.advancedbuildingproducts.com/#sle.
b. Mortar Net Solutions :  www.mortarnet.com/#sle.
c. York Manufacturing, Inc; Weep Armor Weep Vent Protection:

 www.yorkmfg.com/#sle.
L. Multicomponent Cavity Wall Drainage System:  Combination mortar diverter, flashing and weep

system.
1. Membrane Type:  Thermoplastic vinyl.
2. Drip Edge:  Galvanized steel with factory applied, high-performance organic coating.
3. Drip Edge Color:  Selected by Architect from manufacturer's standard custom range.
4. Termination Bar:  Polyvinyl chloride (PVC).
5. System Unit Length:  5 feet, 6 inches.
6. Manufacturers:

a. Mortar Net Solutions :  www.mortarnet.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

M. Air Space Maintenance and Drainage System:  Dovetail Mortar Mat or equal.
1. Required thickness of mat for air space between insulation and exterior wythe.
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a. 3/4 inch for air spaces 1 inch to 1-1/8 inches.
b. 1 inch for air spaces 1-1/4 inches to 1-3/8 inches.
c. 1-1/4 inch for air spaces greater than or equal to 1-1/2 inches.

N. Cleaning Solution:  Non-acidic, not harmful to masonry Work or adjacent materials.
2.07 LINTELS

A. See Lintel Schedule- Drawing S001 & details.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.  Correct conditions
detrimental to timely and proper completion of the Work.  Do not proceed until unsatisfactory
conditions are corrected.

B. Verify that related items provided under other Sections are properly sized and located.
C. Do not commence installation until foundations are clean, rough and level.  Remove all laitance

and foreign material.
D. Verify that the foundation elevation is such that the bed joint thickness will be between 1/4 inch

and 3/4 inch and that the foundation is true to line with masonry not projecting over more than
1/4 inch.

E. Verify that built-in items are in proper location and ready for roughing into masonry work.
F. Clean projecting dowels free from loose scale, dirt, concrete, and other material that will inhibit

bond.
3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other
Sections.

B. Provide temporary bracing during installation of Masonry Work.  Maintain in place until building
structure provides permanent bracing.

3.03 MORTAR MIXING
A. Measuring of materials shall be either by weight or volume such that the specified proportions

of mortar materials can be controlled and accurately maintained.
B. Sand shall not be measured by the shovel.
C. Mortar shall be mixed in a mechanical batch mixer for at least 3 minutes, but not more than 5

minutes, with the maximum amount of water which will produce a workable consistency.
D. If, within 2 hours of mixing, excessive water is lost from the mortar by evaporation, re-temper

the mortar.
E. Discard all mortar which is more than 2-1/2 hours old.

3.04 COURSING
A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform

thickness.
C. Concrete Masonry Units:

1. Bond:  Running , or as otherwise indicated.
2. Coursing:  One (1) unit and one mortar joint to equal 8 inches .
3. Mortar Joints:  Concave.

D. Brick Units:
1. Bond:  Running , or as otherwise indicated.
2. Coursing:  Three (3) units and three mortar joints to equal 8 inches .
3. Mortar Joints:  Concave.



Port Jervis City School District 04 2000
Additions & Alterations to PJMS RE-BID 02.04.2022  Unit Masonry
Project No. 2019-011 PH1  Page No. 9  of 15 

3.05 PLACING AND BONDING
A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other

work.
B. Lay hollow masonry units with face shell bedding on head and bed joints.
C. Lay all masonry in running bond unless otherwise shown on the Contract Drawings.  Use only

brick that are clean and free from dust and other foreign matter.
D. Furrowing of bed joints shall not be permitted.
E. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
F. Remove excess mortar as work progresses.  Do not permit mortar to drop and accumulate into

cavity air space or to plug weeps.
G. Remove excess mortar with water repellent admixture promptly.  Do not use acids,

sandblasting or high pressure cleaning methods.
H. Interlock intersections and external corners, except for units laid in stack bond.
I. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must

be made, remove mortar and replace.
J. Perform Job Site cutting of masonry units with proper tools to provide straight, clean, unchipped

edges.  Prevent broken masonry unit corners or edges.
K. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.
L. Isolate masonry partitions from vertical structural framing members with a control joint as

indicated.
M. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or

decks with compressible joint filler.
N. Lay clay tile flue linings vertically, embedded in concrete block units.

1. Install in accordance with ASTM C1283.
2. Extend above chimney cladding 8 inches.
3. Trowel mortar smooth over chimney cladding and slope for positive drainage.

O. Place precast chimney cap atop chimney masonry; mortar into place; seal to protruding flue.
3.06 MINIMUM REQUIREMENTS OF COLD WEATHER CONSTRUCTION

A. Air Temperature:
1. Above 40 degrees F:

a. Heating of Materials:  Normal masonry procedures.
b. Protection:  Cover walls with plastic or canvas at end of workday to prevent water

entering masonry.
2. Below 40 degrees F:

a. Do not lay masonry units having a temperature below 20 degrees F.  Remove visible
ice on masonry units before the unit is laid in the masonry.

b. Heating of Materials:  Heat mortar sand or mixing water to maintain mortar
temperatures between 40 and 120 degrees F at the time of mixing.  Maintain mortar
above freezing until used in masonry.

c. Protection:  Cover walls with plastic or canvas at end of work day to prevent water
entering masonry.

d. Mean daily temperature is between 40 and 32 degrees F:
1) Protect completed masonry from rain or snow by covering with a weather

resistive membrane for 24 hours after construction.
3. Below 32 degrees F:

a. Heating of Materials:  In addition to the above, heat the sand.  Frozen sand and
frozen wet masonry units must be thawed.

b. Protection:  With wind velocities over 10 mph, provide windbreaks during the work
day and cover walls and materials at the end of the work day to prevent wetting and
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freezing.
c. Mean daily temperature is between 32 and 25 degrees F:

1) Completely cover masonry with a weather resistive membrane for 24 hours after
construction.

d. Mean daily temperature is between 25 and 20 degrees F:
1) Completely cover completed masonry with insulation blankets or equal

protection for 24 hours after construction.
e. Ambient Temperature Between 25 and 20 degrees F:

1) Use heat sources on both sides of the masonry under construction and install
wind breaks when wind velocity is in excess of 10 mph.

f. Mean daily temperature is below 20 degrees F:
1) Maintain masonry temperature above 32 degrees F for a 24 hour period after

construction by enclosure with supplementary heat, by electric heating blankets,
by infrared heat lamps, or by other acceptable methods as approved by the
Architect/Engineer.

g. Ambient Temperature Below 20 degrees F:
1) Provide an enclosure for the masonry under construction and use heat source to

maintain temperatures above 32 degrees F within the enclosure.
3.07 MINIMUM REQUIREMENTS OF HOT WEATHER CONSTRUCTION

A. Preparation:
1. When Ambient temperature exceeds 100 degrees F or exceeds 90 degrees F with a wind

velocity greater than 8 mph:
a. Maintain sand piles in a damp, loose condition.
b. Provide necessary conditions and equipment to produce mortar having a temperature

below 120 degrees F.
2. When Ambient temperature exceeds 115 degrees F or exceeds 105 degrees F with a

wind velocity greater than 8 mph:
a. Maintain sand piles in a damp, loose condition.
b. Provide necessary conditions and equipment to produce mortar having a temperature

below 120 degrees F and shade materials and mixing equipment from direct sunlight.
B. During Construction:

1. When Ambient temperature exceeds 100 degrees F or exceeds 90 degrees F with a wind
velocity greater than 8 mph:
a. Maintain temperature of mortar and grout below 120 degrees F.
b. Flush mixer, mortar transport container, and mortar boards with cool water before

they come into contact with mortar ingredients or mortar.
c. Maintain mortar consistency by re-tempering with cool water.
d. Use mortar within 2 hours of initial mixing.

2. When Ambient temperature exceeds 115 degrees F or exceeds 105 degrees F with a
wind velocity greater than 8 mph:
a. Maintain temperature of mortar and grout below 120 degrees F.
b. Flush mixer, mortar transport container, and mortar boards with cool water before

they come into contact with mortar ingredients or mortar.
c. Maintain mortar consistency by re-tempering with cool water.
d. Use mortar within 2 hours of initial mixing.
e. Use cool mixing water for mortar and grout.
f. Ice is permitted in the mixing water prior to use.  Do not permit ice in the mixing water

when added to the other mortar or grout materials.
C. Protection:

1. When Ambient temperature exceeds 100 degrees F or exceeds 90 degrees F with a wind
velocity greater than 8 mph:
a. Fog spray all newly constructed masonry until damp, at least three times a day until

the masonry is three days old.
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3.08 WEEPS/CAVITY VENTS
A. Install weeps in veneer and cavity walls at 24 inches on center horizontally on top of through-

wall flashing above shelf angles and lintels and at bottom of walls.
B. Install cavity vents in veneer and cavity walls at 32 inches on center horizontally below shelf

angles and lintels and near top of walls.
3.09 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.
C. Install cavity mortar control panels continuously throughout full height of exterior masonry

cavities during construction of exterior wythe, complying with manufacturer's installation
instructions.
1. Verify that airspace width is no more than 3/8 inch greater than panel thickness.
2. Hold cavity mortar control panel tight to face wythe.
3. Install horizontally between joint reinforcement.
4. Stagger end joints in adjacent rows.
5. Fit to perimeter construction and penetrations without voids.

D. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.10 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY
WALL MASONRY
A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal

joint reinforcement 16 inches on center.
B. Place masonry joint reinforcement in first and second horizontal joints above and below

openings.  Extend minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first and second joint below top of walls.
D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch mortar cover

on each side.
E. Lap joint reinforcement ends minimum 6 inches.
F. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches on

center.
G. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless

otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 36 inches horizontally and 24 inches vertically.

H. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2 inches
with at least 5/8 inch mortar cover to the outside face of the anchor.

3.11 REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY
A. Install horizontal joint reinforcement 16 inches  on vertical center.
B. Place masonry joint reinforcement in first and second  horizontal joints above and below

openings.  Extend minimum 16 inches  each side of opening.
C. Place continuous joint reinforcement in first and second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Reinforce stack bonded unit  joint corners and intersections with strap anchors 16 inches  on

center.
3.12 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Install horizontal joint reinforcement 16 inches  on vertical center.
B. Place masonry joint reinforcement in first and second  horizontal joints above and below

openings.  Extend minimum 16 inches  each side of opening.



Port Jervis City School District 04 2000
Additions & Alterations to PJMS RE-BID 02.04.2022  Unit Masonry
Project No. 2019-011 PH1  Page No. 12  of 15 

C. Place continuous joint reinforcement in first and second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Masonry Back-Up:  Embed anchors to bond veneer at maximum 16 inches  on center vertically

and 24 inches  on center horizontally. Place additional anchors at perimeter of openings and
ends of panels, so maximum spacing of anchors is 8 inches  on center vertically.

F. Masonry Back-Up:  Embed anchors in masonry back-up to bond veneer at maximum 1.77 sq ft
of wall surface per anchor. Place additional anchors at perimeter of openings and ends of
panels, so maximum spacing of anchors is 8 inches on center.

G. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches on center vertically and 16 inches on center horizontally.  Place
additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.

H. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 1.77 sq ft of wall surface per anchor. Place additional anchors at perimeter
of openings and ends of panels, so maximum spacing of anchors is 8 inches on center.

I. Seismic Reinforcement: Connect veneer anchors with continuous horizontal wire reinforcement
before embedding anchors in mortar.

J. Reinforce stack bonded unit  joint corners and intersections with strap anchors 16 inches  on
center.

3.13 REINFORCEMENT AND ANCHORAGES - CAVITY WALL MASONRY
3.14 REINFORCEMENT AND ANCHORAGES - MULTIPLE WYTHE UNIT MASONRY

A. Install horizontal joint reinforcement 16 inches  on vertical center.
B. Place masonry joint reinforcement in first and second  horizontal joints above and below

openings.  Extend minimum 16 inches  each side of opening.
C. Place continuous joint reinforcement in first and second  joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches .
E. Use individual metal ties installed in horizontal joints to bond wythes together.  Provide ties

spaced as indicated on drawings.
F. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of

dimensioned position.
3.15 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 8 inches  minimum into

adjacent masonry or turn up at least 8 inches  minimum to form watertight pan at non-
masonry construction.

2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing before covering with mortar.

B. Terminate flashing up 8 inches minimum on vertical surface of backing:
1. Install vertical leg of flashing behind water-resistive barrier sheet over backing.
2. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over

backing or per manufacturer’s directions.
3. Terminate vertical leg of flashing into bed joint in masonry or reglet in concrete.
4. Anchor vertical leg of flashing into backing with a termination bar and sealant.
5. Apply cap bead of sealant on top edge of self-adhered flashing.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.
D. Extend metal flashings through exterior face of masonry and terminate in an angled drip with

hemmed edge. Install joint sealer below drip edge to prevent moisture migration under flashing.
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E. Extend metal flashings to within 1/2 inch of exterior face of masonry and adhere to top of
stainless steel angled drip with hemmed edge.

F. Support flexible flashings across gaps and openings.
G. Lap end joints of flashings at least 6 inches and seal watertight with flashing sealant/adhesive.

3.16 LINTELS
A. Install precast concrete lintels over openings.  Provide steel lintels in accordance with the lintel

schedule as indicated in the Contract Drawings or approved Shop Drawings.
B. Install reinforced unit masonry lintels over openings where steel or precast concrete lintels are

not scheduled. vUnless Noted Otherwise on Contract Drawings or approved Shop Drawings:
1. Openings to 42 inches :  Place two , No. 4  reinforcing bars 1 inch  from bottom web.
2. Openings from 42 inches to 78 inches:  Place two, No. 5 reinforcing bars 1 inch from

bottom web.
3. Openings over 78 inches:  Reinforce openings as detailed.
4. Do not splice reinforcing bars.
5. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch

of dimensioned position.
6. Place and consolidate grout fill without displacing reinforcing.
7. Allow masonry lintels to attain specified strength before removing temporary supports.

C. Maintain minimum 4" inch  bearing on each side of opening.
3.17 GROUTED COMPONENTS

A. Unless Noted Otherwise on the Contract Drawings or approved Shop Drawings:
1. Reinforce bond beams with 2, No. 5 bars, 1 inch from bottom web.
2. Reinforce columns  with 4 , No. 5  bars, placed evenly spaced around column perimeter. .

B. General:  Perform all grouting in strict accordance with the provisions for high-lift grouting as
described in Section 2413(d) of the Uniform Building Code, or use low-lift grouting.

C. Timing:  Do not grout until masonry has cured at least 24 hours.
D. Lap splices minimum 24 bar diameters.
E. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of

dimensioned position.
F. Place and consolidate grout fill without displacing reinforcing.
G. At bearing locations, fill masonry cores with grout for a minimum 12 inches either side of

opening.
3.18 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.
B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow

contour end of the block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit
faces for placement of backer rod and sealant.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

D. Size control joints as indicated on drawings; if not indicated, 3/4 inch wide and deep.
E. Size control joint in accordance with Section 07 9005  - Joint Sealers for sealant performance.
F. Form expansion joint as detailed on drawings.

3.19 BUILT-IN WORK
A. As Work progresses, install built-in metal door frames  and other items to be built into the Work

and furnished under other Sections.
B. Install built-in items plumb, level, and true to line.
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C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid
with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
2. Fill adjacent masonry cores with grout minimum one full core from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.
3.20 SITE TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.
B. Erect masonry within the following tolerances from the specified dimensions.

1. Dimension of Elements:
a. In cross section or elevation: -1/4 inch, + 1/2 inch.
b. Mortar Joint Thickness:

1) Bed: +/- 1/8 inch.
2) Head: - 1/4 inch, + 3/8 inch.
3) Collar: - 1/4 inch, + 3/8 inch.

c. Grout space of cavity width, except for masonry walls passing framed construction:
-1/4 inch, + 3/8 inch.

2. Elements:
a. Variation from Level:

1) Bed joints: +/- 1/4 inch in 10 feet; +/- 1/2 inch maximum.
2) Top surfacing of bearing walls: +/- 1/4 inch in 10 feet; +/- 1/2 inch maximum.

b. Variation from Plumb:
1) +/- 1/4 inch in 10 feet; +/- 3/8 inch in 20 feet; +/- 1/2 inch maximum.

c. True to a Line:
1) +/- 1/4 inch in 10 feet; +/- 3/8 inch in 20 feet; +/- 1/2 inch maximum.

d. Alignment of Columns and Walls (bottom versus top):
1) Bearing walls: +/- 1/2 inch.
2) Non-bearing walls: +/- 3/4 inch.

3. Locations of Elements:
a. Indicated in plan: +/- 1/2 inch in 20 feet; +/- 3/4 maximum.
b. Indicated in elevation: +/- 1/2 inch in story height; +/- 3/4 maximum.

4. If the above conditions cannot be met due to previous construction, notify the
Architect/Engineer.

C. Maximum Variation from Alignment of Columns:  1/4 inch.
D. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
E. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
F. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or

more.
G. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
H. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.
I. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.21 CUTTING AND FITTING
A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,

and location.
B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or

strength of masonry work may be impaired.
3.22 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01
4533- Special Inspections & Tests.
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B. Clay Masonry Unit Tests: Test each variety of clay masonry in accordance with ASTM
C67/C67M requirements, sampling 5 randomly chosen units for each 50,000 installed.

C. Clay Masonry Unit Tests: TEst each variety of clay masonry in accordance with ASTM
C67/C67M requirements, sampling 5 randomly chosen units for each 50,000 installed.

D. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for compliance with requirements of this specification.

E. Mortar Tests:  Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

3.23 CLEANING
A. Remove excess mortar and mortar droppings.
B. At the completion of this portion of the Work, visually inspect the Work of this Section.  Point or

cut out and repoint all holes and defective joints, if necessary.
C. Replace defective mortar.  Match adjacent Work.
D. Replace defective masonry units not conforming to ASTM appearance requirements.
E. Thoroughly clean all brick surfaces to be left exposed in the Finished Work by brush, water, and

an approved cleaning solution, removing all traces of mortar, grout efflorescence, and foreign
matter.  In the event ordinary cleaning is not adequate, provide acid cleaning when so directed
by the Architect/Engineer and at no additional cost to the Owner.

F. Clean soiled surfaces with cleaning solution.
G. Use non-metallic tools in cleaning operations.

3.24 PROTECTION
A. Without damaging Completed Work, provide protective boards at exposed external corners

which may be subject to damage by construction activities.
END OF SECTION
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SECTION 04 7200
CAST STONE MASONRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Architectural cast stone.
B. Units required are indicated on drawings as "cast stone".
C. Units required are:

1. Exterior wall units, including sills and cornice trim & 24" diameter cast stone medallion .
1.02 RELATED REQUIREMENTS

A. Section 04 0511 - Mortar and Masonry Grout:  Mortar for setting cast stone.
B. Section 04 2000 - Unit Masonry:  Installation of cast stone in conjunction with masonry.
C. Section 07 9200 - Joint Sealants:  Sealing joints indicated to be left open for sealant.

1.03 REFERENCE STANDARDS
A. ACI 318 - Building Code Requirements for Structural Concrete 2019, with Errata (2021).
B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement 2020.
C. ASTM A767/A767M - Standard Specification for Zinc-Coated (Galvanized) Steel Bars for

Concrete Reinforcement 2019.
D. ASTM A884/A884M - Standard Specification for Epoxy-Coated Steel Wire and Welded Wire

Reinforcement 2019, with Editorial Revision (2020).
E. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete 2018a.
F. ASTM C33/C33M - Standard Specification for Concrete Aggregates 2018.
G. ASTM C150/C150M - Standard Specification for Portland Cement 2021.
H. ASTM C270 - Standard Specification for Mortar for Unit Masonry 2019a.
I. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete 2019.
J. ASTM C1364 - Standard Specification for Architectural Cast Stone 2019.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Test results of cast stone components made previously by the manufacturer.

1. Include one copy of ASTM C1364 for Architect's use.
C. Shop Drawings:  Include elevations, dimensions, layouts, profiles, cross sections,

reinforcement, exposed faces, arrangement of joints, anchoring methods, anchors, and piece
numbers.

D. Mortar Color Selection Samples.
E. Source Quality Control Test Reports.
F. Manufacturer's Qualification Data:  Documentation showing compliance with specified

requirements.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:
1. A firm with a minimum of 5 years experience producing cast stone of types required for

project.
2. Adequate plant capacity to furnish quality, sizes, and quantity of cast stone required

without delaying progress of the work.
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1.06 MOCK-UP
A. Provide full size cast stone components for installation in mock-up of exterior wall.
B. See Section 01 4000 - Quality Requirements for additional requirements.

1. Approved mock-up will become standard for appearance and workmanship.
2. Remove mock-up not incorporated into the work and dispose of debris.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver cast stone components secured to shipping pallets and protected from damage and

discoloration.  Protect corners from damage.
B. Number each piece individually to match shop drawings and schedule.
C. Store cast stone components and installation materials in accordance with manufacturer's

instructions.
D. Store cast stone components on pallets with nonstaining, waterproof covers. Ventilate under

covers to prevent condensation.  Prevent contact with dirt.
E. Protect cast stone components during handling and installation to prevent chipping, cracking, or

other damage.
F. Store mortar materials where contamination can be avoided.
G. Schedule and coordinate production and delivery of cast stone components with unit masonry

work to optimize on-site inventory and to avoid delaying the work.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Architectural Cast Stone:
1. Any current producer member of the Architectural Precast Association.
2. Any current producer member of the Cast Stone Institute.
3. Cast Stone Medallion- basis of design: Mfg. by Pineapple Grove Designs- 24" dia.- design

to be selected by owner. Pineapple Grove Designs.
 www.pineapplegrovedesigns.com/#sle. .

4. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 ARCHITECTURAL CAST STONE

A. Cast Stone:  Architectural concrete product manufactured to simulate appearance of natural
limestone, to match the existing building , complying with ASTM C1364.
1. Compressive Strength:  As specified in ASTM C1364; calculate strength of pieces to be

field cut at 80 percent of uncut piece.
2. Freeze-Thaw Resistance:  Demonstrated by laboratory testing in accordance with ASTM

C1364.
3. Surface Texture:  Fine grained texture, with no bugholes, air voids, or other surface

blemishes visible from distance of 20 feet.
4. Color:  Match existing.
5. Remove cement film from exposed surfaces before packaging for shipment.

B. Shapes:  Provide shapes indicated on drawings.
1. Variation from Any Dimension, Including Bow, Camber, and Twist:  Maximum of

plus/minus 1/8 inch or length divided by 360, whichever is greater, but not more than 1/4
inch.

2. Unless otherwise indicated on drawings, provide:
a. Wash or slope of 1:12 on exterior horizontal surfaces.
b. Drips on projecting components, wherever possible.
c. Raised fillets at back of sills and at ends to be built in.

C. Reinforcement:  Provide reinforcement as required to withstand handling and structural
stresses; comply with ACI 318.
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1. Pieces More than 24 inches in Any Dimension:  Provide full length two-way reinforcement
of cross-sectional area not less than 0.25 percent of unit cross-sectional area.

2.03 MATERIALS
A. Portland Cement:  ASTM C150/C150M.

1. For Mortar:  Type I or II, except Type III may be used in cold weather.
B. Coarse Aggregate:  ASTM C33/C33M, except for gradation; granite, quartz, or limestone.
C. Fine Aggregate:  ASTM C33/C33M, except for gradation; natural or manufactured sands.
D. Admixtures:  ASTM C494/C494M.
E. Water:  Potable.
F. Reinforcing Bars:  ASTM A615/A615M deformed bars, galvanized.

1. Galvanized in accordance with ASTM A767/A767M, Class I.
G. Steel Welded Wire Reinforcement:  ASTM A1064/A1064M, galvanized or ASTM A884/A884M,

epoxy coated.
H. Embedded Anchors, Dowels, and Inserts:  Type 304 stainless steel, of type and size as

required for conditions.
I. Mortar:  Portland cement-lime, as specified in Section 04 0511 ; do not use masonry cement.
J. Cleaner:  General-purpose cleaner designed for removing mortar and grout stains,

efflorescence, and other construction stains from new masonry surfaces without discoloring or
damaging masonry surfaces; approved for intended use by cast stone manufacturer and by
cleaner manufacturer for use on cast stone and adjacent masonry materials.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine construction to receive cast stone components.  Notify Architect if construction is not
acceptable.

B. Do not begin installation until unacceptable conditions have been corrected.
3.02 INSTALLATION

A. Install cast stone components in conjunction with masonry, complying with requirements of
Section 04 2000.

B. Mechanically anchor cast stone units indicated; set remainder in mortar.
C. Setting:

1. Drench cast stone components with clear, running water immediately before installation.
2. Set units in a full bed of mortar unless otherwise indicated.
3. Fill vertical joints with mortar.
4. Fill dowel holes and anchor slots completely with mortar or non-shrink grout.

3.03 TOLERANCES
A. Joints:  Make all joints 3/8 inch, except as otherwise detailed.

1. Rake mortar joints 3/4 inch for pointing.  
2. Remove excess mortar from face of stone before pointing joints.
3. Point joints with mortar in layers 3/8 inch thick and tool to a slight concave profile.
4. Leave the following joints open for sealant:

a. Head joints in top courses, including copings, parapets, cornices, sills, and steps.
b. Joints in projecting units.
c. Joints between rigidly anchored units, including soffits, panels, and column covers.
d. Joints below lugged sills and stair treads.
e. Joints below ledge and relieving angles.
f. Joints labeled "expansion joint".

B. Installation Tolerances:
1. Variation from Plumb:  Not more than 1/8 inch in 10 feet or 1/4 inch in 20 feet or more.
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2. Variation from Level:  Not more than 1/8 inch in 10 feet or 1/4 inch in 20 feet, or 3/8 inch
maximum.

3. Variation in Joint Width:  Not more than 1/8 inch in 36 inches or 1/4 of nominal joint width,
whichever is less.

4. Variation in Plane Between Adjacent Surfaces (Lipping):  Not more than 1/16 inch
difference between planes of adjacent units or adjacent surfaces indicated to be flush with
units.

3.04 REPAIR
A. Repair chips and other surface damage noticeable when viewed in direct daylight at 20 feet.

1. Repair with matching touch-up material provided by the manufacturer and in accordance
with manufacturer's instructions.

2. Repair methods and results subject to Architect 's approval.
3.05 CLEANING

A. Keep cast stone components clean as work progresses.
B. Clean completed exposed cast stone after mortar is thoroughly set and cured.

1. Wet surfaces with water before applying cleaner.
2. Apply cleaner to cast stone in accordance with manufacturer's instructions.
3. Remove cleaner promptly by rinsing thoroughly with clear water.
4. Do not use acidic cleaners.

3.06 PROTECTION
A. Protect completed work from damage.
B. Clean, repair, or restore damaged or mortar-splashed work to condition of new work.

END OF SECTION
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SECTION 05 1200 
STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Structural shapes. 
2. Channels and angles. 
3. Hollow structural sections. 
4. Structural pipe. 
5. Structural plates and bars. 
6. Floor plates. 
7. Bolts, connectors, and anchors. 
8. Shear connectors. 
9. Grout. 
10. Connection Design 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Structural Steel Connections shall be selected, completed or 
designed by the fabricator to withstand the design loads indicated. 

B. Delegated Engineering Responsibility.  Structural Steel Connection Design is delegated by 
the Engineer of Record to a qualified licensed professional engineer retained by the 
structural steel fabricator.  The connection design engineer retained by the fabricator shall 
prepare calculations, shop drawings, and other structural design details for submission to 
the Engineer of Record with the fabricator’s structural steel shop drawings. 

1.3 RELATED SECTIONS 

A. Code Required Special Inspections and Procedures – Section 01 4533 
B. Cast-In-Place Concrete – Section 03 3000 
C. Unit Masonry – Section 04 2000   
D. Steel Joist Framing – Section 05 2100 
E. Steel Decking – Section 05 3100 
F. Cold Formed Structural Metal Framing – Section 05 4000 
G. Metal Fabrications – 05 5000 
H. Metal Stairs - 055100 

1.4 REFERENCE STANDARDS 

A. American Institute of Steel Construction: 
1. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges. 
2. AISC 341 - Seismic Provisions for Structural Steel Buildings. 
3. AISC 360 - Specification for Structural Steel Buildings. 

B. American Society of Civil Engineers: 
1. ASCE 19 - Standard Applications of Steel Cables for Buildings. 

C. ASTM International: 
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1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel. 
2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless. 
3. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-

Finished. 
4. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products. 
5. ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel 

Bolting Materials for High-Temperature Service. 
6. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI 

Tensile Strength. 
7. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 

120/105 ksi Minimum Tensile Strength. 
8. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel 

Bolts, Studs, and Other Externally Threaded Fasteners. 
9. ASTM A449 - Standard Specification for Quenched and Tempered Steel Bolts and 

Studs. 
10. ASTM A490 - Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 

150 ksi Minimum Tensile Strength. 
11. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and 

Seamless Carbon Steel Structural Tubing in Rounds and Shapes. 
12. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless 

Carbon Steel Structural Tubing. 
13. ASTM A514/A514M - Standard Specification for High-Yield-Strength, Quenched 

and Tempered Alloy Steel Plate, Suitable for Welding. 
14. ASTM A529/A529M - Standard Specification for High-Strength Carbon-

Manganese Steel of Structural Quality. 
15. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts. 
16. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy 

Columbium-Vanadium Structural Steel. 
17. ASTM A588/A588M - Standard Specification for High-Strength Low-Alloy 

Structural Steel with 50 ksi (345 MPa) Minimum Yield Point to 4-in. (100-mm) 
Thick. 

18. ASTM A618/A618M - Standard Specification for Hot-Formed Welded and 
Seamless High-Strength Low-Alloy Structural Tubing. 

19. ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy, 
High-Strength Low-Alloy, and Alloy Steel Floor Plates. 

20. ASTM A847/A847M - Standard Specification for Cold-Formed Welded and 
Seamless High Strength, Low Alloy Structural Tubing with Improved Atmospheric 
Corrosion Resistance. 

21. ASTM A852/A852M - Standard Specification for Quenched and Tempered Low-
Alloy Structural Steel Plate with 70 ksi (485 MPa) Minimum Yield Strength to 4 in. 
(100 mm) Thick. 

22. ASTM A913/A913M - Standard Specification for High-Strength Low-Alloy Steel 
Shapes of Structural Quality, Produced by Quenching and Self-Tempering 
Process (QST). 

23. ASTM A992/A992M - Standard Specification for Structural Steel Shapes. 
24. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited 

on Iron and Steel. 
25. ASTM E94 - Standard Guide for Radiographic Examination. 
26. ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and 

Materials. 
27. ASTM E164 - Standard Practice for Ultrasonic Contact Examination of Weldments. 
28. ASTM E165 - Standard Test Method for Liquid Penetrant Examination. 
29. ASTM E709 - Standard Guide for Magnetic Particle Examination. 
30. ASTM F436 - Standard Specification for Hardened Steel Washers. 
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31. ASTM F959 - Standard Specification for Compressible-Washer-Type Direct 
Tension Indicators for Use with Structural Fasteners. 

32. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi 
Yield Strength. 

33. ASTM F1852 - Standard Specification for Twist-Off Type Tension Control 
Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi Minimum 
Tensile Strength. 

34. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements for 
Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special 
Threaded Fasteners. 

D. American Welding Society: 
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive 

Examination. 
2. AWS D1.1 - Structural Welding Code - Steel. 

E. California Department of Health Services: 
1. CA/DHS/EHLB/R-174 - Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers, 
including 2004 Addenda. 

F. Green Seal: 
1. GC-03-2nd Edition, January 7, 1997 - Anti-Corrosive Paints. 

G. Research Council on Structural Connections: 
1. RCSC - Specification for Structural Joints Using ASTM A325 or ASTM A490 Bolts. 

H. SSPC: The Society for Protective Coatings: 
1. SSPC - Steel Structures Painting Manual. 
2. SSPC Paint 15 - Steel Joist Shop Paint. 
3. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic). 
4. SSPC SP 3 - Power Tool Cleaning. 
5. SSPC SP 6 - Commercial Blast Cleaning. 
6. SSPC SP 10 - Near-White Blast Cleaning. 

1.5 SUBMITTALS 

A. Section 013000 – Administrative Requirements for Submittal Procedures. 

B. Shop Drawings: 
1. Indicate profiles, sizes, spacing, and locations of structural members, openings, 

attachments, and bolts. 
2. Connections. Connections not detailed. 
3. Cambers and loads. 
4. Indicate welded connections with AWS A2.4 welding symbols. Indicate net weld 

lengths. 

C. Manufacturer's Mill Certificate: Certify products meet or exceed specified requirements. 

D. Mill Test Reports: Submit indicating structural strength, destructive and non-destructive 
test analysis, and. 

E. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification 
within previous 12 months. 
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F. Qualification data for firms and persons specified in the Qualifications section documenting 
compliance with the specified requirements. 

G. Connection design calculations, stamped by a licensed NYS Professional Engineer. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with the following: 
1. Structural Steel:  AISC 303, ASIC 341 and AISC 360. 
2. High Strength Bolted Connections:  RCSC Specification for Structural Joints Using 

ASTM A325 or A490 Bolts. 

B. Perform Work in accordance with 2018 Building Code of New York State. 

C. Maintain one copy of document on site. 

1.7 QUALIFICATIONS 

A. Fabricator: Company specializing in performing Work of this section with minimum 5 years 
documented experience with any of the following current AISC Certification: 
1. Standard Steel Building Structures (STD). 
2. Conventional Steel Building Structures (SBD). 
3. Complex Steel Building Structures (CBD). 

B. Erector: Company specializing in performing Work of this section with minimum 5 years 
documented experience with any of the following current AISC Certification: 
1. Certified Steel Erector (CSE). 
2. Advanced Certified Steel Erector (ACSE). 

C. Shop Painter: Company specializing in performing Work of this section with minimum 5 
years documented experience with any the following current AISC Certification: 
1. Sophisticated Paint Endorsement - Enclosed (P1). 
2. Sophisticated Paint Endorsement - Covered (P2). 
3. Sophisticated Paint Endorsement - Outside (P3). 

D. Welders and Welding Procedures: AWS D1.1 qualified within previous 12 months. 

E. Professional Engineer Qualifications:  Current active registration in New York State with 
experience with structural steel framing connection design similar to that indicated and 
shown in the contract drawings. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL STEEL 

A. Structural W-Shapes: ASTM A992/A992M.  ASTM A572/A572M; Grade 50. ASTM 
A913/A913M; Grade 50. 

B. Structural T-Shapes: Cut from structural W-shapes. 

C. Channels and Angles: ASTM A36/A36M. 
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D. Round Hollow Structural Sections: ASTM A500/A500M, Grade B. 

E. Rectangular Hollow Structural Sections: ASTM A500/A500M, Grade B. 

F. Structural Pipe: ASTM A53/A53M, Grade B. 

G. Structural Plates and Bars: ASTM A36/A36M. 

H. Floor Plates: ASTM A786/A786M raised pattern. 

I. Sliding Bearing Plates: Teflon coated. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. Bolts: Heavy hex, structural type. 
1. ASTM A325; Type 1, plain, or hot dipped. 

B. Nuts: ASTM A563; heavy hex type. 
1. Finish: Plain or Hot dipped galvanized. 

C. Washers: ASTM F436; Type 1, beveled. Furnish clipped washers where space limitations 
require. 
1. Finish: Plain or Hot dipped galvanized. 

D. Compressible-Washer-Type Direct Tension Indicators: ASTM F959; Type 325. 
1. Finish: Mechanically galvanized. 

E. Tension Control Assemblies: ASTM F1852; Type 1, heavy hex head, twist off type; 
complete with washers and heavy hex nuts. 
1. Finish: Finish: Unfinished. 

F. Anchor Rods: ASTM F1554; Grade 36. 
1. Shape: Hooked or Straight. 
2. Plate Washers: ASTM A36/A36M. 

G. Threaded Rods: ASTM A36/A36M. 
1. Finish: Hot dipped galvanized. 

H. Forged Structural Steel Hardware: 
1. Clevises and Turnbuckles: ASTM A108; Grade 1085. 
2. Eye Nuts and Eye Bolts: ASTM A108; Grade 1030. 
3. Sleeve Nuts: ASTM A108; Grade 1018. 
4. Rod Ends, Yoke Ends and Pins, Cotter Pins, and Coupling Nuts: Carbon steel. 

I.    Shear Connectors.  ASTM A108; headed, unfinished and in accordance with AWS D1.1; 
Type B 

2.3 WELDING MATERIALS 

A. Welding Materials: AWS D1.1; type required for materials being welded. 
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2.4 FABRICATION 

A. Continuously seal joined members by intermittent welds and plastic filler. Continuous 
welds. Grind exposed welds smooth. 

B. Fabricate connections for bolt, nut, and washer connectors. 

C. Develop required camber for members. 

2.5 FINISHES 

A. Prepare structural component surfaces in accordance with SSPC SP 3. 

B. Shop prime structural steel members to a dry film thickness not less than 1.5 mils. Do not 
prime surfaces that will be fireproofed, field welded, in contact with concrete, or high 
strength bolted. 
1. Primer:  Fabricator’s standard lead, chromate, and asphalt free, rust inhibiting 

primer compatible with architectural finishes. 

C. Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication. 

D. Galvanizing for Bolts, Connectors, and Anchors: 
1. Hot-Dipped Galvanizing: 

a. Bolts, Nuts, and Washers: ASTM F2329. 
b. Connectors and Anchors: ASTM A153/A153M. 

2. Mechanical Galvanizing: ASTM B695; Class 50 minimum. 

2.6 ACCESSORIES 

A. Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, 
cement, water reducing and plasticizing additives, capable of developing minimum 
compressive strength of 7,000 psi at 28 days. 

B. Shop Primer: SSPC Paint 15, Type 1, red oxide. 

C. Touch-Up Primer: Match shop primer. 

2.7 SOURCE QUALITY CONTROL 

A. Section 01 45 33 - Quality Requirements: Testing and inspection requirements. 

B. Shop test bolted and welded connections as specified for field quality control tests. 

C. When fabricator is approved by Architect, submit certificate of compliance indicating Work 
performed at fabricator's facility conforms to Contract Documents. 
1. Specified shop tests are not required for Work performed by approved fabricator. 
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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 05 2100 

STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Open web steel joists, with bridging, attached seats and anchors. 
2. Loose bearing plates and anchor bolts for site placement. 

B. Related Requirements: 
1. Section 01 4533 – Special Inspections and Testing 
2. Section 05 1200 -  Structural Steel Framing. 
3. Section 05 3100 – Steel Decking. 
4. Section 05 4000 – Structural Cold Formed Metal Framing 
5. Section 09 9000 – Painting and Coating 

1.2 REFERENCE STANDARDS 

A. American Institute of Steel Construction: 
1. AISC 341 - Seismic Provisions for Structural Steel Buildings. 

B. ASTM International: 
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel. 
2. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished. 
3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products. 
4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware. 
5. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 

Strength. 
6. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts, Studs, 

and Other Externally Threaded Fasteners. 
7. ASTM A449 - Standard Specification for Quenched and Tempered Steel Bolts and Studs. 
8. ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts. 
9. ASTM A563M - Standard Specification for Carbon and Alloy Steel Nuts (Metric). 
10. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron 

and Steel. 
11. ASTM F436 - Standard Specification for Hardened Steel Washers. 
12. ASTM F436M - Standard Specification for Hardened Steel Washers (Metric). 
13. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield 

Strength. 
14. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements for 

Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded 
Fasteners. 

C. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel. 

D. Steel Joist Institute: 
1. SJI K-1.1 - Standard Specifications for Open Web Steel Joists, K-series. 
2. SJI LH/DLH-1.1 - Standard Specifications for Longspan Steel Joists, LH-Series and Deep 

Longspan Steel Joists, DLH-Series. 
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3. SJI JG-1.1 - Standard Specification for Joist Girders. 

E. SSPC: The Society for Protective Coatings: 
1. SSPC - Steel Structures Painting Manual. 
2. SSPC SP 1 - Solvent Cleaning. 
3. SSPC SP 10 - Near-White Blast Cleaning. 

1.3 SUBMITTALS 

A. Section 01 30 00 – Administrative Requirements for submittal procedures. 

B. Shop Drawings: 
1. Indicate standard designations, configuration, sizes, spacing, locations of joists, and joist leg 

extensions. 
2. Joist coding, bridging, connections, and attachments. 
3. Connection details. 

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

D. Welders' Certificates: Submit manufacturer's certificates, certifying welders employed on the 
Work, verifying AWS qualification within previous 12 months. 

E. Mill Test Reports:  Furnish 3 copies of certified reports of steel component compliance with the 
requirements of applicable ASTM specifications. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with the following: 
1. SJI K-1.1, SJI LH/DLH-1.1, SJI JG-1.1, including headers and other supplementary framing. 

B. Perform Work in accordance with the 2018 Uniform Fire Prevention and Building Code of New 
York State. 

1.5 QUALIFICATIONS 

A. Fabricator: Company specializing in performing Work of this section with minimum 5 years 
documented experience and a member of the Steel Joist Institute. 

B. Erector: Company specializing in performing Work of this section with minimum 5 years 
documented experience. 

C. Design connections not detailed on drawings under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State of New York. 

D. Welder’s Qualifications:  Welding shall be performed only by certified welding operators, and 
tackers who have been qualified as prescribed in the SJI Specifications to perform the type of 
welding required. 

1.6 INSPECTION 

A. Manufacturer’s Quality Control Shop Inspection:  Insure joist manufacturer’s compliance with 
inspection program provisions of the SJI Specifications. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 60 01 – Materials and Equipment. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 
1. Vulcraft; Nucor Vulcraft Group; Charlotte, NC 28211. 
2. New Millennium Building Systems, Fort Wayne, IN  46804 
3. Substitutions: Refer to General Requirements. 

2.2 MATERIALS 

A. Open Web Joists Members: SJI K Series. 

B. Bolts: ASTM A325; Type 1 or Type 3, plain; heavy hex, structural type. 

C. Nuts: ASTM A563 heavy hex type. 
1. Finish: Unfinished. 

D. Washers: ASTM F436; Type 1, circular. 
1. Finish: Unfinished. 

E. Structural Steel for Supplementary Framing and Joist Leg Extensions: ASTM A36. 

F. Welding Materials: AWS D1.1; type required for materials being welded. 

G. Shop Primer: SSPC Paint 15, Type 1, red oxide. 

H. Touch-Up Primer: Match shop primer. 

I. Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type I Inorganic. 

J. Bedding Mortar: 
1. Cement Grout:  1 part Portland cement conforming to ASTM C150, Type I or III, to 3 parts 

natural sand complying with ASTM C404, size No. 2, mixed with minimum amount of water 
required for placement and hydration.  Ratio by volume. 

2. Shrink-Resistant Grout:  Pre-mixed, factory-packaged, non-catalyzed, ferrous aggregate 
mortar grouting compound selected from the following: 
a. Embeco 636 by Master Builders. 
b. Ferrolith G-NC by Sonneborn. 
c. Ferr-Grout by L&M Construction Chemicals. 
d. Vibra-Foil by A.C. Horn. 

2.3 FABRICATION 

A. Do not fabricate work of this section until receipt of approved shop drawings.  When drawings are 
“Approved as Noted”, progress fabrication in conformity with the correction notes thereon and 
submit revised drawings for formal approval and record. 

B. Furnish joists of sizes indicated on the drawings. 

C. Do not use connection which will interfere with bearing of steel deck on top chords. 

D. Bridging:  Horizontal bridging complying with the SJI Specifications. 
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E. Holes in Chord Members:  Punch or drill approved holes in chord members where required for 
securing related work to joists.  Deduct area of holes from chord area when calculating the 
strength of the member. 

F.  Extended Ends:  Furnish extended ends on joists where indicated.  Use joist manufacturer's 
standard method complying with Steel Joist Institute requirements and load tables. 

G. Ceiling Extensions:  Furnish ceiling extensions in areas where a ceiling is directly attached to or 
supported by the joist bottom chord.  Extend ends to within one inch of finished wall surface.  Use 
joist manufacturer's standard extension system of sufficient strength to support ceiling system. 

H. Joist Ends:  Manufacturer's standard ends complying with the SJI Specifications to suit type of 
supporting construction indicated, unless otherwise specified or shown. 

I. Anchors:  Furnish bearing plates, anchor bolts, and other required devices to be built into 
masonry and concrete construction.  Furnish templates necessary for accurate location of 
anchors in other work. 
1. Furnish unfinished threaded fasteners for anchor bolts unless otherwise indicated. 

J. Header Units:  Furnish header units to support tail joists at openings in floor and/or roof system 
not framed with steel shapes. 

L. Furnish bottom and top chord extensions as indicated on drawings. 

M. Fabricate to achieve end bearing of: 
1. 2-1/2 inches on steel. 
2. 4 inches on masonry. 

N.  Frame special sized openings in joist web framing as detailed. 

2.4 FINISHES 

A. Prepare joist component surfaces in accordance with SSPC SP 2.  

B. Shop prime joists and supplementary framing members. Do not prime surfaces that will be 
fireproofed, field welded, or in contact with concrete. 

C. Apply one coat of shop paint, resulting in a continuous dry film thickness of not less than 1.0 mil, 
to the joists, bridging and accessories. 

D. Leave joists and supplementary framing members unprimed. 

E. Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication. 

F. Galvanizing for Bolts, Connectors, and Anchors: 
1. Hot-Dipped Galvanizing: 

a. Bolts, Nuts, and Washers: ASTM F2329. 
b. Connectors and Anchors: ASTM A153/A153M. 

2. Mechanical Galvanizing: ASTM B695; Class 50 minimum. 

2.5 SOURCE QUALITY CONTROL 

A. When fabricator is a member of the Steel Joist Institute, submit certificate of compliance 
indicating Work performed at fabricator's facility conforms to Contract Documents. 
1. Specified shop tests are not required for Work performed by an SJI member fabricator. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify bearing plates are set to required location and elevation. 

B. Verify bearing surfaces are ready to receive joists. 

3.2 ERECTION 

A. Erect and bear joists on supports. 

B. Allow for erection loads. Install sufficient temporary bracing to maintain framing safe, plumb, and 
in alignment. 

C. Coordinate placement of anchors in masonry construction for securing bearing plates. 

D. After joist alignment and installation of framing, field weld joist seat to bearing plates. 

E. Position and field weld joist chord extensions and wall attachments as detailed. 

F. Frame roof openings greater than 12 inches with supplementary framing. 

G. Do not permit erection of decking until joists are braced and secured or until completion of 
erection and installation of permanent bridging and bracing. 

H. Do not field cut or alter structural members without approval of Architect/Engineer. 

I. After erection, prime welds, abrasions, and surfaces not shop primed [except surfaces to be in 
contact with concrete. 

3.3 TOLERANCES 

A. Section 01 4533 - Quality Requirements: Tolerances. 

B. Maximum Variation From Plumb: 1/4. 

C. Maximum Offset From Alignment: 1/4. 

3.4 FIELD QUALITY CONTROL 

A. Section 01 45 33 – Special Inspections and Testing. 

B. Field inspect members, connections, welds, and tightening of high strength bolts in slip-critical 
connections. 

END OF SECTION 
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SECTION 05 3100 
STEEL DECKING 

 
PART 1   GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Composite steel floor deck 
B. Acoustical steel roof deck 
C. Steel roof deck 

 
1.02 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Structural Steel Framing - Section 05 1200 
B. Cast-In-Place Concrete - Section 03 3000. 
C. Steel Joist Framing – Section 05 2100 
D. Painting and Coating – Section 09 9000 

 
1.03 REFERENCES 
 

A. Comply with the following reference standards unless otherwise shown or 
specified: 
1. Design:  "Specification for the Design of Cold-Formed Steel Structural 

Members" by the American Iron and Steel Institute (AISI Specification). 
2. Welding:  "Structural Welding Code - Sheet Steel, AWS D 1.3", by the 

American Welding Society (AWS Code). 
3.   Steel Deck Institute (SDI): “Design Manual for Composite Decks, Form 

Decks, and Roof Decks, Publication 26.” 
4. ASTM A 611 “Standard Specification for Steel, Carbon, Cold Rolled, 

Structural Quality.” 
5. ASTM A 525 “Steel Sheet, Zinc Coated, Galvanized by the Hot Dip 

Process.” 
 
1.04 SUBMITTALS 
 

A. Shop Drawings:  Show application to project.  Prepare separate drawings, 
coordinated with, but not superimposed on, joist drawings or structural steel 
erection drawings.  Show plan layout, deck span, support locations, edge of deck 
location of openings and reinforcing at openings, and attachment requirements. 

 
 B. Product Data:  Manufacturer's printed specifications and installation instructions. 

 
 
1.05 HANDLING AND STORAGE 
 

A. Handle and stack materials carefully in order to prevent deformation or damage.  
During unloading and hoisting, take extra care to prevent damage to ends and 
sides of individual metal deck panels.  Do no place panels in direct contact with the 
ground.  Protect panels from the elements and keep panels dry. 
1. If mud, dirt, or other foreign matter is accumulated on panels, remove such 

accumulation completely prior to installation. 
 
1.06 QUALITY ASSURANCE 
 

A. Fabricator and erector to submit documentation showing a minimum of 5 years 
experience with project of similar size and scope.  All welders to submit 
documentation showing current AWS certification. 
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B. Deck installation inspection:  By Owner’s Special Inspector in accordance with 
Specification Section 01 4533 Special Inspections and Testing. 

 
PART 2   PRODUCTS 
 
2.01 MATERIALS 
 

A. Fluted Deck and Steel Metal Metal Accessories.  Sheet steel conforming to 
ASTM A 653 SQ Grade 33.  Before fabrication, sheet steel shall receive ASTM A 
525, Class G 90, hot dip zinc coating; Accessories shall be fabricated of not 
lighter than 26 US Standard Gage sheet steel.  Deck standard of function and 
quality shall be as manufactured by Nucor Vulcraft Steel Roof & Floor Deck of 
the type, depth, and gauge shown on the drawings. 
1. Steel roof deck for the gymnasium to be 3” 20 gauge acoustical deck; 

Vulcraft NA. 
a) Bottom surface of gymnasium deck to be shop primed and field 

finish coated. 
b) For the gymnasium acoustic deck, furnish and field install inert, 

non-organic glass fiber sound absorbing batts within deck flutes. 
2. Exposed composite floor deck and steel roof deck to be shop primed and 

field finish painted.  See notes on floor and roof framing plan for areas to 
be shop primed. 

 
B. Self-Drilling Fasteners:  No. 12-14 x 3/4 inch, hex washer head, self-drilling 

fastener with pilot point. 
 
C. Powder Driven Fasteners:  Hilti X-EDN19 or equal. 
 
D.  Touch-up primer for galvanized surfaces: SSPC 20, Type I- Inorganic. 
 
E. Accessories:  Shop fabricated accessories, compatible with steel deck, as 

required to complete the Work, including, but not limited to, the following: 
1. Sheet metal cants beneath flashings when required for roofing over steel 

deck. 
  2. Column closures, end closures, Z closures, and cover plates. 
  3. Pour stop at deck edges and openings. 

 
2.02 FABRICATION 
 

A. Furnish units in lengths to be continuous over 3 spans wherever possible. 
 

B. Unless otherwise indicated or approved, fabricate deck for predetermined 
openings, and reinforce where required to maintain deck strength, alignment, and 
profile. 
1. Small openings, as recommended by the deck manufacturer, may be 

field cut. 
  

C. Progress shop fabrication from "APPROVED" or "APPROVED AS NOTED" detail 
drawings only. 
1. When detail drawings are "APPROVED AS NOTED", progress 

fabrication in strict accordance with notes thereon. 
2. Fabrication progressed from "DISAPPROVED" or "RETURNED FOR 

CORRECTION" detail drawings will be rejected.  The contractor shall 
have no claim against the Owner for any costs or delays due to rejection 
of items fabricated from "DISAPPROVED" or "RETURNED FOR 
CORRECTION" detail drawings. 
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D. Fabricate deck units to provide a minimum of 2” lap over supports.  Provide 
minimum of 1.5” bearing over steel supports.   

 
 
PART 3   EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine supporting framing and field conditions for compliance with requirements 
for installation tolerances and other conditions affecting performance of steel deck. 

 
B. Do not start installation of metal deck until corresponding steel framework has 

been plumbed, aligned and completed and until temporary shoring, where 
required, has been installed.   

 
C. Steel surfaces to which materials, provided under this Section, are to be welded, 

shall be free of paint, ice, water, oil, dirt, rust and other materials detrimental to 
welding. 

 
D. Locate decking bundles to prevent overloading of supporting members 

 
3.02 INSTALLATION 
 

A. Install the Work of this Section in accordance with the manufacturer's printed 
instructions except where shown or specified otherwise. 

 1. Welding shall comply with the AWS Code. 
 2. Perform welding free of sharp points. 

 
B. Place deck units on supporting steel framework and adjust to final position with 

ends bearing on supporting members and flutes in straight and true alignment 
through entire length of run before being permanently fastened.  Do not stretch or 
contract side lap interlocks.  Install temporary shoring before placing single span 
deck panels when required to meet manufacturer’s recommendations. 

 
C. End Bearing: Install deck units over supporting framing with a minimum end 

bearing of 1-1/2 inches, with end joints as follows: 
 1. Non-Composite Deck End Joints: Lapped 2 inches minimum. 
 2. Composite Deck End Joints: Butted. 
 

D. Deck Fastening:  Fasten deck units at perimeter supports with arc spot welds (puddle 
welds) not less than 3/4 inch diameter, at 6 inches on center, or mechanically fasten.  
At intermediate supports, fasten deck units with arc spot welds (puddle welds) not 
less than 3/4 inch diameter, at 12 inches on centers, along the supporting members, 
or mechanically fasten.  Weld/fasten the first and last deck flutes.  Use welding 
washers for all deck lighter than 20 gage.   

 
E. Side lap fastening: Fasten side laps at intervals not exceeding 24 inches with No. 10 

diameter self-drilling carbon steel screws, unless more stringent requirements are 
indicated on the drawings or required by the fire resistance ratings indicated on the 
drawings. 
  

F. Immediately after welding deck and other metal components into position, coat 
welds, burned areas, and damaged surface coating with touch-up prime paint. 

 
  
 
 

END OF SECTION 
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SECTION 05 4000
COLD-FORMED METAL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Formed steel stud exterior wall and interior wall framing.
B. Formed steel joist and purlin framing and bridging.

1.02 RELATED REQUIREMENTS
A. Section 04 2613 - Masonry Veneer:  Veneer masonry supported by wall stud metal framing.
B. Section 05 3100 - Steel Decking.
C. Section 06 1000 - Rough Carpentry:  Wood blocking and miscellaneous framing.
D. Section 07 2100 - Thermal Insulation:  Insulation within framing members.

1.03 REFERENCE STANDARDS
A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural

Members 2016, with Supplement (2018).
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
D. ASTM C955 - Standard Specification for Cold-Formed Steel Structural Framing Members 2018,

with Editorial Revision.
E. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)

Steel Studs and Related Accessories 2020.
F. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as

Sheathing 2017.
G. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017.
H. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification 2014

(Amended 2015).
I. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
J. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel 2018.
K. PS 1 - Structural Plywood 2009 (Revised 2019).
L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate with work of other sections that is to be installed in or adjacent to the metal framing

system, including but not limited to structural anchors, cladding anchors, utilities, insulation, and
firestopping.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide data on standard framing members; describe materials and finish,

product criteria, limitations .
C. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, loading,

welds, and type and location of fasteners, and accessories or items required of related work.
1. Indicate stud and ceiling joist layout.
2. Describe method for securing studs to tracks and for bolted framing connections.
3. Design data:

a. Shop drawings signed and sealed by a professional structural engineer.
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4. Calculations for loadings and stresses of framing, signed and sealed by a professional
structural engineer.

5. Details and calculations for factory-made framing connectors, signed and sealed by a
professional structural engineer.

D. Manufacturer's Installation Instructions:  Indicate special procedures, conditions requiring
special attention , and special fastening requirements .

1.06 QUALITY ASSURANCE
A. Designer Qualifications:  Design framing system under direct supervision of a Professional

Structural Engineer experienced in design of this work and licensed in the State of New York.
B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products

specified in this section, and with minimum 5  years of  documented  experience.
C. Installer Qualifications:  Company specializing in performing the work of this section with

minimum three  years  documented  experience .
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing:
1. ClarkDietrich :  www.clarkdietrich.com/#sle.
2. Marino :  www.marinoware.com/#sle.
3. The Steel Network, Inc :  www.SteelNetwork.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Framing Connectors and Accessories:
1. Same manufacturer as metal framing.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FRAMING SYSTEM
A. Design Criteria: Provide primary and secondary framing members, bridging, bracing, plates,

gussets, clips, fittings, reinforcement, and fastenings as required to provide a complete framing
system.

B. Design Requirements:  Provide completed framing system having the following characteristics:
1. Design:  Calculate structural characteristics of cold-formed steel framing members

according to AISI S100.
2. Structural Performance:  Design, engineer, fabricate, and erect to withstand specified

design loads for project conditions within required limits.
3. Design Loads:  In accordance with applicable codes. 
4. Live load deflection meeting the following, unless otherwise indicated:

a. Exterior Walls:  Maximum horizontal deflection under wind load of 1/240  of span.
b. Design non-axial loadbearing framing to accommodate not less than 1/2 in vertical

deflection.
5. Able to tolerate movement of components without damage, failure of joint seals, undue

stress on fasteners, or other detrimental effects when subject to seasonal or cyclic
day/night temperature ranges.

6. Able to accommodate construction tolerances, deflection of building structural members,
and clearances of intended openings.

C. Shop fabricate framing system to the greatest extent possible.
D. Deliver to project site in largest practical sections.

2.03 FRAMING MATERIALS
A. Studs and Track:  ASTM C955; studs formed to channel with punched web; U-shaped track in

matching nominal width and compatible height.
1. Guage: Framing components shall be formed from steel conforming to the minimum

requirements of ASTM A653, CQ, Grade 33, Class 1, possessing a minimum yeild
strength of 33,000 psi. SSMA 600SXXX-54 studs are to be grade 50 possessing a
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minimum yeild strength of 50,000 psi
a. Exterior Studs: SSMA XXXS162-54 (1-5/8 inch flange, 16 gauge). 16 gauge

equivalent studs will not be accepted.
b. Interior Load Bearing Studs: SSMA XXXS162-33 (1-5/8 inch flange, 20 gauge). 20

gauge equivalent studs will not be accepted.
c. Interior Drywall Partition Studs (Non-Load Bearing): SSMA XXXPDS125-19 (1-1/4

inch flange, 20 gauge).
d. Track: Match wall stud gauge or heavier.

2. Stud Depth: As indicated on drawings.
3. Track: Provide deflection track with minimum 2" flange where wall framing is parallel to

structural framing system.
4. Galvanized in accordance with ASTM A653/A653M, G90/Z275 coating.

2.04 JOISTS AND PURLINS:  FABRICATED FROM ASTM A653/A653M STEEL SHEET, WITH
G90/Z275 HOT DIPPED GALVANIZED COATING.

1. Base Metal: Structural Steel (SS), Grade 50/340, Class 1.
B. Gauge and Depth:  As indicated on drawings.

2.05 FRAMING CONNECTORS:  FACTORY-MADE, FORMED STEEL SHEET.
A. Material:  ASTM A653/A653M SS Grade 33 and 40 (minimum), with G90/Z275 hot dipped

galvanized coating for base metal thickness less than 10 gauge, 0.1345 inch, and factory
punched holes and slots.

B. Structural Performance:  Maintain load and movement capacity required by applicable code,
when evaluated in accordance with AISI S100.

C. Fixed Connections: Provide non-movement connections for tie-down to foundation, floor-to-
floor tie-down, roof-to-wall tie-down, joist hangers, gusset plates, and stiffeners.

D. Wall Stud Bridging Connections:  Provide mechanical load-transferring devices that
accommodate wind load torsion and weak axis buckling induced by axial compression loads.
Provide bridging connections where indicated on the drawings.

E. Products:
1. ClarkDietrich; Spazzer 5400 Bridging Bar:  www.clarkdietrich.com/#sle.
2. ClarkDietrich; FastBridge Clip:  www.clarkdietrich.com/#sle.

a. Simpson Strong Tie : www.strongtie.com/#sle.
3. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 FASTENERS
A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:  Hot dip galvanized per ASTM

A153/A153M.
B. Anchorage Devices:  Powder actuated.
C. Welding:  Comply with AWS D1.1/D1.1M.

2.07 WALL SHEATHING
A. Plywood; PS 1, Grade C-D, Exposure I.
B. Gypsum board; complying with requirements of ASTM C1396/C1396M for gypsum sheathing,

V-shaped long edges, 5/8 inch thick, Type X - Fire Resistant
C. Glass mat faced gypsum board; ASTM C1177/C1177M, square long edges, 5/8 inch thick,

Type X - Fire Resistant.
2.08 ACCESSORIES

A. Bracing, Furring, Bridging:  Formed sheet steel, thickness determined for conditions
encountered; finish to match framing components.

B. Plates, Gussets, Clips:  Formed Sheet Steel, thickness determined for conditions encountered;
finish to match framing components.
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C. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20 Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
B. Verify field measurements and adjust installation as required.

3.02 CONNECTIONS
A. Welds:

1. Welds are to be of the type, size, and location shown in the Contract Drawings or as
approved in the Shop Drawings.

2. Welded connections shall be performed in accordance with the American Welding Society
(AWS) Specificatio for Welding Sheet Steel Structures, D1.3.

3. Welders, welding operations, and welding procedures are to be qualified with AWS D1.3.
4. Welds are to be cleaned and coated with rust inhibitive galvanizing paint.

B. Screws:
1. Screws are to be self-tapping type, size and locations are to be in compliance with the

Contract Drawings or the approved Shop Drawings. Screws are to be DrilFlex Structural
Fasteners as manufactured by Elco Industries, Inc or approved equal.

2. Screw penetration through joined material is not to be less than three (3) exposed screw
threads.

3. Contractor is to refer to installation instructions published by the screw manufacturer and
ASTM C954 for minimum spacing and edge distance, and torque requirements.

C. Concrete Anchors:
1. Anchor Bolts, Epoxy Bolts, Screw Type Fasteners, and Powder Actuated Fasteners are to

be of the type indicated on the Cotract Drawings or approved Shop Drawings. Fastener
locations are to be as indicated on the Contract Drawings or approved Shop

3.03 INSTALLATION OF STUDS
A. Install components in accordance with manufacturers' instructions and ASTM C1007

requirements.
B. Bottom Track is to rest on a continuous bearing surface. If not provided, set bottom track in high

strength non-shrink grout.
C. Load Bearing Studs are to be installed seated squarely against the we of the top and bottom

track to assure transfer of axial load. Studs are to be plumbed, aligned, and secured to the
continuous runner track ateach end and each side before the installation of components that
will induce axial load.

D. Bridging, as approved in the Shop Drawings are to be installed before loading.
E. Framed wall openings are to include headers and supporting components as shown in the

Contract Drawings and approved Shop Drawings.
F. Provide sealant to concrete or masonry surfaces prior to anchoring tracks.
G. Construct corners using minimum of three studs.  Install double studs at wall openings, door

and window jambs.
H. Install load-bearing studs full length in one piece.  Splicing of studs is not permitted.
I. Install load-bearing studs, brace, and reinforce to develop full strength and achieve design

requirements.
J. Coordinate placement of insulation in multiple stud spaces made inaccessible after erection.
K. Install intermediate studs above and below openings to align with wall stud spacing.
L. Provide deflection allowance in stud track, directly below horizontal building framing at non-load

bearing framing.
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M. Attach cross studs to studs for attachment of fixtures anchored to walls.
N. Install framing between studs for attachment of mechanical and electrical items, and to prevent

stud rotation.
O. Cutting of steel framing is to be by saw, shear, or plasma cutting equipment. Gas torch cutting

is not permitted.
P. Install diagonal flat strap bracing as recommended by the manufacturer.
Q. Touch-up field welds and damaged galvanized surfaces with primer.

3.04 INSTALLATION OF JOISTS AND PURLINS
A. Install framing components in accordance with manufacturer's instructions.
B. Make provisions for erection stresses.  Provide temporary alignment and bracing.
C. Set floor and ceiling joists parallel and level, with lateral bracing and bridging.
D. Locate joist end bearing directly over load-bearing studs or provide load distributing member to

top of stud track.
E. Provide web stiffeners at reaction points.
F. Touch-up field welds and damaged galvanized surfaces with primer.

END OF SECTION
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SECTION 05 5000
METAL FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Shop fabricated steel and aluminum items.
B. Downspout boots.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.
B. Section 03 4100 - Precast Structural Concrete:  Placement of metal fabrication in precast

structural concrete.
C. Section 03 4500 - Precast Architectural Concrete:  Placement of metal fabrication in precast

architectural concrete.
D. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.
E. Section 04 2613 - Masonry Veneer:  Placement of metal fabrications in masonry.
F. Section 05 1200 - Structural Steel Framing:  Structural steel column anchor bolts.
G. Section 05 2100 - Steel Joist Framing:  Structural joist bearing plates, including anchorage.
H. Section 05 3100 - Steel Decking:  Bearing plates for metal deck bearing, including anchorage.
I. Section 05 5100 - Metal Stairs.
J. Section 05 5133 - Metal Ladders.
K. Section 05 5213 - Pipe and Tube Railings.
L. Section 09 9113 - Exterior Painting:  Paint finish.
M. Section 09 9123 - Interior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
B. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes 2017.
C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
D. ASTM A48/A48M - Standard Specification for Gray Iron Castings 2003 (Reapproved 2021).
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless 2020.
F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products 2017.
G. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon

Steel Plates 2018.
H. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000

PSI Tensile Strength 2021.
I. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes 2021a.
J. ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical Tubing 2021.
K. 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 2018a.

L. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar 2015.

M. ASTM B210/B210M - Standard Specification for Aluminum and Aluminum-Alloy Drawn
Seamless Tubes 2019a.
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N. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire 2019.

O. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings 2018, with
Editorial Revision.

P. ASTM B85/B85M - Standard Specification for Aluminum-Alloy Die Castings 2018, with Editorial
Revision.

Q. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

R. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength 2021.

S. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.
T. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
U. AWS D1.2/D1.2M - Structural Welding Code - Aluminum 2014, with Errata 2020.
V. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 1999 (Ed. 2004).
W. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.
X. SSPC-SP 2 - Hand Tool Cleaning 2018.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.
PART 2  PRODUCTS
2.01 MATERIALS - STEEL

A. Steel Sections (W Shapes): ASTM A992.
B. Steel Tubing:  ASTM A500/A500M Grade B cold-formed  structural tubing.
C. Plates:  ASTM A283/A283M.
D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.
E. Stainless Steel, General:  ASTM A666, Type 304.
F. Stainless Steel Tubing:  ASTM A554, Type 304, 16 gauge, 0.0625 inch minimum metal

thickness, 1-1/2 inch diameter.
G. Stainless Steel Bars, Shapes and Moldings:  ASTM A276/A276M, Type 304.
H. Mechanical Fasteners: Same material as or compatible with materials being fastened; type

consistent with design and specified quality level.
I. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.
J. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.
K. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
L. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities

having jurisdiction.
M. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with

VOC limitations of authorities having jurisdiction.



Port Jervis City School District 05 5000
Additions & Alterations to PJMS RE-BID 02.04.2022 Metal Fabrications
Project No. 2019-011 PH1  Page No. 3  of 4 

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.
C. Aluminum-Alloy Bars:  ASTM B211/B211M, 6061 alloy, T6 temper.
D. Aluminum-Alloy Sand Castings:  ASTM B26/B26M.
E. Aluminum-Alloy Die Castings:  ASTM B85/B85M.
F. Bolts, Nuts, and Washers:  Stainless steel.
G. Welding Materials:  AWS D1.2/D1.2M; type required for materials being welded.

2.03 FABRICATION
A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
C. Continuously seal joined members by intermittent welds and plastic filler.
D. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt

tight, flush, and hairline.  Ease exposed edges to small uniform radius.
E. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;

consistent with design of component, except where specifically noted otherwise.
F. Supply 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. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.
B. Joist Hangers:  Strap anchors, fabricated with sheet steel, 18 gauge, 0.0478 inch minimum

base metal thickness; galvanized finish.
C. Ledge Angles, Shelf Angles, Channels, and Plates Not Attached to Structural Framing:  For

support of metal decking; prime paint finish.
D. Lintels:  As detailed; prime paint finish.
E. Sill Angles for Tempered Glass Railing Assemblies:  ASTM A36/A36M steel angles with

anchoring devices and sizes as indicated in shop drawings for railing assembly, drilled and
tapped for fastener types, sizes, and spacing indicated, prime paint finish.

2.05 METAL DOWNSPOUT BOOTS
A. Downspout Boots:  Smooth interior without boxed corners or choke points; include integral lug

slots, integral cleanout, cleanout cover, and tamper proof fasteners.
1. Configuration:  Angular.
2. Material:  Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.

2.06 FINISHES - STEEL
A. Prime paint steel items.

1. Exceptions:  Galvanize .
2. Exceptions:  Do not prime surfaces in direct contact with concrete, where field welding is

required, and items to be covered with sprayed fireproofing.
B. Prepare surfaces to be primed in accordance with SSPC-SP2.
C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
D. Prime Painting: Two coats .
E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M

requirements.  Provide minimum 1.7 oz/sq ft galvanized coating.
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F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

G. Stainless Steel Finish:  No. 4 Bright Polished finish.
2.07 FINISHES - ALUMINUM

A. Exterior Aluminum Surfaces:  Class I color anodized.
B. Interior Aluminum Surfaces:  Class I natural anodized.
C. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less

than 0.7 mils thick.
2.08 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces:  1/16 inch.
C. Maximum Misalignment of Adjacent Members:  1/16 inch.
D. Maximum Bow:  1/8 inch in 48 inches.
E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.
B. Supply setting templates to the appropriate entities for steel items required to be cast into

concrete or embedded in masonry.
3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.
B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
C. Field weld components as indicated on drawings.
D. Perform field welding in accordance with AWS D1.1/D1.1M.
E. Obtain approval prior to site cutting or making adjustments not scheduled.
F. After erection, prime welds, abrasions, and surfaces not shop primed , except surfaces to be in

contact with concrete.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 05 5100
METAL STAIRS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stairs with concrete treads.
B. Structural steel stair framing and supports.
C. Handrails and guards.
D. Prefabricated stair treads and nosings.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete fill in stair pans; mesh reinforcement for

landings.
B. Section 03 3000 - Cast-in-Place Concrete:  Placement of metal anchors in concrete.
C. Section 04 2000 - Unit Masonry:  Placement of metal fabrications in masonry.
D. Section 09 9123 - Interior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
B. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel

Building Structures 2006.
C. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.
D. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
E. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer 1999 (Ed. 2004).
F. SSPC-SP 2 - Hand Tool Cleaning 2018.
G. UL 1994 - Luminous Egress Path Marking Systems Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size

and type of fasteners, and accessories.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net

weld lengths.
2. Include the design engineer's seal and signature on each sheet of shop drawings.

C. Welders' Certificates.
D. Designer's Qualification Statement.
E. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is

certified under AISC 201.
1.05 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Show certification of welders employed on the Work, verifying AWS
qualification within the previous 12 months.

C. Fabricator Qualifications:
1. A qualified steel fabricator that is certified by the American Institute for Steel Construction

(AISC) under AISC 201.
2. A company specializing in manufacturing products specified in this section, with not less

than ten years of documented experience.
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PART 2  PRODUCTS
2.01 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other
and to building structure.
1. Regulatory Requirements:  Provide stairs and railings that comply with most stringent

requirements of local, state, and federal regulations; where requirements of Contract
Documents exceed those of regulations, comply with Contract Documents.

2. Handrails:  Comply with applicable accessibility requirements of ADA Standards.
3. Structural Design:  Provide complete stair and railing assemblies that comply with the

2020 Building Code of New York State . 
4. Dimensions:  As indicated on drawings.
5. Shop assemble components; disassemble into largest practical sections suitable for

transport and access to site.
6. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
7. Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:
1. Architectural:  All joints as inconspicuous as possible, whether welded or mechanical.

a. Welded Joints:  Continuously welded and ground smooth and flush.
b. Mechanical Joints:  Butted tight, flush, and hairline; concealed fastenings only.
c. Exposed Edges and Corners:  Eased to small uniform radius.
d. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for highest quality

gloss finish.
C. Fasteners:  Same material or compatible with materials being fastened; type consistent with

design and specified quality level.
D. Anchors and Related Components:  Same material and finish as item to be anchored, except

where specifically indicated otherwise; provide all anchors and fasteners required.
2.02 METAL STAIRS WITH CONCRETE TREADS

A. Jointing and Finish Quality Level:  Architectural, as defined above.
B. Risers:  Closed.
C. Treads:  Metal pan with field-installed concrete fill.

1. Concrete Depth:  1-1/2 inches, minimum.
2. Tread Pan Material:  Steel sheet.
3. Tread Pan Thickness:  As required by design; 14 gauge, 0.075 inch minimum.
4. Concrete Reinforcement:  Welded wire mesh.
5. Concrete Finish:  For resilient floor covering.

D. Risers:  Same material and thickness as tread pans.
1. Riser/Nosing Profile:  Sloped riser with rounded nosing of minimum radius.
2. Nosing Depth:  Not more than 1 inch  overhang.
3. Nosing Return:  Flush with top of concrete fill, not more than 1/2 inch wide.

E. Stringers:  Rolled steel channels.
1. Stringer Depth:  10 inches.
2. End Closure:  Sheet steel of same thickness as risers welded across ends.

F. Railings:  Steel pipe railings.
G. Finish:  Shop- or factory-prime painted.
H. Under Side of Stair:  Exposed to view, to be finished same as specified for other exposed to

view surfaces.
2.03 HANDRAILS AND GUARDS

A. Refer to Specification Section 05 5213.
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B. Guards:
1. End and Intermediate Posts:  Same material and size as top rails.

a. Horizontal Spacing:  As indicated on drawings.
2.04 ACCESSORIES

A. Integral vinyl treads and riser: Formed vinyl tread and risers with textured edge warning strip.
1. Color: To be selected by Architect from manufacturer's full range.
2. Attachment: Provide manufacturer approved field applied adhesive .
3. Integral textured edge strip at nose of each tread, min. 2" wide.

B. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.
C. Shop and Touch-Up Primer:  SSPC-Paint 15, and comply with VOC limitations of authorities

having jurisdiction.
2.05 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
B. Do not prime surfaces in direct contact with concrete or where field welding is required.
C. Prime Painting:  Use specified shop- and touch-up primer.

1. Preparation of Steel:  In accordance with SSPC-SP 2 Hand Tool Cleaning.
2. Number of Coats:  One.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
B. Field Measurements: Field verify floor to floor and horizontal dimensions of spaces where stairs

will be installed prior to fabrication of stairs.
C. Discrepancies: In the event of a discrepancy, notify the Architect/Engineer/Construction

Manager. Do not proceed with thr fabrication/installation in areas of discrepancies until such
discrepancies have been resolved.

3.02 PREPARATION
A. When field welding is required, clean and strip primed steel items to bare metal.
B. Supply items required to be cast into concrete and embedded in masonry with setting

templates.
3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.
B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.
C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until

completion of erection and installation of permanent attachments.
D. Provide welded field joints where specifically indicated on shop drawings . Perform field welding

in accordance with AWS D1.1/D1.1M.
E. Other field joints may be either welded or bolted provided the result complies with the

limitations specified for jointing quality levels.
F. Obtain approval prior to site cutting or creating adjustments not scheduled.
G. 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.

END OF SECTION
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SECTION 05 5213
PIPE AND TUBE RAILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Free-standing railings at steps and ramps.
B. Cupola- aluminum railings.  (Alternate GC-3).

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Placement of anchors in concrete.
B. Section 04 2000 - Unit Masonry:  Placement of anchors in masonry.
C. Section 05 5100 - Metal Stairs:  Handrails other than those specified in this section.
D. Section 06 1000 - Rough Carpentry: Wood blocking for anchoring railings.
E. Section 09 9113 - Exterior Painting:  Paint finish.

1.03 REFERENCE STANDARDS
A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for

High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix) 2017a.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
C. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel

Building Structures 2006.
D. ANSI 117 - Standard Specification for Structural Glued Laminated Timber of Softwood Species

2020.
E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless 2020.
F. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon

Steel Structural Tubing in Rounds and Shapes 2021a.
G. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe

and Seamless Extruded Tube 2016.
H. ASTM B429/B429M - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and

Tube 2020.
I. ASTM B483/B483M - Standard Specification for Aluminum and Aluminum-Alloy Drawn Tube

and Drawn Pipe for General Purpose Applications 2021.
J. ICC (IBC)-2021 - International Building Code 2021.

1.04 SUBMITTALS
A. See Section 01 3300, for submittal procedures.
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of

fasteners, and accessories.
C. Welder's Qualifications Statement.
D. Fabricator's Qualification Statement.

1.05 QUALITY ASSURANCE
A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of

this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Show certification of welders employed on the Work, verifying AWS
qualification within the previous 12 months.

C. Fabricator Qualifications:
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1. A qualified steel fabricator that is certified by the American Institute for Steel Construction
(AISC) under AISC 201.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Handrails and Railings:
1. Alumi-Guard :  www.alumi-guard.com/#sle.
2. Superior Aluminum Products, Inc; Series 500:  www.superioraluminum.com/#sle.
3. The Wagner Companies; [____]:  www.wagnercompanies.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 RAILINGS - GENERAL REQUIREMENTS
A. Design, fabricate, and test railing assemblies in accordance with the most stringent

requirements of applicable local code.
B. Allow for expansion and contraction of members and building movement without damage to

connections or members.
C. Dimensions:  See drawings for configurations and heights.

1. Top Rails and Wall Rails:  1-1/2 inches diameter, round.
2. Intermediate Rails:  1-1/2 inches diameter, round.
3. Posts:  1-1/2 inches diameter, round.

D. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.
1. For anchorage to concrete, provide inserts to be cast into concrete, for bolting anchors.
2. For anchorage to masonry, provide brackets to be embedded in masonry, for bolting

anchors.
3. Posts: Provide adjustable flanged brackets.

E. Provide welding fittings  to join lengths, seal open ends, and conceal exposed mounting bolts
and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges,
escutcheons, and wall brackets.

F. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of componenets, failure of connections, and other detrimental effects.
1. Temperature Change: 120 degree F, ambient; 180 degree F, material surfaces.

G. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

2.03 ALUMINUM MATERIALS
A. Aluminum Tube:  Minimum wall thickness of 0.127 inch; ASTM B429/B429M, ASTM

B241/B241M, or ASTM B483/B483M.
B. Welding Fittings:  No exposed fasteners; cast aluminum.

2.04 STEEL RAILING SYSTEM
A. Steel Tube:  ASTM A500/A500M Grade B cold-formed structural tubing.
B. Steel Pipe:  ASTM A53/A53M Grade B Schedule 80 , black finish .
C. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously

welded; joints and seams ground smooth.
2.05 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fabricate railings to comply with requirements indicated for design, dimensions, member sizes
and spacing, details, finish, and anchorage, but not less thanthat required to support structural
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loads.
C. Fit and shop assemble components in largest practical sizes for delivery to site.
D. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to

accommodate site assembly and installation.
E. Welded Joints:

1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic
filler.  Drill condensate drainage holes at bottom of members at locations that will not
encourage water intrusion.

2. Interior Components:  Continuously seal joined pieces by intermittent welds and plastic
filler.

3. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints
butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

F. Handrails shall return to wall, guard or the walking surface or shall be continuous to the
handrail of the adjacent flight of stairs or ramp run.

G. Where handrails are not continuous between flights, the handrails shall extend horizontally not
less than 12" beyond the top riser and continue to slope for the depth of one tread minimum
beyond the bottom riser.

H. At ramps where handrails are not continuous, between runs, the handrail shall extend
horixzontally above the landing 12" minimum beyond the top and bottom of ramp runs.

I. The extensions of handrails shall be in the same direction as the flights of stairs at stairways
and the ramp runs at ramps.

J. Comply with ICC ANSI.117.12009, ADA 2010 and NYS 2020IBC.
K. Handrails and guards shall be designed to resist a linear load of 50 lbs. per lineal foot, and a

concentrated load of 200 pounds.  Intermediate rails, ballusters, and panel fillers shall be
designed to resist a concentrated load of 50 lbs.

2.06 ALUMINUM FINISHES
A. High Performance Organic Coating System: AAMA 2604 multiple coat, thermally cured

fluoropolymer system.
B. Color:  To be selected by Architect  from manufacturer's full  line.
C. Touch-Up Materials:  As recommended by coating manufacturer for field application.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.
B. Examine plaster and gypsum board assemblies, where reinforced to recieve anchors, to verify

that locations of concealed reinforcements have been clearly marked for installer. Locte
reinforcemets and mark locations if not already done.

3.02 PREPARATION
A. Apply one coat of bituminous paint to concealed aluminum surfaces that will be in contact with

cementitious or dissimilar materials.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
C. Anchor railings securely to structure and capable of withstanding design loads.
D. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush

countersunk fastenings.
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3.04 TOLERANCES
A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION



Port Jervis City School District 05 7500
Additions & Alterations to PJMS RE-BID 02.04.2022 Decorative Formed Metal
Project No. 2019-011 PH1  Page No. 1  of 4 

SECTION 05 7500
DECORATIVE FORMED METAL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior fabrications made of formed metal sheet, secondary supports, and anchors to structure,
including:
1. Factory fabricated column covers.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications: Non-decorative metal fabrications.

1.03 REFERENCE STANDARDS
A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products 2017.
C. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
D. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes 2017.
E. ASTM A449 - Standard Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat

Treated, 120/105/90 ksi Minimum Tensile Strength, General Use 2014 (Reapproved 2020).
F. ASTM A480/A480M - Standard Specification for General Requirements for Flat-Rolled

Stainless and Heat-Resisting Steel Plate, Sheet, and Strip 2020a.
G. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
H. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
I. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
J. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and

Plate 2021.
K. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel

2019.
L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
M. ASTM E488/E488M - Standard Test Methods for Strength of Anchors in Concrete Elements

2018.
N. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs

2017.
O. ASTM F594 - Standard Specification for Stainless Steel Nuts 2009 (Reapproved 2020).
P. ASTM F1941/F1941M - Standard Specification for Electrodeposited Coatings on Mechanical

Fasteners, Inch and Metric 2016.
Q. NAAMM AMP 500-06 - Metal Finishes Manual 2006.

1.04 SUBMITTALS
A. See Section 01 3300-Administrative Requirements, for submittal procedures.
B. Product Data - Sheet Metal Material:  Manufacturer's data sheets on each product to be used,

including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Specimen warranty.
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C. Shop Drawings:  Show layout and elevations, dimensions and thickness of panels,
connections, details and location of joints, sealants and gaskets, method of anchorage, number
of anchors, supports, reinforcement, trim, flashings, and accessories.
1. Differentiate between shop and field fabrication.
2. Indicate substrates and adjacent work with which the fabrications must be coordinated.
3. Include large-scale details of anchorages and connecting elements.
4. Include large-scale details or schematic, exploded or isometric diagrams to fully explain

flashing.
D. Verification Samples:  For each finish product specified, minimum size 12 inches square,

representing actual product in color and texture.
E. Fabricator's Qualification Statement.
F. Maintenance Data:  Care of finishes and warranty requirements.

1.05 QUALITY ASSURANCE
A. Fabricator Qualifications:  Company specializing in fabricating products specified in this section.

1. With not less than three years of documented experience.
B. Mock-Up:  Provide a mock-up for evaluation of fabrication workmanship.

1. Locate where directed.
2. Provide products finished as specified.
3. Mock-up may remain as part of the Work.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver products in manufacturer's original, unopened, undamaged containers with identification

labels intact.
1. Protect finishes by applying heavy duty removable plastic film during production.
2. Package for protection against transportation damage.
3. Provide markings to identify components consistently with drawings.
4. Exercise care in unloading, storing and installing panels to prevent bending, warping,

twisting and surface damage.
B. Store products protected from exposure to harmful weather conditions and at temperature

conditions recommended by manufacturer.
1. Store in well-ventilated space out of direct sunlight.
2. Protect from moisture and condensation with tarpaulins or other suitable weathertight

covering installed to provide ventilation.
3. Store at a slope to ensure positive drainage of accumulated water.
4. Do not store in enclosed space where ambient temperature can exceed 120 degrees F.
5. Avoid contact with other materials that might cause staining, denting, or other surface

damage.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Factory Fabricated Column Covers:
1. Basis of Design:  SAF Metal Fabrication, a division of Southern Aluminum Finishing

Company, Inc:  www.saf.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FACTORY FABRICATED COLUMN COVERS
A. Factory Fabricated Column Covers:  Factory fabricated and factory finished, sheet metal

column covers, mechanically fastened to structural support.
1. Material:  Aluminum sheet, ASTM B209/B209M alloy 3003 or 5005.
2. Sheet Thickness:  0.125 inch, minimum.
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3. Column Section Length:  12 feet, maximum, between horizontal joints.
4. Fasteners:  Self-drilling; ASTM A449 heat treated steel, with manufacturer's standard

corrosion resistant coating.
5. Stainless Steel Finish:  Manufacturer's standard No.4 brushed mechanical finish.
6. Color:  To be selected by Architect from manufacturer's standard range.
7. Manufacturers:

a. SAF Metal Fabrication- Series M-1000; a division of  Southern Aluminum Finishing
Company, Inc:  www.saf.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2.03 MATERIALS

A. General:  Provide sheet metal without pitting, seam marks, roller marks, stains, discolorations,
or other imperfections exposed to view on finished units.

B. Aluminum Sheet:  ASTM B209/B209M, 5005-H32 minimum; alloy and temper recommended by
aluminum producer and finisher for use and finish indicated.

C. Anchors, Clips and Accessories:  Use one of the following:
1. Stainless steel complying with ASTM A276/A276M, ASTM A480/A480M, or ASTM A666.
2. Steel complying with ASTM A36/A36M and hot-dipped galvanized to ASTM A153/A153M.
3. Steel complying with ASTM A36/A36M and hot-dipped galvanized to ASTM A123/A123M

Coating Grade 35.
4. Interior Locations:  Carbon steel; zinc coated in accordance with ASTM B633 or ASTM

F1941/F1941M Class Fe/Zn 5.
5. Exterior Locations or in Contact with Stainless Steel:

a. Bolts:  Stainless steel; ASTM F593, Group 1 (A1).
b. Nuts:  Stainless steel; ASTM F594.

6. Structural Anchors:  Provide anchors where work is indicated to comply with design loads.
a. Type:  Provide chemical or torque-controlled expansion anchors.
b. Capacity:  When tested according to ASTM E488/E488M; four times the load

imposed when installed in concrete.
7. Nonstructural Anchors:  Provide powder-actuated fasteners where work is not indicated to

comply with design loads.  Provide size and number required for load, installation, and as
recommended by manufacturer, unless indicated otherwise.

2.04 FINISHES
A. Finishes, General:  Comply with NAAMM AMP 500-06.

1. Complete mechanical finishes before fabrication.  After fabrication, finish joints, bends,
abrasions and surface blemishes to match sheet.

2. Protect mechanical finishes on exposed surfaces from damage.
3. Apply organic and anodic finishes to formed metal after fabrication unless otherwise

indicated.
4. Appearance:  Limit variations in appearance of adjacent pieces to one-half of range

represented in approved samples.  Noticeable variations in same piece are not
acceptable. Install components within range of approved samples to minimize contrast.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and interfaces with other work.
B. Verify substrate on-site to determine that conditions are acceptable for product installation in

accordance with manufacturer's written instructions.
C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
D. Notify Architect in writing of conditions detrimental to proper and timely completion of work.  Do

not proceed with erection until unsatisfactory conditions have been corrected.
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3.02 PREPARATION
A. Protect adjacent work areas and finish surfaces from damage during installation.
B. Deliver anchorage items to be cast into concrete or built into masonry to appropriate installer(s)

together with setting templates.
3.03 INSTALLATION - SHEET METAL AND PLATE FABRICATIONS

A. Locate and place decorative formed sheet metal items level and plumb; align with adjacent
construction.  Cut, drill and fit as required to install.

B. Do not cut or abrade sheet metal finishes that cannot be completely restored in the field.
 Return such items to manufacturer or fabricator for required alterations and refinishing or
provide new items.

C. Use concealed anchorages where possible.  Provide washers where needed on bolts or screws
to protect metal surfaces and make weathertight connection.

D. Form tight joints with exposed connections accurately fitted together.  Provide reveals and
openings for sealants and joint fillers indicated.

E. Corrosion Protection:  Apply permanent separation materials on concealed surfaces where
metals would otherwise be in direct contact with incompatible substrate materials.  Prevent
corrosion damage to material and finish.

3.04 CLEANING
A. Restore finishes damaged during installation and construction period. Return items that cannot

be refinished in the field to manufacturer or fabricator.  Refinish entire unit or provide new units.
B. Remove protective film after installation of joint sealers, after cleaning of adjacent materials,

and immediately prior to completion of work.
C. Remove temporary coverings and protection of adjacent work areas.
D. Clean installed products in accordance with manufacturer's instructions.

3.05 PROTECTION
A. Protect installed products from damage during construction.

END OF SECTION
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SECTION 06 1000
ROUGH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Rough opening framing for doors, windows, and roof openings.
B. Subflooring.
C. Roof-mounted curbs.
D. Roofing nailers.
E. Preservative treated wood materials.
F. Fire retardant treated wood materials.
G. Communications and electrical room mounting boards.
H. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications:  Miscellaneous steel connectors and support angles for

wood framing.
B. Section 07 6200 - Sheet Metal Flashing and Trim:  Sill flashings.
C. Section 07 7200 - Roof Accessories:  Prefabricated roof curbs.

1.03 REFERENCE STANDARDS
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware 2016a.
B. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood

Framing 2003 (Reapproved 2017).
C. ASTM D3498 - Standard Specification for Adhesives for Field-Gluing Wood Structural Panels

(Plywood or Oriented Strand Board) to Wood Based Floor System Framing 2019a.
D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
E. AWPA U1 - Use Category System: User Specification for Treated Wood 2021.
F. PS 1 - Structural Plywood 2009 (Revised 2019).
G. PS 2 - Performance Standard for Wood-Based Structural-Use Panels 2010.
H. PS 20 - American Softwood Lumber Standard 2020.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Blocking details and anchorage for for items listed in this section or noted on the drawings.

1.05 DELIVERY, STORAGE, AND HANDLING
A. General: Cover wood products to protect against moisture. Support stacked products to prevent

deformation and to allow air circulation.
B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or

installation.
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
PART 2  PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
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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. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16 ):
D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS
A. Subfloor/Underlayment Combination:  Any PS 2 type, rated Single Floor.

1. Bond Classification:  Exterior.
2. Span Rating:  48.
3. Performance Category:  1-1/8 PERF CAT.

B. Subflooring: Any PS 2 type, rated Sheathing.
1. Bond Classification:  Exterior.
2. Span Rating:  48.
3. Performance Category:  3/4 PERF CAT.

C. Roof Sheathing:  Any PS 2 type, rated Structural I Sheathing.
1. Bond Classification:  Exterior.
2. Span Rating:  60.
3. Performance Category:  3/4 PERF CAT.
4. Thickness: As indicated on drawings.

D. Communications and Electrical Room Mounting Boards:  PS 1 A-D plywood, or medium density
fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of 450 or
less, when tested in accordance with ASTM E84.

2.04 ACCESSORIES
A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

B. Subfloor Adhesives:  Waterproof, air cure type, cartridge dispensed; adhesives designed for
subfloor applications and complying with either ASTM C557 or ASTM D3498.
1. Manufacturers:

a. Franklin International, Inc; Titebond PROvantage Weatherproof Subfloor Adhesive:
 www.titebond.com/#sle.

b. Huber Engineered Woods, LLC; AdvanTech Subfloor Adhesive:
 www.huberwood.com/#sle.

c. Liquid Nails, a brand of PPG Architectural Coatings; LN-950 Polyurethane Adhesive
(Low VOC):  www.liquidnails.com/#sle.

C. Construction Adhesives:  Adhesives complying with ASTM C557 or ASTM D3498.
1. Manufacturers:

a. Franklin International, Inc; Titebond Fast Set Polyurethane Construction Adhesive:
 www.titebond.com/#sle.

D. General Purpose Construction Adhesives:
1. Manufacturers:
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a. ADFAST Corporation; ADBOND EX 5690:  www.adfastcorp.com/#sle.
2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating

compliance with specified requirements.
B. Fire Retardant Treatment:

1. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low
temperature (low hygroscopic) type, chemically treated and pressure impregnated;
capable of providing a maximum flame spread index of 25 when tested in accordance with
ASTM E84, with no evidence of significant combustion when test is extended for an
additional 20 minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for

lumber and 15 percent for plywood.
b. Treat rough carpentry items as indicated .
c. Do not use treated wood in applications exposed to weather or where the wood may

become wet.
PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.
B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory

components, including: shims, bracing, and blocking.
C. Where treated wood is used on interior, provide temporary ventilation during and immediately

after installation sufficient to remove indoor air contaminants.
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.

3.03 ROOF-RELATED CARPENTRY
A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,

and roofing assembly installation.
B. Provide prefabricated curbs 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.
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3.04 INSTALLATION OF CONSTRUCTION PANELS
A. Subflooring/Underlayment Combination:  Glue and nail to framing;  staples are not permitted.
B. Subflooring:  Glue and nail to framing; staples are not permitted.
C. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with

ends staggered and over firm bearing.
1. Nail panels to framing;  staples are not permitted.

D. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and
into studs in field of board.
1. At fire-rated walls, install board over wall board indicated as part of the fire-rated

assembly.
2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board

parallel to studs.
3. Install adjacent boards without gaps.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.

3.06 CLEANING
A. Waste Disposal:  Comply with the requirements of Section 01 7419 - Construction Waste

Management and Disposal.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation

facilities or “waste-to-energy” facilities.
B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06 2000
FINISH CARPENTRY

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Finish carpentry items.
B. Finished hardwood benches at locker rooms.
C. Hardboard at Platform floor.
D. Window Sills.
E. PVC Column covers at Cuploa.
F. Cellular PVC Trim and Mouldings.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.
C. Section 06 4100 - Architectural Wood Casework:  Shop fabricated custom cabinet work.

1.03 REFERENCE STANDARDS
A. ANSI A135.4 - Basic Hardboard 2012 (R2020).
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
C. AWI (QCP) - Quality Certification Program Current Edition.
D. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata

(2016).
E. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.
F. BHMA A156.9 - Cabinet Hardware 2020.
G. WDMA I.S. 4 - Industry Specification for Preservative Treatment for Millwork 2015a.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Sequence installation to ensure utility connections are achieved in an orderly and expeditious

manner.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Provide manufacturer's product data, storage and handling instructions for factory-
fabricated units.

2. Provide data on fire retardant treatment materials and application instructions.
C. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,

and accessories.
1. Provide the information required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

D. Fabricator's Qualifications as listed in Quality Assurance.
E. Submit manufacturer's certifications for each type of fire retardant coating and/or preservative

treatment, signed by the manufacturer, certifying that materials and substrate conditions comply
with specified performance characteristics and physical properties.

1.06 QUALITY ASSURANCE
A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this

section with minimum five years of documented experience.
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1.07 DELIVERY, STORAGE, AND HANDLING
A. Store finish carpentry items under cover, elevated above grade, and in a dry, well-ventilated

area not exposed to heat or sunlight.
B. Protect from moisture damage.
C. Handle materials and products to prevent damage to edges, ends, or surfaces.

PART 2  PRODUCTS
2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Surface Burning Characteristics:  Provide materials having fire and smoke properties as
required by applicable code.

C. Interior Woodwork Items:
1. Window Sills:  Solid surface as shown on construction documents.
2. Finished hardwood benches in Locker Rooms.  See details on construction documents. .

D. Factory-Fabricated Cellular PVC Column Covers:
1. Column Style Shape:  Round- tapered .
2. Column Style Face:  Plain.
3. Cap Style:  Box.
4. Base Style:  Box.
5. Column Bottom Shaft Width:  As indicated on drawings.
6. Column Overall Height:  As indicated on drawings.
7. Column Wall Thickness:  3/8 inch.
8. Shaft, Cap, and Base Construction:  Two corner halves for field assembly.
9. Products:

a. Royal Corinthian; RoyalWrap™ PVC Column Wraps:  www.royalcorinthian.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 WOOD-BASED COMPONENTS
A. Provide sustainably harvested wood, certified or labeled as specified in Section 01 6000 -

Product Requirements.
2.03 LUMBER MATERIALS

A. Hardwood Lumber:  [________] species, [________] sawn, maximum moisture content of 6
percent ; with vertical grain , of quality suitable for transparent finish.

