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 NOTICE TO BIDDERS 

 

NOTICE IS HEREBY GIVEN, that sealed Bids, in duplicate, are sought and requested by the Board of 

Education, Waverly Central School District (hereinafter called "Owner"), for the Reconstruction to the 

Waverly Jr/Sr High School.  

 

Bids are requested for the following Contracts: 

General 

Plumbing 

Electrical 

Mechanical 

in accordance with the Drawings, Project Manual (including Conditions of the Contract and Specifications), 

and other Bidding and Contract Documents prepared by: 

 Tetra Tech Engineers, Architects & Landscape Architects, P.C. d/b/a 

 Tetra Tech Architects & Engineers 

 10 Brown Road 
 Ithaca, New York 14850 

A pre-bid conference for potential Bidders and other interested parties will be held on Thursday, November 

16, 2023, at 3:30 PM at Waverly J /Sr High School, High School Library, 1 Fredrick Street, Waverly, New 

York 14892. 

Sealed Bids will be received by the Owner until 3:00 PM Tuesday, December 12, 2023 at the Waverly 

Central School District Office, 15 Frederick Street, Waverly, New York 14892.  Bids received will be 

publicly opened and read aloud at 3:15 PM in Conference Room 126, Lincoln Street Elementary School, 45 

Lincoln Street, Waverly, New York 14892. 

For the convenience of potential Bidders and other interested parties, the Bidding Documents may be 

examined at the following locations: 

 Syracuse Builders Exchange, 6563 Ridings Rd., Syracuse, New York 13206. 

Northern New York Builders Exchange, 22074 Fabco Road, Watertown, New York. 

The Builders Exchange of the Southern Tier, Inc.-West, 65 E. Main. St., Falconer, New York 14733.

Complete digital sets of Bidding Documents, drawings and specifications, may be obtained online as an 

electronic download at www.syracuseblueprintplanroom.com ‘public projects’ for a non-refundable fee of 

$25.00 (Twenty-Five Dollars). 

Complete hard copy sets of Bidding Documents, drawings and specifications, may be obtained online at 

www.syracuseblueprintplanroom.com ‘public projects.’ Checks shall be made payable to Waverly Central 

School District in the sum of $100.00 (One Hundred Dollars) for each set of documents. Mail checks to 

Syracuse Blue Print Co., Inc., 825 East Genesee Street, Syracuse, New York 13210. Plan deposit is 

refundable in accordance with the terms in the Instructions to Bidders. Any bidder requiring documents to be 

shipped shall make arrangements with the printer and pay for all packaging and shipping costs (either by 

providing FedEX/UPS account number or being charged a flat rate by the printer). 

00 11 13 
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Please note www.syracuseblueprintplanroom.com is the designated location and means for distributing and 

obtaining all bid package information, electronic or hard copy. Only those Contract Documents obtained in 

this manner will enable a prospective bidder to be identified as a registered plan holder. 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, regardless of receiving electronic or hard copy 

Bid Documents, via email and will be available at www.syracuseblueprintplanroom.com. Registered 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 Syracuse Blue Print Company 

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. 

As bid security, each Bid shall be accompanied by a certified check or Bid Bond made payable to the Owner, 

in accordance with the amounts and terms described in the Instructions to Bidders. 

The Owner requires Bids comply with bidding requirements indicated in the Instructions to Bidders. The 

Owner may, at its discretion, waive informalities in Bids, but is not obligated to do so, nor does it represent 

that it will do so. The Owner also reserves the right to reject any and all Bids. The Owner will not waive 

informalities which would give one Bidder substantial advantage or benefit not enjoyed by all affected 

Bidders. Bids may not be withdrawn before 45 days following the Bid opening thereof, unless an error is 

claimed by the Bidder in accordance with the Instructions to Bidders. 

http://www.syracuseblueprintplanroom.com/
http://www.syracuseblueprintplanroom.com/
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INSTRUCTIONS TO BIDDERS 

 
 

ARTICLE 1 

PROJECT AND BIDDING INFORMATION 

 

1. Project Identification: Additions and Alterations to Waverly Jr/Sr High School. 

a. Project Location:  

1) Waverly Jr/Sr High School 1 Fredrick Street Waverly, New York 14892. 

2. Owner: Waverly Central School District. 

a. Address: 15 Frederick Street, Waverly, New York. 

3. Bid Opening: Bids will be received until the following Bid opening date and time, at the 

following location: 

a. Bid Opening Date and Time: Tuesday, December 12, 2023 at 3:00 PM, local time. 

b. Bid Opening Location: Bids shall be delivered to the Waverly Central School District Office, 

15 Frederick Street, Waverly, New York 14892. Bids received will be publicly opened and 

read aloud at 3:15 PM in Conference Room 126, Lincoln Street Elementary School, 45 

Lincoln Street, Waverly, New York 14892.  

4. Bidders are invited to submit Bids for the following Contracts: 

a. General 

b. Plumbing 

c. Electrical 

d. Mechanical 

 

5. Access to the Project Site: Subject to Owner’s prior approval of timing, Bidders will be permitted 

access to Project site on Monday through Friday, from 7:00am until 4:00pm, except legal 

holidays. 

a. Contact Owner’s representative designated below, prior to visiting Project site, to arrange 

access. 

b. Owner’s representative: Ashlee Hunt 607-565-8101 ext. 1005. 

6. Pre-Bid Conference: A pre-bid conference for potential Bidders and other interested parties will 

be held as follows: 

a. Pre-Bid Conference Date and Time: Thursday, November 16, 2023, at 3:30 PM, local time. 

b. Pre-Bid Conference Location: Waverly Jr/Sr High School, High School Library, 1 Fredrick 

Street, Waverly, New York 14892. 

7. Agreement Form: The following will be used as the basis for the form of agreement between the 

Owner and the Contractor (Owner-Contractor Agreement): 

a. Standard Form of Agreement Between Owner and Contractor, AIA Document A132.  

 

00 21 13 
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ARTICLE 2 

DEFINITIONS 

 

1. Definitions in the General Conditions of the Contract for Construction, AIA Document A232, or 

in other Contract Documents are applicable to the Bidding Documents. 

a. “Addenda”: Written or graphic instruments issued by the Architect prior to execution of the 

Contract which modify or interpret the Bidding Documents by additions, deletions, 

clarifications, or corrections. 

b. “Bid”: Complete and properly executed proposal to do the Work for the sums stipulated 

therein, submitted in accordance with the Bidding Documents. 

1) “Base Bid”: Sum stated in the Bid for which Bidder offers to perform the Work 

described in the Bidding Documents as the base, to which Work may be added or from 

which Work may be deleted for sums stated for Alternates. 

c. “Bidder”: Person or entity who submits a Bid. 

ARTICLE 3 

BIDDING PROCEDURES 

 

1. Bid Form: Complete the Bid Form provided, in duplicate, with all blank spaces for Base Bid and 

Alternates legibly completed in ink, or typewritten, in both words and figures. 

 

2. Bid Attachments: Complete and submit the following attachments with the Bid Form: 

a. Attachment #1: Non-Collusive Bidding Certification. 

b. Attachment #2: Certified Corporate Resolution.  

c. Attachment #3: Iranian Energy Divestment Certification 

d. Attachment #4: Certificate on Violations 

3. Bid Security:  

a. Submit, with the Bid Form, bid security in the amount of five percent of the Base Bid, in any 

of the following forms: 

1) Certified check, payable to the Owner; or 

2) Bid Bond, payable to the Owner, on Bid Bond, AIA Document A310, or standard bid 

bond form, duly executed by the Bidder as principal, with a surety company acceptable 

to the Owner. 

a) Affix a certified and current copy of the power of attorney for the attorney-in-fact 

who executes the required bond on behalf of the surety. 

b. Within three days following the Bid opening, bid security will be returned to all Bidders, 

except the three apparent lowest Bidders. 