2.04 SHEET MATERIALS
A. Hardboard:  ANSI A135.4  Pressed wood fiber with resin binder, Class 1 - Tempered, 1/4 inch

thick, smooth one side (S1S).
2.05 FASTENINGS

A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not
containing formaldehyde or other volatile organic compounds.

B. Adhesive for factory-fabricated units:  Manufacturer's recommended adhesive for application.
C. Fasteners for Exterior Applications:  Stainless steel; length required to penetrate wood

substrate 1-1/2  inch minimum.
2.06 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.
B. Lumber for Shimming, Blocking, and [_____]:  Softwood lumber of [_____] species.
C. Cellular PVC Trim and Moldings:  Extruded, expanded PVC; UV-resistant, heat-stabilized, and

rigid material; for exterior use only.
1. Density:  31 pounds per cubic foot, minimum.
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2. Flame Spread:  ASTM E84, 75, maximum.
3. Manufacturers:

a. AZEK Building Products, Inc; PVC Trim:  www.azek.com/#sle.
b. Fypon LLC;  www.fypon.com/#sle.
c. Royal Corinthian; RoyalPVC: www.royalcorinthian.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

D. Primer:  Alkyd primer sealer.
E. Wood Filler:  Solvent base, tinted to match surface finish color.

2.07 HARDWARE
A. Hardware:  Comply with BHMA A156.9.
B. Specialty Workstation and Countertop Brackets:

1. Material:  Steel.
2. Finish:  Manufacturer's standard, factory-applied powder coat.
3. Color:  Selected by Architect from manufacturer's standard range.
4. Manufacturers:

a. A&M Hardware, Inc ; Concealed Brackets: http://www.aandmhardware.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.08 WOOD TREATMENT
A. Fire Retardant Treatment (FR-S Type):  Chemically treated and pressure impregnated; capable

of providing flame spread index of 25, maximum, and smoke developed index of 450,
maximum, when tested in accordance with ASTM E84; [________] manufactured by
[____________].

B. Water Repellent Preservative Treatment by Dipping Method:  WDMA I.S. 4, with 0.25 percent
retainage.

C. Wood Preservative (Surface Application):  Colored, [_____________] type, [________]
manufactured by [____________].

D. Shop pressure treat wood materials requiring fire rating to concealed wood blocking.
E. Provide identification on fire retardant treated material.
F. Redry wood after pressure treatment to maximum [____] percent moisture content.

2.09 SITE FINISHING MATERIALS
A. Stain, Shellac, Varnish, and Finishing Materials:  In compliance with AWI/AWMAC/WI (AWS) or

AWMAC/WI (NAAWS), unless noted otherwise.
B. Finishing:  Field finished as specified in Section 09 9123.

2.10 FABRICATION
A. Shop assemble work for delivery to site, permitting passage through building openings.
B. Fit exposed sheet material edges with 3/8 inch matching hardwood edging.  Use one piece for

full length only.
C. When necessary to cut and fit on site, provide materials with ample allowance for cutting.

 Provide trim for scribing and site cutting.
2.11 SHOP FINISHING

A. Sand work smooth and set exposed nails and screws.
B. Apply wood filler in exposed nail and screw indentations.
C. On items to receive transparent finishes, use wood filler that matches surrounding surfaces and

is of type recommended for the applicable finish.
D. Finish work in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 5 -

Finishing for grade specified and as follows:
1. Transparent:
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a. System - 1, Lacquer, Nitrocellulose.
b. Sheen:  Flat.

E. Prime paint surfaces in contact with cementitious materials.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify adequacy of backing and support framing.
B. Verify mechanical, electrical, and building items affecting work of this section are placed and

ready to receive this work.
3.02 INSTALLATION

A. Install custom fabrications in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS) requirements for grade indicated.

B. Set and secure materials and components in place, plumb and level.
C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use

additional overlay trim to conceal larger gaps.
3.03 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment in accordance with manufacturer's instructions.
B. Brush apply one coats of preservative treatment on wood in contact with cementitious

materials.  Treat site-sawn cuts.
C. Allow preservative to dry prior to erecting members.

3.04 PREPARATION FOR SITE FINISHING
A. Set exposed fasteners.  Apply wood filler in exposed fastener indentations. Sand work smooth.

3.05 PROTECTION
A. Protect installed material and products from damage from weather or other causes during

construction.
B. Remove and replace finish carpentry material that is wet, moisture damaged, and mold

damaged.
1. Indications that materials are wet or moisture damaged include, but not limited to,

discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but not limited to, fuzzy or splotchy

surface contamination and discoloration.
3.06 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.
B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION
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SECTION 06 4100
ARCHITECTURAL WOOD CASEWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Specially fabricated millwork units.
B. Hardware.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Support framing, grounds, and concealed blocking.
B. Section 12 3600 - Countertops.

1.03 REFERENCE STANDARDS
A. AWI (QCP) - Quality Certification Program Current Edition.
B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.
C. NEMA LD 3 - High-Pressure Decorative Laminates 2005.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting not less than one week before

starting work of this section; require attendance by all affected installers.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,

and accessories.
1.06 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.
1. Company with at least one project in the past 5 years with value of woodwork within 20

percent of cost of woodwork for this Project.
2. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
3. Single Source Responsibility:  Provide and install this work from single fabricator.

B. Quality Certification:
1. Comply with AWI (QCP) woodwork association quality certification service/program in

accordance with requirements for work specified in this section:  www.awiqcp.org/#sle.
2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
5. Replace, repair, or rework all work for which certification is refused.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Protect units from moisture damage.

PART 2  PRODUCTS
2.01 CUSTOM MILLWORK

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Faced custom units:  Custom grade.
C. Locations: Administration- Rm. #112; Nurse's Office #122.
D. Reference Drawing: See Sheet A911 for details on custom units.
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2.02 WOOD-BASED COMPONENTS
A. Wood fabricated from old growth timber is not permitted.

2.03 LAMINATE MATERIALS
A. Manufacturers:

1. Formica Corporation :  www.formica.com/#sle.
2. Panolam Industries International, Inc; Nevamar Standard HPL:  www.panolam.com/#sle.
3. Wilsonart LLC :  www.wilsonart.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications.

C. Provide specific types as indicated.
1. Vertical Surfaces:  VGS, 0.028 inch  nominal thickness , finish as indicated .

2.04 CUSTOM MILLWORK UNIT TOPS
A. Countertops and custom millwork tops are specified in Section 12 3600.

2.05 ACCESSORIES
A. Grommets:  Standard plastic  grommets for cut-outs, in color to match adjacent surface .

2.06 HARDWARE
A. Fixed Specialty Workstation and Countertop Brackets:

1. Material:  Steel.
2. Finish:  Manufacturer's standard, factory-applied powder coat.
3. Color:  Selected by Architect from manufacturer's standard range.
4. Manufacturers:

a. Centerline Brackets; www.countertopbracket.com/#sle .
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.07 SITE FINISHING MATERIALS
A. Finishing:  Field finished as specified in Section 09 9300.

2.08 FABRICATION
A. Assembly:  Shop assemble cabinets for delivery to site in units easily handled and to permit

passage through building openings.
B. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with

manufactured sizes.  Fit corners and joints hairline; secure with concealed fasteners.    
1. Cap exposed plastic laminate finish edges with material of same finish and pattern.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify adequacy of backing and support framing.
3.02 INSTALLATION

A. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.
3.03 ADJUSTING

A. Adjust installed work.
B. Adjust moving or operating parts to function smoothly and correctly.

3.04 CLEANING
A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION
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SECTION 06 8000
COMPOSITE FABRICATIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fiberglass Polymercomposite Columns.
B. Polyurethane trims and mouldings.

1.02 RELATED REQUIREMENTS
A. Section 06 7100 - Structural Composite Shapes and Plates:  Structural composite supporting

assemblies for composite fabrications.
1.03 DEFINITIONS

A. Fiber-Reinforced Polymer (FRP):  Material that consists of polymer resin-based matrix with
fibers of either glass, carbon, or aramid, and hybrid combinations of these fiber types.

1.04 REFERENCE STANDARDS
A. ACMA (FRP) - Guidelines and Recommended Practices for Fiber-Reinforced-Polymer (FRP)

Architectural Products 2016.
B. ANSI/ACMA/PIC (CSP) - Code of Standard Practice, Industry Guidelines for Fabrication and

Installation of Pultruded FRP Structures 2011 (Reapproved 2012).
C. ASTM D8069 - Standard Test Method for Determining Flexural Modulus of Full Section

Pultruded Fiber Reinforced Polymer (FRP) Composite Members with Doubly Symmetric Cross
Sections under Bending 2017a.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

E. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.05 ADMINISTRATIVE REQUIREMENTS
A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements

relating to preinstallation meetings.
B. Preinstallation Meeting:  Conduct preinstallation meeting at least one week prior to start of work

of this section; require attendance by affected installers.
1. Review quality control requirements and setting diagrams .

1.06 SUBMITTALS
A. See Section -01 3300- Administrative Requirements for submittal procedures.
B. Product Data:  Include profiles and sizes.
C. Shop Drawings:

1. Elevations, Plans, and Sections:  Include elevations and dimensions, indicating locations
of members and connections.
a. Drawing Scale:  1 1/2 inch to 1 foot , minimum.

2. Details:  Include fastener details.
3. Documentation demonstrating compliance with specified performance requirements;

signed and sealed by Engineer of Record for design of composite fabrications.
D. Samples:  Submit two samples of trims, minimum 12 inches in length, indicating specified

profile, size, and color.
E. Manufacturer's Instructions:  Manufacturer's published installation instructions.
F. Source Quality Control Submittals:  Report documenting compliance with quality control section

of ANSI/ACMA/PIC (CSP).
G. Fabricator's qualification statement.
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H. Warranty Documentation:  Manufacturer warranty; ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.07 QUALITY ASSURANCE
A. Fabrication Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than ten years of documented experience.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in original, unbroken packages, or bundles bearing label of
manufacturer and component identification markings.

B. Store materials under cover and elevated above grade.
C. Protect composite fabrication units from damage including cracking or chipping.
D. Comply with handling and storage requirements of ACMA (FRP).
E. Packaging Waste Management:  See Section 01 7419 - Construction Waste Management and

Disposal.
1.09 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Provide manufacturer's standard three-year warranty for against defective products.

PART 2  PRODUCTS
2.01 COMPOSITE FABRICATIONS

A. Glass-Fiber-Reinforced Polymer (FRP) Composites, or Polyurethane Trims and Moudings:
1. FRP structural composite shapes manufactured by pultrusion process; composed of

fiberglass reinforcement and resin, in qualities and quantities as required to meet specified
performance requirements.

2. Finished Surfaces, General:  Smooth, resin-rich, free of voids; without dry spots, cracks,
crazes, or unreinforced areas.

3. Resins:  Fiberglass-reinforced vinyl ester resin, with chemical formulation as required to
meet specified performance requirements.

4. Surface Burning Characteristics:  Flame spread rating of 25 or less when tested in
accordance with ASTM E84.

2.02 FIBERGLASS POLYMERCOMPOSITE COLUMNS 
A. Manufacturer - Basis of Design: Architectural Fiberglass, Inc; www.fiberglass-afi.com/#sle:
B. Type: Centifugal spun cast Fiberglass Reinforced Polymer (FRP) composite columns; round,

non-tapered with Tuscan base and cap.
C. Size: Outside Diameter: 10"- height as shown on drawings.
D. Installation: follow manufacturer's recommended methods for installation. Coordinate with

existing structure present to recieve new column covers and verify in field that conditions exist
for fit and best execution for proposed outcome prior to order or placement of columns.  Refer
to construction documents for additional details.
1. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 POLYURETHANE TRIM AND MOULDING
A. Manufacturers - Basis of Design: Fypon: www.fypon.com/#sle.

1. Substitutions:  See Section 01 6000 - Product Requirements.
B. Crown moulding: Fypon # MLD511-12.
C. Trim: 3/4" thick flatstock trim to be field cut as required.  Smooth face ready for field applied

paint.
D. Design Criteria

1. Comply with requirements for Contractor's design-related professional design services
indicated in Section 01 4000 - Quality Requirements.
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E. Performance Requirements:
1. Provide coordination of assemblies composed of columns and trim work, attachments,

and anchorage devices capable of resisting specified performance criteria indicated below
and transferring loads through assembly components to structure without damage to
components.

2.04 FABRICATION
A. Fabricate composite fabrications in accordance with ANSI/ACMA/PIC (CSP).
B. Shop-assemble components in largest practical sizes for delivery to site.
C. Fabricate components for tightly fitted and secured joints.

2.05 ANCHORING ACCESSORIES
A. Anchorage devices for attachment to structure; designed to comply with specified structural

load performance requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and interfaces with related work; verify location of supporting
assemblies.

B. Verify support work has been constructed to allow accurate placement and alignment of anchor
bolts and other connections to supporting assemblies.

3.02 PREPARATION
A. Supply items required to be cast into concrete or embedded in masonry with sleeves for

concrete embedment, for subsequent installation of composite fabrication assemblies.
3.03 INSTALLATION - GENERAL

A. Anchor composite fabrications securely to structure.
B. Install composite fabrications in accordance with manufacturer's installation instructions and as

required to meet specified performance requirements.
C. Install components plumb and level, accurately fitted, free from distortion or defects, with tight

joints.
D. Perform cutting, drilling, and fitting of composite fabrications as required for accurately aligned

installation.
3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per floor level, noncumulative.
B. Maximum Offset From True Alignment:  1/4 inch.
C. Maximum Out-of-Position:  1/4 inch.

3.05 CLEANING
A. Clean composite fabrications in accordance with manufacturer's instructions.
B. See Section 01 7419 - Construction Waste Management and Disposal for additional

requirements.
3.06 PROTECTION

A. Protect installed composite fabrications from subsequent construction operations.
END OF SECTION
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SECTION 07 0553
FIRE AND SMOKE ASSEMBLY IDENTIFICATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Identification markings for fire and smoke rated partitions, and fire rated walls.
1.02 REFERENCE STANDARDS

A. ICC (IBC) - International Building Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of marking, indicating

font, foreground and background colors, wording, and overall dimensions.
C. Schedule:  Completely define scope of proposed marking, and indicate location of affected

walls and partitions, and number of markings.
D. Samples: Submit one sample  of each type of marking proposed for use , of size similar to that

required for project, illustrating font, wording, and method of application.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.05 FIELD CONDITIONS
A. Do not install adhered markings when ambient temperature is lower than recommended by

label or sign manufacturer.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Partition Identification Labels:
1. Fire Wall Signs, Inc :  www.firewallsigns.com/#sle.
2. Safety Supply Warehouse, Inc :  www.safetysupplywarehouse.com/#sle.
3. My Safety Sign: www.mysafetysign.com.
4. Smart Sign: www.smartsign.com.
5. Seton: www.seton.com.
6. Or approved equal.

2.02 FIRE AND SMOKE ASSEMBLY IDENTIFICATION
A. Regulatory Requirements:  Comply with "Marking and Identification" requirements of "Fire-

Resistance Ratings and Fire Tests" chapter of ICC (IBC).
B. Adhered Fire and Smoke Assembly Identification Signs: Printed vinyl sign with factory applied

adhesive backing.
C. Include lettering not less than 3 inches in height with a minimum 3/8-inch stroke in a contrasting

color incorporating the suggested wording "1 HR RATED FIRE AND/OR SMOKE BARRIER -
PROTECT ALL OPENINGS AND PENETRATIONS". Substitute the "1 HR" wording with the
appropriate hourly fire 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 service rooms such as mechanical, electrical and equipment

rooms.
4. Locate markings on both sides of walls.
5. Locate within 15 feet of the end of each wall and at intervals not exceeding 30 feet

measured horizontally along the wall or partition.
B. Install adhered markings in accordance with manufacturer's instructions.
C. Install neatly, with horizontal edges level.
D. Protect from damage until Date of Substantial Completion; repair or replace damaged

markings.
END OF SECTION
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SECTION 07 1113
BITUMINOUS DAMPPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Bituminous dampproofing.
1.02 RELATED REQUIREMENTS

A. Section 07 2100 - Thermal Insulation:  Rigid insulation board used as protection board.
1.03 REFERENCE STANDARDS
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide properties of primer, bitumen, and mastics.
C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with at
least  three years of documented experience.

1.06 FIELD CONDITIONS
A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application

until dampproofing has cured.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Bituminous Dampproofing Manufacturers:
1. Karnak Corporation :  www.karnakcorp.com/#sle.
2. Mar-Flex Systems, Inc :  www.mar-flex.com/#sle.
3. W. R. Meadows, Inc :  www.wrmeadows.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 BITUMINOUS DAMPPROOFING
A. Bituminous Dampproofing:  Cold-applied, spray-grade; asphalt base, volatile petroleum

solvents, and other content, suitable for application by spray, brush, roller, or squeegee;
asbestos-free; suitable for application on vertical and horizontal surfaces.
1. Composition:  ASTM D4479/D4479M Type I, minimum, asbestos free.
2. VOC Content:  Not more than permitted by local, State, and federal regulations.
3. Applied Thickness:  1/16 inch, minimum, wet film.
4. Products:

a. W. R. Meadows, Inc ; Sealmastic Semi-Mastic :  www.wrmeadows.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Primers, Mastics, and Related Materials:  Type as recommended by dampproofing
manufacturer.

2.03 ACCESSORIES
A. Protection Board:  Type recommended by waterproofing manufacturer .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.
B. Verify substrate surfaces are durable, free of matter detrimental to adhesion or application of

dampproofing system.
C. Verify that items penetrating surfaces to receive dampproofing are securely installed.
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3.02 PREPARATION
A. Protect adjacent surfaces not designated to receive dampproofing.
B. Clean and prepare surfaces to receive dampproofing in accordance with manufacturer's

instructions.
C. Do not apply dampproofing to surfaces unacceptable to manufacturer.
D. Apply mastic to seal penetrations, small cracks, or minor honeycombs in substrate.

3.03 APPLICATION
A. Elevator Pit Foundation Walls :  Apply two  coats of  dampproofing.
B. Prime surfaces at a rate approved by manufacturer for application indicated, and allow primer

to dry thoroughly.
C. Apply bitumen with roller .
D. Seal items watertight with mastic, that project through dampproofing surface.
E. Place protection board directly over dampproofing, butt joints, and adhere to tacky

dampproofing.
F. Scribe and cut boards around projections, penetrations, and interruptions.

END OF SECTION
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SECTION 07 1400
FLUID-APPLIED WATERPROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fluid-Applied Waterproofing:
1. Modified-polymer elastomeric waterproofing.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete substrate.
B. Section 14 2100 - Electric Traction Elevators:  Waterproofing the elevator pit.

1.03 REFERENCE STANDARDS
A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by

Means of a Durometer 2015 (Reapproved 2022).
B. ASTM C1306/C1306M - Standard Test Method for Hydrostatic Pressure Resistance of a Liquid-

Applied Waterproofing Membrane 2008, with Editorial Revision (2016).
C. ASTM D2370 - Standard Test Method for Tensile Properties of Organic Coatings 2016

(Reapproved 2021).
D. ASTM D5385/D5385M - Standard Test Method for Hydrostatic Pressure Resistance of

Waterproofing Membranes 2020.
E. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2021.
F. NRCA (WM) - The NRCA Waterproofing Manual 2005.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data for membrane, surface conditioner, flexible flashings, joint cover

sheet, and joint and crack sealants.
C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
D. Manufacturer's Installation Instructions:  Indicate special procedures, perimeter conditions

requiring special attention, and acceptable installation temperatures.
E. Warranty Documentation:

1. Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.

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. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
1.06 FIELD CONDITIONS

A. Maintain ambient temperatures above 40 degrees F for 24 hours before and during application
and until cured.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Modified-Polymer Elastomeric Waterproofing:
1. Hyload, Inc; Hyproof LAM (Liquid Applied Membrane):  www.hyload.com/#sle.
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2.02 WATERPROOFING APPLICATIONS
A. Modified-Polymer Elastomeric Waterproofing:

2.03 FLUID APPLIED WATERPROOFING MATERIALS
A. Modified-Polymer Elastomeric Waterproofing:

1. Cured Thickness:  55 mils, 0.055 inch, minimum.
2. Suitable for installation over concrete substrates.
3. Tensile Strength:  95 psi, minimum, measured in accordance with ASTM D2370.
4. Ultimate Elongation:  350 percent, minimum, measured in accordance with ASTM D2370.
5. Hardness:  55, minimum, measured in accordance with ASTM C661, using Type 00

durometer.
6. Water Vapor Permeability:  0.07 perm inch, maximum, measured in accordance with

ASTM E96/E96M.
7. Products:

a. Carlisle Coatings & Waterproofing, Inc; MiraSEAL:  www.carlisleccw.com/#sle.
b. Hyload, Inc., Hyproof LAM (Liquid Applied Membrane) .

2.04 ACCESSORIES
A. Surface Conditioner:   type, compatible with membrane compound; as recommended by

membrane manufacturer.
B. Sealant for Joints and Cracks in Substrate:  Type compatible with waterproofing material and

as recommended by waterproofing manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify substrate surfaces are free of frozen matter, dampness, loose particles, cracks, pits,

projections, penetrations, or foreign matter detrimental to adhesion or application of
waterproofing system.

C. Verify that substrate surfaces are smooth, free of honeycomb or pitting, and not detrimental to
full contact bond of waterproofing materials.

3.02 PREPARATION
A. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's

instructions; vacuum substrate clean.
B. Do not apply waterproofing to surfaces unacceptable to waterproofing manufacturer.
C. Fill non-moving joints and cracks with a filler compatible with waterproofing materials.
D. Seal moving cracks with sealant and non-rigid filler, using procedures recommended by sealant

and waterproofing manufacturers.
3.03 INSTALLATION

A. Install waterproofing to specified minimum thickness in accordance with manufacturers
instructions and NRCA (WM) applicable requirements.

B. Seal membrane and flashings to adjoining surfaces.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Owner will provide testing services and Contractor to provide temporary construction and

materials for testing.
C. Provide daily on-site attendance of roofing and insulation manufacturer's representative during

installation of this work.
END OF SECTION
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SECTION 07 2100
THERMAL INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Board insulation  and integral vapor retarder  at cavity wall construction, perimeter foundation
wall, underside of floor slabs, and interior wall with facer providing exposed finish .

B. Batt insulation and vapor retarder in exterior wall, ceiling, and roof construction.
C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall

and roof.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Installation requirements for board insulation over steep
slope roof sheathing or roof structure.

B. Section 07 5300 - Elastomeric Membrane Roofing:  Installation requirements for board
insulation over low slope roof deck specified in this section.

1.03 REFERENCE STANDARDS
A. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood

Framing 2003 (Reapproved 2017).
B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2019.
C. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light

Frame Construction and Manufactured Housing 2017.
D. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board 2021.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
F. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical

Tube Furnace at 750°C 2019a.
G. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Wall Assemblies Containing Combustible Components 2019.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection

required by ABAA QAP.
C. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
D. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and

current installer certification.  Keep copies of contractor accreditation and installer certification
on project site during and after installation.  Present on-site documentation upon request.

1.05 QUALITY ASSURANCE
A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);

www.airbarrier.org/#sle:
1. Installer Qualification:  Use accredited contractors, certified installers, evaluated materials,

and third-party field quality control audit.
2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly

engaged in air barrier material manufacture.  Use secondary materials approved in writing
by primary material manufacturer.
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1.06 FIELD CONDITIONS
A. Do not install insulation adhesives when temperature or weather conditions are detrimental to

successful installation.
PART 2  PRODUCTS
2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.
B. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.
C. Insulation Inside Masonry Cavity Walls:  Extruded polystyrene (XPS) carbon black  board.
D. Insulation on Inside of Framed Walls with Exposed Facer Providing Interior Finish:  Glass-fiber-

reinforced polyisocyanurate with exposed facers.
E. Insulation in Metal Framed Walls:  Batt insulation with integral vapor retarder.

2.02 FOAM BOARD INSULATION MATERIALS
A. Extruded Polystyrene (XPS) Board Insulation:  Complies with ASTM C578 with either natural

skin or cut cell surfaces.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value:  Type IV, 5.0 (0.88) per 1 inch thickness at 75

degrees F mean temperature.
4. Complies with fire resistance requirements indicated on drawings as part of an exterior

non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.
5. Board Edges:  Square.
6. Type and Water Absorption:  Type IV, 0.3 percent by volume, maximum, by total

immersion.
7. Products:

a. DuPont de Nemours, Inc; Styrofoam Brand [_____]:  building.dupont.com/#sle.
b. Kingspan Insulation LLC; GreenGuard XPS Type IV, 25 psi:

 www.kingspan.com/#sle.
c. Owens Corning Corporation; FOAMULAR Extruded Polystyrene (XPS) Insulation:

 www.ocbuildingspec.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Extruded Polystyrene (XPS) Cavity Wall Insulation Board:  Complies with ASTM C578, and
manufactured using carbon black technology.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value:  Type IV, 5.6 (0.98), minimum, per 1 inch

thickness at 75 degrees F mean temperature.
4. Board Size:  15-3/4 inch by 96 inch.
5. Board Thickness:  1-3/4 inch.
6. Board Edges:  Square.
7. Products:

a. DuPont de Nemours, Inc; Styrofoam Brand Cavitymate Ultra:
 building.dupont.com/#sle.

C. Glass-Fiber-Reinforced Polyisocyanurate (ISO) Board Insulation with Facers Both Sides and
Providing Interior Finish System:  Rigid cellular foam, complying with ASTM C1289.
1. Compressive Strength:  16 psi, minimum.
2. Thermal Resistance, R-value:  Type I, Class 2, at 1-1/2 inch thick; 9.0 at 75 degrees F.
3. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
4. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
5. Board Size:  48 inch by 96 inch.
6. Board Thickness:  1 inch.
7. Board Edges:  Square.
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8. Exposed Facer:  4 mil, 0.004 inch embossed white thermoset-coated aluminum.
9. Non-Exposed Facer:  1.25 mil, 0.00125 inch embossed aluminum.

2.03 BATT INSULATION MATERIALS
A. Where batt insulation is indicated, either glass fiber or mineral fiber batt insulation may be used,

at Contractor's option.
B. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;

friction fit.
1. Flame Spread Index:  75 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E84.
3. Combustibility:  Non-combustible, when tested in accordance with ASTM E136, except for

facing, if any.
4. Formaldehyde Content:  Zero.
5. Thermal Resistance:  R-value  of 3.5 per inch .
6. Thickness:  6 inch .
7. Facing:  Aluminum foil, flame spread 25 rated; one side.
8. Products:

a. Owens Corning Corporation; EcoTouch PINK FIBERGLAS Insulation:
 www.ocbuildingspec.com/#sle.

C. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket, complying with
ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in accordance with
ASTM E84.
1. Flame Spread Index:  25 or less, when tested in accordance with ASTM E84.
2. Smoke Developed Index:  0 (zero), when tested in accordance with ASTM E84.
3. Thermal Resistance:  R-value  of min 15 .
4. Products:

a. Johns Manville; MinWool Sound Attenuation Fire Batts:  www.jm.com/#sle.
b. ROCKWOOL (ROXUL, Inc); COMFORTBATT:  www.rockwool.com/#sle.

2.04 ACCESSORIES
A. Sheet Vapor Retarder:  Black polyethylene film for above grade application, 10 mil, 0.010 inch

thick.
B. Interior Vapor Retarder:   Modified polyethylene/polyacrylate (PE/PA) film reinforced with

polyethylene terephthalate (PET) fibers, 12 mils, 0.012 inch thick.
C. Tape:  Reinforced polyethylene film with acrylic pressure sensitive adhesive.

1. Application:  Sealing of interior circular penetrations, such as pipes or cables.
2. Width:  Are required for application.
3. Temperature Resistance:  Minus 40 degrees F to 212 degrees F

D. Tape:  Bright aluminum self-adhering type, mesh reinforced, 2 inch wide.
E. Tape joints of rigid insulation in accordance with roofing and insulation manufacturers'

instructions.
F. Adhesive:  Type recommended by insulation manufacturer for application.
G. Adhesive:  Gun grade, interior and exterior, and compatible with insulation and substrates;

complies with ASTM C557.
1. Application Temperature:  40 to 100 degrees F at contact surfaces.

H. Adhesive:  Vapor retarder type, trowel consistency; fire retardant, compatible with insulation
and substrate, complying with the following:

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.
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B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER
A. Adhere a 6 inches wide strip of polyethylene sheet over construction, control, and expansion

joints with double beads of adhesive each side of joint.
1. Tape seal joints.

B. Apply adhesive to back of boards:
1. Three continuous beads per board length.

C. Install boards horizontally on foundation perimeter.
1. Place boards to maximize adhesive contact.
2. Install in running bond pattern.
3. Butt edges and ends tightly to adjacent boards and to protrusions.

D. Extend boards over expansion joints, unbonded to foundation on one side of joint.
E. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION AT EXTERIOR WALLS
A. Install boards horizontally on walls.

1. Install in running bond pattern.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.04 BOARD INSTALLATION AT CAVITY WALLS
A. Install boards to fit snugly between wall ties.
B. Install boards horizontally on walls.
C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.05 BOARD INSTALLATION UNDER CONCRETE SLABS
A. Place insulation under slabs on grade after base for slab has been compacted.
B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing

slab.
3.06 BATT INSTALLATION

A. Install insulation and vapor retarder in accordance with manufacturer's instructions.
B. Install in exterior wall and roof 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. Tape seal tears or cuts in vapor retarder.

3.07 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Coordination of Air Barrier Association of America (ABAA) Tests and Inspections:

1. Provide testing and inspection required by ABAA Quality Assurance Program (QAP).
2. Notify ABAA in writing of schedule for air barrier work, and allow adequate time for testing

and inspection.
3. Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.
5. Do not cover air barrier work until tested, inspected, and accepted.
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3.08 PROTECTION
A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION



This  Page Intentionally Left Blank



Port Jervis City School District 07 2119
Additions & Alterations to PJMS RE-BID 02.04.2022 Foamed-In-Place Insulation
Project No. 2019-011 PH1  Page No. 1  of 4 

SECTION 07 2119
FOAMED-IN-PLACE INSULATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Foamed-in-place insulation.
1. In masonry cavity walls.
2. In exterior framed walls.
3. In exterior wall crevices.
4. At junctions of dissimilar wall and roof materials.
5. In underside of roofs and ceilings.
6. In underside of floor decks.

B. Foamed-in-place intumescent insulation, single-layer monolithic system.
C. Protective intumescent coating.

1.02 REFERENCE STANDARDS
A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus 2021.
B. ASTM D1621 - Standard Test Method for Compressive Properties Of Rigid Cellular Plastics

2016.
C. ASTM D1622 - Standard Test Method for Apparent Density of Rigid Cellular Plastics 2020.
D. ASTM D1623 - Standard Test Method for Tensile And Tensile Adhesion Properties of Rigid

Cellular Plastics 2017.
E. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics 2019.
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
G. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2021.
H. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air

Permeance of Building Materials 2021a.
I. FM 4880 - Evaluating the Fire Performance of Insulated Building Panel Assemblies and Interior

Finish Materials 2017.
J. NFPA 275 - Standard Method of Fire Tests for the Evaluation of Thermal Barriers 2017.
K. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of

Exterior Wall Assemblies Containing Combustible Components 2019.
L. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling

Interior Finish to Room Fire Growth 2019.
M. UL 1040 - Standard for Safety Fire Test of Insulated Wall Construction Current Edition,

Including All Revisions.
N. UL 1715 - Standard for Safety Fire Test of Interior Finish Material Current Edition, Including All

Revisions.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide product description, insulation properties, overcoat properties, and

preparation requirements.
C. Certificates:  Certify that products of this section meet or exceed specified requirements.
D. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection as

required by ABAA QAP.
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E. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

F. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and
current installer certification.  Keep copies of all contractor accreditation and installer
certification on site during and after installation.  Present on-site documentation upon request.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section, with not less than three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified, with

minimum three years documented experience, and approved by manufacturer.
C. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);

www.airbarrier.org/#sle:
1. Installer Qualification:  Use accredited contractor, certified installers, evaluated materials,

and third-party field quality control audit.
2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly

engaged in air barrier material manufacture.  Use secondary materials approved in writing
by primary material manufacturer.

1.05 FIELD CONDITIONS
A. Do not apply foam when temperature is below that specified by the manufacturer for ambient

air and substrate.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Foamed-In-Place Insulation:
1. BASF Corporation; WALLTITE US Series Closed Cell:  www.spf.basf.com/#sle.
2. Johns Manville; JM Corbond III Closed Cell Spray Polyurethane Foam:  www.jm.com/#sle.
3. Substitutions:  See Section 01 6000 - Product Requirements.

B. Foamed-In-Place Intumescent Insulation:
1. Preferred Solutions, Inc; Staycell ONE STEP 502 Monolithic System:

 www.preferredsolutions.net/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. Foamed-In-Place Insulation:  Low-density, flexible, open or closed cell, water vapor permeable

polyurethane foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas.
1. Regulatory Requirements:  Comply with applicable code for flame and smoke,

concealment, and fire protection requirements.
a. Fire Protection:  Provide 15 minute thermal barrier of 1/2 inch gypsum board or

equivalent material complying with NFPA 275 test method, or foamed-in-place
insulation either exposed or with covering that complies with FM 4880, NFPA 286, UL
1040, or UL 1715.

2. Thermal Resistance:  R-value of 3.0, minimum, per 1 inch thickness at 75 degrees F
mean temperature when tested in accordance with ASTM C518.

3. Air Permeance:  0.04 cfm per square foot, maximum, when tested at intended thickness in
accordance with ASTM E2178 at 1.57 psf.

4. Surface Burning Characteristics:  Flame spread/Smoke developed index of 75/450,
maximum, when tested in accordance with ASTM E84.

5. Basis of Design:
a. Carlisle Spray Foam Insulation; SealTite Pro Open Cell:  www.carlislesfi.com/#sle.

6. Other Acceptable Manufacturers:
a. BASF Corporation; ENERTITE NM:  www.spf.basf.com/#sle.
b. Johns Manville; JM ocSPF Open Cell Spray Polyurethane Foam:  www.jm.com/#sle.

7. Substitutions:  See Section 01 6000 - Product Requirements.
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B. Foamed-In-Place Insulation:  Medium-density, rigid or semi-rigid, open or closed cell
polyurethane foam; foamed on-site, using blowing agent of water or non-ozone-depleting gas.
1. Regulatory Requirements:  Comply with applicable code for flame and smoke,

concealment, and fire protection requirements.
a. Fire Protection:  Provide 15 minute thermal barrier of 1/2 inch gypsum board or

equivalent material complying with NFPA 275 test method, or foamed-in-place
insulation either exposed or with covering that complies with FM 4880, NFPA 286, UL
1040, or UL 1715.

2. Thermal Resistance:  R-value of 5.0, minimum, per 1 inch thickness at 75 degrees F
mean temperature when tested in accordance with ASTM C518.

3. Water Vapor Permeance:  Vapor retarder; 2 perms, maximum, when tested at intended
thickness in accordance with ASTM E96/E96M, desiccant method.

4. Water Absorption:  Less than 2 percent by volume, maximum, when tested in accordance
with ASTM D2842.

5. Air Permeance:  0.04 cfm per square foot, maximum, when tested at intended thickness in
accordance with ASTM E2178 at 1.57 psf.

6. Closed Cell Content:  At least 90 percent.
7. Surface Burning Characteristics:  Flame spread/Smoke developed index of 75/450,

maximum, when tested in accordance with ASTM E84.
8. Basis of Design:
9. Manufacturers:

a. BASF Corporation; WALLTITE US:  www.spf.basf.com/#sle.
b. Carlisle Spray Foam Insulation; SealTite Pro One Zero:  www.carlislesfi.com/#sle.
c. Johns Manville; JM Corbond III Closed Cell Spray Polyurethane Foam:

 www.jm.com/#sle.
10. Substitutions:  See Section 01 6000 - Product Requirements.

C. Foamed-In-Place Intumescent Insulation (Single-Layer Monolithic System):  Medium-density,
rigid, two-part, closed cell polyurethane foam; foamed on-site using blowing agent of non-
ozone-depleting gas.
1. Regulatory Requirements:  Comply with applicable code for flame and smoke,

concealment, and fire protection requirements.
a. Fire Protection:  Provide 15 minute thermal barrier of 1/2 inch gypsum board or

equivalent material complying with NFPA 275 test method, or foamed-in-place
insulation either exposed or with covering that complies with FM 4880, NFPA 286, UL
1040, or UL 1715.

2. Thermal Resistance:  R-value of 5.7, minimum, per 1 inch thickness at 140 degrees F
mean temperature, at 90 days, when tested in accordance with ASTM C518.

3. Water Vapor Permeance:  0.99 perms, maximum, when tested at 3.5 inch thickness in
accordance with ASTM E96/E96M.

4. Air Permeance:  0.002 cfm per sq ft, maximum, when tested at 1 inch thickness in
accordance with ASTM E2178 at 1.57 psf.

5. Closed Cell Content:  At least 90 percent.
6. Density:  2.0 lbs/cu ft, nominal, in accordance with ASTM D1622.
7. Tensile Strength:  55 psi, minimum, in accordance with ASTM D1623.
8. Compressive Strength:  22 psi, minimum, in accordance with ASTM D1621.
9. Surface Burning Characteristics:  Flame spread/Smoke developed index of 75/450,

maximum, at 4 inch thick when tested in accordance with ASTM E84.
10. Basis of Design:

a. Preferred Solutions, Inc; Staycell ONE STEP 502 Single-Layer Monolithic System:
 www.preferredsolutions.net/#sle.

11. Substitutions:  See Section 01 6000 - Product Requirements.
2.03 ACCESSORIES

A. Primer:  As required by insulation manufacturer.
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B. Protective Coating:  Intumescent coating of type recommended by insulation manufacturer and
as required to comply with applicable codes.
1. Coating Type:  Single component, water based.
2. Protected Insulation Type:  Spray polyurethane foam (SPF).
3. Application:  Apply using brush, roller, or airless sprayer.
4. Fire Test:  Flame spread index (FSI) of 0 (Zero) and smoke developed index (SDI) of 10

(Ten), when tested in accordance with ASTM E84.
5. Flammability:  Comply with applicable building code requirements.
6. Exterior Wall System:  Comply with NFPA 285.
7. Color:  White .
8. Products:

a. International Fireproof Technology Inc; DC315 Intumescent Coating:
 www.painttoprotect.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify work within construction spaces or crevices is complete prior to insulation application.
B. Verify that surfaces are clean, dry, and free of matter that may inhibit insulation or overcoat

adhesion.
3.02 PREPARATION

A. Mask and protect adjacent surfaces from over spray or dusting.
B. Apply primer in accordance with manufacturer's instructions.

3.03 APPLICATION
A. Apply insulation in accordance with manufacturer's instructions.
B. Apply protective coating to a uniform minimum thickness, to achieve fire rating required.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Field inspections and tests will be performed by an independent testing agency.
C. Coordination of ABAA Tests and Inspections:

1. Provide testing and inspection required by ABAA QAP.
2. Notify in ABAA writing of schedule for air barrier work.  Allow adequate time for testing and

inspection.
3. Cooperate with ABAA testing agency.
4. Allow access to air barrier work areas and staging.
5. Do not cover air barrier work until tested, inspected, and accepted.

3.05 PROTECTION
A. Do not permit subsequent construction work to disturb applied insulation.

END OF SECTION
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SECTION 07 2500
WEATHER BARRIERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Air Barriers:  Materials that form a system to stop passage of air through exterior walls, joints
between exterior walls and roof, joints around frames of openings in exterior walls, and doors .

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Sheathing with integral water-resistive and air barrier.
B. Section 07 2100 - Thermal Insulation:  Vapor retarder installed in conjunction with batt

insulation.
C. Section 07 6200 - Sheet Metal Flashing and Trim:  Metal flashings installed in conjunction with

weather barriers.
1.03 DEFINITIONS

A. Air Barrier:  Air tight barrier made of material that is relatively air impermeable but water vapor
permeable, both to the degree specified, with sealed seams and with sealed joints to adjacent
surfaces.  Note:  For the purposes of this specification, vapor impermeable air barriers are
classified as vapor retarders.

1.04 REFERENCE STANDARDS
A. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air

Permeance of Building Materials 2021a.
1.05 SUBMITTALS

A. See Section 01 3300- Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on material characteristics.
C. Shop Drawings:  Provide drawings of special joint conditions.
D. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection

required by ABAA QAP.
E. Manufacturer's Installation Instructions:  Indicate preparation.
F. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed

manufacturer and materials.
G. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and

current installer certification; keep copies of each contractor accreditation and installer
certification on site during and after installation, and present on-site documentation upon
request.

1.06 QUALITY ASSURANCE
A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);

www.airbarrier.org/#sle:
1. Installer Qualification:  Use accredited contractor, certified installers, evaluated materials,

and third-party field quality control audit.
2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly

engaged in air barrier material manufacture, and use secondary materials approved in
writing by primary material manufacturer.

B. Air Barrier Association of America (ABAA) Evaluated Materials Program (EAP);
www.airbarrier.org/#sle:  Use evaluated materials from a single manufacturer regularly engaged
in air barrier material manufacture, and use secondary materials approved in writing by primary
material manufacturer.
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1.07 MOCK-UP
A. Install air barrier, vapor retarder, and water-resistive barrier  materials in mock-up specified in

Section 01 4000 .
1.08 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before,
during and after installation.

1.09 SPECIAL BUILDING ENCLOSURE WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 WEATHER BARRIER ASSEMBLIES

A. Air Barrier:
1. On outside surface of sheathing of exterior walls use air barrier sheet, mechanically

fastened type.
2.02 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE)

A. Air Barrier Sheet, Mechanically Fastened:  
1. Air Permeance:  0.004 cfm/sq ft, maximum, when tested in accordance with ASTM E2178.
2. Surface Burning Characteristics:  Flame spread index of 25 or less, and smoke developed

index of 50 or less, when tested in accordance with ASTM E84.
3. Complies with NFPA 285 wall assembly requirements.
4. Water Resistance:  Comply with applicable water-resistive requirements of ICC-ES AC38.
5. Seam and Perimeter Tape:  Polyethylene self adhering type, mesh reinforced, 2 inches

wide, compatible with sheet material; unless otherwise specified.
6. Manufacturers:

a. DuPont de Nemours, Inc; Tyvek CommercialWrap D with Tyvek Fluid Applied
Flashing - Brush Formulation, Tyvek Fluid Applied Flashing and Joint Compound,
FlexWrap NF, StraightFlash, StraightFlash VF, Tyvek Wrap Caps, and Tyvek Tape:
 building.dupont.com/#sle.

b. Fortifiber Building Systems Group; WeatherSmart Commercial:
 www.fortifiber.com/#sle.

c. Kingspan Insulation LLC; GreenGuard MAX Building Wrap:
 www.trustgreenguard.com/#sle.

d. National Shelter Products, Inc; DRYLine W:  www.drylinewrap.com/#sle.
e. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 ACCESSORIES
A. Sealants, Tapes, and Accessories for Sealing Weather Barrier and Sealing Weather Barrier to

Adjacent Substrates:  As specified or as recommended by weather barrier manufacturer.
B. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with

substrates and waterproofing materials.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.
3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives in accordance with manufacturer's
instructions.

3.03 INSTALLATION
A. Install materials in accordance with manufacturer's instructions.
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B. Air Barriers:  Install continuous air tight barrier over surfaces indicated, with sealed seams and
with sealed joints to adjacent surfaces.

C. Mechanically Fastened Sheets - On Exterior:
1. Install sheets shingle-fashion to shed water, with seams generally horizontal.
2. Overlap seams as recommended by manufacturer but at least 6 inches.
3. Overlap at outside and inside corners as recommended by manufacturer but at least 12

inches.
4. For applications specified to be air tight, seal seams, laps, penetrations, tears, and cuts

with self-adhesive tape; use only large-headed, gasketed fasteners recommended by the
manufacturer.

5. Where stud framing rests on concrete or masonry, extend lower edge of sheet at least 4
inches below bottom of framing and seal to foundation with sealant.

6. Install air barrier and vapor retarder underneath the jamb flashings.
7. At openings to be filled with frames having nailing flanges, wrap excess sheet into

opening; at head, seal sheet over flange and flashing.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Coordination of ABAA Tests and Inspections:

1. Provide testing and inspection required by ABAA QAP.
2. Notify ABAA in writing of schedule for air barrier work, and allow adequate time for testing

and inspection.
3. Cooperate with ABAA testing agency.
4. Do not cover air barrier work until tested, inspected, and accepted.

C. Do not cover installed weather barriers until required inspections have been completed.
D. Obtain approval of installation procedures by the weather barrier manufacturer based on a

mock-up installed in place, prior to proceeding with remainder of installation.
3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.
END OF SECTION
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SECTION 07 4213
METAL WALL PANELS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured metal panels for soffit panels , with insulation, related flashings, and accessory
components .

1.02 RELATED REQUIREMENTS
A. Section 05 4000 - Cold-Formed Metal Framing:  Wall panel substrate.
B. Section 07 9200 - Joint Sealants:  Sealing joints between metal wall panel system and adjacent

construction.
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data - Soffit System:  Manufacturer's data sheets on each product to be used,

including:
1. Physical characteristics of components shown on shop drawings.
2. Storage and handling requirements and recommendations.
3. Installation instructions and recommendations.

C. Manufacturer's qualification statement.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. See Section 01 7419 - Construction Waste Management and Disposal for packaging waste

requirements.
B. Store prefinished material off the ground and protected from weather; prevent twisting, bending,

or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:
1. Metal Soffit Panels:  Una-Clad UC-501  manufactured by Firestone Building Products .

B. Other Acceptable Manufacturers - Metal Soffit Panels:
1. Petersen Aluminum Corporation; PAC-750 Soffit:  www.pac-clad.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 METAL WALL PANEL MATERIALS
A. Sofit Panel System:  Factory fabricated prefinished metal panel system, site assembled.

1. Provide soffit panels .
2. Design and size components to support assembly dead loads, and to withstand live loads

caused by positive and negative wind pressure acting normal to plane of wall.
3. Maximum Allowable Deflection of Panel:  L/180 for length(L) of span.
4. Movement:  Accommodate movement within system without damage to components or

deterioration of seals, movement between system and perimeter components when
subject to seasonal temperature cycling; dynamic loading and release of loads; and
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deflection of structural support framing.
5. Fabrication:  Formed true to shape, accurate in size, square, and free from distortion or

defects; pieces of longest practical lengths.
B. Soffit Panels:

1. Profile:  UC-501 Reveal Flush Panel , with venting not provided .
2. Color:  As selected by Architect from manufacturer's standard line.

C. Internal and External Corners:  Same material, thickness, and finish as exterior sheets; profile
to suit system; shop cut and factory mitered to required angles.

D. Expansion Joints:  Same material, thickness and finish as exterior sheets; [___] gauge, [___]
inch thick; manufacturer's standard brake formed type, of profile to suit system.

E. Trim:  Same material, thickness and finish as exterior sheets; brake formed to required profiles.
F. Anchors:  Concealed .

PART 3  EXECUTION
3.01 INSTALLATION

A. Install panels on soffits  in accordance with manufacturer's instructions.
B. Use concealed fasteners unless otherwise approved by Architect.

3.02 CLEANING
A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
B. Remove site cuttings from finish surfaces.
C. Remove protective material from wall panel surfaces.

END OF SECTION
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SECTION 07 4646
FIBER-CEMENT SIDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fiber-cement siding.
1.02 RELATED REQUIREMENTS

A. Section 05 4000 - Cold-Formed Metal Framing:  Water-resistive barrier under siding.
B. Section 06 1000 - Rough Carpentry:  Siding substrate.
C. Section 06 1000 - Rough Carpentry:  Water-resistive barrier under siding.
D. Section 07 9200 - Joint Sealants:  Sealing joints between siding and adjacent construction and

fixtures.
E. Section 09 9113 - Exterior Painting:  Field painting.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
B. ASTM C1186 - Standard Specification for Flat Fiber-Cement Sheets 2008 (Reapproved 2016).
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
1.04 SUBMITTALS

A. See Section 01 3300- Administrative Re for submittal procedures.
B. Product Data:  Submit manufacturer's data sheets on each product to be used, including:

1. Manufacturer's requirements for related materials to be installed by others.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods, including nail patterns.

C. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips , and
methods of anchorage.

D. Installer's Qualification Statement.
E. Warranty:  Submit copy of manufacturer’s warranty, made out in Owner’s name, showing that it

has been registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing work of the type specified in this
section with minimum three years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store products under waterproof cover and elevated above grade, on a flat surface.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Provide multi-year manufacturer warranty as indicated under Siding article sub-heading

"Warranty".
PART 2  PRODUCTS
2.01 FIBER-CEMENT SIDING

A. Lap Siding:  Individual horizontal boards made of cement and cellulose fiber formed under high
pressure with integral surface texture, complying with ASTM C1186, Type A, Grade II; with
machined edges, for nail attachment.
1. Style:  Standard lap style.
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2. Texture:  Smooth.
3. Length:  12 ft, nominal.
4. Width (Height):  7-1/2 inches .
5. Thickness:  5/16 inch, nominal.
6. Finish:  Unfinished.
7. Warranty:  50 year limited; transferable.
8. Products:

a. James Hardie Building Products, Inc; [_____]:  www.jameshardie.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ACCESSORIES
A. Cladding Support Clips:  Thermally-broken, galvanized steel clips for support of cladding z-girts,

angles, channels and other framing.
1. Galvanized Steel Sheet:  ASTM A653/A653M, with G90/Z275 galvanized coating.
2. Products:

a. Northern Facades; ISO Clip:  www.northernfacades.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Trim:  Same material and texture as siding.
C. Fasteners:  Galvanized or corrosion resistant; length as required to penetrate, 1-1/4 inch,

minimum.
PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrate, clean and repair as required to eliminate conditions that would be
detrimental to proper installation.

B. Verify that water-resistant barrier has been installed over substrate completely and correctly;
see Section 05 4000.

C. Do not begin until unacceptable conditions have been corrected.
D. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.02 PREPARATION

A. Install Sheet Metal Flashing:
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and recommendations.
1. Read warranty and comply with terms necessary to maintain warranty coverage.
2. Use trim details indicated on drawings.
3. Touch up field cut edges before installing.
4. Pre-drill nail holes if necessary to prevent breakage.

B. Joints in Horizontal Siding:  Avoid joints in lap siding except at corners; where joints are
inevitable stagger joints between successive courses.

C. Do not install siding less than 6 inches from surface of ground nor closer than 1 inch to roofs,
patios, porches, and other surfaces where water may collect.

D. After installation, seal joints except lap joints of lap siding; seal around penetrations, and paint
exposed cut edges.

3.04 PROTECTION
A. Protect installed products until Date of Substantial Completion.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 07 5323
ETHYLENE-PROPYLENE-DIENE-MONOMER ROOFING (EPDM) - FIRESTONE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. EPDM membrane roofing system, including components specified.
B. Comply with published recommendations and instructions of roofing membrane manufacturer

at; https://www.firestonebpco.com/us-en.
C. Commencement of work by Contractor constitutes acknowledgement by Contractor that this

specification can be satisfactorily executed, under project conditions and with necessary
prerequisites for warranty acceptance by roofing membrane manufacturer.  No modification of
Contract Sum will be made for failure to adequately examine Contract Documents or project
conditions.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Wood nailers associated with roofing and roof insulation.
B. Section 07 6200 - Sheet Metal Flashing and Trim:  Formed metal flashing and trim items

associated with roofing.
C. Section 07 7200 - Roof Accessories:  Roof hatches, vents, and manufactured curbs.
D. Section 22 1006 - Plumbing Piping Specialties :  Roof drains .

1.03 DEFINITIONS
A. Roofing Terminology:  Refer to ASTM D1079 for definition of terms related to roofing work not

otherwise defined in section.
B. LTTR:  Long Term Thermal Resistance, as defined by CAN-ULC-S770.

1.04 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.
B. ASTM C209 - Standard Test Methods for Cellulosic Fiber Insulating Board 2020.
C. ASTM C473 - Standard Test Methods for Physical Testing of Gypsum Panel Products 2019.
D. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by

Means of the Heat Flow Meter Apparatus 2021.
E. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as

Sheathing 2017.
F. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal

Insulation Board 2021.
G. ASTM D1079 - Standard Terminology Relating to Roofing and Waterproofing 2020.
H. ASTM D1621 - Standard Test Method for Compressive Properties Of Rigid Cellular Plastics

2016.
I. ASTM D1622 - Standard Test Method for Apparent Density of Rigid Cellular Plastics 2020.
J. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber 2016.
K. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof

Membrane 2015 (Reapproved 2021).
L. ASTM D4811/D4811M - Standard Specification for Nonvulcanized (Uncured) Rubber Sheet

Used as Roof Flashing 2016.
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M. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

N. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical
Tube Furnace at 750°C 2019a.

O. CAN-ULC-S770 - Standard Test Method for Determination of Long-Term Thermal Resistance
Of Closed-Cell Thermal Insulating Foams 2020 Reaffirmed.

P. FM 4470 - Single-Ply, Polymer-Modified Bitumen Sheet, Built-Up Roof (BUR) and Liquid
Applied Roof Assemblies for Use in Class 1 and Noncombustible Roof Deck Construction 2016.

Q. FM DS 1-28 - Wind Design 2016.
R. FM DS 1-29 - Roof Deck Securement and Above-Deck Roof Components 2016, with Editorial

Revision (2020).
1.05 ADMINISTRATIVE REQUIREMENTS

A. Pre-Installation Conference:  Before start of roofing work, Contractor shall hold a meeting to
discuss the proper installation of materials and requirements to achieve the warranty.
1. Require attendance with all parties directly influencing the quality of roofing work or

affected by the performance of roofing work.
2. Notify Construction Manager and Architect well in advance of meeting.

1.06 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:

1. Provide membrane manufacturer's printed data sufficient to show that components of
roofing system, including insulation and fasteners, comply with specified requirements and
with membrane manufacturer's requirements and recommendations for system type
specified; include data for each product used in conjunction with roofing membrane.

C. Samples:  Submit samples of each product to be used.
D. Shop Drawings:  Provide:

1. The roof membrane manufacturer's standard details customized for this project for all
relevant conditions, including flashings, base tie-ins, roof edges, terminations, expansion
joints, penetrations, and drains.

2. For tapered insulation, provide project-specific layout and dimensions for each board.
E. Specimen Warranty:  Submit prior to starting work.
F. Installer Qualifications:  Letter from manufacturer attesting that the roofing installer meets the

specified qualifications.
G. Executed Warranty.

1.07 QUALITY ASSURANCE
A. Installer Qualifications:  Roofing installer shall have the following:

1. Current Firestone Master Contractor status.
2. At least five years experience in installing specified system.
3. Capability to provide payment and performance bond to building owner.

1.08 DELIVERY, STORAGE AND HANDLING
A. Deliver products in manufacturer's original containers, dry and undamaged, with seals and

labels intact and legible.
B. Store materials clear of ground and moisture with weather protective covering.
C. Keep combustible materials away from ignition sources.
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1.09 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Comply with all warranty procedures required by manufacturer, including notifications,

scheduling, and inspections.
C. Warranty:  Firestone 25 Year Limited Warranty covering membrane, roof insulation, and other

indicated  components of the system, for the term indicated.
1. Limit of Liability:  No dollar limitation.
2. Scope of Coverage:  Repair leaks in the roofing system caused by:

a. Ordinary wear and tear of the elements.
b. Manufacturing defect in Firestone brand materials.
c. Defective workmanship used to install these materials.
d. Damage due to winds up to 90 mph .

3. Not Covered:
a. Damage due to winds in excess of 90 mph .
b. Damage due hurricanes or tornadoes.
c. Hail.
d. Intentional damage.
e. Unintentional damage due to normal rooftop inspections, maintenance, or service.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer - Roofing System:  Firestone Building Products LLC, Nashville, TN:
 www.firestonebpco.com/#sle.
1. Roofing systems manufactured by others are acceptable provided the roofing system is

completely equivalent in materials and warranty conditions and the manufacturer meets
the following qualifications:
a. Specializing in manufacturing the roofing system to be provided.
b. Minimum ten years of experience manufacturing the roofing system to be provided.
c. Able to provide a no dollar limit, single source roof system warranty that is backed by

corporate assets in excess of one billion dollars.
B. Manufacturer of Insulation and Cover Boards:  Same manufacturer as roof membrane.
C. Manufacturer of Metal Roof Edging:  Same manufacturer as roof membrane.

1. Metal roof edging products by other manufacturers are not acceptable.
2. Field- or shop-fabricated metal roof edgings are not acceptable.

D. Substitutions:  See Section 01 6000 - Product Requirements.
1. Submit evidence that the proposed substitution complies with the specified requirements.

2.02 ROOFING SYSTEM DESCRIPTION
A. Roofing System:  Ethylene-propylene-diene-monomer (EPDM) single-ply membrane.

1. Membrane Attachment:  Fully adhered.
2. Warranty:  Full system warranty; Firestone 25 year Red Shield Limited Warranty covering

membrane, roof insulation , and membrane accessories.
3. Comply with applicable local building code requirements.
4. Provide assembly complying with Factory Mutual Corporation (FM) Roof Assembly

Classification, FM DS 1-28 and FM DS 1-29, and meeting minimum requirements of FM
1-90 wind uplift rating.

B. Roofing System Components:  Listed in order from the top of the roof down:
1. Membrane:  Thickness as specified.
2. Insulation Cover Board:  High density polyisocyanurate; mechanically attached
3. Insulation:
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a. Total R-value :  25 , minimum.
b. Top Layer:  Polyisocyanurate foam board, non-composite; mechanically fastened.
c. Bottom Layer:  Polyisocyanurate foam board, non-composite; mechanically fastened.

4. Deck Cover Board:  Gypsum-based board, 5/8 inch  thick; loose-laid, no attachment .
2.03 EPDM MEMBRANE MATERIALS

A. Roofing and Flashing Membrane:  Black, cured synthetic single-ply membrane composed of
ethylene-propylene-diene-monomer (EPDM) with the following properties:
1. Reinforcement:  None; membrane complying with ASTM D4637/D4637M Type I.
2. Thickness:  0.060 inch.
3. Nominal Thickness Tolerance:  Plus/minus 10 percent.
4. Acceptable Product:  Low Slope Fire Retardant (LSFR) RubberGard EPDM Membrane by

Firestone.
B. Membrane Fasteners:  Type and size as required by roof membrane manufacturer for roofing

system and warranty to be provided; use only fasteners furnished by roof membrane
manufacturer.

C. Flashing Membrane:  Self-curing, non-reinforced membrane composed of nonvulcanized
EPDM rubber, complying with ASTM D4811/D4811M Type II, and with the following properties:
1. Thickness:  0.055 inch.
2. Acceptable Product:  RubberGard EPDM FormFlash by Firestone.

D. Self-Adhesive Flashing Membrane:  Semi-cured 45 mil EPDM membrane laminated to 35 mil
EPDM tape adhesive; QuickSeam Flashing by Firestone.

E. Pre-Molded Pipe Flashings:  EPDM, molded for quick adaptation to different sized pipes;
Firestone EPDM Pipe Flashing.

F. Self-Adhesive Lap Splice Tape:  35 mil EPDM-based, formulated for compatibility with EPDM
membrane and high-solids primer;  QuickSeam Splice Tape by Firestone.

G. Splice Adhesive:  Synthetic polymer-based, formulated for compatibility with EPDM membrane
and metal surfaces; SA-1065 Splice Adhesive by Firestone.

H. Adhesive Primer:  Synthetic rubber based primer formulated for compatibility with EPDM
membrane and tape adhesive, with VOC content less than 2.1 lb/gal; QuickPrime Plus LVOC
by Firestone.

I. Seam Edge Treatment:  EPDM rubber-based sealant, formulated for sealing exposed edges of
membrane at seams; Lap Sealant HS by Firestone.

J. Pourable Sealer:  Two-part polyurethane, two-color for reliable mixing; Firestone Pourable
Sealer S-10.

K. Water Block Seal:  Butyl rubber sealant for use between two surfaces, not exposed; Water
Block Seal by Firestone.

L. Metal Plates and Strips Used for Fastening Membrane and Insulation:  Steel with Galvalume
coating; corrosion-resistance meeting FM 4470 criteria.

M. Termination Bars:  Aluminum bars with integral caulk ledge; 1.3 inches wide by 0.10 inch thick;
Firestone Termination Bar by Firestone.

2.04 ROOF INSULATION AND COVER BOARDS
A. Polyisocyanurate Board Insulation:  Closed cell polyisocyanurate foam with glass reinforced

mat laminated to faces, complying with ASTM C1289 Type II Class 1, with the following
characteristics:
1. Thickness:  As indicated elsewhere.
2. Size:  48 inches by 96 inches, nominal.

a. Exception:  Insulation to be attached using adhesive or asphalt may be no larger than
48 inches by 48 inches, nominal.
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3. R-value (LTTR):
a. 1.0 inch Thickness:  6.0, minimum.
b. 1.25 inch Thickness:  7.5, minimum.
c. 1.5 inch Thickness:  9.0, minimum.
d. 1.75 inch Thickness:  10.5, minimum.
e. 2.0 inch Thickness:  12.1, minimum.
f. 3.0 inch Thickness:  18.5, minimum.
g. 4.0 inch Thickness:  25.0, minimum.

4. Compressive Strength:  20 psi when tested in accordance with ASTM C1289.
5. Ozone Depletion Potential:  Zero; made without CFC or HCFC blowing agents.
6. Recycled Content:  19 percent post-consumer and 15 percent pre-consumer (post-

industrial), average.
B. High Density Polyisocyanurate Cover Board:  Water resistant, high density closed cell

polyisocyanurate core with coated glass mat facers complying with ASTM C1289 Type II, Class
4, and the following characteristics:
1. Size:  48 inches by 96 inches, nominal.
2. Thickness:  1/2 inch.
3. Thermal Value:  R-value of 2.5, when tested in accordance with ASTM C518 and ASTM

C177.
4. Surface Water Absorption:  3 percent, maximum, when tested in accordance with ASTM

C209.
5. Compressive Strength:  120 psi, when tested in accordance with ASTM D1621.
6. Density:  5 pcf, when tested in accordance with ASTM D1622.
7. Factory Mutual approved for use with FM 1-60 and 1-90 rated roofing assemblies.
8. Mold Growth Resistance:  Passing ASTM D3273.

C. Gypsum-Based Cover Board:  Non-combustible, water resistant gypsum core with embedded
glass mat facers, complying with ASTM C1177/C1177M, and the following characteristics:
1. Size:  48 inches by 96 inches, nominal.

a. Exception:  Board to be attached using adhesive or asphalt may be no larger than 48
inches by 48 inches, nominal.

2. Thickness:  As indicated elsewhere.
3. Surface Water Absorption:  2.5 g, maximum, when tested in accordance with ASTM C473.
4. Spanning Capability:  Recommended by manufacturer for following minimum flute spans:
5. Surface Burning Characteristics:  Flame spread index of 0 (zero), smoke developed index

of 0 (zero), when tested in accordance with ASTM E84.
6. Combustibility:  Non-combustible, when tested in accordance with ASTM E136.
7. Factory Mutual approved for use with FM 1-60 and 1-90 rated roofing assemblies.
8. Mold Growth Resistance:  Zero growth, when tested in accordance with ASTM D3273 for

minimum of 4 weeks.
D. Insulation Fasteners:  Type and size as required by roof membrane manufacturer for roofing

system and warranty to be provided; use only fasteners furnished by roof membrane
manufacturer.

PART 3  INSTALLATION
3.01 GENERAL

A. Install roofing, insulation, flashings, and accessories in accordance with roofing manufacturer's
published instructions and recommendations for the specified roofing system.  Where
manufacturer provides no instructions or recommendations, follow good roofing practices and
industry standards.  Comply with federal, state, and local regulations.

B. Obtain all relevant instructions and maintain copies at project site for duration of installation
period.
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C. Do not start work until Pre-Installation Notice has been submitted to manufacturer as
notification that this project requires a manufacturer's warranty.

D. Perform work using competent and properly equipped personnel.
E. Temporary closures, which ensure that moisture does not damage any completed section of

the new roofing system, are the responsibility of the applicator.  Completion of flashings,
 terminations, and temporary closures shall be completed as required to provide a watertight
condition.

F. Install roofing membrane only when surfaces are clean, dry, smooth and free of snow or ice; do
not apply roofing membrane during inclement weather or when ambient conditions will not allow
proper application; consult manufacturer for recommended procedures during cold weather.
 Do not work with sealants and adhesives when material temperature is outside the range of 60
to 80 degrees F.

G. Protect adjacent construction, property, vehicles, and persons from damage related to roofing
work; repair or restore damage caused by roofing work.
1. Protect from spills and overspray from bitumen, adhesives, sealants and coatings.
2. Particularly protect metal, glass, plastic, and painted surfaces from bitumen, adhesives,

and sealants within the range of wind-borne overspray.
3. Protect finished areas of the roofing system from roofing related work traffic and traffic by

other trades.
H. Until ready for use, keep materials in their original containers as labeled by the manufacturer.
I. Consult membrane manufacturer's instructions, container labels, and Material Safety Data

Sheets (MSDS) for specific safety instructions.  Keep all adhesives, sealants, primers and
cleaning materials away from all sources of ignition.

3.02 EXAMINATION
A. Examine roof deck to determine that it is sufficiently rigid to support installers and their

mechanical equipment and that deflection will not strain or rupture roof components or deform
deck.

B. Verify that surfaces and site conditions are ready to receive work.  Correct defects in the
substrate before commencing with roofing work.

C. Examine roof substrate to verify that it is properly sloped to drains.
D. Verify that the specifications and drawing details are workable and not in conflict with the

roofing manufacturer's recommendations and instructions; start of work constitutes acceptable
of project conditions and requirements.

3.03 PREPARATION
A. Take appropriate measures to ensure that fumes from adhesive solvents are not drawn into the

building through air intakes.
B. Prior to proceeding, prepare roof surface so that it is clean, dry, and smooth, and free of sharp

edges, fins, roughened surfaces, loose or foreign materials, oil, grease and other materials that
may damage the membrane.

C. Fill surface voids in immediate substrate that are greater than 1/4 inch wide with fill material
acceptable to insulation and membrane manufacturers.

D. Seal, grout, or tape deck joints, where needed, to prevent bitumen seepage into building.
3.04 INSULATION AND COVER BOARD INSTALLATION

A. Install insulation in configuration and with attachment method(s) specified in PART 2, under
Roofing System.

B. Install only as much insulation as can be covered with the completed roofing system before the
end of the day's work or before the onset of inclement weather.
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C. Lay roof insulation in courses parallel to roof edges.
D. Neatly and tightly fit insulation to all penetrations, projections, and nailers, with gaps not greater

than 1/4 inch. Fill gaps greater than 1/4 inch with acceptable insulation.  Do not leave the
roofing membrane unsupported over a space greater than 1/4 inch.

E. Mechanical Fastening:  Using specified fasteners and insulation plates engage fasteners
through insulation into deck to depth and in pattern required by Factory Mutual for FM Class
specified in PART 2 and membrane manufacturer, whichever is more stringent.

3.05 SINGLE-PLY MEMBRANE INSTALLATION
A. Beginning at low point of roof, place membrane without stretching over substrate and allow to

relax at least 30 minutes before attachment or splicing; in colder weather allow for longer relax
time.

B. Lay out the membrane pieces so that field and flashing splices are installed to shed water.
C. Install membrane without wrinkles and without gaps or fishmouths in seams; bond and test

seams and laps in accordance with membrane manufacturer's instructions and details.
D. Install membrane adhered to the substrate, with edge securement as specified.
E. Adhered Membrane:  Bond membrane sheet to substrate using membrane manufacturer's

recommended bonding material, application rate, and procedures.
F. Edge Securement:  Secure membrane at all locations where membrane terminates or goes

through an angle change greater than 2 in 12 inches using mechanically fastened reinforced
perimeter fastening strips, plates, or metal edging as indicated or as recommended by roofing
manufacturer.
1. Exceptions:  Round pipe penetrations less than 18 inches in diameter and square

penetrations less than 4 inches wide.
2. Metal edging is not merely decorative; ensure anchorage of membrane as intended by

roofing manufacturer.
3.06 FLASHING AND ACCESSORIES INSTALLATION

A. Install flashings, including laps, splices, joints, bonding, adhesion, and attachment, as required
by membrane manufacturer's recommendations and details.

B. Metal Accessories:  Install metal edgings, gravel stops, and copings in locations indicated on
the drawings, with horizontal leg of edge member over membrane and flashing over metal onto
membrane.
1. Follow roofing manufacturer's instructions.
2. Remove protective plastic surface film immediately before installation.
3. Install water block sealant under the membrane anchorage leg.
4. Flash with manufacturer's recommended flashing sheet unless otherwise indicated.
5. Where single application of flashing will not completely cover the metal flange, install

additional piece of flashing to cover the metal edge.
6. If the roof edge includes a gravel stop and sealant is not applied between the laps in the

metal edging, install an additional piece of self-adhesive flashing membrane over the
metal lap to the top of the gravel stop; apply seam edge treatment at the intersections of
the two flashing sections.

7. When the roof slope is greater than 1:12, apply seam edge treatment along the back edge
of the flashing.

3.07 FINISHING AND WALKWAY INSTALLATION
A. Install walkways at access points to the roof, around rooftop equipment that may require

maintenance, and where indicated on the drawings.
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3.08 FIELD QUALITY CONTROL
A. Inspection by Manufacturer:  Provide final inspection of the roofing system by a Technical

Representative employed by roofing system manufacturer specifically to inspect installation for
warranty purposes (i.e. not a sales person).

B. Perform all corrections necessary for issuance of warranty.
3.09 CLEANING

A. Clean all contaminants generated by roofing work from building and surrounding areas,
including bitumen, adhesives, sealants, and coatings.

B. Repair or replace building components and finished surfaces damaged or defaced due to the
work of this section; comply with recommendations of manufacturers of components and
surfaces.

C. Remove leftover materials, trash, debris, equipment from project site and surrounding areas.
3.10 PROTECTION

A. Where construction traffic must continue over finished roof membrane, provide durable
protection and replace or repair damaged roofing to original condition.

END OF SECTION
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SECTION 07 6100
SHEET METAL ROOFING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sheet metal roofing, associated flashings, and underlayment.
B. Counterflashings.
C. Gutters and downspouts.
D. Snow guards.
E. Integral fascias and soffits.
F. Sealants for joints within sheet metal fabrications.

1.02 RELATED REQUIREMENTS
A. Section 07 7200 - Roof Accessories:  Manufactured accessories.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
D. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.
E. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous

Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection 2021.
F. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2021.
G. ASTM E108 - Standard Test Methods for Fire Tests of Roof Coverings 2020a.
H. ICC-ES AC188 - Acceptance Criteria for Roof Underlayments 2012, with Editorial Revision

(2015).
I. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on metal types, finishes, characteristics .
C. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,

flashings, terminations, and installation details.
D. Installation Samples:  Submit two  samples 12 by 12 inch  in size illustrating metal roofing

mounted on plywood backing illustrating typical seam .
E. Color Samples:  Submit two  samples 2 by 2 inch  in size illustrating metal finish color.

1.06 QUALITY ASSURANCE
A. Perform work in accordance with SMACNA (ASMM) requirements and standard details, except

as otherwise noted.
B. Installer  Qualifications:  Company specializing in performing sheet metal roof installations with

minimum 10 years of experience .
1.07 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, or abrasion, and to provide ventilation.  Slope metal
sheets to ensure drainage.
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B. Prevent contact with materials that could cause discoloration or staining.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.  Defective

work includes degradation of metal finish.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Sheet Metal Roofing Manufacturers:
1. Petersen Aluminum Corporation ; Snap-Clad Panels :  www.pac-clad.com/#sle.

B. Exterior Soffits:
1. Firestone; UNA-CLAD UC-501 Reveal Flush Panel: www.firestonebpco.com

C. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 SHEET MATERIALS

A. Aluminum Sheet:  ASTM B209 (ASTM B209M) ; 18 gauge, 0.040 inch  minimum base metal
thickness; color to be selected, anodized  finish.

2.03 FABRICATION
A. Form sections true to shape, accurate in size, square, and free from distortion or defects.
B. Fabricate cleats of same material as sheet, thickness to match roofing sheet , and at least  wide,

interlockable with sheet.
C. Fabricate starter strips, interlockable with sheet.
D. Form pieces in longest practical lengths.
E. Hem exposed edges on underside 1/2 inch; miter and seam corners.
F. Form material with standing seams, except where otherwise indicated.  At moving joints, use

sealed lapped, bayonet-type or interlocking hooked seams.
G. Fabricate snow guards to match metal roofing system, with rails directly fastened to substrate

below per manufacturer's recommendations .
2.04 FINISHES

A. Color Anodized Finish:  AAMA 611 AA-M12C22A42/44 Class I integrally or electrolytically
colored anodic coating not less than 0.7 mils thick.

B. Color:  As selected by Architect  from manufacturer's full range of  colors.
C. Primer Coat:  On coated sheets, finish concealed side of sheet with primer compatible with

finish system as recommended by finish system manufacturer.
2.05 ACCESSORIES

A. Fasteners: Same material and finish as roofing metal, with soft neoprene washers.
B. Soffits: Flush with reveal interlocking joint, smooth finish, with stiffening ribs as required by

associated span. Run perpendicular to building.
1. Panel Width: 12 inches
2. Material: Aluminum 0.032 thickness
3. Finish: Anodized Kynar 500, color to be selected from manufacturer's full range of colors.
4. Locations: Front main entry canopy and receiving (kitchen) entry. See drawings for details.

C. Underlayment:  Synthetic non-asphaltic sheet, intended by manufacturer for mechanically
fastened roofing underlayment without sealed seams.
1. Type:  Woven polypropylene with anti-slip polyolefin coating on both sides.
2. Minimum Requirements:  Comply with requirements of ICC-ES AC188 for non-self-

adhesive sheet.
3. Self Sealability:  Passing nail sealability test specified in ASTM D1970/D1970M.
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4. Flammability:  Minimum of Class A, when tested in accordance with ASTM E108.
5. Ultraviolet Resistance and Weatherability:  Approved in writing by manufacturer for

exposure to weather for minimum of 12 months.
6. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.
7. Water Vapor Permeance:  Vapor retarder; maximum of 0.1 perm,  when tested in

accordance with ASTM E96/E96M Procedure A (desiccant method).
8. Fasteners:  As specified by manufacturer and building code qualification report or

approval, if any.
D. Concealed Sealants:  Non-curing butyl sealant.
E. Exposed Sealants:  ASTM C920 elastomeric sealant, with minimum movement capability as

recommended by manufacturer for sealed substrates; color to match adjacent material.
F. Reglets:  Surface mounted type, same material as roofing sheets; face and ends covered with

plastic tape.
PART 3  EXECUTION
3.01 EXAMINATION

A. Inspect roof deck to verify deck is clean and smooth, free of depressions, waves, or projections,
properly sloped to drains.

B. Verify deck is dry and free of snow or ice.  Verify joints in wood deck are solidly supported and
fastened.

C. Verify correct placement of wood nailers and insulation positioning between nailers.
D. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION
A. Install starter and edge strips, and cleats before starting installation.
B. Back paint concealed metal surfaces and surfaces in contact with dissimilar metals with

protective backing paint to a minimum dry film thickness of 15 mil.
3.03 INSTALLATION - EAVE (ICE DAM) PROTECTION

A. Apply self adhesive ice and water shield flashing eave protection sheet in accordance with
manufacturer's instructions.

B. Apply self adhesive ice and water shield flashing over deck flange of eave edge flashings, and
embed an 18 inch wide strip of eave protection sheet.  Place starter strip with eave edge flush
with face of flashings.  Secure in place.  Lap ends minimum 6 inches.

C. Extend eave protection sheet up roof slope at least 4 feet beyond exterior wall line of building.
3.04 INSTALLATION - ROOFING

A. Apply underlayment over entire roof area.
B. Apply slip sheet in one layer, laid loose.
C. Cleat and seam all joints.
D. Use plastic cement for joints between metal and bitumen and for joints between metal and felts.
E. Install first row of snow guards at 24 inch up slope from eaves, with 2nd and 3rd row 16"

upslope respectively.
3.05 INSTALLATION - STANDING SEAM ROOFING

A. Space standing seams at 16" inch  on center.
B. Lay sheets with long dimension perpendicular to eaves.  Apply pans beginning at eaves.
C. Lock cleats into seams and flatten.
D. Stagger transverse joints of roofing sheets.
E. At eaves and gable ends, terminate roofing by hooking over edge strip.
F. Bend up one side edge 1-1/2 inches and other edge 1-3/4 inches.
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G. Make first fold 1/4 inch wide single fold and second fold 1/2 inch wide, providing locked portion
of standing seam, 5 plies in thickness.

H. Fold lower ends of seams at eaves over at 45 degree angle.
3.06 INSTALLATION - BUILT-IN GUTTERS AND DOWNSPOUTS

A. Secure gutter lining to substrate with cleats spaced minimum 16" inches  on center along edges
of gutters.

B. Longitudinal joints not acceptable.
C. At roof edges, extend gutter lining under metal roofing 6 inches minimum and terminate in 3/4

inch folded edge secured by cleats; hook lower end of roofing into lock strip to form 3/4 inch
wide loose-lock seam.

D. Seal gutters watertight, and seal joint of gutter to drain.
E. Connect downspouts to downspout boots  at 12 inches  above grade , and grout connection

watertight .
F. Connect downspouts to storm sewer system, and grout connection watertight.

3.07 INSTALLATION - FLASHINGS
A. Secure flashings in place using concealed fasteners, and use exposed fasteners only where

permitted.
B. Cleat and seam all joints.
C. Apply plastic cement compound between metal flashings and felt flashings.
D. Fit flashings tight in place, and make corners square, surfaces true and straight in planes, and

lines accurate to profiles.
E. Seal metal joints watertight.
F. Solder metal joints for full metal surface contact, and after soldering, wash metal clean with

neutralizing solution and rinse with water.
3.08 PROTECTION

A. Do not permit traffic over unprotected roof surface.
END OF SECTION
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SECTION 07 6200
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, and exterior penetrations .
B. Sealants for joints within sheet metal fabrications.
C. Precast concrete splash pads.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Wood nailers for sheet metal work.
B. Section 07 6100 - Sheet Metal Roofing.
C. Section 07 7123 - Manufactured Gutters and Downspouts.
D. Section 07 7200 - Roof Accessories:  Manufactured metal roof curbs.
E. Section 07 9200 - Joint Sealants:  Sealing non-lap joints between sheet metal fabrications and

adjacent construction.
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 C920 - Standard Specification for Elastomeric Joint Sealants 2018.
D. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free 2007

(Reapproved 2018).
E. CDA A4050 - Copper in Architecture - Handbook current edition.
F. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,

flashings, terminations, and installation details.
1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope

metal sheets to ensure drainage.
B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Sheet Metal Flashing and Trim Manufacturers:
1. Firestone .
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Exterior Penetration Flashing Panel Manufacturers:
1. Quickflash Weatherproofing Products, Inc :  www.quickflashproducts.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 SHEET MATERIALS
A. Aluminum:  ASTM B209 (ASTM B209M); 20 gauge, 0.032 inch thick; anodized finish of color as

selected.
2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.
B. Form pieces in longest possible lengths.
C. Hem exposed edges on underside 1/2 inch; miter and seam corners.
D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use

sealed lapped, bayonet-type or interlocking hooked seams.
E. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with

sealant.
F. Fabricate flashings to allow toe to extend 2 inches over roofing gravel.  Return and brake

edges.
2.04 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.
B. Primer:  Zinc chromate type.
C. Concealed Sealants:  Non-curing butyl sealant.
D. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as

recommended by manufacturer for substrates to be sealed; color to match adjacent material.
E. Plastic Cement:  ASTM D4586/D4586M, Type I.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.
3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.
B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film

thickness of 15 mil.
3.03 INSTALLATION

A. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

B. Apply plastic cement compound between metal flashings and felt flashings.
C. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines

accurate to profiles.
D. Seal metal joints watertight.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for field inspection requirements.
B. Inspection will involve surveillance of work during installation to ascertain compliance with

specified requirements.
END OF SECTION
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SECTION 07 7100
ROOF SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured roof specialties, including copings, fascias, and gravel stops .
B. Roof control and expansion joint covers.
C. Copper Weathervane.  (Alternate GC-3)
D. Copper Cupola Dome and Turret.  (Alternate GC-3)

1.02 RELATED REQUIREMENTS
A. Section 07 7200 - Roof Accessories:  Manufactured curbs, roof hatches, and snow guards.

1.03 REFERENCE STANDARDS
A. ANSI/SPRI/FM 4435/ES-1 - Test Standard for Edge Systems Used with Low Slope Roofing

Systems 2017.
B. NRCA (RM) - The NRCA Roofing Manual 2019.
C. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on shape of components, materials and finishes, anchor types and

locations.
C. Shop Drawings:  Indicate configuration and dimension of components, adjacent construction,

required clearances and tolerances, and other affected work.
D. Samples:  Submit one  appropriately sized samples of gravel stop .
E. Manufacturer's Installation Instructions:  Indicate special procedures, fasteners, supporting

members, and perimeter conditions requiring special attention.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Roof Edge Fascias and Fascia Scuppers:
1. Firestone - Anchorgard SP Extended Fascia and Scupper .
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Control and Expansion Joint Covers:
1. Firestone Roof Expansion Joint Cover .
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 COMPONENTS
A. Roof Edge Fascias:  Factory fabricated to sizes required; corners mitered; concealed fasteners.

1. Configuration:  Fascia , and edge securement for roof membrane.
2. Pull-Off Resistance:  Tested in accordance with ANSI/SPRI/FM 4435/ES-1 using test

methods RE-1 and RE-2 to positive and negative design wind pressure as defined by
applicable local building code.

3. Exposed Face Height:  10" inches .
4. Material:  Formed aluminum sheet, 0.050 inch thick, minimum.
5. Finish:  Anodized - color to be selected from manufacturers full range. .
6. Manufacturers:

a. Firestone - Anchorgard SP Extended Fascia, Model AEF-100 .
b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Copper Weathervane:  Basis of Design:  28" L x 18" W x 40" H- Traditional Scrolled Arrow
Weathervane Directional w/ Globes, Copper.  Available through:
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www.ArchitecturalDepot.com/#sle.
1.   Substitutions:  See Section 01 6000- Product Requirements.      

C. Copper Cuploa Dome and Turret: Basis of Design: DeMuth Steel Products, Inc.- Hemispherical
dome Roofs.  Diameter as shown on drawings. 24 Gauge Copper- standing seam construction.
Turret and 5" diameter ball on top to be custom fabricated to sizes shown on drawings.   
1.    Substitutions:  See Section 01 6000- Product Requirements.                                  

a. Material:  Formed steel sheet, galvanized, 24 gauge, 0.024 inch thick, minimum.
b. Finish:  Mill finish.
c. Color:  To be selected by Architect from manufacturer's standard range.
d. Manufacturers:

1) Basis of Design: Demuth Steel Products: www.demuth.com/#sle. 
2) Substitutions:  See Section 01 6000 - Product Requirements.

D. Expansion  Joint Covers:  Composite construction of 3 inch  wide flexible EPDM  flashing of black 
color  with closed cell urethane foam backing,  each edge seamed to aluminum  sheet metal
flanges, designed for nominal joint width of 3 inch .  Include special formed corners, tees,
intersections,  and wall flashings,  each sealed watertight.

2.03 ACCESSORIES
A. Sealant for Joints in Linear Components:  As recommended by component manufacturer.
B. Adhesive for Anchoring to Roof Membrane:  Compatible with roof membrane and approved by

roof membrane manufacturer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that deck, curbs, roof membrane, base flashing, and other items affecting work of this
Section are in place and positioned correctly.
1. Refer to Section 07 7200 for information on roofing related accessories.

3.02 INSTALLATION
A. Install components in accordance with manufacturer's instructions and NRCA (RM) applicable

requirements.
B. Seal joints within components when required by component manufacturer.
C. Anchor components securely.
D. Coordinate installation of components of this section with installation of roofing membrane and

base flashings.
E. Coordinate installation of sealants and roofing cement with work of this section to ensure water

tightness.
F. Coordinate installation of flashing flanges into reglets.

END OF SECTION
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SECTION 07 7200
ROOF ACCESSORIES

PART 2  PRODUCTS
END OF SECTION
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SECTION 07 8400
FIRESTOPPING
FIRESTOPPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Firestopping systems.
B. Firestopping of joints and penetrations in fire resistance rated and smoke resistant assemblies,

whether indicated on drawings or not, and other openings indicated.
C. Firestopping membrane penetrations in fire rated and smoke rated assemblies, whether

indicated on drawings or not.
1.02 SUMMARY

A. Each Prime Contractor shall provide tested and listed firestop systems consisting of a material
or combination of materials installed to retain the integrity of fire-resistance rated construction
by maintaining an effective barrier against the spread of flame, smoke, and/or hot gases
through penetrations, blank openings, construction joints, or at the gap that is created at the
building perimeter of the horizontal fire-resistance rated assembly and exterior wall and in or
adjacent to either fire-resistance or non-rated-resistance rated barriers in accordance with the
requirements of the Building Code for this project.

B. Firestop systems shall be used in locations including, but not limited to, the following:
1. Penetrations through fire-resistance-rated floor and roof assemblies requiring protected

openings including both empty openings and openings that contain penetrations.
2. Penetrations through fire-resistance-rated wall assemblies including both empty openings

and openings that contain penetrations.
3. Membrane penetrations in fire-resistance-rated wall and roof-ceiling assemblies where

items penetrate one side of the barrier.
4. Joints in fire-resistance-rated assemblies that allow independent movement.
5. Perimeter of the horizontal fire-resistance rated assembly and exterior wall between a

rated floor/roof and the exterior wall assembly that is not fire-resistance rated.
6. Joints, through penetrations and membrane penetrations in smoke barriers, smoke

partitions and those assemblies required to limit, restrict or retard the passage of smoke.
1.03 RELATED REQUIREMENTS

A. Refer to "Code Compliance Drawings" for location or fire rated assemblies. At a minimum all
corridor walls and all floors between stories shall have a 1 hour fire rating.

B. Statement of Special Inspections (included in the front end documents when applicable).
C. Sample Firestop Schedule (at the end of this section).
D. Section 01 4533 - Code Required Special Inspections.
E. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
F. Section 01 7000 - Execution and Closeout Requirements:  Cutting and patching.
G. Section 09 2116 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.
H. Division 03 0000 - Concrete; concrete work.
I. Division 04 0000 - Masonry.
J. Division 21 0000 - Fire Suppression.
K. Division 22 0000 - Plumbing.
L. Division 23 0000 - Heating, Ventilation and Air Conditioning.
M. Division 26 0000 - Electrical.
N. Division 27 0000 - Communications.
O. Division 28 0000 - Electronic Safety and Security.
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1.04 DEFINITIONS
A. Barrier: Any bearing or non-bearing wall or floor that has an hourly fire and smoke rating.
B. Fire-Resistant Firestop Joint System: An assemblage of specific materials or products that are

designed, tested and fire-resistance rated in accordance with either ASTM E1966 or UL 2079 
to resist for a prescribed period of time the passage of fire through joints made in or between
fire-resistance rated assemblies.

C. Joint: Any gap, joint, or opening, whether static or dynamic, between two fire-rated barriers
including to where the top of the wall meets the floor; bottom of wall meets the floor; wall edge
to wall edge applications; floor edge to floor edge applications; floor edge to wall; or where one
fire-rated barrier meets a non fire-rated assembly such as at fire-rated floor edge to non-fire-
rated exterior wall and top of fire-rated wall to non-fire-rated roof assembly.

D. Membrane Penetration: Any penetration in a fire-rated wall or floor/roof-ceiling assembly that
breaches only one side of the barrier.

E. Membrane Penetration Firestop System: An assemblage consisting of a fire-resistance rated
floor-ceiling, roof-ceiling or wall assembly, one or more penetrating items installed into or
passing through the breach in one side of the assembly and the materials or devices, or both,
installed to resist the spread of fire into the assembly for a prescribed period of time.

F. Through Penetration: Any penetration of a fire-rated wall or floor assembly that completely
breaches the barrier.

G. Through Penetration Firestop System: An assemblage of specific materials or products that are
designed, tested and fire-resistance rated in accordance with either ASTM E814 or UL 1479 to
resist for the prescribed period of time the passage of fire through penetrations made in fire-
resistance rated assemblies.

1.05 REFERENCE STANDARDS
A. ICC (IBC) - International Building Code; Most Recent Edition adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
B. International Firestop Council (IFC) - Recommended IFC Guidelines for Evaluating Firestop

System Engineering Judgements; Current Edition.
C. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials

2020.
D. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a

(Reapproved 2017).
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 2020.
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 2013 (Reapproved 2017).

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 - Firestop Contractors 2013.
M. FM (AG) - FM Approval Guide current edition.
N. SCAQMD 1168 - Adhesive and Sealant Applications 1989 (Amended 2017).
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O. UL 1479 - Standard for Fire Tests of Penetration Firestops Current Edition, Including All
Revisions.

P. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems Current Edition,
Including All Revisions.

Q. UL (DIR) - Online Certifications Directory Current Edition.
R. UL (FRD) - Fire Resistance Directory Current Edition.

1.06 PERFORMANCE REQUIREMENTS
A. Penetrations: Provide and install firestopping products that once installed to the tested and

listed system or engineering judgement (EJ) / equivalent fire-resistance rated assembly
(EFRRA) to become firestop systems or EJ/EFRRA's that are produced to resist the spread of
fire, and/or the passage of smoke through breaches, gaps, openings, in fire-resistance-rated
and smoke resistant assemblies according to requirements indicated, including but not limited
to the following:
1. Firestop all breaches made in fire-resistance-rated assemblies for penetrating items

passing through fire-resistance-rated wall and floor assemblies and other locations
indicated on the Contract Drawings.

2. Provide and install complete penetration firestopping systems that have been tested and
approved by a nationally recognized third-party testing agency to the listing and the
manufacturer's installation instructions.

3. F-Rated Through-Penetration Firestop Systems: Provide through-penetration firestop
systems with F (fire resistance) ratings indicated, as determined through testing in
accordance with ASTM E 814 or UL1479, but not less than one hour or the fire-resistance
rating of the construction being penetrated by the penetrating item.

4. T-Rating  Through-Penetration Firestop Systems: Provide firestop systems with T
(temperature) ratings, in addition to F ratings, as determined per ASTM E 814 or UL 1479,
in horizontal fire-resistance-rated assemblies and where required by the Building Code.

5. L-Rated Through-Penetration Firestop Systems: Provide firestop systems with L (air
leakage) ratings,  in addition to F and T ratings, as determined in accordance with UL
1479, in smoke barriers and smoke partitions where required by the Building Code.

6. W-Rated Through-Penetration Firestop Systems: Provide firestop systems with W (water
resistance) ratings, in addition to F, T and L ratings, as determined in accordance with UL
1479, for wet areas of the building including but not limited to janitor closets, bathrooms,
kitchen areas and for wet piping penetrations for plumbing, mechanical and wet-pipe
sprinkler systems.

7. For penetrations involving non-metallic, CPVC, PVC, or plastic piping, tubing, or conduit,
provide firestop systems that are chemically compatible in accordance with manufacturer
requirements.

8. For penetrations involving insulated piping, provide firestop systems not requiring removal
of insulation.

9. For penetrations involving fire or fire/smoke dampers, only firestop products approved by
the damper manufacturer shall be installed in accordance with the damper installation
instructions.

10. Penetrations near head-of-wall joints are restricted within 6 inches of the head-of-wall joint
where dynamic joints require proper movement.

B. Perimeter Interior Fire Barrier Systems: Provide perimeter interior fire barrier systems with fire-
resistance ratings indicated, as determined per ASTM E 2307, but not less than fire-resistance
rating of the floor construction.

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.
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1. For firestopping assemblies exposed to view, traffic, moisture, and physical damage,
provide products that after curing do not deteriorate when exposed to these conditions
both during and after construction.

2. For floor penetrations exposed to possible loading and traffic, provide firestop systems
capable of supporting floor loads involved either by installing floor plates, covers, or by
other means, as specified by the Architect.

3. L-Rating Systems: Provide firestop systems with L-ratings at smoke barrier joints and at
the intersection of horizontal smoke barriers and exterior curtain wall construction not
exceeding 5 cfm/lf.  Provide firestop system at smoke barrier joints.

D. Where there is no specific third-party tested and listed, classified firestop system available for a
particular firestop configuration, the Contractor with the Firestop Manufacturer's Representative
shall obtain from the firestop manufacturer, an (EJ) or (EFRRA) for submittal. All EJ's shall
follow the current International Firestop Council (IFC) Guidelines for Evaluating Firestop
Systems in Engineering Judgements and shall state that the manufacturer believes the EJ
would pass the fire tests referenced for the application, if tested.

1.07 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Schedule of Firestopping:  List each type of penetration and joint system, fire rating of the

penetrated assembly, and firestopping test or design number. The BCA Sample Firestop
Schedule is for information only and will not be acted on for approval. See BCA Sample
Firestop Schedule at the end of this section.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.
Provide illustration drawings on each type of tested and listed firestop system being used on
the Project.

D. Sustainable Design Submittal:  Submit VOC content documentation for all non-preformed
materials.

E. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
F. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
G. Installer Qualification:  Submit qualification statements for installing mechanics.
H. Firestopping Manufacturer's Representative contact information as listed in Quality Assurance.
I. Engineering Judgements if applicable.
J. Manufacturer's self-adhering vinyl firestop label samples. Include the following information:

1. "WARNING - Do Not Disturb, Through Penetration Firestop System. Notify Building
Management of Any Damage." or  "WARNING - Do Not Disturb, Joint Firestop System.
Notify Building Management of Any Damage."

2. F, T, L and W ratings as applicable.
3. Firestop system manufacturer's name.
4. Firestop system UL designation.
5. Product.
6. Contractor's name.
7. Installer's name and phone number.
8. Date of installation.

K. Manufacturer's qualifications as listed in Quality Assurance.
L. Installer's qualifications as listed in Quality Assurance.

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.
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2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-
es.org will be considered as constituting an acceptable test report.

3. Submission of actual test reports is required for assemblies for which none of the above
substantiation exists.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Trained by manufacturer.
2. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of

the following requirements:
a. Verification of minimum three years documented experience installing work of this

type.
b. Verification of at least five satisfactorily completed projects of comparable size and

type.
c. Licensed by local authorities having jurisdiction (AHJ).

D. Pre-Installation Conference: This conference should be a joint meeting attended by the Owner's
Representative and Prime Contractors, respective firestopping sub-contractors, firestopping
company field advisors and testing agencies to review project requirements. The agenda
should include the following topics:
1. Review Scope of Work.
2. Review shop drawings and completed firestop schedule.
3. Discuss identification labeling and locations.
4. Discuss wall markings and locations.
5. Review schedule, coordination and sequencing with all Trades.
6. Review coordination with special inspection requirements.
7. Review any engineering judgements or other special requirements.
8. Review mock-up requirements.
9. Review Firestop Application Log.

E. Manufacturer's Company Field Advisor: Secure the services of a Company Field Advisor for the
following:
1. Render advice to the Contractor regarding suitability of firestopping systems for the

various project conditions.
2. Assist Contractor with completing the Schedule of Firestopping. See  Sample Firestop

Schedule at the end of this Section.
3. Attend Pre-installation Conference.
4. Assist installers with manufacturer's installation requirements.
5. Advise the Contractor on ASTM special inspection requirements for both visual and

destructive testing methods.
6. Assist in providing Engineering Judgements from manufacturer's technical specialists

when necessary.
F. 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.
G. 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
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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. Or approved equal.
11. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. Firestopping Materials:  Any materials meeting requirements.
B. Prohibited Materials: Do not use firestopping materials containing asbestos or lead and shall

not incorportae nor require use of hazardous solvents.
C. Volatile Organic Compound (VOC) Content:  Provide products having VOC content lower than

that required by SCAQMD 1168.
D. Mold and Mildew Resistance: Provide firestopping materials with mold and mildew resistance

rating of zero(0) in accordance with ASTM G21 .
E. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of

materials as required for tested firestopping assembly.
F. Fire Ratings:  Refer to drawings for required systems and ratings.
G. Firestopping sealants must be flexible, allowing for normal movement.
H. Firestopping materials shall not shrink upon drying as evidenced by cracking or pulling back

from contact surfaces such that a void is created.
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 Joint System Firestopping at Joints Between Fire-Rated Wall Assemblies and

Non-Rated Horizontal Assemblies:  Use system that has been tested according to ASTM
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E2837 to have fire resistance F Rating equal to required fire rating of floor or wall, whichever is
greater.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.
C. Floor-to-Floor, Wall-to-Wall, and Wall-to-Floor Joints, Except Perimeter, Where Both Are Fire-

Rated:  Use system that has been tested according to ASTM E1966 or UL 2079 to have fire
resistance F Rating equal to required fire rating of the assembly in which the joint occurs.
1. Movement:  Provide systems that have been tested to show movement capability as

indicated.
2. Air Leakage:  Provide systems that have been tested to show L Rating as indicated or

required by Building Code.
3. Watertightness:  Provide systems that have been tested to show W Rating as indicated.
4. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will

be considered evidence of successful testing.
D. Through Penetration Firestopping:  Use system that has been tested according to ASTM E814

to have fire resistance F Rating equal to required fire rating of penetrated assembly.
1. Temperature Rise:  Provide systems that have been tested to show T Rating as indicated

or required by Building Code.
2. Air Leakage:  Provide systems that have been tested to show L Rating as indicated or

required by Building Code.
3. Watertightness:  Provide systems that have been tested to show W Rating as indicated.
4. Listing by FM (AG), ITS (DIR), UL (DIR), or UL (FRD) in their certification directories will

be considered evidence of successful testing.
E. Membrane Penetrations: Use system that has been tested according to ASTM E814 to have

fire resistance F Rating equal to required fire rating of penetrating assembly.
2.04 FIRESTOPPING FOR FLOOR-TO-FLOOR, WALL-TO-FLOOR, AND WALL-TO-WALL JOINTS

A. Concrete and Concrete Masonry Walls and Floors:
1. Floor to Floor Joints:

a. 3 Hour Construction:  UL System FF-D-1001; Specified Technologies Inc. SIL
silicone sealant.

b. 3 Hour Construction:  UL System FF-D-1008; Specified Technologies Inc. ES
Elastomeric Firestop Sealant.

c. 3 Hour Construction:  UL System FF-D-1025; Specified Technologies Inc. AS200
Elastomeric Spray.