1) Within three days following execution of the Owner-Contractor Agreement, bid 

security will be returned to the three apparent lowest Bidders. 
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2) If the Owner-Contractor Agreement has not been executed within 45 days following 

the Bid opening, bid security will be returned to the three apparent lowest Bidders, 

except as noted below. 

c. Should the accepted Bidder, within 10 days following Notice of Award, fail or refuse to 

execute the Owner-Contractor Agreement and to provide the required performance and 

payment bonds, the accepted Bidder will be deemed to have abandoned the Contract and its 

bid security will be forfeited to the Owner. 

4. Bid Submission: Submit each Bid, including attachments, in a sealed envelope bearing the 

Bidder’s name and address, name of Contract, and name of Project. Deliver Bid to location 

specified no later than the Bid opening date and time indicated. Any Bid received after the Bid 

opening date and time indicated will be returned unopened. 

5. Bid Withdrawal:  

a. Bid may be withdrawn by the Bidder up until the date and time specified for opening of Bids. 

b. Following the Bid opening, Bid may not be withdrawn before 45 days following the Bid 

opening, except in the case of Bidder error, as follows: 

1) If the Bidder claims an error in the Bid, submit a written notice to the Architect, within 

three days of the Bid opening, describing in detail the nature of the error, submitting 

documentary evidence or proof of such error. 

a) Failure to deliver such notice and evidence or proof, within the time frame 

required, constitutes a waiver of Bidder’s right to claim error. 

2) Upon receipt of required notice and evidence or proof, the Owner, in consultation with 

the Architect, will determine if an excusable error has been made; and if so, the Owner 

may permit the Bid to be withdrawn. The Owner’s determination will be conclusive 

upon the Bidder, its surety, and all who claim rights under the Bidder. 

ARTICLE 4 

BIDDING DOCUMENTS 

 

1. Bidding Documents include the bidding requirements and the proposed Contract Documents, as 

follows: 

a. Bidding requirements consist of the following: 

1) Notice to Bidders. 

2) Instructions to Bidders. 

3) Bid Form, with attachments. 

4) Proposed Products Form. 

5) Proposed Subcontractors Form. 

6) Bidder’s Qualifications Form. 

b. Proposed Contract Documents consist of the following: 

1) Owner-Contractor Agreement. 

2) Conditions of the Contract. 

3) Drawings. 



  
INSTRUCTIONS TO BIDDERS Tetra Tech 

Page ITB-4 Project No. 339070-22003 Architects & Engineers  

4) Specifications. 

5) Addenda. 

2. Bidding Document Interpretations or Corrections: 

a. Submit requests for Bidding Document interpretation to the Architect, in writing using the 

provided Pre-Bid Request for Interpretation Form, at least five working days prior to the Bid 

opening. 

b. Interpretations or corrections will be issued in the form of written Addenda. The Architect 

will not make oral interpretations or corrections. 

c. Notification of addenda will be transmitted to registered plan holders via email and will be 

available to download at www.syracuseblueprintplanroom.com under “public projects.” 

1) Failure of any Bidder to not download addenda and/or failure to receive any such 

Addendum by reason of not having registered as a plan holder in accordance with the 

bidding instructions, shall not relieve the Bidder from any obligation required by the 

Addendum. 

3. Equivalents and Substitutions: The use of manufacturer’s brand names, catalog numbers, and 

similar proprietary identifying data is intended to establish a standard of quality, appearance, and 

function for those items. It is not the intention of the Owner or the Architect to eliminate from 

consideration products that are equivalent in quality, appearance, and function to those identified.  

a. Equivalents are pre-award and substitutions are post-award. 

b. Equivalents: 

1) On Proposed Products Form provided, as post-Bid information, identify and list 

proposed equivalents to specified products as follows: 

a) Applicable Specification Section and paragraph. 

b) Proposed manufacturer’s name, product brand name, and catalog number of 

proposed equivalent. 

c) Note any aspect of the specified product that the proposed equivalent cannot 

meet. 

2) Failure to identify and list proposed equivalents shall be deemed to mean the Bidder 

will furnish the materials or products indicated in the Contract Documents without 

exception. 

c. Substitutions: Refer to Division 01 Specification Section “Substitution Procedures.” 

http://www.syracuseblueprintplanroom.com/
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4. Any required plan deposit shall be refunded to Bidders who submit a bona fide Bid and return the 

hard copy (paper) Bidding Documents in full, and in good condition within thirty days following 

the award of the contract or the  rejection of the bids covered by such Bid Documents. If the Bid 

Documents are not returned in full, or in good condition, the cost to replace missing or damaged 

paper documents will be deducted from the deposit. A Bidder receiving a Contract award may 

retain the paper Bidding Documents, and the Bidder’s deposit will be refunded. Partial 

reimbursement, in an amount equal to the full amount of such deposit for one  set  of  Bid 

Documents  per  non-bidder  less  the  actual  cost  of  reproduction  of  the Bid Documents as 

determined by the Architect, shall be made for the  return of  all  other  copies of the Bid 

Documents in good condition within thirty days following the award of the contract or the  

rejection of the bids covered by such Bid Documents. If the Bid Documents are not returned in 

full, or in good condition, the cost to replace missing or damaged paper documents will be 

deducted from the deposit. 

ARTICLE 5 

BIDDER’S REPRESENTATIONS 

 

1. By submitting a Bid, Bidder represents that: 

a. Bidder has visited and thoroughly inspected the Project site, and has become fully informed 

of the conditions relating to the Project; 

b. Bidder has received, read, and is thoroughly familiar with the Bidding Documents, including 

all Addenda issued; and 

c. Bidder has prepared its Bid based on the materials, equipment and systems required by the 

Bidding Documents or equivalents; and 

d. Bidder has prepared its Bid based on the subcontractors identified on the accompanying 

sealed Subcontractors List and the corresponding subcontract amount listed, and if awarded 

the Contract, intends to engage the listed Subcontractors. 

1) Owner retains its right to object to any proposed Subcontractor, in accordance with the 

Conditions on the Contract. 

 

ARTICLE 6 

BID CONSIDERATION 

 

1. Opening of Bids: At the designated Bid opening date and time, Bids received will be publicly 

opened and read aloud. 

2. Bid Rejection: 

a. The Owner requires Bids comply with bidding requirements; however, the Owner may, at its 

discretion, waive informalities in Bids. The Owner is not obligated to do so and does not 

represent that it will do so. The Owner will not waive informalities which would give one 

Bidder substantial advantage or benefit not enjoyed by all affected Bidders. 

b. The Owner reserves the right to reject any and all Bids not deemed in the best interests of the 

Owner, if in its judgment the public interest will be promoted thereby. 



  
INSTRUCTIONS TO BIDDERS Tetra Tech 

Page ITB-6 Project No. 339070-22003 Architects & Engineers  

c. The Owner reserves the right to reject as “informal” any and all Bids which, in its opinion, 

are incomplete, conditional, obscure, or contain irregularities of any kind. 

d. In rejecting a Bid, the Owner does not forfeit its right to accept the Bid for any other Contract 

contained in the Project; and the rejection of a Bid is not necessarily a finding by the Owner 

of any facts or circumstances which would preclude the Bidder from serving as a 

subcontractor on any portion of the Project. 

 

3. Bid Acceptance: The Owner intends to award the Contract to the responsible Bidder whose Bid 

complies with conditions to render it formal, who is able to furnish approved surety bonds, and 

whose Bid is the lowest number of dollars as defined below. 

 

ARTICLE 7 

POST-BID INFORMATION 

 

1. Contractor Qualifications: The Owner may make such investigations as it deems necessary to 

determine the ability of the Bidder to perform the Work. 

a. The Bidder shall furnish to the Owner all such information and data for this purpose as the 

Owner may request, including the provided Bidder’s Qualifications Form. 

b. The Owner reserves the right to reject any Bid if the evidence submitted, or investigation of 

Bidder fails to satisfy the Owner that the Bidder is properly qualified to carry out the 

obligations of the Contract and to complete the Work contemplated therein. 

2. Owner’s Financial Capability: Successful Bidder may submit request to Owner for information 

regarding Owner’s financial arrangements for this Project in accordance with the General 

Conditions, no later than 30 days following the Bid opening. 