2. Top of  Wall Joints at Concrete/Concrete Masonry Wall to Concrete Over Metal Deck
Floor:
a. 3 Hour Construction:  UL System HW-D-0139; Specified Technologies Inc. AS200

Elastomeric Spray.
3. Concrete/Concrete Masonry Wall to Wall Joint Systems That Have Not Been Tested For

Movement Capabilities (Static):
a. 3 Hour Construction:  UL System WW-S-0038; Specified Technologies Inc. SIL

silicone sealant.
4. Concrete/Concrete Masonry Wall to Wall Joint Systems That Have Movement Capabilities

(Dynamic):
a. 3 Hour Construction:  UL System WW-D-1001; Specified Technologies Inc. SIL

silicone sealant.
B. Gypsum Board Walls:

1. Wall to Wall Joints That Have Not Been Tested For Movement Capabilities (Static):
a. 1 Hour Construction:  UL System WW-S-0063; Specified Technologies Inc.

SpeedFlex TTG Track Top Gasket.
2. Top of Wall Joints at Concrete Over Metal Deck:

a. 1 Hour Construction:  UL System HW-D-0034; Specified Technologies Inc. ES
Elastomeric Firestop Sealant.
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2.05 FIRESTOPPING FOR FLOOR-TO-WALL JOINTS
A. Floor-To-Wall Joint System That Have Movement Capabilities (Dynamic):

1. 3 Hour Construction:  UL System FW-D-1001; Specified Technologies Inc. SIL silicone
sealant.

2. 3 Hour Construction:  UL System FW-D-1007; Specified Technologies Inc. ES Elastomeric
Firestop Sealant.

2.06 FIRESTOPPING PENETRATIONS THROUGH CONCRETE AND CONCRETE MASONRY
CONSTRUCTION
A. Blank Openings:

1. In Floors or Walls:
a. 3 Hour Construction:  UL System C-AJ-0135; Specified Technologies Inc. FP

Intumescent Firestop Plug.
B. Penetrations Through Floors or Walls By:

1. Multiple Penetrations in Large Openings:
a. 2 Hour Construction:  UL System C-AJ-8143; Hilti FS-ONE MAX Intumescent

Firestop Sealant.
b. 2 Hour Construction:  UL System C-AJ-8055; Specified Technologies Inc. SSP

Firestop Putty.
2. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 3 Hour Construction:  UL System C-AJ-1079; Specified Technologies Inc. SSS
Intumescent Firestop Sealant.

3. Cable Trays with Electrical Cables:
a. 3 Hour Construction:  UL System C-AJ-4093; Hilti CFS-BL Firestop Block.

4. Electrical Busways:
a. 3 Hour Construction:  UL System C-AJ-6017; Hilti FS-ONE MAX Intumescent

Firestop Sealant.
5. Insulated Pipes:

a. 3 Hour Construction:  UL System C-AJ-5090; Hilti FS-ONE MAX Intumescent
Firestop Sealant.

C. Penetrations Through Floors By:
1. Electrical Busways:

D. Penetrations Through Walls By:
1. Uninsulated Metallic Pipe, Conduit, and Tubing:

a. 1 Hour Construction:  UL System W-J-1067; Hilti FS-ONE MAX Intumescent Firestop
Sealant.

2. HVAC Ducts, Insulated:
a. 2 Hour Construction:  UL System W-J-7112; Hilti FS-ONE MAX Intumescent Firestop

Sealant.
2.07 FIRESTOPPING PENETRATIONS THROUGH FRAMED FLOORS

A. Metallic Pipe, Conduit, and Tubing Penetrations in Framed Floors:
1. 1 Hour Construction:  UL System F-C-1053; Specified Technologies Inc. WF300

Intumescent Firestop Caulk (for wood frame construction).
2.08 FIRESTOPPING PENETRATIONS THROUGH GYPSUM BOARD WALLS

A. Blank Openings:
1. 1 Hour Construction:  UL System W-L-0032; Specified Technologies Inc. FP Intumescent

Firestop Plug.
2.09 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements. 
1. Fire Ratings:  Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in

accordance with ASTM E814, ASTM E119, or UL 1479 with F Rating equal to fire rating of
penetrated assembly and minimum T Rating Equal to F Rating and in compliance with
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other specified requirements.
2. Fire Ratings:  See drawings for required ratings.

B. Firestopping at Uninsulated Metallic Pipe and Conduit Penetrations , of diameter 4 inches  or
less:  Any material meeting requirements. 

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. Coordinate visual inspections with Independent Testing Agency as Work is being performed
according to ASTM E2174 and ASTM E2393.

C. Repair or replace penetration firestopping and joint firestopping at locations where visual
inspection results indicate penetration and joint firestopping do not meet specified requirements
and manufacturer's tested and listed firestop system.

D. If Work is not coordinated with Independent Testing Agency for visual inspections, then
destructive inspections will be required according to ASTM E2174 and ASTM E2393.

E. Repair or replace through-penetration, membrane penetration and joint penetration firestopping
at locations where destructive inspection is performed at no cost to the Owner.
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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 07 9200
JOINT SEALANTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.
B. Joint backings and accessories.
C. Owner-provided field quality control.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  Additional

requirements for sealants and primers.
B. Section 07 8400 - Firestopping:  Firestopping sealants.
C. Section 07 9513 - Expansion Joint Cover Assemblies:  Sealants forming part of expansion joint

cover assemblies.
D. Section 08 7100 - Door Hardware:  Setting exterior door thresholds in sealant.
E. Section 08 8000 - Glazing:  Glazing sealants and accessories.
F. Section 09 2116 - Gypsum Board Assemblies:  Sealing acoustical and sound-rated walls and

ceilings.
G. Section 09 3000 - Tiling:  Sealant between tile and plumbing fixtures and at junctions with other

materials and changes in plane.
1.03 REFERENCE STANDARDS

A. ASTM C661 - Standard Test Method for Indentation Hardness of Elastomeric-Type Sealants by
Means of a Durometer 2015 (Reapproved 2022).

B. ASTM C834 - Standard Specification for Latex Sealants 2017.
C. ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for

Concrete 2020a.
D. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications 2019.
E. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 2018.
F. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.
G. ASTM C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants 2018.
H. ASTM C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid-

Applied Sealants 2018.
I. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness 2015

(Reapproved 2021).
J. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--

Tension 2016 (Reapproved 2021).
K. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials

2020.
L. UL 263 - Standard for Fire Tests of Building Construction and Materials Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be

used, that includes the following.
1. Physical characteristics, including movement capability, VOC content, hardness, cure

time, and color availability.
2. List of backing materials approved for use with the specific product.
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3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.
4. Substrates the product should not be used on.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing the work of this section and with at

least three years of documented experience.
B. Owner will employ an independent testing agency to perform the field quality control inspection

and testing as referenced in PART 3 of this section and as follows, to prepare and submit the
field quality control plan and log, and to provide recommendations of remedies in the case of
failure.

1.06 WARRANTY
A. Correct defective work within a five year period after Date of Substantial Completion.
B. Warranty:  Include coverage for installed sealants and accessories that fail to achieve

 watertight seal , exhibit loss of adhesion or cohesion, or do not cure.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Non-Sag Sealants:  Permits application in joints on vertical surfaces without sagging or
slumping.
1. ADFAST Corporation :  www.adfastcorp.com/#sle.
2. Bostik Inc :  www.bostik-us.com/#sle.
3. Dow Chemical Company :  consumer.dow.com/en-us/industry/ind-building-

construction.html/#sle.
4. Pecora Corporation :  www.pecora.com/#sle.
5. Tremco Commercial Sealants & Waterproofing :  www.tremcosealants.com/#sle.
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 JOINT SEALANT APPLICATIONS
A. Scope:

1. Exterior Joints:  Seal open joints, whether or not the joint is indicated on drawings, unless
specifically indicated not to be sealed. Exterior joints to be sealed include, but are not
limited to, the following items.
a. Wall expansion and control joints.
b. Joints between door, window, and other frames and adjacent construction.
c. Joints between different exposed materials.
d. Openings below ledge angles in masonry.
e. Other joints indicated below.

2. Interior Joints:  Do not seal interior joints unless specifically indicated to be sealed. Interior
joints to be sealed include, but are not limited to, the following items.
a. Joints between door, window, and other frames and adjacent construction.
b. In sound-rated wall and ceiling assemblies, gaps at electrical outlets, wiring devices,

piping, and other openings; between wall/ceiling and other construction; and other
flanking sound paths.

c. Other joints indicated below.
3. Do not seal the following types of joints.

a. Intentional weepholes in masonry.
b. Joints indicated to be treated with manufactured expansion joint cover or some other

type of sealing device.
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c. Joints where sealant is specified to be provided by manufacturer of product to be
sealed.

d. Joints where installation of sealant is specified in another section.
e. Joints between suspended panel ceilings/grid and walls.

B. Exterior Joints:  Use non-sag non-staining silicone  sealant, unless otherwise indicated.
C. Interior Joints:  Use non-sag polyurethane  sealant, unless otherwise indicated.

1. In Sound-Rated Assemblies:  Acrylic emulsion latex  sealant.
D. Interior Wet Areas:  ; fixtures in wet areas include plumbing fixtures, food service equipment,

countertops, cabinets, other similar items, and [______] .
E. Sound-Rated Assemblies:  Walls and ceilings identified as "STC-rated", "sound-rated", or

"acoustical".
2.03 NONSAG JOINT SEALANTS

A. Non-Staining Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to
withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent , minimum.
2. Non-Staining To Porous Stone:  Non-staining to light-colored natural stone when tested in

accordance with ASTM C1248.
3. Dirt Pick-Up:  Reduced dirt pick-up compared to other silicone sealants.
4. Color:  To be selected by Architect from manufacturer's standard range.
5. Manufacturers:

a. ADFAST Corporation; ADSEAL LM 4600 Series:  www.adfastcorp.com/#sle.
b. Dow Chemical Company; DOWSIL 756 SMS Building Sealant:

 consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.
c. Pecora Corporation; Pecora 890 NST (Non-Staining Technology):

 www.pecora.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Silicone Sealant:  ASTM C920, Grade NS, Use T; single-component , explicitly approved by
manufacturer for traffic exposure when recessed below traffic surface; not expected to
withstand continuous water immersion.
1. Movement Capability:  Plus 100 percent and minus 50 percent, minimum.
2. Color:  To be selected by Architect from manufacturer's standard range.
3. Manufacturers:

a. Dow Chemical Company; DOWSIL NS Parking Structure Sealant:
 consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.

b. Pecora Corporation; Pecora 301 NS (Non-Sag):  www.pecora.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

C. Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; not expected to withstand
continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent, minimum.
2. Color:  To be selected by Architect from manufacturer's standard range.
3. Manufacturers:

a. ADFAST Corporation; ADSEAL Production 4550 Series:  www.adfastcorp.com/#sle.
b. Dow Chemical Company; DOWSIL 999-A Building and Glazing Sealant:

 consumer.dow.com/en-us/industry/ind-building-construction.html/#sle.
c. Pecora Corporation; Pecora 860:  www.pecora.com/#sle.

D. Mildew-Resistant Silicone Sealant:  ASTM C920, Grade NS, Uses M and A; single component,
mildew resistant; not expected to withstand continuous water immersion or traffic.
1. Color:  White.
2. Manufacturers:

a. ADFAST Corporation; ADSEAL KB 4800 Series:  www.adfastcorp.com/#sle.
b. Pecora Corporation; Pecora 898 NST (Non-Staining Technology):

 www.pecora.com/#sle.
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c. Substitutions:  See Section 01 6000 - Product Requirements.
E. Polymer Sealant:  ASTM C920; single component, cured sealant is paintable and mold/mildew

resistant, low odor and VOC, and ultraviolet (UV) resistant.
1. Adheres to wet surfaces.
2. Color:  White.
3. Manufacturers:

a. ADFAST Corporation; ADSEAL DWSP 1940 Series:  www.adfastcorp.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

F. Tamper-Resistant, Silyl-Terminated Polyether (STPE) and Polyurethane (STPU)  Sealant:
 ASTM C920, Grade NS, Uses M and A; single component; not expected to withstand
continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 25 percent , minimum
2. Hardness Range:  25 to 30, Shore A, when tested in accordance with ASTM C661.
3. Color:  To be selected by Architect from manufacturer's standard range.
4. Manufacturers:

a. Pecora Corporation; DynaTrol I-XL Hybrid:  www.pecora.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

G. Polyurethane Sealant:  ASTM C920, Grade NS, Uses M and A; single or multi-component ; not
expected to withstand continuous water immersion or traffic.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Manufacturers:

a. Pecora Corporation; DynaFlex:  www.pecora.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

H. Polyurethane Sealant for Continuous Water Immersion:  ASTM C920, Grade NS, Uses M and
A; single or multi-component ; explicitly approved by manufacturer for continuous water
immersion; suitable for traffic exposure when recessed below traffic surface.
1. Movement Capability:  Plus and minus 35 percent, minimum.
2. Color:  To be selected by Architect from manufacturer's standard range.
3. Manufacturers:

a. Sika Corporation; Sikaflex-1a:  www.usa-sika.com/#sle.
b. Sika Corporation; Sikaflex-2c NS:  www.usa-sika.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

I. Epoxy Sealant:  ASTM C881/C881M, Type I and III, Grade 3, Class B and C; two-component.
1. Hardness Range:  65 to 75, Shore D, when tested in accordance with ASTM C661.
2. Color:  To be selected by Architect from manufacturer's standard range.
3. Service Temperature Range:  40 to 120 degrees F.
4. Manufacturers:

a. Pecora Corporation; DynaPoxy EP-1200 Two-Part Epoxy Security Sealant:
 www.pecora.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
J. Acrylic-Urethane Sealant:  ASTM C920, Grade NS, Uses M and A; single component;

paintable; not expected to withstand continuous water immersion or traffic.
1. Movement Capability:  Plus and minus 12-1/2 percent, minimum.
2. Hardness Range:  15 to 40, Shore A, when tested in accordance with ASTM C661.
3. Color:  White.
4. Service Temperature Range:  Minus 40 to 180 degrees F.
5. Manufacturers:

a. DAP Products Inc; DYNAFLEX 920 Sealant:  www.dapspecline.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

K. Type [___] - Acrylic Emulsion Latex:  Water-based; ASTM C834, single component, non-
staining, non-bleeding, non-sagging; not intended for exterior use.
1. Color:  To be selected by Architect from manufacturer's standard range.
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2. Manufacturers:
a. Pecora Corporation; AC-20 +Silicone:  www.pecora.com/#sle.

L. Acrylic Latex Sealant:  ASTM C834; for use as acoustical sealant and in firestopping systems
for expansion joints and through penetrations.
1. Color:  To be selected by Architect from manufacturer's standard range.
2. Fire Rated System:  Complies with UL 263 and ASTM E119 with UL fire resistance

classifications.
3. Manufacturers:

a. Pecora Corporation; AC-20 FTR (Fire and Temperature Rated):
 www.pecora.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2.04 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,
compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.
1. Type  for Joints Subject to Pedestrian or Vehicular Traffic:  ASTM C1330; Type B - Bi-

Cellular Polyethylene.
2. Closed Cell and Bi-Cellular:  25 to 33 percent larger in diameter than joint width.
3. Manufacturers:

a. ADFAST Corporation; ADSEAL BR-2600 (Backer Rod):  www.adfastcorp.com/#sle.
B. Preformed Extruded Silicone Joint Seal:  Pre-cured low-modulus silicone extrusion, in sizes to

fit applications indicated on drawings, combined with a neutral-curing liquid silicone sealant for
bonding joint seal to substrates.
1. Size:  1 inch wide, in rolls 100 feet long.
2. Thickness:  0.78 inch, with ridges along outside bottom edges for bonding area.
3. Color:  As selected by Architect..
4. Durometer Hardness, Type A:  26 to 32, minimum, when tested in accordance with ASTM

D2240.
5. Tensile Strength:  218 psi, in accordance with ASTM D412.
6. Elongation at Break:  554 percent, in accordance with ASTM D412.
7. Manufacturers:

a. Tremco Commercial Sealants & Waterproofing; Spectrem Simple Seal:
 www.tremcosealants.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
C. Preformed Extruded Polyurethane Joint Seal:  Medium-modulus, preformed polyurethane

extrusion used to bridge joints under elastomeric wall coatings, in sizes to fit applications
indicated on drawings, combined with polyurethane sealant for bonding joint seal to substrates.
1. Size:  1-1/2 inch wide, in rolls 100 feet long.
2. Thickness:  0.051 inch, with ridges along outside bottom edges for bonding area.
3. Color:  Light gray.
4. Durometer Hardness, Type A:  55, minimum, when tested in accordance with ASTM

D2240.
5. Tensile Strength:  532 psi, in accordance with ASTM D412.
6. Elongation at Break:  690 percent, in accordance with ASTM D412.
7. Manufacturers:

a. Tremco Commercial Sealants & Waterproofing; Dymonic Simple Seal:
 www.tremcosealants.com/#sle.

D. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

E. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.
B. Verify that backing materials are compatible with sealants.
C. Verify that backer rods are of the correct size.

3.02 PREPARATION
A. Remove loose materials and foreign matter that could impair adhesion of sealant.
B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.
C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.
D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant

work; be aware that sealant drips and smears may not be completely removable.
E. Concrete Floor Joints That Will Be Exposed in Completed Work:  Test joint filler in

inconspicuous area to verify that it 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 backing tape where backer rod cannot be used.
F. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without

getting sealant on adjacent surfaces.
G. Do not install sealant when ambient temperature is outside manufacturer's recommended

temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

H. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

3.04 FIELD QUALITY CONTROL
A. Perform field quality control inspection/testing as specified in PART 1 under QUALITY

ASSURANCE article.
B. Remove and replace failed portions of sealants using same materials and procedures as

indicated for original installation.
3.05 POST-OCCUPANCY

A. Post-Occupancy Inspection:  Perform visual inspection of entire length of project sealant joints
at a time that joints have opened to their greatest width; i.e. at low temperature in thermal cycle.
 Report failures immediately and repair.

END OF SECTION
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SECTION 07 9513
EXPANSION JOINT COVER ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Expansion joint cover assemblies for floor, wall, and ceiling  surfaces.
1.02 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

B. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2021.

C. ASTM B308/B308M - Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural
Profiles 2020.

D. ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems 2015 (Reapproved
2019).

E. UL 2079 - Standard for Tests for Fire Resistance of Building Joint Systems Current Edition,
Including All Revisions.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Expansion Joint Cover Assemblies:
1. Construction Specialties, Inc :  www.c-sgroup.com/#sle.
2. EMSEAL Joint Systems, Ltd :  www.emseal.com/#sle.
3. MM Systems Corp :  www.mmsystemscorp.com/#sle.
4. Watson Bowman Acme Corporation :  www.watsonbowmanacme.com/#sle.
5. Balco, Inc.; www.balcousa.com .
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 EXPANSION JOINT COVER ASSEMBLY APPLICATIONS
A. Interior Floor Joints Subject to Thermal Movement:

1. Manufacturers:
a. Balco, Inc; No-Bump Floor to Floor System, Aluminum (NBAF):

 www.balcousa.com/#sle.
b. Construction Specialties, Inc; Allway Standard Metal Floor Covers:  www.c-

sgroup.com/#sle.
B. Interior Floor Joints Subject to Seismic Movement:

1. Manufacturers:
a. Construction Specialties, Inc; Allway Seismic Metal Floor Covers:  www.c-

sgroup.com/#sle.
C. Interior Wall/Ceiling Joints Subject to Thermal Movement:

1. Manufacturers:
a. Balco, Inc; Wall and Ceiling Snap-On Joint Cover (WD):  www.balcousa.com/#sle.
b. Construction Specialties, Inc; Allway Standard Wall and Ceiling Covers:  www.c-

sgroup.com/#sle.
D. Interior Non-Fire-Rated Wall/Ceiling Joints Subject to Seismic Movement:

1. Manufacturers:
a. Construction Specialties, Inc; Flush Seismic Wall and Ceiling Covers:  www.c-

sgroup.com/#sle.
E. Interior Fire-Rated Floor/Wall Joints Subject to Seismic Movement:

1. Manufacturers:
a. Watson Bowman Acme Corporation; Wabo FlameGuard II:

 www.watsonbowmanacme.com/#sle.
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F. Interior Fire-Rated Wall/Ceiling/Floor Joints Subject to Thermal Movement:
1. Manufacturers:

a. Construction Specialties, Inc; Fire Barriers:  www.c-sgroup.com/#sle.
G. Interior/Exterior Fire-Rated Wall Joints Subject to Thermal Movement:

1. Manufacturers:
a. EMSEAL Joint Systems, Ltd; Emshield WFR2 System:  www.emseal.com/#sle.

H. Exterior Wall Joints Subject to Thermal Movement:
1. Manufacturers:

a. Construction Specialties, Inc; Exterior Wall Covers:  www.c-sgroup.com/#sle.
I. Exterior Roof Bellows with Metal Flange Expansion Joint Covers:

1. Manufacturers:
a. Balco, Inc; Roof Bellows, Aluminum Flanges (BRBA):  www.balcousa.com/#sle.

J. Exterior Roof Expansion Joint Covers:
1. Manufacturers:

K. Parking/Traffic Deck Joints Subject to Seismic Movement:
L. Below Grade, Blind-Side and Positive-Side, and Under-Slab Joints:

1. Manufacturers:
a. EMSEAL Joint Systems, Ltd; BG System:  www.emseal.com/#sle.

2.03 EXPANSION JOINT COVER ASSEMBLIES
A. Expansion Joint Cover Assemblies - General:  Factory-fabricated and assembled; designed to

completely fill joint openings, sealed to prevent passage of air, dust, water, smoke; suitable for
traffic expected.
1. Joint Dimensions and Configurations:  As indicated on drawings.
2. Joint Cover Sizes:  Selected to suit joint width and configuration, based on manufacturer's

published recommendations and limitations.
3. Joint Cover Styles:  As indicated on drawings.
4. Joint Movement Capability:  If not indicated, provide minimum plus/minus 25 percent joint

movement capability.
5. Lengths:  Provide covers in full lengths required; avoid splicing wherever possible.
6. Anchors, Fasteners, and Fittings:  Provided by cover manufacturer.

B. Floor Joint Covers:  Coordinate with indicated floor coverings.
C. Covers In Fire Rated Assemblies:  Provide cover assembly having fire rating equivalent to that

of assembly into which it is installed.
2.04 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper; or ASTM
B308/B308M, 6061 alloy, T6 temper.
1. Exposed Finish Outdoors:  Medium bronze anodized .
2. Exposed Finish at Floors:  Medium bronze anodized.
3. Exposed Finish at Walls and Ceilings:  Medium bronze anodized .

B. Resilient Seals:
1. For Ceilings:  Any resilient material, flush, pleated, or hollow gasket.
2. For Pedestrian Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;

Shore A hardness of 40 to 50 Durometer.
3. For Vehicular Traffic Applications:  EPDM rubber, Neoprene, or Santoprene; no PVC;

Shore A hardness of 40 to 50 Durometer.
C. Anchors and Fasteners:  As recommended by cover manufacturer.
D. Ferrous Metal Anchors:  Galvanized where embedded in concrete or in contact with

cementitious materials.
E. Threaded Fasteners:  Aluminum.
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F. Backing Paint for Aluminum Components in Contact with Cementitious Materials:  Asphaltic
type.

2.05 ACCESSORIES
A. Resilient Fire Barrier:  For use with metal expansion joint covers and elastomeric seals without

use of mechanical fasteners, with fire rating in accordance with surrounding construction
performance capabilities.
1. Application:  Floor.
2. Fire Resistance Rating:  [_____] , in accordance with ASTM E1966 and UL 2079.
3. Joint Opening:  1 inch , nominal.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that joint preparation and dimensions are acceptable and in accordance with
manufacturer's requirements.

3.02 INSTALLATION
A. Install components and accessories in accordance with manufacturer's instructions.
B. Align work plumb and level, flush with adjacent surfaces.
C. Rigidly anchor to substrate to prevent misalignment.

3.03 PROTECTION
A. Do not permit traffic over unprotected floor joint surfaces.
B. Provide strippable coating to protect finish surface.

END OF SECTION
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SECTION 08 1116
ALUMINUM DOORS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush aluminum doors with fiberglass reinforced plastic (FRP) face sheets.
B. Aluminum frames.
C. Flush door panels.
D. Glazing.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealing joints between door frames and adjacent

construction.
B. Section 08 1416 - Flush Wood Doors:  Wood doors to be installed in aluminum frames specified

in this section.
C. Section 08 1213 - Hollow Metal Frames:  Fire rated door frames.
D. Section 08 7100 - Door Hardware:  Hardware for aluminum doors.
E. Section 08 8000 - Glazing:  Glazing materials for aluminum doors and frames.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

Windows, Doors, and Skylights 2017.
B. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products

2012.
C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document) 2015.
D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
E. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections 2009.
F. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron

and Steel Products 2017.
H. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
I. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
J. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
K. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
L. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum Impact Resistance of

Plastics 2010 (Reapproved 2018).
M. ASTM D570 - Standard Test Method for Water Absorption of Plastics 1998 (Reapproved 2018).
N. ASTM D638 - Standard Test Method for Tensile Properties of Plastics 2014.
O. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced

Plastics and Electrical Insulating Materials 2017.
P. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a

Barcol Impressor 2013a.
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Q. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

R. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016).

S. 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).

T. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference 2000 (Reapproved 2016).

U. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors 2002 (Reapproved 2018).

V. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference 2015.

W. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's descriptive literature for each type of door; include information on

fabrication methods.
C. Shop Drawings:  Include elevations of each opening type.

1. Verify dimensions by field measurements before fabrication and indicate on shop
drawings.

D. Selection Samples:  Complete set of color and finish options, using actual materials, for
Architect's selection.

E. Verification Samples:  Actual pieces of products in each finish specified, not less than 6 inches
square or 6 inches long for linear components. For finishes subject to color variation, include
not less than two samples illustrating extreme range to be anticipated.

F. Test Report:  Submit certified test reports from qualified independent testing agency indicating
doors comply with specified performance requirements.

G. Installer's qualification statement.
H. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
I. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
1.05 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 type specified and with at
least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver aluminum components in manufacturer's standard protective packaging, palleted,

crated, or banded together.
B. Inspect delivered components for damage and replace. Repaired components will not be

accepted.
C. Store components in clean, dry, indoor area, under cover in manufacturer's packaging until

installation.
D. Protect materials and finish from damage during handling and installation.
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1.07 FIELD CONDITIONS
A. Do not begin installation of interior aluminum components until space has been enclosed and

ambient thermal conditions are being maintained at levels consistent with final project
requirements.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide ten year manufacturer warranty for defects in workmanship and materials.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flush Aluminum Doors with Fiberglass Reinforced Plastic (FRP) Face Sheets:
1. Special-Lite, Inc ; SL-17 :  www.special-lite.com/#sle.

B. Aluminum Frames:
1. Special-Lite, Inc. .

2.02 DOORS AND FRAMES
A. Accessibility:  Comply with ICC A117.1 and ADA Standards.
B. Flush Aluminum Doors with  Fiberglass Reinforced Plastic (FRP) Face Sheets:  Aluminum

internal framing; no steel components.
1. Thickness:  1-3/4 inches.
2. Aluminum Finish:  Class I - Color anodized .
3. Facing:  Seamless, ultraviolet stabilized laminated FRP sheet.

a. Sheet Thickness:  0.12 inch, minimum.
b. Texture - FRP:  Pebble grain.
c. Surface Burning Characteristics:  Flame spread index (FSI) of 0 to 25, Class A, and

smoke developed index (SDI) of 450 or less; when tested in accordance with ASTM
E84.

d. Color:  Aluminum - medium bronze anodized .
e. Color - FRP:  to be selected by Architect from manufacturer's full range .

4. Weatherstripping:  Replaceable pile type; at jambs and head of exterior doors.
C. Aluminum Frames for Doors, Sidelights, or Transoms:  Extruded aluminum, non-thermally

broken hollow or C-shaped sections; no steel components.
1. Frame Depth:  4-1/4 inches.
2. Finish:  Same as doors.
3. Weatherstripping:  Replaceable pile type; at jambs and head.
4. Sidelight/Transom Glazing:  See Section 08 8000.

D. Dimensions and Shapes:  As indicated on drawings; dimensions indicated are nominal.
1. Provide vision lites as indicated on drawings.
2. Provide the following clearances:

a. Hinge and Lock Stiles:  1/8 inch.
b. Between Meeting Stiles:  1/4 inch.
c. At Top Rail and Bottom Rail:  1/8 inch.

2.03 COMPONENTS
A. Flush Door Panels:  Without visible seams on face sheet.

1. Framing and Hardware Backup:  Extruded aluminum tubing, 1/8 inch minimum thickness.
2. Perimeter Edges:  Extruded aluminum cap.
3. Laminating Adhesive:  Manufacturer's standard low-VOC materials.

B. Frames:  Extruded aluminum shapes, not less than 0.062 inch thick, reinforced at hinge and
strike locations.
1. Corner Brackets:  Extruded aluminum, fastened with stainless steel screws.
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2. Trim:  Extruded aluminum, not less than 0.062 inch thick, removable snap-in type without
exposed fasteners.

C. Vision Lites:  Extruded aluminum framed, gasket glazed.
1. Glazing:  See Section 08 8000.

D. Astragals and Edges for Double Doors:  Pairs of doors astragals, and door edge sealing and
protection devices.
1. Provide surface mounted astragal to cover or fill space for full door height between pair of

doors or door and adjacent jamb.
2. Edge Type:  Beveled edge
3. Material:  Aluminum.
4. Metal Finish:  color  powder coating.

E. Additional Door Hardware:  See Section 08 7100.
2.04 PERFORMANCE REQUIREMENTS

A. Provide door assemblies that have been designed and fabricated in compliance with specified
performance requirements.

B. Water Leakage:  No uncontrolled leakage on interior face when tested in accordance with
ASTM E331 at differential pressure of 7.5 psf.

C. Air Leakage:  Maximum of 0.1 cu ft/min/sq ft at 6.27 psf differential pressure, when tested in
accordance with ASTM E283.

D. Condensation Resistance Factor:  50, measured in accordance with AAMA 1503.
E. Overall U-value, Including Glazing:  0.35, minimum, measured on exterior door size required for

this project.
F. Acoustical Performance:  Sound Transmission Class (STC) of 25, minimum, when tested in

accordance with ASTM E90.
G. Fiberglass Reinforced Plastic (FRP) Face Sheet Properties:

1. Izod Impact Resistance:  ASTM D256, 7 ft lbf/inch of width, minimum, with notched izod.
2. Tensile Strength at Break:  ASTM D638, 13,250 psi, minimum.
3. Water Absorption:  ASTM D570, 0.16 percent, maximum, after 24 hours at 74 degrees F.
4. Flexural Strength:  ASTM D790, 27,000 psi, minimum.
5. Barcol Hardness:  ASTM D2583, minimum of 40 units.

2.05 MATERIALS
A. Aluminum Sheet:  ASTM B209 (ASTM B209M), alloy 5005, temper H14, stretcher leveled.
B. Extruded Aluminum:  ASTM B221 (ASTM B221M), alloy 6063, temper T5, or alloy 6463, temper

T5.
2.06 FINISHES

A. Class I Natural Anodized Finish:  Clear anodic coating; AAMA 611 AA-M12C22A41, minimum
dry film thickness (DFT) of 0.7 mils, 0.0007 inch.

B. Class I Color Anodized Finish:  Electrolytically deposited colored anodic coating; AAMA 611
AA-M12C22A44, minimum dry film thickness (DFT) of 0.7 mils, 0.0007 inch.

C. Color:  As selected by Architect from manufacturer's standard line .
D. Touch-Up Materials:  As recommended by coating manufacturer for field application.

2.07 ACCESSORIES
A. Fasteners:  Aluminum, non-magnetic stainless steel, or other material warranted by

manufacturer as non-corrosive and compatible with aluminum components.
B. Brackets and Reinforcements:  Manufacturer's high-strength aluminum units where feasible,

otherwise, non-magnetic stainless steel or steel hot-dip galvanized in compliance with ASTM
A123/A123M.

C. Bituminous Coating:  Cold-applied asphaltic mastic, compounded for 30-mil thickness per coat.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall surfaces and openings are ready to receive frames and are within tolerances
specified in manufacturer's instructions.

3.02 PREPARATION
A. Perform cutting, fitting, forming, drilling, and grinding of frames as required for project

conditions.
B. Replace components with damage to exposed finishes.
C. Separate dissimilar metals to prevent electrolytic action between metals.

3.03 INSTALLATION
A. Install doors and frames in accordance with manufacturer's instructions and approved shop

drawings.
B. Set frames plumb, square, level, and aligned to receive doors. Anchor frames to adjacent

construction in strict accordance with manufacturer's recommendations and within specified
tolerances.

C. Where aluminum surfaces contact metals other than stainless steel, zinc, or small areas of
white bronze, protect from direct contact by painting dissimilar metal with heavy coating of
bituminous paint.

D. Hang doors and adjust hardware to achieve specified clearances and proper door operation.
E. Comply with glazing installation requirements of Section 08 8000.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for independent field testing and inspection

requirements, and requirements for monitoring quality of specified product installations.
B. Provide field testing of installed aluminum doors by  independent laboratory in accordance with

AAMA 502 and AAMA/WDMA/CSA 101/I.S.2/A440 during construction process and before
installation of interior finishes.
1. Field test for water penetration in accordance with ASTM E1105 using Procedure B -

cyclic static air pressure difference; test pressure shall not be less than 1.9 psf.
2. Field test for air leakage in accordance with ASTM E783 with uniform static air pressure

difference of 6.27 psf.
C. Repair or replace fenestration components that have failed designated field testing, and retest

to verify performance complies with specified requirements.
3.05 CLEANING

A. Upon completion of installation, thoroughly clean door and frame surfaces in accordance with
AAMA 609 & 610.

B. Do not use abrasive, caustic, or acid cleaning agents.
3.06 PROTECTION

A. Protect products of this section from damage caused by subsequent construction until Date of
Substantial Completion.

B. Replace damaged or defective components that cannot be repaired to a condition
indistinguishable from undamaged components.

END OF SECTION
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SECTION 08 1213
HOLLOW METAL FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal frames for non-hollow metal doors.
B. Fire-rated hollow metal frames for non-hollow metal doors.
C. Interior glazed borrowed lite frames.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware:  Hardware, silencers, and weatherstripping.
B. Section 08 8000 - Glazing:  Glazed borrowed lites.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (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 2018.
C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100) 2017.
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 2020.
F. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable 2021a.

G. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength 2018a.

H. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete 2020.
I. ASTM C476 - Standard Specification for Grout for Masonry 2020.
J. BHMA A156.115 - Hardware Preparation In Steel Doors And Steel Frames 2016.
K. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
L. ITS (DIR) - Directory of Listed Products current edition.
M. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames 2002.
N. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames 2011.
O. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow

Metal Doors and Frames 2007.
P. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022.
Q. UL (DIR) - Online Certifications Directory Current Edition.
R. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,

Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Materials and details of design and construction, hardware locations,

reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.
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D. Manufacturer's Qualification Statement.
E. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in accordance with applicable requirements and in compliance with standards and/or
custom guidelines as indicated.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Hollow Metal Frames with Integral Casings:
1. Curries, 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.

2.02 PERFORMANCE REQUIREMENTS
A. Door Frame Type:  Provide hollow metal door frames with integral casings.

1. Interior Doors:  Use frames with integral casings.
B. 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.

C. Accessibility:  Comply with ICC A117.1 and ADA Standards.
D. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as indicated

on drawings.  Style:  Manufacturers standard.
E. 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 frame that is also indicated as being sound-rated must comply with the
requirements specified for exterior frames and for sound-rated frames; where two requirements
conflict, comply with the most stringent.

F. Hardware Preparations, Selections and Locations:  Comply with BHMA A156.115, NAAMM
HMMA 830, NAAMM HMMA 831 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

G. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

H. Mullions for Pairs of Doors:  Removable type , with profile similar to jambs.
I. Transom Bars:  Fixed, of profile same as jamb and head.
J. Frames for Interior Glazing or Borrowed Lites:  Construction and face dimensions to match door

frames, and as indicated on drawings.
K. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches high to fill

opening without cutting masonry units.
L. Frames Wider than 48 Inches:  Reinforce with steel channel fitted tightly into head of frame,

and flush with top.
2.03 HOLLOW METAL DOOR FRAMES WITH INTEGRAL CASINGS

A. Frame Finish:  Factory primed and field finished .
B. Interior Door Frames, Non-Fire Rated:  Slip-on type at gypsum board walls, and knock-down

type at masonry walls .
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).
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a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.
c. Frame Metal Thickness:  16 gauge, 0.053 inch, minimum.
d. Zinc Coating:  Manufacturer's standard coating thickness; ASTM A653/A653M.

C. Fire-Rated Door Frames:  Knock-down type .
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. Frame Metal Thickness:  16 gauge, 0.053 inch, minimum.
d. Zinc Coating:  Manufacturer's standard coating thickness; ASTM A653/A653M.

2. Fire Rating:  As indicated on Door and Frame Schedule, tested in accordance with UL
10C or NFPA 252 ("positive pressure fire tests").

3. Provide units listed and labeled by ITS (DIR) or UL (DIR).
a. Attach fire rating label to each fire rated unit.

2.04 FINISHES
A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.
B. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15 mil, 0.015 inch dry film

thickness (DFT) per coat; provide inert-type noncorrosive compound free of asbestos fibers,
sulfur components, and other deleterious impurities.
1. Fire-Rated Frames:  Comply with fire rating requirements indicated.

2.05 ACCESSORIES
A. 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.
B. 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.

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 INSTALLATION
A. Install frames in accordance with manufacturer's instructions and related requirements of

specified 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. Comply with glazing installation requirements of Section 08 8000.
F. Install door hardware as specified in Section 08 7100.

3.03 SCHEDULE
A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 08 1416
FLUSH WOOD DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Flush wood doors; flush  configuration; fire-rated and non-rated .
1.02 RELATED REQUIREMENTS

A. Section 06 2000 - Finish Carpentry:  Wood door frames.
B. Section 08 1213 - Hollow Metal Frames.
C. Section 08 7100 - Door Hardware.
D. Section 08 8000 - Glazing.
E. Section 09 2116 - Gypsum Board Assemblies:  Bullet-resistant sheathing and wallboard for

bullet-resistant partitions and walls.
1.03 REFERENCE STANDARDS

A. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass
2018.

B. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies Current Edition,
Including All Revisions.

C. WDMA I.S. 1A - Interior Architectural Wood Flush Doors 2013.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Indicate door core materials and construction; veneer species, type and

characteristics.
C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,

blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
D. Manufacturer's Qualification Statement.
E. Installer's Qualification Statement.
F. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section, with not less than three years of documented experience.
1. Company with at least one project within past five years with value of woodwork within at

least 20 percent of cost of woodwork for this project.
2. Accredited participant in the specified certification program prior to the commencement of

fabrication and throughout the duration of the project.
B. Installer Qualifications:  Company specializing in performing work of the type specified in this

section, with not less than three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging, and inspect for damage.
C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or

wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.



Port Jervis City School District 08 1416
Additions & Alterations to PJMS RE-BID 02.04.2022 Flush Wood Doors
Project No. 2019-011 PH1  Page No. 2  of 3 

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. VT Industries, Inc :  www.vtindustries.com/#sle.

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) or AWMAC/WI (NAAWS), unless noted otherwise.

2. Quality Standard:  Custom Grade, Heavy Duty performance, in accordance with WDMA
I.S. 1A.

3. Wood Veneer Faced Doors:  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 structural composite lumber core

(SCLC) , 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:  Natural birch , 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 .

2.05 DOOR CONSTRUCTION
A. Fabricate doors in accordance with door quality standard specified.
B. Cores Constructed with stiles and rails:  

1. Provide solid blocks at lock edge for hardware reinforcement.
2. Provide solid blocking for other throughbolted hardware.

C. Glazed Openings:  Non-removable stops on non-secure side; sizes and configurations as
indicated on drawings.

D. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

E. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

F. Provide edge clearances in accordance with the quality standard specified.
2.06 FINISHES - WOOD VENEER DOORS

A. Finish work in accordance with WDMA I.S. 1A for grade specified and as follows:
1. Transparent:

a. System - TR-2, Catalyzed Lacquer.
b. Stain:  As selected by Architect.
c. Sheen:  Flat.

B. Factory finish doors in accordance with approved sample.
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2.07 ACCESSORIES
A. Hollow Metal Door Frames:  See Section 08 1213.
B. Glazed Openings:

1. Heat-Strengthened and Fully Tempered Glass:  ASTM C1048.
2. Glazing:  Single vision units, 1/4 inch thick glass.
3. Tint:  Clear.

C. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for
countersink style tamper proof screws.

D. Astragals and Edges for Double Doors:  Pairs of doors astragals, and door edge sealing and
protection devices.
1. UL listed products in compliance with requirements of authorities having jurisdiction.
2. Provide surface mounted astragal to cover or fill space for full door height between pair of

doors or door and adjacent jamb.
3. Edge Type:  Beveled edge
4. Material:  Aluminum.
5. Metal Finish:  Dark Bronze  powder coating.

E. Astragals for Non-Rated Double Doors:  Steel, T shaped, overlapping and recessed at face
edge.

F. Astragals for Fire-Rated Double Doors:  Steel, T shaped, overlapping and recessed at face
edge, specifically for double doors.

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 specified quality standard.
B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.
C. Use machine tools to cut or drill for hardware.
D. Coordinate installation of doors with installation of frames and hardware.
E. Coordinate installation of glazing.

3.03 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.

END OF SECTION
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SECTION 08 3200
SLIDING GLASS DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Factory fabricated sliding glazed doors with frames and operating hardware.
1.02 RELATED REQUIREMENTS

A. Section 05 5000 - Metal Fabrications:  Steel lintels.
B. Section 06 1000 - Rough Carpentry:  Rough opening framing.
C. Section 08 7100 - Door Hardware.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
B. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass

2018.
1.04 SUBMITTALS

A. See Section 01 3300 Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions.
C. Shop Drawings:  Indicate opening dimensions, elevations of different types, and framed

opening tolerances.
D. Samples:  Submit two samples, 12 by 12 inch in size illustrating typical sliding door panel

corner construction, accessories, and finishes.
E. Submit two samples of door hardware.
F. Certificate:  Certify that sliding glass doors meet or exceed specified requirements.
G. Manufacturer's Installation Instructions:  Include complete preparation, installation, and cleaning

requirements.
H. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of type specified in this

section, with at least three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site and store in manufacturer's protective cartons until openings are
ready for door installation.

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.

1.07 FIELD CONDITIONS
A. Maintain this minimum temperature during and 24 hours after installation of sealants.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Aluminum Sliding Doors:
1. Basis of Design: the Sliding Door Company, Inc.; www.slidingdoorco.com/#sle. .
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2. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 SLIDING GLASS DOORS

A. Interior Sliding Door Systems:  Aluminum cased frame with receiving channel, adjustable top
track assembly along with carriage assemblies; provide frames with integral double seal full
gasketing; provide factory prepped locks and other related components in frame system.
1. Configuration:  As indicated on drawings.  Surface mounted.
2. Bottom Track:

a. Aluminum 6063 extrusions, 0.057 inch minimum metal thickness, 0.325 inch high,
barrier-free per ADA.

b. Channels: Interlocking tracks with number of channels required for door operation
indicated- sliding by-pass doors.

3. Finish:  Natural anodized .
4. Color:  As selected by Architect from manufacturer's standard colors.
5. Doors: Aluminum and Glass Sliding Panels

a. Stiles and Rails:
1) 3 inch wide, 0.051 inch minimum thickness.

b. Mullions:
1) Built-in Mullions- 1.5" wide.

6. Glass Category II Safety Glazing per CPSC 16 CFR 1201.
a. Monolithic clear Tempered Glass: 5mm thick, ASTM C1048, Kind FT.
b. Glazing pattern- Smoked- Milky.

7. Operable Panels:  Adjustable, with stainless steel bottom rollers.
8. Weight Rating:  Door carriage assembly rated for 220 pounds or greater.
9. Hardware:  

a. Standard Handle Brushed Silver- Aluminum.
b. Locks and Latches:  Lockitron bolt for sliders..
c. Provide (2) keys per lockset- keyed alike- to match other doors entering the STEAM

room.
B. Construction:  Factory assemble door frame as one unit, including head jambs, and sill; factory

assemble operating and fixed panels.
1. Sizes:  Allow for tolerances of rough framed openings, clearances, and shims around

perimeter of assemblies.
2. Joints and Connections:  Flush, hairline width, and waterproof; accurately and rigidly

joined corners.
3. Sills:  One piece, sloped to drain, with integral roller track.

2.03 COMPONENTS
2.04 ASSEMBLY

A. Factory assemble door frame as one unit, including head, jambs, and sill; factory assemble
operating and fixed panels.

B. Sizes:  Allow for tolerances of rough framed openings, clearances, and shims around perimeter
of assemblies.

2.05 ACCESSORIES
A. Limit Stops:  Resilient rubber.
B. Silicone Adhesive- clear, construction grade.
C.  Fasteners as indicated in shop drawings.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that openings are ready to receive work and opening dimensions and clearances are as
indicated on shop drawings.
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3.02 PREPARATION
A. Prepare opening to permit correct installation of door unit.

3.03 INSTALLATION
A. Install sliding glass door units in accordance with manufacturer's instructions.
B. Attach frame and shims to perimeter opening to accommodate construction tolerances and

other irregularities.
C. Use anchorage devices to securely fasten sliding door assembly to wall construction without

distortion or imposed stresses.
D. Install operating hardware.
E. Finish interior surfaces with transparent materials as specified in Section 09 9123.

3.04 TOLERANCES
A. Maintain dimensional tolerances and alignment with adjacent work.
B. Maximum Variation from Plumb:  1/16 inch.
C. Maximum Variation from Level:  1/16 inch.
D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch from 10 feet straight edge.

3.05 ADJUSTING
A. Adjust hardware for smooth operation.

3.06 CLEANING
A. Remove protective material from factory finished surfaces.
B. Remove labels and visible markings.
C. Wash surfaces by method recommended and acceptable to sealant and sliding glass door

manufacturer; rinse and wipe surfaces clean.
3.07 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.
END OF SECTION
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SECTION 08 3313
COILING COUNTER DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Non-fire-rated coiling counter doors and operating hardware.
B. Electric motor operation; wiring from electric circuit disconnect to operator to control station.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
B. Section 26 0533.13 - Conduit for Electrical Systems:  Conduit from electric circuit to operator

and from operator to control station.
C. Section 26 0583 - Wiring Connections:  Power to disconnect.

1.03 REFERENCE STANDARDS
A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
B. ITS (DIR) - Directory of Listed Products current edition.
C. NEMA MG 1 - Motors and Generators 2018.
D. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022.
E. UL (DIR) - Online Certifications Directory Current Edition.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturer's standard literature showing materials and details of

construction and finish. Include data on electrical operation.
C. Shop Drawings:  Indicate rough and actual opening dimensions, anchorage methods, hardware

locations, and installation details.
D. Project Record Documents:  Include as-built electrical diagrams for electrical operation and

connection to fire alarm system.
1.05 QUALITY ASSURANCE

A. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) as suitable for the
purpose specified and indicated.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Coiling Counter Doors:
1. Alpine Overhead Doors, Inc ; Counter Shutter (Aluminum) :  www.alpinedoors.com/#sle.
2. C.H.I. Overhead Doors ; Model 6544 (aluminum) :  www.chiohd.com/#sle.

2.02 COILING COUNTER DOORS
A. Coiling Counter Doors, Non-Fire-Rated:  Aluminum slat curtain.

1. Mounting:  Between jambs, within prepared opening.
2. Provide integral frame and sill of same material and finish.
3. Nominal Slat Size:  1-1/4 inches wide.
4. Slat Profile:  Flat, perforated.
5. Finish, Aluminum:  Anodized.
6. Color:  As selected by Architect from manufacturer's standard range.
7. Guides:  Formed track; same material and finish unless otherwise indicated.
8. Hood Enclosure:  Manufacturer's standard ; aluminum .
9. Electric operation.



Port Jervis City School District 08 3313
Additions & Alterations to PJMS RE-BID 02.04.2022 Coiling Counter Doors
Project No. 2019-011 PH1  Page No. 2  of 3 

2.03 MATERIALS
A. Curtain Construction:  Interlocking, single thickness slats.

1. Slat Ends:  Alternate slats fitted with end locks to act as wearing surface in guides and to
prevent lateral movement.

2. Curtain Bottom:  Fitted with angles to provide reinforcement and positive contact in closed
position.

3. Aluminum Slats:  ASTM B221 (ASTM B221M), aluminum alloy Type 6063; minimum
thickness 0.05 inch.

B. Guide Construction:  Continuous, of profile to retain door in place, with mounting brackets of
same metal.
1. Aluminum Guides:  Extruded aluminum channel, with wool pile runners along inside.

C. Hood Enclosure:  Internally reinforced to maintain rigidity and shape.
D. 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.
E. Roller Shaft Counterbalance:  Steel pipe and torsion 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.

2.04 ELECTRIC OPERATION
A. Operator, Controls, Actuators, and Safeties:  Listed and classified by ITS (DIR), UL (DIR), or

testing agency acceptable to authorities having jurisdiction (AHJ) as suitable for purpose
specified and indicated.
1. Provide interlock switches on motor operated units.

B. Electric Operators:
1. Mounting:  Side mounted.
2. Motor Enclosure:  NEMA MG 1.
3. Motor Rating:  As recommended by manufacturer; continuous duty.
4. Motor Voltage:  110-120 VAC, single phase, 60 Hz.
5. Opening Speed:  6 inches per second.
6. Manual override in case of power failure.

C. Control Station:  Standard three button (OPEN-STOP-CLOSE) momentary control for each
electrical operator.
1. Controls:  24 VAC circuit.
2. Surface mounted.

D. Safety Edge:  Located at bottom of curtain, full width, electro-mechanical sensitized type, wired
to stop operator upon striking object, hollow neoprene covered.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that opening sizes, tolerances and conditions are acceptable.
3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.
B. Use anchorage devices to securely fasten assembly to wall construction and building framing

without distortion or stress.
C. Securely and rigidly brace components suspended from structure.  Secure guides to structural

members only.
D. Fit and align assembly including hardware; level and plumb, to provide smooth operation.
E. Coordinate installation of electrical service with Section 26 0583.
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F. Complete wiring from disconnect to unit components.
G. Install perimeter trim as indicated.

3.03 TOLERANCES
A. Maintain dimensional tolerances and alignment with adjacent work.
B. Maximum Variation From Plumb:  1/16 inch.
C. Maximum Variation From Level:  1/16 inch.
D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch per 10 ft straight edge.

3.04 ADJUSTING
A. Adjust operating assemblies for smooth and noiseless operation.

3.05 CLEANING
A. Clean installed components.
B. Remove labels and visible markings.

END OF SECTION
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SECTION 08 3323
OVERHEAD COILING DOORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior non-fire-rated coiling doors.
B. Fire-rated coiling doors.
C. Electric operators and control stations.
D. Wiring from electric circuit disconnect to operators and control stations.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
B. Section 26 0533.13 - Conduit for Electrical Systems:  Conduit from electric circuit to operator

and from operator to control station.
C. Section 26 0583 - Wiring Connections:  Power to disconnect.

1.03 REFERENCE STANDARDS
A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
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 2018.
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 01 3000 - 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. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
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. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years documented experience.

C. 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.
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1.06 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer Warranty:  Provide five-year manufacturer warranty for three-ply multifilament

polyester fabric curtain. Complete forms in Owner's name and register with manufacturer.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Overhead Coiling Doors:
1. Alpine Overhead Doors, Inc ; Coiling Door :  www.alpinedoors.com/#sle.
2. C.H.I. Overhead Doors; Model 6180:  www.chiohd.com/#sle.

2.02 COILING DOORS
A. Fire-Rated Coiling Doors:  Steel slat curtain; comply with NFPA 80.

1. 3/4-hour fire rating.
a. Provide smoke and draft control door assemblies tested in accordance with UL 1784.

2. Provide products listed and labeled by ITS (DIR) or UL (DIR) as suitable for purpose
specified and indicated on drawings.

3. Oversized Openings:  Provide certificate of compliance from authorities having jurisdiction
indicating approval of fire rated units and operating hardware assembly.

4. Nominal Slat Size:  2 inches wide by required length.
5. Finish:  Anodized color as selected.
6. Guides, Formed Sheet Metal:  Stainless steel.
7. Hood Enclosure:  Manufacturer's standard; primed steel.
8. Coiling Door Release Mechanism:  Fire alarm system activated with automatically

governed closing speed.
9. Electric operation.
10. Locking Devices:  Slide bolt on inside .

2.03 MATERIALS AND COMPONENTS
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. 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 - Sheet Metal:  Formed from sheet metal,  thick;  wide.
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 .

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.

2.04 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.
2. Provide tamperproof operation cycle counter.

B. Electric Operators:
1. Mounting:  Side mounted.
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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 26 0583 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 opening sizes, tolerances and conditions are acceptable.
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 26 0583.
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.

3.04 CLEANING
A. Clean installed components.
B. Remove labels and visible markings.

END OF SECTION
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SECTION 08 3327
SMOKE AND FIRE CURTAINS

PART 1 PRODUCTS
1.01 SECTION INCLUDES

A. Automatic Fire Curtains.
1.02 REFERENCES

A. Underwriters Laboratories (UL):
1. UL 10D - Standard for Fire Tests of Fire Protective Curtain Assemblies.

1.03 SUBMITTALS
A. Submit under provisions of Section 01300.
B. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Test reports.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods:

a. Instructions for install and wiring.
C. Shop Drawings: Include system components and relevant options.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications: Minimum 5 years experience manufacturing similar equipment.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products indoors in secure locker manufacturer's unopened packaging. Minimize

movement until ready for installation. Delicate aluminum and electronic components can be
damaged easily and should be handled with extreme care.

1.06 PROJECT CONDITIONS
A. Product intended for indoor use. Maintain environmental conditions (temperature, humidity, and

ventilation) within limits recommended by manufacturer for optimum results. Do not install
products under environmental conditions outside manufacturer's recommended limits.

1.07 WARRANTY
A. Manufacture's standard limited warranty.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Acceptable Manufacturer: Colt International GmbH, distributed by Fire Curtain Technologies;
Canandaigua, NY 14424; Tel: 585-412-2179; Email: info@firecurtaintech.com,
www.firecurtaintechnologies.com

B. Substitutions: Not permitted.
2.02 AUTOMATIC FIRE CURTAINS

A. Basis of Design: FA Automatic Fire Curtains by the Colt Group, and distributed by Fire Curtain
Technologies.
1. Electrically operated automatic fire curtain, seals off an area on fire, preventing fire from

spreading. The curtain gravity falls in controlled manner to predetermined level when fire
is detected or on loss of power. Curtain drops to floor from ceiling for fire containment.

2. Performance Characteristics:
a. Tested and in compliance with UL 10D for one and three hour ratings.
b. Successful continuous performance test of 10,000 cycles

3. Dimensions and Size Range: Provide size suitable for project requirements; refer to the
Drawings.

4. Curtain Type:
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a. Single Unit (type SI).
1) Width: Up to 177 in (4500mm)
2) Drop: Up to 236 in (6000mm).

5. Bottom Bar Type: ID bottom bar (fabric loop).
6. Bottom Bar Type: U bottom bar (aluminum profile).
7. Bottom Bar Type: UK bottom bar (aluminum profile).
8. Fire Rating Options, a, b.

a. Fire Rating: 1 hour, UL 10D.
b. Fire Rating: 3 hours, UL 10D.

9. Control Type: Control panel with integrated microprocessor designed to operate automatic
smoke- or fire curtains in a safe and correct manner. The control panel shall be prepared
for connection to a fire alarm system and designed to enable the implementation of
additional operational functions. Options a, b, c, d.
a. Power supply for 24V DC output for direct connection to the fire alarm system.
b. Control panel can be wired to allow multiple curtains to operate as an integrated part

of a smoke control and fire management system.
c. In event of power failure, an uninterruptible power supply (UPS) may be supplied and

connected so that the curtain remains retracted for a predetermined period (nominally
30 minutes). If signaled to descend during this time, the smoke curtain shall drop in a
controlled manner to its fire operational position in a fail-safe manner.

d. A key switch for manual operation can be connected to an uninterruptible power
supply to maintain the curtains in their raised positions in the event of a main power
outage.

10. Fabrication:
a. Fabricate frames to fit in openings of sizes indicated, with allowances made for

fabrication and installation tolerances, adjoining material tolerances, and perimeter
sealant joints. Assemble units in factory to minimize field splicing and assembly.

b. Disassemble units as necessary for shipping and handling limitations.
c. Clearly mark units for reassembly and coordinated installation.
d. Include anchors and accessories required for complete assembly.

PART 3 EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates and openings have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions. Test for proper operation.
3.04 PROTECTION

A. After installation, clean as recommended by the manufacturer.
B. Remove and legally dispose of construction debris from project site.
C. Protect installed products until completion of project.
D. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 08 4313
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.
B. Aluminum doors and frames.
C. Weatherstripping.

1.02 RELATED REQUIREMENTS
A. Section 08 7100 - Door Hardware:  Hardware items other than specified in this section.

1.03 REFERENCE STANDARDS
A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site 2015.
B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum

(Combined Document) 2015.
C. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
D. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures

Most Recent Edition Cited by Referring Code or Reference Standard.
E. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
F. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

(Metric) 2014.
G. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
H. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
I. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through

Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen 2019.

J. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014
(Reapproved 2021).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide component dimensions, describe components within assembly,

anchorage and fasteners, glass and infill, door hardware, and internal drainage details.
C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,

affected related work, expansion and contraction joint location and details, and field welding
required.

D. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified
requirements.

E. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

F. Manufacturer's Qualification Statement.
G. Installer's Qualification Statement.
H. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's

name and registered with manufacturer.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in performing work of type specified and

with at least Five  years of  documented  experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.
a. Insulating Glass Certification Council (IGCC).

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least Five  years of  documented  experience .

1.06 DELIVERY, STORAGE, AND HANDLING
A. Handle products of this section in accordance with AAMA CW-10.
B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed

coatings that bond to aluminum when exposed to sunlight or weather.
1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this
minimum temperature during and 48 hours after installation.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  Kawneer North America; 500 Series Swing Door, Wide Style .
2.02 BASIS OF DESIGN -- FRAMING FOR INSULATING GLAZING

A. Center-Set Style, Wind-Borne-Debris Resistance Tested:
1. Basis of Design:  Kawner North America; Thermally Broken Entrance Framing - Kawneer

IsoLock Thermal Break .
2. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches deep.

2.03 BASIS OF DESIGN -- SWINGING DOORS
A. Wide Stile, Insulating Glazing, Thermally-Broken:

1. Basis of Design:  Kawneer - 500 Series Wide Style .
B. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an

equivalent product of another manufacturer. 
C. Substitutions:  See Section 01 6000 - Product Requirements.

1. For any product not identified as "Basis of Design", submit information as specified for
substitutions.

2.04 ALUMINUM-FRAMED STOREFRONT
A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members

with infill, and related flashings, anchorage and attachment devices.
1. Unitized, shop assembly.
2. Finish:  Class I color anodized.

a. Factory finish all surfaces that will be exposed in completed assemblies.
3. Finish Color:  As selected by Architect from manufacturer's standard line.
4. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

5. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

6. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
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occurring within system.
7. Expansion/Contraction:  Provide for expansion and contraction within system components

caused by cycling temperature range of 170 degrees F over a 12 hour period without
causing detrimental effect to system components, anchorages, and other building
elements.

8. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

9. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements
1. Wind Loads:  Design and size components to withstand the specified load requirements

without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.
a. Design Wind Loads:  Comply with requirements of ASCE 7.
b. Member Deflection:  Limit member deflection to 1/175  in any direction, with full

recovery of glazing materials.
2. Air Leakage:  0.06 cfm/sq ft maximum leakage of storefront wall area when tested in

accordance with ASTM E283/E283M at 1.57 psf pressure difference.
2.05 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.  
1. Glazing Stops:  Flush.
2. Cross-Section:  As indicated on drawings.

B. Glazing:  As specified in Section 08 8000.
C. Applied Muntins:  Prefabricated simulated divided lite grid assembly with perimeter surround;

designed to be adhered and fastened to storefront framing members and glazing.
1. Material:  Extruded aluminum.
2. Profile:  Manufacturer's standard, as detailed on drawings.
3. Finish:  Same as storefront.

D. Swing Doors:  Glazed aluminum.
1. Thickness:  1-3/4 inches.
2. Top Rail:  5 inches  wide.
3. Vertical Stiles:  5 inches  wide.
4. Bottom Rail:  6-1/2 inches  wide.
5. Glazing Stops:  Square.
6. Finish:  Same as storefront.

2.06 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M).
B. Sheet Aluminum:  ASTM B209 (ASTM B209M).
C. Fasteners:  Stainless steel.
D. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration

requirements.
E. Glazing Accessories:  As specified in Section 08 8000.

2.07 FINISHES
A. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less

than 0.7 mils thick.
B. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored

anodic coating not less than 0.7 mils thick.
C. Color:  As selected by Architect from manufacturer's standard range.
D. Touch-Up Materials:  As recommended by coating manufacturer for field application.
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2.08 HARDWARE
A. For each door, include weatherstripping, sill sweep strip, and threshold.
B. Other Door Hardware:  As specified in Section 08 7100.
C. Other Door Hardware:  Storefront manufacturer's standard type to suit application.

1. Finish on Hand-Contacted Items:  Polished chrome.
2. For each door, include butt hinges, pivots, push handle, pull handle, exit device, narrow

stile handle latch, and closer.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.
3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.
B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and

other irregularities.
C. Provide alignment attachments and shims to permanently fasten system to building structure.
D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional

tolerances, aligning with adjacent work.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads

to sill flashing.
H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of

thermal barrier.
I. Set thresholds in bed of sealant and  secure.
J. Install hardware using templates provided.

1. See Section 08 7100 for hardware installation requirements.
K. Install applied muntin grid assembly in accordance with manufacturer's instructions.
L. Touch-up minor damage to factory applied finish; replace components that cannot be

satisfactorily repaired.
3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general testing and inspection requirements.
3.04 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.
3.05 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.
B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean

wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.
C. Upon completion of installation, thoroughly clean aluminum surfaces in accordance with AAMA

609 & 610.
3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.
END OF SECTION
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SECTION 08 4523
FIBERGLASS-SANDWICH-PANEL ASSEMBLIES - KALWALL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fiberglass reinforced plastic (FRP) sandwich panel system and accessories.
1. Wall panel system.

1.02 RELATED REQUIREMENTS
A. Section 07 2500 - Weather Barriers:  Sealing perimeter frame to weather barrier installed on

adjacent construction.
B. Section 07 9200 - Joint Sealants:  Sealing joints between perimeter frame and adjacent

construction.
1.03 REFERENCE STANDARDS

A. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections 2009.

B. ASTM C297/C297M - Standard Test Method for Flatwise Tensile Strength of Sandwich
Constructions 2016.

C. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position 2018.

D. ASTM D1002 - Standard Test Method for Apparent Shear Strength of Single-Lap-Joint
Adhesively Bonded Metal Specimens by Tension Loading (Metal-to-Metal) 2010 (Reapproved
2019).

E. ASTM D1037 - Standard Test Methods for Evaluating Properties of Wood-Base Fiber and
Particle Panel Materials 2012 (Reapproved 2020).

F. ASTM D2244 - Standard Practice for Calculation of Color Tolerances and Color Differences
from Instrumentally Measured Color Coordinates 2021.

G. ASTM E72 - Standard Test Methods of Conducting Strength Tests of Panels for Building
Construction 2015.

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

I. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen 2019.

J. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference 2014
(Reapproved 2021).

K. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference 2000 (Reapproved 2016).

L. ASTM E972 - Standard Test Method for Solar Photometric Transmittance of Sheet Materials
Using Sunlight 1996 (Reapproved 2021).

M. ASTM E2707 - Standard Test Method for Determining Fire Penetration of Exterior Wall
Assemblies Using a Direct Flame Impingement Exposure 2015.

N. ICC-ES AC05 - Acceptance Criteria for Sandwich Panel Adhesives 2009, with Editorial
Revision (2015).

O. ICC-ES AC177 - Acceptance Criteria for Translucent Fiberglass Reinforced Plastic (FRP)
Faced Panel Wall, Roof and Skylight Systems 2014, with Editorial Revision (2018).

P. ISO/IEC 17065 - Conformity Assessment - Requirements for Bodies Certifying Products,
Processes and Services 2012.
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Q. NFRC 100 - Procedure for Determining Fenestration Product U-factors 2020.
R. NFRC 201 - Procedure for Interim Standard Test Method for Measuring the Solar Heat Gain

Coefficient of Fenestration Systems Using Calorimetry Hot Box Methods Current Edition.
S. NFRC 202 - Procedure for Determining Translucent Fenestration Product Visible Transmittance

at Normal Incidence Current Edition.
T. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials Current

Edition, Including All Revisions.
U. UL 972 - Standard for Burglary Resisting Glazing Material Current Edition, Including All

Revisions.
1.04 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, profiles, span analysis data,
and component finishes.

B. Shop Drawings:  Include plans, elevations, and details.
C. Samples:
D. Test Reports:  Include the following product test reports from qualified independent testing

agency indicating that each type and class of panel system complies with performance
requirements indicated, based on comprehensive testing of these products. Reports completed
for previous projects are also acceptable when for current manufacturer and relating to
products used on this project.
1. ICC-ES Acceptance Criteria; ICC-ES AC177.
2. Flame Spread and Smoke Developed Index; UL 723.
3. Rate and/or Extent and Time of Burning; ASTM D635.
4. Color Difference; ASTM D2244.
5. Burglary Resisting Glazing; UL 972.
6. Bond Tensile Strength of Sandwich Construction; ASTM C297/C297M.
7. Bond Shear Strength; ASTM D1002.
8. Panel Beam Bending Strength; ASTM E72.
9. Panel U-factor; NFRC 100.
10. Visible Light Transmittance (VLT), Translucent; NFRC 202 or ASTM E972.
11. Solar Heat Gain Coefficient (SHGC); NFRC 201 calculation.
12. Condensation Resistance Factor; AAMA 1503.
13. Air Leakage; ASTM E283/E283M.
14. Structural Performance; ASTM E330/E330M.
15. Water Penetration; ASTM E331.
16. Fire Penetration of Exterior Wall Assemblies; ASTM E2707.
17. Daylight Modeling Report.

E. Manufacturer's qualification statement.
F. Installer's qualification statement.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Manufactured material and products by company continuously

and regularly employed in manufacture of specified materials for period of at least ten
consecutive years, and with documented evidence of those materials being satisfactorily used
on at least six projects of similar size, scope, and location, and at least three of these projects
having been in successful use for ten years or longer.
1. Listed panel system by certification agency complying with ISO/IEC 17065, that requires

quality control inspections and fire, structural, and water infiltration testing of sandwich
panel systems by accredited testing agency.

2. Conduct quality control inspections at least once each year that include manufacturing
facilities, sandwich panel components, and production sandwich panels to ensure product
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complies with ICC-ES AC177 requirements.
B. Installer Qualifications:  Experienced installer that has been installing Kalwall panel systems for

at least two consecutive years and that also provides documented evidence of satisfactory
completion of projects of similar size, scope, and type.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver panel system, components and materials in manufacturer’s standard protective

packaging.
B. Store panels on long edge above ground, blocked and under cover in accordance with

manufacturer’s storage and handling instructions.
C. Handle products in accordance with manufacturer's written instructions.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Extended Panel Warranty:

1. Provide 20-year limited warranty from Date of Delivery against external exposure of
reinforcing glass fibers.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. This specification is based on products manufactured by Kalwall Corporation. Other
manufacturers may bid this project subject to compliance with performance requirements as
indicated and required submittals.  Listing other manufacturer's names in this specification does
not constitute approval of their products or relieve them of compliance with performance
requirements as indicated.
1. Kalwall Corporation:

a. Telephone:  (800) 258-9777.
b. Fax:  (603) 627-7905.
c. Email:  info@kalwall.com.

B. Fiberglass-Sandwich-Panel Assemblies Manufacturers:
2.02 PERFORMANCE REQUIREMENTS

A. Manufacturer responsible for configuration and fabrication of complete panel system.
B. Structural Wall Loads:  Provide system capable of handling the following loads:

1. Positive Wind Load:  [___] psf, allowable stress design (ASD).
2. Negative Wind Load:  [___] psf, allowable stress design (ASD).
3. Allowable Deflection Ratio:  L/60, maximum.

C. Air Leakage:  Limit to allowable air leakage through panel system assembly with pressure
difference across assembly at 6.24 psf in accordance with ASTM E283/E283M.

D. Water Leakage:  None, when measured in accordance with ASTM E331 at test-pressure
difference of 15 psf.

E. Structural Performance Testing by Uniform Static Air Pressure Difference:  Comply with ASTM
E330/E330M.

F. Panel Beam Bending Strength:  Less than 1.9 inch deflection at 30 psf loading and 10 ft span
without supporting frame in accordance with ASTM E72 test method.

G. Exterior Face Sheet Strength:  Uniform in strength and impenetrable by handheld pencil and as
follows:
1. Ball Impact Test:  Pass, based on repelling impact without fracture or tear by at least 70 ft

lbf from 3-1/4 inch diameter 5 lb free-falling ball in accordance with UL 972 testing.
H. Fire Penetration Resistance of Wall Assembly:  Panels comply with conditions of acceptance in

accordance with ASTM E2707.
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1. Absence of flame penetration through wall assembly at any time.
2. Absence of glowing combustion on interior surface of assembly at end of 60-minute

observation period.
3. Absence of flame, glow, and smoke when test is terminated prior to completion of 60-

minute observation period.
I. Expansion/Contraction:  Provide for expansion and contraction within system components

caused by cycling temperature range of 110 degrees F over 12-hour period without causing
detrimental effect to system components.

2.03 COMPONENTS
A. Type [___] - Wall System:  Sandwich panels of fiberglass-reinforced-plastic (FRP), translucent

face sheets laminated to grid core with mechanically interlocking I-beams and straight adhesive
bonding line that covers entire width of I-beam having neat, sharp edge, and protection of
exterior face sheet provided with integral, embedded-glass erosion barrier.

B. Face Sheets:
1. Translucent Face Sheets:  Fabricated using glass fiber reinforced thermoset resins, and

formulated specifically for architectural use.
a. Use of thermoplastic, e.g., polycarbonate and acrylic, for face sheets is not permitted.
b. Deformation, deflection, or dripping of face sheets upon exposure to fire is not

permitted.
2. Exterior Face Sheet:

a. Thickness:  As required for system characteristics indicated; 0.070 inch, minimum.
b. Color as indicated under system description.
c. Color Stability:  Color of exterior face sheet to not change color more than three CIE

Units DELTA E in accordance with ASTM D2244 after 5 years outdoors in South
Florida weathering facing south; color stability not affected by abrasion or scratching.

3. Interior Face Sheet:
a. Thickness:  As required for system characteristics indicated; 0.045 inch, minimum.
b. Provide exposed surface of interior face sheets with following flame spread index

(FSI) and smoke developed index (SDI) in compliance with ASTM E84 or UL 723.
c. Provide Class CC1 face sheets with burning extent of 1 inch or less when tested in

accordance with ASTM D635.
C. Laminate Adhesive:  Provided for adhering translucent panel face sheets to grid core; heat and

pressure resistant resin-type adhesive for use with structural sandwich panels and designed for
at least 25 years of field use, and complying with testing requirements of ICC-ES AC05.
1. Tensile Strength:  At least 750 psi when panel assembly is tested in accordance with

ASTM C297/C297M test method after two exposures to six cycles each of accelerated
aging conditions complying with ASTM D1037.

2. Shear Strength:   Panel adhesive complying with ASTM D1002 upon exposure to the
following conditions:
a. Exposed to 50 percent Relative Humidity (RH) at 68 degrees F, minimum shear

strength of 540 psi.
b. Exposed to temperature of 182 degrees F, minimum shear strength of 100 psi.
c. Exposed to accelerated aging complying with ASTM D1037, minimum shear strength

of 800 psi, tested at room temperature.
d. Exposed to accelerated aging complying with ASTM D1037, minimum shear strength

of 250 psi, tested at 182 degrees F.
2.04 PERIMETER CLOSURE SYSTEM

A. Closure Aluminum Clamp-Tite Installation System:
B. Water-Resistive Barriers:  To suit application, nonbleeding and nonstaining; see Section 07

2500.
C. Sealant for Within Translucent Assembly:  As required by manufacturer; see Section 07 9200.
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D. Sealing Tape:  Manufacturer's standard; factory applied to closure system under controlled
conditions.

E. Fasteners:  Stainless steel 300 Series screws for aluminum closures; excluding final fasteners
to building.

END OF SECTION
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SECTION 08 5113
ALUMINUM WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Extruded aluminum windows with fixed sash and operating sash .
B. Factory glazing.
C. Operating hardware.
D. Insect screens.

1.02 RELATED REQUIREMENTS
A. Section 05 5000 - Metal Fabrications:  Steel lintels.
B. Section 06 1000 - Rough Carpentry:  Wood perimeter shims.
C. Section 07 2500 - Weather Barriers:  Sealing frame to weather barrier installed on adjacent

construction.
D. Section 07 9200 - Joint Sealants:  Sealing joints between window frames and adjacent

construction.
E. Section 08 8000 - Glazing.

1.03 REFERENCE STANDARDS
A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for

Windows, Doors, and Skylights 2017.
B. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site 2015.
C. AAMA 502 - Voluntary Specification for Field Testing of Newly Installed Fenestration Products

2012.
D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
E. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance

of Windows, Doors and Glazed Wall Sections 2009.
F. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings

Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

G. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

H. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2021.

I. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016).

J. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen 2019.

K. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference 2000 (Reapproved 2016).

L. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors 2002 (Reapproved 2018).

M. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
Difference 2015.

N. ASTM E1332 - Standard Classification for Rating Outdoor-Indoor Sound Attenuation 2016.
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O. ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of Window
Assemblies, Excluding Glazing Impact 2017.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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 , and installation requirements.

D. Grade Substantiation:  Prior to submitting shop drawings or starting fabrication, submit one 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.
E. Test Reports:  Prior to submitting shop drawings or starting fabrication, submit test report(s) by

independent testing agency showing compliance with performance requirements in excess of
those prescribed by specified grade.

F. Field Quality Control Submittals:  Report of field testing for water penetration and air leakage.
G. Manufacturer's Qualification Statement.
H. Installer's Qualification Statement.
I. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum ten  years of  documented  experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least five  years of  documented  experience .

1.06 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.

1.07 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.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide five year manufacturer warranty against failure of glass seal on insulating glass units,

including interpane dusting or misting.  Include provision for replacement of failed units.
D. Provide five year manufacturer warranty against excessive degradation of exterior finish.

 Include provision for replacement of units with excessive fading, chalking, or flaking.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  Kawneer Series 8400TL Thermal Windows .
1. Model 8340TL Single Hung Window
2. 4" Frame Depth with Frame extenders

2.02 BASIS OF DESIGN - AW PERFORMANCE CLASS WINDOWS
A. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 having Performance Class of AW, and

Performance Grade PG70-H .
B. Hung Windows; with Matching Fixed Units:

1. Basis of Design:  Kawneer Series 8400 TL Thermal Windows .
C. Other Manufacturers:  Provide either the product identified as "Basis of Design" or an

equivalent product of one of the manufacturers listed below:
1. EFCO Series 601 Single Hung 3-7/8" Architectural Grade Hung Thermal Window .

D. Substitutions:  See Section 01 6000 - Product Requirements.
1. For any product not identified as "Basis of Design", submit information as specified for

substitutions.
2.03 ALUMINUM WINDOWS

A. Aluminum Windows:  Extruded aluminum frame and sash, factory fabricated, factory finished,
with operating hardware, related flashings, and anchorage and attachment devices.
1. Frame Depth:  4 inch plus extension frames to match at existing building.
2. Operable Units:  Double weatherstripped.
3. Provide units factory glazed.
4. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and

secured; prepared to receive anchors; fasteners and attachments concealed from view;
reinforced as required for operating hardware and imposed loads.

5. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

6. Movement:  Accommodate movement between window and perimeter framing and
deflection of lintel, without damage to components or deterioration of seals.

7. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

8. Thermal Movement:  Design to accommodate thermal movement caused by 180 degrees
F surface temperature without buckling stress on glass, joint seal failure, damaging loads
on structural elements, damaging loads on fasteners, reduction in performance or other
detrimental effects.

B. Fixed, Non-Operable Type:
1. Construction:  Thermally broken.
2. Glazing:  Double ; bronze tinted ; low-e .
3. Exterior Finish:  Class I color anodized .
4. Interior Finish:  Class I color anodized .

C. Single-Hung  Type:
1. Construction:  Thermally broken.
2. Provide screens.
3. Glazing:  Double ; bronze tinted ; low-e .

2.04 PERFORMANCE REQUIREMENTS
A. Grade:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific window type:

1. Performance Class (PC):  AW .
2. Performance Grade (PG):  Equivalent to or greater than specified design pressure.

B. Design Pressure (DP):  In accordance with applicable codes.
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C. Member Deflection:  Limit member deflection to 1/175  in any direction, with full recovery of
glazing materials.

D. Water Leakage:  No uncontrolled leakage on interior face when tested in accordance with
ASTM E331 at static air differential pressure of 10 psf.

E. Air Leakage:  0.30 cfm/sq ft  maximum leakage per unit area of outside window frame
dimension when tested at 6.2 psf  pressure difference in accordance with ASTM E283/E283M.

F. Condensation Resistance Factor of Frame:  55 frame and 62 glass , measured in accordance
with AAMA 1503.

G. Overall Thermal Transmittance (U-value):  .51 , maximum, including glazing, measured on
window sizes required for this project.

H. Fenestration Assembly Thermal Transmittance (U-value):  Comply with ASHRAE Std 90.1 I-P
for building envelope requirements for applicable climate zone.

I. Forced Entry Resistance:  Tested to comply with ASTM F588 requirements for performance
level of Grade 10 for specific window style required.

J. Acoustic Performance:  Minimum outdoor-indoor transmission class (OITC) rating of 32 , when
tested in accordance with ASTM E90 and ASTM E1332.

2.05 COMPONENTS
A. Frames:  4 inch  wide by 4 inch  deep profile, of 0.070 inch  thick section ; thermally broken with

interior portion of frame insulated from exterior portion;  flush  glass stops of snap-on  type.
B. Glazing:  See Section 08 8000.

1. For Exterior Windows:  Type IG-1 .
C. Sills:  0.070 inch  thick, extruded  aluminum; sloped for positive wash; fit under sash leg  to 1/2

inch  beyond wall face; one piece full width of opening ; jamb angles to terminate sill end .
D. Insect Screens:  Extruded aluminum frame with mitered and reinforced corners; screen mesh

taut and secure to frame; secured to window with adjustable hardware allowing screen removal
without use of tools.
1. Hardware:  Spring loaded steel pins; four per screen unit.
2. Screen Mesh:  Vinyl-coated fiberglass, window manufacturer's standard mesh.
3. Frame Finish:  Same as frame and sash.

E. Operable Sash Weatherstripping:  Wool pile; permanently resilient, profiled to achieve effective
weather seal.

F. Fasteners:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel, or zinc-
coated steel  steel.

G. Applied Muntins as shown on the drawings.
H. Sub Frames and Window Panning to match profile of existing windows at 1922 building, as

shown on the Drawings.
I. Glazing Materials:  See Section 08 8000.
J. Sealant for Setting Sills and Sill Flashing:  Non-curing butyl type.

2.06 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.

2.07 HARDWARE
A. Sash lock:  Lever handle with cam lock.
B. Pulls:  Manufacturer's standard type.
C. Limit Stops:  Resilient rubber.

2.08 FINISHES
A. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored

anodic coating not less than 0.7 mils thick.
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B. Finish Color:  As selected by Architect  from manufacturer's full  range.
C. Operator and Exposed Hardware:  Enameled to color as selected from manufacturer's standard

line.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that wall openings and adjoining air and vapor seal materials are ready to receive
aluminum windows.

3.02 INSTALLATION
A. Install windows in accordance with manufacturer's instructions.
B. Install window assembly in accordance with AAMA/WDMA/CSA 101/I.S.2/A440.
C. Attach window frame and shims to perimeter opening to accommodate construction tolerances

and other irregularities.
D. Align window plumb and level, free of warp or twist.  Maintain dimensional tolerances and

alignment with adjacent work.
E. Install sill  and panning .
F. Set sill members and sill flashing in continuous bead of sealant.
G. 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.

H. Install operating hardware not pre-installed by manufacturer.
3.03 TOLERANCES

A. Maximum Variation from Level or Plumb:  1/16 inches every 3 ft non-cumulative or 1/8 inches
per 10 ft, whichever is less.

3.04 FIELD QUALITY CONTROL
A. Provide services of aluminum window manufacturer's field representative to observe for proper

installation of system.
B. See Section 01 4000 - Quality Requirements, for independent field testing and inspection

requirements, and requirements for monitoring quality of specified product installations.
C. Provide field testing of installed aluminum windows by independent laboratory in accordance

with AAMA 502 and AAMA/WDMA/CSA 101/I.S.2/A440 during construction process and before
installation of interior finishes.
1. Field test for water penetration in accordance with ASTM E1105 using Procedure B -

cyclic static air pressure difference; test pressure shall not be less than 1.9 psf.
2. Field test for air leakage in accordance with ASTM E783 with uniform static air pressure

difference of 1.57 psf.
D. Repair or replace fenestration components that have failed designated field testing, and retest

to verify performance complies with specified requirements.
3.05 ADJUSTING

A. Adjust hardware for smooth operation and secure weathertight closure.
3.06 CLEANING

A. Remove protective material from factory finished aluminum surfaces.
B. Wash surfaces by method recommended and acceptable to window manufacturer; rinse and

wipe surfaces clean.
END OF SECTION
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SECTION 08 5653
SECURITY WINDOWS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Security transaction windows with pass-through device.
1.02 RELATED REQUIREMENTS

A. Section 04 2000 - Unit Masonry:  Installation of anchorage items embedded in masonry.
B. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
B. ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of Window

Assemblies, Excluding Glazing Impact 2017.
C. ASTM F1233 - Standard Test Method for Security Glazing Materials And Systems 2008

(Reapproved 2019).
D. SSPC-Paint 33 - Coal Tar Mastic Coating, Cold-Applied 2006, with Editorial Revision (2015).
E. UL (DIR) - Online Certifications Directory Current Edition.
F. UL 752 - Standard for Bullet-Resisting Equipment Current Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's published data showing materials, construction details,

dimensions of components, and finishes.
C. Shop Drawings:  Drawings prepared specifically for this project, showing plans, elevations,

sections, details of construction, anchorage to other work, hardware, and glazing.
1. For new work show required opening dimensions and allowance for field deviation.

1.05 QUALITY ASSURANCE
A. Testing Agency Qualifications:  Independent testing agency able to show experience in

conducting tests of the type specified. 
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Provide manufacturer's warranty agreeing to repair or replace windows and window

components that fail within three years after Date of Substantial Completion due to, but not
limited to, the following:
1. Structural failure, failure of welds, and deterioration of metals and finishes beyond that

expected under detention use and normal weathering.
2. Failure of glazing due to excessive deflection of supporting members under wind load.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Security Transaction Windows with Pass-Through Device:
1. Quikserv Corporation ; Model No. TI - 3036 :  www.quikserv.com/#sle.

2.02 ASSEMBLIES
A. Security and Detention Windows:

1. Dimensions, profiles, features, and performance specified and indicated on drawings are
required; do not deviate unless specifically approved by Architect under substitution
procedures; see Section 01 6000.

2. Design to fit openings indicated on drawings; design to accommodate deviation of actual
construction from dimensions indicated on drawings.
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3. Fabricate frames and sash with corners mitered or coped full depth with concealed welded
joints.

4. Design anchorages to provide performance equivalent to that required for window unit;
provide anchorages at least equivalent to those by which the tested units were anchored
to the test frame.

5. Separate dissimilar metals to prevent corrosion by galvanic action by painting contact
surfaces with primer or with sealant or tape recommended by manufacturer for the
purpose.

6. Weld components before finishing and in concealed locations, to greatest extent possible;
minimize distortion and discoloration of finish; remove residue of welding; grind exposed
welds smooth and finish to match.

7. Label units to indicate which side is which, such as inside/outside or secure/non-secure;
use labels that are removable after installation but durable enough not to be lost during
delivery, storage, handling, and installation.

2.03 SECURITY TRANSACTION WINDOWS WITH PASS-THROUGH DEVICE
A. Security Transaction Windows:

1. Location:  Built within interior wall at Main Office, as indicated on drawings.
2. Type of Use:  Walk-up .
3. Forced Entry Resistance:  Tested to meet ASTM F588, Grade 10 for window type and

ASTM F1233, Class Achieved 1.0 for security glazing.
4. Ballistic Resistance:  Tested to meet UL 752, Level 1.
5. Window Type:  Fixed.

a. Mounting:  Flush with the wall surface .
b. Window Size:  30 inch wide by 36 inch high .
c. Size of Counter Space:  Manufacturer's standard size.
d. Material:  Aluminum.

1) Finish:  Color anodized .
6. Glazing:  Single (monolithic), clear, and ballistic resistant.
7. Counter Staging Area:  Attendant-side.
8. Communication:  Integrated microphone, speaker and call button.  Manufactured by

Haven Technology Corporation- Model SC-100L with rechargeable lithium battery.
9. Manufacturers:

a. Basis of Design: Quickserv Corp.: www.quickserv.com/#sle; Ticket/ Teller Window
#TI-3036: 30" W x 36" H and built-in deal tray.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2.04 ASSEMBLY COMPONENTS

A. Frame Anchors:  Mild steel plates, shapes, or bars, concealed in completed construction;
provide anchorage devices as necessary to securely fasten windows to adjacent construction;
use security fasteners for exposed anchors.
1. Provide minimum of two anchors per side of window plus one additional anchor for each

18 inches or fraction thereof more than 36 inches in height or width.
B. Glazing Seals:  Factory installed; molded EPDM or neoprene compressible gaskets and

compression strips.
C. Speaking Aperture Covers:  Stainless steel, round, allowing passage of speech at normal

volume without distortion; listed and labeled by UL (DIR) as bullet resisting to UL 752, Level 1.
D. Bituminous Paint:  Cold-applied asbestos-free asphalt mastic, complying with SSPC-Paint 33;

30 mils, 0.030 inch minimum thickness per coat.
2.05 FINISHES

A. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A42 Integrally colored anodic coating
not less than 0.7 mils thick.

B. Color:  As selected by Architect  from manufacturer's full  range.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that window openings are ready for installation of windows.
B. Notify Architect if conditions are not suitable for installation of windows; do not proceed until

conditions are satisfactory.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions and drawing details.
B. Install windows in correct orientation (inside/outside or secure/non-secure).
C. Anchor windows securely in manner so as to achieve performance specified.
D. Separate metal members from concrete and masonry using bituminous paint.
E. Set sill members and sill flashing in continuous bead of sealant.

3.03 CLEANING
A. Clean exposed surfaces promptly after installation without damaging finishes.
B. Remove and replace defective work.

END OF SECTION
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SECTION 08 7100
DOOR HARDWARE

PART 1 GENERAL
1.01 SUMMARY

A. Section includes:
1. Mechanical and electrified door hardware for:

a. Swinging doors.
b. Sliding doors.
c. Gates.

2. Electronic access control system components
3. Field verification, preparation and modification of existing doors and frames to receive new

door hardware.
B. Section excludes:

1. Windows
2. Cabinets (casework), including locks in cabinets
3. Signage
4. Toilet accessories
5. Overhead doors

C. Related Sections:
1. Division 01 Section “Alternates” for alternates affecting this section.
2. Division 06 Section “Rough Carpentry”
3. Division 06 Section "Finish Carpentry”
4. Division 07 Section “Joint Sealants” for sealant requirements applicable to threshold

installation specified in this section.
5. Division 08 Sections:

a. “Metal Doors and Frames”
b. “Flush Wood Doors”
c. "Aluminum-Framed Entrances and Storefronts"

6. Division 09 sections for touchup, finishing or refinishing of existing openings modified by
this section.

7. Division 26 “Electrical” sections for connections to electrical power system and for low-
voltage wiring.

8. Division 28 “Electronic Safety and Security” sections for coordination with other
components of electronic access control system and fire alarm system.

1.02 REFERENCES
A. UL - Underwriters Laboratories

1. UL 10B - Fire Test of Door Assemblies
2. UL 10C - Positive Pressure Test of Fire Door Assemblies
3. UL 1784 - Air Leakage Tests of Door Assemblies
4. UL 305 - Panic Hardware

B. DHI - Door and Hardware Institute
1. Sequence and Format for the Hardware Schedule
2. Recommended Locations for Builders Hardware
3. Keying Systems and Nomenclature
4. Installation Guide for Doors and Hardware

C. NFPA – National Fire Protection Association
1. NFPA 70 – National Electric Code
2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives
3. NFPA 101 – Life Safety Code
4. NFPA 105 – Smoke and Draft Control Door Assemblies
5. NFPA 252 – Fire Tests of Door Assemblies
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D. ANSI - American National Standards Institute
1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities
2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and

Specialties
3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors
5. ANSI/SDI A250.8 - Standard Steel Doors and Frames

1.03 SUBMITTALS
A. General:

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures.
2. Prior to forwarding submittal:

a. Comply with procedures for verifying existing door and frame compatibility for new
hardware, as specified in PART 3, “EXAMINATION” article, herein.

b. Review drawings and Sections from related trades to verify compatibility with
specified hardware.

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from
Contract Documents, issues of incompatibility or other issues which may
detrimentally affect the Work.

B. Action Submittals:
1. Product Data: Submit technical product data for each item of door hardware, installation

instructions, maintenance of operating parts and finish, and other information necessary to
show compliance with requirements.

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of
electrified door hardware, indicating:
a. Wiring Diagrams: For power, signal, and control wiring and including:

1) Details of interface of electrified door hardware and building safety and security
systems.

2) Schematic diagram of systems that interface with electrified door hardware.
3) Point-to-point wiring.
4) Risers.

3. Samples for Verification: If requested by Architect, submit production sample of requested
door hardware unit in finish indicated and tagged with full description for coordination with
schedule.
a. Samples will be returned to supplier. Units that are acceptable to Architect may, after

final check of operations, be incorporated into Work, within limitations of key
coordination requirements.

4. Door Hardware Schedule:
a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings.

Coordinate submission of door hardware schedule with scheduling requirements of
other work to facilitate fabrication of other work critical in Project construction
schedule.

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with
hardware sets in vertical format as illustrated by Sequence of Format for the
Hardware Schedule published by DHI.

c. Indicate complete designations of each item required for each opening, include:
1) Door Index: door number, heading number, and Architect’s hardware set

number.
2) Quantity, type, style, function, size, and finish of each hardware item.
3) Name and manufacturer of each item.
4) Fastenings and other pertinent information.
5) Location of each hardware set cross-referenced to indications on Drawings.
6) Explanation of all abbreviations, symbols, and codes contained in schedule.
7) Mounting locations for hardware.
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8) Door and frame sizes and materials.
9) Degree of door swing and handing.
10) Operational Description of openings with electrified hardware covering egress,

ingress (access), and fire/smoke alarm connections.
5. Key Schedule:

a. After Keying Conference, provide keying schedule that includes levels of keying,
explanations of key system's function, key symbols used, and door numbers
controlled.

b. Use ANSI/BHMA A156.28 “Recommended Practices for Keying Systems” as
guideline for nomenclature, definitions, and approach for selecting optimal keying
system.

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance
with referenced DHI publication. Include schematic keying diagram and index each
key to unique door designations.

d. Index keying schedule by door number, keyset, hardware heading number, cross
keying instructions, and special key stamping instructions.

e. Provide one complete bitting list of key cuts and one key system schematic
illustrating system usage and expansion. Forward bitting list, key cuts and key system
schematic directly to Owner, by means as directed by Owner.

f. Prepare key schedule by or under supervision of supplier, detailing Owner’s final
keying instructions for locks.

6. Templates: After final approval of hardware schedule, provide templates for doors, frames
and other work specified to be factory or shop prepared for door hardware installation.

C. Informational Submittals:
1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant.
2. Provide Product Data:

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated
doors complies with listed fire-rated door assemblies.

b. Include warranties for specified door hardware.
D. Closeout Submittals:

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include:
a. Complete information on care, maintenance, and adjustment; data on repair and

replacement parts, and information on preservation of finishes.
b. Catalog pages for each product.
c. Factory order acknowledgement numbers (for warranty and service)
d. Name, address, and phone number of local representative for each manufacturer.
e. Parts list for each product.
f. Final approved hardware schedule edited to reflect conditions as installed.
g. Final keying schedule
h. Copies of floor plans with keying nomenclature
i. Copy of warranties including appropriate reference numbers for manufacturers to

identify project.
j. As-installed wiring diagrams for each opening connected to power, both low voltage

and 110 volts.
E. Inspection and Testing:

1. Submit a written report of the results of functional testing and inspection for fire door
assemblies, in compliance with NFPA 80.
a. Written report to be provided to the Owner and be made available to the Authority

Having Jurisdiction (AHJ).
b. Report to include the door number for each fire door assembly, door location, door

and frame material, fire rating, and summary of deficiencies.
2. Submit a written report of the results of functional testing and inspection for required

egress door assemblies, in compliance with NFPA 101.



Port Jervis City School District 08 7100
Additions & Alterations to PJMS RE-BID 02.04.2022 Door Hardware
Project No. 2019-011 PH1  Page No. 4  of 26 

a. Written report to be provided to the Owner and be made available to the Authority
Having Jurisdiction (AHJ).

b. Report to include the door number for each required egress door assembly, door
location, door and frame material, fire rating, and summary of deficiencies.

1.04 QUALITY ASSURANCE
A. Qualifications and Responsibilities:

1. Supplier: Recognized architectural hardware supplier with record of successful in-service
performance for supplying door hardware similar in quantity, type, and quality to that
indicated for this Project and that provides certified Architectural Hardware Consultant
(AHC) or Door Hardware Consultant (DHC) available to Owner, Architect, and Contractor,
at reasonable times during the Work for consultation.
a. Warehousing Facilities: In Project's vicinity.
b. Scheduling Responsibility: Preparation of door hardware and keying schedules.
c. Engineering Responsibility: Preparation of data for electrified door hardware,

including Shop Drawings, based on testing and engineering analysis of
manufacturer's standard units in assemblies like those indicated for this Project.

d. Coordination Responsibility: Assist in coordinating installation of electronic security
hardware with Architect and electrical engineers and provide installation and
technical data to Architect and other related subcontractors.
1) Upon completion of electronic security hardware installation, inspect and verify

that all components are working properly.
2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware

with experience installing door hardware similar in quantity, type, and quality as indicated
for this Project.