3. Post-Bid Submittals: 

a. The three apparent low Bidders shall submit the following completed forms within three days 

following the Bid opening: 

1) Proposed Products Form. 

2) Proposed Subcontractors Form. 

3) Proposed Schedule of Values Form. 

4) Upon request, Bidder’s Qualifications Form. 

 

ARTICLE 8 

PERFORMANCE BOND AND PAYMENT BOND 

 

1. Bond Requirements: 

a. The successful Bidder shall furnish bonds covering faithful performance of the Contract and 

payment of obligations arising thereunder. 

b. Bonds shall be obtained from a surety satisfactory to the Owner, authorized and licensed to 

do business in the state where the Project is located, and listed in the latest issue of the U.S. 

Treasury Circular 570. The amount of each bond shall be equal to 100 percent of the Contract 

Sum. The sufficiency of the bonds is subject to the approval of the Owner and bonds deemed 

insufficient by the Owner may be rejected. 
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c. Affix a certified and current copy of the power of attorney for the attorney-in-fact who 

executes the required bonds on behalf of the surety. 

 

2. Time of Delivery and Form of Bonds: 

a. Deliver required bonds to the Owner not later than the date the Agreement in entered into. 

b. Use Performance Bond and Payment Bond, AIA Document A312, unless otherwise approved 

by the Owner. 

 

ARTICLE 9 

MISCELLANEOUS PROVISIONS 

 

1. All applicable laws, ordinances, rules, and regulations of Federal, State, and other authorities 

having jurisdiction over the Project shall apply to the Contract throughout and will be deemed 

included in the Contract as though herein written out in full. 

a. Sections of the New York State Labor Law (LL) and the New York State General Municipal 

Law (GML) include, but are not limited to, the following: 

1) LL §220, subd. 2: Eight-hour day, 40-hour week. 

2) LL §220, subd. 3 and LL §220-d: Minimum rate of wage and supplement. 

3) LL §220-e: Prohibiting discrimination. 

4) LL §222-a: Prevention of dust hazards. 

5) GML §103-d: Statement of non-collusion in bids. 

6) GML §106-b: Payment on public work contracts. 

7) GML §108: Workmen’s compensation insurance. 

8) GML §109: Assignment of public contracts. 

 

2.  Time of Completion: Refer to Division 01 Section “Project Summary – Project Schedule.” 

Attachment: Pre-Bid Request for Interpretation Form 

END OF SECTION 00 21 13 
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INSTRUCTIONS TO BIDDERS 

ATTACHMENT #1: 

PRE-BID REQUEST FOR INTERPRETATION FORM 

 

SUBMIT FORM BY EMAIL TO INE.Waverly@tetratech.com 
 

 

Project No.: 339070-22003                    Date:  

 

Project Name: Additions and Alterations to Waverly Jr / Sr High School 

 

--------------------------------------------------------------------------------------------------------------------------- 

Bidder Contact Person: 

Bidder Company Name:     

Bidder Phone:  

Bidder Email Address:  

------------------------------------------------------------------------------------------------------------------------- 

Question Pertains to:  

 

Drawing Number:  

Plan Area: 

Room Number: 

Drawing Detail Number: 

Specification Section:  

-------------------------------------------------------------------------------------------------------------------------- 

Question: (Please be specific) 

 

 

 

 

 

 

 

-------------------------------------------------------------------------------------------------------------------------- 

Review by Architect/Engineers: Responded By: __________ Date: ___________ 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------------------------- 

Submit requests not less than 5 working days prior to the specified Bid Opening date and time.   In the event that 

this question requires clarification or modification of the Bidding Documents, such written information can only 

be provided by formal Addendum, distributed to all plan holders.  
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BID FROM (Bidder's Name)  : ___________________________________ 

  

                             (Address) : ___________________________________ 

 

  ___________________________________ 

 

 

              Bidder's Telephone  : ___________________________________ 

 

       Bidder's Facsimile (Fax)  : ___________________________________ 

 

       Bidder's E-mail Address : ___________________________________ 

               (if applicable) 

 
 