3. Architectural Hardware Consultant: Person who is experienced in providing consulting
services for door hardware installations that are comparable in material, design, and
extent to that indicated for this Project and meets these requirements:
a. For door hardware: DHI certified AHC or DHC.
b. Can provide installation and technical data to Architect and other related

subcontractors.
c. Can inspect and verify components are in working order upon completion of

installation.
d. Capable of producing wiring diagram and coordinating installation of electrified

hardware with Architect and electrical engineers.
4. Single Source Responsibility: Obtain each type of door hardware from single

manufacturer.
B. Certifications:

1. Fire-Rated Door Openings:
a. Provide door hardware for fire-rated openings that complies with NFPA 80 and

requirements of authorities having jurisdiction.
b. Provide only items of door hardware that are listed products tested by Underwriters

Laboratories, Intertek Testing Services, or other testing and inspecting organizations
acceptable to authorities having jurisdiction for use on types and sizes of doors
indicated, based on testing at positive pressure and according to NFPA 252 or
UL 10C and in compliance with requirements of fire-rated door and door frame labels.

2. Smoke and Draft Control Door Assemblies:
a. Provide door hardware that meets requirements of assemblies tested according to

UL 1784 and installed in compliance with NFPA 105
b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at

tested pressure differential of 0.3-inch wg (75 Pa) of water.
3. Electrified Door Hardware

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable
to authorities having jurisdiction.

4. Accessibility Requirements:
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a. Comply with governing accessibility regulations cited in “REFERENCES” article
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This
project must comply with all Federal Americans with Disability Act regulations and all
Local Accessibility Regulations.

C. Pre-Installation Meetings
1. Keying Conference

a. Incorporate keying conference decisions into final keying schedule after reviewing
door hardware keying system including:
1) Function of building, flow of traffic, purpose of each area, degree of security

required, and plans for future expansion.
2) Preliminary key system schematic diagram.
3) Requirements for key control system.
4) Requirements for access control.
5) Address for delivery of keys.

2. Pre-installation Conference
a. Review and finalize construction schedule and verify availability of materials,

Installer's personnel, equipment, and facilities needed to make progress and avoid
delays.

b. Inspect and discuss preparatory work performed by other trades.
c. Inspect and discuss electrical roughing-in for electrified door hardware.
d. Review sequence of operation for each type of electrified door hardware.
e. Review required testing, inspecting, and certifying procedures.
f. Review questions or concerns related to proper installation and adjustment of door

hardware.
3. Electrified Hardware Coordination Conference:

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door
hardware with security, electrical, doors and frames, and other related suppliers.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to

Project site. Promptly replace products damaged during shipping.
B. Tag each item or package separately with identification coordinated with final door hardware

schedule, and include installation instructions, templates, and necessary fasteners with each
item or package. Deliver each article of hardware in manufacturer’s original packaging.

C. Maintain manufacturer-recommended environmental conditions throughout storage and
installation periods.

D. Provide secure lock-up for door hardware delivered to Project. Control handling and installation
of hardware items so that completion of Work will not be delayed by hardware losses both
before and after installation.

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or repair
products damaged during Work. Protect products against malfunction due to paint, solvent,
cleanser, or any chemical agent.

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
1.06 COORDINATION

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast
anchoring inserts into concrete.

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or
shop 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.

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's
security consultant.
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D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware
with connections to power supplies and building safety and security systems.

E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify
existing functions, conditions and preparations and coordinate to suit opening conditions and to
provide proper door operation.

1.07 WARRANTY
A. Manufacturer's standard form in which manufacturer agrees to repair or replace components of

door hardware that fail in materials or workmanship within published warranty period.
1. Warranty does not cover damage or faulty operation due to improper installation, improper

use or abuse.
2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated in

manufacturer’s published listings.
a. Mechanical Warranty

1) Locks
(a) Schlage ND Series: 10 year

2) Exit Devices
(a) Von Duprin: 3 year

3) Closers
(a) LCN 4050 Series: 25 year

4) Accessories
(a) Ives Continuous Hinges: Lifetime

b. Electrical Warranty
1) Exit Devices

(a) Von Duprin: 1 year
1.08 MAINTENANCE

A. Furnish complete set of special tools required for maintenance and adjustment of hardware,
including changing of cylinders.

B. Turn over unused materials to Owner for maintenance purposes.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Approval of manufacturers and/or products other than those listed as “Scheduled Manufacturer”
or “Acceptable Manufacturers” in the individual article for the product category shall be in
accordance with QUALITY ASSURANCE article, herein.

B. Approval of products from manufacturers indicated in “Acceptable Manufacturers” is contingent
upon those products providing all functions and features and meeting all requirements of
scheduled manufacturer’s product.

C. Where specified hardware is not adaptable to finished shape or size of members requiring
hardware, furnish suitable types having same operation and quality as type specified, subject to
Architect's approval.

2.02 MATERIALS
A. Fasteners

1. Provide hardware manufactured to conform to published templates, generally prepared for
machine screw installation.

2. Furnish screws for installation with each hardware item. Finish exposed (exposed under
any condition) screws to match hardware finish, or, if exposed in surfaces of other work, to
match finish of this other work including prepared for paint surfaces to receive painted
finish.

3. Provide concealed fasteners for hardware units exposed when door is closed except when
no standard units of type specified are available with concealed fasteners. Do not use
thru-bolts for installation where bolt head or nut on opposite face is exposed in other work
unless thru-bolts are required to fasten hardware securely. Review door specification and
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advise Architect if thru bolts are required.
4. Install hardware with fasteners provided by hardware manufacturer.

B. Provide screws, bolts, expansion shields, drop plates and other devices necessary for
hardware installation.
1. Where fasteners are exposed to view: Finish to match adjacent door hardware material.

2.03 HINGES
A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. Ives 5BB series

2. Acceptable Manufacturers and Products:
a. Hager BB1191/1279 series
b. McKinney TA/T4A series

B. Requirements:
1. Provide hinges conforming to ANSI/BHMA A156.1.
2. Provide five knuckle, ball bearing hinges.
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide:

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide:
a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

5. 2 inches or thicker doors:
a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high
b. Interior: Heavy weight, steel, 5 inches (127 mm) high

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening.
7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and

one additional hinge for each 30 inches (762 mm) of additional door height.
8. Where new hinges are specified for existing doors or existing frames, provide new hinges

of identical size to hinge preparation present in existing door or existing frame.
9. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows:

a. Steel Hinges: Steel pins
b. Non-Ferrous Hinges: Stainless steel pins
c. Out-Swinging Exterior Doors: Non-removable pins
d. Out-Swinging Interior Lockable Doors: Non-removable pins
e. Interior Non-lockable Doors: Non-rising pins

10. Provide hinges with electrified options as scheduled in the hardware sets. Provide with
number and gage of wires enough to accommodate electric function of specified
hardware. Locate electric hinge at second hinge from bottom or nearest to electrified
locking component. Provide mortar guard for each electrified hinge specified.

2.04 CONTINUOUS HINGES
A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Stanley
b. Roton

B. Requirements:
1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26,

Grade 1.
2. Provide aluminum geared continuous hinges, where specified in the hardware sets,

fabricated from 6063-T6 aluminum.
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3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating
operation.

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully
tested for 1,500,000 cycles.

5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on
rated doors by testing agency acceptable to authority having jurisdiction.

6. Provide aluminum geared continuous hinges with electrified option scheduled in the
hardware sets. Provide with number and gage of wires enough to accommodate electric
function of specified hardware.

7. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless
otherwise noted or door details require shorter length and with symmetrical hole pattern.

2.05 FLUSH BOLTS
A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Burns
b. Rockwood

B. Requirements:
1. Provide automatic, constant latching, and manual flush bolts with forged bronze or

stainless-steel face plates, extruded brass levers, and with wrought brass guides and
strikes. Provide 12 inch (305 mm) steel or brass rods at doors up to 90 inches (2286 mm)
in height. For doors over 90 inches (2286 mm) in height increase top rods by 6 inches
(152 mm) for each additional 6 inches (152 mm) of door height. Provide dust-proof strikes
at each bottom flush bolt.

2.06 CYLINDRICAL LOCKS
A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. Schlage ND series

2. Acceptable Manufacturers and Products:
a. Match Existing

B. Requirements:
1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and UL

Listed for 3-hour fire doors.
2. Cylinders: Refer to “KEYING” article, herein.
3. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with

1/2-inch latch throw. Provide proper latch throw for UL listing at pairs.
4. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws.
5. Provide independently operating levers with two external return spring cassettes mounted

under roses to prevent lever sag.
6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim.
7. Provide electrified options as scheduled in the hardware sets.
8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides.

a. Lever Design: RHO.
2.07 EXIT DEVICES

A. Manufacturers and Products:
1. Scheduled Manufacturer and Product:

a. Von Duprin 99/33A series
2. Acceptable Manufacturers and Products:

a. Detex Advantex series
b. Precision APEX 2000 series

B. Requirements:
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1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or
Fire Exit Hardware.

2. Cylinders: Refer to “KEYING” article, herein.
3. Provide grooved touchpad type exit devices, fabricated of brass, bronze, stainless steel,

or aluminum, plated to standard architectural finishes to match balance of door hardware.
4. Touchpad must extend a minimum of one half of door width. No plastic inserts are allowed

in touchpads.
5. Provide exit devices with deadlatching feature for security and for future addition of alarm

kits and/or other electrified requirements.
6. Provide exit devices with weather resistant components that can withstand harsh

conditions of various climates and corrosive cleaners used in outdoor pool environments.
7. Provide flush end caps for exit devices.
8. Provide exit devices with manufacturer’s approved strikes.
9. Provide exit devices cut to door width and height. Install exit devices at height

recommended by exit device manufacturer, allowable by governing building codes, and
approved by Architect.

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind
devices. Where glass trim or molding projects off face of door, provide glass bead kits.

11. Provide cylinder or hex-key dogging as specified at non fire-rated openings.
12. Provide dogging indicators (CDSI/HDSI) for visible indication of dogging status.
13. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled

as keyed removable mullion, provide type that can be removed by use of a keyed cylinder,
which is self-locking when re-installed.

14. Provide factory drilled weep holes for exit devices used in full exterior application, highly
corrosive areas, and where noted in hardware sets.

15. Provide electrified options as scheduled.
16. Top latch mounting: double- or single-tab mount for steel doors, face mount for

aluminum doors eliminating requirement of tabs, and double tab mount for wood doors.
17. Provide exit devices with optional trim designs to match other lever and pull designs used

on the project.
2.08 POWER SUPPLIES

A. Manufacturers and Products:
1. Scheduled Manufacturer and Product:

a. Schlage/Von Duprin PS900 Series
2. Acceptable Manufacturers and Products:

a. Precision ELR series
b. Securitron BPS series

B. Requirements:
1. Provide power supplies approved by manufacturer of supplied electrified hardware.
2. Provide appropriate quantity of power supplies necessary for proper operation of

electrified locking components as recommended by manufacturer of electrified locking
components with consideration for each electrified component using power supply,
location of power supply, and approved wiring diagrams. Locate power supplies as
directed by Architect.

3. Provide regulated and filtered 24 VDC power supply, and UL class 2 listed.
4. Provide power supplies with the following features:

a. 12/24 VDC Output, field selectable.
b. Class 2 Rated power limited output.
c. Universal 120-240 VAC input.
d. Low voltage DC, regulated and filtered.
e. Polarized connector for distribution boards.
f. Fused primary input.
g. AC input and DC output monitoring circuit w/LED indicators.
h. Cover mounted AC Input indication.
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i. Tested and certified to meet UL294.
j. NEMA 1 enclosure.
k. Hinged cover w/lock down screws.
l. High voltage protective cover.

2.09 CYLINDERS
A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. By Owner

B. Requirements:
1. All cylinder housings to be prepped for Small Format Interchangeable cores - cores to be

supplied by Owner.
2. Provide cylinders/cores, compliant with ANSI/BHMA A156.5; latest revision; cylinder face

finished to match lockset, manufacturer’s series as indicated. Refer to “KEYING” article,
herein.

3. Provide cylinders in the below-listed configuration(s), distributed throughout the Project as
indicated.
a. High Security: dual-locking cylinder with permanent core requiring restricted,

patented keyway. Dual-locking mechanism with interlocking finger pin(s) to check for
patented features on keys.

4. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent
protected.

5. Nickel silver bottom pins.
C. Construction Keying:

1. Replaceable Construction Cores.
a. Provide temporary construction cores replaceable by permanent cores, furnished in

accordance with the following requirements.
1) 3 construction control keys
2) 12 construction change (day) keys.

b. Owner or Owner’s Representative will replace temporary construction cores with
permanent cores.

2.10 KEYING
A. Provide cylinders/cores keyed into Owner’s existing factory registered keying system. Comply

with guidelines in ANSI/BHMA A156.28, incorporating decisions made at keying conference.
B. Requirements:

1. Provide permanent cylinders/cores keyed by the manufacturer according to the following
key system.
a. Master Keying system as directed by the Owner.

2. Forward bitting list and keys separately from cylinders, by means as directed by Owner.
Failure to comply with forwarding requirements will be cause for replacement of
cylinders/cores involved at no additional cost to Owner.

3. Provide keys with the following features:
a. Material: Nickel silver; minimum thickness of .107-inch (2.3mm)
b. Patent Protection: Keys and blanks protected by one or more utility patent(s).

4. Identification:
a. Mark permanent cylinders/cores and keys with applicable blind code for identification.

Do not provide blind code marks with actual key cuts.
b. Identification stamping provisions must be approved by the Architect and Owner.
c. Stamp cylinders/cores and keys with Owner’s unique key system facility code as

established by the manufacturer; key symbol and embossed or stamped with “DO
NOT DUPLICATE” along with the “PATENTED” or patent number to enforce the
patent protection.

d. Failure to comply with stamping requirements will be cause for replacement of keys
involved at no additional cost to Owner.
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e. Forward permanent cylinders/cores to Owner, separately from keys, by means as
directed by Owner.

5. Quantity: Furnish in the following quantities.
a. Change (Day) Keys: 3 per cylinder/core.
b. Permanent Control Keys: 3.
c. Master Keys: 6.

2.11 KEY CONTROL SYSTEM
A. Manufacturers:

1. Scheduled Manufacturer:
a. Telkee

2. Acceptable Manufacturers:
a. No Substitute
b. HPC
c. Lund

B. Requirements:
1. Provide key control system, including envelopes, labels, tags with self-locking key clips,

receipt forms, 3-way visible card index, temporary markers, permanent markers, and
standard metal cabinet, all as recommended by system manufacturer, with capacity for
150% of number of locks required for Project.
a. Provide complete cross index system set up by hardware supplier, and place keys on

markers and hooks in cabinet as determined by final key schedule.
b. Provide hinged-panel type cabinet for wall mounting.

2.12 DOOR CLOSERS
A. Manufacturers and Products:

1. Scheduled Manufacturer and Product:
a. LCN 4050A series

2. Acceptable Manufacturers and Products:
a. Norton 7500 series

B. Requirements:
1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA

certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date of
manufacture code.

2. Provide door closers with fully hydraulic, full rack and pinion action with cast aluminum
cylinder.

3. Closer Body: 1-1/2-inch (38 mm) diameter with 11/16-inch (17 mm) diameter heat-treated
pinion journal and full complement bearings.

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and all weather requiring no
seasonal closer adjustment for temperatures ranging from 120 degrees F to -30 degrees
F.

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing
reduced opening force as required by accessibility codes and standards.

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for
latch speed, general speed, and back check.

7. Pressure Relief Valve (PRV) Technology: Not permitted.
8. Provide stick on templates, special templates, drop plates, mounting brackets, or adapters

for arms as required for details, overhead stops, and other door hardware items interfering
with closer mounting.

2.13 DOOR TRIM
A. Manufacturers:

1. Scheduled Manufacturer:
2. Acceptable Manufacturers:

a. Burns
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b. Rockwood
B. Requirements:

1. Provide push plates, push bars, pull plates, pulls, and hands-free reversible door pulls with
diameter and length as scheduled.

2.14 PROTECTION PLATES
A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Trimco
b. Rockwood

B. Requirements:
1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges

as scheduled. Furnish with sheet metal or wood screws, finished to match plates.
2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a

mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on
pairs without a mullion or edge guards.

3. At fire rated doors, provide protection plates over 16 inches high with UL label.
2.15 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS

A. Manufacturers:
1. Scheduled Manufacturers:

a. Glynn-Johnson
2. Acceptable Manufacturers:

a. Rixson
b. Sargent

B. Requirements:
1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor

stop presents tripping hazard.
2. Provide friction type at doors without closer and positive type at doors with closer.

2.16 DOOR STOPS AND HOLDERS
A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Burns
b. Rockwood

B. Provide door stops at each door leaf:
1. Provide wall stops wherever possible. Provide concave type where lockset has a push

button of thumbturn.
2. Where a wall stop cannot be used, provide universal floor stops.
3. Where wall or floor stop cannot be used, provide overhead stop.
4. Provide roller bumper where doors open into each other and overhead stop cannot be

used.
2.17 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING

A. Manufacturers:
1. Scheduled Manufacturer:

a. Zero International
2. Acceptable Manufacturers:

a. National Guard
b. Reese
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B. Requirements:
1. Provide thresholds, weather-stripping, and gasketing systems as specified and per

architectural details. Match finish of other items.
2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door

assemblies are required, provide door hardware that meets requirements of assemblies
tested according to UL 1784 and installed in compliance with NFPA 105.

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient
or flexible seal strip is easily replaceable and readily available.

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless
otherwise specified in the hardware sets or detailed in the drawings.

2.18 SILENCERS
A. Manufacturers:

1. Scheduled Manufacturer:
a. Ives

2. Acceptable Manufacturers:
a. Rockwood
b. Trimco

B. Requirements:
1. Provide "push-in" type silencers for hollow metal or wood frames.
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for

each pair frame.
3. Omit where gasketing is specified.

2.19 FINISHES
A. Finish: BHMA 626/652 (US26D); except:

1. Aluminum Geared Continuous Hinges: BHMA 628 (US28)
2. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D)
3. Protection Plates: BHMA 630 (US32D)
4. Overhead Stops and Holders: BHMA 630 (US32D)
5. Door Closers: Powder Coat to Match
6. Wall Stops: BHMA 630 (US32D)
7. Weatherstripping: Clear Anodized Aluminum
8. Thresholds: Mill Finish Aluminum

PART 3 EXECUTION
3.01 EXAMINATION

A. Prior to installation of hardware, 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. Verify
doors, frames, and walls have been properly reinforced for hardware installation.

B. Field verify existing doors and frames receiving new hardware and existing conditions receiving
new openings. Verify that new hardware is compatible with existing door and frame preparation
and existing conditions.

C. Examine roughing-in for electrical power systems to verify actual locations of wiring
connections before electrified door hardware installation.

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory
conditions have been corrected.

3.02 PREPARATION
A. Where on-site modification of doors and frames is required:

1. Carefully remove existing door hardware and components being reused. Clean, protect,
tag, and store in accordance with storage and handling requirements specified herein.

2. Field modify and prepare existing doors and frames for new hardware being installed.
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3. When modifications are exposed to view, use concealed fasteners, when possible.
4. Prepare hardware locations and reinstall in accordance with installation requirements for

new door hardware and with:
a. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and

frames according to ANSI/SDI A250.6.
b. Wood Doors: DHI WDHS.5 "Recommended Hardware Reinforcement Locations for

Mineral Core Wood Flush Doors."
c. Doors in rated assemblies: NFPA 80 for restrictions on on-site door hardware

preparation.
3.03 INSTALLATION

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated
or required to comply with governing regulations.
1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
2. Custom Steel Doors and Frames: HMMA 831.
3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A
4. Installation Guide for Doors and Hardware: DHI TDH-007-20

B. Install each hardware item in compliance with manufacturer’s instructions and
recommendations, using only fasteners provided by manufacturer.

C. Do not install surface mounted items until finishes have been completed on substrate. Protect
all installed hardware during painting.

D. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate
as necessary for proper installation and operation.

E. Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.

F. Install operating parts so they move freely and smoothly without binding, sticking, or excessive
clearance.

G. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than
quantity recommended by manufacturer for application indicated.

H. Lock Cylinders:
1. Install construction cores to secure building and areas during construction period.
2. Replace construction cores with permanent cores as indicated in keying section.
3. Furnish permanent cores to Owner for installation.

I. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY
AND SECURITY sections for:
1. Conduit, junction boxes and wire pulls.
2. Connections to and from power supplies to electrified hardware.
3. Connections to fire/smoke alarm system and smoke evacuation system.
4. Connection of wire to door position switches and wire runs to central room or area, as

directed by Architect.
5. Connections to panel interface modules, controllers, and gateways.
6. Testing and labeling wires with Architect’s opening number.

J. Key Control System: Tag keys and place them on markers and hooks in key control system
cabinet, as determined by final keying schedule.

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair
side of stairway doors from corridors. Mount closers so they are not visible in corridors, lobbies
and other public spaces unless approved by Architect.

L. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors,
and stair side of stairway doors.

M. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible
ceilings or in equipment room, or alternate location as directed by Architect.
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N. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in
Division 07 Section "Joint Sealants."

O. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door
hardware schedule. Do not mount floor stops where they may impede traffic or present tripping
hazard.

P. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
Q. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.
R. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is

closed.
3.04 FIELD QUALITY CONTROL

A. Inspection and Testing:
1. Provide functional testing and inspection of fire door assemblies by a qualified person in

accordance with NFPA 80.
a. Schedule fire door assembly inspection within 90 days of Substantial Completion of

the Project.
b. Submit a signed, written final report as specified in Paragraph 1.03.E.1.
c. Correct all deficiencies and schedule a reinspection of fire door assemblies noted as

deficient on the inspection report.
d. Inspector to reinspect fire door assemblies after repairs are made.

2. Provide inspection of required egress door assemblies by a qualified person in
accordance with NFPA 101.
a. Schedule egress door assembly inspection within 90 days of Substantial Completion

of the Project for the required openings.
b. Submit a signed, written final report as specified in Paragraph 1.03.E.2.
c. Correct all deficiencies and schedule a reinspection of egress door assemblies noted

as deficient on the inspection report.
d. Inspector to reinspect required egress door assemblies after repairs are made.

3.05 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.
B. Occupancy Adjustment: Approximately three to six months after date of Substantial

Completion, examine and readjust each item of door hardware, including adjusting operating
forces, as necessary to ensure function of doors and door hardware.

3.06 CLEANING AND PROTECTION
A. Clean adjacent surfaces soiled by door hardware installation.
B. Clean operating items per manufacturer’s instructions to restore proper function and finish.
C. Provide final protection and maintain conditions that ensure door hardware is without damage

or deterioration at time of Substantial Completion.
3.07 DOOR HARDWARE SCHEDULE

A. The intent of the hardware specification is to specify the hardware for interior and exterior
doors, and to establish a type, continuity, and standard of quality. However, it is the door
hardware supplier’s responsibility to thoroughly review existing conditions, schedules,
specifications, drawings, and other Contract Documents to verify the suitability of the hardware
specified.

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of the
architect with corrections made prior to the bidding process. Omitted items not included in a
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hardware set should be scheduled with the appropriate additional hardware required for proper
application.

C. Hardware items are referenced in the following hardware schedule. Refer to the above
specifications for special features, options, cylinders/keying, and other requirements.

D. Hardware Sets:
Hardware Group No. 01
2 EA CONT. HINGE 112HD EPT 628 IVE
2 EA POWER TRANSFER EPT10 ~ 689 VON

1 EA REMOVABLE
MULLION KR4954 STAB 689 VON

1 EA ELEC PANIC
HARDWARE CD-RX-LC-33A-EO ~ 626 VON

1 EA ELEC PANIC
HARDWARE

RX-LC-QEL-33A-NL-OP-388
24 VDC ~ 626 VON

1 EA RIM CYLINDER 20-057 ICX 626 SCH
2 EA SFIC MORTISE CYL. 26-091 ICX 626 SCH

1 EA 90 DEG OFFSET
PULL 8190EZHD 12" STD 630-316IVE

2 EA OH STOP 100S 630 GLY
2 EA SURFACE CLOSER 4050A EDA 689 LCN

2 EA PA MOUNTING
PLATE 4050-18PA 689 LCN

2 EA BLADE STOP
SPACER 4050-61 689 LCN

2 EA DOOR SWEEP 39A A ZER
1 EA THRESHOLD 655A A ZER

1 EA POWER SUPPLY PS902 BBK 900-2RS
120/240 VAC ~ LGR SCE

1 CARD READER - WORK OF
DIVISION 28

1 EA NOTE PROVIDE POINT TO POINT
WIRING DIAGRAMS

1 EA NOTE PROVIDE RISER WIRING
DIAGRAMS

DOOR NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL TO
RETRACT LATCHBOLT, SHUNT ALARM AND ALLOW ENTRY. FREE EGRESS AT ALL
TIMES BY DEPRESSING EXIT DEVICE. DEPRESSING EXIT DEVICE WILL SHUNT ALARM
AND ALLOW EGRESS.
Hardware Group No. 02
2 EA CONT. HINGE 112HD 628 IVE
2 EA DUMMY PUSH BAR 330 626 VON

2 EA 90 DEG OFFSET
PULL 8190EZHD 12" STD 630-316IVE

2 EA OH STOP 100S 630 GLY
2 EA SURFACE CLOSER 4050A EDA 689 LCN

2 EA PA MOUNTING
PLATE 4050-18PA 689 LCN
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2 EA BLADE STOP
SPACER 4050-61 689 LCN

2 EA DOOR SWEEP 39A A ZER

Hardware Group No. 03
2 EA CONT. HINGE 112HD EPT 628 IVE
2 EA POWER TRANSFER EPT10 ~ 689 VON

1 EA REMOVABLE
MULLION KR4954 STAB 689 VON

1 EA ELEC PANIC
HARDWARE CD-RX-LC-33A-EO ~ 626 VON

1 EA ELEC PANIC
HARDWARE CD-RX-LC-33A-NL-OP-388 ~ 626 VON

1 EA RIM CYLINDER 20-057 ICX 626 SCH
3 EA SFIC MORTISE CYL. 26-091 ICX 626 SCH

1 EA 90 DEG OFFSET
PULL 8190EZHD 12" STD 630-316IVE

2 EA OH STOP 100S 630 GLY
2 EA SURFACE CLOSER 4050A EDA 689 LCN

2 EA PA MOUNTING
PLATE 4050-18PA 689 LCN

2 EA BLADE STOP
SPACER 4050-61 689 LCN

2 EA DOOR SWEEP 39A A ZER
1 EA THRESHOLD 655A A ZER

1 EA NOTE PROVIDE POINT TO
POINT WIRING DIAGRAMS

1 EA NOTE PROVIDE RISER WIRING
DIAGRAMS

DOOR NORMALLY CLOSED AND LOCKED. FREE EGRESS AT ALL TIMES BY
DEPRESSING EXIT DEVICE. DEPRESSING EXIT DEVICE WILL SHUNT ALARM AND
ALLOW EGRESS.
Hardware Group No. 04
2 EA CONT. HINGE 112HD EPT 628 IVE
2 EA POWER TRANSFER EPT10 ~ 689 VON

1 EA ELEC PANIC
HARDWARE CD-RX-LC-33A-NL-OP-388 ~ 626 VON

1 EA RIM CYLINDER 20-057 ICX 626 SCH
1 EA SFIC MORTISE CYL. 26-091 ICX 626 SCH

1 EA ELECTRIC STRIKE 6300 FSE 12/24 VAC/VDC ~ 630 VON

1 EA 90 DEG OFFSET
PULL 8190EZHD 12" STD 630-316IVE

1 EA OH STOP 100S 630 GLY
1 EA SURFACE CLOSER 4050A EDA 689 LCN

1 EA PA MOUNTING
PLATE 4050-18PA 689 LCN
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1 EA BLADE STOP
SPACER 4050-61 689 LCN

1 EA DOOR SWEEP 39A A ZER
1 EA THRESHOLD 655A A ZER

1 EA POWER SUPPLY PS902 BBK 900-2RS
120/240 VAC ~ LGR SCE

1 CARD READER - WORK
OF DIVISION 28

1 EA NOTE PROVIDE POINT TO
POINT WIRING DIAGRAMS

1 EA NOTE PROVIDE RISER WIRING
DIAGRAMS

DOOR NORMALLY CLOSED AND LOCKED. PRESENTATION OF VALID CREDENTIAL TO
RELEASE ELECTRIC STRIKE, SHUNT ALARM AND ALLOW ENTRY. FREE EGRESS AT
ALL TIMES BY DEPRESSING EXIT DEVICE. DEPRESSING EXIT DEVICE WILL SHUNT
ALARM AND ALLOW EGRESS.
Hardware Group No. 05
2 EA CONT. HINGE 224HD 628 IVE

1 SET CONST LATCHING
BOLT FB51P 630 IVE

1 EA DUST PROOF
STRIKE DP2 626 IVE

1 EA DBL CYL STORE
LOCK ND66TD RHO 626 SCH

1 EA OH STOP 90S 630 GLY
1 EA SURFACE CLOSER 4050A SCUSH 689 LCN
2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
1 SET GASKETING 328AA-S AA ZER
2 EA MEETING STILE 155AA AA ZER
1 EA DOOR SWEEP 39A A ZER
1 EA THRESHOLD 655A A ZER

Hardware Group No. 06
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE

1 EA CLASSROOM
SECURITY ND75TD RHO XN12-035 626 SCH

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 07

3 EA HINGE 5BB1HW 4.5 X
4.5 652 IVE

1 EA CLASSROOM
SECURITY

ND75TD RHO
XN12-035 626 SCH

1 EA SURFACE
CLOSER 4050A RW/PA 689 LCN
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1 EA KICK PLATE 8400 10" X 1
1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 08
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA CLASSROOM
SECURITY ND75TD RHO XN12-035 626 SCH

1 EA OH STOP 100S 630 GLY
1 EA SURFACE CLOSER 4050A RW/PA ST-5003 689 LCN
1 EA MOUNTING PLATE 4050-18 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 09
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE

1 EA CLASSROOM
SECURITY ND75TD RHO XN12-035 626 SCH

1 EA SURFACE CLOSER 4050A EDA 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 10
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA FACULTY
RESTROOM

L9485T 06A 09-544
L283-722 626 SCH

1 EA OH STOP 100S 630 GLY
1 EA SURFACE CLOSER 4050A RW/PA ST-5003 689 LCN
1 EA MOUNTING PLATE 4050-18 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 11
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA FACULTY
RESTROOM

L9485T 06A 09-544
L283-722 626 SCH

1 EA SURFACE CLOSER 4050A RW/PA 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

E. Hardware Group No. 12
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE
1 EA STOREROOM LOCK ND80TD RHO 626 SCH
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1 EA SURFACE CLOSER 4050A CUSH 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
3 EA SILENCER SR64 GRY IVE

Hardware Group No. 13
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE

1 EA CLASSROOM DEAD
LOCK L463T 626 SCH

1 EA STOREROOM LOCK ND80TD RHO 626 SCH

1 EA SURFACE CLOSER 4050A CUSH 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
3 EA SILENCER SR64 GRY IVE

F. Hardware Group No. 14
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE
1 EA STOREROOM LOCK ND80TD RHO 626 SCH

1 EA SURFACE CLOSER 4050A CUSH 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
3 EA SILENCER SR64 GRY IVE

Hardware Group No. 15
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE
1 EA STOREROOM LOCK ND80TD RHO 626 SCH
1
1 EA SURFACE CLOSER 4050A RW/PA 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 630 IVE
3 EA SILENCER SR64 GRY IVE

Hardware Group No. 16

3 EA HINGE 5BB1HW 4.5 X
4.5 NRP 652 IVE

1 EA
PRIVACY
W/COIN
TURN

L9044 06A
09-544
L283-722

626 SCH

1 EA KICK PLATE8400 10" X 1
1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING488SBK PSA BK ZER

Hardware Group No. 17

3 EA HINGE
5BB1HW
4.5 X 4.5
NRP

652 IVE

1 EA
PRIVACY
W/COIN
TURN

L9044 06A
09-544
L283-722

626 SCH

1 EA OH STOP 100S 630 GLY
1 EA KICK PLATE 8400 10" X 630 IVE
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1 1/2"
LDW B-CS

1 EA GASKETING 488SBK
PSA BK ZER

Hardware Group No. 18
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 652 IVE
1 EA PRIVACY LOCK L9040 06A 09-544 L283-722 626 SCH
1 EA SURFACE CLOSER 4050A RW/PA 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 19

3 EA HINGE 5BB1HW 4.5 X
4.5 652 IVE

1 EA ENTRANCE/OFFICE
LOCK ND50TD RHO 626 SCH

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 20

3 EA HINGE 5BB1HW 4.5 X
4.5 652 IVE

1 EA PASSAGE
SET ND10S RHO 626 SCH

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING488SBK PSA BK ZER

Hardware Group No. 21
3 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 EA CLASSROOM
LOCK ND70TD RHO 626 SCH

1 EA WALL STOP WS406/407CCV 630 IVE
3 EA SILENCER SR64 GRY IVE

Hardware Group No. 22

3 EA HINGE 5BB1HW 4.5 X
4.5 NRP 652 IVE

1 EA CLASSROOM
LOCK ND70TD RHO 626 SCH

1 EA SURFACE
CLOSER 4050A EDA 689 LCN

1 EA KICK PLATE 8400 10" X 1
1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER

Hardware Group No. 23
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1 EA CYLINDERIC CYLINDER AS
REQUIRED 619 SCH

1

BALANCE OF
HARDWARE BY
DOOR
MANUFACTURER

Hardware Group No. 24

2 EA CONT.
HINGE 224XY 628 IVE

1 EA REMOVABLE
MULLION KR4954 STAB 689 VON

2 EA FIRE EXIT
HARDWARE 99-L-F-2SI-06 626 VON

2 EA RIM
CYLINDER 20-057 ICX 626 SCH

3 EA
SFIC
MORTISE
CYL.

26-091 ICX 626 SCH

2 EA SURFACE
CLOSER 4050A EDA 689 LCN

2 EA KICK PLATE 8400 10" X 1"
LDW B-CS 630 IVE

2 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING 488SBK PSA BK ZER
1 EA ASTRAGAL 8193AA AA ZER

Hardware Group No. 25

2 EA CONT.
HINGE 224XY 628 IVE

1 EA REMOVABLE
MULLION

KR4954
STAB 689 VON

2 EA FIRE EXIT
HARDWARE

99-L-
F-2SI-06 626 VON

2 EA RIM
CYLINDER 20-057 ICX 626 SCH

3 EA
SFIC
MORTISE
CYL.

26-091 ICX 626 SCH

5 EA

1 EA FIRE/LIFE
HOLDER

4040SEH
24V/120V
AC/DC AS
REQ

~ 689 LCN

1 EA SURFACE
CLOSER 4050A EDA 689 LCN

1 EA SURFACE
CLOSER

4050A
SCUSH 689 LCN
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2 EA
PA
MOUNTING
PLATE

4050-18PA 689 LCN

1 EA CUSH SHOE
SUPPORT 4050-30 689 LCN

2 EA
BLADE
STOP
SPACER

4050-61 689 LCN

2 EA KICK PLATE
8400 10" X
1" LDW B-
CS

630 IVE

1 EA FIRE/LIFE
WALL MAG

SEM7850
AS REQ
(12/24/120V
AC/DC TRI-
VOLT)

~ 689 LCN

1 EA GASKETING 488SBK
PSA BK ZER

1 EA ASTRAGAL 8193AA AA ZER

Hardware Group No. 26
2 EA CONT. HINGE 224XY 628 IVE

1 EA REMOVABLE
MULLION KR4954 STAB 689 VON

2 EA FIRE EXIT
HARDWARE 99-L-F-2SI-06 626 VON

2 EA RIM CYLINDER 20-057 ICX 626 SCH

3 EA SFIC MORTISE
CYL. 26-091 ICX 626 SCH

1 EA FIRE/LIFE
HOLDER

4040SEH 24V/120V AC/DC AS
REQ ~ 689 LCN

1 EA SURFACE
CLOSER 4050A EDA 689 LCN

1 EA SURFACE
CLOSER 4050A SCUSH 689 LCN

1 EA CUSH SHOE
SUPPORT 4050-30 689 LCN

2 EA BLADE STOP
SPACER 4050-61 689 LCN

1 EA FIRE/LIFE WALL
MAG

SEM7850 AS REQ (12/24/120V
AC/DC TRI-VOLT) ~ 689 LCN

Hardware Group No. 27
2 EA CONT. HINGE 224XY 628 IVE

1 EA REMOVABLE
MULLION KR4954 STAB 689 VON

2 EA FIRE EXIT
HARDWARE 99-L-F-2SI-06 626 VON

2 EA RIM CYLINDER 20-057 ICX 626 SCH
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3 EA SFIC MORTISE
CYL. 26-091 ICX 626 SCH

2 EA SURFACE
CLOSER 4050A HEDA 689 LCN

2 EA BLADE STOP
SPACER 4050-61 689 LCN

G. Hardware Group No. 28
6 EA HINGE 5BB1HW 4.5 X 4.5 652 IVE

1 SET CONST LATCHING
BOLT FB51P 630 IVE

1 EA DUST PROOF
STRIKE DP2 626 IVE

1 EA STOREROOM
LOCK ND80TD RHO 626 SCH

2 EA OH STOP 100S 630 GLY
2 EA SURFACE CLOSER4050A RW/PA ST-5003 689 LCN
2 EA MOUNTING PLATE 4050-18 689 LCN
2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
1 EA GASKETING 488SBK PSA BK ZER
1 EA ASTRAGAL 8193AA AA ZER

Hardware Group No. 29

6 EA HINGE
5BB1HW
4.5 X 4.5
NRP

652 IVE

1 EA MANUAL
FLUSH BOLT FB458 626 IVE

1 EA
DUST
PROOF
STRIKE

DP2 626 IVE

1 EA CLASSROOM
LOCK

ND70TD
RHO 626 SCH

2 EA OH STOP 90S 630 GLY
2 EA SILENCER SR64 GRY IVE

Hardware Group No. 30

2 EA CONT.
HINGE 224XY 628 IVE

2 EA FIRE EXIT
HARDWARE

9927-L-BE-F-
LBRAFL-06-499F 626 VON

2 EA SURFACE
CLOSER 4050A EDA 689 LCN

2 EA KICK PLATE8400 10" X 1"
LDW B-CS 630 IVE

2 EA WALL STOP WS406/407CCV 630 IVE
2 EA FIRE/LIFE SEM7850 AS ~ 689 LCN
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WALL MAG REQ
(12/24/120V
AC/DC TRI-
VOLT)

1 EA GASKETING488SBK PSA BK ZER
1 EA ASTRAGAL 8193AA AA ZER

Hardware Group No. 31
1 EA CONT. HINGE 224XY 628 IVE

2 EA FIRE EXIT
HARDWARE 99-L-BE-F-06 626 VON

2 EA SURFACE
CLOSER 4050A EDA 689 LCN

2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
2 EA WALL STOP WS406/407CCV 630 IVE

2 EA FIRE/LIFE WALL
MAG

SEM7850 AS REQ (12/24/120V
AC/DC TRI-VOLT) ~ 689 LCN

1 EA GASKETING 488SBK PSA BK ZER

HARDWARE GROUP NO. 32

2 EA CONT.
HINGE 224XY 628 IVE

2 EA MANUAL
FLUSH BOLT FB458 626 IVE

1 EA
DUST
PROOF
STRIKE

DP2 626 IVE

1 EA CLASSROOM
DEAD LOCK L463T 626 SCH

2 EA RECESSED
PULL 94P X 94L 630 ROC

2 EA OH STOP 100S 630 GLY
2 EA SILENCER SR64 GRY IVE

Hardware Group No. 33
1 EA CONT. HINGE 224XY 628 IVE

2 EA PANIC
HARDWARE 99-L-2SI-06 626 VON

1 EA RIM CYLINDER 20-057 ICX 626 SCH

1 EA SFIC MORTISE
CYL. 26-091 ICX 626 SCH

1 EA SURFACE
CLOSER 4050A EDA 689 LCN

1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
2 EA WALL STOP WS406/407CCV 630 IVE
2 EA GASKETING 488SBK PSA BK ZER
1 EA DOOR BOTTOM 350AA AA ZER

Hardware Group No. 34
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2 EA CONT. HINGE 224XY 628 IVE

2 EA PANIC
HARDWARE CDSI-9927-L-NL-LBR-06 626 VON

2 EA RIM CYLINDER 20-057 ICX 626 SCH

2 EA SFIC MORTISE
CYL. 26-091 ICX 626 SCH

2 EA SURFACE
CLOSER 4050A EDA 689 LCN

2 EA KICK PLATE 8400 10" X 1" LDW B-CS 630 IVE
2 EA WALL STOP WS406/407CCV 630 IVE
2 EA GASKETING 488SBK PSA BK ZER
1 EA ASTRAGAL 8193AA AA ZER
2 EA DOOR BOTTOM 350AA AA ZER

Hardware Group No. 35

1 EA SLIDING DOOR
TRACK 100SD AL JOH

4 EA RECESSED PULL 94P X 94L 630 ROC

Hardware Group No. 36

1 EA CONT.
HINGE 224HD 628 IVE

1 EA PUSH
PLATE 8200 4" X 16" 630 IVE

1 EA PULL
PLATE 8302 8" 4" X 16" 630 IVE

1 EA SURFACE
CLOSER 4050A RW/PA 689 LCN

1 EA KICK PLATE8400 10" X 1
1/2" LDW B-CS 630 IVE

1 EA WALL STOP WS406/407CCV 630 IVE
1 EA GASKETING488SBK PSA BK ZER

Hardware Group No. 37
1 EA CONT. HINGE 224XY 628 IVE
2 EA PANIC HARDWARE99-L-2SI-06 626 VON
1 EA RIM CYLINDER 20-057 ICX 626 SCH

1 EA SFIC MORTISE
CYL. 26-091 ICX 626 SCH

1 EA SURFACE CLOSER4050A EDA 689 LCN
1 EA KICK PLATE 8400 10" X 1 1/2" LDW B-CS 630 IVE
2 EA WALL STOP WS406/407CCV 630 IVE
2 EA GASKETING 488SBK PSA BK ZER
1 EA DOOR BOTTOM 350AA AA ZER

END OF SECTION
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SECTION 08 8000
GLAZING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Insulating glass units.
B. Glazing units.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealants for other than glazing purposes.
B. Section 08 1213 - Hollow Metal Frames:  Glazed borrowed lites.
C. Section 08 1416 - Flush Wood Doors:  Glazed lites in doors.
D. Section 08 4313 - Aluminum-Framed Storefronts:  Glazing furnished as part of storefront

assembly.
E. Section 08 5113 - Aluminum Windows:  Glazing furnished by window manufacturer.
F. Section 08 8300 - Mirrors.
G. Section 08 8723 - Safety and Security Films.

1.03 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials Current Edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -

Safety Performance Specifications and Methods of Test 2015 (Reaffirmed 2020).
C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures

Most Recent Edition Cited by Referring Code or Reference Standard.
D. ASTM C1036 - Standard Specification for Flat Glass 2021.
E. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass

2018.
F. ASTM C1193 - Standard Guide for Use of Joint Sealants 2016.
G. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat

Glass 2021a.
H. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings 2016.
I. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation

2019.
J. GANA (GM) - GANA Glazing Manual 2008.
K. GANA (SM) - GANA Sealant Manual 2008.
L. NFRC 100 - Procedure for Determining Fenestration Product U-factors 2020.
M. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and

Visible Transmittance at Normal Incidence 2020.
N. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and

Systems 2017.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data on Insulating Glass Unit and Glazing Unit  Glazing Types:  Provide structural,

physical and environmental characteristics, size limitations, special handling and installation
requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.
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D. Certificate:  Certify that products of this section meet or exceed specified requirements.
E. Manufacturer's qualification statement.
F. Installer's qualification statement.
G. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Insulating Glass Units:  One of each glass size and each glass type.

1.05 QUALITY ASSURANCE
A. Perform Work in accordance with GANA (GM)  for glazing installation methods .  
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
1. Provide certified glass products through ANSI accredited certifications that include plant

audits and independent laboratory performance testing.
C. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least three years documented experience.
1. Provide company, field supervisors, and installers that hold active ANSI accredited

certifications in appropriate categories for work specified.
a. North American Contractor Certification (NACC) for glazing contractors.
b. Equivalent independent third-party ANSI accredited certification.

1.06 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for

seal failure, interpane dusting or misting, including providing products to replace failed units.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Float Glass Manufacturers:
1. Cardinal Glass Industries :  www.cardinalcorp.com/#sle.
2. Guardian Glass, LLC :  www.guardianglass.com/#sle.
3. Pilkington North America Inc :  www.pilkington.com/na/#sle.

B. Laminated Glass Manufacturers:
1. Cardinal Glass Industries :  www.cardinalcorp.com/#sle.

C. Fire-Resistance-Rated Glass:  Provide products as required to achieve indicated fire-rating
period.
1. Manufacturers:

a. SAFTIFIRST, a division of O'Keeffe's Inc; SuperLite II-XL:  www.safti.com/#sle.
2.02 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.
1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,

and maximum lateral deflection of supported glass.
2. Seismic Loads:  Design and size glazing components to withstand seismic loads and

sway displacement in accordance with the requirements of ASCE 7
3. 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.
4. Glass thicknesses listed are minimum.

B. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
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published data as determined with the following procedures and/or test methods:
1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National

Laboratory (LBNL) WINDOW 6.3 computer program.
2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using

Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.
3. Solar Optical Properties:  Comply with NFRC 300 test method.

2.03 GLASS MATERIALS
A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.
2. Kind HS - Heat-Strengthened Type:  Complies with ASTM C1048.
3. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.
4. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for

safety glazing used in hazardous locations.
5. Thicknesses:  As indicated; for exterior glazing comply with requirements for wind load

design regardless of specified thickness.
2.04 INSULATING GLASS UNITS

A. Manufacturers:
1. Cardinal Glass Industries; [_____]:  www.cardinalcorp.com/#sle.
2. Guardian Glass, LLC; [_____]:  www.guardianglass.com/#sle.

B. Insulating Glass Units:  Types as indicated.
1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.
2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or

magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Metal Edge Spacers:  Aluminum, bent and soldered corners.
4. Spacer Color:  Black.
5. Edge Seal:

a. Dual-Sealed System:  Provide polyisobutylene sealant as primary seal applied
between spacer and glass panes, and silicone, polysulfide, or polyurethane sealant
as secondary seal applied around perimeter.

b. Color:  Black.
6. Purge interpane space with dry air, hermetically sealed.

C. Type IG-1 - Insulating Glass Units:  Vision glass, double glazed.
1. Applications:  Exterior glazing unless otherwise indicated.
2. Space between lites filled with air.
3. Outboard Lite:  Annealed float glass , 1/4 inch  thick , minimum .

a. Tint:  Bronze .
b. Coating:  Low-E (passive type), on #2 surface.

4. Metal edge spacer.
5. Inboard Lite:  Annealed  float glass, 1/4 inch  thick , minimum .

a. Tint:  Clear.
6. Total Thickness:  1 inch.
7. Thermal Transmittance (U-Value), 0.26 , nominal.
8. Visible Light Transmittance (VLT):  0.20, nominal.
9. Solar Heat Gain Coefficient (SHGC):  0.20, nominal.

D. Type IG-5 - Insulating Glass Units:  Safety glazing.
1. Applications:

a. Glazed lites in exterior doors.
b. Glazed sidelights and panels next to doors.
c. Other locations required by applicable federal, state, and local codes and regulations.

2. Space between lites filled with air.
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3. Glass Type:  Same as Type [_____] except use fully tempered float glass for both
outboard and inboard lites.

4. Total Thickness:  1 inch.
5. Metal edge spacer.
6. Thermal Transmittance (U-Value) , Summer - Center of Glass :  0.26 , nominal .

2.05 GLAZING UNITS
A. Type G-3 - Fire-Resistance-Rated Glazing:  Type, thickness, and configuration of glazing that

contains flame, smoke, and blocks radiant heat, as required to achieve indicated fire-rating
period exceeding 45 minutes.
1. Applications:

a. Glazing in fire-rated door assembly.
b. Glazing in sidelites, borrowed lites, and other glazed openings in fire-rated wall

assemblies.
2. Glazing Method:  As required for fire rating.
3. Fire-Rating Period:  60 minutes.
4. Markings for Fire-Resistance-Rated Glazing Assemblies:  Provide permanent markings on

fire-resistance-rated glazing in compliance with ICC (IBC), local building code, and
authorities having jurisdiction.

B. Type G-4 - Fire-Protection-Rated Glazing:  Type, thickness, and configuration of glazing that
contains flame, smoke, and does not block radiant heat, as required to achieve fire-doors
indicated fire-rating period of 90 minutes or less.
1. Applications:

a. Glazing in fire-rated door assembly.
2. Glass Type:  Specialty tempered float glass.
3. Glazing Method:  As required for fire rating.
4. Fire-Rating Period:  As indicated on drawings.
5. Markings for Fire-Protection-Rated Glazing Assemblies:  Provide permanent markings on

fire-protection-rated glazing in compliance with ICC (IBC), local building code, and
authorities having jurisdiction

C. Type G-5 - Monolithic Safety Glazing:  Non-fire-rated.
1. Applications:

a. Glazed lites in doors, except fire doors.
b. Glazed sidelights to doors, except in fire-rated walls and partitions.
c. Other locations required by applicable federal, state, and local codes and regulations.
d. Other locations indicated on drawings.

2. Glass Type:  Fully tempered safety glass as specified.
3. Tint:  Clear.
4. Thickness:  1/4 inch, nominal.

2.06 GLAZING COMPOUNDS
A. Silicone Sealant:  Single component; neutral  curing; capable of water immersion without loss of

properties; non-bleeding, non-staining ; ASTM C920 Type S, Grade NS, Class 25, Uses M, A,
and G;  with cured Shore A hardness range of 15 to 25 ; color as selected .

2.07 ACCESSORIES
A. Glazing Tape:  Closed cell polyvinyl chloride (PVC) foam, coiled on release paper over

adhesive on two sides, maximum water absorption by volume of 2 percent, designed for
compression of 25 percent to effect an air barrier and vapor retarder seal.

PART 3  EXECUTION
3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.
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B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION
A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours

before glazing. Remove coatings that are not tightly bonded to substrates.
B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL
A. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's

instructions.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Glass and Glazing 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 excess glazing materials from finish surfaces immediately after application using

solvents or cleaners recommended by manufacturers.
B. Remove non-permanent labels immediately after glazing installation is complete.
C. Clean glass and adjacent surfaces after sealants are fully cured.
D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial

Completion in accordance with glass manufacturer's written recommendations.
3.06 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.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION
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SECTION 08 8723
SAFETY AND SECURITY FILMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Glazing film applied to new  glazing assemblies.
B. New Glazing:  Factory or shop install film to glazing before installation in frames.
C. Glazing assemblies to receive film are as follows:

1. Main entry doors/sidelights (doors 100A & B)
2. Stair ST1 doors (doors ST1A)
3. Cafeteria doors/sidelites (doors 109C & D)
4. Kitchen doors (doors 111G)
5. Rear entry doors (doors C1A)
6. Kindergarten doors (doors 113A, 114A, 115A & 116A)
7. Chorus & Band doors (133A & 135A)
8. Stair ST2 doors (doors ST2A)
9. Stair ST3 doors (doors ST3A)

1.02 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Record of product certification for safety requirements.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

C. Shop Drawings:  Detailing installation of film, anchoring accessories, and sealant.
D. Samples:  For each film product to be used, minimum size 4 inches by 6 inches, representing

actual product, color, and patterns.
E. Test Reports:  Detailed reports of full-scale chamber tests to specified criteria, using

assemblies identical to those required for this project.
F. Specimen Warranty.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Glazing film manufacturer specializing in manufacture of safety

glazing films with minimum 10 years successful experience.
B. Installer Qualifications:  Certified by glazing film manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,

in accordance with requirements of authorities having jurisdiction.
1.06 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.07 WARRANTY
A. Provide 10 year manufacturer's replacement warranty to cover film against peeling, cracking,

discoloration, and deterioration.



Port Jervis City School District 08 8723
Additions & Alterations to PJMS RE-BID 02.04.2022 Safety and Security Films
Project No. 2019-011 PH1  Page No. 2  of 2 

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. 3M Window Film :  www.solutions.3m.com/#sle.
B. Armoured One  Film: www.armouredone/security-film.com .

2.02 MATERIALS
A. Glazing Film:  Transparent polyester film for permanent bonding to glass.

1. Thickness:  23 mm.
2. Color:  Clear.
3. Surface Burning Characteristics:  Flame spread index of 25, maximum, and smoke

developed index of 450, maximum, when tested in accordance with ASTM E84 (Class A).
B. Accessory Materials:  As recommended or required by film manufacturer.
C. Glass Cleaner:  As recommended by glazing film manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine glass and frames.  Verify that existing conditions are adequate for proper application
and performance of film.

B. Verify glass is not cracked, chipped, broken, or damaged.
C. Verify that frames are securely anchored and free of defects.
D. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.02 PREPARATION

A. Clean glass of dust, dirt, paint, oil, grease, mildew, mold, and other contaminants that would
inhibit adhesion.

B. Immediately prior to applying film, thoroughly wash glass with neutral cleaning solution.
C. Protect adjacent surfaces.
D. Do not begin installation until substrates have been properly prepared.

3.03 INSTALLATION
A. Do not apply glazing film when surface temperature is less that 40 degrees F or if precipitation

is imminent.
B. Install in accordance with manufacturer's instructions, without air bubbles, wrinkles, streaks,

bands, thin spots, pinholes, or gaps, as required to achieve specified performance.
C. Accurately cut film with straight edges to required sizes allowing 1/16 inch to 1/8 inch gap at

perimeter of glazed panel unless otherwise required by anchorage method.
D. Seams:  Seam film only as required to accommodate material sizes; form seams vertically

without overlaps and gaps; do not install with horizontal seams.
E. Clean glass and anchoring accessories following installation.  Remove excess sealants and

other glazing materials from adjacent finished surfaces.
F. Remove labels and protective covers.

3.04 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 08 9100
LOUVERS

PART 1  GENERAL
1.01 RELATED REQUIREMENTS

A. Section 07 2500 - Weather Barriers:  Sealing frames to water-resistive barrier installed on
adjacent construction.

B. Section 07 6200 - Sheet Metal Flashing and Trim.
C. Section 07 9200 - Joint Sealants:  Sealing joints between frames and adjacent construction.
D. Section 23 3100 - HVAC Ducts and Casings:  Ductwork attachment to louvers, and blank-off

panels.
E. Section 23 3300 - Air Duct Accessories:  Fire/smoke dampers associated with exterior wall

louvers.
1.02 REFERENCE STANDARDS

A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix) 2017a.

B. AMCA 511 - Certified Ratings Program Product Rating Manual for Air Control Devices 2021.
C. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
D. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
1.03 SUBMITTALS

A. See Section 01 3300- Administrative Requirements for submittal procedures.
B. Product Data:  Provide data describing design characteristics, maximum recommended air

velocity, design free area, materials and finishes.
C. Shop Drawings:  Indicate louver layout plan and elevations, opening and clearance dimensions,

and tolerances; head, jamb and sill details; blade configuration, screens, blank-off areas
required, and frames.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section, with minimum three years of documented experience.
1.05 WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Louvers: Basis of Design: Architectural Louvers Co. (Harray, LLC) Model E4JS.
1. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 LOUVERS
A. Extruded Aluminum Stationary Louvers:  Factory fabricated and assembled, complete with

frame, mullions, and accessories; AMCA Certified in accordance with AMCA 511.
1. Louver depth: 4 inches.
2. Blade Profile: Plain Blade without center baffle.
3. Drainable Blades:  Continuous rain stop at front or rear of blade aligned with vertical gutter

recessed into both jambs of frame.
4. Mounting Option: For louvers in existing openings of 1922 structure below exterior

windows, provide a channels "C" frame and 2" long EZ mounting clips every 18" of louver
perimeter.  Fasten in place and caulk perimeter at interior and exterior of louver.
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2.03 MATERIALS
A. Extruded Aluminum:  ASTM B221 (ASTM B221M) .

2.04 FINISHES
A. High Performance Organic Coatings:  AAMA 2604; multiple coats, thermally cured

fluoropolymer system.
B. High Performance Organic Coating:  Primer and silicone-modified polyester (SMP) enamel

topcoat with minimum dry film thickness (DFT) of 1.2 mils, 0.0012 inch over aluminum
extrusions and panels; AAMA 2604.

C. Primer:  Zinc chromate, alkyd type.
D. Color:  Custom, to match approved sample .

2.05 ACCESSORIES
A. Screens:  Frame of same material as louver, with reinforced corners; removable, screw

attached; installed on inside face of louver frame.
B. Insect Screen:  18 x 16 size aluminum mesh.
C. Fasteners and Anchors:  Galvanized steel.
D. Flashings:  Of same material as louver frame, formed to required shape, single length in one

piece per location.
E. Sealant for Setting Sills and Sill Flashing:  Non-curing butyl type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared openings and flashings are ready to receive this work and opening
dimensions are as indicated on shop drawings.

3.02 INSTALLATION
A. Install louver assembly in accordance with manufacturer's instructions.
B. Install louvers level and plumb.
C. Install flashings and align louver assembly to ensure moisture shed from flashings and

diversion of moisture to exterior.
D. Secure louver frames in openings with concealed fasteners.

3.03 ADJUSTING
A. Adjust operable louvers for freedom of movement of control mechanism.  Lubricate operating

joints.
3.04 CLEANING

A. Clean surfaces and components.
END OF SECTION
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SECTION 09 0561
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. This section applies to floors identified in Contract Documents that are receiving the following
types of floor coverings:
1. Resilient tile and sheet.
2. Carpet tile.
3. 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. Preparation of new and existing wood subfloor for installation of floor coverings.
E. Testing of concrete floor slabs for moisture and alkalinity (pH).
F. Remediation of concrete floor slabs due to unsatisfactory moisture or alkalinity (pH) conditions.

1. Contractor shall perform all specified remediation of concrete floor slabs.  If such
remediation is indicated by testing agency's report and is due to a condition not under
Contractor's control or could not have been predicted by examination prior to entering into
the contract, a contract modification will be issued.

G. Patching compound.
H. Remedial floor coatings.
I. Preparation of new and existing wood-based floors and subfloors for installation of new floor

coverings.
1.02 RELATED REQUIREMENTS

A. Section 01 4000 - Quality Requirements:  Additional requirements relating to testing agencies
and testing.

B. Section 03 3000 - Cast-in-Place Concrete:  Moisture emission reducing curing and sealing
compound for slabs to receive adhered flooring, to prevent moisture content-related flooring
failures; to remain in place, not to be removed.

1.03 REFERENCE STANDARDS
A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement

Mortars (Using 2-in. or [50 mm] Cube Specimens) 2021.
B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and

Gypsum Concrete 2020.
C. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring

2021.
D. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete

Subfloor Using Anhydrous Calcium Chloride 2016a.
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 2011.

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. Visual Observation Report:  For existing floor coverings to be removed.
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B. 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.

C. Remedial Materials Product Data:  Manufacturer's published data on each product to be used
for remediation.
1. Manufacturer's qualification statement.
2. Manufacturer's statement of compatibility with types of flooring applied over remedial

product.
3. Test reports indicating compliance with specified performance requirements, performed by

nationally recognized independent testing agency.
D. Testing Agency's Report:

1. Description of areas tested; include floor plans and photographs if helpful.
2. Summary of conditions encountered.
3. Moisture and alkalinity (pH) test reports.
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. Contractor may perform adhesive and bond test with Contractor's own personnel or hire a

testing agency.
B. 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.
C. 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.
D. Floor Moisture Testing Technician Qualifications:  International Concrete Repair Institute (ICRI)

Concrete Slab Moisture Testing Technician Certification- Grade I.
E. 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.
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1.08 FIELD CONDITIONS
A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at

least 48 hours prior to testing, at not less than 65 degrees F or more than 85 degrees F.
B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least

48 hours prior to testing, at not less than 40 percent and not more than 60 percent.
PART 2  PRODUCTS
2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:
1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor,

floor covering, and floor covering adhesive, and capable of being feathered to nothing at
edges.

2. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with
ASTM C109/C109M or ASTM C472, whichever is appropriate.

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 MC RAPID:  www.ardexamericas.com/#sle.
b. H.B. Fuller Construction Products, Inc; TEC LiquiDam with TEC Level Set 200 SLU:

 www.tecspecialty.com/#sle.
c. LATICRETE International, Inc; LATICRETE NXT Vapor Reduction Coating with

LATICRETE NXT Level Plus:  www.laticrete.com/#sle.
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.
c. For exisiting building (original 1922 structure); document conditions where the finish

flooring has been removed to determine what means might need to take place
beyond what is specified to prepare the slab areas for new finish, and to align
proposed slab pours to level up with the existing slabs.  A high level of coordination
and communication will be needed.

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.
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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.

3.02 REMOVAL OF EXISTING FLOOR COVERINGS
A. Comply with local, State, and federal regulations and recommendations of RFCI

Recommended Work Practices for Removal of Resilient Floor Coverings, 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 INTERNAL RELATIVE HUMIDITY 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 F2170 Procedure A and as follows.
D. Testing with electrical impedance or resistance apparatus may not be substituted for the

specified ASTM test method, as the values determined are not comparable to the ASTM test
values and 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 any test value exceeds
75 percent relative humidity.

F. Report:  Report the information required by the test method.
3.06 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.
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B. The following procedure is the equivalent of that described in ASTM F710, repeated here for
the Contractor's convenience.

C. 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.

3.07 PREPARATION
A. See individual floor covering section(s) for additional requirements.
B. Comply with requirements and recommendations of floor covering manufacturer.
C. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving

joints, and other irregularities with patching compound.
D. Do not fill expansion joints, isolation joints, or other moving joints.

3.08 ADHESIVE BOND AND COMPATIBILITY TESTING
A. Comply with requirements and recommendations of floor covering manufacturer.

3.09 APPLICATION OF REMEDIAL FLOOR COATING
A. Comply with requirements and recommendations of coating manufacturer.

3.10 WOOD SUBFLOOR PREPARATION
A. Perform following operations in the order indicated:

1. Visual observation of existing floor covering, for adhesion, water damage, alkaline
deposits, and other defects.

2. Removal of existing floor coverings.
3. For existing building (original 1922 structure); document conditions where the finsihed

flooring has been removed to determine what means might need to take place beyond
what is specified or shown in the construction documents, to prepare the existing subfloor
for new floor finishes, along with the coordination of the floor height between the corridors
and classrooms, as well as new infill required where masonry shear walls are installed. A
high level of coordination and communication will be required.

3.11 PROTECTION
A. Cover prepared floors with building paper or other durable covering.

END OF SECTION
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SECTION 09 2116
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.
B. Metal stud wall framing.
C. Metal channel ceiling framing.
D. Resilient sound isolation clips.
E. Acoustic insulation.
F. Cementitious backing board.
G. Gypsum wallboard.
H. Joint treatment and accessories.
I. Acoustic (sound-dampening) wall and ceiling board.
J. Bullet resistant sheathing and wallboard.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 05 4000 - Cold-Formed Metal Framing:  Structural steel stud framing.
C. Section 06 1000 - Rough Carpentry:  Building framing and sheathing.
D. Section 06 1000 - Rough Carpentry:  Wood blocking product and execution requirements.
E. Section 07 2100 - Thermal Insulation:  Acoustic insulation.
F. Section 07 8400 - Firestopping:  Top-of-wall assemblies at fire-resistance-rated walls.
G. Section 07 9200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
H. Section 09 2216 - Non-Structural Metal Framing.
I. Section 09 3000 - Tiling:  Tile backing board.

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. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications

for Cementitious Backer Units 1999 (Reaffirmed 2016).
D. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
E. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing

Gypsum Board 2017.
F. ASTM C514 - Standard Specification for Nails for the Application of Gypsum Board 2004

(Reapproved 2020).
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 2020.
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
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mm) in Thickness 2018.
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 2020.
L. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum

Veneer Base 2019.
M. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units

2021.
N. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017.
O. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior

Gypsum Panel Products and Fiber-Reinforced Cement Panels 2019.
P. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of

Interior Coatings in an Environmental Chamber 2016.
Q. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
R. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016).
S. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials

2020.
T. ASTM E413 - Classification for Rating Sound Insulation 2016.
U. GA-216 - Application and Finishing of Gypsum Panel Products 2016, with Errata.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Shop Drawings:  Indicate special details associated with fireproofing and acoustic seals.
C. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing

compliance with requirements.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board installation and
finishing , with minimum 5 years of experience .

B. Mock-up: Provide a maock-up of the area indicated on the Drawings for evaluation of surface
preparation techniques and application workmanship.
1. Locate finish areas designated by Architect.
2. Do not proceed with the remaining work until workmanship and finish is approved by

Architect.
3. Refinish mock-up area as required to produce acceptable work.
4. If accepted, mock-up will represent the minimum standard for the Work.
5. If accepted, mock-up may remain as part of the Work.

PART 2  PRODUCTS
2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.
B. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:

1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft with maximum mid-span
deflection of L/240.

2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

C. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following
characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft with maximum mid-span

deflection of L/240.



Port Jervis City School District 09 2116
Additions & Alterations to PJMS RE-BID 02.04.2022 Gypsum Board Assemblies
Project No. 2019-011 PH1  Page No. 3  of 7 

2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

D. Fire-Resistance-Rated Assemblies:  Provide completed assemblies with the following
characteristics:
1. 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.

a. Products:
1) Super Stud Building Products, Inc; The EDGE:  www.buysuperstud.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

2. Paired Studs for Sound-Rated Assemblies:  Engineered single-piece assemblies
comprised of paired studs coupled by sound isolators, designed to replace conventional
side-by-side, parallel, double-wall partition framing.
a. Widths:  As indicated on drawings.
b. Products:

1) SCAFCO Corporation; SoundGuard Silent Steel Framing System:
 www.scafco.com/#sle.

2) Substitutions:  See Section 01 6000 - Product Requirements.
3. Runners:  U shaped, sized to match studs.
4. Ceiling Channels:  C shapes at 24" o.c. with hat channels perpendicular at 16" o.c. .
5. Furring Members:  Hat-shaped sections, minimum depth as noted on drawings.
6. Resilient Sound Isolation Clips:  Steel resilient clips with molded rubber isolators, attaches

to framing; improves noise isolation performance of wall and floor-ceiling assemblies.
a. Products:

1) ClarkDietrich; Sound Clip (CDSC):  www.clarkdietrich.com/#sle.
2) PAC International, Inc; RSIC-1:  www.pac-intl.com/#sle.
3) Substitutions:  See Section 01 6000 - Product Requirements.

B. Shaft Wall Studs and Accessories:  ASTM C645; galvanized sheet steel, of size and properties
necessary to comply with ASTM C754 and specified performance requirements.

C. 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.
a. Products:

1) ClarkDietrich; BlazeFrame RipTrak:  www.clarkdietrich.com/#sle.
2) Super Stud Building Products, Inc; Slotted Deflection Track:

 www.buysuperstud.com/#sle.
3) Substitutions:  See Section 01 6000 - Product Requirements.

5. Provide top track preassembled with connection devices spaced to fit stud spacing
indicated on drawings; minimum track length of 12 feet.

D. Deflection and Firestop Track:  Intumescent strip factory-applied to track flanges expands when
exposed to heat or flames to provide a perimeter joint seal.
1. Products:
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a. ClarkDietrich; BlazeFrame Firestop Deflection Track:  www.clarkdietrich.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

E. Non-structural Framing Accessories:
1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.
2. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled

channel to wall studs for lateral bracing.
a. Products:

1) ClarkDietrich; FastBridge Clip (FB33):  www.clarkdietrich.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

F. Grid Suspension Systems:  Steel grid system of main tees and support bars connected to
structure using hanging wire.
1. Products:

a. USG Corporation; Drywall Suspension System:  www.usg.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 BOARD MATERIALS
A. Manufacturers - Gypsum-Based Board:

1. CertainTeed Corporation; [____]:  www.certainteed.com/#sle.
2. Georgia-Pacific Gypsum; [____]:  www.gpgypsum.com/#sle.
3. USG Corporation; [____]:  www.usg.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. 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.
3. Thickness:  

a. Vertical Surfaces:  5/8 inch .
b. Ceilings:  5/8 inch .
c. Multi-Layer Assemblies:  Thicknesses as indicated on drawings.

4. Mold Resistant Paper Faced Products:
a. American Gypsum Company; M-Bloc.
b. CertainTeed Corporation; M2Tech 5/8" Type C Moisture & Mold Resistant Drywall.
c. Georgia-Pacific Gypsum; ToughRock Mold-Guard.
d. Substitutions:  See Section 01 6000 - Product Requirements.

C. Impact 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.
5. Edges:  Tapered.
6. Paper-Faced Products:

a. American Gypsum Company; M-Bloc IR Type X.
b. CertainTeed Corporation; Extreme Impact Resistant Drywall with M2Tech.
c. Continental Building Products;  Protecta HIR 300 Type X with Mold Defense.
d. Substitutions:  See Section 01 6000 - Product Requirements.

D. Backing Board For Wet Areas:  One of the following products:
1. Application:  Surfaces behind tile in wet areas including Restrooms with metal stud walls .
2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.
3. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with ANSI A118.9
or ASTM C1325.
a. Thickness: 5/8 inch .
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b. Products:
1) USG Corporation ; "Durock" :  www.usg.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

E. 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. Type X Thickness:  5/8 inch.
4. Edges: Tapered.
5. Products:

a. Georgia-Pacific Gypsum; ToughRock Mold-Guard Gypsum Board.
F. 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. Georgia-Pacific Gypsum; ToughRock Span 24 Ceiling Board.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 GYPSUM WALLBOARD ACCESSORIES
A. Acoustic Insulation:   As specified in Section 07 2100.
B. Acoustical Shielding:  Recycled ethylene vinyl acetate (EVA) sheet membrane; applied

between studs and gypsum board.
1. Sound Transmission Class (STC):  Minimum of 25, calculated in accordance with ASTM

E413, based on tests conducted in accordance with ASTM E90.
2. Fire Resistance:  Where fire-resistance rating is specified for the wall in which the

acoustical shielding membrane is mounted, provide assemblies that have been tested in
accordance with ASTM E119 for the same rating as the wall.

3. Products:
a. Blue Ridge Fiberboard, a W.R. Meadows Company; Soundstop Sound-Abate:

 www.wrmeadows.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

C. Sound Isolation Tape:  Elastomeric foam tape for sound decoupling.
1. Surface Burning Characteristics:  Provide assemblies with flame spread index of 75 or

less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

2. Tape Thickness:  1/4 inch.
3. Products:

a. Armacell LLC; ArmaSound MTD:  www.armacell.us/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.
1. Products:

a. Liquid Nails, a brand of PPG Architectural Coatings; AS-825 Acoustical Sound
Sealant:  www.liquidnails.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
E. Finishing Accessories:  ASTM C1047, galvanized steel or rolled zinc, unless noted otherwise.

1. Types:  As detailed or required for finished appearance.
2. Special Shapes:  In addition to conventional corner bead and control joints, provide U-

bead at exposed panel edges.
F. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or

rolled zinc, unless noted otherwise.
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1. Corner Beads:  Low profile, for 90 degree outside corners.
a. Products:

1) CertainTeed Corporation; No-Coat Drywall Corner:  www.certainteed.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

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.

I. Nails for Attachment to Wood Members:  ASTM C514.
J. Anchorage to Substrate:  Tie wire, nails, screws, and other metal supports, of type and size to

suit application; to rigidly secure materials in place.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.
B. Coordinate and conduct a pre-closure inspection prior to enclosing ceilings, walls, chases, and

shafts with gypsum boardproducts with the Owner's Representative and all involved trades
(sub-contractors and prime contractors) to verify that thier work is complete which includes any
testing.

C. Do not install gypsum board until all unsatifactory conditions have been corrected.
3.02 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
1. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special
friction studs.

3.03 FRAMING INSTALLATION
A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.
B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.
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.

3.04 ACOUSTIC ACCESSORIES INSTALLATION
A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around

electrical and mechanical items within partitions, and tight to items passing through partitions.
B. Sound Isolation Tape:  Apply to vertical studs and top and bottom tracks/runners in accordance

with manufacturer's instructions.
C. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.05 BOARD INSTALLATION
A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end

joints, especially in highly visible locations.
B. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with

requirements of assembly listing.
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C. Cementitious Backing Board:  Install over steel framing members and plywood substrate where
indicated, in accordance with ANSI A108.11 and manufacturer's instructions.

D. Installation on Wood Framing:  For rated assemblies, comply with requirements of listing
authority.  For nonrated assemblies, install as follows:
1. Single-Layer Applications:  Screw attachment.

3.06 INSTALLATION OF TRIM AND ACCESSORIES
A. Control Joints:  Place control joints consistent with lines of building spaces and as follows: 

1. Not more than 30 feet apart on walls and ceilings over 50 feet long.
2. At exterior soffits, not more than 30 feet apart in both directions.
3. Provide blocking at control joints in fire rated wall and ceiling assemblies according to

GA-600 Gypsum Associan's Fire Resistance Design Manual.
4. Install joints where specifically indicated for design accent or architectural features.

B. Corner Beads:  Install at external corners, using longest practical lengths.  
C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.07 JOINT TREATMENT
A. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound

and finish with drying type joint compound.
B. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.
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.

END OF SECTION



This  Page Intentionally Left Blank



Port Jervis City School District 09 2216
Additions & Alterations to PJMS RE-BID 02.04.2022 Non-Structural Metal Framing
Project No. 2019-011 PH1  Page No. 1  of 3 

SECTION 09 2216
NON-STRUCTURAL METAL FRAMING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal partition, ceiling, and soffit framing.
B. Framing accessories.

1.02 RELATED REQUIREMENTS
A. Section 05 4000 - Cold-Formed Metal Framing:  Requirements for structural, load-bearing,

metal stud framing and exterior wall stud framing.
B. Section 05 5000 - Metal Fabrications:  Metal fabrications attached to stud framing.
C. Section 05 5100 - Metal Stairs:  Execution requirements for anchors for attaching work of this

section.
D. Section 06 1000 - Rough Carpentry:  Wood blocking within stud framing.
E. Section 07 2100 - Thermal Insulation:  Acoustic insulation.
F. Section 07 9200 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum

board or plaster work.
G. Section 08 3100 - Access Doors and Panels.
H. Section 09 2116 - Gypsum Board Assemblies:  Metal studs for gypsum board partition framing.

1.03 REFERENCE STANDARDS
A. AISI S100 - North American Specification for the Design of Cold-Formed Steel Structural

Members 2016, with Supplement (2018).
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
C. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 2018.
D. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive

Screw-Attached Gypsum Panel Products 2020.
E. ASTM 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 2020.
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Shop Drawings:

1. Indicate prefabricated work, component details, stud layout, framed openings, anchorage
to structure, acoustic details, type and location of fasteners, accessories, and items of
other related work.

2. Describe method for securing studs to tracks, splicing, and for blocking and reinforcement
of framing connections.

C. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing the work of this section with

minimum five years documented experience and approved by manufacturer.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
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1. ClarkDietrich :  www.clarkdietrich.com/#sle.
2. Jaimes Industries : www.jaimesind.com/#sle.
3. Marino :  www.marinoware.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FRAMING MATERIALS
A. Non-Loadbearing 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/240 at 5 psf.
1. Studs:  C shaped with knurled or embossed faces.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C shaped.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.
5. Resilient Sound Isolation Clips:  Steel resilient clips with molded rubber isolators, attaches

to framing; improves noise isolation for areas between gypsum board assemblies and
adjacent sources of noise.
a. Products:

1) ClarkDietrich; Sound Clip (CDSC):  www.clarkdietrich.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

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.
2. Material:  ASTM A653/A653M steel sheet, SS Grade 50, with G60/Z180 hot-dipped

galvanized coating.
C. Non-Loadbearing Framing Accessories:

1. Ceiling Hangers:  Type and size as specified in ASTM C754 for spacing required.
2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored

connection to floor.
3. Framing Connectors:  ASTM A653/A653M G90 galvanized steel clips; secures cold rolled

channel to wall studs for lateral bracing.
a. Products:

1) ClarkDietrich; FastBridge Clip (FB33):  www.clarkdietrich.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

4. Flexible Wood Backing:  Fire-retardant-treated wood with sheet steel connectors.
a. Products:

1) ClarkDietrich; Danback:  www.clarkdietrich.com/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

5. Sheet Metal Backing:  0.036 inch thick, galvanized.
6. Fasteners:  ASTM C1002 self-piercing tapping screws.
7. Anchorage Devices:  Powder actuated.
8. Acoustic Insulation:   As specified in Section 07 2100.
9. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use

solvent-based non-curing butyl sealant.
D. Sound Isolation Tape:  Elastomeric foam tape for sound decoupling.

1. Surface Burning Characteristics:  Provide assemblies with flame spread index of 75 or
less and smoke developed index of 450 or less, when tested in accordance with ASTM
E84.

2. Tape Thickness:  1/4 inch.
3. Products:

a. Armacell LLC; ArmaSound MTD:  www.armacell.us/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.
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2.03 FABRICATION
A. Fabricate assemblies of framed sections to sizes and profiles required.
B. Fit, reinforce, and brace framing members to suit design requirements.
C. Fit and assemble in largest practical sections for delivery to site, ready for installation.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
3.02 INSTALLATION OF STUD FRAMING

A. Comply with requirements of ASTM C754.
B. Extend partition framing to structure where indicated and to ceiling in other locations.
C. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance

with manufacturer's instructions.
D. Align and secure top and bottom runners at 24 inches on center.
E. Fit runners under and above openings; secure intermediate studs to same spacing as wall

studs.
F. Align stud web openings horizontally.
G. Secure studs to tracks using crimping method.  Do not weld.
H. Fabricate corners using a minimum of three studs.
I. Install double studs at wall openings, door and window jambs, not more than 2 inches from

each side of openings.
J. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other

work to be placed within or behind stud framing.
K. Sound Isolation Clips:  Mechanically attach to framing or structure with fasteners recommended

by clip manufacturer.  Install at spacing indicated on drawings.
L. Furring:  Coordinate with sound isolation clip spacing and locations.  Lap splices a minimum of

6 inches.
3.03 CEILING AND SOFFIT FRAMING

A. Comply with requirements of ASTM C754.
B. Install furring after work above ceiling or soffit is complete.  Coordinate the location of hangers

with other work.
C. Install furring independent of walls, columns, and above-ceiling work.
D. Securely anchor hangers to structural members or embed them in structural slab.  Space

hangers as required to limit deflection to criteria indicated.  Use rigid hangers at exterior soffits.
E. Space main carrying channels at maximum 72 inch on center, and not more than 6 inches from

wall surfaces.  Lap splice securely.
F. Securely fix carrying channels to hangers to prevent turning or twisting and to transmit full load

to hangers.
G. Place furring channels perpendicular to carrying channels, not more than 2 inches from

perimeter walls, and rigidly secure.  Lap splices securely.
3.04 TOLERANCES

A. Maximum Variation From True Position:  1/8 inch in 10 feet.
END OF SECTION
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SECTION 09 3000
TILING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tile for floor applications.
B. Tile for wall applications.
C. Cementitious backer board as tile substrate.
D. Stone thresholds.
E. Non-ceramic trim.

1.02 RELATED REQUIREMENTS
A. Section 07 9200 - Joint Sealants:  Sealing joints between tile work and adjacent construction

and fixtures.
B. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and

alkalinity testing and remediation procedures.
C. Section 09 2116 - Gypsum Board Assemblies:  Tile backer board.

1.03 REFERENCE STANDARDS
A. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in

the Wet-Set Method, with Portland Cement Mortar 2017.
B. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a

Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex-Portland Cement Mortar
2017.

C. 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 or Latex-Portland Cement Mortar 1999 (Reaffirmed 2021).

D. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship 2019.

E. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive 2019.

F. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with
Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar 2020.

G. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy 1999 (Reaffirmed
2019).

H. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with
Chemical Resistant Furan Resin Mortar and Grout 1999 (Reaffirmed 2019).

I. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with
Modified Epoxy Emulsion Mortar/Grout 1999 (Reaffirmed 2019).

J. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework
2017.

K. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units 2018.

L. ANSI A108.12 - American National Standard for Installation of Ceramic Tile with EGP (Exterior
Glue Plywood) Latex-Portland Cement Mortar 1999 (Reaffirmed 2019).

M. 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).
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N. 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.

O. ANSI A118.7 - American National Standard Specifications for High Performance Cement
Grouts for Tile Installation 2010 (Reaffirmed 2016).

P. ANSI A118.11 - American National Standard Specifications for EGP (Exterior Glue Plywood)
Latex-Portland Cement Mortar 1999 (Reaffirmed 2010).

Q. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for
Thin-Set Ceramic Tile and Dimension Stone Installation 2014.

R. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set
Cement Mortar 2012.

S. ANSI A137.1 - American National Standard Specifications for Ceramic Tile 2021.
T. 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.

U. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
2021.

V. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride 2016a.

W. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes 2019a.

X. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation 2019.
1.04 SUBMITTALS

A. See Section 01 3300- 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. Shop Drawings:  Indicate tile layout, patterns, perimeter conditions, junctions with dissimilar

materials, control and expansion joints, thresholds, and setting details .
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Master Grade Certificate:  Submit for each type of tile, signed by the tile manufacturer and tile

installer.
F. 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.
G. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain

removal methods.
H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Tile:  1 percent  of each size, color, and surface finish combination , but not less than

20 of each type .
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, with minimum five years of documented experience.

B. Installer Qualifications:
1. Company specializing in performing tile installation, with minimum of five years of

documented experience.
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a. Accredited Five-Star member of the National Tile Contractors Association (NTCA) or
Trowel of Excellence member of the Tile Contractors' Association of America (TCAA).

2. Installer Certification:
a. Ceramic Tile Education Foundation (CTEF):  Certified Tile Installer (CTI).
b. Apprenticeship Program:  Installer has achieved Journeyworker status through an

apprenticeship from the International Union of Bricklayers and Allied Craftworkers
(IUBAC) or a U.S. Department of Labor (DOL)-recognized program.

c. Advanced Certifications for Tile Installers (ACT):  Certification in the installation of
 membranes, mortar bed (mud) floors, large format tile, gauged porcelain
tile/panels/slabs, and grouts .

1.06 MOCK-UP
A. See Section 01 4000 - Quality Requirements, for general requirements for mock-up.
B. Construct tile mock-up as directed by architect incorporating all components specified for the

location.
1. Location to be in a Toilet Room and should include wall tile in a minimum 6' x 6' size and

integrated with the wall/floor joint with floor tile of similar size.
2. Approved mock-up may remain as part of the Work.

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. Manufacturers:  All products by the same manufacturer.
1. Basis of Design: Emser Tile, LLC:  www.emser.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Types:
1. PT-1: Size: 12" x 24"- Color- "Network White"- (Wall Tile).
2. PT-2: Size: 12" x 24"- Color- "Network Silver"- (Floor Tile for Restrooms).
3. PT-3: Size: 3" x 6" - Color- 3 colors TBD. (Glazed Porcelain Wall Tile).
4. PT-4: Size: 31" x 31"- Color- "Network Silver"- (Floor Tile for Lobby).

C. Glazed Porcelain Wall Tile- Emser Tile Series: "Back to Basics" , Type PT-3:  ANSI A137.1
standard grade.
1. Moisture Absorption:  7.0 to 20.0 percent as tested in accordance with ASTM C373.
2. Size:  3  by 6 inch , nominal.
3. Edges:  Cushioned.
4. Surface Finish:  Matte glaze .
5. Color(s):  3 colors- field color and 2 colors for a band effect .
6. Products:

a. Emser Tile; www.emser.com/#sle. .
b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Porcelain Tile- Emser Tile Series "Network" , Type PT-1; PT-2; PT-4:  ANSI A137.1 standard
grade.
1. Moisture Absorption:  0 to 0.5 percent as tested in accordance with ASTM C373.
2. Sizes:  12 by 24 inch (Type PT-1 & PT-2); 31 x 31 inch (Type-PT-4), nominal.
3. Color(s):  PT-1:  "Network White";  PT-2 & PT-4: "Network Silver" .
4. Products:

a. Emser Tile; www.emser.com/#sle. .
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b. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 TRIM AND ACCESSORIES

A. Non-Ceramic Trim:  Brushed stainless steel, provide the following Schluter styles in locations
noted, in size required for fit and depth of tile/system & for setting using tile mortar or adhesive:
1. Schluter "2.3- JOLLY": at top of tile on walls. in size required for fit and depth of

tile/sysyem.
2. Schluter "DILEX-HKU": at inside wall corners and floor/wall transistions.
3. Schluter "DECO-DE": at outside wall corners.

B. Accessories Manufacturer:  Basis of Design: Schluter Systems: www.schluter.com/#sle.
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:  Natural  Marble- size as shown on threshold detail.
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. H.B. Fuller Construction Products, Inc :  www.tecspecialty.com/#sle.
3. LATICRETE International, Inc :  www.laticrete.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

C. Improved Latex-Portland Cement Mortar Bond Coat:  ANSI A118.15.
1. Applications:  Use this type of bond coat where Large and Heavy Tile (LHT) mortar is

indicated.  For use with 31 x 31" tile in Lobby.
2. Products:

a. ARDEX Engineered Cements; S 28:  www.ardexamericas.com/#sle.
b. Custom Building Products; Complete Contact-LFT Premium Rapid Setting Large

Format Tile Mortar, with Multi-Surface Bonding Primer:
 www.custombuildingproducts.com/#sle.

c. LATICRETE International, Inc; MULTIMAX LITE:  www.laticrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

D. Water Based Adhesive:  Multi-purpose type mastic.
1. Applications:  walls and floors with 12 x 24" tile, or subway tile .
2. Products:

a. Stauf USA, LLC; M420 Spot Tack:  www.staufusa.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

E. Mortar Bond Coat For Exterior Glue Plywood:  ANSI A118.11.
1. Applications:  Use this type of bond coat where thin-set installation is indicated over

plywood.
2. Products:

a. ARDEX Engineered Cements; ARDEX X 5:  www.ardexamericas.com/#sle.
b. Custom Building Products; Complete Contact-LFT Premium Rapid Setting Large

Format Tile Mortar:  www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE 254 Platinum:  www.laticrete.com/#sle.

2.04 GROUTS
A. Provide setting and grout materials from same manufacturer.
B. Manufacturers:

1. ARDEX Engineered Cements :  www.ardexamericas.com/#sle.
2. Custom Building Products :  www.custombuildingproducts.com/#sle.
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3. LATICRETE International, Inc; LATICRETE PERMACOLOR Grout:
 www.laticrete.com/#sle.

4. Substitutions:  See Section 01 6000 - Product Requirements.
C. High Performance Polymer Modified Grout:  ANSI A118.7 polymer modified cement grout.

1. Applications:  Use this type of grout where indicated and where no other type of grout is
indicated.

2. Use sanded grout for joints 1/8 inch wide and larger; use unsanded grout for joints less
than 1/8 inch wide.

3. Color(s):  As selected by Architect from manufacturer's full line.
4. Products:

a. ARDEX Engineered Cements; ARDEX FL:  www.ardexamericas.com/#sle.
b. Custom Building Products; Prism Color Consistent Grout:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE PERMACOLOR Grout:

 www.laticrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 MAINTENANCE MATERIALS
A. Tile Sealant:  Gunnable, silicone, siliconized acrylic, or urethane sealant; moisture and mildew

resistant type.
1. Applications:  Between tile and plumbing fixtures.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products:

a. ARDEX Engineered Cements; ARDEX SX:  www.ardexamericas.com/#sle.
b. Custom Building Products; Commercial 100% Silicone Caulk:

 www.custombuildingproducts.com/#sle.
c. LATICRETE International, Inc; LATICRETE LATASIL:  www.laticrete.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Grout Sealer:  Liquid-applied, moisture and stain protection for existing or new Portland cement
grout.
1. Composition:  Water-based colorless silicone.
2. Color(s):  As selected by Architect from manufacturer's full line.
3. Products:

a. Merkrete, by Parex USA, Inc; Merkrete Grout Sealer:  www.merkrete.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 ACCESSORY MATERIALS
A. Concrete Floor Slab Crack Isolation Membrane:  Material complying with ANSI A118.12; not

intended as waterproofing.
1. Crack Resistance:  No failure at 1/8 inch gap, minimum.
2. Fluid or Trowel Applied Type:

a. Material:  Synthetic rubber or Acrylic.
b. Thickness:  20 mils, maximum.
c. Products:

1) H.B. Fuller Construction Products, Inc; TEC HydraFlex Waterproofing Crack
Isolation Membrane:  www.tecspecialty.com/#sle.

2) LATICRETE International, Inc; LATICRETE Blue 92 Anti-Fracture Membrane:
 www.laticrete.com/#sle.

3) Merkrete, by Parex USA, Inc; Merkrete Fracture Guard:
 www.merkrete.com/#sle.

4) Substitutions:  See Section 01 6000 - Product Requirements.
B. Backer Board:   Cementitious type complying with ANSI A118.9;  high density, glass fiber

reinforced, 1/2 inch thick; 2 inch wide coated glass fiber tape for joints and corners.
1. Products:
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a. Custom Building Products; WonderBoard Lite Backerboard:
www.custombuildingproducts.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
PART 3  EXECUTION
3.01 EXAMINATION

A. 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.

B. Cementitious Subfloor Surfaces:  Verify that substrates are ready for tiling installation by testing
for moisture and alkalinity (pH).
1. Test in accordance with Section 09 0561.
2. Test as Follows:

a. Alkalinity (pH):  ASTM F710.
b. Internal Relative Humidity:  ASTM F2170.
c. Moisture Vapor Emission:  ASTM F1869.

3. Obtain instructions if test results are not within limits recommended by tiling material
 manufacturer and setting material manufacturer.

4. Follow moisture and alkalinity remediation procedures in Section 09 0561.
C. 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.
E. Prepare substrate surfaces for adhesive installation in accordance with adhesive

manufacturer's instructions.
3.03 INSTALLATION - GENERAL

A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of
ANSI A108.1a through ANSI A108.19 , manufacturer's instructions, and TCNA (HB)
recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases

neatly.  Align floor joints.
D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make

grout joints without voids, cracks, excess mortar or excess grout, or too little grout.
E. Form internal angles square and external angles bullnosed.
F. Install non-ceramic trim in accordance with manufacturer's instructions.
G. Install thresholds where indicated.
H. Sound tile after setting.  Replace hollow sounding units.
I. Keep control and expansion joints free of mortar, grout, and adhesive.
J. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
K. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.
L. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either

bond breaker tape or backer rod as appropriate to prevent three-sided bonding.
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3.04 INSTALLATION - FLOORS - MORTAR BED METHODS
A. Over interior concrete substrates, install in accordance with TCNA (HB) Method F111, with

cleavage membrane, unless otherwise indicated.
B. Over wood substrates, install in accordance with TCNA (HB) Method F141, with standard grout,

unless otherwise indicated.
C. Cleavage Membrane: Lap edges and ends.
D. Mortar Bed Thickness:  5/8 inch, unless otherwise indicated.

3.05 INSTALLATION - WALL TILE
A. Over cementitious backer units on studs, install in accordance with TCNA (HB) Method W244,

using membrane at toilet rooms.
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.
3.06 CLEANING

A. Clean tile and grout surfaces.
3.07 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.
END OF SECTION
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SECTION 09 5100
ACOUSTICAL CEILINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.
B. Acoustical units.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.

1.03 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures

Most Recent Edition Cited by Referring Code or Reference Standard.
B. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of

Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2017.
C. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials

2020.
D. ASTM E1264 - Standard Classification for Acoustical Ceiling Products 2019.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,

sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on suspension system components and acoustical units.
C. Samples:  Submit two full size samples illustrating material and finish of acoustical units.
D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.06 QUALITY ASSURANCE
A. Suspension System 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. Armstrong World Industries, Inc :  www.armstrongceilings.com/#sle.
2. CertainTeed Corporation :  www.certainteed.com/#sle.
3. USG Corporation :  www.usg.com/ceilings/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

B. Suspension Systems:
1. Same as for acoustical units.
2. Substitutions:  See Section 01 6000 - Product Requirements.
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2.02 PERFORMANCE REQUIREMENTS
A. Fire-Resistance Rating:  Determined in accordance with test procedures in ASTM E119 and

complying with the following:
1. UL (FRD)  Assembly Design No. as noted on documents .

B. Seismic Performance:  Ceiling systems designed to withstand the effects of earthquake
motions determined according to ASCE 7 for Seismic Design Category C  and complying with
the following:
1. ICC-ES Evaluation Report No. 7-16 .

2.03 ACOUSTICAL UNITS
A. Acoustical Units - General:  ASTM E1264, Class A.

1. VOC Content:  As specified in Section 01 6116.
B. Acoustical Panels, Type ACT-1:  Painted wet-formed mineral fiber, with the following

characteristics:
1. Application(s): Offices, Classrooms, Corridors, Cafeteria.
2. Classification:  ASTM E1264 Type III.
3. Size:  24 by 24  inches.
4. Thickness:  3/4 inch.
5. Light Reflectance:  .86  percent, determined in accordance with ASTM E1264.
6. NRC Range:  .60  ,determined in accordance with ASTM E1264.
7. Panel Edge:  Square (SQ) for all areas except the following rooms to have "Shadowline"

tapered edge (SLT):  Rms. 109, 112, 112A, 112B, 112C, 112D and 112F.
8. Color:  White.
9. Suspension System Type DX- 15/16":  Exposed grid.
10. Products:

a. USG Corporation; Olympia Micro Acoustical Panels- 60 NRC;
www.usg.com/ceilings/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
C. Acoustical Panels, Type ACT-2:  Mineral fiber with scrubbable finish, with the following

characteristics:
1. Applications: Kitchen, Dishwash, Restrooms.
2. Classification:  ASTM E1264 Type IX.
3. Size:  24 by 24  inches.
4. Thickness:  5/8 inches .
5. Light reflectance: 0.90
6. Panel Edge:  Square.
7. Suspension System  Type DX-15/16" :  Exposed grid.
8. Products:

1) USG Corporation; Kitchen Lay-In Panels:  www.usg.com/ceilings/#sle.
2) Substitutions:  See Section 01 6000 - Product Requirements.

D. Acoustical Panels , Type ACT-3 :  Gypsum , with the following characteristics:
1. Applications: Locker Rooms.
2. Classification:  ASTM E1264 Type XX.
3. Size:  24 by 24  inches.
4. Thickness:  1/2".
5. Light reflectance: 86 percent, determined in accordance with ASTM E1264.
6. NRC Range:  0.77, determined in accordance with ASTM E1264.
7. Ceiling Attenuation Class (CAC): 35 , determined in accordance with ASTM E1264.
8. Panel Edge:  Square.
9. Suspension System: Type DX- 15/16", Exposed grid.  Provide hold-down clips for both

Locker Rooms and associated Corridors and Toilet Rooms.
10. Products:
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a. USG Corporation; USG Sheetrock brand lay-in Gypsum Ceiling Panels:
 www.usg.com/ceilings/#sle .

b. Substitutions:  See Section 01 6000 - Product Requirements.
E. Acoustical Panels, Type ACT-4:  High NRC/CAC, with the following characteristics:

1. Applications: Band and Chrous Rooms.
2. Classification:  ASTM E1264 Type XX.
3. Size:  24 by 24  inches.
4. Thickness:  1 1/2 inches .
5. Light Reflectance:  .90  percent, determined in accordance with ASTM E1264.
6. NRC Range:  1.00 , determined in accordance with ASTM E1264.
7. Ceiling Attenuation Class (CAC): 30 , determined in accordance with ASTM E1264.
8. Panel Edge:  Square.
9. Suspension System Type DX-15/16":  Exposed grid.  
10. Products: Basis of Design: subject to compliance with project requirements, the design is

based on the following:
a. USG Corporation ; Halcyon series :  www.usg.com/ceilings/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 SUSPENSION SYSTEM(S)
A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and

interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

B. Exposed Suspension System :  Hot-dipped galvanized steel grid with aluminum cap.
1. Application(s):  Seismic - for Design Category C.
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; Prelude 15/15 .
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 ACCESSORIES
A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic

requirements, and ceiling system flatness requirement specified.
B. Hanger Wire:   12 gauge, 0.08 inch galvanized steel wire.
C. Hold-Down Clips:  Manufacturer's standard clips to suit application.
D. Seismic Clips:  Manufacturer's standard clips for seismic conditions and to suit application.
E. Perimeter Moldings:  Same metal and finish as grid.

1. Size:  As required for installation conditions and specified Seismic Design Category.
2. Angle Molding:  L-shaped, for mounting at same elevation as face of grid.

F. Metal Edge Trim for "Cloud" Suspension Systems:  Steel or extruded aluminum; provide
attachment clips, splice plates, and preformed corner pieces for complete trim system.
1. Trim Height:  6 inch.
2. Finish:   Baked enamel.
3. Color:  White.
4. Products:

a. Armstrong World Industries; Axiom trim .
b. Substitutions:  See Section 01 6000 - Product Requirements.
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PART 3  EXECUTION
3.01 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. Seismic Suspension System, Seismic Design Category C:  Hang suspension system
independent of walls, columns, ducts, pipes and conduit.  Maintain a 3/8 inch clearance
between grid ends and wall.

E. 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.

F. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

G. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

H. Do not eccentrically load system or induce rotation of runners.
3.02 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.
3.03 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.

END OF SECTION



Port Jervis City School District 09 5400
Additions & Alterations to PJMS RE-BID 02.04.2022 Specialty Ceilings - USG
Project No. 2019-011 PH1  Page No. 1  of 3 

SECTION 09 5400
SPECIALTY CEILINGS - USG

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Specialty ceiling panels and systems.
1.02 RELATED REQUIREMENTS

A. Section :  Metal suspension systems.
1.03 REFERENCE STANDARDS

A. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings 2017.

B. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems
for Acoustical Tile and Lay-In Panels 2019.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate work of this section with installation of mechanical and electrical

components and with other construction activities affected by work of this section.
B. Preinstallation Meeting:  Convene one week before starting work of this section.
C. Sequence work to ensure ceilings are not installed until building is enclosed, dust generating

activities have terminated, and overhead work is completed.
1.05 SUBMITTALS

A. See Section 01 3300- Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate grid layout and related dimensioning, attachment of specialty ceiling

panels to grid, accessory attachments, junctions with other ceiling finishes, and mechanical and
electrical items installed in the ceiling.

C. Samples:  Submit two  6 by 6 inch  samples illustrating material and finish of specialty ceiling
components.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
B. Installer Qualifications:  Company specializing in performing the work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver specialty ceiling components to project site in original, unopened packages.
B. Store in fully enclosed space, flat, level and off the floor.

1.08 FIELD CONDITIONS
A. Do not install specialty ceiling system until wet construction work is complete and permanent

heat and air conditioning is installed and operating.
PART 2  PRODUCTS
2.01 SPECIALTY CEILING ASSEMBLIES

A. Refer to Reflected Ceiling Plans  on drawings for additional ceiling assemblies information.
B. Specialty Ceiling Assembly Type SC-1:

1. Basis of Design: Armstrong- Acoustical Canopies- "Soundscapes" Mineral fiber panels
pre-formed in canopy shape-Hill-shaped with DuraBrite scrim on all sides, finished square
edges.
a. Color:  As selected by architect/designer. .
b. Stock Curved Panel Sizes and Radia:

1) 6-Foot Arc Lengths:  As indicated on drawings.
2. Specialty Suspension System:  by manufacturer. 
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2.02 PERFORMANCE REQUIREMENTS:
A. Design for maximum deflection of 1/360 of span.
B. Design to support imposed loads of indicated elements without eccentric loading of supports.

Where supported elements may induce rotation of ceiling system components, provide
stabilizing reinforcement.

2.03 COMPONENT PRODUCTS
A. Panels: "Soundscapes"- sizes as noted on reflected ceiling plans.
B. Specialty Suspension Systems:

1. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, seismic
clips, and splices as required.

C. Moldings and Trim:
1. Edge Molding and Splices:  Same material, thickness, and finish as panels, unless

otherwise indicated.
2.04 ACCESSORIES

A. Support Channels, Carriers, and Hangers:  Galvanized steel; size and type to suit application
and ceiling system flatness requirement specified.

B. Suspension Wire:  Size and type as required for application, seismic requirements, and ceiling
system flatness requirement specified.
1. Concealed Suspension:

a. Suspension Wire:  Steel, annealed, galvanized finish, 12 gage, 0.0808 diameter.
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.
C. Verify that field measurements are as indicated on shop drawings.
D. Do not begin installation until after interior wet work is dry.
E. Start of installation constitutes acceptance of project conditions.

3.02 PREPARATION
A. Coordinate the location of hangers with other work.
B. Layout ceiling components in pattern according to reflected ceiling plan and as shown on shop

drawings.
3.03 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C636/C636M and manufacturer's
instructions and as supplemented in this section.

B. Install hangers and inserts coordinated with overhead work.  Provide additional hangers and
supports as required.

C. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

D. 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.

E. Where ducts. facility services, or equipment prevent the regular spacing of hangers, reinforce
the nearest affected hangers and related carrying channels to span the extra distance.

F. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.
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G. Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

H. Do not eccentrically load system or induce rotation of runners.
I. Edge Moldings:  Install at intersection of ceiling and vertical surfaces and penetrations, using

components of maximum length, set level. Provide edge moldings at junction with other ceiling
finishes. Miter corners. Provide preformed edge closures to match bullnosed cornered
partitions.
1. Use longest practical lengths.

3.04 INSTALLATION - SPECIALTY CEILING UNITS
A. Install in accordance with manufacturer's instructions.
B. Fit components in place, free from damaged edges or other defects detrimental to appearance

and function.
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. Clean and touch up minor finish damage.  Remove and replace components that cannot be

successfully cleaned and repaired.
END OF SECTION
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SECTION 09 6466
WOOD ATHLETIC FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wood athletic flooring.
B. Subflooring.
C. Sleepers.
D. Resilient cushioning.
E. Sheet vapor retarder.
F. Floor finishes.
G. Surface finishing.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions - Volatile Organic

Compound (VOC) Content Restrictions.
B. Section 03 3000 - Cast-in-Place Concrete:   Concrete subfloor surface; recessed.
C. Section 03 3000 - Cast-in-Place Concrete :  Formed depressions for deep floor sockets and

inserts .
D. Section 06 1000 - Rough Carpentry: Subfloor blocking.

1.03 REFERENCE STANDARDS
A. MFMA (PUR) - Performance and Uniformity Rating Sport Specific Standards current edition.
B. MFMA (SPEC) - Guide Specifications for Maple Flooring Systems current edition.

1.04 SUBMITTALS
A. See Section 01 3300, for submittal procedures.
B. Product Data:  Provide data for flooring, floor finish materials, and resilient cushion.
C. Shop Drawings:  Indicate floor joint pattern and termination details.

1. Indicate provisions for expansion and contraction, wall base, and game insert or socket
devices.

2. Indicate location, size, design, and color of game markings.
D. Installation Instructions:  Indicate standard and special installation procedures.
E. Maintenance Data:  Include maintenance procedures and recommended maintenance

materials.
F. Manufacturer's Qualification Statement.
G. Installer's Qualification Statement.
H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with MFMA (SPEC).
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section.
1. Minimum three years of documented experience.
2. Member mill of the Maple Flooring Manufacturers Association, Inc (MFMA).

C. Installer Qualifications:  Company specializing in installing products specified in this section.
1. Flooring contractor shall be a Robbins Accredited Installer with MFMA Accredited

Installer(s) on-site for the duration of the wood floor installation; or a contracator approved
by Robbins Sports Surface
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2. Minimum three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials and store off the floor in a well-ventilated, weather-tight space.
1.07 FIELD CONDITIONS

A. Do not install wood flooring until wet construction work is complete and permanent heat and air
conditioning is installed and operating.

B. Maintain room temperature between 55 degrees F and 75 degrees F and relative humidity
between 35 to 50 percent for a period of seven days prior to delivery of materials to installation
space, during installation, and after installation.

C. Acclimate wood flooring materials to installation space a minimum of 48 hours prior to
installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Wood Athletic Flooring:
1. Robbins Sports Surfaces ; Eclipse Floating Floor System :  www.robbinsfloor.com/#sle.
2. Substitutions:  Section 01 6000 - Product Requirements.

2.02 WOOD ATHLETIC FLOORING
A. General:  Wood strip flooring, MFMA (PUR) compliant for application indicated; system

components provided by single manufacturer.
B. Application:  Gymnasium.
C. System Description:

1. Floating, double layer subfloor system, wood strip flooring.
2.03 COMPONENTS

A. Wood Strip Flooring:
1. Provide MFMA grade-marked flooring, stamped as manufactured by MFMA member mill.
2. Species:  Northern hard maple, kiln dried; tongue and groove edges, end matched.
3. Grade:  First.
4. Cut:  Edge grain.
5. Moisture Content:  7 to 9 percent.
6. Thickness:  33/32 inch .
7. Width:  2-1/4 inches.
8. Length:  Random, minimum of 9 inches.

B. Subflooring:  Manufacturer's standard pre-engineered subfloor suitable for system indicated.
C. Resilient Cushioning:  Manufacturer's standard rubber pads, factory-applied to bottom side of

 sleepers.
D. Vapor Retarder:  Polyethylene sheet, 6 mil thick;  2 inch wide tape for sealing sheet seams.
E. Fasteners and Anchors:  Manufacturer's standard type and size to suit application.

2.04 FINISHES
A. Floor Finishes:  Types recommended by flooring manufacturer and complying with MFMA

specifications.
1. Sealer:  Oil based urethane.
2. Finish Coats:  Oil based urethane; high gloss.
3. Game Marking Paint:  Compatible with sealer and finish coats; colors as indicated on

drawings.
2.05 ACCESSORIES

A. Ventilating Base:  Molded rubber, 4 inch high with a 1 inch toe, pre-molded outside corners;
black color.  Basis of Design: Tarkett vented base.
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B. Game Socket Devices:  Cast aluminum type, with anchors.
C. Adhesives:  Types recommended by flooring manufacturer.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting this work.
B. Verify that concrete subfloor surface is smooth and flat to plus or minus 1/4 inch in 10 feet.
C. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION
A. Prepare substrate to receive wood flooring in accordance with manufacturer's and MFMA

instructions.
B. Vacuum clean substrate.

3.03 INSTALLATION
A. Place vapor retarder over concrete surface, overlap seams a minimum of 6 inches and seal

with tape.  Turn up sheet against the perimeter wall expansion space the height of the wood
flooring.

B. Resilient Underlayment:  Install in accordance with manufacturer's instructions.
C. Wood Flooring:

1. Install in accordance with manufacturer's and MFMA instructions.
2. Lay flooring parallel to length of main playing area. Blind nail or staple to subfloor.
3. Install edge strips at unprotected or exposed edges, and where flooring terminates.
4. Provide 2 inch expansion space at walls and other interruptions.

D. Install base at floor perimeter to cover expansion space in accordance with manufacturer's
instructions.  Miter inside corners.

E. Install floor sockets and inserts to a depth sufficient to ensure flush top surface with floor
surface.

F. Finishing:
1. Mask off adjacent surfaces before beginning sanding.
2. Sand flooring to smooth even finish with no evidence of sander marks.  Remove dust by

vacuum.
3. Apply finishes in accordance with floor finish manufacturer's and MFMA instructions.
4. Apply first coat, allow to dry, then buff lightly with recommended pad to remove

irregularities.  Vacuum clean and wipe with damp, lint-free cloth before applying
succeeding coats.

5. Apply last coat of finish.
3.04 CLEANING

A. Clean floor surfaces in accordance with floor finish manufacturer's instructions.
3.05 PROTECTION

A. Prohibit traffic on finished floor for 72 hours after installation.
B. Place protective coverings over finished floors; do not remove coverings until Date of

Substantial Completion.
END OF SECTION
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SECTION 09 6500
RESILIENT FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Resilient sheet flooring.
B. Resilient tile flooring.
C. Resilient base.
D. Resilient stair accessories.
E. Installation accessories.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Grounding and bonding of

static control flooring to building grounding system.
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 2015).

B. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source 2019a, with Editorial Revision (2020).

C. ASTM F970 - Standard Test Method for Measuring Recovery Properties of Floor Coverings
after Static Loading 2017.

D. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile 2004 (Reapproved
2018).

E. ASTM F1344 - Standard Specification for Rubber Floor Tile 2021a.
F. ASTM F1700 - Standard Specification for Solid Vinyl Floor Tile 2020.
G. ASTM F1861 - Standard Specification for Resilient Wall Base 2021.
H. ASTM F1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing 2019.
I. ASTM F2169 - Standard Specification for Resilient Stair Treads 2015 (Reapproved 2020).
J. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using

a Radiant Heat Energy Source 2019.
K. UL 2824 - GREENGUARD Certification Program Method for Measuring Microbial Resistance

From Various Sources Using Static Environmental Chambers Current Edition, Including All
Revisions.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate seaming plans and floor patterns.
C. Selection Samples:  Submit manufacturer's complete set of color samples for Architect's initial

selection.
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.
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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. Protect roll materials from damage by storing on end.
E. 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 VSF-1:  Homogeneous vinyl sheet without backing, with color and
pattern throughout full thickness.
1. Manufacturers:

a. Basis of Design: Altro Classic 25-Altro USA, Inc.; www.altrofloors.com/#sle..
2. Minimum Requirements:  Comply with ASTM F1913.
3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
4. VOC Content Limits:  As specified in Section 01 6116.
5. Thickness:  0.080 inch nominal.
6. Static Load Resistance:  1000 psi  minimum, when tested as specified in ASTM F970.
7. Seams:  Heat welded- color to match flooring.
8. Integral coved base with cap strip.
9. Color:  To be selected by Architect from manufacturer's full range.

B. Vinyl Sheet Flooring- Type VSF-2:  Resilient Heterogeneous vinyl sheet flooring with foam
underlayer to reduce noise transmission.
1. Manufacturers:

a. Basis of Design: Tarkett- IQ Optima Acoustiflor- Tarkett Commercial;
www.commercial.tarkett.com/#sle.

2. Minimum requirements:  comply with ASTM F1913.
3. Critical Radiant Flux (CRF): Class 1; when tested in accordance with ASTM E648 or

NFPA 253.
4. VOC Content Limits: As specified in Section 016116.
5. Thickness: 0.146" nominal (3.7mm).
6. Static Load Limit: 250 psi minimum when tested as specified in ASTM F970.
7. Seams: Heat-welded- color match to flooring.
8. Acoustical: Impact insulation class of 61 IIC when tested in accordance with ASTM E492.
9. Color: to be selected by architect from manufacturer's full-range.

2.02 TILE FLOORING
A. Vinyl Composition Tile  - For Alternate #GC5 :  Homogeneous, with color extending throughout

thickness .
1. Manufacturers:

a. Basis of Design: VCT by Tarkett: www.commercial.tarkett.com e.com/#sle.
2. Minimum Requirements:  Comply with ASTM F1066, of Class corresponding to type

specified.
3. Size:  12 by 12 inch.
4. Thickness:  0.125 inch.
5. Pattern: Mineral, Solid.
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6. Pattern Type: Mineral.
7. Colors: Provide a (4)- color pattern- similar to pattern shown on construction documents.

 If alternate is accepted, architect will provide a pattern to conform with the reduced tile
size.

B. Luxury Vinyl Tile (LVT) - Type LVT-1 & 2:  Printed film type, with transparent or translucent
wear layer.  MIcro-beveled edges.
1. Manufacturers:

a. Basis of Design: "Spacia Express" by Mannington Commercial;
www.manningtoncommercial.com/#sle. .

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Minimum Requirements:  Comply with ASTM F1700, of Class corresponding to type

specified.
3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.
4. Mold and Microbial Resistance:  Highly resistant when tested in accordance with ASTM

D6329; certified in accordance with UL 2824.
5. VOC Content Limits:  As specified in Section 01 6116.
6. Square Tile Size:  18 by 18 inch .
7. Wear Layer Thickness: 20 mil; 0.51mm- Quantum Guard Elite.
8. Total Thickness: 098" inch- 2.5mm.
9. Pattern:  As shown on Construction documents- Sheet A908 .
10. Colors:  LVT-1: CERAMIC LIGHT.

C. Luxury Vinyl Tile (LVT)- Type 3 & 4:  Printed film type, with transparent or translucent wear
layer.  Micro-beveled edges.
1. Manufacturers:

a. Basis of Design:  "Primary Elements" by Mannington Commercial;
www.manningtoncommercial.com/#sle.

b. Substitutions:  See section 016000- Product requirements.
2. Minimum requirements: Compy 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. VOC Content limits: As specified in Section 01 6116.
6. Plank Tile size: 6" x 36"
7. Wear layer thickness: 20 mil. (0.51 mm)-Quantum Guard Elite.
8. Total Thickness: .098" ( 2.5mm).
9. Pattern: As shown on construction documents- Sheet A908.
10. Colors:  As indicated on drawings.

D. Rubber Tile  - Type RT-1, RT-2 :  Homogeneous, color and pattern throughout thickness .
1. Manufacturers:

a. Basis of Design: Mannington "Teles" Series .
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Minimum Requirements:  Comply with ASTM F1344, of Class corresponding to type
specified.

3. Size:  17.5" by 17.5" inch  nominal.
4. Total Thickness:  1/8 inch (3.2 mm).
5. Texture:  Smooth .
6. Pattern:  Teles Series .
7. Color:  Beach Stone.
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2.03 STAIR COVERING
A. Rubber Tread/Riser (RTR): For Stairwells ST1, ST2 and ST3.  Rubber; full width and depth of

stair tread and riser in one piece; tapered thickness.
1. Manufacturer:

a. Basis of Design: Mannington- Connect Step single piece Tread/Riser- Square Profile
and Square Nose with Visually Impaired Abrasive Constrast Strip.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2. Minimum Requirements:  Comply with ASTM F2169, Type TS, rubber, vulcanized

thermoset.
3. Critical Radiant Flux (CRF):  Minimum 0.45 watts per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253. Passes -Class 1.
4. Nominal Thickness:  1/8 inch .
5. Nosing:  Square.
6. Striping:  2 inch wide contrasting color abrasive strip- color: Brown.
7. Profile: Square.
8. Color:  Sandy Tan.

B. Rubber Treads for Mechanical Room-# 200: Rubber; full width and depth of stair tread.
1. Manufacturer:

a. Basis of Design: Mannington- ColorScape Stair Tread- Square Profile and Square
Nose with visually Impaired Abrasive Contrast Strip.  

b. Substitutions: See Section 01 6000-Product Requirements.
2. Minimum Requirements: Comply with ASTM F2169, Type TS, rubber, vulcanized,

thermoset.
3. Critical Radiant Flux (CRF): Minimum 0.45 watts per square centimeter, when tested in

accordance with ASTM E648 or NFPA 253.  Passes- Class1.
4. Nominal Thickness: 1/8".
5. Nosing: Square.
6. Striping: 2 inch wide constrasting color abrasive strip- color: Brown.
7. Profile: Square.
8. Color: Sandy Tan.

2.04 RESILIENT BASE
A. Resilient (Rubber) Base: (RB-1 ; RB-2):  ASTM F1861, Type TS rubber, vulcanized thermoset ;

style as scheduled .
1. Basis of Design: Tarkett Commercial- "Baseworks" Thermoset (type TS), Group 1 Rubber

Wall Base.
2. Manufacturers:

a.  Tarkett Commercial; www.commercial.tarkett.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

3. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in
accordance with ASTM E648 or NFPA 253.

4. Height:  4 inch.
5. Thickness:  0.125 inch.
6. Finish:  Satin.
7. Length:  Roll.
8. Types:

a. RB-1: Coved Base for rooms with Resilient Flooring.
b. RB-2: Straight Base for rooms with Carpet Tile.

9. Color:  To be selected by Architect from manufacturer's full range.
B. Vented Cove Base (VCB): Vented base at perimeter of gymnasium-4" high.

1. Basis of Design: Tarkett Commercial; Model #VCO47- Color: Brown.
2. Manufacturers:

a. Tarkett Commercial; www.commercial.tarkett.com/#sle.
b. Substitutions: Section 01 6000- Product Requirements.
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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.
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.

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 resilient base.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.
2. Follow moisture and alkalinity remediation procedures in Section 09 0561.

D. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Remove subfloor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other
defects with subfloor filler to achieve smooth, flat, hard surface.

B. Prohibit traffic until filler is fully cured.
3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Adhesive-Applied Installation:

1. Place copper grounding strip in conductive adhesive and apply additional adhesive to top
side of strip before installing static control flooring.  Allow strip to extend beyond flooring in
accordance with static control flooring manufacturer's instructions.  Refer to Section 26
0526 for grounding and bonding to building grounding system.

2. Fit joints and butt seams tightly.
3. Set flooring in place, press with heavy roller to attain full adhesion.

D. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

E. Install edge strips at unprotected or exposed edges, where flooring terminates, and where
indicated.
1. Resilient Strips:  Attach to substrate using adhesive.

F. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

G. Install flooring in recessed floor access covers, maintaining floor pattern.
H. At movable partitions, install flooring under partitions without interrupting floor pattern.
I. Install feature strips where indicated.

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.
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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.
B. Lay LVT as shown on Floor Pattern drawing A908.
C. Install Rubber tile in a stacked pattern.

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.
C. Scribe and fit to door frames and other interruptions.

3.07 INSTALLATION - STAIR COVERINGS
A. Install stair coverings in one piece for full width and depth of tread.
B. 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



Port Jervis City School District 09 6566
Additions & Alterations to PJMS RE-BID 02.04.2022 Resilient Athletic Flooring
Project No. 2019-011 PH1  Page No. 1  of 3 

SECTION 09 6566
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vinyl sheet ion flooring, adhesively installed, heat welded seams.
1.02 RELATED REQUIREMENTS

A. Section 09 0561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

B. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS
A. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring

2021.
B. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete

Subfloor Using Anhydrous Calcium Chloride 2016a.
C. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor

Slabs Using in situ Probes 2019a.
D. ASTM F2772 - Standard Specification for Athletic Performance Properties of Indoor Sports

Floor Systems 2011 (Reapproved 2019).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed data sheets for products specified.
C. Shop Drawings:  Fabrication and installation details, and layout, colors, and widths of game

lines and equipment locations.
D. Selection Samples:  Manufacturer's color charts for flooring materials specified , indicating full

range of colors and textures available.
E. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  An experienced installer certified in writing by the flooring manufacturer

to be qualified for installation of specified flooring system.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.

B. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.

1.07 FIELD CONDITIONS
A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of

70 to 95 degrees F for not less than 48 hours before the beginning of installation and for not
less than 48 hours after installation has been completed. Subsequently, do not allow
temperature in installed spaces to drop below 50 degrees F or to go above 100 degrees F.

PART 2  PRODUCTS
2.01 PREFORMED ATHLETIC FLOORING

A. Manufacturers:  
1. Basis of Design: Omnisports-Active+ -prefabricated Sport Surface 8.1 mm with wood

flooring design, single surface embossing and Extreme Three (3) Layers Technology
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(X3LT) as supplied by Tarkett.
2. Pre-fabricated sports surface: Resilient Athletic Flooring (RAF). Color to be selected from

manufacturer's full line.
a. Seaming method: welding with heat or chemical.
b. Surface texture- embossed.
c. Width: 6'6" (2mm).
d. Length: approx. 85'.
e. Wear layer: 2mm. Type 1 Grade 1-ASTM F1303/F410.
f. Total thickness: 8.1mm.

3. Warranty Period:
a. For material defect and surface wear-through: 25 years from date of substantial

completion.
b. For moisture vapor tolerance: 25 years from date of substantial completion.

4. Installers Limited Warranty:
a. Installer's standard form in which installer agrees to repair or replace sports flooring

that fails due to poor workmanship or faulty installation within the specified warranty
period.

b. Installer's Warranty Period: 2 years from date of substantial completion.
5. Tarkett  : www.tarkettsportsindoor.com/#sle. .
6. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ACCESSORIES
A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring

manufacturer for substrate conditions.
B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer for flooring type

and conditions on site.
PART 3  EXECUTION
3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring
installation by testing for moisture and alkalinity (pH).
1. Test in accordance with Section 09 0561.
2. Obtain instructions if test results are not within limits recommended by resilient flooring

manufacturer and adhesive materials manufacturer.
3. Follow moisture and alkalinity remediation procedures in Section 09 0561.

3.02 PREPARATION
A. Prepare floor substrates for installation of flooring in accordance with Section 09 0561.
B. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.

3.04 CLEANING
A. Clean flooring using methods recommended by manufacturer.
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3.05 PROTECTION
A. Protect finished athletic flooring from construction traffic to ensure that it is without damage

upon Date of Substantial Completion.
END OF SECTION
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SECTION 09 6700
FLUID-APPLIED FLOORING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Epoxy Paint-Floors (EPF)- High Performance Fluid-Applied Coating for Floors.
1.02 RELATED REQUIREMENTS

A. Section 07 9200 - Joint Sealants:  Sealing joints between fluid-applied flooring and adjacent
construction and fixtures.

B. Section 09 0561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

C. Section 09 0561 - Common Work Results for Flooring Preparation:  Concrete slab moisture and
alkalinity testing and remediation procedures.

D. Section 22 1006 - Plumbing Piping Specialties:  Recessed plumbing access cover frames.
1.03 REFERENCE STANDARDS

A. ANSI/ESD STM7.1 - The Protection of Electrostatic Discharge Susceptible Items Flooring
Systems Resistive Characterization 2021.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical  and performance 

characteristics; sizes, patterns and colors available .
C. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.
D. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

procedures for stain removal, repairing surface, and suggested schedule for cleaning.
E. Samples: Submit two 6"x6" samples which is a true representation of the proposed filed-

appplied finish adhered to a rigid backing.  Provide series-specific texture and color offerings
for approval.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE
A. Applicator Qualifications:  Company specializing in performing the work of this section.

1. Minimum 5 years of documented experience .
2. Approved by manufacturer.

1.06 MOCK-UP
A. Construct mock-up(s) of fluid applied flooring to serve as basis for evaluation of texture and

workmanship.
1. Number of Mock-Ups to be Prepared:  One.
2. Use same materials and methods for use in the work.
3. Locate where directed.
4. Minimum Size:  48 inches by 48 inches.

B. Approved mock-up may remain as part of the Work.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store resin materials in a dry, secure area.
B. Store materials for three days prior to installation in area of installation to achieve temperature

stability.
1.08 FIELD CONDITIONS

A. Maintain minimum temperature in storage area of 55 degrees F.
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B. Store materials in area of installation for minimum period of 24 hours prior to installation.
C. Maintain ambient temperature required by manufacturer 72 hours prior to, during, and 24 hours

after installation of materials.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Fluid-Applied High-Performance Resinous Flooring:
1. Basis of Design: Resuflor Deco Quartz BC23, 1/8" nominal thickness mfg. by The

Sherwin-Williams Company: General Polymers Brand: www.industrial.sherwin-
williams.com/#sle.

2. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 FLUID-APPLIED FLOORING SYSTEMS

A. Fluid-Applied High-Performance Resinius Flooring:  Epoxy, with aggregate.
1. Primer: Resuprime 3579 at 250 sq.ft. per gallon.
2. 1st Receiver coat: Resuflor 3561 at 140-145 sq. ft. per gallon.
3. 1st Broadcast: GP5900F to excess at 0.4 lbs. per sq. ft.
4. 2nd Receiver Coat: Resuflor 3561 at 65-70 sq. ft. per gallon.
5. 2nd Broadcast: GP5900F to excess at 0.4 lbs. per sq. ft.
6. Grout Coat: Resuflor 3746 at 100 sq. ft. per gallon.
7. Topcoat: Resuflor 3746 at 200 sq. ft. per gallon.

2.03 MATERIALS
A. VOC content of Resinous Flooring:  Provide resinous flooring systems for use inside the

weatherproofing system, that comply withthe following limits for VOC content when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
1.   Resinous Flooring: 100 g/L.

2.04 HIGH-PERFORMANCE RESINOUS FLOORING
A. Resinous Flooring: Abrasion-, impact- andchemical-resistant, high-performance, resin-based,

monolithic floor surfacing designed to produce a seamless floor.
B. System Charachteristics:

1. Color and Pattern: As indicated from manufacturers listed above.
2. Slip Resistance: Provide slip resistant finish.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that concrete substrates are dry and moisture-vapor emissions are within acceptable
levels according to manufacturer's written instructions.
1. Moisture Testing: perform tests indicated below:

a. Calcium Chloride Test: Perform anhydrous calcium chloride test per ASTM F 1869.
 Proceed with installation only after substrates have maximum moisture-vapor
emission rate of 3 lb. of water/1000 sq. ft. in 24 hours.  Perform tests so that each
test area does not exceed 1000 sq. ft. and perform 3 tests for the first 1000 sq. ft. and
one additional test for every additional 100 sq. ft.    

b. In-Situ Probe Test: Perform relative-humidity test using in-situ probes per ASTM F
2170.  Proceed with installation only after substrates have a maximum 75 percent
relative-humidity-level measurement.                  

2. Alkalinity and Adhsion Testing: Verify that concrete substrates have pH within the
acceptable range.  Perform tests recommended by the manufacturer.  Proceed with
application only after substrates pass testing.

3. Obtain instructions if test results are not within limits recommended by fluid-applied
flooring manufacturer.
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3.02 PREPARATION
A. Remove subfloor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with

subfloor filler.
B. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the

surface level.  Prohibit traffic until filler is cured.
C. Vacuum clean substrate.
D. Apply primer to surfaces required by flooring manufacturer.

3.03 ENVIRONMENTAL CONDITIONS
A. All applicators and all other personnnel in the area of the RF installation shall take all required

and necessary safety precautions.  All manufacturer's installation instructions shall be implicitly
followed.

B. Use patching and fill material to fill voids and depressions in substrates according to
manufacturer's written instructions.

C. Treat control joints and other nonmoving substrate cracks to prevent cracks from reflecting
through resinous flooring according to manufacturer's written instructions.

3.04 INSTALLATION - FLOORING
A. Install resinous flooring over properly prepared concrete. Apply in accordance with

manufacturer's instructions.
B. Apply components of resinous flooring system according to manufacturer's written instructions

to produce a uniform, monolitic wearing surface of thickness indicated.
1. Coordinate application of components to provide optimum adhesion of resious flooring

system to substrate and optimum intercoat adhesion.
2. Cure resinous flooring components according to manufacturer's written instructions.

 Prevent contamination during application and curing processes.
3. At substrate expansion and isolation joints, comply with resinous flooring manufacturer's

written instructions.
C. Sealant: Saw cut resinous floor topping at expansion joints in concrete slab.  Fill sawcuts with

sealant prior to final seal coat apllication.  Follow manufacturer's written recommendation.
D. Apply primer over prepared substrate at manufacturer's recommended spreading rate.
E. Slip Resistant Finish: Provide grit for slip resistance.
F. Apply topcoats in number indicated for flooring system and at spreading rates recommended in

writing by manufacturer.
G. See Construction Doucuments for wall base detail.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Test installed floor surface in accordance with  ANSI/ESD STM7.1 .

3.06 PROTECTION
A. Prohibit traffic on floor finish for time as recommended by manufacturer after installation.
B. Barricade area to protect flooring until fully cured.

END OF SECTION
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SECTION 09 6813
TILE CARPETING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Carpet tile, fully adhered .
1.02 RELATED REQUIREMENTS

A. Section 09 0561 - Common Work Results for Flooring Preparation:  Removal of existing floor
coverings, cleaning, and preparation.

1.03 REFERENCE STANDARDS
A. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor

Covering Materials 2016 (Reapproved 2021).
B. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using

a Radiant Heat Energy Source 2019a, with Editorial Revision (2020).
C. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using

a Radiant Heat Energy Source 2019.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on specified products, describing physical and performance

characteristics; sizes, patterns, colors available, and method of installation.
C. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color

selected.
D. Concrete Subfloor Test Report:  Submit a copy of the moisture and alkalinity (pH) test reports.
E. Installer's Qualification Statement.
F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,

and suggested schedule for cleaning.
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Carpet Tiles:  Quantity equal to 5 percent of total installed of each color and pattern

installed.
1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in installing carpet tile with minimum three years
documented experience and approved by carpet tile manufacturer.

1.06 FIELD CONDITIONS
A. Store materials in area of installation for minimum period of 24 hours prior to installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Tile Carpeting:
1. Mannington Commercial; www.manningtoncommercial.com/#sle. .
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. Tile Carpeting , Type A & B :  Tufted , manufactured in one color dye lot.

1. Product:  Basis of Design: Quadrant Series- Align Pattern; Modular  manufactured by
Mannington Commercial .

2. Tile Size:  24 by 24 inch , nominal.
3. Color:  CAR- A: Radian #83577; CAR- B: Binomial #73585 .
4. Fiber System: Antron Legacy Type 6,6 Nylon.
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5. Dye Method: Solution/Yarn.
6. Construction Type: Patterned Loop.
7. Face Weight: 21 oz.
8. Backing Type: Infinity 2.
9. Critical Radiant Flux:  Minimum of 0.45  watts/sq cm, when tested in accordance with

ASTM E648 or NFPA 253.
10. Surface Flammability Ignition:  Pass ASTM D2859 (the "pill test").
11. Maximum Electrostatic Charge:  3 Kv. at 20 percent relative humidity.
12. Face Fiber: Antron Legacy Type 6,6 Nylon.
13. Total Weight:  21 oz/sq yd .

2.03 ACCESSORIES
A. Subfloor Filler:  White premix latex; type recommended by flooring material manufacturer.
B. Edge Strips:  Rubber transisitons- Tarkett "Slimline" Transitions- match wall base color
C. Adhesives: As recommended by manufacturer.
D. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer; releasable type.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within tolerances specified for that type of work
and are ready to receive carpet tile.

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to subfloor surfaces.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for flooring installation by
testing for moisture and alkalinity (pH).
1. Test in accordance with Section 09 0561.
2. Obtain instructions if test results are not within limits recommended by flooring material

manufacturer and adhesive materials manufacturer.
3. Follow moisture and alkalinity remediation procedures in Section 09 0561.

D. Verify that required floor-mounted utilities are in correct location.
3.02 PREPARATION

A. Prepare floor substrates for installation of flooring in accordance with Section 09 0561.
3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.
B. Install carpet tile in accordance with manufacturer's instructions.
C. Blend carpet from different cartons to ensure minimal variation in color match.
D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.
E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building

lines.
F. Trim carpet tile neatly at walls and around interruptions.
G. Complete installation of edge strips, concealing exposed edges.

3.04 CLEANING
A. Remove excess adhesive without damage, from floor, base, and wall surfaces.
B. Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 09 7200
WALL COVERINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation and prime painting.
B. Wall covering- Dry Erase Magnetic Wall Covering. (DEMW)
C. Custom Wall Murals.

1.02 RELATED REQUIREMENTS
A. Section 09 9123 - Interior Painting:  Preparation and priming of substrate surfaces.

1.03 REFERENCE STANDARDS
A. ASTM D1308 - Standard Test Method for Effect of Household Chemicals on Clear and

Pigmented Coating Systems 2020.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
1.04 SUBMITTALS

A. See Section 01 3300- Administrative Requirements for submittal procedures.
B. Product Data:  Provide data on wall covering and adhesive.
C. Shop Drawings:  Indicate wall elevations with seaming layout.
D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Wall Covering Materials:  25 linear feet of each color and pattern of wall covering;

store where directed.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 MOCK-UP
A. Locate where directed.
B. Mock-up may remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Inspect roll materials at arrival on site, to verify acceptability.
B. Protect packaged adhesive from temperature cycling and cold temperatures.
C. Do not store roll goods on end.

1.08 FIELD CONDITIONS
A. Do not apply materials when surface and ambient temperatures are outside the temperature

ranges required by the adhesive or wall covering product manufacturer.
B. Maintain these conditions 24 hours before, during, and after installation of adhesive and wall

covering.
PART 2  PRODUCTS
2.01 WALL COVERINGS

A. General Requirements:
1. Surface Burning Characteristics:  Class A, Flame spread/Smoke developed index of

55/90, maximum, when tested in accordance with ASTM E84.
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2. Chemical and Stain Resistance:  No visible staining or discoloration and no damage to
surface texture when tested in accordance with ASTM D1308.

B. Dry-Erase-Magnetic Wall Covering (DEMW).  Basis of Design: Koroseal -"Mag-Rite" product
#M2GR with 2" x 2" grid.
1. Total Weight: 423.36 oz./per each.
2. Roll Width:  48 inches .
3. Backing:  Woven backing with ferrous sheet bonded with white pigmented vinyl and

capped with semi-gloss dry-erase film that meets California Indoor Air Quality
Specification 01350. .

4. Color:  white .
5. Pattern:  2" x 2" grid .
6. Surface : Semi-gloss.
7. Termination Trim- Vertical or Horizontal as required:  Acrovyn .060" Wainscot Cap- color

to be determined.
8. Adhesive:  As recommended by Manufacturer for surface applying to.
9. Manufacturers:

a. Koroseal Interior Products, LLC:  www.koroseal.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

C. Wall Covering- VWC-1  - Type III: Decorative Wall protection.
1. Manufacturers:

a. Basis of Design: Koroseal- "Flex" Decorative Wall Protection in Nordic pattern .
b. Substitutions:  See Section 01 6000 - Product Requirements.

2. Wall Covering complying with the following:
a. Total Weight:  35 oz. PLY; 22.4 oz. PSY oz/sq yd .
b. Roll Width:  52 inches .
c. Color:  to be determined .
d. Pattern:  Nordic .
e. Fire Testing:

1) ASTM E-84- Class A rating.
2) NFPA 286- Meets 2006 IBC Section 803.2.1

f. Adhesive:  Type recommended by wall covering manufacturer to suit application to
substrate.

g. Location: Library/Media Center where noted on construction documents.
D. Wall covering- Custom Mural: Basis of Design: Koroseal "Digitally Printed Vinyl Wallcovering

Murals- Digital Lab- Custom".
1. Architect-provided graphics file for custom digital print with UV inks; print capability on

vinyl wallcovering material that meets or exceeds the following specifications:
a.  Total weight: 21 oz./lin. yd.
b. Fabric backing and content: Poly-Cotton Woven.
c. Tensile Strength: 50 x 55 Minimum (W x F)
d. Tear Strength:  25 x 25 (W x F)
e. Fire Hazaard Classification: Class A when tested in accordance with ASTM E84.
f. Provide materials that have been tested and approved by Underwriters Laboratories.
g. Fire Detection Characteristics: Provide materials that have been laboratory tested for

the Early Warning Effect in accordance with ASTM E 603.  Submit test results
certifying that when one square foot section of the material is heated to 300 degrees
F, the wallcovering emits an odorless, colorless non-toxic vapor that will activate an
ionization smoke detector.

h. Location: Library/Media Center- 2 locations where noted on construction documents.
2. Manufacturers:

a. Koroseal Interior Products, LLC:  www.koroseal.com/#sle.
E. Substrate Filler:  As recommended by adhesive and wall covering manufacturers; compatible

with substrate.
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F. Substrate Primer and Sealer:  Alkyd enamel type.
PART 3  EXECUTION
3.01 INSTALLERS

A. Installer List:
3.02 EXAMINATION

A. Verify that substrate surfaces are prime painted and ready to receive work, and comply with
requirements of wall covering manufacturer.

B. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply wall
coverings if moisture content of substrate exceeds level recommended by wall covering
manufacturer.

3.03 PREPARATION
A. Fill cracks in substrate and smooth irregularities with filler; sand smooth.
B. Wash impervious surfaces with tetra-sodium phosphate, rinse and neutralize; wipe dry.
C. Surface Appurtenances:  Remove or mask electrical plates, hardware, light fixture trim,

escutcheons, and fittings prior to preparing surfaces or finishing.
D. Apply one coat of primer sealer to substrate surfaces.  Allow to dry.  Lightly sand smooth.
E. Vacuum clean surfaces free of loose particles.

3.04 INSTALLATION
A. Apply adhesive and wall covering in accordance with manufacturer's instructions.
B. Apply adhesive to wall surface immediately prior to application of wall covering.  
C. Apply wall covering smooth, without wrinkles, gaps or overlaps.  Eliminate air pockets and

ensure full bond to substrate surface.
D. Butt edges tightly.
E. Overlap adjacent panels as recommended by manufacturer.
F. Install wall covering before installation of bases and items attached to or spaced slightly from

wall surface.
G. Do not install wall covering more than 1/4 inch below top of resilient base.
H. Cover spaces above and below windows, above doors, in pattern sequence from roll.
I. Install termination trim where required or detailed.
J. Remove excess adhesive while wet from seam before proceeding to next wall covering sheet.

 Wipe clean with dry cloth.
3.05 CLEANING

A. Clean wall coverings of excess adhesive, dust, dirt, and other contaminants.
B. Reinstall wall plates and accessories removed prior to work of this section.

3.06 PROTECTION
A. Do not permit construction activities at or near finished wall covering areas.

END OF SECTION
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SECTION 09 7800
INTERIOR WALL PANELING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Decorative fiberglass reinforced plastic (FRP) wall paneling and trims.
B. Stainless Steel (SSS) Sheet wall protection and trims.
C. Accessories.

1.02 RELATED REQUIREMENTS
1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials
2021a.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit manufacturer's descriptive literature for each specified product .  Include

anchorage devices specific to project substrate types.
C. Shop Drawings:  Submit elevations for each application and location. Indicate details of joints

and attachments.
1. Scale of Drawing Elevations:  1/4 inch to 1 foot, minimum.

D. Samples:  Submit two  samples 6 by 6 inches  in size, indicating finish, surface design, and color 
for each type of panels .

E. Maintenance Data:  Include recommended instructions, methods, and materials for cleaning
glass, aluminum framing, and FRP panels.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with at least five years of documented experience.
B. Installer Qualifications:  Company specializing in installing work of the type specified in this

section, and with at least three years of documented experience.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site in manufacturer's original packaging, marked with
manufacturer's product identification.

B. Store panels flat, indoors, on a clean, dry surface.  Remove packaging and allow panels to
acclimate to room temperature for 48 hours prior to installation.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Correct defective work within a five-year period for delaminating panels commencing on the

Date of Substantial Completion.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Decorative Fiberglass Reinforced Plastic (FRP) Wall Paneling:
1. Basis of Design: Crane Composites, Inc:  www.cranecomposites.com/#sle.
2. Types:      

a.      FRP-1 "Glasboard"- FX Series- Pebbled Texture, Class A Fire rating, in color: to
be determined.

b.      FRP-2 "Glasboard"- FSI Series- Smooth Texture, Class A Fire rating, in color:
White No. 85.

c. FRP-3 "Designs"- Class A Fire rating, Chestnut Oak #622SRP.  Install horizontally.
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3. For vertical panel installations, provide and install "Division bar" trim in matching color to
panels.  For Horizontal installation between type FRP-2 and FRP-3, see interior
elevations, provide aluminum trim type "cap".

4. Install per manufacturer's recommendations with appropriate aadhesives.
                                                                                                           

5. Substitutions:  See Section 01 6000 - Product Requirements.
B. Stainless Steel Sheet (SSS) Wall Protection:

1. Basis of Design: CS Acrovyn: Nominal .0625" thick stainless steel sheet with standard
smooth texture supplied in 4'x10' sheets.  Install with continuous lengths to reduce Provide
appropriate adhesives and trims to match.  Manufactured by Construction Specialties:
 www.c-sgroup.com/#sle.

2. Substitutions:  See Section 016000-Product Requirements.
2.02 REGULATORY REQUIREMENTS

A. Testing Agency: Acceptable to authorities having jurisdiction and FM Approvals.
B. Surface Burning Classification:  Provide wall paneling assemblies meeting Class A when tested

in accordance with ASTM E84.
C. FM4880 approved.
D. Meets USDA/FSIS requirements.
E. UL 2818 Greenguard Gold Certified.
F. HACCP Certified.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.
B. Verify that substrate surfaces for adhered items are clean and smooth.

1. Test painted or wall covering surfaces for adhesion in inconspicuous area, as
recommended by manufacturer.

C. Start of installation constitutes acceptance of project conditions.
3.02 INSTALLATION

A. Install panels in accordance with manufacturer's instructions.  See interior elevations for
locations.

B. Apply adhesive to back side of panel using trowel recommended by adhesive manufacturer.
C. Apply panels to wall with vertical joints plumb and horizontal joints level and pattern aligned

with adjoining panels.
D. Using a roller, apply pressure to panel face to ensure proper adhesion between surfaces.
E. Install panels with manufacturer's recommended gaps for panel field and corner joints.
F. Install trim with adhesive.
G. Seal joints at wall base and between panels with approved sealant to prevent moisture

intrusion.
H. Remove excess sealant after paneling is installed and prior to curing.

3.03 ADJUSTING
A. Replace paneling installed out of plumb and/or not aligned with adjacent panels or construction.

3.04 CLEANING
A. Clean panel faces using cleaning agents and methods recommended by manufacturer to

remove soiling.
3.05 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals for closeout submittals.
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3.06 PROTECTION
A. Protect installed interior wall paneling from subsequent construction operations.

END OF SECTION



This  Page Intentionally Left Blank



Port Jervis City School District 09 8300
Additions & Alterations to PJMS RE-BID 02.04.2022 Acoustic Finishes
Project No. 2019-011 PH1  Page No. 1  of 2 

SECTION 09 8300
ACOUSTIC FINISHES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Field application of acoustic materials and finish.
1. Acoustical Batt Insulation.
2. Acoustical Sealant.
3. Mass Loaded Vinyl Noise Barrier.
4. HVAC Noise Control.

B. Surface preparation.
1.02 RELATED REQUIREMENTS

A. Section 09 5100 - Acoustical Ceilings.
B. Section 09 9123 - Interior Painting.

1.03 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
1.04 SUBMITTALS

A. See Section 01 3300- Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's data sheets for products specified.
C. Samples:  Submit two samples indicating colors for selection.
D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
E. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum three years documented experience.

B. Applicator  Qualifications:  Company specializing in installing work of the type specified in this
section, and with at least three  years of  documented  experience .

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

1.07 FIELD CONDITIONS
A. Do not apply acoustical finishes when surface and ambient temperatures are outside the

temperature ranges required by manufacturer.
PART 2  PRODUCTS
2.01 ACOUSTIC MATERIALS

A. General:
1. Provide materials that are compatible with one another and the substrates indicated under

conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

2. Do not reduce, thin, or dilute coatings or add materials unless procedure is described
explicitly in manufacturer's product instructions.

B. Acoustical Batt Insulation:
1. Sound Attenuation Batt Insulation.
2. Manufacturer: Basis of Design: Owens Corning; www2.owenscorning.com/#sle.
3. Thickness: as indicated on drawings.
4. Material: Fiberglass Batts- rolls.
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C. Acoustical Sealant:
1. Acoustical Sound Sealant.
2. Manufacturer: Basis of Design: OSI Acoustical Caulk; www.ositough.com/#sle.
3. Permanent flexibility.
4. Tested to ASTM E84.
5. Tested to UL 1479 and UL 2079.
6. Apply in accordance to ASTM C919 (Standard Practice for Use of Sealants in Acoustical

Applications.
7. Color: White.

D. Mass Loaded Vinyl Noise Barrier (for Walls):
1. Viscoelastic Polymer Soundproofing Material.
2. Manufacturer: Basis of Design: Acoustiblok; www.acoutiblok.com/#sle.
3. 1 pound per square inch. (1/8" thick).

E. HVAC Noise Control - Covering for all ductwork above Band and Chorus Rooms.
1. Acoustical Duct and Pipe Lagging- 1 lb per square foot mass loaded vinyl, with quilted

fiberglass decoupler.
2. Manufacturer: Basis of Design: Sound Seal: www.soundseal.com/#sle.
3. Acoustical Rating- STC-27.
4. Matching Lag tape.
5. Passes UL-94 and FMVSS 302.
6. Class A rated composite.
7. Roll size: 54" x 30'.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine ceilings to receive acoustic materials as indicated on the drawings.
B. Do not begin application of acoustic finishes until substrates have been properly prepared.
C. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

3.02 PREPARATION
A. Prepare surfaces using cleaning methods recommended by the manufacturer.
B. Seal surfaces that may cause bleed through or staining of acoustic finish.

3.03 APPLICATION
A. Apply products in accordance with manufacturer's written instructions.
B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is

applied.
3.04 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.
3.05 CLEANING

A. See Section 01 7419 - Construction Waste Management and Disposal for additional
requirements.

B. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.06 PROTECTION
A. Protect finishes from subsequent construction operations.

END OF SECTION
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SECTION 09 8430
SOUND-ABSORBING WALL AND CEILING UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sound-absorbing panels.
B. Sound-absorbing ceiling baffles.
C. Cementitious Wood Fiber plank acoustical
D. Mounting accessories.

1.02 RELATED REQUIREMENTS
A. Section 09 5100 - Acoustical Ceilings:  Ceiling suspension system.

1.03 REFERENCE STANDARDS
A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients

by the Reverberation Room Method 2017.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
C. ASTM E795 - Standard Practices for Mounting Test Specimens During Sound Absorption Tests

2016.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed data sheets for products specified.
C. Verification Samples:  Fabricated samples of each type of panel specified; 12 by 12 inch,

showing construction, edge details, and fabric covering.
1.05 QUALITY ASSURANCE
1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect acoustical units from moisture during shipment, storage, and handling. Deliver in
factory-wrapped bundles; do not open bundles until units are needed for installation.

B. Store units flat, in dry, well-ventilated space; do not stand on end.
C. Protect edges from damage.

PART 2  PRODUCTS
2.01 FABRIC-COVERED SOUND-ABSORBING UNITS

A. Manufacturers:
1. Conwed:  www.conwed.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. General:
1. Prefinished, factory assembled fabric-covered panels.
2. Surface Burning Characteristics:  Flame spread index of 25 or less and smoke developed

index of 450 or less, when tested in accordance with ASTM E84.
C. Type- AWP-1: Direct Attach, Fabric-Covered Acoustical Panels for Walls:

1. Series: Respond
2. Panel Core:  Manufacturer's standard rigid or semi-rigid fiberglass core.

a. Facing:  1/16 inch  tackable and acoustic  surface laminated to core.
3. Panel Size: as indicated on construction documents.
4. Panel Thickness:  2 inches.
5. NRC Rating = 1.05.
6. Edges:  Perimeter edges reinforced by a formulated resin hardener.
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7. Corners: Square.
8. Fabric:  Guilford of Maine- FR701 (Class A) series. 100% post-consumer recycled

polyester  .
9. Color:  As selected by Architect from manufacturer's full range.
10. Mounting Method:  pline-mounted, concealed.

D. Type- AWP-2: Low-Frequency Tuner, Fabric-Covered Acoustical Panels:
1. Series: Specialized.
2. Panel Core:  Manufacturer's standard rigid or semi-rigid fiberglass core.
3. Panel Size: As indicated on construction documents.
4. Panel Thickness:  2 inches.
5. NRC Rating = 0.30.
6. Edges:  Perimeter edges reinforced by a formulated resin hardener.
7. Corners:  Square .
8. Fabric:  Guilford of Maine- FR701 (Class A) series. 100% post-consumer recycled

polyester .
9. Color:  As selected by Architect from manufacturer's full range.
10. Mounting Method:  Vertically suspended from ceiling or structure Z clips to Z bar.

E. Type- AWP-3: Barrel Diffuser; Fabric covered acoustical panels.
1. Series: Specialized.
2. Panel Core: Manufacturer's standard molded fire-resistant plastic in barrel shape.
3. Panel size: As indicated on construction documents.
4. Panel Thickness: Varies.
5. NRC Rating = 0.10.
6. Edges: Straight for walls.
7. Corners: Square.
8. Fabric: Guildford of Maine- FR701 (Class A) series. 100% post-consumer recycled

polyester.
9. Color: As selected by Architect from manufacturer's full range.
10. Mounting Method: Combination of L angles and hook & loop fasteners.

F. Type- AWP-4: Baffles (back to back), Fabric-covered ceiing-hung Acoustical Panels:
1. Series: Respond.
2. Panel Core: Manufacturer's standard rigid or semi-rigid fiberglass core.
3. Panel size: As indicated on construction documents.
4. Panel Thickness; 3".
5. NRC Rating = min.- 1.03.
6. Edges: Perimeter edges reinforced by a formulated resin hardener.
7. Corners: Square.
8. Fabric: Guilford of Maine- FR701 (Class A) series. 100% post-consumer recycled

polyester.
9. Color: As selected by Architect from manufacturer's full range.
10. Mounting Method: D-Rings/cable to ceiling.

2.02 WOOD FIBER SOUND-ABSORBING UNITS
A. Manufacturers:

1. Basis of Design: Tectum Shapes, mfg. by Armstrong Ceiling & Wall Solutions/
www.armstronceilings.com/#sle .

2. Tectum Panel Art Custom Acoustical Wall Panels.  
3. Provide (6) custom colors. To be determined during submittal phase.
4. Sizes and quantities as shown on construction documents with a thickness of 1.5".
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Cementitous Wood Fiber panels for Walls and Ceilings: Acoustical ceiling panels.  See
locations, quantities and sizes on Interior Elevations.
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1. Surface Burning Characteristics:  Flame spread index of 25 or less and smoke developed
index of 450 or less, when tested in accordance with ASTM E84.

2. Noise Reduction Coefficient (NRC):  0.70 to 0.80 when tested in accordance with ASTM
C423 for Type A mounting, per ASTM E795.

2.03 FABRICATION
A. Fabric Wrapped, General:  Fabricate panels to sizes and configurations as indicated, with fabric

facing installed without sagging, wrinkles, blisters, or visible seams.
1. For panels suspended from ceiling, provide fabric covering both sides, with seams only at

panel edges.
B. Tolerances:  Fabricate to finished tolerance of plus or minus 1/16 inch for thickness, overall

length and width, and squareness from corner to corner.
2.04 ACCESSORIES

A. Spline-Mounting Accessories:  Manufacturer's standard concealed connecting splines of
extruded aluminum designed for screw attachment to walls, with coordinating moldings and trim
for interior and exterior corners and miscellaneous conditions.
1. Color of Exposed Trim:  As selected from manufacturer's standards.

B. Ceiling-Suspended Accessories:  Manufacturer's standard accessories at locations as indicated
on each acoustical unit, sized appropriately for weight of acoustical unit.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install acoustical units in locations as indicated, following manufacturer's installation
instructions.

B. Suspend ceiling baffles at locations and heights as indicated.
C. Install acoustical units to construction tolerances of plus or minus 1/16 inch for the following:

1. Plumb and level.
2. Flatness.

3.02 CLEANING
A. Clean fabric facing upon completion of installation from dust and other foreign materials,

following manufacturer's instructions.
3.03 PROTECTION

A. Provide protection of installed acoustical panels until Date of Substantial Completion.
B. Replace panels that cannot be cleaned and repaired to satisfaction of the Architect.

END OF SECTION
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SECTION 09 9000
PAINTING AND COATING - K-12 EDUCATION FACILITY GUIDE SPECIFICATION - SHERWIN-

WILLIAMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface preparation.
B. Interior painting and coating systems.
C. Exterior painting and coating systems.
D. Scope:

1. Finish surfaces exposed to view, unless fully factory-finished and unless otherwise
indicated, including the following:
a. Exterior:

1) Concrete:  Non-vehicular floors, patios, porches, steps, and platforms.
2) Wood:  Siding, trim, shutters, sashes, and hardboard-bare/primed.
3) Drywall:  Gypsum board and exterior drywall.

b. Interior:
1) Concrete Masonry Units:  Concrete, split face, scored, smooth, high density, low

density, and fluted.
2) Metal:  Aluminum and galvanized.
3) Metal, Galvanized:  Ceilings and ductwork.
4) Metal:  Structural steel columns, joists, trusses, beams, miscellaneous and

ornamental iron, structural iron, and other ferrous metal.
5) Wood:  Walls, ceilings, doors, and trim.
6) Drywall:  Walls, ceilings, gypsum board, and similar items.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 05 5000 - Metal Fabrications:  Shop-primed items.
C. Section 09 9600 - High-Performance Coatings.

1.03 REFERENCE STANDARDS
A. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
B. SSPC-SP 6 - Commercial Blast Cleaning 2007.

1.04 SUBMITTALS
A. See Section 01 3300- Administrative Requirements for submittal procedures.
B. Product Data:  Provide complete list of products to be used, with the following information for

each:
1. Product characteristics.
2. Surface preparation instructions and recommendations.
3. Primer requirements and finish specification.
4. Storage and handling requirements and recommendations.
5. Application methods.
6. Clean-up information.

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.
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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.

B. Comparable Products:  Products of approved manufacturers will be considered in accordance
with 01 6000 - Product Requirements, and the following:
1. Products that meet or exceed performance and physical characteristics of basis of design

products.
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:  Non-vehicular floors, patios, porches, steps, and platforms.
1. Acrylic System, Water-Based:

a. Floor 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.

B. Wood:  Siding, trim, shutters, sashes, and hardboard-bare/primed.
1. Latex Systems:

a. Satin Finish:
1) 1st Coat:  Sherwin-Williams Latex Wood Primer, B42W8041:  www.sherwin-

williams.com/#sle.
2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Satin, A82 Series:

 www.sherwin-williams.com/#sle.
C. Drywall:  Gypsum board and exterior drywall.

1. Latex Systems:
a. Flat Finish:

1) 1st Coat:  Sherwin-Williams Latex Wood Primer, B42W8041:  www.sherwin-
williams.com/#sle.
(a) 4 mils wet, 1.4 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams A-100 Exterior Latex Flat, A6 Series:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.
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2.04 PAINT SYSTEMS - INTERIOR
A. 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.

2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 Zero VOC Eg-Shel, B20-2600
Series:  www.sherwin-williams.com/#sle.

b. Eg-Shel/Satin Finish High Performance (HP):
1) 1st Coat:  Sherwin-Williams PrepRite Block Filler, B25W25:  www.sherwin-

williams.com/#sle.
2) 2nd and 3rd Coat:  Sherwin-Williams ProMar 200 HP Zero VOC Eg-Shel,

B20-1950 Series:  www.sherwin-williams.com/#sle.
B. 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.

2) 2nd and 3rd Coats:  Sherwin-Williams Pro Industrial Acrylic Eg-Shel, B66-660
Series:  www.sherwin-williams.com/#sle.

C. Metal, Galvanized:  Ceilings and ductwork.
1. Multi-Surface Acrylic Coating System:

a. Gloss Finish High Performance:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Multi-Surface Acrylic,

B66-1500 Series:  www.sherwin-williams.com/#sle.
2. Dryfall Waterborne Topcoats:

a. Eg-Shel Finish:
1) 1st and 2nd Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,

B42-82 Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 1.9 mils dry per coat.

D. 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.

2. Dryfall Waterborne Topcoat:
a. Eg-Shel 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 Coat:  Sherwin-Williams Pro Industrial Waterborne Acrylic Dryfall,
B42-82 Series:  www.sherwin-williams.com/#sle.
(a) 6 mils wet, 1.9 mils dry per coat.

E. Wood:  Walls, ceilings, doors, and trim.
1. Latex Systems:

a. Eg-Shel/Satin Finish:
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1) 1st Coat:  Sherwin-Williams Premium Wall and Wood Primer, B28W8111:
 www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.8 mils dry per coat.

2) 2nd and 3rd Coat:  Sherwin-Williams ProClassic Waterborne Acrylic Satin, B20
Series:  www.sherwin-williams.com/#sle.
(a) 4 mils wet, 1.2 mils dry per coat.

F. 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.

2. Epoxy Systems, Water-Based: (Locker Room Walls):
a. Eg-Shel/Low Luster 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 Pro Industrial Water Based Catalyzed
Epoxy, B73-360 Series:  www.sherwin-williams.com/#sle.
(a) 5 mils wet, 2 mils dry per coat.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

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. 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.
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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.

3.07 COLOR SCHEDULE
A. Colors noted are based on Sherwin Williams.  See paint color locations on interior elevations in

Construction Documents.  Some locations not shown will be determined in field.
1. PA-1 (Field color)- SW 7028- Incredible White.
2. PA-2 (Tan Accent)- SW 1015- Skyline Steel.
3. PA-3 (Red Accent)- SW 7600- Bolero.
4. PA-4  (Dark Tan Accent)- SW 9172- Studio Clay.
5. PA-5 (Door Frames)- SW 7033- Brainstorm Bronze.
6. PA-6 (Ceilings and Soffits)- SW 7757- High Reflective White.
7. PA-7 (Ceiling Accent)- SW 9055- Billowy Breeze.
8. PA-8 (Accent)- SW 7649- Silverplate.

END OF SECTION
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SECTION 09 9600
HIGH-PERFORMANCE COATINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Epoxy Paint Walls (EPW) -High performance epoxy coating for Locker Rooms.
B. Surface preparation.

1.02 RELATED REQUIREMENTS
A. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions.
B. Section 09 9123 - Interior Painting:  Requirements for mechanical and electrical equipment

surfaces.
C. Section 09 6700 - Fluid-Applied Flooring:  High performance fluid-applied flooring systems.

1.03 REFERENCE STANDARDS
A. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators

Association Current Edition.
B. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual Current

Edition.
C. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
D. SSPC-SP 1 - Solvent Cleaning 2015, with Editorial Revision (2016).
E. SSPC-SP 6 - Commercial Blast Cleaning 2007.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Provide complete list of all products to be used, with the following information for

each:
1. Manufacturer's name, product name and/or catalog number, and general product category

(e.g. "alkyd enamel").
2. MPI product number (e.g. MPI #47).
3. Cross-reference to specified coating system(s) product is to be used in; include

description of each system.
C. Samples:  Submit two samples 8 by 8 inch in size illustrating colors available for selection.
D. Manufacturer's Certificate:  Certify that high-performance coatings comply with VOC limits

specified.
E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
F. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions

requiring special attention.
G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. Extra Coating Materials:  1 gallon of each type and color.
2. Label each container with manufacturer's name, product number, color number, and room

names and numbers where used.
1.05 QUALITY ASSURANCE

A. Maintain one copy of each referenced document that applies to application on site.
B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in

this section with minimum three years documented experience.
C. Applicator Qualifications:  Company specializing in performing the work of this section with

minimum 3 years documented experience .
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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 coating, brand name, lot number, brand

code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Coating Materials:  Store at minimum ambient temperature 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. Follow manufacturer's recommended procedures for producing best results, including testing of

substrates, moisture in substrates, and humidity and temperature limitations.
B. Do not install materials when temperature is below 55 degrees F or above 90 degrees F.
C. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of

coating.
D. Restrict traffic from area where coating is being applied or is curing.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Warranty:  Include coverage for bond to substrate.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Only materials (primers, coatings, etc.) listed in the latest edition of the MPI Approved Product
List (APL) are acceptable for use on this project.

B. Provide high performance coating products from the same manufacturer to the greatest extent
possible.
1. In the event that a single manufacturer cannot provide specified products, minor

exceptions will be permitted provided approval by Architect is obtained using the specified
procedures for substitutions.

2. Substitution of other products by the same manufacturer is preferred over substitution of
products by a different manufacturer.

C. High-Performance Coatings:
1. Sherwin-Williams Company :  www.protective.sherwin-williams.com/industries/#sle.
2. Substitutions:  Section 01 6000 - Product Requirements.

2.02 HIGH-PERFORMANCE COATINGS
A. Provide coating systems that meet the following minimum performance criteria, unless more

stringent criteria are specified:
1. Surface Burning Characteristics:  Flame spread/Smoke developed index of 0/0, maximum,

when tested in accordance with ASTM E84.
2. NFPA 101, Class A rated.

2.03 TOP COAT MATERIALS
A. Coatings - General:  Provide complete multi-coat systems formulated and recommended by

manufacturer for the applications indicated, in the thicknesses indicated; number of coats
specified does not include primer or filler coat.
1. Volatile Organic Compound (VOC) Content:  See Section 01 6116.

B. Epoxy Coating  for Locker Room and attached Restroom Walls & Shower. :
1. Number of coats:  Two.
2. Product Characteristics: Outstanding Hardness, Scrub & Corrosion Resistance,

ExcellentStain Blocking and Stain Resistance.
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3. Top Coat(s): High Performance Institutional, Two-Component, Water Based Epoxy
Coating ; Sherwin Williams Water-Based Catalyzed Epoxy .
a. Sheen:  Eggshell.
b. Products:

1) Basis of Design: Sherwin-Williams; Pro Industrial Water Based Catalyzed
Epoxy:  www.protective.sherwin-williams.com/#sle. (MPI #254)

2) Substitutions:  Section 01 6000 - Product Requirements.
2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by coating
manufacturer.
1. Block Filler, Epoxy; MPI #116.

a. Products:
1) PPG Paints; Amerlock 400 Epoxy Block Filler, 400BF:

 www.ppgpaints.com/#sle.
2) Substitutions:  Section 01 6000 - Product Requirements.

2. Block Filler, Latex; MPI #4.
a. Products:

1) Sherwin-Williams; PrepRite Interior/Exterior Block Filler:
 www.protective.sherwin-williams.com/#sle. (MPI #4)

2) Substitutions:  Section 01 6000 - Product Requirements.
3. Anti-Corrosive for Metal, Alkyd; MPI #79.

a. Products:
1) PPG Paints; Speedhide Interior/Exterior Rust Inhibitive Steel Primer, 6-212

Series:  www.ppgpaints.com/#sle. (MPI #79)
2) Substitutions:  Section 01 6000 - Product Requirements.

2.05 ACCESSORY MATERIALS
A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding

materials, and clean-up materials as required for final completion of coated surfaces.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Do not begin application of coatings until substrates have been properly prepared.
C. Verify that substrate surfaces are ready to receive work as instructed by the coating

manufacturer.  Obtain and follow manufacturer's instructions for examination and testing of
substrates.

D. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

3.02 PREPARATION
A. Clean surfaces of loose foreign matter.
B. Remove substances that would bleed through finished coatings.  If unremovable, seal surface

with shellac.
C. Remove finish hardware, fixture covers, and accessories and store.
D. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.
2. Remove rust, loose mill scale, and other foreign substances using using methods

recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning", and protect from corrosion until coated.

E. Protect adjacent surfaces and materials not receiving coating from spatter and overspray; mask
if necessary to provide adequate protection.  Repair damage.
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3.03 PRIMING
A. Apply primer to all surfaces, unless specifically not required by coating manufacturer.  Apply in

accordance with coating manufacturer's instructions.
3.04 COATING APPLICATION

A. Apply coatings in accordance with manufacturer's written instructions, to thicknesses specified
and recommendations in MPI - Architectural Painting and Specification Manual.

B. Apply in uniform thickness coats, without runs, drips, pinholes, brush marks, or variations in
color, texture, or finish.  Finish edges, crevices, corners, and other changes in dimension with
full coating thickness.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for general requirements for field inspection.

3.06 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.
3.07 PROTECTION

A. Protect finished work from damage.
END OF SECTION
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SECTION 09 9723
CONCRETE AND MASONRY COATINGS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Moisture resistant textured concrete and masonry coatings.
B. Moisture resistant smooth concrete and masonry coatings.

1.02 REFERENCE STANDARDS
A. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor

Transmission Rate of Materials 2021.
1.03 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
1.04 QUALITY ASSURANCE

A. Maintain one copy of each referenced document that applies to application on site.
B. Applicator Qualifications:  Company specializing in performing the work of this section with

minimum 5 years documented experience .
1.05 FIELD CONDITIONS

A. Do not install materials when temperature is below 55 degrees F or above 90 degrees F.
B. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of

coating.
C. Restrict traffic from area where coating is being applied or is curing.

1.06 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Warranty:  Include coverage for bond to substrate.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Concrete and Masonry Coatings:
1. Sherwin Williams; www.sherwin-williams.com/#sle. .
2. Substitutions:  Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. Coatings - General:  Provide complete systems formulated and recommended by manufacturer

for the applications indicated, in the thicknesses indicated.
B. High Build, One Coat, Water Based Textured Coating for 'Green' Concrete:  Water based,

epoxy-acrylic resin with graded perlite aggregate.
1. Stated by manufacturer as suitable for installation on visibly damp surfaces and concrete

that has hardened but is not fully cured ("green" concrete) without requiring a primer.
2. Dry Film Thickness:  15 mils, minimum.
3. Water Vapor Transmission:  20 perms, maximum, when tested in accordance with ASTM

E96/E96M.
4. Color:  clear .

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify that substrate surfaces are ready to receive work as instructed by the coating

manufacturer.  Obtain and follow manufacturer's instructions for examination and testing of
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substrates.
C. Cementitious Substrates:  Do not begin application until substrate has cured 28 days minimum

and measured moisture content is not greater than 16 percent.
3.02 PREPARATION

A. Clean surfaces of loose foreign matter.
B. Remove substances that would bleed through finished coatings.
C. Remove finish hardware, fixture covers, and accessories and store.
D. Protect adjacent surfaces and materials not receiving coating from spatter and overspray; mask

if necessary to provide adequate protection.  Repair damage.
3.03 PRIMING

A. Apply primer to all surfaces, unless specifically not required by coating manufacturer.  Apply in
accordance with coating manufacturer's instructions.

3.04 COATING APPLICATION
A. Apply coatings in accordance with manufacturer's instructions, to thicknesses specified.
B. Apply in uniform thickness coats, without runs, drips, pinholes, brush marks, or variations in

color, texture, or finish.  Finish edges, crevices, corners, and other changes in dimension with
full coating thickness.

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 work from damage.
END OF SECTION
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SECTION 10 1100
VISUAL DISPLAY UNITS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Porcelain enamel steel markerboards.
B. Tackboards.
C. Tackstrips.
D. Display Rail with Flagholder.
E. Magnetic Eraser.
F. Magnets.

1.02 RELATED REQUIREMENTS
A. Section 09 2116 - Gypsum Board Assemblies:  Concealed supports in metal stud walls.

1.03 REFERENCE STANDARDS
A. ANSI A208.1 - American National Standard for Particleboard 2016.
B. ASTM A424/A424M - Standard Specification for Steel, Sheet, for Porcelain Enameling 2018.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
D. ASTM F793/F793M - Standard Classification of Wall Coverings by Use Characteristics 2020.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's data on porcelain enamel steel markerboard, tackboard,

tackboard surface covering, trim, and accessories .
C. Shop Drawings:  Indicate wall elevations, dimensions, joint locations , special anchor details.
D. Samples:  Color charts for selection of color and texture of chalkboard, porcelain enamel steel

markerboard, glass markerboard, tackboard, tackboard surface covering, and trim.
E. Maintenance Data:  Include data on regular cleaning, stain removal , and cleaning methods .

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide five year warranty for chalkboard and markerboard to include warranty against

discoloration due to cleaning, crazing or cracking, and staining.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Claridge Products and Equipment, Inc :  www.claridgeproducts.com/#sle.
B. MooreCo, Inc:  www.moorecoinc.com/#sle.
C. Egan Visual Corporation: www.egan.com/ #sle.
D. Nelson Adams NACO :  www.nelsonadamsnaco.com/#sle.
E. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 VISUAL DISPLAY UNITS
A. Porcelain Enamel Steel Markerboards:

1. Color:  White.
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2. Steel Face Sheet Thickness:  24 gauge, 0.0239 inch .
3. Core:  Particleboard, manufacturer's standard thickness, laminated to face sheet.
4. Backing:  Aluminum foil, laminated to core.
5. Size:  As indicated on drawings.
6. Height:  48 inches.
7. Length:  As indicated on drawings.
8. Frame:  Extruded aluminum , with concealed fasteners.
9. Frame Finish:  Anodized, natural.
10. Accessories:  Provide marker tray and map rail.  See accessories note below.
11. Manufacturers:

a. Egan Visual Corporation; Egan Visual WhiteBoards:  www.egan.com/#sle.
b. Claridge; Claridge Whiteboards: www.claridgeproducts.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

B. Tackboards:  
1. Fabric:  Vinyl coated fabric.
2. Color:  As selected from manufacturer's full range.
3. Backing:  Hardboard, 1/4 inch thick, laminated to tack surface.
4. Surface Burning Characteristics:  Flame spread index of 25, maximum, and smoke

developed index of 450, maximum, when tested in accordance with ASTM E84.
5. Size/ Type:  As indicated on drawings.
6. Manufacturers:

a. Egan Visual Corporation; Egan Visual TackBoards:  www.egan.com/#sle.
2.03 MATERIALS

A. Porcelain Enameled Steel Sheet:  ASTM A424/A424M, Type I, Commercial Steel, with fired-on
vitreous finish.

B. Vinyl Coated Fabric:  ASTM F793 Category VI.
C. Particleboard:  ANSI A208.1; wood chips, set with waterproof resin binder, sanded faces.
D. Foil Backing:  Aluminum foil sheet, 0.005 inch thick.

2.04 ACCESSORIES
A. Map & Display Rail with Flagholder:  Basis of Desgin: Claridge 74 EZ Rail; 2" wide with a 1 5/8"

tan cork insert, 2 metal map hooks, 1 flag holder, and flat stops at each end.  Extruded
aluminum, manufacturer's standard profile.  Runs full length at DEMWC in all instructional
spaces recieving DEMWC, and locations with individual display boards- location to be
determined .

B. Temporary Protective Cover:  Sheet polyethylene, 8 mil thick.
C. Flag Holders:  Cast aluminum bored to receive 1 inch diameter flag staff, bracketed to fit top rail

of  board.
D. Marker Tray:  Aluminum, Slim magnetic marker tray- Basis of Design:  Claridge #267-M1- 1

1/2" h x 12" w x 2 1/2" d with Rare Earth magnets., one piece full length of markerboard,
molded ends, concealed fasteners, same finish as frame. For locations with DEMWC- see
construction documents for additional information.

E. Mounting Brackets:  Concealed.
F. Magnetic Eraser- Basis of Design: Claridge #MGM-ME1- Black Felt eraser with Rare Earth

Magnets.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that internal wall blocking is ready to receive work and positioning dimensions are as

indicated on shop drawings.
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3.02 PREPARATION
A. Acclimatize tackable wall panels by removing from packaging in installation area not less than

24 hours before application.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.
B. Install with top of marker tray at 30 inches above finished floor.
C. Secure units level and plumb.

3.04 CLEANING
A. Clean board surfaces in accordance with manufacturer's instructions.
B. Cover with protective cover, taped to frame.
C. Remove temporary protective cover at Date of Substantial Completion.

3.05 DISPLAY BOARD TYPES
A. Type A:  72" w x 42" h- Dry Erase White Board.
B. Type B:  72" w x 42" h- Dry Erase White board with Staff lines.
C. Type C:  36" w x 42" h Tack Board.

END OF SECTION
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SECTION 10 1200
DISPLAY CASES

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Recessed display cases.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Blocking and supports.
B. Section 09 2216 - Non-Structural Metal Framing:  Concealed supports in metal stud walls.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
B. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes 2021.
C. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,

Wire, Profiles, and Tubes (Metric) 2021.
D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass

2018.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Submit complete printed data and installation details indicating products to be

provided as specified.
C. Shop Drawings: Submit complete installation details. Include dimensioned elevations.
D. Samples: Submit samples of material and trim to illustrate finish, color, and texture.
E. Specimen Warranty.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with at least three years of documented experience.
1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver display cases and materials to the Project site with manufacturer’s protective crate
covering and do not open until ready for use.

B. Protect display cases before, during, and after installation. In case of damage, immediately
provide necessary repairs and replacements.

1.07 FIELD CONDITIONS
A. Field Measurements: Verify field measurements for recessed application for display cases

before preparation of shop drawings and before fabrication to ensure proper installation.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion.
C. Provide five year manufacturer warranty against defects and in materials, finish product and

workmanship.
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design:  Waddell/GMI Companies; www.waddellfurniture.com/#sle. .
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B. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 DISPLAY CASES

A. Recessed Display Case:  Waddell 1400 Series factory-fabricated wood-framed display case
with adjustable glass shelves, finished interior, and aluminum trim on face to cover edge of
recessed opening.

B. Display Case Type 1:
1. Width: 96
2. Height: 48".
3. Depth: 16"

C. Display Case Type2:
1. Width: 60"
2. Height: 48"
3. Depth: 16"

D. Components:
1. Glazed Doors:  Sliding.

a. Number of Doors:  Two pair.
2. Side Panels:  Stained veneer plywood.
3. Back Panel:  Tackable.
4. Top Panel:  Stained veneer plywood.
5. Bottom Panel:  Stained veneer plywood.
6. Lighting:  Fluorescent.

2.03 COMPONENTS
A. Wood Case Construction:  3/4 inch 7-ply maple veneer plywood with manufacturer's standard

stain.
B. Aluminum Framed Case Construction:  1-1/2 inch by 2 inch extruded aluminum tube frame with

tempered glass, laminate-faced, and stained veneer plywood infill panels.
C. Glazed Sliding Doors:

1. 1/4 inch clear tempered glass with plastic finger pulls.
2. Door track:  Extruded aluminum glass shoe with bottom rollers and top plastic guide.

D. Glass Shelves:
1. 1/4 inch clear tempered glass with flat-polished edges.
2. Shelves per Unit:  Two.

E. Shelf Standards and Brackets:  Single-slotted channel standards for brackets adjustable in 1
inch increments along entire length of standard, drilled and countersunk for screws.
1. Standards Mounting:  Recess-mounted into back panel.
2. Finish:  Anochrome.
3. Brackets:  Boltless with lip front; 16 gauge, 0.0598 inch sheet steel, reinforced, locking into

slots; size to suit shelves; same finish as standards.
F. Tackable Back Panel:  Fine-grained, homogeneous natural cork on hardboard.

1. Cork Thickness:  1/8 inch.
2. Fabric:  Vinyl fabric; minimum fabric weight:  13 oz/sq yd.
3. Color, Texture, Weave, and Pattern:  As selected from manufacturer's full range.
4. Backing:  Hardboard, 1/4 inch thick, factory laminated to tack surface.
5. Surface Burning Characteristics:  Flame spread index of 25, maximum, and smoke

developed index of 450, maximum, when tested in accordance with ASTM E84.
G. Lighting:  Manufacturer's standard fluorescent light fixture housed at top of case with louvered

aluminum access door with keyed lock.
1. Surface Mounted:  Under cabinet type fixture.
2. Controls:  On/Off using dedicated wall switch.
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2.04 MATERIALS
A. Aluminum Extrusions for Framing and Trim:  Alloy as recommended by manufacturer for

construction and specified finish; nominal 1/8 inch wall thickness.
B. Aluminum Extrusions:  ASTM B221 (ASTM B221M), 6063 alloy, T5 temper.

1. Finish:  Factory anodized; AAMA 611:  Clear anodized.
C. Plywood:  Softwood plywood with veneer core, waterproof glue, 3/4 inch thick.
D. Heat-Strengthened and Fully Tempered Glass:  ASTM C1048, Kind FT.

PART 3 EXECUTION
3.01 PREPARATION

A. Rough openings, electrical pre-wiring, and final finishing are by other trades.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Provide factory trained installers.
C. Refer to drawings for display case mounting heights.
D. Provide vinyl wrapped H-moldings to match vinyl covered boards.
E. Clean case and glass using manufacturers recommended procedures.
F. Provide mitered and wrapped hairline joints for all trims.

3.03 ADJUSTING AND CLEANING
A. Verify that all accessories are installed as detailed for each unit.
B. At completion of work, clean glass surfaces, back panels and trim in accordance with

manufacturer’s recommendations leaving units ready for use.
3.04 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
END OF SECTION
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SECTION 10 1400
SIGNAGE

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Room and door signs.
B. Interior directional and informational signs.
C. Emergency evacuation maps.
D. Building identification signs.
E. Plaque.
F. Dimensional letters.

1.02 REFERENCE STANDARDS
A. The New York State Uniform Fire Prevention and Building Code 2020.
B. The New York State Education Department Manual of Planning Standards for Educational

Facilities, March 1998.
C. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines current edition.
D. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
E. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign

styles, font, foreground and background colors, locations, overall dimensions of each sign.
C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,

including room number, room name, other text to be applied, sign and letter sizes, fonts, and
colors.
1. When room numbers to appear on signs differ from those on drawings, include the

drawing room number on schedule.
2. When content of signs is indicated to be determined later, request such information from

Owner through Architect at least 2 months prior to start of fabrication; upon request,
submit preliminary schedule.

3. Submit for approval by Owner through Architect prior to fabrication.
D. Samples:  Submit two samples of each type of sign, of size similar to that required for project,

illustrating sign style, font, and method of attachment.
E. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or

chips.
F. Verification Samples:  Submit samples showing colors specified.
G. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.
H. Manufacturer's Qualification Statement.
I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in

this section with minimum five  years of  documented  experience.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.
B. Package room and door signs in sequential order of installation, labeled by floor or building.



Port Jervis City School District 10 1400
Additions & Alterations to PJMS RE-BID 02.04.2022 Signage
Project No. 2019-011 PH1  Page No. 2  of 6 

C. Store tape adhesive at normal room temperature.
1.06 FIELD CONDITIONS

A. Do not install the sign units until all other finishing operations, including painting, have been
completed unless otherwise directed.

B. Do not install tape adhesive when ambient temperature is lower than recommended by
manufacturer.

C. Maintain this minimum temperature during and after installation of signs.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flat Signs:
1. Mohawk Sign Systems, Inc ; Basis of Design: Series 200A, Sand-carved :

 www.mohawksign.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

B. Dimensional Letter Signs:
1. Basis of Design: ASI Interior Dimensional Letters: www.asisignage.com/#sle. .
2. Substitutions:  See Section 01 6000 - Product Requirements.

C. Vinyl Wall Graphics:  (printed and cut 3M Control Tac Vinyl letters and Custom image.  See
locations and sizes on Gymnasium Interior Elevations).
1. Substitutions:  See Section 01 6000 - Product Requirements.

D. Plaques:
1. Basis of Design: Impact Signs; Etched Bronze:  www.impactsigns.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 SIGNAGE APPLICATIONS
A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC A117.1 

2017 , unless otherwise indicated; in the event of conflicting requirements, comply with the most
comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign for every doorway in the area of alterations and
additions, including the corridor and all other common areas.
1. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, not

including corridors, lobbies, and similar open areas.
2. Sign Type:  Flat signs with engraved panel media as specified.
3. Provide "tactile" signage, with letters raised minimum 1/32 inch and Grade II braille.

a. Tactile characters shall be raised 1/32" inches from the sign face.
b. Glue-on letter or etched backgrounds are not acceptable.

4. Character Height:  1 inch.
5. Sign Height:  2 inches , unless otherwise indicated.
6. Classroom Signs Dimensions: 6" x 6" with single window insert .

a. Owner to provide window inserts.
7. Office Doors:  Identify with room numbers to be determined later, not the numbers

indicated on drawings; in addition, provide "window" section for replaceable occupant
name.

8. Conference and Meeting Rooms:  Identify with room numbers to be determined later, not
the numbers indicated on drawings; in addition, provide "window" section with sliding "In
Use/Vacant" indicator.

9. Service Rooms:  Identify with room names and numbers to be determined later, not those
indicated on drawings.

10. Stair Doors: Identify sign stating: "STAIR" and include a stair pictogram.
11. Rest Rooms and Locker rooms:  Identify with pictograms, the names "MEN" and

"WOMEN",  room numbers to be determined later,  and braille.



Port Jervis City School District 10 1400
Additions & Alterations to PJMS RE-BID 02.04.2022 Signage
Project No. 2019-011 PH1  Page No. 3  of 6 

a. Restroom and Locker room Signs Dimensions:  Minimum 8" x 8" with New York State
4" accessibility symbol, gender symbol and verbal description.  Grade 2 braille to
follow directly below the text.
1) Gender Neutral Single Occupancy Toilet Room Signage:  provide gender neutral

single-occupancy toilet room signage in accordance with New York State
Education Law Section 409-m.  

2) Gender Neutral signage to comply with the Building Code of New York State
and ANSI A117.1 Standards.

3) Gender Neutral signage location to be coordinated during shop drawing phase.
C. Interior Directional and Informational Signs:  

1. Sign Type:  Same as room and door signs.
2. Sign Type:  Curved signs with engraved panel media as specified.
3. Sizes:  As indicated on drawings.
4. Allow for 20 signs 4 inches high by 16 inches long.
5. Wording of signs is scheduled on drawings.
6. Provide at non-accessible drinking fountains, restrooms

D. Emergency Evacuation Maps:  
1. Allow for one map per elevator lobby.
2. Map content to be provided by Owner.
3. Use clear plastic panel silk-screened on reverse, in brushed aluminum frame, screw-

mounted.
E. Room Occupancy Signs:

1. Provide Room Occupancy signs in all rooms where the rooms are calculated to have
greather than 50 occupants or spaces of 1,000 square feet.

2. Room Occupancy signs shall state the maximum number of occupants permitted within
the space.
a. Comply with The State Education Department, Educational Facilites Manual of

Planning Standards.
b. Comply with the New York State Uniform Fire Prevention and Building Code, 2020,

Section 1004.9.
c. Coordinate with Owner & Architect during shop drawing phase.

F. Stairway Identification Signs:
1. Provide signs at each floor landing in an interior stairway and ramp connecting more than

three stories designating the floor level, the terminus of the top and bottom of the interior
exit stairway and ramp and the identification of the stairway or ramp. The signage shall
state the story of and the direction to the exit discharge, and the availability of roof access
from the interior exit stairway and ramp for the fire department.
a. Locate signs five feet above the floor landing in a position that is readily visible when

the doors are in the open and closed position.
b. Sign Type:
c. Sign Size: 12 inches x 18 inches.

2. In addition to the stairway identification signs, a floor-level sign in visual characters, raised
characters and braille shall be located at each floor-level landing adjacent to the door
leading from the interior exit stairway and ramp into the corridor to identify the floor level.
a. Sign Type:
b. Sign Size: 6 inches x 6 inches.

3. Comply with the Building Code of New York State  for signage requirements.
G. Accessible Entrance Signs:

1. Provide signs with NYS Symbol of Accessibilty at accessible entrances where not all
entrances are accessible.

2. Provide directional signs with NYS Symbol of Accessibility indicating the route to the
nearest accessible building entrance at all non accessible building entrances.

3. Sign Type: Same as room and door signs.
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4. Sign Size: 6" x 6".
H. Emergency Elevator Sign:

1. Locate at each elevator call station on all floors instructing occupants to use the exit
stairways an not to use the elevators in case of fire. The sign shall read: IN CASE OF
FIRE, ELEVATORS ARE OUT OF SERVICE. USE EXIT STAIRS.

2. Locate at elevators that are suitable for self-evacuation. Post signage at all floors adjacent
to each elevator call station serving occupant evacuation elevators.

I. Diaper Changing Station:
a. In Alternate GC-1, diaper changing stations will be provided in the Men's and

Women's Gang Toilet Rooms outside the Gymnasium.
J. Delayed Egress Locking System Signs:

1. Provide signs to be placed on the doors with delayed egress locking systems and shall be
located above and within 12 inches of the door exit hardware. Comply with visual
character requirements per ICC A117.1.

2. For doors that swing in the direction of egress, the sign shall read: PUSH UNTIL ALARM
SOUNDS. DOOR CAN BE OPENED IN 15 SECONDS.

3. For doors that swing in the opposite direction of egress, the sign shall read: PULL UNTIL
ALARM SOUNDS. DOOR CAN BE OPENED IN 15 SECONDS.

K. Emergency Shower and Eyewash Stations:
1. Provide signs at emergeny showers, eeywash stations and combination emergency

shower/eyewash stations.
2. Sign Type: Same as room and door signs.
3. Sign Size: 6" x 6"
4. Provide sign stating: EMERGENCY EYE WASH STATION. Include eyewash pictogram.
5. Provide sign stating: EMERGENCY SHOWER / EMERGENCY EYE WASH. Include

shower and eyewash pictograms.
6. Provide sign stating: EMERGENCY SHOWER. Include shower pictogram.

L. Truss Identification Sign:
1. Provide truss identification signs at newly constructed buildings or existing building

additions that utilze truss type construction as defined in 19 NYCRR Part 1264
Identification of Buildings Utilizing Truss Type Construction.

2. Signs Application:
a. Signs applied to doors or sidelights: Permanent non-fading sticker or decal.
b. Signs not directly applied to doors or sidelights: Sturdy, non-fading, aluminum.

3. Locate signs in accordance with 19 NYCRR Part 1264, Tablat the following locations:
a. Exterior building entrance doors, exterior exit discharge doors, exterior roof access

doors to stairways. Attach sign to the door, or attached to a sidelight or the face of the
building, not more than 12 inches horizontally from the latchg side of the door jamb,
and not less than 42 inches nor more than 60 inches above the adjoining walking
surface.

b. Multiple contiguous exterior building entrance or exit discharge doors. Attach sign at
each end of row of doors and at a maximum horizontal distanceof 12 feet between
signs, and not less than 42 inches or more than 60 inches above the adjoining
walking surface.

c. Fire department hose connections. Attach sign to the face of the building, not more
than 12 inches horizontally from the center line of the fire department hose
connection, and not less than42 inches nor more than 60 inches above the adjoining
walking surface.

2.03 SIGN TYPES
A. Flat Signs:  Signage media without frame.

1. Edges:  Square.
2. Corners:  Radiused .
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3. Clear Cover:  For customer produced sign media, provide clear cover of polycarbonate
plastic, glossy on back, non-glare on front.

4. Wall Mounting of One-Sided Signs:  Concealed screws  at exterior signage and vinyl tape
at interior signs.

B. Color and Font:  Unless otherwise indicated:
1. Character Font:  Helvetica, Arial, or other sans serif font.
2. Character Case:  Upper case only.
3. Background Color:  as selected by Architect .
4. Character Color:  Contrasting color.

2.04 TACTILE SIGNAGE MEDIA
A. Engraved Panels:  Laminated colored plastic; engraved through face to expose core as

background color:
1. Total Thickness:  1/8 inch .
2. Material: Plaque material shall be melamine plastic laminate with contrasting core color.

a. The melamine shall be non-static, fire-retardant and self-extinguishing.
1) Flame Spread: Less than 25.
2) Smoke Developed Values: 95-120
3) Auto Ignition Temperature:  Greater than 450 degrees F.

b. The plastic laminate is to be impervious to most acids, alkalies, alcohol, solvents,
abrasives and boiling water.

2.05 NON-TACTILE SIGNAGE MEDIA
A. Silk Screened Plastic Panels:  Letters and graphics silk screened onto reverse side of plastic

surface:
1. Sign Color:  Clear.
2. Total Thickness:  1/8 inch.

2.06 PLAQUES
A. Metal Plaques:

1. Metal:  Bronze sheet, flat, etched .
2. Metal Thickness:  1/8 inch, minimum.
3. Size:  28 inches by 18 inches .
4. Text and Typeface:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Case:  Upper and lower case (title case) .
c. Character Color:  Contrast with background color.

5. Border Style:  Single line bevel edge .
6. Background Texture:  Satin .
7. Surface Finish:  Polished .
8. Painted Background Color:  Light oxide stain.
9. Protective Coating:  Manufacturer's standard clear coating.
10. Product:  Basis of Design: Impact Signs-Etched Bronze Plaque..
11. Mounting:  Rosettes, machine screws, and expansion sleeves .

a. Rosette Style:  As selected by Architect from manufacturer's standard rosettes .
b. Rosette Diameter:  3/8 inch.

2.07 DIMENSIONAL LETTERS
A. Metal Letters:

1. Metal:  Aluminum casting.
2. Metal Thickness:  1/8 inch minimum.
3. Letter Height:  As indicated below.
4. Text and Typeface:

a. Character Font:  Helvetica, Arial, or other sans serif font.
b. Character Case:  Upper case only .
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5. Finish:  Brushed, satin.
6. Product: Basis of Design: ASI- Interior Dimensional Letters- Cast Metal Letters .
7. Mounting:  Stand off with concealed studs .
8. Provide the following Room names in Dimensional Letters:

a. CAFETERIA: (8" letters)
b. GYMNASIUM: (8" letters)
c. LIBRARY (2 locations): (4" letters)
d. MAIN OFFICE (2 locations):  (6" letters)
e. STEAM (2 locations): (4" letters)
f. TRAY RETURN: (4" letters)

2.08 ACCESSORIES
A. Concealed Screws:  Stainless steel, galvanized steel, chrome plated, or other non-corroding

metal.
B. Tape Adhesive:  Double sided tape, permanent adhesive.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install neatly, with horizontal edges level.
C. Locate signs and mount at heights indicated on drawings and in accordance with ADA

Standards and ICC A117.1.
D. Protect from damage until Date of Substantial Completion; repair or replace damaged items.

END OF SECTION
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SECTION 10 2113.17
PHENOLIC TOILET COMPARTMENTS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Phenolic toilet compartments.
B. Urinal and vestibule screens.

1.02 RELATED REQUIREMENTS
A. Section 05 1200 - Structural Steel Framing:  Concealed steel support members.
B. Section 05 5000 - Metal Fabrications:  Concealed steel support members.
C. Section 06 1000 - Rough Carpentry:  Blocking and supports.
D. Section 10 2800 - Toilet, Bath, and Laundry Accessories.

1.03 REFERENCE STANDARDS
A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work with placement of support framing and anchors in walls and
ceilings.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on panel construction, hardware, and accessories.
C. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports,

door swings.
D. Samples:  Submit two  samples of partition panels,  in size illustrating panel finish, color, and

sheen.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Phenolic Toilet Compartments:
1. ASI Global Partitions :  www.asi-globalpartitions.com/#sle.
2. Substitutions:  Section 01 6000 - Product Requirements.

2.02 PHENOLIC TOILET COMPARTMENTS
A. Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels made of solid

phenolic core panels with integral melamine finish, floor-mounted unbraced.
1. Color:  to be determined from manufacturer's full-line offering. .

B. Doors:
1. Thickness:  3/4 inch.
2. Width:  24 inch.
3. Width for Handicapped Use:  36 inch, out-swinging.
4. Height:  58 inch.

C. Panels:
1. Thickness:  1/2 inch.
2. Height:  58 inch.

D. Pilasters:
1. Thickness:  3/4 inch.
2. Width:  As required to fit space; minimum 3 inch.

E. Screens:  Without doors; to match compartments; mounted to wall with two panel brackets with
vertical support/bracing same as compartments.
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2.03 ACCESSORIES
A. Pilaster Shoes:  Formed ASTM A666 Type 304 stainless steel with No. 4 finish, 3 inch high,

concealing floor fastenings.
B. Attachments, Screws, and Bolts:  Stainless steel , tamper proof type.
C. Hardware:  Polished stainless steel:

1. Pivot hinges, gravity type, adjustable for door close positioning; two per door.
2. Door Latch:  Slide type with exterior emergency access feature.
3. Door strike and keeper with rubber bumper; mounted on pilaster in alignment with door

latch.
4. Coat hook with rubber bumper; one per compartment, mounted on door.
5. Provide door pull for outswinging doors.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify correct spacing of and between plumbing fixtures.
C. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION
A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.
B. Maintain 3/8 inch to 1/2 inch space between wall and panels and between wall and end

pilasters.
C. Attach panel brackets securely to walls using anchor devices.
D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

3.03 TOLERANCES
A. Maximum Variation From True Position:  1/4 inch.
B. Maximum Variation From Plumb:  1/8 inch.

3.04 ADJUSTING
A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16

inch.
B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging

doors to closed position.
END OF SECTION
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SECTION 10 2123
CUBICLE CURTAINS AND TRACK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Surface mounted overhead curtain track and guides.
B. Cubicle curtains.

1.02 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
B. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films 2019.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for curtain fabric characteristics .
C. Shop Drawings:  Indicate a reflected ceiling plan view of curtain track, hangers and suspension

points, attachment details, schedule of curtain sizes.
D. Samples:  Submit two fabric samples,  in size illustrating fabric color.
E. Maintenance Data:  Include recommended cleaning methods and materials and stain removal

methods.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Accept curtain materials on site and inspect for damage.
B. Store curtain materials on site and deliver to Owner for installation when requested.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Cubicle Track and Curtains:
1. Inpro :  www.inprocorp.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 TRACKS AND TRACK COMPONENTS
A. Tracks:  Extruded aluminum sections; one piece per track run.

1. Profile:  Channel.
2. Mounting:  Surface.
3. Track End Stop:  To fit track section.
4. Finish on Exposed Surfaces:  Clear anodized.

B. Curtain Carriers:  Nylon rollers, size and type compatible with track; designed to eliminate bind
when curtain is pulled; fitted to curtain to prevent accidental curtain removal.

C. Wand:  Plastic, attached to lead carrier, for pull-to-close action.
D. Installation Accessories:  Types required for specified mounting method and substrate

conditions.
2.03 CURTAINS

A. Cubicle Curtains:
1. Flame spread index of 25, maximum; smoke developed index of 450, maximum; when

tested in accordance with ASTM E84.
2. Inherently flame resistant or flameproofed; capable of passing NFPA 701 test.
3. Material:  Close weave polyester; anti-bacterial, self deodorizing, sanitized, and

preshrunk.
4. Color/Pattern:  to be determined from manufacturer's full line of offerings in series listed. .
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5. Open Mesh Cloth:  Open weave to permit air circulation; flameproof material,
manufacturer's standard color.

6. Attachment of Curtain Fabric to Open Mesh Cloth:  Manufacturer's standard sewn seam.
7. Products:

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that surfaces and supports above ceiling are ready to receive work of this Section.
B. Verify that field measurements are as indicated.

3.02 INSTALLATION
A. Install curtain track to be secure, rigid, and true to ceiling line.
B. Install curtains on carriers ensuring smooth operation.

END OF SECTION
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SECTION 10 2239
FOLDING PANEL PARTITIONS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Top-supported continously hinged operable partition.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Wood blocking and track support shimming.
B. Section 26 0533.13 - Conduit for Electrical Systems:  Empty conduit from partition motor

controller to disconnect and from motor controller to control buttons.
C. Section 26 0583 - Wiring Connections:  Electrical characteristics and wiring connections;

control buttons .
1.03 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

B. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2021.