10 Brown Road 

Ithaca NY 14850 

Ithaca, New York 
Farmingdale, New York 
Albany, New York 
 
 
 

 BID FORM  

(submit in duplicate) 

 

 CONTRACT: GENERAL 

 PROJECT TITLE: ADDITIONS AND ALTERATIONS TO WAVERLY JR/SR HIGH SCHOOL 

 DATE: MAY 19, 2023 

 PROJECT NO.: 339070-22003 

 BID TO: Waverly Central School District 

  15 Frederick Street 

  Waverly, New York 14892 

 

The Bidder hereby certifies that it has examined and fully understands the requirements and intent of the 

Bidding Documents, including the Bidding Requirements and proposed Contract Documents; and proposes to 

furnish all labor, materials, and equipment necessary to complete the Work on, or before, the dates specified 

in the Contract Documents for the BASE BID sum of: 

____________________________________________________________________________________ 

(words) 

______________________________________________________  ($___________________________) 

 (figures) 

Show all amounts in both words and figures; in the event of a discrepancy between amounts written in 

words and figures, the amount written in words shall govern. 

Refer to Division 01 Section “Allowances” for description of allowances to be included in the Base 

Bid above. 

 

 

 

 

 

00 41 01 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 

applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 

“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 

specified in the Contract Documents, and additional work that may be required by acceptance of the 

Alternate.  

ALTERNATE NO. 01: First Floor Area F Unit Ventilator Replacement   

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

ALTERNATE NO. 02: STEM Suite Exterior Canopy 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

ALTERNATE NO. 03: Corridor Wall Tile Area A 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 
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ALTERNATE NO. 04: Corridor Wall Tile Area E 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

ALTERNATE NO. 05: Corridor Wall Tile Area F 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

ALTERNATE NO. 06: Locker Rooms and Team Rooms Wall Finish 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

ALTERNATE NO. 07: STEM Suite Interior Door Openings 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 

 Attachment #2 - Certified Corporate Resolution. 

 Attachment #3 – Iranian Energy Divestment Certification 

 Attachment #4 – Certification on Violations 

  

 

 

BID SECURITY 

 

Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 

 

EXECUTION OF CONTRACT 

 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 

Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 

Contract in the form as required by the Architect. 

 

This Bid may be withdrawn at any time prior to the Bid opening. 

 

SIGNATURE 

 

(   ) NAME OF BIDDER (Corporate Name) 

(   )  

(   ) ________________________________________________ 

(          Corporate Seal     ) 

(   ) SIGNATURE (Corporate Officer) 

(  ) 

(   ) ________________________________________________ 

(  ) 

(  ) DATE: __________________________________________ 
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BID FORM 

ATTACHMENT #1 

 

GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 

 

No bid will be accepted that does not have this form completely executed. 

 

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 knowledge and belief: 

 

(a) 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 any 

competitor; 

 

(b) 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; 

 

(c) 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; 

 

(d) The person signing this bid or proposal certifies that he has fully informed himself 

regarding the accuracy of the statements contained in this certification, and under the 

penalties of perjury, affirms the truth thereof, such penalties being applicable to the 

bidder as well as to the person signing in its behalf; 

 

(e) That attached hereto (if corporate bidder) is a certified copy of resolution authorizing 

the execution of this certified by the signature of this bid or proposal in behalf of the 

corporate bidder. 

 

 ______________________________________ 

 (Individual) 

 

 ______________________________________ 

  (Corporation)  

 

 

 

Dated:________________  By   __________________________________________________________ 

(Signature of Officer)  

 

 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 

ATTACHMENT #2 

 

CERTIFIED CORPORATE RESOLUTION 

 

 

 

 

 

RESOLVED THAT                                                                  be authorized to sign and submit the bid or 

proposal of this corporation for the following project:  

 

 

 _____________________________________________________________  

 

 

   _____________________________________________________________ 

 

 

 

and to include in such bid or proposal the certificate as to non-collusion required by section one hundred 

three-d (103-d) of the general municipal law as to the act and deed of such corporation, and for any 

inaccuracies or mis-statements 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 and adopted by  

 

                                                                                            at a meeting of its board of directors held on the 

 

                                             day of                                       20     . 

 

 

 

 

 

 ____________________________________________________________  

  (Secretary)  
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BID FORM 

ATTACHMENT #3 

 

IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 

Pursuant to Section 103-g 

Of the New York State 

General Municipal Law 

 

 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 

bidder/proposer 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 its knowledge and belief that each bidder is 

not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 

State Finance Law. 

  

B. A Bid/Proposal shall not be considered for award, nor shall any award be made where the condition 

set forth in Paragraph A above has not been complied with; provided, however, that in any case the 

bidder/proposer cannot make the foregoing certification set forth in Paragraph A above, the 

bidder/proposer shall so state and shall furnish with the bid a signed statement which sets forth in 

detail the reasons therefore.  Where Paragraph A above cannot be complied with, the Purchasing Unit 

to the political subdivision, public department, agency or official thereof to which the bid/proposal is 

made, or his designee, may award a bid/proposal, on a case by case business under the following 

circumstances: 

 

1. The investment activities in Iran were made before April 12, 2012, the investment activities in 

Iran have not been expanded or renewed after April 12, 2012, and the Bidder/Proposer has 

adopted, publicized and is implementing a formal plan to cease the investment activities in Iran 

and to refrain from engaging in any new investments in Iran; or 

 

2. The political subdivision makes a determination that the goods or services are necessary for the 

political subdivision to perform its functions and that, absent such an exemption, the political 

subdivision would be unable to obtain the goods or services for which the contract is offered.  

Such determination shall be made in writing and shall be a public document. 

 

 

___________________________________ 

Signature 

 

       ___________________________________ 

       Title 

 

 ______________    ___________________________________ 

Date      Company  
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BID FORM 

ATTACHMENT #4 

 

CERTIFICATION ON VIOLATIONS 

____________________, a representative of _____________________, hereby swears to and certifies 

that, to the best of his or her knowledge and belief:  

 

1. Neither ___________________, nor any substantially owned-affiliated entity of the Bidder (collectively 

the "Bidder"), has been found to be in violation of the Davis-Bacon Act pursuant to 40 U.S.C. 3144, the 

Copeland Act pursuant to 18 U.S.C. 874 and 40 U.S.C. 3145 or the Contract Work Hours and Safety 

Standards Act pursuant to 40 U.S.C. 332, or their New York State counterparts.  

   True  False 

 

If False is selected, information for questions 2 and 3 must be provided.  If True is selected questions 

2 and 3 are not applicable, continue to question 4. 

 

2. If the Bidder has been found to be in violation of the Davis-Bacon Act, the Copeland Act, the Contract 

Work Hours and Safety Standards Act, or any of their New York State counterparts, state the name of the 

agency, the date of the violation, the nature of the violation and any consequence of the violation, 

including warnings, fines and debarments below. 

 

 

 

 

 

3. The Bidder is not currently under investigation by any local, state or federal government agency. If 

Bidder is under investigation, state the name of the agency, the date of the alleged violation and the nature 

of the alleged violation below. 

 

 

 

 

 

4. The Bidder's Dun & Bradstreet D-U-N-S number is ____________________. 

 

5. I have authority to execute this certification, knowing it will be relied upon by the Owner of this Project. 

 

 

_______________________________ _______________________________ 

Name      Title 

 

Sworn to before me this    day of     , 20__. 

 

 

__________________________ 

Notary Public 
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BID FROM (Bidder's Name)  : ___________________________________ 
  
                             (Address) : ___________________________________ 
 
  ___________________________________ 

 
 
              Bidder's Telephone  : ___________________________________ 
 
       Bidder's Facsimile (Fax)  : ___________________________________ 
 
       Bidder's E-mail Address : ___________________________________ 
               (if applicable) 

 
 
10 Brown Road 
Ithaca NY 14850 

Ithaca, New York 
Farmingdale, New York 
Albany, New York 
 
 
 

 BID FORM  
(submit in duplicate) 

 