C. ASTM C1396/C1396M - Standard Specification for Gypsum Board 2017.
D. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound

Transmission Loss of Building Partitions and Elements 2009 (Reapproved 2016).
E. ASTM E413 - Classification for Rating Sound Insulation 2016.
F. ASTM E557 - Standard Guide for Architectural Design and Installation Practices for Sound

Isolation between Spaces Separated by Operable Partitions 2012 (Reapproved 2020).
G. ASTM F793/F793M - Standard Classification of Wall Coverings by Use Characteristics 2020.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene at project site seven calendar days prior to scheduled

beginning of construction activities of this section to review section requirements.
1. Require attendance by representatives of installer.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data on partition materials, operation, hardware and accessories,

electric operating components, track switching components, and colors and finishes available.
C. Shop Drawings:  Indicate opening sizes, track layout, details of track and required supports,

static and dynamic loads, location and details of pass door and frame, adjacent construction
and finish trim, and stacking depth.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified this

section with minimum five  years of  documented  experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified and with

at least five  years of  documented  experience .
1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until installation.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within five year period after Date of Substantial Completion.
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C. Provide two year manufacturer warranty against defects in material and workmanship,
excluding abuse.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Electrically Operated, continously hinged operable partitions:
1. Hufcor, Inc ; Series 643E :  www.hufcor.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. Folding Panel Partitions:  Side  opening; continuous hinged  panels; side  stacking; motor

operated .
B. Panel Construction:

1. Frame:  16 gauge, 0.0598 inch thick formed sheet steel frame top, bottom, jambs, and
intermediates; welded construction, with acoustical insulation fill.

2. Substrate:  Medium-density fiberboard .
3. Panel Substrate Facing:  Steel sheet, manufacturer's standard thickness.
4. Hinges:  Continuous piano typ, stainless steel.
5. Panel Properties:

a. Thickness With Finish:  4 inches.
b. Width:  Up to 48 inches (1219 mm) .
c. Weight:  9.5 lb/sq ft .

C. Panel Finishes:
1. Facing:  Vinyl coated fabric.
2. Exposed Metal Trim:  Custom powder coated paint finish.

D. Panel Seals:
1. Panel to Panel Seals:  Grooved and gasketed astragals, with continuous flexible ribbed

vinyl seal fitted to panel edge construction; color to match panel finish.
2. Acoustic Seals:  Flexible acoustic seals at jambs, meeting mullions, ceilings, retractable

floor and ceiling seals, and above track to structure acoustic seal.
E. Suspension System:

1. Track:  Formed steel; 1-1/4 by 1-1/4 inch size; thickness and profile designed to support
loads, steel sub-channel and track connectors, and track switches.

2. Carriers:  Nylon wheels on trolley carrier at top of every second panel, sized to carry
imposed loads, with threaded pendant bolt for vertical adjustment.

F. Performance:
1. Acoustic Performance:

a. Sound Transmission Class (STC):  48 to 52  calculated in accordance with ASTM
E413, based on tests conducted in accordance with ASTM E90, on panel size of 100
sq ft .

2. Installed partition system track capable of supporting imposed loads, with maximum
deflection of 1/360 of span.

G. Operation:
1. Electric Operator:  12 inches per second traveling speed; adjustable friction clutch brake

actuated by solenoid controlled motor starter; enclosed limit switch; enclosed magnetic
reversing starter.

2. Control Station:  Two standard keyed, three button constant pressure type; 24 volt circuit;
surface mounted. Control stations to be mounted on opposite sides and ends of the
partition and require human contact to be activated ensuring surpervised operation of the
partition.
a. Key switch prepared for mortise lock cylinder.
b. Key switches alike.

3. Safety Features:
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a. Limit Switches:  Automatic type, at both extremes of travel, to prevent over-travel.
b. Emergency Release:  Mechanism to disengage motor drive system and permit

manual operation.
c. Pocket Door Interlock:  Mechanism to prevent operation of panels unless storage

pocket doors are fully open.
4. Electrical Requirements:

a. 200-240  volts, single  phase, 60 Hz.
b. Conduit and Outlet Boxes:  Surface type in accordance with Section 26 0533.13.

H. Accessories:
1. Ceiling Closure:  White enameled ceiling closure; aluminum jamb and head molding,

fittings and attachments, and intermediate meeting posts.
2.03 MATERIALS

A. Aluminum Extrusions:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.
B. Standard Gypsum Board:  ASTM C1396/C1396M, 3/8 inch thick, maximum permissible length;

ends square cut, square edges.
C. Vinyl Coated Fabric:  ASTM F793 Category VI, polyvinyl fluoride (PVC) finish for washability

and improved flame retardance; color as selected by Architect from manufacturer's standard
range.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as indicated.
B. Verify that required utilities are available, of the correct characteristics, in proper location, and

ready for use.
C. Verify track supports are laterally braced and will permit track to be level within 1/4 inch of

required position and parallel to the floor surface.
3.02 INSTALLATION

A. Install partition in accordance with manufacturer's instructions and ASTM E557.
B. Install electric operator, wiring, and controls.  Locate control station(s) on opposite sides and

ends .
C. Install acoustic sealant to achieve required acoustic performance.
D. Coordinate electrical connections.

3.03 ADJUSTING
A. Adjust partition assembly to provide smooth operation from stacked to full open position.  Do

not over-compress acoustic seals.
B. Visually inspect partition in full extended position for light leaks to identify a potential acoustical

leak.
C. Adjust partition assembly to achieve lightproof seal.

3.04 CLEANING
A. Clean finish surfaces and partition accessories.

3.05 CLOSEOUT ACTIVITIES
A. Demonstrate operation of partition and identify potential operational problems.

END OF SECTION
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SECTION 10 2600
WALL AND DOOR PROTECTION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Corner guards.
1.02 RELATED REQUIREMENTS

A. Section 09 2116 - 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 2010 (Reapproved 2018).

B. ASTM F476 - Standard Test Methods for Security of Swinging Door Assemblies 2014.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Include plans, elevation, sections, and attachment details. Show design and

spacing of supports for protective corridor handrails, required to withstand structural loads.
C. Samples:  Submit  samples  illustrating component design, configurations, joinery, color and

finish.
D. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
1.05 DELIVERY, STORAGE, AND HANDLING
1.06 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a one year period after Date of Substantial Completion.
C. Provide five year manufacturer and installer warranty for metal crash rails.

1. Failures include, but are not limited to, the following:
a. Deterioration of materials beyond that expected of normal use, as intended by

manufacturer.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Corner Guards :
1. Inpro :  www.inprocorp.com/#sle.
2. Substitutions:  See Section 01 6000 - 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.

2.03 PRODUCT TYPES
A. Corner Guards - Flush Mounted:

1. Material:  Type 304 stainless steel, No. 4 finish.
2. Type CG-A: Width of Wings:  2 inches; Type CG-B: Width of Wings: 3 inches.
3. Corner:  Square.
4. Color:  As selected from manufacturer's standard colors.
5. Length:  One piece.

2.04 FABRICATION
A. Fabricate components with tight joints, corners and seams.
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2.05 SOURCE QUALITY CONTROL
A. See Section 01 4000 - 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 substrate surfaces for adhered items are clean and smooth.

1. Test painted or wall covering surfaces for adhesion in inconspicuous area, as
recommended by manufacturer.  Follow adhesive manufacturer's recommendations for
remedial measures at locations and/or application conditions where adhesion test's results
are unsatisfactory.

C. 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.

B. Position corner guard 5 inches above finished floor.
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. Clean wall and door protection items of excess adhesive, dust, dirt, and other contaminants.

END OF SECTION
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SECTION 10 2800
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Commercial toilet accessories.
B. Commercial shower and bath accessories.
C. Diaper changing stations.
D. Utility room accessories.

1.02 RELATED REQUIREMENTS
A. Section 09 3000 - Tiling:  Ceramic washroom accessories.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.
C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel

Sheet, Strip, Plate, and Flat Bar 2015.
D. ASTM C1036 - Standard Specification for Flat Glass 2021.
E. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass

2018.
F. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror 2018.
G. ASTM F2285 - Standard Consumer Safety Performance Specification for Diaper Changing

Tables for Commercial Use 2004, with Editorial Revision (2016).
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement, concealed ceiling
supports, and reinforcement of toilet partitions to receive anchor attachments.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit data on accessories describing size, finish, details of function, and

attachment methods.
C. Manufacturer's Installation Instructions:  Indicate special procedures and conditions requiring

special attention.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Commercial Toilet, Shower, and Bath Accessories:
1. Bradley Corporation :  www.bradleycorp.com/#sle.
2. Substitutions:  Section 01 6000 - Product Requirements.

B. Diaper Changing Stations:
1. Koala Kare Products :  www.koalabear.com/#sle.
2. Substitutions:  01 6000 - Product Requirements.

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.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets with flat surfaces.
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B. Keys:  Provide 5  keys for each accessory to Owner ; master key lockable accessories .
C. Stainless Steel Sheet:  ASTM A666, Type 304.
D. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with

G90/Z275 coating.
E. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering,

protective and physical characteristics complying with ASTM C1503.
F. Mirror Glass:  Tempered safety glass, ASTM C1048; and ASTM C1036 Type I, Class 1, Quality

Q2, with silvering as required.
G. Adhesive:  Two component epoxy type, waterproof.
H. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.
I. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for

component and substrate.
2.03 FINISHES

A. Stainless Steel:  Satin finish, unless otherwise noted.
2.04 COMMERCIAL TOILET ACCESSORIES

A. Toilet Paper Dispenser:  Single roll, surface mounted bracket type, stainless steel, spindleless
type for tension spring delivery designed to prevent theft of tissue roll.  ADA Compliant.

B. Mirrors:  Stainless steel framed, 1/4 inch thick annealed float glass; ASTM C1036.
1. Annealed Float Glass:  Silvering, protective and physical characteristics in compliance

with ASTM C1503.
2. Size:  as noted on construction documents .
3. Frame:  0.05 inchangle shapes, with mitered and welded and ground corners, and

tamperproof hanging system; satin finish.
4. Backing:  Full-mirror sized, minimum 0.03 inch galvanized steel sheet and nonabsorptive

filler material.
5. Fixed Tilt Mirrors:  Minimum 3 inches tilt from top to bottom.
6. Products:

a. AJW Architectural Products :  www.ajw.com/#sle.
b. Substitutions:  Section 01 6000 - Product Requirements.

C. Grab Bars:  Stainless steel, smooth surface.
1. Standard Duty Grab Bars:

a. Push/Pull Point Load:  250 pound-force, minimum.
b. Dimensions:  1-1/4 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. Length and Configuration:  As indicated on drawings.
d. Products:

1) AJW Architectural Products :  www.ajw.com/#sle.
2) Substitutions:  Section 01 6000 - Product Requirements.

D. Combination Sanitary Napkin/Tampon Dispenser: Stainless steel, surface-mounted.
1. Door:  Seamless 0.05 inch door with returned edges and tumbler lock.
2. Cabinet:  Fully welded, 0.03 inch thick sheet.
3. Operation:  No charge; no coin slots.
4. Identify dispensers slots without using brand names.
5. Minimum capacity:  15 napkins and 20 tampons.
6. Products:

a. AJW Architectural Products :  www.ajw.com/#sle.
b. Substitutions:  Section 01 6000 - Product Requirements.
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2.05 COMMERCIAL SHOWER AND BATH ACCESSORIES
A. Shower Curtain Rod:  Stainless steel tube, 1 inch outside diameter, 0.04 inch wall thickness,

satin-finished, with 3 inch outside diameter, minimum 0.04 inch thick satin-finished stainless
steel flanges, for installation with exposed fasteners.

B. Shower Curtain:
1. Material:  Cotton, machine washable, and mildew-resistant.
2. Size:  36 by 72 inches, hemmed edges.
3. Grommets:  Stainless steel; pierced through top hem on 6 inch centers.
4. Color:  White.
5. Shower Curtain Hooks:  Chrome-plated or stainless steel spring wire designed for snap

closure.
C. Folding Shower Seat:  Wall-mounted surface; welded tubular seat frame, structural support

members, swing-down legs, hinges, and mechanical fasteners of Type 304 stainless steel, L-
shaped, right hand seat.
1. Seat:  Phenolic or polymeric composite one-piece seat or seat slats.
2. Size:  ADA Standards compliant.
3. Products:

a. Seachrome Corporation; Accessibility Seats- L-Shaped Transfer with Swing-down
Legs, Reversible:  www.seachrome.com/#sle.

b. Substitutions:  Section 01 6000 - Product Requirements.
D. Wall-Mounted Soap Dish:  Heavy duty, seamless stainless steel, surface-mounted with drain

holes, without grab bar, satin finish; with concealed mechanical fastening suitable for substrate
and backplate.

E. Towel Bar:  Stainless steel, 3/4 inch square tubular bar; rectangular brackets, concealed
attachment, satin finish.

F. Robe Hook:  Heavy-duty stainless steel, single-prong, rectangular-shaped bracket and
backplate for concealed attachment, satin finish.

2.06 DIAPER CHANGING STATIONS
A. Diaper Changing Station:  Wall-mounted folding diaper changing station for use in commercial

toilet facilities, meeting or exceeding ASTM F2285.
1. Material:  Polyethylene.
2. Mounting: Surface.
3. Color: As selected .
4. Minimum Rated Load: 250 pounds.

2.07 UTILITY ROOM ACCESSORIES
A. Combination Utility Shelf/Mop and Broom Holder:  0.05 inch thick stainless steel, Type 304,

with 1/2 inch returned edges, 0.06 inch steel wall brackets.
1. Drying rod:  Stainless steel, 1/4 inch diameter.
2. Hooks:  Two, 0.06 inch stainless steel rag hooks at shelf front.
3. Mop/broom holders:  Three spring-loaded rubber cam holders at shelf front.
4. Length:  36 inches.
5. Length:  Manufacturer's standard length for number of holders/hooks.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify exact location of accessories for installation.
C. Verify that field measurements are as indicated on drawings.
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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.

1. Grab Bars:  As indicated on drawings.
2. Other Accessories:  As indicated on drawings.

3.04 PROTECTION
A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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SECTION 10 4400
FIRE PROTECTION SPECIALTIES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Fire extinguishers.
B. Fire extinguisher cabinets.
C. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 06 1000 - Rough Carpentry:  Wood blocking product and execution requirements.

1.03 REFERENCE STANDARDS
A. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems 2013a

(Reapproved 2017).
B. FM (AG) - FM Approval Guide current edition.
C. NFPA 10 - Standard for Portable Fire Extinguishers 2022.
D. UL (DIR) - Online Certifications Directory Current Edition.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide extinguisher operational features.
C. Manufacturer's Installation Instructions:  Indicate special criteria and wall opening coordination

requirements.
D. Product Schedule: For Fire Cabinets indicate whether recessed, semi-recessed, or surface

mounted. Indicate hourly fire-ratings. Coordinate final fire-protection cabinet schedule with fire-
extinguishers to ensure proper fit and function. Discrepancies should be discussed with the
Architect.

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 01 6000 - Product Requirements.

B. Fire Extinguisher Cabinets and Accessories:
1. Activar Construction Products Group, Inc. - JL Industries; Ambassador Series:

 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 01 6000 - 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. Multipurpose Dry Chemical Type Fire Extinguishers:  Carbon steel tank, with pressure gauge.
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1. Stored Pressure Operated:  Deep Drawn.
2. Class:  A:B:C type.
3. Size:  2.5 pound.
4. Finish:  Baked polyester powder coat, [____] color.
5. Temperature range:  Minus 40 degrees F to [___] degrees F.

2.03 FIRE EXTINGUISHER CABINETS
A. Fire Rating:  Listed and labeled in accordance with ASTM E814 requirements for fire resistance

rating of walls where being installed.
B. Fire Rated Cabinet Construction:

1. Steel; double wall or outer and inner boxes with 5/8 inch thick fire barrier material.
C. Cabinet Configuration:  Recessed type.

1. Size to accommodate accessories.
2. Trim:  Flat square edge , with 1 1/2 inch  wide face.

D. Door:  0.036 inch metal thickness, reinforced for flatness and rigidity with nylon catch.  Hinge
doors for 180 degree opening with two butt hinges.

E. Door Glazing:  Heat strengthened  glass, clear, 1/4 inch  thick, and set in resilient channel
glazing gasket.

F. Cabinet Mounting Hardware:  Appropriate to cabinet, with pre-drilled holes for placement of
anchors.

G. Fabrication:  Weld, fill, and grind components smooth.
H. Finish of Cabinet Exterior Trim and Door:  Red baked enamel .
I. 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, pre-spaced black lettering in

accordance with authorities having jurisdiction (AHJ).  
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install cabinets plumb and level in wall openings, [____] inches from finished floor to inside

bottom of cabinet.
3.03 MAINTENANCE

A. See Section 01 7000 - 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 10 5113
METAL LOCKERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Metal lockers.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Metal stud base construction.
B. Section 06 2000 - Finish Carpentry:  Bench tops for locker bench support brackets.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications 2020a.
C. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable 2021a.

D. ICC A117.1 - Accessible and Usable Buildings and Facilities 2017.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's published data on locker construction, sizes, and accessories.
C. Shop Drawings:  Indicate locker plan layout, numbering plan and combination lock code.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Protect locker finish and adjacent surfaces from damage.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Metal Lockers:
1. ASI Storage Solutions :  www.asi-storage.com/#sle.
2. List Industries, Inc :  www.listindustries.com/#sle.
3. Penco Products, Inc :  www.pencoproducts.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 LOCKER APPLICATIONS
A. Student Lockers:  (Type A) Metal lockers, wall mounted for base indicated on drawings.

1. Width:  15 inches .
2. Depth:  18 inches .
3. Height:  72 inches.
4. Configuration:  Two tier .
5. Fittings:  Size and configuration as indicated on drawings.

a. Hat shelf.
b. Hooks:  One single prong.

6. Ventilation:  Louvers at top and bottom of door panel.
7. Locking:  Padlock hasps, for padlocks provided by Owner.

a. Locking Action:  Positive, automatic type, whereby locker may be locked when open,
then closed without unlocking.

8. Provide sloped top.
9. Color:  To be selected from manufacturer's full range by Architect.

B. Athletic Lockers:  (Type B) Metal lockers, wall mounted for base indicated on drawings.
1. Width:  15 inch .
2. Depth:  12 inches .
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3. Height:  72 inches.
4. Configuration:  Two tier .
5. Fittings:  Size and configuration as indicated on drawings.

a. Upper shelf.
b. Hooks:  One single prong.

6. Ventilation:  Perforated side panels and doors.
7. Locking:  Built-in combination locks.

a. Locking Action:  Positive, automatic type, whereby locker may be locked when open,
then closed without unlocking.

8. Provide sloped top.
9. Color:  To be selected from manufacturer's full range by Architect.

C. Employee Lockers:  (TypeC)  Metal lockers, free-standing with matching closed base.
(Receiving Rm.111G).
1. Width:  15 inches .
2. Depth:  12 inches.
3. Height:  72" inches .
4. Configuration:  two tier .
5. Fittings:  Size and configuration as indicated on drawings.

a. Upper shelf 
b. Hooks: one single prong.

6. Ventilation:  Manufacturer's standard louvers in door panel.
7. Locking:  Padlock hasps, for padlocks provided by Owner.
8. Provide sloped top.
9. Color:  To be selected from manufacturer's full range by Architect.

2.03 METAL LOCKERS
A. Accessibility:  Design units indicated on drawings as 'accessible' to comply with ICC A117.1

and ADA Standards.
B. Locker Case Construction:

1. Heavy-Duty, Welded Construction:  Made of formed and welded together sheet steel;
metal edges finished smooth without burrs; baked enamel or powder coat finished inside
and out.
a. Assembly:  Do not use bolts, screws, or rivets to assemble locker bodies.
b. Locker Body Components:  Formed and flanged from steel sheet of the following type

and minimum thicknesses:
1) Unperforated Steel Sheet:  Commercial Steel (CS), Type B, supplied for

exposed applications and complying with ASTM A1008/A1008M and the
following:

2) Body and Shelves:  16 gauge, 0.0598 inch.
3) Backs:  18 gauge, 0.0478 inch.
4) Base:  18 gauge, 0.0478 inch.

(a) Height:  4 inches.
c. Frames:  Formed channel shape, welded and ground flush, welded to body, resilient

gaskets and latching for quiet operation.
1) Door Frame:  16 gauge, 0.0598 inch, minimum.

C. Latches and Door Handles: Manufacturer's standard.
1. Latching Components: 300 Series Stainless Steel (ASTM A240/A240M).
2. Latching:  Manufacturer's standard for locking arrangement selected.

a. Three-Point Lift Handle Gravity Latch:  Pocket-mounted, provide for doors 18 inches
or taller.

b. Access Control Single-Point Latch:  Provide for doors indicated.
D. Sloped Top:  20 gauge, 0.0359 inch, with closed ends.
E. Coat Hooks:  Stainless steel or zinc-plated steel.
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F. Locks:  Locker manufacturer's standard type indicated in Applications article above.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared bases are in correct position and configuration.
B. Verify bases and embedded anchors are properly sized.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Place and secure on prepared base.
C. Install lockers plumb and square.
D. Install fittings if not factory installed.
E. Replace components that do not operate smoothly.

3.03 CLEANING
A. Clean locker interiors and exterior surfaces.

END OF SECTION
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SECTION 10 7500
FLAGPOLES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aluminum Flagpoles.
1.02 RELATED REQUIREMENTS

A. Section 03 3000 - Cast-in-Place Concrete: Concrete base and foundation construction.
1.03 REFERENCE STANDARDS

A. AASHTO M 36 - Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers
and Drains 2016 (Reapproved 2020).

B. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube 2016.

C. NAAMM FP 1001 - Guide Specifications for Design Loads of Metal Flagpoles 2007.
1.04 SUBMITTALS

A. See Section 01 3300 - Submittal Procedures.
B. Product Data:  Provide data on pole, accessories, and configurations.
C. Operation Data:  Provide operating data for the controller .

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Flagpoles:
1. American Flagpole (Basis of Design):  Model ESR 40082www.americanflagpole.com/#sle.
2. Concord Industries, Inc.:  www.concordindustries.com/#sle.
3. Pole-Tech Co, Inc.:  www.poletech.com/#sle.
4. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 FLAGPOLES
A. Flagpoles:  Designed in accordance with NAAMM FP 1001:

1. Material:  Aluminum.
2. Design:  Cone tapered .
3. Mounting:  Ground mounted type.
4. Nominal Height:  40 ft ; measured from nominal ground elevation. 
5. Halyard:  Interior type.

2.03 POLE MATERIALS
2.04 ACCESSORIES

A. Finial Ball:  Stainless steel, 6 inch diameter.
B. Truck Assembly:  Cast aluminum; revolving, stainless steel ball bearings, non-fouling.
C. Flag:  Continental Series design,  8 ft by 12 ft size, nylon fabric, brass grommets, hemmed

edges.
D. Cleats:  9 inch size, aluminum with galvanized steel fastenings, two per halyard.
E. Cleat Box:  Aluminum, with built-in hinge and hasp assembly, attached to pole with tamper

proof screws inside box.
F. Halyard:  5/16 inch diameter stainless steel aircraft cable.
G. Collar:  1/4 inch thick; HD Type; 1 piece.
H. Butt Diameter:  8 inches.

2.05 OPERATORS
A. Hand Crank:  Removable hardware type.
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2.06 MOUNTING COMPONENTS
A. Foundation Tube Sleeve:  AASHTO M 36, corrugated 16 gage, 0.0598 inch steel, galvanized,

depth of 48 inches as indicated.
B. Lighting Ground Rod:  8 inch  long copper rod, 3/4 inch  diameter.
C. Pole Sections:  2.
D. Ground Set Concrete:  3,000 psi, 4'-6" deep, 45" top diameter, 36" bottom diameter.

2.07 FINISHING
A. Aluminum:  Satin finish .

PART 3  EXECUTION
3.01 INSTALLATION

A. Install flagpole, base assembly, and fittings in accordance with manufacturer's instructions.
B. Install foundation plate and centering wedges for flagpoles base set in concrete base and

fasten.
3.02 TOLERANCES

A. Maximum Variation From Plumb:  1 inch.
3.03 ADJUSTING

A. Adjust operating devices so that halyard and flag function smoothly.
3.04 SCHEDULES

A. Front Yard Pole:  One pole, 40 feet with U.S. flag.
END OF SECTION
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SECTION 11 4000
FOODSERVICE EQUIPMENT

PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Supply, deliver and set in place all food service equipment at identified locations, and level

before and after final connections by others.
1.03 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.

1.04 REFERENCES
A. All Food Service Equipment provided and installed must comply with below agencies, state

department of health and county or local laws and ordinance.
B. 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.
C. American Welding Society (AWS).
D. National Electrical Manufacturers Association (NEMA).
E. National Fire Protection Association (NFPA 96).
F. National Sanitation Foundation (NSF).
G. Underwriters Laboratories Listing (UL).
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1.05 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.
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.

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.
1.06 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.
1.07 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Conform to applicable State and local codes for utility requirements.
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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.

1.08 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.

1.09 DELIVERY, STORAGE AND HANDLING
A. Store products clear of floor in a manner to prevent damage.
B. Coordinate size of access and route to place of equipment installation.
C. Coordinate equipment delivery and installation with all other trades.
D. Contractor takes all responsibility for equipment damage incurred before, during and after

installation, until Substantial Completion has been determined by Architect.
E. One site superintendent all be satisfactory to the Owner and Architect in all respects, and

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.



Port Jervis City School District 11 4000
Additions & Alterations to PJMS RE-BID 02.04.2022 Foodservice Equipment
Project No. 2019-011 PH1  Page No. 4  of 30 

1.11 WARRANTY
A. Provide a one (1) year parts and labor guarantee on all new equipment.
B. Components of equipment subject to replacement prior to one year’s use and those items

which may fail due to improper or inadequate periodic maintenance by the Owner/Operator are
not intended to be included within the scope of warranty.

C. For all equipment that has refrigeration systems and semi-hermetic compressors, furnish an
additional four (4) year warranty on all compressors.

D. Guarantee/Warranty period shall commence with the date of Substantial Completion.
E. Warranty includes all costs incurred for removal and re-installation of the replacement

component or equipment.
PART 1 PRODUCTS
2.01 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. [AMA] All products shall be new. Use salvaged materials only where specifically directed

to do so.
3. [AMA]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.

2.02 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.

2.03 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.

2.04 EQUIPMENT
A. Provide rough-in hardware, supports and connections, attachment devices, closure panels, trim

strips, and all accessories required for proper operation of equipment.
B. Standard of Comparison:  The specified equipment has been established to set a standard of

quality and features.
C. If substitutions require different utility/building conditions, electrical, plumbing, ventilation, 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.
2.05 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.
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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.

2.06 FINISHES
A. Metal (Except Stainless Steel):  Degrease and phosphate etch followed by primer and minimum

2 coats factory baked epoxy enamel, color as selected by Architect from manufacturer’s full
range of standard and custom colors.

B. Plastic Laminate:  Color as selected by Architect from manufacturer’s full range of standard and
custom colors.

C. Stainless Steel:  Number 4 finish (unless indicated otherwise).
D. Bituminous Paint:  Sound deaden internal surfaces of metal work and underside of metal

counters and sinks.
PART 1 EXECUTION
3.01 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.
3.02 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.



Port Jervis City School District 11 4000
Additions & Alterations to PJMS RE-BID 02.04.2022 Foodservice Equipment
Project No. 2019-011 PH1  Page No. 7  of 30 

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.

3.03 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.

B. MEP disconnections by related trades, move, store and re-install equipment, ready for utility
connection.

C. Coordinate scope of work and timeline with Owner and other trades prior to removal of existing
equipment.

D. Clean and re-furbish existing equipment to be re-used to “like new” condition, as noted.
E. It is the responsibility of this contractor to provide storage as required until the piece of

equipment is installed or re-installed.
F. 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).

3.04 ADJUSTING
A. Upon completion of installation, adjust new and existing equipment and apparatus to ensure

proper working order and conditions.
B. If a new piece of equipment is not functioning properly and determined to be non-repairable in

the field it shall be removed and replaced with a new piece of equipment.
C. Inspect all equipment and run each piece of equipment through a complete operating cycle to

verify that equipment is fully operational.
3.05 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.
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.

3.06 DEMONSTRATION AND TESTING
A. Demonstrations shall be coordinated by the FEC and conducted prior to the turnover of kitchen

to the owner.  FEC shall provide sign in sheet from the demonstration showing attendance and
items demonstrated.  This document to be included with closeout documents

B. Test existing and new equipment prior to demonstration.
C. 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.
D. Individuals performing demonstration shall be fully knowledgeable of all operating and service

aspects of equipment.
E. 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.

F. All equipment that qualifies for factory startups will be coordinated by FEC and completed prior
to equipment turn over to owner.
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1. All demonstrations/training to be performed by a qualified manufactures representative.
 Provide to Architect attendance records for all training on all equipment

PART 1 LISTING OF FOODSERVICE EQUIPMENT
4.01 ITEM 1 WALK IN COOLER/FREEZER – ONE (1) REQUIRED

A. Custom Model BALLY Sectional Walk-in Cooler/ Freezer complete with doors shall be
manufactured by Bally Refrigerated Boxes, Inc. drawing #100820 Overall size of walk-in shall
be approximately 18’ – 3 1/2” long x 13’–6” wide x 8’-6” high, size and configuration per Bally’s
current drawing# 100820 drawing (field verify Size). To be an indoor box with floor recessed 4”
for level transition.
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.

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 1/8” aluminum diamond tread plate
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. Floor Construction –Bally floor panels shall be 4” thick 1/8” Aluminum diamond tread
panels that comply with NSF.

8. 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
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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).

9. Hardware
a. Supply with each door: three spring-loaded, self-closing hinges and door closer.

 Provide satin aluminum finish.
10. 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
c. Bally’s standard door latch hardware.
d. 1/8" D.T. Kickplate Int. & Ext.
e. Radius floor step plate

11. Options:
a. Provide Pressure Relief Port in freezer compartment.
b. Four (4) LED Kason 1809 Lights (2) tube 17” long, including bulbs (2) cooler/ (2)

freezer.
c. Provide trim strips alongside exterior walls and building & around door opening

between building wall and walk-in (same finish as wall panel).
d. Vinyl Rub Rail on all exposed walls.

12. Alarm and system temperature monitoring system:
a. The following items will be provided by Bally Refrigerated Boxes with final

connections by FEC and EC.
1) Bally to provide and install on each door panel
2) One (1) flush mounted modularm75LC Multi-Monitor with push button controls

and dry contacts for lights, temperature, door ajar alarms For combination boxes
both alarms is to be placed on exterior doors.  FEC to complete any
interconnections required

3) One (1) Modularm MC1F Magnetic contact one per door
4) One (1) Modularm Motion detector Model MD-1(1) per compartment
5) One (1) Modularm Panic button Model IP1 to be located   in freezer

compartment only
13. 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.
14. 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.
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15. 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
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) FEC will be required to trim and seal and gaps from pit inside and out
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.

4.02 ITEM 1A –WALK IN COOLER REFRIGERATION SYSTEM – ONE LOT (1 LOT) REQUIRED
A. Custom Model BALLY

1. Cooler: One (1) Scroll Condensing Unit – BEZA 008 H8 HT3DB (208-230/3/60) w/ smart
speed .8 HP A/C Outdoor Scroll Unit 8800

2. One (1) Evaporator Coil BLP 209MA-S1D-TSV+ 115/1/60 SmartVap+ intuitive control
technology adaptive control display and defrost Air Defrost with EEV Installed

3. Disconnect switch, fused 208-230
4. Heated and insulated receiver
5. Five (5) year total refrigeration parts and compressor warranty(s).
6. Refrigeration piping and control wiring by Foodservice Contractor.
7. 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
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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 drain 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 off line 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

8. Roof curb will be furnished by this contractor and installed by others.  Provide Roof
Products, INC model# RPES-3 equipment support, 18 ga. galvanized steel construction; 2
X 4 pressure-treated wood nailers; vertical C-channel bulkheads; one-piece outer shell
with welded corners; 18 ga. galvanized counterflashing. All welds micro-sealed and prime
painted after fabrication.  Provide two (2) supports per condensing unit: 48” - 42” long x
16” tall (size per manufacture recommendations).

4.03 ITEM 1B –WALK IN FREEZER REFRIGERATION SYSTEM – ONE LOT (1 LOT) REQUIRED
A. Custom Model BALLY

1. Freezer: One (1) Scroll Condensing Unit – BEZA 030 L8 HT3DF (208-230/3/60) w/ smart
speed Scroll Unit 3.0 HP 11000 BTU

2. One (1) Evaporator Coil BLP 209 LE-S2D-TSV+ intuitive control technology adaptive
control display and defrost   208-230/1/60 SmartVap+ Air Defrost with EEV Installed

3.  Disconnect switch, fused 208-230
4. Heated and insulated receiver
5. Five (5) year total refrigeration parts and compressor warranty(s).
6. Refrigeration piping and control wiring by Foodservice Contractor.
7. 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.
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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 drain 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 off line 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

8. Roof curb will be furnished by this contractor and installed by others.  Provide Roof
Products, INC model# RPES-3 equipment support, 18 ga. galvanized steel construction; 2
X 4 pressure-treated wood nailers; vertical C-channel bulkheads; one-piece outer shell
with welded corners; 18 ga. galvanized counterflashing. All welds micro-sealed and prime
painted after fabrication.  Provide two (2) supports per condensing unit: 48” - 42” long x
16” tall (size per manufacture recommendations).

4.04 ITEM 2 – COOLER DUNNAGE RACKS – ONE LOT (1 LOT) REQUIRED
A. One (1) New Age 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
1. Lifetime warranty against rust & corrosion, 5-year workmanship and material defects

warranty
2. It shall be the responsibility of this contractor to field verify and adjust dunnage sizes to

insure a proper fit
4.05 ITEM 3 -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.
4.06 ITEM 4 -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,
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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.
4.07 FREEZER DUNNAGE RACKS RACK ONE LOT (1 LOT) REQUIRED

A. Four (4) New Age Model 2015 Dunnage Racks, 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
1. Lifetime warranty against rust & corrosion, 5-year workmanship and material defects

warranty
2. It shall be the responsibility of this contractor to verify and adjust shelving sizes to insure

proper fit
4.08 ITEM 6 – DRY FOOD 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.
4.09 ITEM 7 - DUNNAGE RACKS – ONE LOT (1 LOT) REQUIRED

A. Two (2) New Age Racks Model 2028 Dimensions: 12(h) x 60(w) x 30(d) Dunnage Rack, 60"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 2500 lbs., NSF, Made in USA
1. Lifetime warranty against rust & corrosion, 5-year workmanship and material defects

warranty
2. It shall be the responsibility of this contractor to verify and adjust dunnage sizes to insure

proper fit.
4.10 ITEM 8 - 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
1. 1-year warranty parts and labor
2. Casters, 2 with brakes

4.11 ITEM 9 - SPARE NUMBER
4.12 ITEM 10 - 2 DOOR REACH IN REFRIGERATOR (EXISTING ITEM #E12 - RELOCATE) – ONE (1)
4.13 ITEM 11 - 2 DOOR REACH IN REACH-IN FREEZER - ONE (1) REQUIRED

A. Continental Refrigerator Model 2FENSA Dimensions: 82.25(h) x 57(w) x 35.38(d) Extra-Wide
Freezer, reach-in, 57"W, two-section, self-contained refrigeration, stainless steel exterior,
aluminum interior, standard depth, full-height solid doors, cylinder locks, electronic control with
digital display, unit can be adjusted to operate as low as -10°F, hi-low alarm, electric
condensate evaporator, R290 Hydrocarbon refrigerant, 1/2 HP, cETLus, NSF, Made in USA,
ENERGY STAR®.  Supply with the following:
1.  Warranty: 3-year parts and labor; additional 4-year compressor part
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2. 115v/60/1-ph, 9.0 amps, cord, NEMA 5-15P
3. Left Door hinged on left & right door hinged on right
4. 5" Casters

4.14 ITEM 12 - HAND SINKS – TWO (2) REQUIRED
A. Advance Tabco Model 7-PS-62 Dimensions: 17.25(h) x 17.25(w) x 15.25(d) Hand Sink, wall

mounted, 14" wide x 10" front-to-back x 5" deep bowl, Deep Drawn™ sink bowl, 20 gauge 304
stainless steel, splash mounted gooseneck faucet, knee valve, basket drain, keyhole wall
mount bracket, NSF, cCSAus.  Provide each with the following:
1. Model 7-PS-10 P-trap, heavy duty, 1-1/2", 17 gauge
2. Model K-170 Eye Wash Attachment, attaches to standard spout, adjustable aerated outlet

heads, float-off dust covers, pull knob activation, removable aerator on bottom, chrome
plated forged brass body (Not to be used with foot or knee operated units or electronic
faucets)

3. Eye wash to be located in dish room area only
4.15 ITEM 13 – FIRE SUPPRESSION SYSTEM - ONE LOT (1 LOT) REQUIRED)

A. Ansul R-102 Ansul Fire Protection System this item shall provide coverage for items 14, 15, 16,
17 & 19 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.
1. Automatic actuation shall be by means of fusible with no visible conduit.  System shall

include an electrically actuated release mechanism.
2. System shall be furnished and installed by an Ansul certified distributor in accordance with

manufacturer's instructions and the authority having jurisdiction.
3. 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.
4. 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.

5. 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.

6. All exposed piping and nozzles of fire protection system shall be chrome or Stainless steel
sleeved including manual pull station piping.

7. 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.

8. All exposed piping and nozzles of fire protection system shall be chrome or Stainless steel
sleeved including manual pull station piping.

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

4.16 ITEM 14 – EXHAUST HOOD W/ SUPPLY AIR – ONE (1) REQUIRED
A. Dimensions: As shown on Halton’s Drawings# U20-794 (two section) with a typical hanging

height of 6'-8" above finished floor.  Hood shall have fire cabinet mounted on right side, as
shown on drawings.  Remote Switch panel with Fan and light switches shall be remote
mounted, verify location with Architect. Hood constructed and design meets NFPA 96 and UL
710 Standards.  The hood is NSF and ETL listed, File #103143204 Part 1 for canopy stile, item
I hood, single, rear bank filter hoods.  Medium duty cooking equipment + 120CF/Lin. Ft. of hood
minimum. Hood constructed and design meets NFPA 96 and UL 710 Standards.  The hood is
NSF and ETL listed, File #103143204 Part 1 for canopy stile, item I hood, single, rear bank filter
hoods.  Medium duty cooking equipment + 120CF/Lin. Ft. of hood minimum.   Panel with Fan
and light switches shall be remote mounted, verify location with Architect.
1. Furnish and install a complete kitchen exhaust canopy with supply plenum. The hood shall

be the “Capture-Jet” System #Q KVE SJ.
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2. The installation shall be in accordance with the manufacturer’s recommendations and the
canopy exposed areas and inner liner shall be 18-gauge stainless steel with a #4 hood
shall be provided with a 24” wide laminar flow down discharge perforated stainless steel
plenum for introduction of makeup air at low velocity in front of the hood, as shown on
plans.  Discharge velocity shall not exceed 135 fpm, nor affect the hood capture and
containment.

3. LED light fixture with the following certifications U.L., CSA, NSF and CE for use in grease
exhaust hoods in quantity sufficient to provide 50-foot candles at the cooking surface
when hood is mounted 84” A.F.F. LED light fixture is complete with die cast aluminum
junction box with integral fins for natural heat dissipation. Input voltage of 24V DC with a
power consumption not to exceed 20 watts. The housing encases 24 LED light emitters
with a brightness of 1000 lumens. Lamp body is stainless steel ring with a high
temperature silicone seal. Junction box to accept standard ½” NPT fitting.  Fixture shall
come complete with integral power supply with an input voltage of 108VAC – 305VAC and
input frequency of 50/60 Hz. Input current rating shall be 0.57A @ 120VAC. Fixture shall
contain no mercury or lead.

4. The exhaust airflow will be based on the convective heat generated by the appliances
underneath each canopy. Submittal shall include convective heat calculations base on the
input power of the appliance served as defined by ASTM Standards F-1704-05 Capture &
Containment and F-2474-05 Heat Gain to Space.  Final air volume calculations shall
comply with the hood listing.

5. Hood will include an active internal “Capture-Jet” System that will allow for Capture and
Containment of thermal plume at specified air volumes.  The Capture Jet air shall be
pulled into a 1” air plenum with the Capture-Jet fan and discharged through Capture-Jet
ports that are located along the inside front, side and bottom edge of the hood at
discharge velocity of 1800 FPM.  Slot type, passive devices or “Short-Cycle” discharge is
not acceptable.

6. Hood shall be provided with Halton model MBD Manual Balancing Damper for accurate
adjustment and commissioning of the hood.  The balancing damper shall bear the
Underwriters Laboratories U.L. label per U.L. listed range hood accessories per standard
710 and shall be fabricated in compliance with NFPA-96-2004. The damper shall be
adjustable to allow for balancing airflow based on pressure differential readings from
integral T.A.B. test and balance port in the Capture Jet hood.  The damper outer casing
shall be constructed of continuously welded 16-gauge galvanized steel including the
balancing blades.  Optional construction is of 18-gauge stainless steel.  Adjustment of the
parallel dampers (in open position) will be achieved by manually turning the locking
adjustment bracket until the desired pressure reading is achieved.

7. The hood shall be equipped with model KSA multi-cyclone stainless steel grease
extractors. The grease extraction efficiency is 93% on particles with a diameter of 5
microns and 98% on particles with a diameter of 15 microns or larger, based upon ASTM
F-2519-05 method of test.  Sound levels shall be between 40 and 55 NC.

8. The air flows through the KSA extractors and the Capture Jet air chamber are to be
determined through the integral T.A.B. (Testing and Balancing) ports mounted in the hood.
 It is the responsibility of the air balancer to adjust the exhaust volumes after installation
with a Magnahelic Gauge or Shortridge Digital Anemometer and the hood TAB ports.

9. Hood shall be provided with a thermostat to determine if appliances are energized without
the exhaust fan engaged and will engage the exhaust fan as required to meet the IMC
interlock requirement.

10. The Capture Jet hood will come standard with the Halton AccuFlow indicator.  The
AccuFlow provides a visual indicator that the system is at design exhaust air values. A
pressure transducer measures design exhaust rate and this is interpreted by the
AccuFlow sensor by a steady green indicator light. Should the system be below design
airflow, the indicator light will blink once in sequence. Should the indicator light blink twice
in sequence, the exhaust airflow is above design.

11. Performance Criterion: Other manufacturers wishing to offer an alternate to the specified
manufacturer must apply for permission to do so, in writing, from the office of the
specifying consultant. The consultant must receive application at least ten working days
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prior to the bid date. Any alternate system must meet construction and performance
requirements and efficiencies as outlined in this specification. Requests for approval must
include grease filtration performance data (micron size vs. extraction) for mechanical
extractor and manufacturer’s own exhaust airflow calculations based on convective heat
load of cooking equipment beneath the hood. Efficiency comparison data to be performed
in accordance with ASTM Standard F1704-96 and include results for exhaust rate for
capture and containment of convective plume, Temperature rise of exhaust air and Heat
Gain to the space (kBtu/h). Make up air will be calculated so that the same amount of air
will be taken from the zone as is required by the specified system. An additional load
cannot be placed on the kitchen HVAC system. Manufacturer must provide a written
guarantee of performance, ensuring the specifying consultant that the system will perform
to the consultant’s satisfaction when installed and balanced according to design airflows
and results of ASTM Standard F1704-96 test. (As determined by TAB ports and pressure
vs. air flow curves). Consultant reserves the right to reject any system which, when
installed, does not perform to ASTM Standard F1704-96 for heat gain according to the
specification. Rejected system must be replaced with specified system, with all
replacement costs paid by manufacturer of rejected system. Any changes in the specified
sizing of power wiring or gas lines due to the use of any system other than that which is
specified is the responsibility of the alternate hood manufacturer and must be coordinated
by the hood manufacturer and contractors involved.

12. Supplied with fire suppression system cabinet on left side of the hood.
13. NOTE: Filed verify all collar locations with structure above prior to releasing the hood for

fabrication.
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 sire suppression system.
17. Remote control panel- FEC to coordinate location with Architect

4.17 ITEM 15 - 2 BURNER RANGE – ONE (1) REQUIRED
A. Vulcan Model EV12-2FP-208 Dimensions: 37(h) x 12(w) x 34(d) Expando Range, electric, 12",

(2) 2.0 kW 9-1/2" French plates, round, infinite controls, enclosed base, stainless steel front,
sides, 10" riser, 6" legs, 208v, NSF, cULus
1. 1-year limited parts & labor warranty
2. K-12 School Nutrition extended warranty extends the warranty for 12 months beyond the

12-month Original Equipment Warranty, not to exceed 24 months from date of installation
3. 208v/60/3-ph, 4kW, 17.3 amps, direct wire
4. 1 set Casters 2/W brakes
5. 1 set of T & S Brass Posi Set

4.18 ITEM 16 - 10 PAN STEAMER W/ WATER FILTER – ONE (1) REQUIRED
A. Groen Model (2)SSB-5EF Dimensions: 64.75(h) x 21.75(w) x 29.88(d) SmartSteam100™

Convection Steamer, electric, double-stacked, boilerless generator, (5) 12 x 20 x 2-1/2" pans
capacity per compartment, stainless steel interior & exterior, open leg stand bullet feet, cUL,
UL, NSF, Made in USA.  Supply with the following:
1. (1) year parts & labor, (5) year cavity warranty
2. (K-12 School purchases only) Two-year parts and labor warranty
3. Start-up Program, included FEC to coordinate prior to demonstration water quality test

and water treatment recommendation included, free start-up adds additional 1-year parts
& labor warranty

4. (2) 208v/60/3-ph, (2) 12.0kw, (2) 34.0 amps
5. Model 149100 SmartSteam™ water treatment kit (for scale control only)
6. Model 149101 Replacement Filter, for SmartSteam™ water treatment (1)
7. Model 162408 Drain Tempering Valve, for 140 degree drain temperature requirement

(requires 1/2" cold water connection), no electrical connection required
8. Door hinged on left
9. 1 set flanged feet
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4.19 ITEM 17 - DOUBLE DECK CONVECTION OVEN – ONE (1) REQUIRED
A. Blodgett Model MARK V-200 DBL Dimensions: 64.25(h) x 38.25(w) x 36.88(d) Convection

Oven, electric, double-deck, bakery depth, capacity (5) 18" x 26" pans per compartment, (SSD)
solid state digital controls, 2-speed fan, interior light, simultaneous operated doors with glass,
stainless steel front, sides & top, vent connector, 6" stainless steel legs, vent connector, 11.0
kw each, 1/3 hp, cETL, CE, NSF, ENERGY STAR®  Supply with the following:
1. 3-year parts, 2-year labor and 2 additional year door warranty (parts only)
2. 208v/60/3-ph, 11.0 kW, 31.0 amps, direct (per deck)
3. Model SSD Top Oven: Solid State digital with Pulse Plus® and Cook & Hold
4. Model SSD Bottom Oven: Solid State digital with Pulse Plus® and Cook & Hold
5. 4" low profile plate casters (set)
6. 1 set T & S Brass Posi-set

4.20 ITEM 18 - COFFEE MAKER (EXISTING ITEM #E10 - RELOCATE) – ONE (1)
4.21 ITEM 19 - 40 GALLON TILTING KETTLE – ONE (1) REQUIRED

A. Cleveland Range Model KEL40TSH Dimensions: 45(w) x 41.13(d)Short Series™ Steam
Jacketed Kettle, electric, manual tilting, 40-gallon capacity, full steam jacket design, 316
stainless steel interior, 35" rim height, solid state water level control, open tri-leg base, 304
stainless steel construction, flanged feet, 50 psi rating, IPX6.  Supply with the following:
1. 1-year parts & labor warranty
2. Extended warranty, not to exceed 24 months from date of installation (for K-12 schools

only)
3. Performance start-up included FEC to coordinate prior to demonstration after equipment is

installed
4. Standard wattage
5. 208v/60/3-ph, 14.7kW, 40.9 amps,
6. Standard Control Panel includes: LED indicator for heat cycle & low water, Power

ON/OFF Dial with 1-10 Temperature Dial Setting
7. Model TD2 2" tangent draw-off valve with strainer
8. Model DS2 Perforated Drain Strainer, 2" draw-off, 3/16" strainer holes
9. Model TDDC Drain Cup Assembly, includes:  8' length of 2" ID hose, stainless steel cup

assembly & hose clamp
10. Model CHS40ETSH Spring-assisted cover (40 gallon)
11. Model PCK Pan Carrier, for all floor model kettles 25 gal & larger except KDM-25-T
12. Model DPK7 Double Pantry Faucet, with swing spout & mounting bracket for tilting kettles
13. Model FBKT Faucet Bracket
14. Model KAK Kettle Accessory Kit, includes: clean up brush, paddle, stainless steel whip,

brush, draw-off brush, ladle
15. Flanged feet

4.22 ITEM 20 - FLOOR TROUGH – ONE (1) REQUIRED
A. IMC/Teddy Model ASFT-3030-SG Dimensions: 12.25(h) x 30(w) x 30(d)ASFT Anti-Spill Floor

Trough, 30"W x 30"D, 6" deep receptacle, (1) 4" OD tailpiece, stainless steel beehive strainer,
14/304 stainless steel, brushed satin finish, (SG) subway grating, NSF, Made in USA

4.23 ITEM 21 - MICROWAVE OVEN – ONE (1) REQUIRED
A. ACP Model RCS10DSE Dimensions: 13.75(h) x 22(w) x 19(d)Amana® Commercial Microwave

Oven, 1.2 cu. ft. capacity, 1000 watts, medium volume, 10-min. dial timer, (4) power levels,
non-removable air filter, side hinged door with tempered glass, accommodates 14" plate,
stainless steel exterior & interior, 120v/60/1-ph, 13.0 amps, 15 MCA, 1550 watts (total), NEMA
5-15P, cETLus, ETL-Sanitation
1. 3-year limited warranty (1 year full)

4.24 ITEM 22 - ISLAND CHEF'S WORKTABLE W/SINK - ONE (1) REQUIRED
A. Custom Model by Marlo size and shape as shown on drawing#20PS01.  Approximately 8'-0"” X

6'-0"” X 34” high. Top to be constructed of a 14-gauge 304 stainless steel with S/S channel
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edge construction.  “C” channel bracing cylindrical gussets and mastic sound deadening. 1 5/8”
OD stainless legs adjustable s/s bullet feet flanged feet.  16-gauge under shelf the length of the
table.  Under Shelf to be welded to legs 10” AFF with S/S “C” Channel bracing. (excluding sink
section) 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. One (1) 20” x 20” X 10” deep coved construction prep sink with twist handle waste with
bracket and overflow.  Over prep sink area provides approximately 36" single line overhead
pot/pan rack. Not to exceed 90” in OA height 2” x 3/16” S/S flat bar welded to 1 5/8” OD S/S
Tubular sleeves. Provide (10) ten 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.  Mount shelf on 1 5/8” OD tubular uprights and cantilever brackets
with concealed fasteners. Extend over shelf to accommodate microwave item #21.   Provide
two (2) dog house GFI outlets (120/1/15AMPS) as indicted on drawings for items #*23, 27.  At
chase provide (2) outlets for items 18 & 21 internally factory wired to junction box (UL certified)
to a single point connection at a chase. 18-gauge S/S chase to run from table top connection to
floor. Chase to have (2) removable access panels to provide access for connections ID to be
approximately 2” x 4” provide 4” x 6” end flanges at floor and table top connections.  Supply
with the following:
1. T&S Brass Model B-0221-EE Mixing Faucet, deck mount, 12" swing nozzle, 8" centers on

deck faucet with 1/2" IPS EE male inlets with adjustable flange, quarter-turn Eterna
cartridges with spring checks, lever handles, low lead content, ADA Compliant

2. T&S Brass Model B-0425 Supply Nipple Kit, includes (1) 1/2" NPT x 2" long inlet supply
nipple, (1) 1/2" locknut washer & (1) 1/2" locknut, brass

4.25 ITEM 23 - CAN OPENER – ONE (1) REQUIRED
A. Edlund Model 270/115V Dimensions: 11.5(h) x 6.75(w) x 10(d) Can Opener, electric, for heavy

volume, 2-speed motor, knife and gear assemblies that are removable for cleaning,
recommended for up to 200 cans per day, cULus, CE, NSF certified, 115v/60/1-ph, 1.5 amp.
 Supply with the following:
1. 3-year limited warranty

4.26 ITEM 24 - 40 QT FLOOR MIXER W/CHEESE SHREDDER – ONE (1) REQUIRED
A. Hobart Model HL400+BUILDUP Legacy Planetary Mixer, 40 qt, 1½ hp, (3) fixed speeds plus

stir speed, geared transmission, Shift-on-the-Fly™ controls, 20-Minute SmartTimer™
ergonomic swing out bowl, Hobart Quick Release™ agitators, #12 attachment hub, stainless
steel bowl guard, metallic gray electrostatic powder coat finish.  Supply with the following:
1. warranty: 1-Year parts, labor & travel time during normal working hours within the USA
2. K-12 School Nutrition extended warranty extends the warranty for 12 months beyond the

12-month Original Equipment Warranty, not to exceed 24 months from date of installation
3. Model HL400-1 200-240/50/60/3 Mixer; without attachments; US/EXP configuration -

Legacy Planetary Mixer - Unit Only, 1.5 hp, 40-quart capacity, (3) fixed speeds, gear-
driven transmission, 20 min. timer, #12 taper attachment hub, manual bowl lift, bowl guard

4. Model BOWL-HL40 Legacy® Mixer Bowl, 40-quart, stainless steel
5. Model BBEATER-HL4030 Legacy® Mixer 30/40 quart, "B" flat beater, aluminum
6. Model DWHIP-HL4030 Legacy® Mixer 40/30 quart "D" whip, stainless steel
7. Model EDDOUGH-HL40SS Legacy® Mixer 40 qt. "ED" dough arm, stainless steel
8. Model IWIRE-HL4030 40/30 qt. "I" Wire Whip
9. Model VS9-12 9” Vegetable Slicer for #12 attachment hub; includes back case, hopper

front, & adjustable slicer plate, NSF
10. Model VS9PLT-GRATER Grater Plate
11. FEC to coordinate / verify grater plate with Food Service Director

4.27 ITEM 25 - ISLAND CHEF'S WORKTABLE W/SINK - ONE (1) REQUIRED
A. Custom Model by Marlo size and shape as shown on drawing#20PS01.  Approximately 8'-0"” X

6'-0"” 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”
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OD stainless legs adjustable s/s flanged feet.   16-gauge under shelf the length of the table.
 Under Shelf to be welded to legs 10” AFF with S/S “C” Channel bracing. (excluding sink
section).  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. One (1) 20” x 24” X 10” deep coved construction prep sink with twist handle waste with
bracket and overflow.  Over prep sink area provide approximately 36" single line overhead
pot/pan rack. Not to exceed 90” in OA height 2” x 3/16” S/S flat bar welded to 1 5/8” OD S/S
Tubular sleeves.  Provide (10) ten corrosion resistant s/s type pot hooks. Provide three (3) dog
house GFI outlets (120/1/15AMPS) as indicted on drawings for items #*26, 28 and (1)
convenience outlet internally factory wired to junction box (UL certified) to a single point
connection at a chase. 18-gauge S/S chase to run from table top connection to floor. Chase to
have (2) removable access panels to provide access for connections ID to be approximately 2”
x 4” provide 4” x 6” end flanges at floor and table top connections.  Supply s/s post for securing
the pre-rinse wall bracket. Supply with the following:
1. 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. T&S Brass Model B-0425 Supply Nipple Kit, includes (1) 1/2" NPT x 2" long inlet supply

nipple, (1) 1/2" locknut washer & (1) 1/2" locknut, brass
4.28 ITEM 26 - FOOD PROCESSOR (EXISTING ITEM #E13 - RELOCATE) – ONE (1) REQUIRED
4.29 ITEM 27 - 8 QT BENCH MIXER (EXISTING ITEM #E33 - RELOCATE) – ONE (1) REQUIRED
4.30 ITEM 28 - SLICER (EXISTING ITEM #E17 - RELOCATE) – ONE (1) REQUIRED
4.31 ITEM 29 - 2 DOOR ROLL IN REFRIGERATOR (EXISTING ITEM # E23 - RELOCATE) - ONE (1)

REQUIRED
4.32 ITEM 30 - SELF-SERVICE REFRIGERATED MERCHANDISERS – TWO (2) REQUIRED

A. Structural Concepts Model CO35R Dimensions: 61.63(h) x 36.25(w) x 33(d) Oasis® Self-
Service Refrigerated Open Air Screen Case, 36-1/4"W, 61-5/8"H, Breeze-E (Type II) with
EnergyWise self-contained refrigeration system, Blue Fin coated coil, (2) 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, 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. NOTE: 34" Minimum entry door clearance required (without shipping skid & with rear

spacer bracket removed)
3. 1 yr. parts & labor warranty, 5 yr. compressor warranty
4. Breeze-E (Type II) with EnergyWise refrigeration - NSF Type II compliant
5. 110-120v/60/1ph, 14.66 amps
6. 6 ft straight blade power cord NEMA 5-20P (base exit)
7. NOTE: Compressor air intake from front & out rear, unit MUST remain 4" from wall & front

panel cannot be locked (Not applicable with remote refrigeration option)
8. Base Support: Casters, with levelers
9. Interior: Stainless steel, in lieu of standard black
10. Exterior: Wilsonart® or Formica® PREMIUM laminates
11. FEC to coordinate color selection with Architect
12. Lower front panel: Black,
13. Left end panel: Full with mirrored interior, vinyl edging,
14. Right end panel: Full with mirrored interior, vinyl edging,
15. Back Panel: Rear loading hinged doors, locking
16. Digital Fahrenheit thermometer,
17. Add Lights (LED) to standard shelves (2)
18. Night curtain: Retractable, non-locking

4.33 ITEM 31 - 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,
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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, Made in USA.  Provide
each with the following:
1. warranty (for the United States & Canada Only): 3-year parts and labor; additional 4-year

compressor part
2. 115v/60/1-ph, 5.7 amps, cord, NEMA 5-15P,
3. Custom finishes of laminate or powder coating
4. FEC to coordinate color selection with Architect.  Laminate to be factory applied.  Any non

factory applications will be rejected.
5. Modify Evaporator for Rear Loading

4.34 ITEM 32 - 4 WELL HOT FOOD UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 4-HF  Per drawing #6613 Dimensions: 36(h) x 60(w) x

28(d) Elite 500 Hot Food Unit, electric, 60"L x 36"H, (4) sealed wells with 1000w element with
thermostatically controlled each, mobile, modular design with interlocking mechanism, 14
gauge stainless steel top, 20 gauge stainless steel front & end panels, 18 gauge stainless steel
bottom shelf, manifold drains standard, 5" swivel plate casters (2 with brakes), 4kW, NSF, UL.
Supply with the following:
1. 1-year warranty parts and labor
2. 208v/60/1-ph, 19.2 amps, 4000 watts, NEMA 6-30P
3. Manifold drains
4. 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. Model FLP Filler Strips, for Elite systems
6. Model HD-60 Hinged doors for (4) openings Elite system
7. Model LD Locks, for doors for Elite system
8. Model FRMAD-60 Formica laminate with doors, for Elite systems
9. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, stainless
10. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (4) openings - 60"W
11. Model ME Mitered end for tray slide for Elite system
12. Model PG MOUNT Mounting of other manufacturer's sneeze guard. Premier item 36 slant

style fully adjustable guard to be provided by FEC and sent to Piper for install.
13. Model TURN DOWN Modified turn down with special interlocks to connect 2 different

height counters.
4.35 ITEM 33 - SOLID TOP UNIT – ONE (1) REQUIRED

A. Piper Products/Servolift Eastern Model 2-CR per drawing # 6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-32 Hinged doors for (2) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-28 Formica laminate with doors, for Elite systems
8. FEC to coordinate color selection with Architect

4.36 ITEM 34 - MOBILE WARMING CABINETS – TWO (2) 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, mobile, full height, insulated, universal wire slides
(17) 18" x 26" or (32) 12" x 20" x 2-1/2" pan capacity, solid Dutch doors, top mount digital
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control, low temp alarm & memory recall, ducted heating system, thermostat 70° to 200°F
temp, 3" OC (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, ENERGY STAR®.  Supply each with the
following:
1. 1-year warranty against manufacturing defects

4.37 ITEM 35 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-ST per drawing#6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-32 Hinged doors for (2) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-32 Formica laminate with doors, for Elite systems
8. FEC to coordinate color selection with Architect
9. Model SRTS-32 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
10. Model ME Mitered end for tray slide for Elite system

4.38 ITEM 36 - BREATH PROTECTOR TWO (2) REQUIRED
A. Premier Metal & Glass Model TM2S-A -Per drawing #38834 1" OD Adjustable Choice 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); Narrow Surface
Mounting Option (644/1); No Heat/Light Included; Brushed Stainless Finish; Approx. 42" Cl
Length; Approx. 136 Lbs. Ea. (2 End Supports)  To Protect Items#  32 & 56.
1. FEC to ship to Piper for factory installation.

4.39 ITEM 37 - BREATH PROTECTOR - TWO (2) REQUIRED
A. Premier Metal & Glass Model TMT2S-A – Per Drawing # 388341" OD Adjustable Choice Two-

Tier Food Shield With Top Shelf,  Rear Supports And Slanted Front Support; 3/8" Clear
Tempered Glass With Polished Edges And Radius Corners; Both End Panels Included (Fixed);
Narrow Surface Mounting Option (644/1); No Heat/Light Included; Brushed Stainless Finish;
Approx. 30" Cl Length; Approx. 110 Lbs. Ea. (2 End Supports) To Protect Item 38 Frost Top
Height Not To Exceed 21-3/8".  To protect item# 38.
1. FEC to ship to Piper for factory installation.

4.40 ITEM 38 - FROST TOP – TWO (2) REQUIRED
A. Hatco Model FTB-2 Dimensions: 17.25(h) x 39(w) x 28.94(d) Drop-In Frost Top, 39"L,

accommodates (2) full size sheet pans, lighted on/off rocker switch, electronic adjustable
temperature control can be mounted to either side of condensing unit or remotely up to 4' from
unit, auto-defrost, 1" NPT drain, self-contained refrigeration, R513a, cULus, Made in USA.
 Provide each with the following:
1. NOTE: Includes 24/7 parts & service assistance, call 800-558-0607
2. One-year parts & labor warranty
3. CE mark not available
4. 120v/60/1-ph, 804 watts, 6.7 amps, NEMA 5-15P, 1/4 HP (domestic voltage)
5. FEC to ship units to Piper for factory installation

4.41 ITEM 39 - SOLID TOP UNIT - ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 4-ST-MOD Per drawing # 6613 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
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stainless steel undershelf, 5" casters, NSF, MODIFED TO 30"D.  Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-60 Hinged doors for (4) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-60 Formica laminate with doors, for Elite systems
8. FEC to coordinate color selection with Architect
9. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, stainless
10. Model SRTS-60 Trayslide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (4) openings - 60"W
11. Model ME Mitered end for trayslide for Elite system
12. Model INSTALL PACKAGE, INSTALL PACKAGE - to include cut-out in the counter top,

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***Piper to ensure all controls for all
drop ins are accessible by operator.  Any controls located behind an access panel, access
panel to be hinged

13. Premier item 38 Hatco FTB-2 to be provided by FEC and sent to Piper for install.
14. Model PG MOUNT Mounting of other manufacturer's sneeze guard. Premier item 37 slant

style fully adjustable double tier guard to be provided by FEC and sent to Piper for install.
4.42 ITEM 40 - SOLID TOP UNIT – ONE (1) REQUIRED

A. Piper Products/Servolift Eastern Model 2-CR Per drawing #6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-32 Hinged doors for (2) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-28 Formica laminate with doors, for Elite systems
8. FEC to coordinate color selection with Architect

4.43 ITEM 41 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-ST per drawing#6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model FRMAD-32 Formica laminate without doors, for Elite systems
6. Model SRTS-32 Trayslide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
7. Model ME Mitered end for tray slide for Elite system
8. FEC to coordinate color selection with Architect.
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4.44 ITEM 42 - ICE CREAM MERCHANDISER - TWO (2) REQUIRED
A. Piper Products/Servolift Eastern Model 2-ICF Per drawing# 6613 Dimensions: 36(h) x 32(w) x

28(d) Elite Serving Counter, Ice Cream, 32"W x 36"H, mobile modular, (2) removable hinged
stainless steel lids, 6 gallon capacity, louvered ventilation panels, interlocking mechanism,
stainless steel top, legs & body panels, 5" swivel plate casters (2 with brakes), 1/5 hp, UL, NSF.
 Provide each with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. 115v/60/1ph, 1.8 amps, cord with NEMA 5-15P
4. Locking device (lock not included)
5. Transparent Lid
6. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
7. Model FLP Filler Strips, for Elite systems
8. Model FRMA-32 Formica laminate without doors, for Elite systems
9. Model SRTS-32 Trayslide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
10. FEC to coordinate color selection with Architect

4.45 ITEM 43 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-ST per drawing #6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model FRMAD-32 Formica laminate without doors, for Elite systems
6. Model SRTS-32 Trayslide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
7. FEC to coordinate color selection with Architect

4.46 ITEM 44 - CASHIER STATION-ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-CD per drawing # 6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. Model DOUT Duplex Outlet, 120V for Elite system
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model TFR Tubular foot rest-cashier unit, Elite systems
6. Model FRMA-30 Formica laminate without doors, for Elite systems
7. Model SRTS-30 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 30"W
8. Model TURN DOWN Modified turn down with special interlocks to connect 2 different

height counters.
9. FEC to coordinate color selections with Architect
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4.47 ITEM 45 - SPARE NUMBER
4.48 ITEM 46 - CASH REGISTERS (EXISTING ITEM #E7 - RELOCATE) – TWO (2)
4.49 ITEM 47 - CASHIERS STATION – ONE (1) REQUIRED

A. Piper Products/Servolift Eastern Model 2-CD Per drawing # 6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. Model DOUT Duplex Outlet, 120V for Elite system
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model TFR Tubular foot rest-cashier unit, Elite systems
6. Model FRMA-30 Formica laminate without doors, for Elite systems
7. Model SRTS-30 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 30"W
8. Model TURN DOWN Modified turn down with special interlocks to connect 2 different

height counters.
9. FEC to coordinate color selection with Architect

4.50 ITEM 48 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-ST Per drawing # 6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model FRMAD-32 Formica laminate without doors, for Elite systems
6. Model SRTS-32 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
7. FEC to coordinate color selection with Architect

4.51 ITEM 49 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-ST per drawing # 6613 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. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model FRMAD-32 Formica laminate without doors, for Elite systems
6. Model SRTS-32 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
7. Model ME Mitered end for tray slide for Elite system
8. FEC to coordinate color selection with Architect

4.52 ITEM 50 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 2-CR per drawing # 6613Dimensions: 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
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stainless steel undershelf, 5" casters, NSF. Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-32 Hinged doors for (2) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-28 Formica laminate with doors, for Elite systems
8. FEC to coordinate color selection with Architect

4.53 ITEM 51 - SOLID TOP UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 4-ST-MOD per drawing #6613 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, MODIFED TO 30"D.  Supply with the following:
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-60 Hinged doors for (4) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-60 Formica laminate with doors, for Elite systems
8. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, stainless
9. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (4) openings - 60"W
10. Model ME Mitered end for tray slide for Elite system
11. Model INSTALL PACKAGE INSTALL PACKAGE - to include cut-out in the counter top,

install for the drop-in provided by others, electrical hook-up, reinforced top, and louvered
panels if required. ***Drop-in to be provided by FEC***Piper to ensure all controls for drop
ins are accessible by operator.  Any controls located behind an access panel, panel to be
hinged.

12. Premier item 38 Hatco FTB-2 to be provided by FEC and sent to Piper for install.
13. Model PG MOUNT Mounting of other manufacturer's sneeze guard.
14. Premier item 37 slant style fully adjustable double tier guard to be provided by FEC and

sent to Piper for install.
4.54 ITEM 52 - SOLID TOP UNIT – ONE (1) REQUIRED

A. Piper Products/Servolift Eastern Model 2-ST Per drawing #6613 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
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-32 Hinged doors for (2) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-32 Formica laminate with doors, for Elite systems
8. Model SRTS-32 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (2) openings - 32"W
9. Model ME Mitered end for tray slide for Elite system



Port Jervis City School District 11 4000
Additions & Alterations to PJMS RE-BID 02.04.2022 Foodservice Equipment
Project No. 2019-011 PH1  Page No. 26  of 30 

4.55 ITEM 53 - TRAY LOWERATOR -TWO (2) REQUIRED
A. Piper Products/Servolift Eastern Model PT/1014MO Dimensions: 36.13(h) x 14.94(w) x 18.5(d)

Mobile Tray Dispenser, solid bottom, self-leveling, single stack, holds (150) 10-3/4" x 15-1/8"
trays, with corner bumpers, stainless steel all tubular frame, NSF.  Provide each with the
following:
1. 1-year warranty parts and labor
2. Model -WB Wheel brakes (set of 2)
3. FEC to verify tray size prior to ordering

4.56 ITEM 54 - SPARE NUMBER
4.57 ITEM 55 - SOLID TOP UNIT – ONE (1) REQUIRED

A. Piper Products/Servolift Eastern Model 2-CR Per drawing #6613 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
1. 1-year warranty parts and labor
2. "Petite Elite" 30" high in lieu of standard height
3. Model JC Unit to include 14-gauge stainless steel "J" channel cord chase to keep cords

for interconnected wired units (IWU) off the floor
4. Model FLP Filler Strips, for Elite systems
5. Model HD-32 Hinged doors for (2) openings Elite system
6. Model LD Locks, for doors for Elite system
7. Model FRMAD-28 Formica laminate with doors, for Elite systems
8. FEC to coordinate color selection with Architect

4.58 ITEM 56 - 4 WELL HOT FOOD UNIT – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 4-HF 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
1. 1-year warranty parts and labor
2. 208v/60/1-ph, 19.2 amps, 4000 watts, NEMA 6-30P
3. Manifold drains, standard
4. 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. Model FLP Filler Strips, for Elite systems
6. Model HD-60 Hinged doors for (4) openings Elite system
7. Model LD Locks, for doors for Elite system
8. Model FRMAD-60 Formica laminate with doors, for Elite systems
9. Model SCB-8-60 Cutting Board for Elite system, 8", for (4) openings - 60"W, stainless
10. Model SRTS-60 Tray slide for Elite system, 12" solid ribbed, heavy gauge stainless steel,

for (4) openings - 60"W
11. Model ME Mitered end for tray slide for Elite system
12. Model PG MOUNT Mounting of other manufacturer's sneeze guard.
13. Premier item 36 slant style fully adjustable guard to be provided by others and sent to

Piper for install.
14. Model TURN DOWN Modified turn down with special interlocks to connect 2 different

height counters.
4.59 ITEM 57 - POT/PAN DRYING RACK ONE LOT (1 LOT) REQUIRED

A. Four (4) each Metro shelves Model MQ2472G Dimensions: 72(w) x 24(d)MetroMax® Q™
Shelf, 72"W x 24"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
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1. Model MX74UP 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

2. Model 5MPXGSA Stainless Steel Cart-Washable Stem Caster, swivel, flat polyurethane
wheel tread, 300 lb. capacity. NSF listed (for use with all MetroMax posts & shelves)

3. Model 5MPBXGSA Stainless Steel Cart-Washable Stem Caster, brake, flat polyurethane
wheel tread, 300 lb. capacity, NSF (for use with all MetroMax posts & shelves)

4. Model MERGH24S Easy-Grip Handle, 24", ergonomic design, fits 24"D mobile shelving,
includes: (2) tri-lobal adapters, stainless steel, NSF (Compatible with MetroMax® i,
MetroMax® Q, & MetroMax® 4).

4.60 ITEM 58 - THREE BAY SINK - ONE (1) REQUIRED
A. Eagle Group Model FN2472-3-30-14/3 OR MARLO EQUAL  Dimensions: 44.5(h) x 138(w) x

31(d) Spec-Master® FN Series Sink, three compartment, 138"W x 31"D, 14/304 stainless steel
top, coved corners, 24" x 24" x 14" deep compartments, 30" drainboards on left & right, 9-1/2"H
backsplash with 1" upturn & tile edge, (2) sets of 8" OC splash mount faucet holes, rolled edges
on front & sides, includes 3-1/2" basket drains, stainless steel cross bracing on all sides,
stainless steel legs & adjustable bullet feet, NSF.  Supply with the following:
1. 1 set Model E48 stainless steel apron, to cover sink bowls, 2 or 3 compartment
2.  Model 341190 Twist Handle Drain, with overflow, 2" NPS connection & overflow
3.  Model -OF Holes (3) for twist handle drain with overflow drain (drain not included), 3

compartment 412, 414 & 314 sinks
4.  Model -TB Twist bracket, per drain
5.  T&S Brass Model B-0133 EasyInstall Pre-Rinse Unit, wall mount mixing faucet with 8"

adjustable centers, quarter-turn Eterna cartridges with spring checks, lever handles with
color-coded indexes, 18" EasyInstall riser, 44" flexible stainless steel hose with heat-
resistant gray handle & hold down ring, 1.15 GPM spray valve (B-0107), finger hook,
polished chrome-plated brass faucet body, 1/2" NPT female inlets, CSA

6.  T&S Brass Model B-TEE-EZK EasyInstall Tee Assembly, chrome-plated
7.  T&S Brass Model B-0231 Sink Mixing Faucet, 12" swing nozzle, wall mounted, 8" centers

on sink faucet with 1/2" IPS eccentric flanged female inlets, lever handles
8.  T&S Brass Model 5AFL12 Equip Add-On Faucet, 14-7/16" long, standard, cerama

cartridges, lever handle, laminar outlet, includes: 12-1/8" swivel nozzle, 3/8" male NPT,
3/8" female NPT, ADA Compliant (for pre-rinse units)

9.  T&S Brass Model B-0109-01 Wall Bracket, 6"
10. 1 set flanged feet for all legs

4.61 ITEM 59 - HOSE REEL W/ CONTROL PANEL – ONE (1) REQUIRED
A. T&S Brass Model B-7243-C05 Hose Reel System, enclosed, 1/2" x 50' hose with stainless steel

front trigger spray valve (with a 5/16" orifice), with ratcheting system & adjustable hose bumper,
epoxy coated steel. Supply with the following:
1. 1-year limited warranty for hose
2. 2-year limited warranty for hose reel
3. Fisher Model 1801 Reel Rinse Control Unit, valves, gauges and connections are

completely enclosed within a stainless-steel cabinet, dual check backflow preventer, water
hammer silencer, 90° panel lock, padlock hasp & finger latch, 1/2" NPT female inlets &
outlets

4. It shall be the responsibility of the FEC to place reel at a height that does not impede with
operation at 3 bay sink or dish wash area.

4.62 ITEM 60 - SOILED DISH TABLE W/PASS THRU – ONE (1) REQUIRED
A. Custom model by Marlo "L" shape as shown on drawing #20PS01 Approximately 120" x 88" X

30” Wide X 34” high 1 5/8” OD S/S legs with adjustable S/S flanged feet 16 gauge under shelf
the length of table (except at item# 61).  Under shelf to welded to legs 10” AFF. (excluding
waste collector area) 14-gauge 304 S/S top with raised rolled edges. 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. Fully weld in top item # 61 (Salvajor waste
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collector) Install collector on table per manufactures guidelines.  With 10” back splash at all wall
locations.  WITH PASS THROUGH OPEN ROLL DOWN DOOR 10” back splash at wall
locations with a 2” off set at window Provide a step-up though ledge 16 gauge of the wall
thickness and turn down Window frame to be provided and coordinated with coiling roll down
door.  FSC is required to provide approved roll down door cut sheet to Marlo/EMI at the time of
order

4.63 ITEM 61 - SCRAPPER COLLECTOR – ONE (1) REQUIRED
A. Salvajor Model S914 Dimensions: 35.88(h) x 24.81(w) x 22.25(d)Scrap Collector™, scrapping,

pre-flushing & collecting system (widely accepted in areas where disposers are restricted),
NEMA 4 HYDROLOGIC® control panel with patented operator sensor, two water saving modes
(timed run & auto start/stop), safety line disconnect, LCD readout, salvage basin & silverware
trap, scrap basket, 3/4 HP corrosion-resistant pump, pump intake screen, stainless steel
construction, UL, CSA, CE, NSF. Supply with the following:
1. Collector top is to ship to the fabricator in advance of unit
2. FEC to coordinate factory authorized start up
3. 208v/60/3-ph, 3.2 amps

4.64 ITEM 62 - VENT DUCT RISERS – TWO (2) REQUIRED
A. Custom model by Marlo size and shape as shown on drawing #20PS01 Approximately 4” x 16”

with angle color for each riser 18gauge 304 stainless steel All seam to be continuously welded,
ground and polished to eliminate any condensation. Vent stack shall run from vent cowl on the
dish washer to 3” AFC. To be NSF approved

4.65 ITEM 63 - DISHWASHER W/BOOSTER HEATER – ONE (1) REQUIRED
A. Hobart Model CL44EN-ADV+BUILDUP Dimensions: 68.5(h) x 44.75(w) x 31.25(d)Conveyor

Dishwasher, Advansys model, single tank, (202) racks/hour, insulated hinged doors, .62
gallon/rack, stainless steel enclosure panels, microprocessor controls with low temperature &
dirty water indicators, NSF Pot & Pan mode, programable de-lime notification, 30 kW stainless
booster, energy recovery (DWER), automatic soil removal (ASR), drain water tempering kit,
ENERGY STAR®, Free factory startup for installations within a 100 mile radius of a Hobart
service office; installation beyond 100 miles will be charged at the quoted rate by the local
Hobart service office. Supply with the following:
1. Warranty - 1-Year parts, labor & travel time during normal working hours
2. Model CL44EN-ADVELE0AX 208v/60/3-ph, electric heat only
3. Model CL44EN-ADVHTE15K Electric tank heat 15kW
4. Model CL44EN-ADVERH30K 30kW electric booster
5. Model CL44EN-ADVDIRVER Verify direction of operation
6. Model CL44EN-ADVHGTHTS Higher than standard
7. Model CL44EN-ADVFETSTD Standard feet
8. NOTE: For water over 3-grains of hardness, Hobart suggests adding a water softener.
9. Model VNTHD/E-ADJ E-series vent hood domestic (adjustable)
10. Model DISHRAK-PEG20 Peg rack
11. Model DISHRAK-COM20 Combination rack
12. Model BUNPAN-RACK Rack, bun pan
13. Model PRESREG-1/20BR 1/2" brass pressure regulator (is standard with built-in booster

heater models)
14. Model 1/2INSHK-ABSRBR Water Shock Absorber Kit (2 required - 1 each incoming hot

and cold-water lines)
15. Model CLE/TBL-SWITCH Table limit switch CLE-Series
16.  flanged feet
17. FEC to coordinate start up, start up to be preformed prior to demonstrations FEC to

provide documentation of start up with close out documents
4.66 ITEM 64 - POWER DRY UNITS – TWO (2) REQUIRED

A. San-Aire Industries Model PD-100-M Dimensions: 9.5(h) x 28(w) x 9.5(d) PowerDry™
Kitchenware Dryer, Electric, lighted on/off rocker switch, (2) 20" x 6" x 3/8" removable
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aluminum filter, 826 CFM blower, adjustable air distribution louver, stainless steel housing, UL,
CUL, NSF.  Provide each with the following:
1. 120v/60/1, 4.33amps, 500w, cord with NEMA 5-15P
2. Model SMB-PD-100M Standard Wall Mount Bracket
3. FEC to mount per manufactures guidelines.  Must not interfere with sheet pan rack or dish

machine disconnects
4.67 ITEM 65 - CLEAN DISH TABLE – ONE (1) REQUIRED

A. Custom model by Marlo size and shape as shown on drawing #20PS01 Approximately 102”
long X 30” Wide X 34” high 1 5/8” OD S/S legs with adjustable S/S flanged feet 16 gauge under
shelf the length of table.  Under shelf to welded to legs 10” AFF. 14-gauge 304 S/S top with
raised rolled edges. 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. 10”
Back Splash at 45 degree & ¾ turn down with enclosed back and ends.  Provide cut out for
dish machine table limit switch provided by this contractor, to be NSF & UL approved.

4.68 ITEM 66 - UTILITY CART – ONE (1) REQUIRED
A. Piper Products/Servolift Eastern Model 6-UCM-3 Dimensions: 39.25(h) x 39.25(w) x 23(d)

Utility/Delivery Cart, (3) shelf medium, 600 lb. capacity, stainless steel construction, NSF.
Supply with the following:
1. 1-year warranty parts and labor from date of purchase

4.69 EXISTING EQUIPMENT
A. It is the responsibility of this contractor to fully remove all existing foodservice equipment from

the old Elementary School Kitchen, this includes exhaust hoods and walk-in freezer &
refrigeration systems (electric, plumbing & HVAC disconnections by related trades). Refer to
3.3 of this specification for existing equipment requirements.

4.70 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.

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.
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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.

4.71 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.…

4.72 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.”

PART 1 DETAILS OF CONSTRUCTION
5.01 DETAIL DRAWINGS

A. The following details are a part of these specifications and shall be referred to for additional
design requirements: None

END OF SECTION
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SECTION 11 6143
STAGE CURTAINS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Stage curtain fabrics.
B. Linings.
C. Stage curtain track support systems.

1.02 RELATED REQUIREMENTS
A. Section 26 0583 - Wiring Connections:  Power to disconnect.

1.03 PRICE AND PAYMENT PROCEDURES
A. Alternates:  See Section 01 2300 - Alternates, as Stage Curtain is part of Alternate as shown

on drawings.
1.04 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware 2016a.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020.

C. FM (AG) - FM Approval Guide current edition.
D. ITS (DIR) - Directory of Listed Products current edition.
E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films 2019.
G. UL (DIR) - Online Certifications Directory Current Edition.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide for each type of product as follows:

1. Stage Curtains:  Provide information on type of curtain, weight, location for use on project,
and type of flame retardancy.

2. Tracks:  Provide capacity of each curtain track to support curtain weight and control
curtain operation.

C. Shop Drawings:  Indicate installation information for components not dimensioned or detailed in
product data.
1. Submit floor plans, elevations, sections, attachment details of curtains and operating

clearances.
2. Submit fabric assembly and support details.
3. Submit attachment locations for backdrop curtain and proscenium curtain , and

corresponding loads imposed on structure.
4. Submit locations of equipment components, switches, and controls; identify between

manufacturer installed and field installed wiring.
5. Submit wiring diagrams for power, signal, and control wiring.

D. Selection Samples:  Submit color chart for each type of stage curtain indicated that includes full
range of colors, textures, and patterns available, along with 12 inch square fabric sample, in
any color, of each fabric type and seam.

E. Certificate:  Certify that products of this section meet or exceed specified requirements.
F. Delegated Design Data:  Indicate stage curtain system structural attachments, including

analysis data signed and sealed by qualified designer responsible for their preparation.
G. Designer's Qualification Statement.
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H. Manufacturer's Qualification Statement.
I. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been

completed in Owner's name and registered with manufacturer.
J. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project:

1. See Section 01 6000 - Product Requirements, for additional provisions.
1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design of track support system under direct supervision of a
Professional Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of the type specified and with
minimum three years of documented experience.

1.07 FIELD CONDITIONS
A. Ambient Conditions:  Do not install stage curtains until spaces are fully enclosed and watertight,

and the following:
1. Wet work in adjacent areas is complete and surfaces are dry.
2. Work at and above ceiling level has been completed.
3. Ambient temperatures and humidity of adjacent areas are maintained at levels when

occupied for intended use.
B. Field Measurements:  Confirm supporting structural element locations and adjacent

construction for stage curtains and rigging, and complete field measurements prior to
fabrication and include these dimensions on shop drawings.

1.08 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a two year period after Date of Substantial Completion.

1. Defective Work includes, but is not limited to, stage curtain support and rigging that is not
operating properly.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Stage Curtain Fabrics:
1. Beck Studios Inc :  www.beckstudios.net/#sle.
2. LuXout Stage Curtains :  www.luxout.com/#sle.
3. Substitutions:  See Section 01 6000 - Product Requirements.

B. Stage Curtain Track Systems:
1. Beck Studios Inc; [_____]:  www.beckstudios.net/#sle.

2.02 PERFORMANCE REQUIREMENTS
A. Stage Curtain Systems Design:  Engage qualified designer to develop design of stage curtain

system, including comprehensive project specific analysis of necessary structural system
attachments in compliance with performance requirements.

B. Structural Performance:  Ensure attachment of stage curtain system to structure withstands
material weight and operational loads applicable for this project and in compliance with local
building codes and authorities having jurisdiction.
1. Design Loads:  Weight of stage curtains and track system.

C. Fire-Test Characteristics:  Stage curtain fabrics in compliance with NFPA 701 flame
propagation fire test requirements conducted by authorized testing agency, listed by UL (DIR),
ITS (DIR), or FM (AG) and acceptable to authorities having jurisdiction.
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1. Permanently attach label to fabric of each curtain assembly indicating fabric treatment as
follows:

D. Electrical Components:  Devices that are listed and labeled in compliance with NFPA 70, by a
qualified testing agency, and marked for designated application.

2.03 STAGE CURTAIN FABRICS
A. Provide curtains of matching fabric and color from single dye lot, and when size and quantity of

curtains exceeds maximum dye lot size, provide curtain or adjacent pair of curtains from only
one dye lot, and arrange curtain dye lots to minimize exposure of any differences.

B. Type B - Polyester Velour:  Weighing at least 22 ounces/linear yard, napped fabric of 100
percent polyester with minimum pile height of 75 mils, 0.075 inch and minimum width of 62
inch.
1. Application:   curtains.
2. Color:  As selected by Architect from manufacturer's full range.
3. Texture:  As selected by Architect from manufacturer's full range.
4. Pattern:  As selected by Architect from manufacturer's full range.
5. Products:

a. Fred Krieger & Company; IFR Prism Velour 22 oz:  www.fredkriegerfabrics.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.04 LININGS
A. Type LB - Polyester Lining:  Weighing at least 12 ounces/linear yard, 100 percent polyester

fabric and 60 inch minimum width.
1. Color:  As selected by Architect from manufacturer's full range.
2. Products:

a. Fred Krieger & Company; IFR Richmond Blackout:  www.fredkriegerfabrics.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 CURTAIN TRACK
A. Steel Track:  Commercial quality, roll-formed, galvanized steel sheet, ASTM A653/A653M, with

G60 coating designation; with continuous bottom slot and each half of track in single
continuous piece; black paint finish; including support and operation accessories.
1. Thickness:  As recommended by manufacturer for curtain loads and operation.

a. Medium-Duty:  16 gauge, 0.0598 inch minimum thickness.
2. Products:

a. Fred Krieger & Company; 100 Straight Track, Heavy-Duty:
 www.fredkriegerfabrics.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
B. Curtain Rails:  Provide single or double curtain capacity as indicated on drawings, and end

stops.
C. Operation:

1. Manual Walk-Along Operation:  Curtain track without a cord, cable, pulleys, or floor pulley;
must walk with curtain to open and close.

D. Track System:  Provide heavy-duty curtain track with components as recommended by
manufacturer for loads and operation, including track end stops.
1. Carriers:  Standard plated-steel carriers with a pair of nylon tired ball-bearing wheels

riveted parallel to body, and equip carriers with rubber or neoprene bumpers to reduce
noise and plated-steel swivel eye and trim chain for attaching curtain snap or S-hook, and
required number of curtain carriers for track length and curtain fabrication.
a. Master Curtain Carriers:  One plated-steel master carrier for each leading curtain

edge, with two pairs of nylon tired ball-bearing wheels and with two line guides per
carrier.

2. Pulleys:  One dead-end, single-wheel pulley; one live-end, double-wheel pulley; and one
adjustable pulley to maintain proper tension on operating line; each with molded-nylon-
tired ball-bearing sheaves enclosed in steel housings; pulleys with steel housing finished
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to match track and with bracket for securing off-stage end of curtain.
2.06 FABRICATION - CURTAINS

A. General:  Provide vertical seams unless otherwise indicated, locate vertical seams so they do
not fall on faces of pleats, and only use fabric that is cut greater than half the width of fabric.

B. Vertical and Top Hems:  Machine sew hems as follows, unless otherwise indicated:
1. Vertical Hems:  Fabricate at least 2 inch wide, and at least 4 inch wide at borders,

valances, teasers, and tormentors with at least 1 inch tuck and without visible selvedge
material from front of curtain; sew open ends of hems closed.

2. Turnbacks:  Fabricate leading-edge and trailing-edge turnbacks for traveler curtains by
folding back at least 12 inch of face fabric, with at least 1 inch tuck, and vertically secured
by sewing.

3. Top Hems:  Fabricate by double-stitching 3-1/2 inch wide, heavy jute or laminated
synthetic webbing to top edge at back side of curtain with at least 2 inch of face fabric
turned under.

C. Fullness:
1. 50 Percent Fullness:  Provide this fullness, exclusive of turnbacks and hems, and spaced

at 12 inch on center along top hem reinforcement as follows:
a. Sewing additional material into 3 inch double-stitched, flat, box pleats.

D. Grommets:
1. Black Colored Curtains:  No. 3 brass, No, 4 brass, or aluminum grommets with black

finish.
E. Bottom Hems:  Machine sew hems as follows, unless otherwise indicated:

2.07 ACCESSORIES
A. Snap Hooks:  Manufacturer's standard heavy-duty snap hooks, sewn into top edge of curtain.
B. Tie Lines:  No. 4 or No. 4-1/2 cord or braided soft cotton tape, colored to best match curtain; at

least 5/8 inch wide by 36 inch long and threaded through grommets.
C. Battens:  Fabricate using steel pipe and minimize the number of joints; connect pipe at joints

using 18 inch long internal splice sleeve secured with four flush rivets, plug welds, threaded
couplings, or equally strong method.

D. Support, Clamps, and Anchors:  Galvanized after fabrication sheet steel, Class B in accordance
with ASTM A153/A153M; manufacturer's standard thickness.

E. Individual Curtain Bottom Weights:  Curtain manufacturer's standard segmented weights in
compliance with requirements for curtain type and location.

PART 3  EXECUTION
3.01 EXAMINATION

A. Examine areas and conditions, with installer present, for compliance with requirements for
supporting structural members, blocking, clearances, installation tolerances, and other
conditions that may impact performance of stage curtain assembly.

B. Examine placement and condition of inserts, clips, blocking, or other supports installed by
others and for use in supporting track and battens of stage curtain assembly.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION, GENERAL

A. Install stage curtain assembly in accordance with curtain and track manufacturers written
instructions.

3.03 INSTALLATION - CURTAIN
A. Track Hung:  Secure curtains to track carriers with S-hooks.
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3.04 INSTALLATION - BATTENS
A. Install battens by suspending at heights as indicated with trim and supports spaced as required

to support loads; do not exceed 10 feet between supports.
1. Cable Trim and Support:

a. Fasten cables securely to either structure or to inserts, eye screws, or other
applicable devices that are appropriate for substrate and not subject to deterioration
or failure with time or elevated temperatures.

2. Chain Support:  Secure chain as required for application with load-rated terminations.
3.05 INSTALLATION - TRACK

A. Mounting of Track Assembly:
1. Ceiling Mounted:  Provide ceiling supports for mounting track direct to ceiling structure

and within intervals indicated in manufacturer's written instructions for on center spacing.
B. Track Support Spacing:  Comply with manufacturer's recommendations for applied loads, and

not to exceed the following dimensions between track supports:
1. Medium-Duty Track:  4 feet, maximum.

C. Install track for center-parting curtains with at least 24 inch overlap of track sections at center-
line, and supported with track lap clamps.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. Demonstrate proper operation of equipment to Owner's designated representative.
C. Demonstration:  Demonstrate operation of system to Owner's personnel.

1. Use operation and maintenance data as reference during demonstration.
2. Briefly describe function, operation, and maintenance of each component.

D. Training:  Train Owner's personnel on operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of two hours of training.
3. Location:  At project site.

3.07 PROTECTION
A. Protect installed  stage curtain assembly from subsequent construction operations until Date of

Substantial Completion.
END OF SECTION
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SECTION 11 6623
GYMNASIUM EQUIPMENT

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Basketball backboards, goals, and support framing.
B. Scoreboard.
C. Shot Clock.
D. Floor anchors for tensioned elements.
E. Floor sleeves for net and goal posts.
F. Wall mounted protection pads.
G. Gym divider curtains.
H. Volleyball nets and posts.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete floor slab to receive floor sleeves and

anchors.
B. Section 05 1200 - Structural Steel Framing:  Structural members supporting basketball

systems.
C. Section 05 5000 - Metal Fabrications:  Secondary structural members supporting gymnasium

 equipment.
D. Section 09 6466 - Wood Athletic Flooring:  Gymnasium flooring.
E. Section 26 0583 - Wiring Connections.

1.03 REFERENCE STANDARDS
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
B. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification 2014

(Amended 2015).
C. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 101 - Life Safety Code Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
F. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling

Interior Finish to Room Fire Growth 2019.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.

B. Electrically Operated Equipment:  Coordinate location and electrical characteristics of service
connection.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's data showing configuration, sizes, materials, finishes,

hardware, and accessories; include:
1. Electrical characteristics and connection locations.
2. Fire rating certifications.
3. Manufacturer's installation instructions.
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C. Shop Drawings:  For custom fabricated equipment indicate, in large scale detail, construction
methods; method of attachment or installation; type and gauge of metal, hardware, and fittings;
plan front elevation; elevations and dimensions; minimum one cross section; utility
requirements as to types, sizes, and locations.

D. Samples:  Submit samples of wall pad coverings in manufacturer's available range of colors.
E. Operating and maintenance data for each operating equipment item.
F. 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.
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 Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified with
minimum three years of experience .

C. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and no more than 12 months before start of scheduled welding work.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to project site in manufacturer's original packaging with factory original labels

attached.
B. Store products indoors and elevated above floor; prevent warping, twisting, or sagging.
C. Store products in accordance with manufacturer's instructions; protect from extremes of

weather, temperature, moisture, and other damage.
1.08 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide 25  year manufacturer warranty for basketball backstops .

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Gymnasium Equipment:
1. Draper, Inc :  www.draperinc.com/#sle.
2. Performance Sports Systems :  www.perfsports.com/#sle.
3. Porter Athletic Equipment Company :  www.porterathletic.com/#sle.
4. Daktronics: www.daktronics.com/#sle. .
5. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 GENERAL REQUIREMENTS
A. See drawings for sizes and locations, unless noted otherwise.
B. Where mounting dimensions or sizes are not indicated, comply with applicable requirements of

the following:
1. National Federation of State High School Associations (NFHS) sports rules.

C. Provide mounting plates, brackets, and anchors of sufficient size and strength to securely
attach equipment to building structure; comply with requirements of Contract Documents.

D. Hardware:  Heavy duty steel hardware, as recommended by manufacturer.
E. Electrical Wiring and Components:  Comply with NFPA 70; provide UL-listed equipment.
F. Structural Steel Fabrications:  Welded in accordance with AWS D1.1/D1.1M, using certified

welders.
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2.03 GYMNASIUM DIVIDER CURTAINS
A. Gymnasium Divider Curtains- (Alternate # GC-4):

1. Curtain Material:  Class A rated, self-extinguishing vinyl coated polyester complying with
NFPA 101.

2. Upper Section:  9 oz/sq yd vinyl mesh fabric.
a. Color:  Manufacturers standard color.
b. Overall Curtain Height:  As indicated on drawings.

3. Lower Section:  18 oz/sq yd solid vinyl coated polyester.
a. Color:  Manufacturers standard color.
b. Height Above Floor:  Manufacturer's standard height.

4. Operation:  overhead roll-up/down .
5. Controls:  Wireless remote.
6. Width:  As indicated on drawings.  Provide 36" opening at each end to allow for passage

space around divider.
7. Manufacturers:

a. Basis of Design: Draper, Inc; Basis of Design: Top-Roll Gym Divider:
 www.draperinc.com/#sle.

b. Substitutions:  See Section 01 6000 - Product Requirements.
2.04 BASKETBALL

A. Basketball System:  Backstop assembly, backboard, and goal.
1. Manufacturers:

a. Basis of Design: Porter Athletic:  www.porterathletic.com
B. Ceiling-Suspended Backstop Assemblies: Capable of mounting ectangular glass backboards.

1. Framing:  Center strut; front braced, forward folding framing.
2. Folding Control System:  Electric hoist that folds backstop with 115 volt actuator, integral

limit switches that provide automatic shut-off in both positions, and safety catch with
automatic reset.

3. Framing Color:  Manufacturer's standard.
4. Manufacturers:

a. Basis of Design: Main Court (total of 2) - Porter Athletic; Series 90950000 - Ceiling
Suspended, Forward Fold, Front Braced, Camber Backstop.

b. Basis of "Design: Side Courts (total of 4) - Porter Athletic; Series 90949000 - Ceiling
Suspended, Forward Fold, Front Braced

c. Substitutions:  See Section 01 6000 - Product Requirements.
C. Backboards:  Tempered glass, rectangular shaped.

1. Frame:  Brushed aluminum edge, steel mounting.
2. Markings:  Painted.
3. Provide safety padding for bottom edge of backboard.
4. Provide mounting kit.
5. Color:  Manufacturer's standard.
6. Manufacturers:

a. Basis of Design: Porter Athletic; Model No. 208.
b. Substitutions:  See Section 01 6000 - Product Requirements.

D. Goals:  Steel rim, mounted to backboard, with attached nylon net; complete with mounting
hardware.
1. Net Attachment Device:  Tube-tie.
2. Breakaway mechanism, adjustable.
3. Finish:  Powder coat orange.
4. Manufacturers:

a. Basis of Design: Porter Althletic.
b. Substitutions:  See Section 01 6000 - Product Requirements.
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2.05 SCOREBOARD
A. Single-sided LED basketball, Volleyball and Wrestling Scoreboard.
B. Product: Basis of Design:  Daktronics model # BB-2155 single-sided scoreboard displays

period time to 99:59, HOME and GUEST scores to 199, PERIOD to nine, team FOULS to 19,
PLAYER number to 99, player FOUL to nine, T.O.L. (timeouts left) to nine and indicates
posession and bonus.  During the last minute of the period, scoreboard displays time to 1?10 of
a second.  Scoreboard can also score volleyball, wrestling and any sport requireing a clock,
score and period function. Includes team name message centers and double bonus indicators.

C. Construction:
1. All-aluminum construction.
2. Scoreboard back, face, and perimeter: 0.063" (1.60mm) thick.
3. Cabinet withstands high-velocity impact from air-filled sports balls with out the need for

protective screens.
D. Digits and indicators:

1. Colorsmart LED digit technology allows clock digits to display game time in green when
timing, red when stopped and amber when time is below one minute.  Score digits have
the option of turning green when ahead, red when behind and amber when tied.  Diffusant
lenses over the LED's that blend the light for a uniform bar look and 140 degree viewing
angle.

E. Examination and Installation:
1. Verify that mounting surface is ready to recieve scoreboard.  Verify that placement of

conduit and junction boxes are as specified and indicated in plans and shop drawings.
2. Power, conduit, cables and outlet boxes to be provided and installed by the electrical

contractor.  Signal raceways, conduit and boxes to be provided by the electrical
contractor.  Electrical contractor is also responsible for any required wire  and terminators
between each scoreboard and control location.

3. Mount scoreboards and interior displays to wall in location detailed and in accordance with
manufacturer's instructions.  Unit to be plumb and level.

4. Installation of Control Center:
a. Provide boxes, cover plates and jacks as required to meet control specification

requirements.  Control cables to control panels shall be consealed.  Test the
operation of the scoreboard, controller and all control jacks; leave control unit in
carrying case and other loose items with owner's designated representative.  Conduct
operator training on scoreboard/controller operation.

2.06 SHOT CLOCK
A. Single-sided LED Basketball Shot clock timer.
B. Product: Basis of Design: Daktronics model # BB-3114.  Displays shot times up to a value of 99

seconds, and count down from any pre-set time between 0 and 99 seconds.  Hand-held
start/stop/reset switch is included.
1. Digits are red in color, 13" high wotj Uniview LED digit technology.
2. Display color: Semi-gloss black.
3. Construction: Light weight aluminum Tuff Sport cabinet withstands high-velocity impact

from air-filled sports balls without the need for protective screens.
4. Product safety approval: ETL-listed and tested to CSA standards for indoor use only.
5. Operating temperatures:  Display: 22 degrees to 122 degreees farenheit (-30 degrees to

50 degrees celsius). Console:  32 degrees to 130 degrees farenheit (0 degrees to 54
degrees celsius).

C. Examination and Installation: Follow same procedures as noted above for installation of
Scoreboard.

2.07 FLOOR-MOUNTED EQUIPMENT
A. Volley Ball Nets and Posts: three  court system of adjustable posts, net, and tensioning winch

meeting requirements for FIVB, USA Volleyball, NCAA and NFHS competition requirements.
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1. Posts:  3-1/2 inch O.D. schedule 80 aluminum tube with 1 inch height adjustments
between 42 and 96 inches.

2. Net:  4 inch square #36 nylon cord with vinyl coated polyester hem, double stitched
around the perimeter.
a. Size:  Regulation size.

3. Tensioning Winch:  Manual crank heavy duty, self-locking worm gear mechanism.
4. Protective Pads:  Polyethylene foam covered with polyester reinforced vinyl fabric.
5. Manufacturers:

a. Basis of Design: Draper, Inc; Power Volleyball System (PVS):
 www.draperinc.com/#sle.

B. Floor Anchors for Portable Gymnasium Equipment:  Steel plate bolted into wood flooring, with
center screw-down button for securing tensioned elements; installed flush with finish floor
surface.
1. Screw Size:  1/2 inch diameter, with 13 threads per inch.
2. Manufacturers:

a. Basis of Design: ADP Lemco, Inc:  www.adplemco.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

C. Floor Sleeves for Posts:  Metal sleeve, with latch cover, cast into concrete subfloor to hold
poles for nets and goals; installed flush with finish floor surface.
1. Latch Cover:  Brass, round; tamper resistant lock with key.
2. Sleeve:  Aluminum.
3. Round Pole Diameter: 3-1/2 inches .
4. Depth of Sleeve:  9 inches from floor surface to bottom, including latch cover.

2.08 WALL PADDING
A. Wall Padding:  Foam filling bonded to backing board, wrapped in covering; each panel

fabricated in one piece.
1. Surface Burning Characteristics:  Flame spread index (FSI) of 25 or less, smoke

developed index (SDI) of 450 or less, Class A, when tested in accordance with ASTM E84
as a complete panel.

2. Flammability:  Comply with NFPA 286.
3. Covering:  Vinyl-coated polyester fabric, mildew and rot resistant; stapled to back of

board.
a. Color:  As selected from manufacturer's standard range.
b. Texture:  Embossed leather-look.
c. Fabric Weight:  14 oz/sq yd, minimum.

4. Foam, Fire-Rated:  Open cell polychloroprene (Neoprene), with 5.5 pcf nominal density.
5. Foam Thickness:  1-1/2 inches.
6. Backing Board:  Plywood.

a. Thickness: 7/16 inch , minimum.
7. Mounting:  Permanent; using screws.
8. Manufacturers:

a. Draper, Inc; EcoVision Wall Pad:  www.draperinc.com/#sle.
PART 3  EXECUTION
3.01 EXAMINATION

A. Take field measurements to ensure proper fitting of work. If taking field measurements before
fabrication will delay work, allow for adjustments within recommended tolerances.

B. Inspect areas and conditions before installation, and notify Architect in writing of unsatisfactory
or detrimental conditions.

C. Do not proceed with this work until conditions have been corrected; commencing installation
constitutes acceptance of work site conditions.

D. Verify that electrical services are correctly located and have proper characteristics.
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3.02 INSTALLATION
A. Install in accordance with Contract Documents and manufacturer's instructions.
B. Coordinate installation of inserts and anchors that must be built in to flooring or subflooring.
C. Install equipment rigid, straight, plumb, and level.
D. Secure equipment with manufacturer's recommended anchoring devices.
E. Install wall padding securely, with edges tight to wall and without wrinkles in fabric covering.
F. Separate dissimilar metals to prevent electrolytic corrosion.

3.03 ADJUSTING
A. Verify proper placement of equipment.
B. Verify proper placement of equipment anchors and sleeves, and use actual movable equipment

to be anchored if available.
C. Adjust operating equipment for proper operation; remove and replace equipment causing noise

or vibration; lubricate equipment as recommended by manufacturer.
3.04 CLEANING

A. Remove masking or protective covering from finished surfaces.
B. Clean equipment in accordance with manufacturer's recommendations.

3.05 PROTECTION
A. Protect installed products until Date of Substantial Completion.
B. Replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 12 2400
WINDOW SHADES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior manual roller shades.
1.02 RELATED REQUIREMENTS

A. Section 06 1000 - Rough Carpentry:  Concealed wood blocking for attachment of headrail
brackets.

1.03 REFERENCE STANDARDS
A. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films 2019.

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. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

B. 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.

C. Selection Samples:  Include fabric samples in full range of available colors and patterns.
D. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,

and operation and maintenance instructions; include copy of shop drawings.
E. 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. Factory training and demonstrated experience.

1.07 MOCK-UP
A. Mock-Up:  Provide full size mock-up of window shade system complete with selected shade

fabric including example of seams and batten pockets when applicable.
1. Obtain Architect's approval of light and privacy characteristics of fabric prior to fabrication.
2. Full-sized mock-up may become part of the final installation.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each

opening.
B. Handle and store shades in accordance with manufacturer's recommendations.

1.09 FIELD CONDITIONS
1.10 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer's warranty from Date of Substantial Completion, covering the following:
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1. Shade Hardware:  One year.
2. Fabric:  One year.
3. Aluminum and Steel Coatings: One year.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Interior Manually Operated Roller Shades:
1. Draper, Inc; Clutch Operated FlexShade:  www.draperinc.com/#sle.
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ROLLER SHADES
A. General:

1. Provide shade system components that are easy to remove or adjust without removal of
mounted shade brackets.

2. Provide shade system that operates smoothly when shades are raised or lowered.
B. Interior Roller Shades - Basis of Design:  Draper, Inc.- Clutch Operated "Techmatic" Window

Shade:  www.draperinc.com/#sle.
1. Description:  Double  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:  To cover entire window opening wxh as indicated on drawings.

2. Mounting Hardware:  As recommended by manufacturer for mounting indicated and to
accommodate shade fabric roll-up size and weight.
a. Double Roller Mounting:  Configured for light-filtering and room-darkening shades in

one opening.
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 pounds minimum
breaking strength.  Provide upper and lower limit stops.

6. Accessories:
a. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable

to mounting end caps, without exposed fasteners; clear anodized finish.
b. End Cap Covers:  Match fascia or headbox finish.
c. Fasteners:  Noncorrosive, and as recommended by shade manufacturer.

2.03 SHADE FABRIC
A. Fabric  - Type A :  Nonflammable, color-fast, impervious to heat and moisture, and able to retain

its shape under normal operation.
1. Manufacturers:

a. Phifer, Inc; Style 2410 3%:  www.phifer.com/#sle.
b. Substitutions:  See Section 01 6000 - Product Requirements.

B. Fabric Type B: Nonflammable, color-fast, impervious to heat and moisture, and able to retain
it's shape under normal operation.
1. Material:  Vinyl coated polyester.
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2. Performance Requirements:
a. Flammability:  Pass NFPA 701 large and small tests.
b. Visible Light Transmittance (Tv):  1% .

3. Color:  As selected by Architect from manufacturer’s full range of colors.
4. Manufacturers:

a. Draper Opaque SunBloc Series- SB9000.
2.04 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 - Outside Mounting:  Cover window frames, trim, and casings
completely.

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
3.01 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.

3.02 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.

3.03 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.
3.04 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.
B. Replace shades that cannot be cleaned to "like new" condition.
C. See Section 01 7419 - Construction Waste Management and Disposal for additional

requirements.
3.05 CLOSEOUT ACTIVITIES

A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. Demonstration:  Demonstrate operation and maintenance of window shade system to Owner's

personnel.
C. Training:  Train Owner's personnel on operation and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of two hours training by manufacturer's authorized personnel at location
designated by the Owner.

3.06 PROTECTION
A. Protect installed products from subsequent construction operations.
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B. Touch-up, repair, or replace damaged products before Substantial Completion.
3.07 MAINTENANCE

A. See Section 01 7000 - Execution and Closeout Requirements, for additional requirements
relating to maintenance service.

END OF SECTION
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SECTION 12 3200
MANUFACTURED WOOD CASEWORK

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Manufactured standard  casework, with cabinet hardware.
B. Special purpose units.

1.02 RELATED REQUIREMENTS
A. Section 01 6000 - Product Requirements:  Requirements for sustainably harvested wood.
B. Section 01 6116 - Volatile Organic Compound (VOC) Content Restrictions:  VOC limitations for

adhesives and sealants.
C. Section 12 3600 - Countertops:  Additional requirements for countertops.

1.03 DEFINITIONS
A. Exposed:  Portions of casework visible when drawers and cabinet doors are closed, including

end panels, bottoms of cases more than 42 inches above finished floor, tops of cases less than
72 inches above finished floor and all members visible in open cases or behind glass doors.

B. Semi-Exposed:  Portions of casework and surfaces behind solid doors, tops of cases more than
72 inches above finished floor and bottoms of cabinets more than 30 inches but less than 42
inches above finished floor.

C. Concealed:  Sleepers, web frames, dust panels and other surfaces not generally visible after
installation and cabinets less than 30 inches above finished floor.

1.04 REFERENCE STANDARDS
A. AWI (QCP) - Quality Certification Program Current Edition.
B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition 2014, with Errata

(2016).
C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards 2021, with Errata.
D. BHMA A156.9 - Cabinet Hardware 2020.
E. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013.
F. NEMA LD 3 - High-Pressure Decorative Laminates 2005.

1.05 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the

work of this section; require attendance by all affected installers.
B. Keying Conference:  Conduct conference prior to ordering keys.  Incorporate conference

decisions into keying submittal.
1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Indicate casework types, sizes, and locations, using large scale plans,

elevations, and cross sections. Include rough-in and anchors and reinforcements, placement
dimensions and tolerances, clearances required, and keying information.

C. Samples for Finish Selection:  Fully finished, for color selection.  Minimum sample size:  2
inches by 3 inches.
1. Plastic laminate samples, for color, texture, and finish selection.

D. Installer's Qualification Statement.
E. Maintenance Data:  Manufacturer's recommendations for care and cleaning.
F. Finish touch-up kit for each type and color of materials provided.
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1.07 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years of documented experience.
B. Quality Certification:  Comply with AWI (QCP) woodwork association quality certification

service/program in accordance with requirements for work specified in this section.
1. Provide labels or certificates indicating that the installed work complies with

AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

2. This AWI (QCP) project is registered as project number [__________].
3. Provide designated labels on shop drawings as required by certification program.
4. Provide designated labels on installed products as required by certification program.
5. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
6. Replace, repair, or rework all work for which certification is refused.

C. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience and approved by
manufacturer.

1.08 DELIVERY, STORAGE, AND HANDLING
A. Protect items provided by this section, including finished surfaces and hardware items during

handling and installation.  For metal surfaces, use polyethylene film or other protective material
standard with the manufacturer.

B. Acceptance at Site:
1. Do not deliver or install casework until the conditions specified under Part 3, Examination

Article of this section have been met. Products delivered to sites that are not enclosed
and/or improperly conditioned will not be accepted if warping or damage due to
unsatisfactory conditions occurs.

C. Storage:
1. Store casework in the area of installation. If necessary, prior to installation, temporarily

store in another area, meeting the environmental requirements specified under Part 3,
"Site Verification of Conditions" Article of this section.

1.09 MOCK-UP
A. Provide full size base cabinet complete with drawers, door, adjustable shelf and countertop.
B. See Section 01 4000 - Quality Requirements for additional requirements.
C. Locate where directed.
D. Mock-up may remain as part of the Work.

1.10 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion, at no

additional cost to Owner.  Defects include, but are not limited to:
1. Ruptured, cracked, or stained finish coating.
2. Discoloration or lack of finish integrity.
3. Cracking or peeling of finish.
4. Delamination of components.
5. Failure of adhesives.
6. Failure of hardware.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Plastic Laminate Casework:
1. Case Systems :  www.casesystems.com/#sle.
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2. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 CASEWORK, GENERAL

A. Quality Standard:  AWI/AWMAC/WI (AWS), unless noted otherwise.
B. Types:  More than one type is required.  See drawings for location of each type of casework.
C. Plastic Laminate Faced Cabinets:  Custom Grade.

2.03 FABRICATION
A. Assembly:  Shop assemble casework items for delivery to site in units easily handled and to

permit passage through building openings.
B. Construction:  As required for selected grade.
C. Structural Performance:  Safely support the following minimum loads:

1. Base Units:  500 pounds per linear foot across the cabinet ends.
2. Suspended Units:  300 pounds static load.
3. Hanging Wall Cases:  300 pounds.
4. Shelves:  100 pounds, minimum.

D. Seismic Performance:  Casework, including attachments to other work, able to withstand the
effects of earthquake motions determined according to ASCE/SEI 7.
1. Component Importance Factor:  1.0.

E. Fittings and Fixture Locations:  Cut and drill components for fittings and fixtures.
F. Hardware Application:  Factory-machine casework members for hardware that is not surface

applied.
G. Access Panels:  Where indicated, for maintenance of utility service and mechanical and

electrical components.
H. Removable back panels on indicated base  cabinets.  Provide partial height back panels at sink

cabinets. 
I. Fixed panels at backs of open spaces between base cabinets.
J. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than

one piece for any single length.
K. Scribes and Fillers:  Panels of matching construction and finish, for locations where cabinets do

not fit tight to adjacent construction.
L. Apron Frames:  Construction similar to other cabinets, with modifications.

1. Frames fabricated from panels standard with the manufacturer.  Include front and back
panels, with drawer suspension framing mechanically fastened to support channels
spanning between them.

2. Apron Drawers:  Manufacturer's standard drawer construction and size for apron
installation.  Single drawer for aprons up to 48 inches wide, two drawers for wider aprons.

M. Countertop Panel-Type Supports:  Materials similar to adjacent casework, 1-1/2 inch in width,
with front-to-back and toe space dimensions matching base cabinet. Designed to be secured in
a concealed fashion to countertop material. Include two leveling devices per support panel.

2.04 PLASTIC-LAMINATE-CLAD CASEWORK
A. Plastic-Laminate-Clad Casework:  Solid wood and wood panel construction; each unit self-

contained and not dependent on adjacent units or building structure for rigidity; in sizes
necessary to avoid field cutting except for scribes and filler panels. Include adjustable levelers
for base cabinets.
1. Style:  Flush overlay.  Ease doors and drawer fronts slightly at edges.
2. Cabinet Nominal Dimensions:  Unless otherwise indicated, provide cabinets of widths and

heights indicated on drawings, and with following front-to-back dimensions:
a. Base Cabinets:  24 inches .
b. Tall Cabinets: 24", unless a particular cabinet type is required to be deeper by

design- ie- Paper Storage Cabinet.
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c. Wall Cabinets:  13 inches .
3. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with

manufactured sizes.  Fit corners and joints hairline.
a. Finish:  Matte or suede, gloss rating of 5 to 20.
b. Surface Color and Pattern:  As selected by Architect from manufacturer's full line.
c. Exposed Interior Surfaces:  Thermally fused laminate.

1) Color:  White.
d. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
e. Cap exposed plastic laminate finish edges with PVC trim for cabinets .

2.05 COUNTERTOPS
A. Countertops:  As specified in Section 12 3600.
B. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 11 -

Countertops, Custom Grade, unless otherwise noted.
C. Plastic Laminate Countertops:  High pressure decorative laminate sheet bonded to substrate.

1. Manufacturer's standard configuration for exposed edges, back and end splashes.
2. Fabricate in accordance with manufacturer's standard requirements.

D. Epoxy Resin Countertops:  Filled epoxy resin molded into homogenous, non-porous sheets; no
surface coating and color and pattern consistent throughout thickness; with integral or
adhesively seamed components.
1. Manufacturer's standard configuration for exposed edges, back and end splashes.
2. Fabricate in accordance with manufacturer's standard requirements.

E. Solid Surfacing Countertops:  Solid surfacing sheet or plastic resin casting over continuous
substrate.
1. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.

2. Manufacturer's standard configuration for exposed edges, back and end splashes.
3. Fabricate in accordance with manufacturer's standard requirements.

2.06 SPECIAL PURPOSE UNITS
A. Musical Instrument Storage Special Units.

1. Basis of Design Manufacturer:  Wenger .
2. Style:  UltraStor storage cabinets without doors .  edges.
3. Primary Construction: Wall panels are 3/4" industrial grade composite wood with no added

formaldehyde and ployester laminate finish in Wenger standard colors.  Shelves to be
polyethylene with ventilation ridges for air flow and rounded front edges.
a. Design:  Modular units with through-bolted fastening for reconfigurable assembly.
b. Cabinet Hardware:  Manufacturer's standard, types as required for drawers, doors,

shelves, levelers and similar items.
c. Finish, Surface Color and Pattern:  As selected by Architect from manufacturer's

standard line.
d. Standard 10-year warranty.

4. Small Instrument Storage Units for Chorus Room:  Manufacturer's standard; sizes and
configurations indicated on drawings.
a. Basis of Design:  Model Wenger Small Instrument Storage cabinets #166E001. .

1) Shelves:  9 adjustable.
2) Cabinet construction: 3/4" industrial grade composite wood with no added

formaldehyde and polyester laminate finish in standard color offerings.
3) Doors: Double locking doors.
4) Interior storage bins: includes (4) small bins; (5) medium bins; (2) large bins.
5) Standard 10-year warranty.

B. Mailroom Special Units.
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1. Style:  Flush overlay.  Ease doors and drawer fronts slightly at edges.
2. Primary Construction :  Plastic-laminate clad  units, with manufacturer's standard material 

countertops.
3. Mail Slot Units:  Manufacturer's standard units; sizes and configurations indicated on

drawings.
2.07 CABINET HARDWARE

A. Manufacturer's standard types, styles and finishes.
B. Comply with BHMA A156.9 requirements.
C. Locks:  Provide locks on casework drawers and doors in all locations where casework is

shown. Lock with 5 pin cylinder and 2 keys per lock.
1. Hinged Doors:  Cam type lock, bright chromium plated over nickel on base material.
2. Tall Hinged Doors:  Three-point latching system.
3. Keying:  Key locks alike within a space; key each room separately.
4. Master Key System:  All locks operable by master key.

D. Shelves in Cabinets:
1. Shelf Standards and Rests:  Vertical standards with rubber button fitted rests, satin

chromium plated over nickel on base material.
E. Swinging Doors:  Hinges, pulls, and catches.

1. Hinges:  Visible, number as required by referenced standards for width, height, and weight
of door.
a. Visible Hinges:  Installed on framed cabinet face, and on door face, bright chromium

plated over nickel on base material.
2. Pulls:  Chrome wire pulls, 4 inches wide.
3. Catches:  Magnetic.

F. Drawers:  Pulls and slides.
1. Pulls:  Chrome wire pulls, 4 inches wide.
2. Slides:  Steel, full extension arms, ball bearings; self-closing; capacity as recommended

by manufacturer for drawer height and width.
2.08 MATERIALS

A. Adhesives Used for Assembly:  Comply with VOC requirements for adhesives and sealants as
specified in Section 01 6116.

B. Wood-Based Materials:
1. Certified as sustainably harvested as specified in Section 01 6000.
2. Solid Wood:  Air-dried to 4.5 percent moisture content, then tempered to 6 percent

moisture content before use.
3. Composite Wood Panels:  Containing no urea-formaldehyde resin binders.

C. Concealed Solid Wood or Plywood:  Any species and without defects affecting strength or
utility.

D. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific
applications. complying with Grade requirements, and standard with the manufacturer.

E. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.
2.09 ACCESSORIES

A. Plastic Edge Banding:  Extruded PVC, flat  shaped; smooth  finish; self locking serrated tongue;
of width to match component thickness.
1. Color:  As selected by Architect from manufacturer's standard range.
2. Use at exposed edges.
3. Use at exposed shelf edges.

B. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized
or chrome-plated finish in concealed locations and stainless steel or chrome-plated finish in
exposed locations.



Port Jervis City School District 12 3200
Additions & Alterations to PJMS RE-BID 02.04.2022 Manufactured Wood Casework
Project No. 2019-011 PH1  Page No. 6  of 7 

C. Concealed Joint Fasteners:  Corrosion-resistant, standard with manufacturer.
D. Grommets:  Standard plastic, painted metal, or rubber grommets for cut-outs, in color to match

adjacent surface.
E. Sealant for Use in Casework Installation:

1. Manufacturer's recommended type.
PART 3  EXECUTION
3.01 PREPARATION

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.

3.02 EXAMINATION
A. Site Verification of Environmental Conditions:

1. Do not deliver casework until the following conditions have been met:
a. Building has been enclosed (windows and doors sealed and weather-tight).
b. An operational HVAC system that maintains temperature and humidity at occupancy

levels has been put in place.
c. Ceiling, overhead ductwork, piping, and lighting have been installed.
d. Installation areas do not require further “wet work” construction.

B. For Base Cabinets Installation:  Examine floor levelness and flatness of installation space. Do
not proceed with installation if encountered floor conditions required more than 1/2 inch leveling
adjustment.  When installation conditions are acceptable, for each space, establish the high
point of the floor.  Set and make level and plumb first cabinet in relation to this high point.

C. For Wall Cabinets Installation:  Examine wall surfaces in installation space.  Do not proceed
with installation if the following conditions are encountered:
1. Maximum variation from plane of masonry wall exceeds 1/4 inch in 10 ft and 1/2 inch in 20

ft or more, and/or maximum variation from plumb exceeds 1/4 inchper story.
2. Maximum Variation of finished gypsum board surface from true flatness:  1/8 inch in 10

feet in any direction.
D. Verify adequacy of support framing and anchors.
E. Verify that service connections are correctly located and of proper characteristics.

3.03 INSTALLATION
A. Perform installation in accordance with manufacturer's instructions.
B. Use anchoring devices to suit conditions and substrate materials encountered. Use concealed

fasteners to the greatest degree possible.  Use exposed fasteners only where allowed by
approved shop drawings, or where concealed fasteners are impracticable.

C. Set casework items plumb and square, securely anchored to building structure.
D. Align cabinets to adjoining components, install filler and/or scribe panels where necessary to

close gaps.
E. Fasten together cabinets in continuous runs, with joints flush, uniform and tight.  Misalignment

of adjacent units not to exceed 1/16 inch. In addition, do not exceed the following tolerances:
1. Variation of Tops of Base Cabinets from Level:  1/16 inch in 10 feet.
2. Variation of Faces of Cabinets from a True Plane:  1/8 inch in 10 feet.
3. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch.
4. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch.

F. Base Cabinets:  Fasten cabinets to service space framing and/or wall substrates, with fasteners
spaced not more than 16 inches on center. Bolt adjacent cabinets together with joints flush,
tight, and uniform.

G. Install hardware uniformly and precisely.
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H. Countertops:  Install countertops intended and furnished for field installation in one true plane,
with ends abutting at hairline joints, and no raised edges.

I. Replace units that are damaged, including those that have damaged finishes.
3.04 ADJUSTING

A. Adjust operating parts, including doors, drawers, hardware, and fixtures to function smoothly.
3.05 CLEANING

A. Clean casework and other installed surfaces thoroughly.
3.06 PROTECTION

A. Do not permit finished casework to be exposed to continued construction activity.
B. Protect casework and countertops from ongoing construction activities.  Prevent workmen from

standing on, or storing tools and materials on casework or countertops.
C. Repair damage, including to finishes, that occurs prior to Date of Substantial Completion, using

methods prescribed by manufacturer; replace units that cannot be repaired to like-new
condition.

3.07 SCHEDULES
A. See sheet A910 :  .

END OF SECTION
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SECTION 12 3600
COUNTERTOPS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Countertops for architectural cabinet work.
B. Countertops for plastic laminate manufactured casework.
C. Wall-hung counters and vanity tops.
D. Window Sills

1.02 RELATED REQUIREMENTS
A. Section 06 4100 - Architectural Wood Casework.
B. Section 123200 - Manufactured Wood Casework.

1.03 REFERENCE STANDARDS
A. ANSI A208.1 - American National Standard for Particleboard 2016.
B. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of

Plastics in a Horizontal Position 2018.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
D. AWI (QCP) - Quality Certification Program Current Edition.
E. ISFA 2-01 - Classification and Standards for Solid Surfacing Material 2013.
F. NEMA LD 3 - High-Pressure Decorative Laminates 2005.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:  Complete details of materials and installation ; combine with shop drawings of

cabinets and casework specified in other sections.
C. Selection Samples:  For each finish product specified, color chips representing manufacturer's

full range of available colors and patterns.
D. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.
E. Certificate:  Submit labels and certificates required by quality assurance and quality control

 programs.
1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Natural Stone Institute (NSI) Accredited Natural Stone Fabricator;
www.naturalstoneinstitute.org/#sle.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience.

C. Quality Certification:
1. Comply with AWI (QCP) woodwork association quality certification service/program in

accordance with requirements for work specified in this section:  www.awiqcp.org/#sle.
2. Provide designated labels on shop drawings as required by certification program.
3. Provide designated labels on installed products as required by certification program.
4. Submit certifications upon completion of installation that verifies this work is in compliance

with specified requirements.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,

in accordance with requirements of local authorities having jurisdiction.
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1.07 FIELD CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits

recommended by manufacturer for optimum results.  Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2  PRODUCTS
2.01 COUNTERTOPS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Plastic Laminate Countertops:  High-pressure decorative laminate (HPDL) sheet bonded to
substrate.
1. Laminate Sheet , Type HPL :  NEMA LD 3, Grade HGS , 0.048 inch  nominal thickness.

a. Manufacturers:
1) Formica Corporation :  www.formica.com/#sle.
2) Panolam Industries International, Inc; Nevamar Hi-Wear:

  www.panolam.com/#sle.
3) Wilsonart :  www.wilsonart.com/#sle.
4) Substitutions:  See Section 01 6000 - Product Requirements.

b. Surface Burning Characteristics:  Flame spread index of 25, maximum; smoke
developed index of 450, maximum; when tested in accordance with ASTM E84.

c. Finish:  Matte or suede, gloss rating of 5 to 20.
d. Surface Color and Pattern:  As selected by Architect from the manufacturer's full line.

2. Exposed Edge Treatment:  Molded PVC  edge with T-spline, sized to completely cover
edge of panel.
a. Color:  As selected by Architect from the manufacturer's full line.

3. Back and End Splashes:  Same material, same construction.
4. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section

11 - Countertops, Custom Grade.
5. Location: All countertops to be Plastic Laminate unless otherwise indicated.

C. Epoxy Resin Countertops:  Filled epoxy resin molded into homogenous, non-porous sheets; no
surface coating and color and pattern consistent throughout thickness; with integral or
adhesively seamed components.
1. Manufacturers:

a. Durcon, Inc :  www.durcon.com/#sle.
b. Prime Industries, Inc :  www.piilab.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

2. Flat Surface Thickness:  1 inch, nominal.
3. Flammability:  Self-extinguishing, when tested in accordance with ASTM D635.
4. Surface Finish:  Smooth, non-glare.
5. Color:  Black.
6. Exposed Edge Shape:  1/8 inch bevel chamfer.
7. Back and End Splashes:  Same material, same thickness; separate for field attachment.
8. Located in ART Rm. only, on all horizontal surfaces.

D. Solid Surfacing Countertops and Window Sills:  Solid surfacing sheet or plastic resin casting
over continuous substrate.
1. Flat Sheet Thickness:  1/2 inch, minimum.
2. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA

LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.
a. Manufacturers:

1) Avonite Surfaces ; Aristech Surfaces :  www.avonitesurfaces.com/#sle.
2) Dupont ; Corian :  www.corian.com/#sle.
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3) LG Hausys America, Inc; HI-MACS 12mm:  www.lghausysusa.com/#sle.
4) Substitutions:  See Section 01 6000 - Product Requirements.

b. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
c. Color/Pattern Family:  Fine-grained "salt-and-pepper" look, low contrast .

3. Other Components Thickness:  1/2 inch, minimum.
4. Exposed Edge Treatment:  Built up to minimum 1-1/4 inch thick; square edge; use marine

edge at sinks.
5. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.
6. Located in Administration (Reception Desk and back counter) and  at Nurse's Office- (all

horizontal surfaces).
2.02 MATERIALS

A. Wood-Based Components:
1. Wood fabricated from old growth timber is not permitted.

B. Particleboard for Supporting Substrate:  ANSI A208.1 Grade 2-M-2, 45 pcf minimum density;
minimum 3/4 inch thick; join lengths using metal splines.

C. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

D. Joint Sealant:  Mildew-resistant silicone sealant.
2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against

cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or

unnecessary cutouts or fixture holes.
B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise

indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof

glue.
2. Height:  4 inches, unless otherwise indicated.

C. Solid Surfacing:  Fabricate tops and wall panels up to 144 inches long in one piece; join pieces
with adhesive sealant in accordance with manufacturer's recommendations and instructions.

D. Wall-Mounted Counters:  Provide skirts, aprons, brackets, and braces as indicated on
drawings, finished to match.

PART 3  EXECUTION
3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets

are installed in proper locations.
3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best

result for the substrate under the project conditions.
3.03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level;
shim where required.
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B. Attach plastic laminate countertops using screws with minimum penetration into substrate
board of 5/8 inch.

C. Attach epoxy resin countertops using compatible adhesive.
D. Seal joint between back/end splashes and vertical surfaces.

3.04 TOLERANCES
A. Variation From Horizontal: 1/8 inch in 10 feet, maximum.
B. Offset From Wall, Countertops:  1/8 inch maximum; 1/16 inch minimum.
C. Field Joints:  1/8 inch wide, maximum.

3.05 CLEANING
A. Clean countertops surfaces thoroughly.

3.06 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 12 4813
ENTRANCE FLOOR MATS AND FRAMES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Extruded aluminum entrance floor grilles.
B. Recessed mat frames.

1.02 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data indicating properties of walk-off surface, component dimensions

and recessed frame characteristics.
C. Shop Drawings:  Indicate dimensions and details for recessed frame.
D. Samples:  Submit two samples, [___] by [___] inch in size illustrating pattern, color, finish, and

edging.
E. Maintenance Data:  Include cleaning instructions and stain removal procedures.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Entrance Floor Grilles and Gratings: Basis of Design: Mats, Inc. "Dual Track" system with AD
frame.
1. Mats, Inc. ; www.matsinc.com/#sle. .
2. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 ENTRANCE FLOOR GRILLES AND GRATINGS
A. Entrance Floor Grilles:  Recessed extruded aluminum grille assembly with nominal 1 inch wide

tread strips running perpendicular to traffic flow, slots between treads, and perimeter frame
forming sides of recess; grille hinged for access to recess.
1. Recess Depth:  1-5/8".
2. Tread Surfaces:  Alternating serrated anodized aluminum and nylon carpet.
3. Colors:  To be selected by Architect from manufacturer's standard selection.
4. Length in Direction of Traffic Flow:   72 inches.
5. Width Perpendicular to Traffic Flow:  Full width of entrance door opening.
6. Frame:  Anodized aluminum for embedding in concrete; minimal exposed trim; stud or

hook concrete anchors.
B. Mounting:  Top of non-resilient members level with adjacent floor.
C. Structural Capacity:  Capable of supporting a rolling load of 500 pounds without permanent

deformation or noticeable deflection.
D. Vibration Resistant Fabrication:  All members welded, riveted, or bolted; no snap or friction

connections.
2.03 FABRICATION

A. Construct recessed mat frames square, tight joints at corners, rigid.  Coat surfaces with
protective coating where in contact with cementitious materials.

B. Fabricate mats in single unit sizes; fabricate multiple mats where indicated on drawings.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that floor opening for mats are ready to receive work.
3.02 PREPARATION

A. Mats:  Verify size of floor recess before fabricating mats.
B. Vacuum clean floor recess.
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3.03 INSTALLATION
A. Install walk-off surface in floor recess flush with finish floor after cleaning of finish flooring.

3.04 TOLERANCES
A. Maximum Gap Formed at Recessed Frame From Mat Size:  1/4 inch.

END OF SECTION
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SECTION 12 6613
TELESCOPING BLEACHERS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Telescoping bleachers.
B. Electric motor operators, controls, and internal wiring.

1.02 RELATED REQUIREMENTS
A. Section 26 0583 - Wiring Connections:  Connection of electric motors and controls.

1.03 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
B. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of

Plastics in a Horizontal Position 2018.
C. ASTM D1929 - Standard Test Method for Determining Ignition Temperature of Plastics 2020.
D. ASTM D2843 - Standard Test Method for Density of Smoke from the Burning or Decomposition

of Plastics 2019.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials

2021a.
F. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
G. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel 2018.
H. NFPA 102 - Standard for Grandstands, Folding and Telescopic Seating, Tents, and Membrane

Structures 2021.
I. PS 1 - Structural Plywood 2009 (Revised 2019).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage handling and requirements.
3. Installation methods.

C. Shop Drawings:  Complete layout with dimensions, seat heights, row spacing and rise, aisle
widths and locations, points of connection to substrate, assembly dimensions, and material
types and finishes.
1. Provide drawings customized to this project.
2. Include Professional Engineer certification.
3. Wiring Diagrams: Show locations of motors, electrical wiring, and rough-in connections.

D. Selection Samples:  For each material for which color selection is required, submit samples, 2
by 2 inches in size, illustrating colors and finishes available.

E. Operation and Maintenance Data:  Manufacturer's operation and maintenance instructions,
including annual inspection and maintenance and bi-annual inspection by a Professional
Engineer or manufacturer factory service personnel.

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this

section, with not less than ten  years of  documented  experience.
B. Installer Qualifications:  Manufacturer's installation crew.
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C. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M, AWS D1.3/D1.3M, and no more than 12 months before the start of
scheduled welding work.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Store, in original packaging, under cover and elevated above grade.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective Work within a five year period after Date of Substantial Completion. Replace

parts that fail under normal use at no extra charge to Owner.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Telescoping Bleachers:
1. Hussey Seating Company ; Maxam Series :  www.husseyseating.com/#sle.

2.02 TELESCOPING BLEACHERS
A. Telescoping Bleachers:  Factory assembled tiered benches that retract horizontally into depth

approximately the same as a single row depth, with fixed seats mounted on leading edge of
platforms.
1. Provide a design certified by a licensed Professional Engineer licensed in the State in

which the Project is located.
2. Design to comply with applicable requirements of NFPA 102 and requirements of code

authorities having jurisdiction; where conflicts between requirements occur, comply with
whichever is more stringent.

3. Design with solid fascia (riser) or seat fronts that conceal interior mechanisms when fully
retracted, fitting tightly enough to prevent climbing up face; at front row provide key
locked, hinged fascia (skirt) to cover gap between seat riser/fascia and floor.

4. Configurations:  As indicated on drawings.
5. Wheelchair Spaces:  Allow portions of first row, as indicated, to be manually retracted

without affecting other rows; provide removable railings at row two behind wheelchair
spaces in compliance with ADA Standards.

6. Operation:  Motor operated.
B. Design Loads:  Design to withstand the following loading conditions:

1. Live Load on Structural Supports: 100 psf, minimum, of gross horizontal projection.
2. Live Load on Seats and Walking Surfaces: 120 pounds per linear foot.
3. Lateral Sway Stress on Structural Supports:  24 pounds per linear foot of seat plank.
4. Perpendicular Sway Stress on Structural Supports:  10 pounds per linear foot of seat

plank.
C. Dimensions:  

1. See drawings for overall dimensions.
2. Rows: 4 .
3. Rise Per Row:  11-5/8 inches .
4. Row Depth:  24 inches .
5. Seat Height Above Tread:  6 inches.

D. Structural Supports:  Steel or aluminum; manufacturer's standard wheeled carriages supporting
each tier separately, with moving parts permanently lubricated and metal parts cushioned to
prevent metal-to-metal contact during operation.
1. Design so that each row carriage so that it will individually support the design loads and is

self supporting when fully assembled without dependence on platform panels or boards,
seats, or fascia.

2. Welding:  In accordance with AWS D1.1/D1.1M and AWS D1.3/D1.3M.
3. Bolting:  Use lock-washers or locknuts.
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4. Wheels:  Minimum 5 inch diameter by 1-1/8 inch wide, with non-marring rubber tires; ball,
roller, or oil-impregnated metal bearings; minimum of 2 wheels at each floor support.

5. Finish:  Manufacturer's standard enamel or powder coating.
6. Row Locking:  Automatically mechanically lock each carriage to adjacent carriages when

fully extended.
7. Unlocking:  Automatically unlock all rows before engaging retraction mechanism.

E. Motor Operation:  Manufacturer's standard drive mechanism, using motor adequately sized for
the purpose.
1. Provide UL listed electrical components and wiring.
2. Controls:  Start, Stop, Forward, and Reverse in a single control unit.
3. Control Station:  Removable plug-in low-voltage pendant station, with first-row plug-in

location for each motor.
4. Limit Switches:  Automatically stop operation when unit has reached fully open or fully

closed position.
5. Provide all wiring internal to bleacher units, to junction box located where indicated;

ensure that wiring is not energized except during operation.
6. Electrical Characteristics:  120V, single phase, 60 Hz.
7. Provide access to motor from front side of bleachers; a hinged front skirt or hinged section

at least 30 inches wide is acceptable.
2.03 SEAT AND PLATFORM COMPONENTS

A. Seat/Fascia Assembly:  Continuous, molded UV-stabilized high-density polyethylene plastic,
seat minimum 1 inch thick, textured finish, homogeneous color throughout, color as selected
from manufacturer's standard selection; approximately 18 inch long sections independently
removable with tongue-and-groove or rabbeted interlock at end joints.
1. Shape:  Ergonomically contoured, with internal ribs spaced for natural flexibility; rear edge

cantilevered to provide toe room of not less than 3 inches; no openings to trap debris.
2. Fire Retardance:  Self-ignition temperature of 650 degrees F or greater when tested in

accordance with ASTM D1929; smoke developed index of 450 or less, when tested in
accordance with ASTM E84, or 75 or less when tested in thickness intended for use in
accordance with ASTM D2843; and burning extent of 1 inch or less when tested in
thickness intended for use in accordance with ASTM D635.

3. Provide end caps of same material and finish on each exposed end.
4. Supports:  Internal steel reinforcement of each seat segment bolted to platform nose

member; minimum two bolts per segment.
B. Platform, Tread, and Step Structure:  Plywood continuously supported on front and rear with

side joints tongue-and-grooved.
1. Plywood:  PS 1, 5-ply southern pine or polyethylene-overlaid douglas fir or southern pine,

Grade A-C.
2. Plywood Thickness:  5/8 inch, minimum.
3. Front (Nose), Rear, and Intermediate Supports:  Steel channel or tube, hot-dipped

galvanized.
4. Provide end caps of same material and finish on each exposed end.
5. Finish:  High gloss clear urethane, both sides, unless polyethylene finished.
6. Nosings:  Formed steel, minimum, G60/Z275 hot-dipped galvanized.
7. At aisles provide permanently attached intermediate steps of same construction and

finish.
8. At bottom of aisles provide step in front of first riser, hinged to first platform to fold for

storage.
2.04 HANDRAILS AND RAILINGS

A. Provide the following railings:
1. Aisle Handrails: Single post folding railing segment mounted in center of aisle at every

other row beginning at row 2.
2. End of Row Guardrails:  Self-storing, at open ends of sections beginning at row 2.
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3. Height: 42 inches above adjacent platform or tread.
B. Design handrails and railings to withstand the following loads:

1. Concentrated Load on Handrails:  200 pounds in any direction.
2. Concentrated Load on Guardrails:  200 pounds in any direction along top rail.
3. Live Load on Handrails:  50 pounds per linear foot, applied in any direction.
4. Live Load on Guardrails:

a. Horizontal:  50 pounds per linear foot, applied at the guardrail height.
b. Vertical:  100 pounds per linear foot, applied vertically to top of guardrail.

C. Railing Construction:  Round steel or aluminum pipe or tube, with formed elbows at corners and
caps at ends of straight runs.
1. Aluminum:  1.66 inches minimum outside diameter; natural anodized finish.
2. Steel:  1-1/2 inch minimum outside diameter, with 11 gauge, 0.12 inch minimum wall

thickness; textured powder coat epoxy finish.
2.05 ACCESSORIES

A. Fillers and Closures:
1. Sides of Extended Units:  Vinyl curtains.
2. Vinyl Curtains:  18 ounce vinyl with grommets; color as selected from manufacturer's

standard palette.
B. Motion Monitor:  Strobe light and warning horn rated at 150 dB, both of which operate

continuously during movement of any section of bleachers; mount strobe light where it is clearly
visible to entire bleacher installation.

C. Scorer's Table:  8 feet wide by 15 inches deep; relocatable to any row of any section without
mounting brackets.

D. Fasteners:  Provide hardware and fasteners in accordance with manufacturer's
recommendations.

E. Anchorage:  As indicated on drawings; provide hardware in accordance with manufacturer's
recommendations.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are consistent with those on the shop drawings.
B. Verify that electrical rough-ins have been installed and are accessible.
C. Do not begin installation until substrates have been properly prepared and area has been

cleared of obstructions.
D. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory

preparation before proceeding.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Do not field cut or alter seats, fascia, or structural members without approval.
C. Provide manufacturer's field representative to inspect completed installation.

3.03 ADJUSTING
A. Lubricate, test, and adjust each moving assembly to ensure proper operation in compliance

with manufacturer's recommendations.
3.04 CLEANING

A. Clean exposed and semi-exposed assembly surfaces.
B. Touch up finishes on damaged or soiled areas.
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3.05 CLOSEOUT ACTIVITIES
A. Demonstration and Training:  Provide manufacturer's field representative to demonstrate to and

train Owner's operating personnel in proper operation of equipment.
1. Location:  On site using installed equipment.
2. Time:  As agreed between Owner and Contractor.

3.06 PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair, or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 14 2100
ELECTRIC TRACTION ELEVATORS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Complete electric traction elevator systems.
1. Passenger type.

B. Elevator Maintenance Contract.
1.02 RELATED REQUIREMENTS

A. Section 04 2000 - Unit Masonry:  Masonry hoistway enclosure; building-in and grouting
hoistway door frames.

B. Section 09 6500 - Resilient Flooring:  Floor finish in car.
C. Section 26 0533.13 - Conduit for Electrical Systems:

1. Conduit to elevator equipment devices remote from elevator machine room or hoistway .
D. Section 26 0583 - Wiring Connections:

1. Electrical service to main disconnect located in elevator machine room.
E. Section 28 4600 - Fire Detection and Alarm:

1. Fire and smoke detectors and interconnecting devices.
2. Fire alarm signal lines to elevator controller cabinet.

1.03 REFERENCE STANDARDS
A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 2020.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
C. AISC 360 - Specification for Structural Steel Buildings 2016 (Revised 2021).
D. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,

Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices 2019, with Errata (2021).

E. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes 2021.

F. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric) 2021.

G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
H. ITS (DIR) - Directory of Listed Products current edition.
I. NEMA LD 3 - High-Pressure Decorative Laminates 2005.
J. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
K. NFPA 80 - Standard for Fire Doors and Other Opening Protectives 2022.
L. UL (DIR) - Online Certifications Directory Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate work with other installers to provide necessary conduits for proper installation
of wiring, including but not limited to, the following:
a. Elevator equipment devices remote from elevator machine room or hoistway.
b. Remote group automatic panel in lobby from controller cabinet.
c. Telephone service for machine room.
d. Elevator pit for lighting and sump pump .
e. Fire alarm panel from controller cabinet.
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2. Coordinate work with other installers for equipment provisions necessary for proper
elevator operation, including but not limited to, the following:
a. Automatic transfer switches with auxiliary contacts for emergency power transfer

status indication.
b. Shunt trip devices for automatic disconnection of elevator power prior to fire

suppression system activation; include provisions for shunt trip power monitoring.
B. Preinstallation Meeting:  Convene meeting at least one week prior to start of this work.

1. Review schedule of installation, proper procedures and conditions, and coordination with
related work.

C. Construction Use of Elevator:  Not permitted.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Submit data on following items:

1. Signal and operating fixtures, operating panels, and indicators.
2. Car design, dimensions, layout, and components.
3. Car and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

C. Shop Drawings:  Include appropriate plans, elevations, sections, diagrams, and details on
following items:
1. Elevator Equipment and Machines:  Size and location of driving machines, power units,

controllers, governors, and other components.
2. Hoistway Components:  Size and location of car machine beams, guide rails, buffers,

ropes, and other components.
3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to

building structural framing.
4. Clearances and over-travel of car and counterweight.
5. Locations in hoistway and machine room of traveling cables and connections for car

lighting, telephone, and [_____].
6. Location and sizes of hoistway and car doors and frames.
7. Electrical characteristics and connection requirements.
8. Indicate arrangement of elevator equipment and allow for clear passage of equipment

through access openings.
D. Samples:  Submit samples illustrating car floor material, car interior finishes, car and hoistway

door and frame finishes, and handrail material and finish  in the form of cut sheets or finish color
selection brochures .

E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

F. Initial Maintenance Contract.
G. Maintenance Contract:  Submit proposal to Owner for standard one year continuing

maintenance contract agreement in accordance with ASME A17.1 and requirements as
indicated, starting on date initial maintenance contract is scheduled to expire.
1. Indicate in proposal the services, obligations, conditions, and terms for agreement period

and for renewal options.
H. Operation and Maintenance Data:

1. Parts catalog with complete list of equipment replacement parts; identify each entry with
equipment description and identifying code.

2. Operation and maintenance manual.
3. Schematic drawings of equipment, and wiring diagrams of installed electrical equipment

with list of corresponding symbols to identify markings on machine room and hoistway
apparatus.
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1.06 QUALITY ASSURANCE
A. Maintain one copy of each quality standard document on site.
B. Designer Qualifications:  Design guide rails under direct supervision of a licensed Professional

Structural Engineer experienced in design of this type of work and licensed in the State in
which the Project is located.

C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum ten years documented experience.

D. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least five years of documented experience.

E. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and no more than 12 months before start of scheduled welding work.

F. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of type specified in this section.

G. Products Requiring Fire Resistance Rating:  Listed and classified by ITS (DIR), UL (DIR), or
testing agency acceptable to authorities having jurisdiction.

H. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) or testing agency
acceptable to authorities having jurisdiction as suitable for the purpose indicated in construction
documents.

1.07 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide manufacturer's warranty for elevator operating equipment and devices for one year

from Date of Substantial Completion.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Basis of Design - Electric Traction Elevators:  Otis Elevator Company ; Gen2 series. .
B. Other Acceptable Manufacturers - Electric Traction Elevators:

1. Schindler Elevator Corporation; Schindler 3100:  www.us.schindler.com/#sle.
C. Substitutions:  See Section 01 6000 - Product Requirements.
D. Products other than Basis of Design are subject to compliance with specified requirements and

prior approval of Architect. By using products other than Basis of Design, the Contractor
accepts responsibility for costs associated with any necessary modifications to related work,
including any design fees.

E. Source Limitations:  Provide elevator and associated equipment and components produced by
the same manufacturer as the other elevator equipment used for this project and obtained from
a single supplier.

2.02 ELECTRIC TRACTION ELEVATORS
A. Electric Traction  Passenger  Elevator :

1. Electric Traction Elevator Equipment:
a. Gearless Traction Machine:  Single wrapped traction driving sheave, with dual brake.

2. Drive System:
3. Operation Control Type:
4. Service Control Type:

a. Standard service control only.
5. Interior Car Height:  93 inch.
6. Electrical Power:  480 volts; alternating current (AC); three phase; 60 Hz.
7. Rated Net Capacity:  2100 pounds.
8. Rated Speed:  100 feet per minute.
9. Hoistway Size:  As indicated on drawings.
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10. Interior Car Platform Size:  As indicated on drawings.
11. Elevator Pit Depth:  60 inch.
12. Overhead Clearance at Top Floor:  151 inch.
13. Travel Distance:  As indicated on drawings.
14. Number of Stops:  As indicated on drawings.
15. Number of Openings:  [_____] Front; [___] Rear.
16. Traction Machine Location:  Top of hoistway shaft.

2.03 COMPONENTS
2.04 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with ASME A17.1, applicable local codes, and authorities
having jurisdiction (AHJ).

B. Accessibility Requirements:  Comply with ADA Standards.
C. Perform structural steel design, fabrication, and installation in accordance with AISC 360.
D. Perform welding of steel in accordance with AWS D1.1/D1.1M.
E. Fabricate and install door and frame assemblies in accordance with NFPA 80 and complying

with requirements of authorities having jurisdiction (AHJ).
F. Perform electrical work in accordance with NFPA 70.

2.05 OPERATION  CONTROLS
A. Elevator Controls:  Provide landing operating panels, landing indicator panels, and [_____].

1. Landing Operating Panels:   Metallic  type, one for originating "Up" and one for originating
"Down" calls, one button only at terminating landings; with illuminating indicators.

2. Landing Indicator Panels:  Illuminating.
3. Comply with ADA Standards for elevator controls.

B. Interconnect elevator control system with building security, fire alarm, card access, smoke
alarm, building management control, and [_____] systems.

C. Door Operation Controls:
1. Program door control to open doors automatically when car arrives at floor landing.
2. Render "Door Close" button inoperative when car is standing at dispatch landing with

doors open.
3. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equipped

with photo-electric light rays.
2.06 OPERATION CONTROL TYPE
2.07 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M), natural anodized finish unless otherwise
indicated.

B. Plastic Laminate:  NEMA LD 3, Type HGS, color as selected by Architect from manufacturer's
standard line of colors.

2.08 CAR AND HOISTWAY ENTRANCES
A. Elevator, No. [___]:

1. Car and Hoistway Entrances, Main Elevator Lobby:
a. Framed Opening Finish and Material:  Alkyd enamel on steel.
b. Car Door Material:  Powder coat on steel, with rigid sandwich panel construction.
c. Hoistway Door Material:  Powder coat on steel, with rigid sandwich panel

construction.
2.09 CAR EQUIPMENT AND MATERIALS

A. Elevator Car, No. [___]:
1. Car Operating Panel:  Provide main and auxiliary; flush-mounted applied face plate, with

illuminated call buttons corresponding to floors served with "Door Open/Door Close"
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buttons, "Door Open" button, "Door Close" button, alarm button, and [_____].
a. Panel Material:  Integral with front return; one per car.
b. Car Floor Position Indicator:  Above door with illuminating position indicators.
c. Locate alarm button where it is unlikely to be accidentally actuated; not more than 54

inch above car finished floor.
2. Flooring:  Carpeting.
3. Front Return Panel:  Match material of car door.
4. Door Wall:  Plastic laminate on plywood.
5. Hand Rail:  Aluminum, at three side walls. Provide open clearance space 1-1/2 inch (38

mm) wide to face of wall.
a. Aluminum Finish:  Clear anodized.

6. Ceiling:  
2.10 FINISHES

A. Powder Coat on Steel:  Clean and degrease metal surface; apply one coat of primer; two coats
of powder coat.

B. Finish Paint for Metal Surfaces:  Alkyd enamel, semi-gloss, color as selected, comply with VOC
limitations of authorities having jurisdiction (AHJ).

C. Clear Anodized Finish:  Class I, AAMA 611 AA-M12C22A41 Clear anodic coating with
electrolytically deposited organic seal; not less than 0.7 mils, 0.0007 inch thick.

END OF SECTION
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SECTION 31 1000
SITE CLEARING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Clearing and protection of vegetation.
B. Removal of existing debris.

1.02 RELATED REQUIREMENTS
A. Section 01 1000 - Summary:  Limitations on Contractor's use of site and premises.
B. Section 01 5000 - Temporary Facilities and Controls:  Site fences, security, protective barriers,

and waste removal.
C. Section 01 5713 -  Erosion and Sediment Control.
D. Section 01 7000 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products.

E. Section 31 2200 - Grading:  Fill material for filling holes, pits, and excavations generated as a
result of removal operations.

F. Section 31 2323 - Fill:  Fill material for filling holes, pits, and excavations generated as a result
of removal operations.

PART 2  PRODUCTS -- NOT USED
PART 3  EXECUTION
3.01 SITE CLEARING

A. Comply with other requirements specified in Section 01 7000.
B. Minimize production of dust due to clearing operations; do not use water if that will result in ice,

flooding, sedimentation of public waterways or storm sewers, or other pollution.
3.02 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B. Protect existing utilities to remain from damage.
C. Do not disrupt public utilities without permit from authority having jurisdiction.
D. Protect existing structures and other elements that are not to be removed.

3.03 VEGETATION
A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by building structure,

paving, playing fields, lawns, and planting beds.
B. Do not remove or damage vegetation beyond the limits indicated on drawings.
C. Install substantial, highly visible fences at least 3 feet  high to prevent inadvertent damage to

vegetation to remain:
1. At vegetation removal limits.

D. In areas where vegetation must be removed but no construction will occur other than pervious
paving, remove vegetation with minimum disturbance of the subsoil.

E. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes;

preference should be given to on-site uses.
2. Trees:  Sell if marketable; if not, treat as specified for other vegetation removed; remove

stumps and roots to depth of 18 inches.
3. Sod:  Re-use on site if possible; otherwise sell if marketable, and if not, treat as specified

for other vegetation removed.
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F. Restoration:  If vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

3.04 DEBRIS
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.
C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 31 2200
GRADING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Removal of topsoil.
B. Rough grading  the site  for site structures .
C. Finish grading .

1.02 RELATED REQUIREMENTS
A. Section 31 1000 - Site Clearing.
B. Section 31 2316 - Excavation.
C. Section 31 2316.13 - Trenching:  Trenching and backfilling for utilities.
D. Section 31 2323 - Fill:  Filling and compaction.
E. Section 32 9219 - Seeding:  Finish ground cover.

PART 2  PRODUCTS
2.01 MATERIALS

A. Topsoil:  See Section 31 2323.
B. Other Fill Materials:  See Section 31 2323.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the Work are as indicated.
B. Verify the absence of standing or ponding water.

3.02 PREPARATION
A. Identify required lines, levels, contours, and datum.
B. Stake and flag locations of known utilities.
C. Provide temporary means and methods to remove all standing or ponding water from areas

prior to grading.
D. Protect site features to remain, including but not limited to bench marks, survey control points,

existing structures, fences, sidewalks, paving, and curbs, from damage by grading equipment
and vehicular traffic.

E. Protect trees to remain by providing substantial fencing around entire tree at the outer tips of its
branches; no grading is to be performed inside this line.

3.03 ROUGH GRADING
A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing

with foreign materials.
B. Do not remove topsoil when wet.
C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.
D. Do not remove wet subsoil , unless it is subsequently processed to obtain optimum moisture

content.
E. When excavating through roots, perform work by hand and cut roots with sharp axe.
F. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.
G. Remove and replace soils deemed unsuitable by classification and which are excessively moist

due to lack surface water control.
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3.04 SOIL REMOVAL
A. Stockpile topsoil to be re-used on site; remove remainder from site.
B. Stockpile subsoil to be re-used on site; remove remainder from site.
C. Stockpiles:  Use areas designated on site; pile depth not to exceed 8 feet; protect from erosion.

3.05 FINISH GRADING
A. Before Finish Grading:

1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.

B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size.  Remove soil
contaminated with petroleum products.

C. Where topsoil is to be placed, scarify surface to depth of 3 inches.
D. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3

inches.
E. Place topsoil to nominal depth of 6 inches .
F. Place topsoil during dry weather.
G. Remove roots, weeds, rocks, and foreign material while spreading.
H. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of

subgrade.
I. Lightly compact placed topsoil.
J. Maintain stability of topsoil during inclement weather.  Replace topsoil in areas where surface

water has eroded thickness below specifications.
3.06 TOLERANCES

A. Top Surface of Subgrade:  Plus or minus 0.10 foot (1-3/16 inches) from required elevation.
B. Top Surface of Finish Grade:  Plus or minus 0.04 foot (1/2 inch).

3.07 REPAIR AND RESTORATION
A. Existing Facilities, Utilities, and Site Features to Remain:  If damaged due to this work, repair or

replace to original condition.
B. Trees to Remain:  If damaged due to this work, trim broken branches and repair bark wounds; if

root damage has occurred, obtain instructions from Architect as to remedy.
C. Other Existing Vegetation to Remain:  If damaged due to this work, replace with vegetation of

equivalent species and size.
3.08 FIELD QUALITY CONTROL

A. See Section 31 2323 for compaction density testing.
3.09 CLEANING

A. Remove unused stockpiled topsoil and subsoil.  Grade stockpile area to prevent standing
water.

B. Leave site clean and raked, ready to receive landscaping.
END OF SECTION
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SECTION 31 2316
EXCAVATION

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Excavating for building volume below grade, footings, pile caps, slabs-on-grade, paving, site
structures, and utilities within the building.

B. Trenching for utilities outside the building to utility main connections.
C. Temporary excavation support and protection systems.

1.02 RELATED REQUIREMENTS
A. Section 01 5713 -   Erosion and Sediment Control:  Slope protection and erosion control.
B. Section 01 7000 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring. General requirements for dewatering of
excavations and water control.

C. Section 02 4100 - Demolition: Shoring and underpinning existing structures.
D. Section 31 1000 - Site Clearing:  Vegetation and existing debris removal.
E. Section 31 2200 - Grading:  Grading.
F. Section 31 2316.13 - Trenching:  Excavating for utility trenches outside the building to utility

main connections.
G. Section 31 2323 - Fill:  Fill materials, backfilling, and compacting.

1.03 REFERENCE STANDARDS
A. 29 CFR 1926 - Safety and Health Regulations for Construction Current Edition.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Field Quality Control Submittals:  Document visual inspection of load-bearing excavated

surfaces.
PART 2  PRODUCTS
2.01 MATERIALS

A. Bedding and Fill to Correct Over-Excavation:
1. See Section 31 2323 for bedding and corrective fill materials at general excavations.
2. See Section 31 2316.13 for bedding and corrective fill materials at utility trenches.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.
B. Survey existing adjacent structures and improvements and establish exact elevations at fixed

points to act as benchmarks.
1. Resurvey benchmarks during installation of excavation support and protection systems

and notify Owner if any changes in elevations or positions occur or if cracks, sags, or
other damage is evident in adjacent construction.

3.02 PREPARATION
A. Identify required lines, levels, contours, and datum locations.
B. See Section 31 1000 for clearing, grubbing, and removal of existing debris.
C. Locate, identify, and protect utilities that remain and protect from damage.
D. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and

curbs from excavating equipment and vehicular traffic.
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E. Grade top perimeter of excavation to prevent surface water from draining into excavation.
 Provide temporary means and methods, as required, to maintain surface water diversion until
no longer needed, or as directed by Architect.

F. See Sections 01 7000 and 02 4100 for underpinning and shoring of adjacent structures that
could be damaged by excavating work.

3.03 TEMPORARY EXCAVATION SUPPORT AND PROTECTION
A. Excavation Safety:  Comply with OSHA’s Excavation Standard, 29 CFR 1926, Subpart P.

3.04 EXCAVATING
A. Excavate to accommodate new structures and construction operations.

1. Excavate to the specified elevations.
2. Excavate to the length and width required to safely install, adjust, and remove any forms,

bracing, or supports necessary for the installation of the work.
3. Cut utility trenches wide enough to allow inspection of installed utilities.
4. See Section 31 2316.26 for required excavation clearances for pipes in utility trenches.
5. Hand trim excavations.  Remove loose matter.

B. Notify Architect of unexpected subsurface conditions and discontinue affected Work in area
until notified to resume work.

C. Do not interfere with 45 degree bearing splay of foundations.
D. Remove lumped subsoil, boulders, and rock up to 1/3 cubic yard  measured by volume.  
E. Provide temporary means and methods, as required, to remove all water from excavations until

directed by Architect.  Remove and replace soils deemed suitable by classification and which
are excessively moist due to lack of dewatering or surface water control.

3.05 SUBGRADE PREPARATION
A. See Section 31 2323 for subgrade preparation at general excavations.
B. See Section 31 2316.13 for subgrade preparation at utility trenches.

3.06 FILLING AND BACKFILLING
A. Do not fill or backfill until all debris, water, unsatisfactory soil materials, obstructions, and

deleterious materials have been removed from excavation.
B. See Section 31 2323 for fill, backfill, and compaction requirements at general excavations.
C. See Section 31 2316.13 for fill, backfill, and compaction requirements at utility trenches.

3.07 REPAIR
A. Correct areas that are over-excavated and load-bearing surfaces that are disturbed; see

Section 31 2323.
3.08 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and
testing.

B. Provide for visual inspection of load-bearing excavated surfaces by Architect before placement
of foundations.

3.09 CLEANING
A. Stockpile excavated material to be re-used in area designated on site in accordance with

Section 31 2200.
B. Remove excavated material that is unsuitable for re-use from site.
C. Remove excess excavated material from site.

3.10 PROTECTION
A. Divert surface flow from rains or water discharges from the excavation.
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B. Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.

C. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as
to maintain foundation subgrade in satisfactory, undisturbed condition.

D. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
E. Keep excavations free of standing water and completely free of water during concrete

placement.
END OF SECTION



This  Page Intentionally Left Blank



Port Jervis City School District 31 2316.13
Additions & Alterations to PJMS RE-BID 02.04.2022 Trenching
Project No. 2019-011 PH1  Page No. 1  of 7 

SECTION 31 2316.13
TRENCHING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Trenching, backfilling and compacting for sewer mains, water mains, and laterals to mains.
1.02 RELATED REQUIREMENTS

A. Section 31 2323 - Fill and Backfill.
1.03 REFERENCE STANDARDS

A. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)) 2012 (Reapproved 2021).

B. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method 2015, with Editorial Revision (2016).

C. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method 2015.

D. ASTM D2321-05 - Practice for Underground Installation of Thermoplastic Pipe for Sewers and
Other Gravity-Flow Applications.

E. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Shallow Depth); 2005.

1.04 SUBMITTALS
A. See Section 01 3300 for submittal procedures.
B. Samples:  10 lb  sample of each type of fill; submit in air-tight containers to testing laboratory.
C. Materials Sources:  Submit name of imported materials source.
D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used.
E. Compaction Density Test Reports.
F. Proposed backfill and compaction plan.

1.05 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. When fill materials need to be stored on site, locate stockpiles where designated by Owner.

1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2  PRODUCTS
2.01 FILL MATERIALS

A. Use fill materials as described in Section 31 2323 - Fill and Backfill.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.
3.02 TRENCHING

A. Topsoil Removal and Storage:  All topsoil, loam, or other designated materials covering the
areas to be excavated shall be removed and stockpiled, unless stated otherwise.  Stockpiles
shall be established only at approved locations, and they shall be properly maintained until
reused.

B. Pavement Cutting and Breaking:  Pavement covering those areas to be excavated shall be
broken up, removed and then disposed of in accordance with applicable regulations.  All paved
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areas shall be first cut or scored continuously along a straight line, parallel to and on each side
of the centerline of the trench, at a width sufficient for the trench excavation.

C. Pavement cuts in concrete pavement or pavement with a concrete base shall be made by
scoring or cutting the concrete with a concrete saw.  The depth of the saw cut shall be a
minimum of one-third the concrete pavement thickness.  The concrete pavement shall then be
broken up with hand operated, pneumatic paving breakers, before excavation.  Drop hammers
or "headache balls" will not be permitted for breaking up concrete pavement.

D. Pavement cuts in blacktop pavement shall be made by scoring or cutting the pavement with a
concrete saw, pneumatic paving breaker or drop-hammer-type pavement cutter.  The pavement
cut must be continuous, and made for the full depth of the pavement.

E. Excavation within paved areas and street pavement shall be preceded by cutting the pavement
with power tools as described in these Specifications.

F. Notify Construction Manager of unexpected subsurface conditions and discontinue affected
Work in area until notified to resume work.

G. Slope banks of excavations in accordance with OSHA requirements. Where sloping of banks
can not be accomplished due to onsite restrictions trench walls shall be shored and braced
utilizing sheeting methods or other appropriate methods of trench wall stabilization. The
Contractor shall maintain all trenches and excavations in a safe condition.

H. Cut trenches as shown on drawings and/or wide enough to allow inspection of installed utilities.
I. Trench excavations shall be carried to the lines and subgrades shown on the drawings, or

ordered by theConstruction Manager . The Contractor shall excavate all material encountered,
and trench widths for pipes shall be held within the minimum and maximum limits shown on the
drawings. Excavation shall be such that a flat bottom trench of allowable width is established at
the required subgrade elevation for subsequent installation of pipe foundation material.

J. When ordered by the Construction Manager , as a result of unsuitable soil conditions, trench
excavation shall be carried below the required subgrade and a special pipe foundation installed
in conformance with the Contract Documents. The Contractor will be paid for special pipe
foundation, when ordered by the Construction Manager , under the appropriate bid items.
However, if special pipe foundation is required as a result of the Contractor's method of
operation, no payment for special pipe foundation will be made. In any event, the Contractor's
operations shall result in a stable base free from standing water, consistent with trench width
requirements.The contractor shall provide appropriate means and methods to maintain trench
width requirements.

K. Rock shall be trimmed back on each side of the trench so that no rock protrudes within 6" of the
installed pipe.  Rock shall also be trimmed back across the bottom of the trench so that no rock
protrudes within 6" of the installed pipe.

L. Trenches shall not be opened for more than 200' in advance of installed pipe, nor left unfilled
for more than 100' in the rear thereof.  Excavation of the trench shall be fully completed at least
20' in advance of pipe laying operations.

M. Hand trim excavations.  Remove loose matter.
N. Remove large stones and other hard matter that could damage piping or impede consistent

backfilling or compaction.
O. Provide temporary means and methods, as required, to remove all water from trenching until

directed by the Construction Manager . Remove and replace soils deemed unsuitable by
classification and which are excessively moist due to lack of dewatering or surface water
control.

P. Determine the prevailing groundwater level prior to trenching. If the proposed trench extends
less than 1 foot into the prevailing groundwater, control groundwater intrusion with perimeter
drains routed to sump pumps, or as directed by the Construction Manager .
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3.03 SURPLUS MATERIAL
A. On-site disposal of surplus materials from excavation, if permitted, shall be ordered by the

Construction Manager . If required that surplus material be hauled from the site, the Contractor
shall make all arrangement for disposal sites, unless the Owner has designated special
locations. All expenses for disposal shall be borne by the Contractor. Bidders shall carefully
investigate all aspects of surplus material disposing operations. Pavement rubble, tree stumps,
trash and debris shall be disposed of off-site.

B. When it is necessary to haul soft or wet material over streets or pavements, the Contractor shall
provide suitable watertight vehicles to prevent deposits on the streets or pavements.  In all
cases where any materials are dropped from the vehicles of the Contractor, he shall clean up
the same as often as directed, and keep the crosswalks, street and pavements clean and free
from debris.

C. Prior to depositing surplus material at any off-site location, the Contractor shall obtain a written
agreement between himself and the owner of the property on which the disposal of the material
is proposed. The agreement shall state that the owner of the property gives permission for the
Contractor to enter and deposit material of a particular classification on the owner's property at
no expense to the project Owner, and shall include any other conditions pertinent to the
situation as agreed upon by each party. A copy of said agreement shall be furnished to the
Construction Manager .

3.04 MAINTENANCE OF EXCAVATIONS
A. All excavations shall be properly maintained while they are open and exposed.  Sufficient and

suitable barricades, warning lights, flood lights, signs, etc., to protect life and property shall be
installed and maintained at all times until the excavation has been backfilled and graded to a
safe and satisfactory condition.

B. The Contractor shall tightly enclose all open trenches and pits overnight and during non-work
periods with snow fencing or similar type fencing, adequately supported so as to form a tight
barricade.  This work is in addition to that required under the Standard Requirements of this
clause.

3.05 REMOVAL OF WATER
A. All excavations shall be maintained in a dry condition.  The Contractor shall build all drains and

do all ditching, pumping, bailing, and all other work necessary to keep the excavation clear of
groundwater, sewage, or storm water during the progress of the work and until the finished
work is completed to ensure that the work is safe from damage.

B. Where suitable construction conditions cannot be obtained by other methods, the Contractor
shall install and operate a wellpoint dewatering system to drain the site effectively.  Wellpoint
systems shall be sufficient in size to dewater excavations 2' below subgrade and shall be
capable of maintaining the water table at such elevation until the work required to be
constructed in the dry is completed, and until all structures are safe from flotation due to high
groundwater.  To this end the wellpoint system shall be operated continuously on a 24-hour
day, 7-day week schedule.  Wellpoint systems shall be designed and supervised by a reputable
dewatering equipment supplier or contractor.

C. The wellpoint system shall have standby pumping units which must be operated for at least 10
minutes each day. All water pumped or drained from the work shall be disposed of in a manner
satisfactory to the Construction Manager . Necessary precautions shall be taken to protect all
construction against flooding. Cost of wellpointing shall be included in the prices bid for
trenching.

D. The Contractor's methods shall result in an excavated trench having a stable base free of any
standing water.  Cost of removal of water, irrespective of methods used, shall be including the
unit bid prices.  No separate payment shall be made for this work.

E. Backfilling shall be started as soon as structures or pipe installation has been completed and
concrete has acquired a suitable degree of strength, and proceed expeditiously thereafter.
 Backfill shall be started at the lowest section of the area to be backfilled.  Natural drainage
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shall not be obstructed at any time.
F. Backfill material shall be inspected prior to placement and all visible roots, vegetation, organic

matter, or other foreign debris shall be removed.  Stones shall not be placed in clusters which
will create voids.

G. Where excavated rock fragments are of such size that they cannot be used for backfilling,
and/or Contractor elects to dispose of all excavated rock at off-site locations, but in any event
the quantity of on-site material is insufficient to complete the backfilling of the excavated area
and Special Backfill has not been specified or ordered by the Construction Manager , then the
Contractor shall borrow suitable material and complete the backfilling requirements at no
additional cost to the Owner.

H. Backfill material shall not be placed when moisture content is too high to allow proper
compaction.  When material is too dry for adequate compaction, water shall be added to the
extent necessary.

I. No backfill material shall be placed on frozen ground nor shall the material itself be frozen when
placed.  No calcium chloride or other chemicals shall be added to prevent freezing.  Material
incorporated in the backfilling operation which is not in satisfactory condition shall be subject to
rejection and removal at the Contractor's expense.

J. Backfill to contours and elevations indicated using unfrozen materials.
K. Fill up to subgrade elevations unless otherwise indicated.
L. Employ a placement method that does not disturb or damage other work.
M. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,

frozen or spongy subgrade surfaces.
N. Maintain optimum moisture content of fill materials to attain required compaction density.
O. Place and compact pipe bedding materials in equal continuous layers not exceeding 6 inches

compacted depth.
P. Pipe Bedding Material:  Pipe foundations and pipe sidefills to a depth of 1' above the pipe shall

be placed in 6" layers and thoroughly compacted by approved mechanical methods to insure
firm bedding and side support.  Pipe bedding material is specified in Section 31 2323.  The
entire surface of the pipe bedding material shall be compacted by approved mechanical means.

Q. The Contractor shall submit his proposed backfill compaction method plan for approval prior to
the start of this work.

R. Trench and Backfill:  The remainder of the trench shall be backfilled and consolidated in
accordance with one of the following procedures, depending on the location of the trench and
adjacent land use.
1. Procedure I: For pipelines through unimproved areas where subsequent settlement of the

backfill above the pipe bedding material can be tolerated:
a. Backfill material shall be placed in layers not exceeding 12" thick in the trench and

each layer compacted by mechanical means.  The top layers shall be compacted
mechanically and mounded to allow for subsequent settlement.  Maintain trench
surface until completion of contract and repair as necessary within guarantee period.

2. Procedure II: For streets and paved areas where permanent pavement is not to be placed
immediately after backfilling and for lawns and areas where minimum subsequent
settlement of the backfill above the pipe bedding material is required:
a. Same as for Procedure I, except surface of backfill shall be compacted by

mechanical means before placement of temporary paving or pavement subbase.
b. For lawn areas and similar locations, top of backfill shall be compacted by

mechanical means and surface maintained prior to topsoil installation, fine grading,
and seeding.

3. Procedure III: For highways, streets, or pavement where permanent pavement is to be
placed immediately or soon after completion of backfill:
a. Backfill material shall be placed in layers not exceeding 6" thick and each layer

thoroughly compacted by mechanical means.
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4. Under pipe bedding, pipe bedding, pipe bedding, and pipe bedding:  95 percent of
maximum dry density.

5. Trenches under lawns or gardens; around structures, above footings; embankment and
rough site grading:  90 percent of maximum dry density

6. At other locations:  85 percent of maximum dry density.
7. The Construction Manager reserves the right to order additional "In-Place Density" tests

over and above those required under 3.10 to ascertain consistent conformance with the
above compaction requirements for each situation.

S. Reshape and re-compact fills subjected to vehicular traffic.
T. Refer to Section 31 2323 for materials and use.

3.06 TOLERANCES
A. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations.
B. Top Surface of Backfilling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.07 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM

D1556, ASTM D1556, or ASTM D1556.
C. Evaluate results in relation to compaction curve determined by testing uncompacted material in

accordance with ASTM D 698 ("standard Proctor").
D. If tests indicate work does not meet specified requirements, remove work, replace and retest.
E. Frequency of Tests:  one every 100 LF of trench until Backfill and Compaction Method Plan is

approved.  The Backfill and Compaction Method Plan shall consist of a written description of
the materials, methods, and equipment proposed, and test data demonstrating the proposed
materials, methods, and equipment provide the levels of compaction required in these
documents.  Compaction tests shall be conducted at random intervals over the entire trench
depth.  One compaction test shall be provided every 500 LF of trench after approval of Backfill
and Compaction Method Plan.  Any change in material or method will result in testing at the
100 LF interval until revised Method is approved..

3.08 EXISTING FACILITIES
A. General:  The Drawings indicate existing subsurface facilities likely to be encountered during

construction of the work, or located in such close proximity to the work to be done under the
Contract as to require special precautions and methods for their protection.  These facilities
include sewers, drains, water mains, conduits and their appurtenances.  However, all sizes,
locations and heights or depths indicated are only approximately correct and the Contractor
shall conduct his operations with caution and satisfy himself as to the accuracy of the
information given.  He shall not claim nor shall he be entitled to receive compensation for
damages sustained by reason of the inaccuracy of the information given or by reason of his
failure to properly maintain and support such structures.
1. There may be other subsurface facilities, the existence and/or location of which are not

known, such as individual water and gas services, electrical conduits, telephone, unknown
storm drains, etc.  The Contractor shall consult with the owners of these facilities and shall
determine, prior to construction, the location and depth of any such facilities which may
exist in the area to be excavated. The contractor shall follow all requirements of the Safe
Dig protocols.

B. Notification and Protection Procedures:  Except where superseded by State or local
regulations, or in the absence of any applicable regulations, the Contractor shall observe and
comply with the following steps:
1. Prior to excavating or blasting, determine correct field locations of all nearby underground

facilities or arrange for the owner thereof to locate same.
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2. Prior to excavating or blasting, notify owners of nearby underground facilities when
excavating or blasting is to take place, allowing them reasonable time to institute
precautionary procedures or preventive measures which they deem necessary for
protection of their facilities.

3. Prior to excavating or blasting, in cooperation with said owners, provide temporary support
and protection of those underground facilities which may be especially vulnerable to
damage by virtue of their location or those which could create hazardous conditions in the
area if damaged (i.e., gas mains, electrical cable, etc.).

C. In the event of damage to any underground facility from the Contractor's operations,
immediately notify the owner thereof.  No backfilling shall begin at such facility until repairs
have been made by the contractor.

D. In case of an electrical short, or escape of gas or hazardous fluids (resulting from damage to an
underground facility), immediately notify all persons who might be endangered and assist in
their evacuation from the area.

E. Support of Existing Facilities:  Existing facilities encountered within an excavated area shall be
adequately supported, blocked and/or braced in a manner approved by the owner of the facility.
 Such supports shall be left in place, if required by said owner, and to the extent so required.
 Backfilling and compaction under and around the facilities shall be accomplished with extreme
caution so as not to disturb or damage the facility or any supports thereof, and so as to prevent
future settlement and possible rupture of the facilities.

F. Relocation of Existing Facilities: Should the location or position of any gas or water pipe, public
or private sewer or drain, conduit or other structure be such as, in the opinion of the
Construction Manager , to require its removal, realignment or change, such alteration shall be
without cost to the Contractor for the work of removal, realignment or change only; however,
such structure shall be uncovered and supported or sustained by the Contractor at his own cost
and expense, before such removal or before and after such realignment or change, as
constituting part of his Contract. The Contractor shall not become entitled to claim any
damages or extra compensation for or on account of the presence of such structures or on
account of any delay due to removal or rearrangement of the same, but the Contractor shall be
entitled to such an extension of time for the completion of the work as the Construction
Manager  shall decide that the work has been delayed by the removal, realignment or change
of any such obstruction.

G. Specific Protection of Water Mains: Where a minimum 10' horizontal separation or a minimum
18" vertical separation (bottom of water pipe to top of sewer pipe) cannot be maintained
between a water main and sewer line, one or more of the following remedies shall be
incorporated in the work as directed by the Construction Manager .
1. Encase pipe being installed in a watertight steel casing for 10'-0" each side of crossing.
2. Sewer line to be AWWA Water Works Grade 150 psi pressure rated pipe, pressure tested

to ensure water tightness.
3. One full length of water main shall be centered over the sewer line, so that both joints will

be as far from the sewer as possible.
4. Relocate water main to obtain minimum vertical separation.
5. The Contractor shall, prior to start of work, stake out or have staked out, all existing

utilities that exist within his work area.
6. Any water services damaged, temporarily relocated or repaired shall be reconstructed

using HDPE piping up to and including 2" diameter.  Above 2" diameter materials utilized
shall be as determined by the Owner.

3.09 CLEANING
A. Finish grading of all areas disturbed by trenching operations shall be completed within 14 days

of pipe installation unless otherwise approved.
B. Leave unused materials in a neat, compact stockpile.
C. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade

stockpile area to prevent standing surface water.
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D. Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.
END OF SECTION
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SECTION 31 2323
FILL

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for building volume below grade.
B. Backfilling and compacting for utilities outside the building to utility main connections.
C. Filling holes, pits, and excavations generated as a result of removal (demolition) operations.

1.02 RELATED REQUIREMENTS
A. Section 31 2200 - Grading:  Site grading.
B. Section 31 2316 - Excavation:  Removal and handling of soil to be re-used.
C. Section 31 2316.13 - Trenching:  Excavating for utility trenches outside the building to utility

main connections.
1.03 REFERENCE STANDARDS

A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
2019.

B. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System) 2017, with Editorial Revision (2020).

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Soil Samples:  10 pounds sample of each type of fill; submit in air-tight containers to testing

laboratory.
C. Materials Sources:  Submit name of imported materials source.
D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used, including manufactured fill.
E. Compaction Density Test Reports.
F. Testing Agency Qualification Statement.

1.05 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. When fill materials need to be stored on site, locate stockpiles where agreed upon during the

pre construction meeting .
1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2  PRODUCTS
2.01 FILL MATERIALS

A. General Fill :  Subsoil excavated on-site .
1. Graded.
2. Free of lumps larger than 3 inches, rocks larger than 2 inches, and debris.
3. Complying with ASTM D2487 Group Symbol CL.

B. Granular Fill :  Pit run  crushed and washed stone; free of shale, clay, friable material and
debris.
1. Graded in accordance with ASTM C136/C136M, within the following limits:

a. 2 inch sieve:  100 percent passing.
b. 1 inch sieve:  95 percent passing.
c. 3/8 inch sieve:  55 to 85 percent passing.
d. No. 4 sieve:  35 to 60 percent passing.
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e. No. 16 sieve:  15 to 35 percent passing.
f. No. 40:  10 to 25 percent passing.
g. No. 200:  5 to 10 percent passing.

C. Select Granular Fill: Select Granular Fill shall meet all of the material and additional
requirements as set forth for granular fill except that no more than 3 percent by weight be finer
than 0.02 mm or roughly 8 percent by weight finer than the number 200 sieve. Select Granular
Fill shall be used below floor slabs, in pavement areas and below exterior finished concrete
such as sidewalks.

D. Topsoil: Topsoil excavated on-site.
1. Select.
2. Graded.
3. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
4. Acidity range (pH) of 5.5 to 7.5.
5. Containing a minimum of 4 percent and a maximum of 25 percent inorganic matter.
6. Complying with ASTM D2487 Group Symbol OH.

E. Pipe Bedding (for PVC, ductile iron, copper mains/laterals): Crushed Stone, Pit run  washed 
stone, sand and gravel or blends of these materials; free of shale, clay, friable material and
debris.
1. Pipe Bedding material shall be used to bed pipe within utility trenches as shown on the

Drawings. The pipe bedding material shall be composed of sound durable material that
does not contain deleterious materials, topsoil, organics, construction debris etc. The
material shall have a Plasticity Index (PI) of 5 or less for the fraction passing the No. 40
sieve.

2. The material shall have less than 20 percent loss based on the Magnesium Sulfate
Soundness Test (ASTM C-88) after 4 cycles.

3. Shall meet the following gradation:
a. 1-1/2 inch sieve: 100 percent passing.
b. 1/4 inch sieve: 30 to 65 percent passing.
c. No. 40: 5 to 40 percent passing.
d. No. 200: 0 to 10 percent passing.

4. Not more than 30 percent , by weight, of the particles retained on the 3/4 inch sieve shall
consist of flat or elongated particles having a length more than 3 times the width. The
material shall be uniformly graded with the limits specified, gap graded material being
unsuitable.

F. Pipe Bedding (for HDPE mains/laterals): Class I and Class II gravels and sands.
1. Class I - Manufactured angular, granular material with little or no fines. Angular crushed

stone, particle size 1/4 inch to 1 1/2 inch.
2. Class II - Coarse-grained soils with little or no fines.
3. Maximum particle sizes based on pipe sizes:

a. Up to and including 4-inch diameter pipe: 1/2 inch
b. 6-inch to 8-inch diameter pipe: 3/4 inch
c. 10-inch to 16-inch diameter pipe: 1 inch
d. Pipes larger than 16-inch diameter: 1 1/2 inch

G. Coarse Aggregate: Crushed rock, free of shale, clay, friable material and debris.
1. Graded as follows:

a. No. 1A Stone:
1) 1/2 inch: 100 percent passing.
2) 1/4 inch: 90 - 100 percent passing.
3) 1/8 inch: 0 - 15 percent passing.
4) No. 200: 0 - 1.0 percent passing.

b. No. 1B Stone:
1) 1/4 inch: 100 percent passing.
2) 1/8 inch: 90 - 100 percent passing.
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3) No. 80: 0 - 15 percent passing.
4) No. 200: 0 - 1.0 percent passing.

c. No. 1 Stone:
1) 1 inch: 100 percent passing.
2) 1/2 inch: 90 - 100 percent passing.
3) 1/4 inch: 0 - 15 percent passing.
4) No. 200: 0 - 1.0 percent passing.

d. No. 2 Stone:
1) 1-1/2 inch: 100 percent passing.
2) 1 inch: 90 - 100 percent passing.
3) 1/2 inch: 0 - 15 percent passing.
4) No. 200: 0 - 1.0 percent passing.

e. No. 3A Stone:
1) 2 inch: 100 percent passing.
2) 1-1/2 inch: 90 - 100 percent passing.
3) 1 inch: 0 - 15 percent passing.
4) No. 200: 0 - 1.0 percent passing.

f. No. 3 Stone:
1) 2-1/2 inch: 100 percent passing.
2) 2 inch: 90 - 100 percent passing.
3) 1-1/2 inch: 35 - 70 percent passing.
4) 1 inch: 0 - 15 percent passing.
5) No. 200: 0 - 1.0 percent passing.

g. No. 5 Stone:
1) 4 inch: 90 - 100 percent passing.
2) 3 inch: 0 - 15 percent passing.
3) No. 200: 0 - 0.7 percent passing.

h. 50-50 Mix No. 1 and No. 2 Stone (ASTM No. 57 Stone):
1) 1-1/2 inch: 100 percent passing.
2) 1 inch: 95 - 100 percent passing.
3) 1/2 inch: 25 - 60 percent passing.
4) No. 4: 0 - 10 percent passing.
5) No. 200: 0 - 1 percent passing.

2.02 ACCESSORIES
A. Geotextile Fabric:  Non-biodegradable, woven  , 500X  ; non woven, 140N manufactured by

Mirafi .
2.03 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis
of soil material.

B. Where fill materials are specified by reference to a specific standard, test and analyze samples
for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material and retest.
D. Provide materials of each type from same source throughout the Work.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the Work are as indicated.
B. Identify required lines, levels, contours, and datum locations.
C. Verify areas to be filled are not compromised with surface or ground water.

3.02 PREPARATION
A. Scarify and proof roll subgrade surface to a depth of 6 inches to identify soft spots.
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B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.
C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.
D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 FILLING
A. Fill up to subgrade elevations unless otherwise indicated.
B. Employ a placement method that does not disturb or damage other work.
C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet,

frozen or spongy subgrade surfaces.
D. Maintain optimum moisture content of fill materials to attain required compaction density.
E. Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches

compacted depth.
F. Soil Fill:  Place and compact material in equal continuous layers not exceeding 8 inches

compacted depth.
G. Slope grade away from building minimum 2 inches in 10 feet, unless noted otherwise.  Make

gradual grade changes.  Blend slope into level areas.
H. Correct areas that are over-excavated.

1. Load-bearing foundation surfaces:  Use structural fill, flush to required elevation,
compacted to 100 percent of maximum dry density.

2. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97
percent of maximum dry density.

I. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction:  97 percent of maximum dry

density.
2. At other locations:  95 percent of maximum dry density.

J. Reshape and re-compact fills subjected to vehicular traffic.
K. Maintain temporary means and methods, as required, to remove all water while fill is being

placed as required, or until directed by the Architect.  Remove and replace soils deemed
unsuitable by classification and which are excessively moist due to lack of dewatering or
surface water control.

3.04 TOLERANCES
A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.
B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
3.06 CLEANING

A. See Section 01 7419 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade
stockpile area to prevent standing surface water.

END OF SECTION
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SECTION 31 6615
HELICAL FOUNDATIONS PILES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Helical piles used to support compression loads.
1.02 RELATED REQUIREMENTS

A. Section 31 2316 - Excavation.
1.03 PRICE AND PAYMENT PROCEDURES

A. See Section 01 2200 - Unit Prices, for additional unit price requirements.
B. Base bids on anchor/pile quantity and lengths as determined by the helical pile contractor to

support the service load indicated in the drawings.
C. No additional payment will be made for withdrawn, damaged, rejected, or misplaced piles; for

any portion of a pile remaining above the cut-off elevation; for backdriving; for cutting off piles,
or for any cut off length of piles.

1.04 DEFINITIONS
A. Specific terms used in this section are defined below.  Terms not defined below are defined in

DFI TM-GLOS-1 first and then by common usage.
B. Extension Section:  Helical foundation component installed between lead section and load

transfer device.
C. Effective Torsional Resistance:  Average installation torque typically taken over a distance

equal to last three diameters of penetration of largest helix plate.
D. Geotechnical Capacity (or, Ultimate Soil Capacity):  Maximum load resisted.
E. Lead Section:  First helical foundation component installed in soil.
F. Limit State:  Condition beyond which a helical foundation component is unfit for service.

1. Serviceability Limit State:  Foundation no longer useful for its intended function.
2. Strength Limit State:  Foundation is unsafe.

G. Loads:  Forces or other actions that result from weight of all building materials, occupants and
their possessions, environmental effects, differential movement, and restrained dimensional
changes.  Permanent loads are those loads in which variations over time are rare or of small
magnitude.  All other loads are variable loads (see also Service Load below).

H. Load Test:  Procedure to test capacity and relation of load to movement.
I. Mechanical Strength:  Maximum tension load resisted by structural elements of helical

foundation.
J. Service Load:  Magnitude of loads determined by Architect, including dead load, live load and

other imposed by building code requirements
K. Reveal:  Distance along longitudinal axis from ground surface to end of last installed extension

of a foundation.
L. Safety Factor:  Ratio of ultimate load capacity to service.
M. Ultimate Capacity:  Limit state based on lesser of mechanical strength or geotechnical capacity

and defined as point at which helical foundation can resist no additional load.
1.05 REFERENCE STANDARDS

A. AISC 360 - Specification for Structural Steel Buildings 2016 (Revised 2021).
B. ASTM A29/A29M - Standard Specification for General Requirements for Steel Bars, Carbon

and Alloy, Hot-Wrought 2020.
C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 2019.
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D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products 2017.

E. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes 2021a.

F. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel 2021, with Editorial Revision.

G. ASTM D1143/D1143M - Standard Test Methods for Deep Foundation Elements Under Static
Axial Compressive Load 2020.

H. DFI TM-GLOS-1 - Deep Foundation Institute Technical Manual; Glossary of Foundation Terms
1981.

I. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research
Council on Structural Connections 2014, with Errata (2015).

J. SAE J429 - Mechanical and Material Requirements for Externally Threaded Fasteners 2014.
1.06 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation meeting:  Conduct a preinstallation meeting one week prior to start of work of
this section; require attendance by all affected installers.

B. Scheduling:  Schedule pile driving to occur between hours of 9 AM and 5 PM.
1.07 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Product list, with manufacturer's model designations; published capacities for

installed assemblies, including load transfer devices.
C. Design Data:  Submit documentation of foundation design, signed and certified by a licensed

NY State Professional Engineer; include:
1. Statement that proposed helical piles meet specified design criteria.
2. Servi load on each foundation element.
3. Maximum allowable installation torque of each selected product.
4. Calculated theoretical geotechnical capacity.
5. Minimum effective torsional resistance requirements.
6. Minimum embedment lengths and such other site specific embedment depth

requirements.
7. Inclination angle and location tolerance requirements.
8. Pre-tensioning requirements, if any.
9. Submit not less than four weeks prior to start of foundation installation.
10. Note that minimum safety factor = 2.0.

D. Calibration Reports for Testing Equipment:  Submit certified copies of calibration of torque
measuring equipment and load test measuring equipment to be used on project, performed
within one year of starting date of installation.

E. Designer's Qualification Statement.
F. Installer's Qualification Statement.
G. Surveyor's Qualification Statement.
H. Installation Logs:

1. Submit a copy of the log of each individual foundation element within 24 hours after
installation is completed.

2. Submit final copy of all installation logs within two weeks after completing all helical
foundation work.

I. Field Test Reports.
J. Project Record Documents:  After work is complete, submit certification from surveyor that

installed foundation locations are as shown on drawings.
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1.08 QUALITY ASSURANCE
A. Designer Qualifications:  Experienced in design of helical foundations of the type involved on

this project, as evidenced by:
1. State registration/licensure as a professional engineer.
2. Recognition by local authority having jurisdiction.
3. List of three or more similar projects designed within the previous three years and names

of project representatives who can verify such participation.
4. Manufacturer's written recommendation.

B. Installer Qualifications:  Experienced in installation of helical foundations of the type involved on
this project, as evidenced by:
1. Manufacturer's certificate of competency in installing helical piles.
2. List of three or more similar projects completed within the previous three years and names

of representatives who can verify such participation.
3. Letter from manufacturer stating ability and intent to provide on-site supervision.
4. List of all safety violations lodged against installer within previous three years and current

status/final resolutions thereof.
C. Surveyor Qualifications:  Engineer or land surveyor licensed in the State in which the Project is

located.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Helical Piles and Anchors:
1. Foundation Supportworks, Inc :  www.foundationsupportworks.com/#sle.
2. CMI Structural Solutions, Inc; 6348 Furnace Road, Ontario, NY;  www.cmistructural.com .
3. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 HELICAL FOUNDATION DESIGN CRITERIA
A. It is Contractor's responsibility to design, or obtain qualified design, of the helical foundations as

indicated in Contract Documents.
1. Information necessary for design that is contained in Contract Documents includes:

a. Locations of foundation elements.
b. Service design load for each foundation element, including dead load, live load and

other loads required by building codes.
2. Subsurface geotechnical data is included in this project manual.

B. Helical Foundation Elements:   One or more helical deformed plates (helix plates) attached to a
central shaft with a load transfer device for attachment to a structure; entire element resisting
applied loads by soil pressure.
1. Design foundations to support/resist the nominal design loads shown on drawings in

accordance with AISC 360 Allowable Stress Design method.
2. Select foundation elements based on allowable installation torque and calculated

minimum embedment length; maximum embedment length, if any; and minimum effective
torsional resistance.

3. Corrosion Service Life:  100 years, minimum .
4. Use solid square shaft helical anchors where subject to tension alone.
5. Use hollow, round shaft helical foundations where subject to compression only or to

alternating tension and compression.
C. Helical Piles:

1. Design with pile shaft sections in direct contact with couplings and no coupling bolts or
welds in load path.

2. Safety Factor:  2 times ultimate bearing resistance, minimum.
3. Deflection:  As indicated on drawings.
4. Fit Up Tolerance:  1/16 inch, maximum.
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2.03 MATERIALS
A. All Components:  Hot-dipped galvanized in accordance with ASTM A123/A123M.
B. Helical Piles :  Hollow, round shaft of structural steel tube or pipe (rolled) complying with ASTM

A572/A572M.
1. Size:  3-1/2 inches O.D. by 0.313 inch wall thickness.
2. Torque Strength:  16,000 foot-pounds.
3. Minimum Yield Strength:  65 kips per square inch.

C. Helix Plates:  Round steel plates formed into helical spiral on matching metal dies to true helical
shape and uniform pitch; welded to central shaft with all plates tracking the same path as
leading helix.
1. Material:  Hot rolled carbon steel sheet, strip, or plate complying with ASTM A36/A36M or

ASTM A572/A572M, Grade 50.
2. Thickness:  3/8 inch
3. Profile:  True helix-shaped plates, normal to shaft, leading and trailing edges within 1/4

inch of parallel.
4. Pitch:  3 inches plus or minus 1/4 inch. All helix plates shall have uniform pitch.
5. Edge Profile:  Circular edge.
6. Spacing:  Between 2.4 and 3.6 times helix diameter.

D. Bolts:  SAE J429, Grade 8, bolts with nut.
E. Couplings:  Integral to shaft.
F. Pile Cap Plates :  Load-transfer assembly welded from structural steel complying with ASTM

A36/A36M.
PART 3  EXECUTION
3.01 PREPARATION

A. Protect structures near the work and underground utilities from damage.
B. Mark underground utilities as required by authority having jurisdiction.  Avoid contact with all

marked underground facilities.
C. Locate the starting point of installation in relation to existing site elevation.
D. Notify Owner at least 24 hours prior starting to installation.

3.02 INSTALLATION
A. Install helical foundations as shown on drawings and approved design documentation.  In event

of conflict between drawings and approved anchorage design documentation, do not begin
construction on any affected items until such conflict has been resolved.

B. Comply with manufacturer's written installation requirements and recommendations for specific
project site and conditions.

C. Use installation methods that will not cause damage to existing adjacent or nearby structures.
D. Keep and submit a log of helical foundation installations, including the following data:

1. Date and time of installation.
2. Location of foundation element.
3. Installed foundation type and configuration.
4. Foundation reveal.
5. Total length of installed foundation element.
6. Installed inclination of foundation element.
7. For compression piles, installation torque measurements taken in one to three foot

increments of total length.
8. Actual effective torsional resistance.
9. Calculated geotechnical capacity based on actual torsional resistance and soil parameters

appropriate for subsurface conditions within three helix diameters above helix depth.
10. Comments pertaining to interruptions, obstructions, or other relevant information.



Port Jervis City School District Addendum No. 1 31 6615
Additions & Alterations to PJMS Helical Foundations Piles
Project No. 2019-011 PH1  Page No. 5  of 6 

E. If required, position inclined helical anchors perpendicular in order to assist in advancement
into soil before establishing required batter angle; after initial penetration, establish required
angle of inclination

F. Engage helical sections into soil and advance in a smooth, continuous manner at a rate of
rotation of 5 to 25 RPM.

G. Apply sufficient down pressure to uniformly advance helical sections a distance per revolution
approximately equal to pitch of helix plates.

H. Adjust rate of rotation and magnitude of down pressure for specific soil conditions and depths.
I. Provide extension sections as required to achieve required results.
J. Achieve both minimum embedment length and minimum effective torsional resistance prior to

terminating foundation installation.
K. Location Tolerances:

1. Pile Head Horizontal Tolerance:  Within 3 inches of location shown on drawings.
2. Pile Shaft Angular Tolerance:  Within  2  degrees of inclination angle shown on drawings.
3. Employ surveyor to document actual locations of foundation elements.

3.03 ACHIEVEMENT OF EFFECTIVE INSTALLATIONS
A. In the event that the initial installation of a foundation element does not achieve both minimum

embedment length and minimum effective torsional resistance, adjust, repair, or replace that
foundation element so that it does achieve both requirements.
1. The following procedures are considered acceptable and do not require prior approval

unless otherwise indicated.
2. All other proposed remedies must be approved by Owner prior to implementation.

B. Minimum Embedment Length Achieved Before Achieving Minimum Effective Torsional
Resistance:  Use one of the following procedures:
1. Continue installation to greater depths until minimum effective torsional resistance is

achieved, provided that, if maximum length constraint is applicable, continued installation
does not exceed said maximum length.

2. Demonstrate acceptable foundation performance through testing.
3. Replace foundation with one having a different helix configuration, as follows:

a. Embed replacement to a length placing last helix at least three times its own diameter
beyond position of first helix of replaced foundation.

b. Achieve minimum effective torsional resistance.
c. Do not exceed any applicable maximum embedment length.
d. Test replacement.

C. Allowable Torque Rating Reached Before Achieving Minimum Embedment Length:  Use one of
the following procedures:
1. If permitted by Owner, terminate installation at length achieved.
2. Replace foundation with one having either a higher torsional strength rating or a different

helix configuration, as follows:
a. Achieve minimum embedment length and minimum effective torsional resistance.
b. Embed replacement to length that places last helix at least three times helix diameter

beyond position of first helix of replaced foundation.
c. Do not exceed any applicable maximum embedment length limit.

3. If allowed by location tolerance or approved by Owner, remove foundation section and
reinstall as follows:
a. Position reinstalled foundation at least three times diameter of largest helix away from

initial location.
b. Achieve original embedment length and torsional resistance criteria.
c. If repositioning requires installation of additional helical foundations, adjust nominal

loads for spacing changes.
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D. Maximum Embedment Length Reached Before Achieving Minimum Effective Torsional
Resistance:  Use one of the following procedures:
1. If allowed by location tolerance or approved by Owner, remove and reinstall foundation as

follows:
a. Position reinstalled foundation at least three times diameter of largest helix away from

initial location.
b. Achieve original minimum embedment length and minimum effective torsional

resistance.
c. If repositioning requires installation of additional helical foundations, adjust nominal

loads for spacing changes.
2. Demonstrate acceptable foundation performance through testing.
3. De-rate load capacity of helical foundation and install additional foundations as necessary;

de-rated capacity and additional foundation location shall be subject to approval of Owner.
4. Replace foundation with one having a different helix configuration; achieve minimum

embedment length and minimum effective torsional resistance.
E. Failure of Field Quality Control Test:  Use one of the following procedures:

1. Install foundation to a greater depth and installation torque and re-test provided that, if a
maximum embedment length constraint is applicable, continued installation will not
exceed said maximum length constraint.

2. Replace foundation with one having a different helix configuration.  Embed last helix at
least three times its own diameter beyond position of first helix of replaced foundation
without exceeding any applicable maximum embedment length requirements.  Re-test
replacement.

3. If approved by Owner, de-rate load capacity of helical foundation and install additional
foundations at positions that are at least three times diameter of largest helix away from
any other foundation locations; space anchors in cohesive soils not closer than four helix
diameters.

3.04 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Owner will employ independent testing agency to witness field testing by the helical pile

contractor.
C. Cooperate with testing agency and provide full access to installed foundations.
D. Test installed helical foundations indicated per ASTM D1143/D1143M
E. Failure of Tests:  Replace or re-drive, and re-test, helical foundations that any fail test and

cannot be remedied using any of the procedures described above in "ACHIEVEMENT OF
EFFECTIVE INSTALLATIONS" article.

END OF SECTION
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SECTION 32 1123
AGGREGATE BASE COURSES

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Aggregate base course.
1.02 RELATED REQUIREMENTS

A. Section 31 2200 - Grading:  Preparation of site for base course.
B. Section 31 2316.13 - Trenching:  Compacted fill over utility trenches under base course.
C. Section 31 2323 - Fill:  Compacted fill under base course.
D. Section 32 1216 - Asphalt Paving:  Finish and binder asphalt courses.
E. Section 32 1313 - Concrete Paving:  Finish concrete surface course.

1.03 REFERENCE STANDARDS
A. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

2019.
B. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified

Soil Classification System) 2017, with Editorial Revision (2020).
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Samples:  10 lb sample of each type of aggregate; submit in air-tight containers to testing

laboratory.
C. Materials Sources:  Submit name of imported materials source.
D. Aggregate Composition Test Reports:  Results of laboratory tests on proposed and actual

materials used.
E. Compaction Density Test Reports.

1.05 DELIVERY, STORAGE, AND HANDLING
A. When necessary, store materials on site in advance of need.
B. When aggregate materials need to be stored on site, locate where agreed upon at the pre

construction meeting .
C. Aggregate Storage, General:

1. Separate differing materials with dividers or stockpile separately to prevent intermixing.
2. Prevent contamination.
3. Protect stockpiles from erosion and deterioration of materials.

PART 2  PRODUCTS
2.01 MATERIALS

A. Select Granular Fill:  Angular crushed washed limestone; free of shale, clay, friable material
and debris complying with State of NY Highway Department Standards for Type 2 Fill.
1. Graded in accordance with ASTM C136/C136M, within the following limits:

a. 2 inch sieve:  100 percent passing.
b. No. 4  sieve:  25  to 60  percent passing.
c. No. 40 :  5  to 40  percent passing.
d. No. 200:  0 to 7 percent passing.

B. Woven Geotextile - As recommended by Geotechnical Report.
2.02 SOURCE QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for general requirements for testing and analysis
of aggregate materials.
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B. Where aggregate materials are specified using ASTM D2487 classification, test and analyze
samples for compliance before delivery to site.

C. If tests indicate materials do not meet specified requirements, change material and retest.
D. Provide materials of each type from same source throughout the Work.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.
B. Verify substrate has been inspected, gradients and elevations are correct, and is dry.

3.02 PREPARATION
A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-

compacting.
B. Do not place aggregate on soft, muddy, or frozen surfaces.

3.03 INSTALLATION
A. Place aggregate in maximum 4 inch layers and roller compact to specified density.
B. Level and contour surfaces to elevations and gradients indicated.
C. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist compaction.
D. Add water to assist compaction.  If excess water is apparent, remove aggregate and aerate to

reduce moisture content.
E. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.04 TOLERANCES
A. Flatness:  Maximum variation of 1/4 inch measured with 10 foot straight edge.
B. Scheduled Compacted Thickness:  Within 1/4 inch.
C. Variation From Design Elevation:  Within 1/2 inch.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for general requirements for field inspection and

testing.
3.06 CLEANING

A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade
stockpile area to prevent standing surface water.

END OF SECTION
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SECTION 32 1216
ASPHALT PAVING

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Aggregate base for asphalt paving
B. Asphalt paving installation over aggregate base
C. Installation of asphalt topcourse over existing paving
D. Joining new asphalt pavement to adjacent construction
E. Traffic marking of asphalt pavement
F. Field quality control

1.02 RELATED SECTIONS
A. Section 31 2316 - Excavation
B. Section 31 2323 - Fill
C. Section 32 1123 - Aggregate Base Courses

1.03 SUBMITTALS
A. Comply with the requirements of Section 01 3300 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 7700.
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:

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
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application.  Do not apply a tack coat when an asphalt base is wet or contains an excess
of moisture.

2. Do not construct asphalt surface courses when the atmospheric temperature is below 40
degrees F., and when base material is not dry.  Asphalt may only be placed when air
temperatures are a minimum of 40 degrees F. and rising.

B. Field Measurements:  Establish and maintain required lines and elevations for grade control.
PART 2   PRODUCTS
2.01 MATERIALS

A. Asphalt Pavement:  Paving materials shall comply with the New York State Department of
Transportation Standard Specification. Section 400 for the materials indicated.
1. Binder Course:  Hot plant mixed asphalt, complying with the New York State Department

of Transportation Standard Specification, Section 401 and 403 for Asphalt - Type 3
Binder.

Sieve Size Sieve Size (mm) General Limits Job Limit Tol. %
1 ½” 37.5 100 -
1” 25.0 95 – 100 -
½” 12.5 70 – 90 +/-6
¼” 6.3 48 – 74 +/-7
No. 6 Sieve 3.2 32 – 62 +/-7
No. 20 Sieve .850 15 – 39 +/-7
No. 40 Sieve .425 8 – 27 +/-7
No. 80 Sieve .180 4 – 16 +/-4
No. 200 Sieve .075 2 – 8 +/-2

a. The PGB content shall be 4.5 - 6.5%, +/-0.4%.
b. The mixing and placement temperature range shall be 120 - 165 degrees C.

2. Topcourse:  Hot plant mixed asphalt, complying with the New York State Department of
Transportation Standard Specification, Section 401 and 403 for Asphalt - Type 6
Topcourse.

Sieve Size Sieve Size (mm) General Limits Job Limit Tol. %
1" 25.0 100 -
½” 12.5 95 - 100 -
¼” 6.3 65 - 85 +/-7
No. 6 Sieve 3.2 36 - 65 +/-7
No. 20 Sieve .850 15 –39 +/-7
No. 40 Sieve .425 8 – 27 +/-7
No. 80 Sieve .180 4 – 16 +/-4
No. 200 Sieve .075 2 – 6 +/-2

a. The PGB content shall be 5.4 - 7.0%.
b. The mixing and placement temperature range shall be 120 - 165 degrees C.

B. Coatings:  Comply with the New York State Department of Transportation Standard
Specification, Section 702 for material designations indicated.
1. Tack Coat:  Emulsified asphalt, slow setting type, New York State Department of

Transportation designation 702-3601 (SS-1h) or 702-4501 (CSS-1h).
2. Asphalt Cement Filler:  New York State Department of Transportation Designation 702-05.

C. Pavement Marking Paint:  Utilize pavement marking paint complying with the New York State
Department of Transportation Standard Specification for White, or Yellow, and Blue Marking
Paints.
1. Manufacturer:  For convenience, specifications have been based on “Setfast Acrylic Latex

Traffic Paint” by Sherwin Williams, Co., Cleveland, OH (Tel. #216-566-2902).
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2.02 EQUIPMENT
A. Paving Equipment:  Spreading, self propelled asphalt paving machines capable of maintaining

the line, grade and minimum surface thickness specified.  Spreader boxes may be used in
areas where specifically approved by the Project Designer.

B. Compacting Equipment:  Self-propelled tandem roller with a minimum 10 ton weight.  Hand
held vibrator compactor may be used in areas not accessible to rollers when specifically
approved by the Project Designer.

PART 3   EXECUTION
3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which pavement is to be
constructed with the materials and components specified in this section.  Affected Prime
Contractors, the Owner’s Representative and the Project Designer shall be notified in writing of
any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION
A. Final Preparation of Subgrades:  Upon completion of preparation of subgrades as specified in

Section 31 0000, thoroughly scarify the entire area to be paved and compact by rolling to
smooth, hard, even surface.  Finish to required grades with allowance for pavement courses
above.

3.03 INSTALLATION
A. Asphalt Paving:  Pave finished surface free from depressions that may collect water.  The

Contractor shall remove any depressions at their own expense over 1/8” deep when tested with
a six foot straight edge without evidence of patching.
1. Pave over aggregate base in two courses, topcourse over binder course.  Comply with the

New York State Department of Transportation Standard Specification, paragraph 401-3
and paragraph 403-3 for asphalt types specified.

B. Installation of Topcourse over Existing Paving
1. Surface Preparation:  Condition existing paving in accordance with the New York State

Department of Transportation Standard Specification, Section 633, prior to applying tack
coat.
a. Tack Coat:  Spray tack coat to the surface of the existing paving in accordance with

the New York State Department of Transportation Standard Specification, paragraph
407-3.  Apply tack coat ahead of paving equipment to allow for proper “breaking” of
the material prior to the application of the new asphalt topcourse.  Spray only the
amount of tack coat that can be paved over in one day.

2. Paving Topcourse: Pave topcourse graded to existing drainage basins.  The thickness of
the topcourse may vary to 3” to provide a smooth, evenly graded surface, but shall never
be less than minimum thicknesses stated on plans.  Topcourse paving shall comply with
the New York State Department of Transportation Standard Specification, paragraph
401-3 and paragraph 403-3 for the asphalt type specified.

C. Joining New Asphalt Pavement to Adjacent Construction
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.



Port Jervis City School District 32 1216
Additions & Alterations to PJMS RE-BID 02.04.2022 Asphalt Paving
Project No. 2019-011 PH1  Page No. 4  of 4 

3. Offset longitudinal joints a minimum of 6” between succeeding courses.  When edges of
longitudinal joints are irregular, honeycombed or inadequately compacted, cut back all
unsatisfactory sections to expose an even, vertical surface for the full course thickness.

4. In horizontal joints between the binder and the topcourse, clean all contact surfaces and
spray a tack coat prior to the installation of the topcourse if the binder has been in place
for longer than seven days or if the pavement is determined to be excessively dirty by the
Project Designer.

5. Seal joints with the application of asphalt cement filler, a minimum of 2” to each side of the
joint.

D. Traffic Marking:  Apply pavement marking paint in accordance with the manufacturer’s
recommended procedures and in accordance with the New York State Department of
Transportation Standard Specification, paragraph 640-3.

3.04 FIELD QUALITY CONTROL
A. Flood Tests:  Perform a flood test in the presence of the Owner’s Representative or the Project

Designer utilizing a water tank truck.  If a depression ponding water more than 1/8” in depth is
found, provide corrective measures to provide proper drainage.

END OF SECTION
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SECTION 32 1726
TACTILE WARNING SURFACING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Tactile and detectable warning tiles for pedestrian walking surfaces.
1.02 RELATED REQUIREMENTS

A. Section 03 3001-Concrete Sidewalks, Curbs and Exterior Concrete Flatwork
1.03 REFERENCE STANDARDS

A. 49 CFR 37 - Transportation Services for Individuals with Disabilities (ADA) current edition.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
C. ASTM A48/A48M - Standard Specification for Gray Iron Castings 2003 (Reapproved 2021).
D. ATBCB PROWAG - Proposed Accessibility Guidelines for Pedestrian Facilities in the Public

Right-of-Way 2011.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Submit manufacturer's product data, standard details, details specific to this

project; written installation and maintenance instructions.
C. Warranty: Submit manufacturer warranty; complete forms in Owner's name and register with

manufacturer.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section, with not less than five years documented experience.

B. Installer Qualifications:  Company certified in writing by product manufacturer as having
successfully completed work substantially similar to the work of this section.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver to project site in manufacturer's protective wrapping and in manufacturer's unopened

packaging.
B. Store covered and elevated above grade and in manufacturer's unopened packaging until

ready for installation.  Maintain at ambient temperature between 40 and 90 degrees F.
1.07 WARRANTY

A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Cast Iron Tiles:  Provide manufacturer's standard ten year warranty against manufacturing

defects, breakage or deformation.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Cast Iron Detectable Warning Plates:
1. EJ ; DURALAST :  www.ejco.com/#sle.

2.02 TACTILE AND DETECTABLE WARNING DEVICES
A. Cast Iron Detectable Warning Plates:

1. Material:  Cast gray iron; ASTM A48/A48M, Class 30 A (minimum).
2. Installation Method:  Cast in place.
3. Shape:  Rectangular .
4. Square Dimensions:  24 inches square.
5. Pattern:  Truncated cones in compliance with ADA Standards.
6. Joint: Manufacturer standard, bolted connection.
7. Finish:  Manufacturer's factory-applied powder coat.



Port Jervis City School District 32 1726
Additions & Alterations to PJMS RE-BID 02.04.2022 Tactile Warning Surfacing
Project No. 2019-011 PH1  Page No. 2  of 2 

8. Color:  As selected by Architect from manufacturer's standard range.
PART 3  EXECUTION
3.01 INSTALLATION, GENERAL

A. Install in accordance with manufacturer's written instructions.
1. Do not install damaged, warped, bowed, dented, abraded, or otherwise defective units.
2. Do not install when ambient or substrate temperature has been below 40 degrees F

during the preceding 8 daylight hours.
B. Field Adjustment:

1. Locate relative to curb line in compliance with ATBCB PROWAG, Sections 304 and 305.
2. Orient so dome pattern is aligned with the direction of ramp.

C. Install units fully seated to substrate, square to straight edges and flat to required slope.
3.02 INSTALLATION - CAST IN PLACE, CAST IRON PLATES

A. Install by method described in manufacturer's written instructions.
B. Place units into wet concrete.
C. Press assembly into concrete to achieve final elevation.
D. Finish concrete adjacent to plate.  Remove wet concrete spilled onto plate surface.

3.03 PROTECTION
A. Protect installed units from traffic, subsequent construction operations or other imposed loads

until concrete is fully cured.
B. Touch-up, repair or replace damaged products prior to Date of Substantial Completion.

END OF SECTION
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SECTION 32 1825
INFIELD SKINNED AREA

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Construction of infield surfacing using approved, imported clay mixes blended with water
absorbing additives as indicated on the Contract Documents.

1.02 RELATED SECTIONS
A. Section 31 2200 - Grading
B. Section 31 2316 - Excavation
C. Section 31 2323 - Fill
D. Section 32 9219 - Seeding

1.03 SUBMITTALS
A. Comply with the requirements of Section 01 3300 - Submittal Procedures and as modified

below.
B. Product Data:  Submit manufacturer’s name, specifications and installation instructions for each

item specified.
C. Quality Control Submittals

1. Qualifications Certification:  Submit written certification or similar documentation signed by
the applicable subcontractor, prime contractor and/or manufacturer (where applicable)
indicating compliance with the “Qualifications” requirements specified below in the “Quality
Assurance” section of this specification.

2. Experience Listing:  Submit a list of completed projects using the products proposed for
this project, including owner’s contact information and telephone number for each project,
demonstrating compliance with applicable “Qualifications” requirements specified in the
“Quality Assurance” section of this specification.

D. Closeout Procedures:  Comply with the requirements of Section 01 7800.
1.04 QUALITY ASSURANCE

A. Qualifications:  The person’s installing the infield work and their direct supervisor shall be
personally experienced in the construction playfield areas.  On site supervisory personnel shall
have been employed by the company engaged in the installation for a minimum of five years.
 All other individuals on the installation crew must have a minimum of six months experience in
the playfield contracting industry.

B. Regulatory Requirements:  Obtain written permission from applicable agencies prior to the start
of construction.  Submit one copy of the permit as specified in “Submittals-Quality Control
Submittals” above.

1.05 PROJECT CONDITIONS
A. Field Measurements:  Establish and maintain required lines and elevations for grade control.

1.06 SEQUENCING AND SCHEDULING
A. Proceed with and complete infield construction as rapidly as portions of the site become

available, working within seasonal limitations for the work required.
PART 2   PRODUCTS
2.01 MATERIALS

A. For convenience purposes specifications have been based on Mar-Co Clay Products, Inc.,
Bright, Ontario, Canada (Tel # 800-950-2555).
1. Equivalents include Premium Diamond-Tex Products, 74 Kurtz Road, Denver, PA 17517

(Tel#800-823-7866)
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B. Standard Infield Clay Mix:  Engineered blend of baked clay, sand, and virgin clay below 3/16” in
size.  For convenience, specifications have been based on “Infield Clay 20 Series Standard” by
Mar-Co Clay Products, Inc., Bright, Ontario, Canada (Tel # 800-950-2555).
1. Color:  Orange-red.
2. Weight:  Approximately 2,300 pounds per cubic yard.
3. Particle Size Analysis:  65-75% sand, 10-20% silt, and 10-20% clay.
4. Sieve Analysis:  Complying with the following:

Sieve Percent Passing
Sieve Size Size opening

(mm)
No. 4 4.76 95-100
No. 7 2.83 65-75
No. 20 0.84 55-65
No. 60 0.25 50-60
No. 100 0.15 40-50
No. 200 0.075 35-45

PART 3   EXECUTION
3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which baseball and softball fields
are to be constructed with the materials and components specified in this section.  Affected
Prime Contractors, the Owner’s Representative and the Project Designer shall be notified in
writing of any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION
A. Upon completion of playfield rough grading, trenching and drainage work, completely scarify

the infield subsurface thoroughly to a depth of at least 2 inches.
3.03 INSTALLATION

A. Place a minimum of 6” of standard clay mix on infield areas unless specifically indicated
otherwise on the Contract Documents.

B. Moisten and compact all infield areas to 90% of maximum density by mechanically dragging
and rolling to the spot elevations indicated on the Drawings.

C. Regrade high areas or topdress low areas with additional clay mix materials as required to
eliminate bumps, ridges, or depressions to allow for positive drainage off of infield areas.

3.04 ADJUSTING AND CLEANING
A. Repairs and Protection of Infields

1. Repair defective infield areas as directed by the Project Designer.
2. Protect infields from damage until acceptance of playfield construction.

END OF SECTION
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SECTION 32 3113
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Excavation for fence post bases
B. Concrete anchorage for posts
C. Installation of chain link fences
D. Installation of chain link gates

1.02 RELATED SECTIONS
A. Section 32 1216 - Asphalt Paving
B. Section 32 9219 - Seeding

1.03 REFERENCES
A. Comply with ASTM A 53 for requirements of Schedule 40 piping.

1.04 DEFINITIONS
A. Height of Fence:  Distance measured from the top of the concrete footing to the top of the

fabric.
1.05 SUBMITTALS

A. Comply with the requirements of Section 01 3300 - Submittal Procedures and as modified
below.

B. Product Data:  Submit manufacturer’s name, specifications and installation instructions for each
item specified.

C. Shop Drawings:  Complete detailed drawings for each height and style of fence and gate
required.  Include separate schedule for each, listing all materials required and technical data
such as size, weight and finish to ensure conformance to the specifications.

D. Quality Control Submittals
1. Qualifications Certification:  Submit written certification or similar documentation signed by

the applicable subcontractor, prime contractor and/or manufacturer (where applicable)
indicating compliance with the “Qualifications” requirements specified below in the “Quality
Assurance” section of this specification.

2. Experience Listing:  Submit a list of completed projects using the products proposed for
this project, including owner’s contact information and telephone number for each project,
demonstrating compliance with applicable “Qualifications” requirements specified in the
“Quality Assurance” section of this specification.

E. Closeout Procedures:  Comply with the requirements of Section 01 7800.
1.06 QUALITY ASSURANCE

A. Comply with the standards of the Chain Link Fence manufacturer’s Institute, including (unless
otherwise indicated):
1. Specification for Metallic Coated Steel Chain Link Fence Fabric
2. Industrial Steel Specification for Fence Rails, Posts, Gates and Accessories
3. ASTM F-567 - Standard Practice for Installation of Chain Link Fence for installation unless

otherwise indicated on the Contract Documents.
B. Qualifications

1. Provide metal fences and gates as a complete unit produced by a single manufacturer,
including necessary erection accessories, fitting and fasteners.  Products shall be
provided by a company specializing in commercial quality chain link fencing with at least
five years experience.

C. Regulatory Requirements
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1. Obtain written permission from applicable agencies prior to the start of construction.
 Submit one copy of the permit as specified in “Submittals-Quality Control Submittals”
above.

1.07 PROJECT CONDITIONS
A. Field Measurements:  Establish and maintain required lines and elevations for grade control.

1.08 SEQUENCING AND SCHEDULING
A. Proceed with and complete chain link fence and gate installation as rapidly as portions of the

site become available, working within seasonal limitations for the work required.
PART 2   PRODUCTS
2.01 MATERIALS

A. Framework Standards
1. Steel Pipe:  Cold rolled steel pipe meeting the requirements of ASTM F 1043 with a

minimum yield strength of 50,000 psi.
2. Interior Coating:  In line applied zinc rich coating with zinc powder loading of a minimum

90% by weight applied after fabrication conforming to ASTM B 6 high grade and Special
High Grade Zinc.

3. Exterior Coatings
a. Base Coat:  Minimum .9 ounces zinc per square foot.
b. Intermediate Coat:  Minimum 15 microgram chromate conversion per square inch.
c. Top Coat:  Minimum 0.3 mil cross link polyurethane acrylic exterior coating.
d. PVC exterior coating: Fusion bonded polyvinyl chloride similar to Brighton Colorbond

Fence System by Merchant Metals, Brighton, Michigan.  Color to be black unless
specifically noted otherwise on the Contract Documents.

4. Size of Pipe:  As indicated.
5. Similar to SS-40 Pipe with Flo-Coat by Allied Tube and Conduit Corporation, Harvey,

Illinois.
B. Framework and Footings for Fences Up To 8’-0” High

1. End Posts, Corner Posts and Pull Posts.
a. Pipe:  3.00” O.D.
b. Set pull posts at the midway point of all lines 500 feet or longer and at all changes of

direction or grade of 15 degrees or more.  Place pull posts at each radius point within
the curved line where the internal angle is 30 degrees or more.

c. Footing Size:  12” O.D. by 5’-0” deep.
2. Line Posts

a. Pipe:  2.50” O.D.
b. Space line posts at a maximum of 10 feet on center unless specifically noted

otherwise on the contract documents.
c. Footing Size:  12” O.D. by 5’-0” deep.

C. Framework and Footings for Fences Over 12’-0” High
1. End Posts, Corner Posts and Pull Posts.

a. Pipe:  4.00” O.D. unless specifically noted otherwise on the Contract Documents.
b. Set pull posts at the midway point of all lines 500 feet or longer and at all changes of

direction or grade of 15 degrees or more.  Place pull posts at each radius point within
the curved line where the internal angle is 30 degrees or more.

c. Footing Size:  24” O.D. by 6’-0” deep.
2. Line Posts

a. Pipe:  4.00” O.D.
b. Space line posts at a maximum of 10 feet on center unless specifically noted

otherwise on the contract documents.
c. Footing Size:  24” O.D. by 6’-0” deep.

D. Post Brace:  Provide manufacturer’s standard adjustable brace at gate posts and at both sides
of corner and pull posts, with a horizontal brace located at the mid-height of the fabric.
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1. Unless otherwise specified, provide PVC coating to match color of adjacent fence
components.

E. Top, Intermediate, and Bottom Rails: 1.66” O.D. pipe, weighing 1.84 pounds per linear foot.
 Install rails in the manufacturer’s longest lengths utilizing expansion couplings, approximately
6” long at each joint.  Provide means for attaching the top rail securely to each gate post,
corner post, pull post and end post.
1. Unless otherwise specified, provide PVC coating to match color of adjacent fence

components.
F. Swing Gate Posts

1. Single leaf of gate up to 6’ wide and less than 10’ in height:  2.875” O.D. pipe, 5.79
pounds per linear foot.

G. Swing Gate Framework
1. 2.50” O.D. pipe, 2.72 pounds per linear foot.
2. Assemble gate frames by welding.  Install mid-height horizontal rails on gates over 10’-0”

in height.  When the width of a gate leaf exceeds 10’-0”, install mid-distance vertical
bracing of the same size and weight as frame members.  When either horizontal or
vertical bracing is not required, provide truss rods as cross bracing to prevent sag or twist.

H. Swing Gate Hardware
1. Hinges:  Non-lift type, offset to permit 180 degree swing and of a suitable size and weight

to support the gate.  Provide 1½ pair of hinges for each leaf over 6’ high.
2. Latch:  Forked type for single gates 10 feet wide or less.  Drop bar type with keeper for

double gates and single gates over 10 feet wide complete with flush plate set in concrete.
 Drop bar length shall be 2/3 the height of the gate.  A padlock eye shall be an integral
part of the latch construction.

3. Unless otherwise specified, provide PVC coating to match color of adjacent fence
components.

I. Chain Link Fabric
1. PVC Coated Fabric:  Unless otherwise specified, provide 2” mesh, 9 gauge steel wires,

with one piece fabric widths for fencing up to 12 feet high.  The PVC coating is to be fused
and adhered to galvanized wire in accordance with Federal Specification RR-F-191 H/ID,
ASTM F-668 Class 2B, and ASTM F934.  Coating thickness to be 7 mils.
a. Manufacturer:  Brighton Colorbond Fence System by Merchant Metals, Brighton,

Michigan or similar.
b. Color to be black unless specifically noted otherwise on the Contract Documents.

2. Selvages:  Top and bottom selvages to be knuckled unless specifically noted otherwise on
the Contract Documents.
a. Unless otherwise specified, provide PVC coating to match color of adjacent fence

components.
J. Post Caps:

1. Weather tight closure cap, one cap per post.
2. Furnish caps with openings to permit passage of rail.
3. Fasteners:  Tamper resistant cadmium plated steel screws.
4. PVC Coated:  Complying with the requirements of Brighton Colorbond Fence System by

Merchant Metals, Brighton, Michigan.
K. Stretcher Bars:  One piece equal to the full length of the fabric, minimum cross section 3/16” by

¾”.
L. Metal Bands (for securing stretcher bars):  Steel, wrought iron or malleable iron.
M. Hardware:  Self locking bands, tie wires and similar accessories.  All hardware ends to pipe

rails and other fence components must be of solid construction that prevents access to wasps
and similar insects.
1. PVC Coated Hardware:  Complying with the requirements of Brighton Colorbond Fence

System by Merchant Metals, Brighton, Michigan to match color of adjacent fence
components.
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N. Tension Wire:  Manufacturer’s standard 7 gauge coiled spring steel wire.  
O. Wire Ties:

1. For tying fabric to line posts, rails, and braces:  9 gauge steel wire installed at 12” O.C.
2. For tying tension wire to fabric:  11 gauge steel hog rings at 24” O.C.

P. Truss Rods:  3/8” diameter.  
Q. Bolts and Nuts:  ASTM A 307, Grade A.  
R. Concrete:  Portland cement concrete having a minimum compressive strength of 3000 psi at 28

days.
PART 3   EXECUTION
3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which chain link fences and
gates are to be constructed with the materials and components specified in this section.
 Affected Prime Contractors, the Owner’s Representative and the Project Designer shall be
notified in writing of any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION
A. Clear and grub plant material along the fence line as required to eliminate growth interfering

with the fence alignment.  Remove all debris from the project property.
B. Do not begin installation of the fence until finish grading in area has been completed.

3.03 INSTALLATION
A. Space posts equidistant in the fence line at a maximum of 10 feet on center unless specifically

noted otherwise on the Contract Documents.
B. Setting Post in Earth:  Drill holes for fence footings.  Set posts in the center of the hole and fill

the hole with concrete.  Plumb and align posts, vibrate or tamp concrete for consolidation.
 Finish concrete in a dome shape above the finish grade elevation to shed water.  Do not attach
fabric to posts until the concrete has cured a minimum of seven days.

C. Located corner posts at corners and at changes in direction.  Use pull posts at all abrupt
changes in grade and at intervals no greater than 500 feet.  On runs over 500 feet, space pull
posts evenly between corner or end posts.  On long curves, space pull posts so that the strain
of the fence will not bend line posts.

D. Install top rail continuously through post tops or extension arms, bending to radius for curved
runs.  Install expansion couplings as recommended by the fencing manufacturer.

E. Install bottom and intermediate rails in one piece between posts and flush with the post on the
fabric side using special offset fittings where necessary.

F. Brace corner posts, pull posts, end posts and gate posts to adjacent line posts with horizontal
rails.

G. Diagonally brace corner posts, pull posts, end posts and gate posts to adjacent line posts with
truss rods and turnbuckles.

H. Attach the fabric to the active playfield or security side of the fence.  Maintain a 1 inch
clearance above the finished grade except where indicated otherwise.  Thread stretcher bars
through the fabric using one bar for each gate and end post and two for each corner and pull
post.  Pull fabric tight so that the maximum deflection of the fabric is 2 inches when a 30 pound
pull is exerted perpendicular to the center of a panel.
1. Maintain tension by securing stretcher bars to posts with metal bands spaced at 15” O.C.
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2. Fasten fabric to steel framework with wire ties spaced 12” O.C. for line posts and 24” O.C.
for rails and braces.  Bend back wire ends to prevent injury.

3. Tighten stretcher bar bands, wire ties and other fasteners securely.
4. When the fabric height exceeds 12’, overlap horizontal splices 6”at the intermediate rail

and secure with wire ties spaced at 12” O.C.
I. Position bolts for securing metal bands and hardware so nuts are located opposite the fabric

side of the fence.  Tighten nuts and cut off excess threads so no more than 1/8” is exposed.
 Peen ends to prevent loosening or removal of nuts.  Secure post tops and extension arms with
tamper resistant screws.

J. Install gates plumb and level and adjust for full opening without interference.  Install ground set
items in concrete for anchorage as recommended by the fence manufacturer.  Adjust hardware
for smooth operation and lubricate where necessary.

K. Wire brush and repair welded and abraded areas with one coat of cold galvanizing compound.
L. Restore disturbed ground areas to their original condition.  Topsoil and seed to match adjacent

areas.
3.04 ADJUSTING AND CLEANING

A. Repairs and Protection of chain link fences and gates.
1. Repair or replace broken or defective chain link fences and gates as directed by the

Project Designer.
2. Protect chain link fences and gates from damage until acceptance of the fencing

construction.
END OF SECTION
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SECTION 32 9219
SEEDING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preparation of subsoil.
B. Placing topsoil.
C. Hydroseeding, mulching and fertilizer.
D. Maintenance.

1.02 RELATED REQUIREMENTS
A. Section 31 2200 - Grading:  Preparation of subsoil and placement of topsoil in preparation for

the work of this section.
B. Section 31 2323 - Fill:  Topsoil material.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Certificate: Certify seed mixture approval by authority having jurisdiction.
C. Maintenance Contract.

1.04 DELIVERY, STORAGE, AND HANDLING
A. Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not

acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of
manufacturer.

PART 2  PRODUCTS
2.01 SEED MIXTURE

A. Seed Mixture:
1. Merion Blue Grass:  40  percent.
2. Kentucky Blue Grass:  40  percent.
3. Norlea Perennial Rye:  20  percent.

2.02 ACCESSORIES
A. Mulching Material:  Oat or wheat straw, free from weeds, foreign matter detrimental to plant life,

and dry.  Hay or chopped cornstalks are not acceptable.
B. Fertilizer: recommended for grass, with fifty percent of the elements derived from organic

sources; of proportion necessary to eliminate any deficiencies of topsoil, as indicated by
analysis.

C. Water:  Clean, fresh and free of substances or matter that could inhibit vigorous growth of
grass.

2.03 TESTS
A. Analyze to ascertain percentage of nitrogen, phosphorus, potash, soluble salt content, organic

matter content, and pH value.
B. Submit minimum 10 oz sample of topsoil proposed.  Forward sample to approved testing

laboratory in sealed containers to prevent contamination.
C. Testing is not required if recent tests are available for imported topsoil.  Submit these test

results to the testing laboratory for approval.  Indicate, by test results, information necessary to
determine suitability.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that prepared soil base is ready to receive the work of this Section.
3.02 PREPARATION

A. Prepare subgrade in accordance with Section 31 2200.
B. Place topsoil in accordance with Section 31 2200.

3.03 FERTILIZING
A. Apply fertilizer in accordance with manufacturer's instructions.
B. Apply after smooth raking of topsoil and prior to roller compaction.
C. Do not apply fertilizer at same time or with same machine as will be used to apply seed.
D. Mix thoroughly into upper 2 inches of topsoil.
E. Lightly water to aid the dissipation of fertilizer.

3.04 HYDROSEEDING
A. Apply seeded slurry with a hydraulic seeder at a rate of 6 lbs per 1000 sq ft  evenly in two

intersecting directions.
B. Do not hydroseed area in excess of that which can be mulched on same day.
C. Immediately following seeding, apply mulch to a thickness of 1/8 inches.  Maintain clear of

shrubs and trees.
D. Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4

inches of soil.
E. Following germination, immediately re-seed areas without germinated seeds that are larger

than 4 by 4 inches.
3.05 MAINTENANCE

A. Provide maintenance at no extra cost to Owner; Owner will pay for water.
B. See Section 01 7000 - Execution Requirements, for additional requirements relating to

maintenance service.
C. Maintain seeded areas immediately after placement until grass is well established and exhibits

a vigorous growing condition.
D. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches.  Do not cut

more than 1/3 of grass blade at any one mowing.
E. Neatly trim edges and hand clip where necessary.
F. Immediately remove clippings after mowing and trimming.
G. Water to prevent grass and soil from drying out.
H. Roll surface to remove minor depressions or irregularities.
I. Control growth of weeds.  Apply herbicides in accordance with manufacturer's instructions.

 Remedy damage resulting from improper use of herbicides.
J. Immediately reseed areas that show bare spots.
K. Protect seeded areas with warning signs during maintenance period.

END OF SECTION
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SECTION 32 9300
EXTERIOR PLANTS

PART 1   GENERAL
1.01 SECTION INCLUDES

A. Inspection of plant material
B. Preparation for planting
C. Installation of plants
D. Follow-up inspections and replacements of plants

1.02 RELATED SECTIONS
A. Section 31 2323 - Fill
B. Section 32 9219 - Seeding

1.03 REFERENCES
A. Plant Nomenclature:  Conform to the latest edition of “Standardized Plant Names” as adopted

by the American Joint Committee of Horticultural Nomenclature.
B. Size and Grading Standards:  Conform to the current edition of “American Standard for Nursery

Stock” by the American Association of Nurserymen, Inc., unless otherwise specified.
1.04 DEFINITIONS

A. Weeds: Vegetative species other than specified species to be established in given area.
B. Plants: Living trees, shrubs, perennials, ground cover, and other plant material specified in this

section.
1.05 SUBMITTALS

A. Comply with the requirements of Section 01 3300 - Submittal Procedures and as modified
below.

B. List of plants:  Before plant material is shipped to the project site, submit a complete itemized
list of all plants including the source of supply.

C. Product Data:  Furnish the following with each planting material delivery:
1. Invoice indicating sizes and varieties of plant material.
2. Certificates of inspection required by State and Federal agencies.
3. Labels for each plant or bundles of plants indicating name and size.

D. Quality Control Submittals
1. Experience Listing:  Submit a list of completed projects including owner’s contact

information and telephone number for each project, demonstrating compliance with
applicable “Qualifications” requirements specified in the “Quality Assurance” section of this
specification.

2. Planting Soil Analysis Report:  Submit planting soil analysis report for on-site stockpiled or
imported planting soil.  Do not mix or utilize planting soil until a soil analysis report is
approved by the Project Designer.
a. Provide required representative samples of planting soil materials proposed for use in

the project to an independent testing agency for analysis and recommended
treatment.  Contractor shall pay for all costs incurred for testing and analysis of the
soil material.

b. Ensure test reports include specific recommendations regarding exact types, times
and rates of application of soil additives and fertilizers based upon soil test results
and type of material to be planted.  Follow soil additive recommendations during all
planting operations.  Include the following in the planting soil analysis:
1) pH factor
2) Percent organic matter
3) Soluble salts
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4) Available macro and micro nutrients
5) Percent clay, sand and silt particles

c. Include in recommendations the type, rate and means of application of soil
amendments and fertilizer necessary to establish the required pH factor, organic
matter content and supply of nutrients satisfactory for planting.

d. All materials and procedures regarding soil amendments and fertilizers specified in
this section are approximate; adjust all soil amendments to comply with the test
reports.

E. Contract Closeout Submittals:  Comply with the requirements of Section 01 7800.
1.06 QUALITY ASSURANCE

A. Worker’s Qualifications:  The person’s performing the planting and their direct supervisor shall
be personally experienced in the planting and caring of plant material.  On site supervisory
personnel shall have been employed by the company engaged in the planting and caring for a
minimum of two years.  All other individuals on the landscape crew must have a minimum of six
months experience in the landscape contracting industry.

B. Tree Caliper
1. Trees up to four inches in caliper shall be sized at a point six inches above the top of the

root ball.
2. Trees over four inches in caliper shall be sized at a point 12 inches above the top of the

root ball.
C. Inspection:  The Project Designer reserves the right to inspect plant material either at the

nursery or on the project site before planting for compliance with the requirements for name,
variety, size and quality.

1.07 DELIVERY, STORAGE AND HANDLING
A. Notify the Owner’s Representative a minimum of 48 hours in advance of delivery of plant

material.
B. Do not make substitutions.  If specified plant material is not obtainable, submit to the Project

Designer proof of non-availability and a proposal for use of equivalent material.  When
authorized, adjustment of the contract amount will be made.

C. Protect plant material against climatic and mechanical injury.
D. Acceptance of Plant Material at the Project Site

1. Provide freshly dug trees and shrubs.  Do not prune prior to delivery.  Do not bend or bind
tie trees or shrubs in such a manner as to damage bark, break or destroy the natural
shape of the plant material.  Provide protective covering during delivery.

2. Deliver trees and shrubs after preparations for planting have been completed and plant
immediately.  If planting is delayed more than six hours after delivery, set trees and shrubs
in the shade, protect from weather and mechanical damage and keep roots moist.

3. Label at least one tree and shrub of each variety with a securely attached waterproof tag
bearing a legible description of the botanical and common name of the plant material.

4. Reject plants when the ball of earth surrounding the roots has cracked or broken prior to
or during the planting process.

5. Reject plants when burlap, staves, and ropes required in connection with transplanting
have been displaced prior to acceptance.

E. Deliver fertilizer in the manufacturer’s standard sized bags showing the weight, analysis, and
manufacturer’s name.  Store all fertilizer under a waterproof cover or in a dry place.

1.08 PROJECT CONDITIONS
A. Water:  If available on the site, water will be supplied for the purpose of watering newly planted

material at no cost to the contractor.  If water is not available on site, the contractor shall supply
water at their own cost as required for to maintain the health of the newly planted material.

B. Utilities:  Determine the location of underground utilities and perform work in a manner avoiding
possible damage, including required hand excavation.  Maintain grade stakes set by others
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until removal is mutually agreed upon by all parties concerned.
C. Excavation: When conditions detrimental to plant growth are encountered, such as rubble fill,

adverse drainage conditions, or obstructions, notify Owner’s Representative before planting.
1.09 PESTICIDE APPLICATIONS

A. Any contractor applying pesticides must notify the Owner’s designated pesticide representative
and all property neighbors not less than 48 hours in advance of any pesticide application
including herbicides, insecticides and fungicides in accordance State Regulations and the
School Pesticide Neighbor Notification Law, Section 409-H of the New York State Education
Law and Commissioner’s Regulation 155.24.

1.10 PLANTING GUARANTEE
A. The plant guarantee shall extend for a period of one full year from the date of substantial

completion of the work.  Substantial completion for the work of this section is the date when all
planting operations or seasonal portions of the planting operations or replacement operations
have been completed and are accepted by the Owner’s Representative or the Project
Designer.
1. The Contractor shall arrange for and conduct a final inspection with the Owner or the

Owner’s Representative at the end of the one year guarantee period.
2. Replace plant materials found dead or in an unhealthy or unsightly growing condition and

that have lost their natural shape due to dead branches or other causes due to the
Contractor’s negligence at the Contractor’s expense.

3. Replace with plant materials of the same size and species and with a new guarantee
period commencing on the date of replacement.

4. Provide maintenance and additional watering for an additional 12 month period.
PART 2   PRODUCTS
2.01 PLANT MATERIALS

A. Shrubs and Trees:  The Contractor shall provide plant material complying with the following:
1. Nursery grown stock as indicated in the itemized plant list or on the Contract Documents

complying with the recommendations and requirements of ANSI Z60.1 “Standard for
Nursery Stock” and as specified.

2. Acclimated plants true to genus and species grown in recognized nurseries in accordance
with good horticultural practices.

3. Well developed root and branch systems.  Do not prune branches before delivery.
4. Free of disease, insect eggs, bark abrasions, frost cracks, dead or broken branches and

disfiguring knots.
5. Buds intact and reasonably closed at the time of planting.
6. Balled and burlapped from soil which will hold a natural ball.  Manufactured balls are

unacceptable.
7. Conform to size indicated or larger, or within the minimum/maximum size when so

indicated.  Larger plants cut back to specified dimensions will not be acceptable.
8. Specified trees shall have a single erect leader from ground to top, surrounded with

uniformly arranged branches unless specifically noted otherwise.
9. Transplanted or root pruned 360 degrees at least once during the previous three years.

B. Ground Covers:  Provide plants established and well rooted in removable containers with not
less than the minimum length and number of runners required by ANSI Z60.1 for pot size
shown and listed.

2.02 PLANTING SOIL
A. Use either approved planting soil imported to the project site or approved on-site topsoil

stripped, stockpiled and amended to meet the required specifications.
1. Topsoil for Planting Soil meeting the following specifications: Sand 35%-60%, Silt

30%-35%, and Clay 10%-25%.
B. Soil Amendments (For every 4CY of topsoil):
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1. Peat Moss:  7½ CF bale (Approved compost material may be used as a substitute to peat
moss).

2. Fertilizer:  5lbs.
2.03 FERTILIZER

A. 10-6-4 Commercial Fertilizer:  Containing not less than 10% nitrogen, 6% available phosphoric
acid and 4% water soluble potash.  (Existing topsoil analysis shall be utilized to verify the actual
fertilizer analysis to be used in this project)

2.04 MULCH
A. Shredded Hardwood Mulch:  Wood fiber produced from hardwood trees, free of tannic acid,

leaves, young green growth, wood shavings, sawdust or other objectionable foreign material.
2.05 MISCELLANEOUS MATERIALS

A. Stakes, Deadmen and Guy Stakes:  Sound, durable white or red cedar or other approved
wood, free of insect and fungus infestation.

B. Guy Wire or Cable:  No. 12 galvanized wire or cable.
C. Tree Wrapping:  4 inch wide strips of jute burlap or waterproof paper.
D. Protective Hose:  Two-ply garden hose cut to required lengths to protect tree trunks from

damage from wire.
E. Anti-Desiccant:  Emulsion type, film forming agent designed to permit transpiration but retard

excessive loss of moisture from plants.  Deliver in manufacturer’s fully identified containers and
mix in accordance with the manufacturer’s instructions; similar to “Wilt-Pruf” by Wilt-Pruf
products, Essex, CT.

F. Landscape Fabric:  Weather resistant, polypropylene sheeting complying with the permeability
coefficient 0.0028 or 2.845 gal./sf/minute, minimum 30 mil thick; similar to “Weed Barrier” by
DeWitt Co., Inc., Sikeston, MO.

G. Edging
1. Steel Edging:  Commercial steel edging of size shown on the drawings fabricated in

sections with loops pressed from or welded to the face of sections to receive stakes.
 Provide tapered steel stakes 16” long.  Finish edging sections and stakes with
manufacturer’s standard green-black paint; similar to Joseph T. Ryerson & Son Co., Inc.,
Chicago, IL.

PART 3   EXECUTION
3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which landscape planting is to be
completed with the materials and components specified in this section.  Affected Prime
Contractors, the Owner’s Representative and the Project Designer shall be notified in writing of
any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable, to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION
A. Planting Layout:

1. Stake out all tree locations and planting areas.
2. Obtain layout approval from the Owner’s Representative prior to excavations of plant pits

and beds.
B. Plant Pit Dimensions:

1. Balled and Burlapped Plants:  Pit depth should not exceed the ball depth.  The pit width
measured at the ground surface shall be three times the width of the ball or as indicated.
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2. Container Grown Plants:  Two times the diameter of the container measured at the ground
surface.

3. Ground Cover Beds:  Excavate the entire planting bed to a depth of 4” and replace with
amended planting soil.

4. Bare Root Plants:  Diameter equal to the width of the roots spread to their natural position
plus 24 inches, measured at the ground surface.

5. Hedge Trenches:  18 inches wide and 18 Inches deep.
C. Excavation:  Excavate pits to the dimensions specified.  Dispose of excavated material of the

site unless otherwise directed.
3.03 PLANT INSTALLATION

A. Setting Plants
1. Backfill pits with planting soil and firm to the level upon which plants were previously

growing.  Set plants plumb.  Plant budded or grafted plants two inches below the bud or
graft line.  Complete backfilling with planting soil and settle continually with water.

2. Balled Plants:  Set plants in position and backfill 1/3 depth of ball.  Remove burlap from
the top and adjust to eliminate air pockets.  Remove all metal caging and synthetic twine.
 Complete backfill and settle with water.

3. Bare-Root Plants:  Set plant in position and place planting soil around roots settling with
water.  Use care to avoid bruising or breaking roots when firming the soil.  Prune bruised
or broken roots

4. Ground Covers:  Dig holes large enough for installation of ground cover material.  Work
soil around roots to eliminate air pockets.  Water thoroughly after planting, taking care not
to cover crowns of plants with wet soils.  Mulch ground cover areas with a 2” layer of
mulch.

B. Wrapping:  Wrap deciduous trees within four days after planting from the ground line to the
height of the second branches.  Wrap in a single layer wound spirally starting from the base
and overlapping 1½ inches.  Secure wrapping in place by use of approved staples or other
approved methods and materials.

C. Staking:  Set tree stakes into solid ground below the bottom of the plant before backfilling.
 Place stakes at the outer edge of the roots or ball in line with the prevailing wind at a ten
degree angle from the tree trunk.

D. Anti-Desiccant:  Apply anti-desiccant spray to broadleaved ericaceous plants installed in the
Fall season, as directed.

E. Landscape Fabric:  Install over the planting area to the limits indicated.  Cut fabric as required
to avoid plants.

F. Surface Finish:  Form saucer as indicated on drawings or as directed.  Grade soil to form a
basin on the lower side of sloped plantings, which will catch and retain water.  Topdress basins
with fertilizer spread evenly at a rate of 1½ pounds per square yard of plant pit surface.

G. Mulching:  Spread a minimum of 4” of shredded hardwood mulch over the finished surface of
each plant, plant bed or hedge trench.  Water plants thoroughly after mulching is complete.

H. Pruning:  Prune plant material immediately after planting using sharp tools approved by the
Owner’s Representative.  Remove approximately 1/3 of the wood of deciduous plants,
maintaining the natural habit of the plant.  Cut no leaders.

I. Guying:  Secure deciduous trees two inches and over in caliper, multi-stemmed trees six feet
and over in height, and evergreen trees six feet and over in height with minimum three guys.
 Attach guy wires with protective hosing to stakes and trees as indicated.  Connect multi-
stemmed trees with protected wires maintaining each stems relationship to one another.

J. Establishment of Planting:  Maintain plantings immediately following planting operations and
continue throughout the warranty period.  Establishment of plantings shall consist of keeping
plants in healthy growing conditions by watering, weeding, cultivating, pruning, spraying,
tightening of guys, remulching and by any other necessary operations for establishment.  Water
all plants at least once a week between April 1 and October 31 with approximately five gallons
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of water per square yard (one inch layer of water) per watering unless otherwise directed by the
Owner’s Representative.  Provide additional water during periods of dry weather when required
or when directed.  Treat plants with sound horticultural preventative or remedial measures to
control insects, diseases and rodents.

K. Weeding:  Schedule maintenance work at least three times during the growing season of the 12
month warranty period to keep planting areas free from weeds.  Coordinate maintenance work
with the Owner’s Representative.

3.04 CLEANUP AND PROTECTION
A. During landscape construction work, keep pavements clean and the project area in an orderly

condition.
B. Protect landscape construction and materials from damage due to landscape operations,

operations by other contractors, trades and trespassers.  Maintain protection during installation
and maintenance periods.  Treat, repair or replace damaged landscape construction as
directed.

3.05 INSPECTIONS AND REPLACEMENTS
A. Substantial Completion Inspection and Replacements:  Notify the Owner’s Representative in

writing at least ten days prior to the requested date of planting substantial completion
inspection.  Remove and replace dead, unhealthy, or badly impaired plants according to the
original specification, if so directed.  Replace plants during the next planting season if this
inspection is not within a planting season.

B. End of Warranty Inspection and Replacements:  Remove stakes, guy wires and tree wrapping
at the end of the one year warranty period unless otherwise directed.  Remove and replace
dead, unhealthy or impaired plants according to the original specifications, as directed.
 Replace plants during the next planting season if this inspection is not within a planting
season.

END OF SECTION
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SECTION 33 0110.58
DISINFECTION OF WATER UTILITY PIPING SYSTEMS

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Disinfection of site domestic water lines and site fire water lines specified in Section 33 1416.
B. Testing and reporting results.

1.02 RELATED REQUIREMENTS
A. Section 33 1416 - Site Water Utility Distribution Piping.

1.03 REFERENCE STANDARDS
A. AWWA C651 - Disinfecting Water Mains 2014, with Addendum (2020).

1.04 SUBMITTALS
A. See Section 01 3300 for submittal procedures.
B. Test Reports:  Indicate results comparative to specified requirements.
C. Disinfection report:

1. Type and form of disinfectant used.
2. Date and time of disinfectant injection start and time of completion.
3. Test locations.
4. Initial and 24 hour disinfectant residuals (quantity in treated water) in ppm for each outlet

tested.
5. Date and time of flushing start and completion.
6. Disinfectant residual after flushing in ppm for each outlet tested.

D. Bacteriological report:
1. Date issued, project name, and testing laboratory name, address, and telephone number.
2. Time and date of water sample collection.
3. Name of person collecting samples.
4. Test locations.
5. Initial and 24 hour disinfectant residuals in ppm for each outlet tested.
6. Coliform bacteria test results for each outlet tested.
7. Certification that water conforms, or fails to conform, to bacterial standards of New York

State Department of Health.
1.05 QUALITY ASSURANCE

A. Water Treatment Firm:  Company specializing in disinfecting potable water systems specified in
this Section with minimum three years documented experience.

B. Testing Firm:  Company specializing in testing potable water systems, certified by governing
authorities of New York.

C. Submit bacteriologist's signature and authority associated with testing.
PART 2  PRODUCTS
2.01 DISINFECTION CHEMICALS

A. Chemicals:  AWWA B300  Hypochlorite and AWWA B300  Hypochlorite.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping system and water well has been cleaned, inspected , and pressure tested.
B. Schedule disinfecting activity to coordinate with start-up, testing, adjusting and balancing,

demonstration procedures, including related systems.
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3.02 DISINFECTION
A. Use method prescribed by the applicable state or local codes, or health authority or water

purveyor having jurisdiction, or in the absence of any of these follow AWWA C651.
B. Provide and attach equipment required to perform the work.
C. Inject treatment disinfectant into piping system using the continuous feed method at minimum

50 mg/L free chlorine residual.
D. Maintain disinfectant in system for 24 hours.  Free chlorine residual shall be no less than 25

mg/L at the conclusion of the 24 hour disinfection.
E. Operate all valves in the section being tested to ensure disinfection of the appurtenances.
F. Flush, circulate, and clean until required cleanliness is achieved; use municipal domestic water.
G. Collect samples for bacteriological analysis in accordance with AWWA C651.
H. Repeat procedure if minimum free chlorine residual or bacteriological results are not

satisfactory.
I. Dispose of chlorinated water in accordance with local, state and federal regulations.
J. Replace permanent system devices removed for disinfection.

3.03 FIELD QUALITY CONTROL
A. Test samples in accordance with AWWA C651.

END OF SECTION
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SECTION 33 1416
SITE WATER UTILITY DISTRIBUTION PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Water pipe for site conveyance lines.
B. Pipe valves.
C. Pipe and fittings for site water lines including domestic water lines and fire water lines.

1.02 RELATED REQUIREMENTS
A. Section 31 2316.13 - Trenching:  Excavating, bedding, and backfilling.
B. Section 33 0110.58 - Disinfection of Water Utility Piping Systems:  Disinfection of site service

utility water piping.
1.03 REFERENCE STANDARDS

A. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120 2021a.

B. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40 2021.

C. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80 2020.

D. 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.

1.04 SUBMITTALS
A. See Section 01 3300 for submittal procedures.
B. Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.
C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
D. Project Record Documents:  Record actual locations of piping mains, valves, connections,

thrust restraints, and invert elevations.  Identify and describe unexpected variations to subsoil
conditions or discovery of uncharted utilities.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver and store valves in shipping containers with labeling in place.

PART 2  PRODUCTS
2.01 WATER PIPE

A. PVC Pipe:  ASTM D1785 Schedule 40.
1. Fittings:  ASTM D2466, PVC.
2. Joints:  ASTM D2855, solvent weld.

B. Trace Wire:  Magnetic detectable conductor, clear plastic covering, imprinted with "Water
Service" in large letters.

2.02 VALVES
A. Ball Valves Up To 2 Inches:

1. Brass body, Teflon coated brass ball, rubber seats and stem seals, Tee stem pre-drilled
for control rod, AWWA inlet end, compression outlet with electrical ground connector, with
control rod, valve key, and extension box.

2.03 BEDDING AND COVER MATERIALS
A. Bedding:  As specified in Section 31 2316.13.



Port Jervis City School District 33 1416

Additions & Alterations to PJMS RE-BID 02.04.2022 Site Water Utility Distribution
Piping

Project No. 2019-011 PH1  Page No. 2  of 2 

B. Cover:  As specified in Section 31 2316.13.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that building service connection and municipal utility water main size, location, and invert
are as indicated.

3.02 PREPARATION
A. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare pipe connections to equipment with flanges or unions.

3.03 INSTALLATION - PIPE
A. Maintain separation of water main from sewer piping in accordance with code.
B. Route pipe in straight line.
C. Install pipe to allow for expansion and contraction without stressing pipe or joints.
D. Install access fittings to permit disinfection of water system performed under Section 33

0110.58.
E. Slope water pipe and position drains at low points.

3.04 INSTALLATION - VALVES AND HYDRANTS
A. Set valves on solid bearing in strict accordance with manufacturer's installation instructions.
B. Center and plumb valve box over valve.  Set box cover flush with finished grade.
C. Provide a drainage pit, 36 inches square by 24 inches deep, filled with 2 inches of washed

gravel. Encase elbow of hydrant in gravel to 6 inches above drain opening.  Do not connect
drain opening to sewer.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Perform field inspection and testing in accordance with Section 01 4000.
C. Pressure test water piping to 100 pounds per square inch .
D. If tests indicate Work does not meet specified requirements, remove Work, replace and retest

at no cost to Owner.
END OF SECTION
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SECTION 33 3113
SITE SANITARY SEWERAGE GRAVITY PIPING

PART 1  GENERAL
1.01 SECTION INCLUDES

A. Sanitary sewerage drainage piping, fittings, and accessories.
B. Connection of building sanitary drainage system to municipal sewers.
C. Cleanout Access.

1.02 RELATED REQUIREMENTS
A. Section 03 3000 - Cast-in-Place Concrete:  Concrete for cleanout base pad construction.
B. Section 31 2316 - Excavation:  Excavating of trenches.
C. Section 31 2316.13 - Trenching:  Excavating, bedding, and backfilling.
D. Section 31 2323 - Fill:  Bedding and backfilling.

1.03 DEFINITIONS
A. Bedding:  Fill placed under, beside and directly over pipe, prior to subsequent backfill

operations.
1.04 REFERENCE STANDARDS

A. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications 2020.

1.05 SUBMITTALS
A. See Section 01 3300 for submittal procedures.
B. Product Data:  Provide data indicating pipe, pipe accessories.
C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
D. Manufacturer's Installation Instructions:  Indicate special procedures required to install Products

specified.
E. Project Record Documents:

1. Record location of pipe runs, connections, manholes, cleanouts, and invert elevations.
2. Identify and describe unexpected variations to subsoil conditions or discovery of

uncharted utilities.
PART 2  PRODUCTS
2.01 SEWER PIPE MATERIALS

A. SDR-35 PVC, Plastic Pipe: ASTM D3034, Type PSM, Poly Vinyl Chloride (PVC) Material;
inside nominal diameter as indicated on the Contract Drawings, bell and spigot style push on
ring joint end.
1. Minimum wall thickness for 4", 6", 8" and 10" sizes are as follows:

a. Size: 4"; 0.12" min. wall thickness
b. Size: 6"; 0.18" min. wall thickness
c. Size: 8"; 0.24" min. wall thickness
d. Size: 10"; 0.30" min. wall thickness

2. Standard lengths shall be 20' and 12'-6" + 1 inch.
3. Pipe Stiffness - Minimum "pipe stiffness" (F/y) at 5% deflection shall be 46 for all sizes

when tested in accordance with ASTM Designation D2412, "External Loading Properties
of Plastic Pipe by Parallel-Plate Loading".

B. HDPE Forcemain: DR-11; ASTM F714; inside nominal diameter as indicated on Contract
Drawings.
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2.02 PIPE ACCESSORIES
A. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in required

tee, bends, elbows, cleanouts, reducers, traps and other configurations required.
2.03 BEDDING AND COVER MATERIALS

A. Pipe Bedding Material:  As specified in Section 31 2316.13.
B. Pipe Cover Material:  As specified in Section 31 2316.13.

PART 3  EXECUTION
3.01 GENERAL

A. Perform work in accordance with applicable code(s).
3.02 TRENCHING

A. See Section 31 2316.13 for additional requirements.
B. Hand trim excavation for accurate placement of pipe to elevations indicated.
C. Backfill around sides and to top of pipe with cover fill, tamp in place and compact, then

complete backfilling.
3.03 INSTALLATION - PIPE

A. Verify that trench cut is ready to receive work and excavations, dimensions, and elevations are
as indicated on layout drawings.

B. Install pipe, fittings, and accessories in accordance with manufacturer's instructions.  Seal
watertight.

C. Lay pipe to slope gradients noted on layout drawings; with maximum variation from true slope
of 1/8 inch in 10 feet.

D. Make watertight connection to building sanitary sewer outlet.
E. Extreme care shall be taken to provide proper pipe foundations and pipe sidefills in accordance

with this section of the specifications and the recommendations of pipe manufacturer,
maintaining accurate alignment of the pipe at all times.  The installed sewer must meet the
leakage test as specified in Part 3.03

F. Deflection Test for Installed Pipe - Thirty (30) days (or greater) after installation of PVC pipe
and backfill of trench is completed, the Contractor shall manually pull a rigid ball or mandrel
(GO-NO-GO device) through all PVC mainline pipes, the size to be 95% of the diameter of the
installed sewer.  Any section of pipe not able to pass this test shall be replaced with new pipe
and the test, including leakage test, shall be repeated until successful.

3.04 TESTING
A. SDR-35 PVC Gravity Sewer Leakage Testing:

1. Unless otherwise stated or ordered by the Engineer, all gravity sewers, including
manholes, service connections and sewer laterals constructed under this contract, shall
be tested for leakage and shall satisfactorily meet the test requirements prior to final
acceptance of the work.  No connections to existing sewer laterals shall be made until the
leakage requirements are met.  The Contractor shall furnish all labor, testing materials and
equipment and shall perform the tests described herein to the satisfaction of the Engineer.
 The Contractor shall make all necessary repairs or replacement, and shall repeat the final
leakage test(s), until the minimum leakage requirements are met.

2. The proper procedure for air testing of sanitary sewers is described in the ASTM F
1417-92, entitled Standard Test Method For Installation Acceptance of Plastic Gravity
Sewer Lines Using Low-Pressure Air.

3. Air testing shall be supported by corroborative hydrostatic testing which shall be
conducted by filling a manhole to manhole sewer section with water and measuring the
loss which occurs over a minimum 12 hour period.  Minimum positive head shall be
maintained at 2 feet for the test to be valid.  Results must not exceed 100 gallons per inch
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of pipe diameter per mile of pipe per day.  Upon an acceptable hydrostatic test, the same
manhole to manhole sewer section shall be air tested, whereby this air test result shall be
reasonable correlated to subsequent air tests, until additional hydrostatic testing is again
performed.

4. Approximately five (5) percent of the mainline sewers shall be hydrostatically tested, the
location of which will be as directed by the Engineer.

5. It is extremely important that the various test plugs be properly installed and braced to
prevent blowouts.  It is also important to maintain adequate pressure relief valves to
prevent over-pressurizing the system.  A maximum relief pressure of 10 psi is suggested
in most literature.

6. Although line testing may be done at any time during the construction phase, there are
two time periods when testing is of special value (1) prior to placement of paving
materials, in order to avoid unnecessary expense in locating and repairing leaks, and (2)
at as late a date as possible, after work has been completed and some settlement has
had a chance to occur.  This later period is the appropriate time for the final line
acceptance test, since significant damage can occur after backfill from subsequent
settling.

7. All portions of a new sewage system should be tested, including any building laterals that
may be constructed in conjunction with the main lines.

8. Manholes shall be visually inspected for leakage during high groundwater condition.
9. All sections of new sanitary sewers and sewer laterals shall be tested by low pressure air

testing.  Provide temporary bypass piping, pumping and/or temporary lateral connection to
existing sewers to maintain sewage flow during construction of new sewers and testing.

10. Leakage test will not be required on storm sewer lines.
11. Backfill of the sewer trench to ground surface must be in place and completed to the

degree of compaction specified for at least thirty (30) days prior to start of testing of
sewers.

12. For testing of sanitary sewers, groundwater levels must be determined prior to each test
as follows:

13. Determination of Groundwater Level:  An accurate determination of groundwater level
shall be obtained at each manhole.  The Contractor shall install a 1/2 inch diameter
capped pipe nipple through the manhole wall along the side of the lowest sewer line
entering the manhole.  The outer end to be covered with clean crushed stone.  This shall
be done at the time the sewer line is installed.  Immediately prior to the performance of the
Line Acceptance Test, the groundwater shall be determined by removing the pipe cap,
blowing air through the pipe nipple into the ground so as to clear it, and then connecting a
clear plastic tube to the nipple.

14. The hose shall be held vertically and a measurement of the height in feet of water over the
invert of the pipe shall be taken after the water has stopped rising in this plastic tube.  To
the height of the groundwater add 5 feet to arrive at the required test height.

B. Pressure Testing SDR - 21 PVC and HDPE Force Main Sewers:
1. The Contractor in the presence of the Engineer shall conduct on all forcemain sewer pipe

a pressure test.
2. The test shall be repeated until satisfactory to the Engineer.
3. Flushing of Piping:  Force mains shall be pigged and flushed thoroughly before connection

is made to system piping in order to remove foreign materials which may have entered the
main during the course of the installation or which may have been present in existing
piping.  The minimum rate of flow shall not be less than the pump rate of the system.  For
all systems, the pigging and flushing operations shall be continued for a sufficient time to
ensure thorough cleaning.

4. Pressure Test:  The Contractor shall provide all necessary equipment and shall perform all
work required in connection with the tests.  The pipe shall be tested by hydrostatic
pressure 50 percent in excess of the normal working (system) pressure or 50 psi for a
period of 2 hours, or greater.  Each section tested shall be slowly filled with water, taking
care to expel all air from the pipes.  Required pressure as measured at the point of lowest
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elevation shall be applied for not less than 2 hours and all pipe, fittings, valves, and joints
shall be carefully examined for defects.  Leaking joints shall be made watertight.  The
Contractor shall at his own expense make the necessary repairs or replacements required
to permanently reduce the leakage within the specified limit and the tests shall be
repeated until the leakage requirement is met.  Any defects found in the system shall be
made good at the expense of the Contractor so as to conform strictly to the specifications
and to the satisfaction of the Owner's agent.  All repairs shown necessary by the tests are
to be made, broken or cracked pipe replaced, all deposits removed, and all pipe left true to
line and grade, entirely cleaned, free from lumps of cement, protruding gaskets,
bulkheads, etc., and ready for use before final acceptance is made by the Owner.

5. Sections of mains under test must be properly secured during testing to prevent damage
to system from pipe movement or disturbance.

3.05 PROTECTION
A. Protect pipe and bedding cover from damage or displacement until backfilling operation is in

progress.
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SECTION 33 4000
STORM DRAINAGE UTILITIES

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Drainage pipe
B. Downspout boots
C. Edge drains
D. Drainage structures
E. Frames, grates and covers
F. Headwall and end sections
G. Filter fabric
H. Warning tape

1.02 RELATED SECTIONS
A. Section 31 2316.13 – Trenching
B. Section 31 2323 – Fill

1.03 REFERENCE STANDARDS
A. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings.
B. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer

Pipe.
C. ASTM C478/C478M - Standard Specification for Circular Precast Reinforced Concrete Manhole

Sections
D. ASTM D695 - Standard Test Method for Compressive Properties of Rigid Plastics.
E. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test).
F. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for

Sewers and Other Gravity-Flow Applications
G. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe

and Fittings
H. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.
I. ASTM D3786/D3786M - Standard Test Method for Bursting Strength of Textile

Fabrics—Diaphragm Bursting Strength Tester Method.
J. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by

Permittivity.
K. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles.
L. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of

Geotextiles. 
M. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile
N. ASTM D4833/D4833M - Standard Test Method for Index Puncture Resistance of

Geomembranes and Related Products
O. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
P. AASHTO M 252 - Standard Specification for Corrugated Polyethylene Drainage Pipe
Q. AASHTO M 294 - Standard Specification for Corrugated Polyethylene Pipe, 300- to 1500-mm

(12- to 60-in.) Diameter
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1.04 SUBMITTALS
A. Comply with the requirements of Section 01 3000 – Administrative Requirements and as

modified below.
B. Product Data:  Submit manufacturer’s name, specifications and installation instructions for each

item specified.
C. Shop Drawings:  Submit details of all underground structures including catch basins, drop

inlets, storm manholes, drywells, trench drains, headwalls, outlet structures, frames and grates,
frames and covers, culvert end sections and similar items indicated on the Contract
Documents.

D. Closeout Procedures:  Comply with the requirements of Section 01 7800.
1.05 QUALITY ASSURANCE

A. Regulatory Requirements:  Obtain written permission from applicable agencies prior to the start
of construction.  Submit one copy of the permit to the Owner’s Representative.

B. Comply with applicable municipal regulations.  Coordinate connections into existing municipal
sewers with appropriate town/village/county/city or state representatives.  Pay for all fees
associated the connection to municipal sewer system.

1.06 PROJECT CONDITIONS
A. Field Measurements:  Establish and maintain required lines and elevations for grade control.

1.07 SEQUENCING AND SCHEDULING
A. Proceed with and complete storm drainage installation as rapidly as portions of the site become

available, working within seasonal limitations for the work required.
PART 2   PRODUCTS
2.01 PIPING

A. Reinforced Concrete Pipe (RCP):  Piping complying with ASTM C 76.  Unless specifically noted
otherwise, use Class III, Wall B pipe with watertight, flexible, rubber gasket joints complying
with ASTM C443.

B. High Density Polyethylene Pipe (HDPE):  Solid or perforated double wall smooth interior pipe
complying with the following:
1. 4” to 10” diameter pipe to conform to AASHTO M 252.  12” to 36” diameter pipe to

conform to AASHTO M 294.
2. Coefficient of Roughness (Interior Pipe Surface):  0.012 maximum (Manning Formula)
3. Classification:  Type S
4. Minimum Pipe Stiffness Values

a. 4” – 12” Diameter:  50 psi
1) 15” Diameter:  42 psi
2) 18” Diameter:  40 psi
3) 24” Diameter:  34 psi
4) 30” Diameter:  28 psi
5) 36” Diameter:  22 psi

5. Joint Couplings:  Polyethylene, bell and spigot type couplers utilizing an elastrometric
gasket conforming to ASTM F 477.  Snap on type or split collar through 24” diameter,
screw on type where applicable.

1) Corrugated to match pipe corrugations, width not less than one half the pipe
diameter.

2) Split couplings shall engage an equal number of corrugations on each side of
the joint

6. Fittings:  Either molded or fabricated, high density polyethylene components meeting the
properties specified for, and designed specifically for the pipe manufactured by the pipe
manufacturer.
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7. Perforated Pipe:  Conform to AASHTO M-252 or AASHTO M-294, Type SP with Class I
perorations.

8. Specifications have been based on products manufactured by Advanced Drainage
Systems, Inc, Columbus, Ohio (Tel. #614-457-3051) or Hancor, Inc., Findlay, Ohio (Tel.
#800-847-5880).
a. Corrugated Polyethylene Piping:  Solid and perforated piping complying with the

following:
9. Pipe Classification:  AASHTO M252, Type S
10. Material Classification:  ASTM D 3350
11. Property Description:  Cell Class 324420C
12. Pipe Size:  As indicated on the Contract Documents
13. Perforation Size:  9/16” by 1/16” slots with a minimum inlet area of 2.4” per lineal foot of

pipe.
14. Joint Couplings:  External snap couplers with gaskets for solid wall and external snap

couplers without gaskets for perforated pipe
15. Specifications have been based on products manufactured by Advanced Drainage

Systems, Inc, Columbus, Ohio (Tel. #614-457-3051) or Hancor, Inc., Findlay, Ohio (Tel.
#800-847-5880).

C. Hub and Spigot Cast Iron Soil Pipe and Fittings:  ASTM A-74, service and extra heavy weight
hub and spigot pipe and fittings, similar to products manufactured by Charlotte Pipe and
Foundry with compression, one piece molded dual O-ring, annular type gasket specially
designed to use with hub and plain end soil pipe, similar to “Neoprene Elastomer” by Dupont,
“DualTite” by Alabama Pipe, or “Ty-Seal” by Tyler.

2.02 DOWNSPOUT BOOTS
A. Round Downspouts:  18” cast iron transition boot with 4” diameter spigot end and cast iron

securing strap with 5/16” diameter cast holes used to connect exterior downspouts to
underground storm drainage systems.  Specifications have been based on “Figure No.
1787-18” by J.R. Smith Manufacturing Company, Montgomery, Alabama (Tel #334-277-8520).
1. Secure to masonry walls with stainless steel flat head bolts.

a. Rectangular Downspouts
2. 3” X 4” Size:  24” cast iron transition boot with 4” spigot end and cast iron securing strap

with 5/16” diameter cast holes used to connect exterior downspouts to underground storm
drainage systems.  Specifications have been based on “Figure No. 1785-24” by J.R. Smith
Manufacturing Company, Montgomery, Alabama (Tel #334-277-8520).
a. Secure to masonry walls with stainless steel flat head bolts.

3. 4” X 5” Size:  24” cast iron transition boot with 4” spigot end and cast iron securing strap
with 5/16” diameter cast holes used to connect exterior downspouts to underground storm
drainage systems.  Specifications have been based on “Figure No. 1786-24” by J.R. Smith
Manufacturing Company, Montgomery, Alabama (Tel #334-277-8520).
a. Secure to masonry walls with stainless steel flat head bolts.

2.03 EDGE DRAINS
A. 1” X 12” polyethylene, multi-channeled edge drain with polypropylene filter fabric sock.  Provide

all fittings and connections required for installation fabricated by the manufacturer of the
drainage piping used.
1. Pipe Properties

a. Compressive Strength (ASTM D 695):  6000 psf (41.7 psi) minimum
1) Flow Rate (ASTM D 4176):  11 gpm/sf
2) Peel Strength (ASTM D 1876):  35 lbs/ft minimum
3) Core Thickness:  0.80”

2. Drainage Fabric Properties
1) Grab Tensile Strength (ASTM D 4632):  120 lbs.
2) Grab Elongation Strength (ASTM D 4632):  60%
3) Mullen Burst Strength (ASTM 3786):  90 psi
4) Puncture Strength (ASTM 4833):  30 lbs.
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5) Trapezoid Tear Strength (ASTM D 4533):  40 lbs.
6) V. Resistance (ASTM D 4355):  70% strength retained
7) O.S.:  Per ASTM D 4751
8) Permeability (ASTM 4491):  K Fabric>K Soil
9) Permitivity (ASTM 4491):  7

3. Specifications have been based on “AdvanEdge Pipe” manufactured by Advanced
Drainage Systems, Inc, Columbus, Ohio (Tel. #614-457-3051).

2.04 DRAINAGE STRUCTURES
A. Catch Basins:  Pre-cast, round, reinforced concrete structures with integral floors and

accessories complying with the following:
1. Riser Sections:  ASTM C 478, height and width as indicated on the Contract Documents.
2. Joints Between Riser Sections:  Rubber gaskets per ASTM C 443 as recommended by

the manufacturer.
3. Concrete for Pre-Cast Units:  Air content 6% by volume with an allowable tolerance of

+/-1.5%.  Minimum compressive strength of 4000 psi after 28 days.
4. Pre-Cast Concrete Structure Load Rating:  AASHTO HS-20 with 30% impact and 130 lb/cf

equivalent soil pressure.
5. Steps:  Polypropylene plastic steps reinforced with minimum ½” diameter steel rod

integrally cast into the pre-cast section sidewalls and complying with Section 725-02.01 of
the New York State Department of Transportation Standard Specifications.

6. Frame and Grate:  Provide castings of uniform quality, free from blow holes, porosity, hard
spots, shrinkage defects, cracks or other injurious defects.  Manufacture all castings true
to pattern and free from surface imperfections.  Provide heavy duty frames and grates with
machined horizontal bearing surfaces.
a. Casting Load Rating:  AASHTO H20 wheel loading requirements.  Manufacture,

workmanship and certified proof-load tests shall conform to AASHTO M306-89
Standard Specification for Drainage Structure Castings.
1) Material:  Cast iron complying with ASTM A 48, Class 30B or 35B.

b. Frames:  7” deep with minimum 24” clear, round opening and 34” bottom flange
diameter.
1) Grates:  24” round, bicycle safe units, 1 3/8” thick.

c. Coatings:  Minimum one shop coat of asphaltum to be applied to all frame and grate
surfaces.

d. Acceptable Casting:  Specifications have been based on “Model #1197 Straight Type
Frame” and “Type A Bicycle Grate” by Syracuse Castings, Cicero, New York (Tel
#315-699-2601)

B. Manholes:  Pre-cast, round, reinforced concrete structures with integral floors and accessories
complying with the following:
1. Riser Sections:  ASTM C 478, height and width as indicated on the Contract Documents.
2. Joints Between Riser Sections:  Rubber gaskets per ASTM C 443 as recommended by

the manufacturer.
3. Concrete for Pre-Cast Units:  Air content 6% by volume with an allowable tolerance of

+/-1.5%.  Minimum compressive strength of 4000 psi after 28 days.
4. Pre-Cast Concrete Structure Load Rating:  AASHTO HS-20 with 30% impact and 130 lb/cf

equivalent soil pressure
5. Steps:  Polypropylene plastic steps reinforced with minimum ½” diameter steel rod

integrally cast into the pre-cast section sidewalls and complying with Section 725-02.01 of
the New York State Department of Transportation Standard Specifications.

6. Frame and Cover:  Provide castings of uniform quality, free from blow holes, porosity,
hard spots, shrinkage defects, cracks or other injurious defects.  Manufacture all castings
true to pattern and free from surface imperfections.  Provide heavy duty frames and
covers with machined horizontal bearing surfaces.
a. Casting Load Rating:  AASHTO H20 wheel loading requirements.  Manufacture,

workmanship and certified proof-load tests shall conform to AASHTO M306-89
Standard Specification for Drainage Structure Castings.
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b. Material:  Cast iron complying with ASTM A 48, Class 30B or 35B.
c. Frames:  7” deep with minimum 24” clear, round opening and 34” bottom flange

diameter.
1) Covers:  24” round, 1 3/8” thick.

d. Coatings:  Minimum one shop coat of asphaltum to be applied to all frame and cover
surfaces.

e. Acceptable Casting:  Specifications have been based on “Model #1032 Straight Type
Frame and Solid Cover” by Syracuse Castings, Cicero, New York (Tel
#315-699-2601)

2.05 HEADWALLS AND END SECTIONS
A. High Density Polyethylene (HDPE) Units:  Flared end section fabricated in accordance with the

pipe manufacturer’s specifications.
B. Concrete Headwalls:  Precast or cast in place units, 4000 psi, 28 day compressive strength with

#4 bar reinforcement at 12” on center, each way.
2.06 FILTER FABRIC

A. Continuous filament fabric consisting of polypropylene fibers and heat bonded nylon sheathed
polypropylene fibers.
1. Specifications have been based on “Mirafi 140N” manufactured by Mirafi Construction

Products, Pendergrass, Georgia (Tel. #706-693-2226).
2.07 WARNING TAPE

A. Standard, 4 mil polyethylene, 3” wide tape, purple, detectable type tape, imprinted with the
words “CAUTION BURIED STORM SEWER” in black letters.

PART 3   EXECUTION
3.01 EXAMINATION

A. Installer Verification of Conditions:  Examine conditions under which storm drainage is to be
installed with the materials and components specified in this section.  Affected Prime
Contractors, the Owner’s Representative and the Project Designer shall be notified in writing of
any conditions detrimental to the proper and timely installation of the work.
1. When the installer confirms conditions as being acceptable to ensure proper and timely

installation of the work and to ensure requirements of applicable warranties or guarantees
can be satisfied, submit written confirmation to the Project Designer.  Failure to submit
written confirmation and subsequent installation will be assumed to indicate conditions are
acceptable to the installer.

3.02 PREPARATION
A. Excavation of trenches and for appurtenances and backfilling for storm drains shall be in

accordance with the applicable portions of Project Manual Section 02300 – Earthwork and
Section 02320 – Trenching.

B. Inspect all pipe and fittings prior to installation.  Remove defective pipe and fittings from the
site.

3.03 INSTALLATION
A. Pipe Installation

1. Lay pipes true to line and grade.  Gravity flow storm drainage systems shall be laid with
bells facing upgrade.

2. Do not lay pipe on unsuitable material, in wet trenches or when a trench and weather
conditions are unsuitable for the work.

3. Support the pipe on compacted bedding material.
4. Clean interior of all pipe thoroughly before installation.
5. Lower pipe in to trench carefully and bring to the proper line, grade and joint.  After joining,

the interior of each pipe shall be thoroughly wiped or swabbed to remove any dirt, trash or
excess jointing materials.
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6. Do not walk on pipe in trenches until covered by layers of backfill to a minimum depth of
12” over the crown of the pipe.

7. Install gravity sewer pipe to comply with the manufacturer’s specifications.
8. Warning tape shall be continuously placed 12” above the storm sewer piping.

B. Concrete Drainage Unit Installation
1. Pre-cast reinforced concrete rings shall be installed true and plumb on a minimum 6”

aggregate base bedding compacted to 95% of the maximum density.
2. The joints between rings, the base and the top shall be sealed with preformed flexible

gasket material specifically manufactured for this type of application.  Adjust the length of
rings so that eccentric cone tops and top slabs will be at the required elevation.  Cutting of
the conical top section will not be acceptable.

3. Grout storm piping entering units in place with the ring penetration completely filled for the
full depth of the wall.

4. Install drainage unit frames, covers and grates on a mortar bed flush with the finish
pavement or surrounding lawn area.

C. Building Foundation Drainage:  Install at interior and building perimeter areas in strict
accordance with ASTM D 2321 and the manufacturer’s specifications.

3.04 ADJUSTING AND CLEANING
A. Deflection Tests:  Provided by the Prime Contractor in accordance with the requirements of

Project Manual Section 01 40 00 – Quality Requirements.
B. Upon completion of the installation, leave all components of the storm drainage system

completely free from silt, debris and other obstructions.
C. Repairs and Protection of Storm Drainage Infrastructure

1. Repair or replace broken or defective storm drainage components as directed by the
Project Designer.

2. Protect storm drainage from damage until acceptance of the infrastructure construction.
END OF SECTION
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SECTION 33 4923.10
SUBSURFACE STORM DRAINAGE WATER RETENTION STRUCTURES - HDPE

PART 1  GENERAL
1.01 SUMMARY

A. This section includes stormwater drainage systems for building roof drainage and site area
drainage.

B. Work includes the installation of the StormTech chamber drainage system.
C. Related work includes the installation of drainage inlet structures, manholes, and outlet

structures.
1.02 RELATED REQUIREMENTS

A. Section 31 2323 - Fill
B. Section 33 4000 - Storm Utility Drainage Piping.

1.03 ABBREVIATIONS
A. PP: Polypropylene
B. HDPE: High Density Polyethylene
C. PE: Polyethylene
D. PVC: Polyvinyl Chloride
E. ASTM - American Society for Testing and Materials
F. AASHTO - American Association of State Highway and Transportation Officials
G. ADS - Advanced Drainage Systems, Inc.
H. TSS - Total Suspended Solids

1.04 DEFINITIONS
A. Stormwater Chamber System: All products associated with the drainage system including but

not limited to chambers, end caps, pipe, fittings, stone, geotextile, and drainage structures.
B. Subsurface Drainage System: refers to the StormTech subsurface stormwater chamber

system.
C. Manifolds and manifold piping refer to the piping system to inlet and outlet rows of chambers.
D. STORMTECH brand name is referred to as CHAMBER MANUFACTURER hereafter.
E. ADS and HANCOR brand names are considered interchangeable within this section.

1.05 REFERENCE STANDARDS
A. American Association of State Highway and Transportation Officials (AASHTO)

1. AASHTO LRFD Bridge Design Specifications Section 3 - Loads and Load Factors
2. AASHTO LRFD Bridge Design Specifications Section 12 - Buried Structures and Tunnel

Liners
3. AASHTO M 43 - Stand Specification for Sizes of Aggregate for Road and Bridge

Construction.
4. AASHTO M 288 - Standard Specification for Geotextile Specification for Highway

Applications
5. AASHTO M 294 - Standard Specification for Corrugated Polyethylene Pipe, 300- to 1500-

mm Diameter
B. American Society for Testing and Materials (ASTM)

1. ASTM F 2418 - Standards Specification for Polypropylene (PP) Corrugated Wall
Stormwater Collection Chambers

2. ASTM F 2787 - Standard Practice for Structural Design of Thermoplastic Corrugated Wall
Stormwater Collection Chambers
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3. ASTM D 2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications

4. ASTM F 2306 - Standard Specification for 12 to 60 in. [300 to 1500 mm] Annular
Corrugated Profile-Wall Polyethylene (PE) Pipe and Fittings for Gravity-Flow Storm Sewer
and Subsurface Drainage Applications

1.06 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meetings

1. A Preinstallation meeting between StormTech representative and general contractor is
recommended to discuss the chamber system installation.
a. StormTech offers installation consultations to installing contractors.
b. Contact StormTech at least 30 days prior to system installation to arrange a

preinstallation consultation.
B. Sequencing

1. Contractor is responsible for coordinating the installation of the subsurface stormwater
chamber system with the installation of permanent structures on site.
a. Construction loads for permanent structures may require the subsurface chamber

system to be installed after the permanent structure(s) on site.
2. Coordinate stormwater chamber system connections to off site storm sewer with the

appropriate agency having jurisdiction.
3. Coordinate stormwater chamber system connections to existing on-site storm sewer.
4. Coordinate with building roof drainage systems.
5. Coordinate with other utility work.

1.07 SUBMITTALS
A. The following shall be submitted by contractor in accordance with Section 01 3300 Submittal

Procedures:
1. Product Specifications for the following:

a. StormTech chambers and end caps
b. ADS PE Pipe

2. Product Installation Instructions for the following:
a. StormTech chambers and end caps
b. ADS PE Pipe

3. Inspection and Maintenance Instructions for the following:
a. StormTech Isolator™ Row

1.08 QUALITY ASSURANCE
A. Regulatory Agency Approvals:

1. Environmental Agency Compliance: Comply with regulations pertaining to storm drainage
systems.

2. Utility Compliance: Comply with regulations pertaining to storm drainage systems. Include
standards of water and other utilities where appropriate.

1.09 DELIVERY, STORAGE, AND HANDLING
A. Contractor shall check all materials upon delivery to assure that the proper chamber size and

plastic pipe and pipe fittings have been received.
B. Contractor shall check the chambers for shipping damage prior to installation. Units that have

been damaged must not be installed. Contractor shall contact chamber manufacturer
immediately upon discovery of any damage. Chambers may be left palletized until the units are
ready to be installed.

C. All chambers, pipe and pipe fittings shall be delivered to the site and unleaded with handling
that conforms to the manufacturer’s instructions for reasonable care.

D. Protect chamber and chamber fittings from dirt and damage.
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E. All pipe and chambers shall be protected against impact, shock and free fall, and only
equipment of sufficient capacity and proper design shall be used in the handling of the pipe.
Storage of the pipe on the job shall be in accordance with the pipe manufacturer’s
recommendations.

F. Contractor shall refer to the fabric manufacturer’s guidance handling and storage of fabric
products on site.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers
1. StormTech, Inc.
2. Advanced Drainage Systems, Inc.
3. Hancor, Inc.

2.02 STORMWATER CHAMBER SYSTEM
A. Chamber Options

1. Only stormwater chamber systems evaluated by a licensed design engineer and found to
meet AASHTO section 12.12 safety factors are allowed.

2. Stormwater chambers must be designed in accordance with ASTM F 2418 Standard
Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers.

3. Stormwater chambers must be designed in accordance with ASTM F 2787 Standard
Practice for Structural Design of Thermoplastic Corrugated Wall Stormwater Collection
Chambers.

4. Chamber systems allowed under this specification include:
a. StormTech MC-4500

B. Performance
1. The contractor shall submit a structural evaluation by a registered structural engineer that

demonstrates that the safety factors specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-year creep modulus data specified in ASTM
F 2418 must be used as part of the AASHTO structural evaluation to verify long-term
performance.

2. Only mechanical and material properties that were determined in accordance with ASTM
test methods shall be allowed for structural design of the chambers.

3. Only chambers affixed with the ASTM F 2418 designation shall be considered as meeting
ASTM F 2418.

4. Performance of the stormwater treatment system shall be in accordance with Section 2.03
of this specification.

5. The contractor shall submit design summary by the manufacturer that demonstrates that
the system is designed to convey peak flow rates without scour of foundation stone.

C. Materials
1. Chamber

a. Chambers shall be injection molded from virgin polypropylene resin and be yellow in
color.

b. Chamber rows shall provide continuous, unobstructed internal space with no internal
support panels in order to provide ease of access for inspection and maintenance
functions.

c. Inspection ports shall be installed and constructed per project plans. Note that
inspection ports shall only be installed along the Isolator™ Row to allow for
inspection of the sediment build up over time.

d. The chambers shall be open-bottomed.
e. The chamber shall incorporate an overlapping corrugation joint system to allow

chamber rows of almost any length to be built.
2. End Caps
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a. End caps shall be injection molded from polyethylene or polypropylene resin and
allow pipe connections with polyethylene pipe.

b. All chamber rows shall be terminated with an end cap. End cap placement on end of
chamber will vary depending on chamber model. End caps shall have a curved ace
capable of resisting typical horizontal and vertical loads.

c. End caps may incorporate cutting guides to allow easy field cutting for various
diameters of pipe. Cutting guides shall be located at both the top and bottom of each
end cap.

3. Manifold Piping
a. Manifold piping shall be designed to ensure that peak flows are distributed to the

rows of chambers without scour of foundation stone.
b. Manifold piping shall be of HDPE piping such that accepted equations of hydraulics

can be used as a basis for design.
4. Stone

a. Refer to specification section 31 2323 Fill.
5. Fabric

a. Refer to specification section 33 4111 Site Storm Utility Piping.
2.03 ACCESSORIES

A. Spacers can be used to obtain the required minimum spacing between chamber rows.
B. Pipe plugs can be used during construction on all inlet pipes to the stormwater chamber system

to prevent construction sediment from entering the Isolator™ Row system. Pipe plugs to be
removed once construction of the system is complete and no further construction sediment
loading is expected.

PART 3  EXECUTION
3.01 PREPARATION

A. General
1. Installing contractors are required to use and understand the latest manufacturer’s

installation instructions prior to beginning system installation.
a. See Section 1.06 for manufacturer preinstallation meeting information.
b. Chamber products must be designed and installed in accordance with the

manufacturer’s minimum requirements. Failure to do so will void the manufacturer’s
limited warranty.

2. The contractor shall install all drainage structures, pipe, and chambers in the locations
shown on the design engineer’s drawings and/or as approved by the Owner. Pipe shall be
of the type and sizes specified on the drawings and shall be laid accurately to line and
grade. Structures shall be accurately located and properly oriented.

3. Chambers, pipe and drainage structures shall be inspected prior to installation and any
defective or damaged product shall be replaced accordingly.

4. Contact local underground utility companies prior to construction.
5. The contractor must apply erosion and sediment control measures to protect the

stormwater system during all phases of site construction per local codes and design
engineer’s specifications.

B. Site Preparation
1. Excavation must be free of standing water. Dewatering measures must be taken if

required.
a. When groundwater is present in the work area, dewater to maintain stability of in-situ

and imported materials. Maintain water level below pipe bedding and foundation to
provide a stable trench bottom.

2. Prepare the chamber bed’s subgrade soil as outlined in the engineer’s drawings.
Requirement for subgrade soil bearing capacity should meet or exceed the chamber
manufacturer’s required allowable subgrade soil bearing capacity. The contractor must
report and discrepancies with subgrade soil’s bearing capacity to the design engineer.
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3.02 CHAMBER INSTALLATION AND BACKFILLING
A. Install chamber system flat or at constant slope between points at elevations indicated.
B. Construct fabric and stone foundation per chamber manufacturer’s installation instructions.
C. Construct the chamber bed by joining the chambers lengthwise in rows. Attach chambers by

overlapping the end corrugation of one chamber onto the end corrugation of the last chamber in
the row.

D. See pipe manufacturer’s installation instructions for pipe assembly.
E. Stone placement between chamber rows and around perimeter must follow instructions as

indicated in the most current version of the chamber manufacturer’s installation instructions.
F. The contractor must refer to the chamber manufacturer’s installation instructions for a table of

acceptable vehicle loads at various depths of cover. The contractor is responsible for
preventing vehicles that exceed the chamber manufacturer’s requirements from traveling
across or parking over the chamber system. Temporary fencing, warning tape and
appropriately located signs are commonly used to prevent unauthorized vehicles from entering
sensitive construction areas.

G. Refer to the chamber manufacturer’s installation instructions for minimum requirements for
backfill material above the stormwater chamber system.

H. See pipe manufacturer’s installation instructions for guidance on installing the plastic pipe
fittings to the chamber system.

3.03 PROTECTION
A. Protect all inlets to the stormwater chamber system during construction. As noted in Section

2.05, pipe plugs may be used in the inlet manhole pipes to prevent construction sediments from
clogging the system. Once construction has ceased, the pipe plugs are removed to allow
normal system functionality.

B. All inlet and outlet structures should be protected against construction sediments.
END OF SECTION
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