 CONTRACT: PLUMBING 

 PROJECT TITLE: ADDITIONS AND ALTERATIONS TO WAVERLY JR/SR HIGH SCHOOL 

 DATE: MAY 19, 2023 

 PROJECT NO.: 339070-22003 

 BID TO: Waverly Central School District 
  15 Frederick Street 
  Waverly New York 14892 
 

The Bidder hereby certifies that it has examined and fully understands the requirements and intent of the 
Bidding Documents, including the Bidding Requirements and proposed Contract Documents; and proposes to 
furnish all labor, materials, and equipment necessary to complete the Work on, or before, the dates specified 
in the Contract Documents for the BASE BID sum of: 

____________________________________________________________________________________ 
(words) 

______________________________________________________  ($___________________________) 
 (figures) 

Show all amounts in both words and figures; in the event of a discrepancy between amounts written in 
words and figures, the amount written in words shall govern 

Refer to Division 01 Section “Allowances” for description of allowances to be included in the Base 
Bid above. 
 
 
 

 

 

 
00 41 00 



 

  
Tetra Tech BID FORM: PLUMBING 
Architects & Engineers Project No. 339070-22003 00 41 00 / Page 2 

LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 
 Attachment #2 - Certified Corporate Resolution. 
 Attachment #3 – Iranian Energy Divestment Certification 
 Attachment #4 – Certification on Violations 
  
 

 
BID SECURITY 
 
Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 
 
EXECUTION OF CONTRACT 
 
If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 
Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 
Contract in the form as required by the Architect. 
 
This Bid may be withdrawn at any time prior to the Bid opening. 
 
SIGNATURE 
 

(   ) NAME OF BIDDER (Corporate Name) 
(   )  
(   ) ________________________________________________ 
(          Corporate Seal     ) 
(   ) SIGNATURE (Corporate Officer) 
(  ) 
(   ) ________________________________________________ 
(  ) 
(  ) DATE: __________________________________________ 
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BID FORM 
ATTACHMENT #1 

 
GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 
 
No bid will be accepted that does not have this form completely executed. 
 
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 knowledge and belief: 
 

(a) 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 any 
competitor; 

 
(b) 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; 

 
(c) 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; 

 
(d) The person signing this bid or proposal certifies that he has fully informed himself 

regarding the accuracy of the statements contained in this certification, and under the 
penalties of perjury, affirms the truth thereof, such penalties being applicable to the 
bidder as well as to the person signing in its behalf; 

 
(e) That attached hereto (if corporate bidder) is a certified copy of resolution authorizing 

the execution of this certified by the signature of this bid or proposal in behalf of the 
corporate bidder. 

 
 ______________________________________ 
 (Individual) 
 
 ______________________________________ 
  (Corporation)  
 
 
 
Dated:________________  By   __________________________________________________________ 

(Signature of Officer)  
 
 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
 
 
 



 

  
Tetra Tech CERTIFIED CORPORATE RESOLUTION 
Architects & Engineers Project No. 339070-22003 BID FORM ATTACHMENT NO. 2 / Page  4 

BID FORM 
ATTACHMENT #2 

 
CERTIFIED CORPORATE RESOLUTION 

 
 
 
 
 
RESOLVED THAT                                                                  be authorized to sign and submit the bid or 
proposal of this corporation for the following project:  
 
 
 _____________________________________________________________  
 
 
   _____________________________________________________________ 
 
 
 
and to include in such bid or proposal the certificate as to non-collusion required by section one hundred 
three-d (103-d) of the general municipal law as to the act and deed of such corporation, and for any 
inaccuracies or mis-statements 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 and adopted by  
 
                                                                                            at a meeting of its board of directors held on the 
 
                                             day of                                       20     . 
 
 
 
 
 
 ____________________________________________________________  
  (Secretary)  
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BID FORM 
ATTACHMENT #3 

 
IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 
Pursuant to Section 103-g 

Of the New York State 
General Municipal Law 

 
 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 
bidder/proposer 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 its knowledge and belief that each bidder is 
not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 
State Finance Law. 

  
B. A Bid/Proposal shall not be considered for award, nor shall any award be made where the condition 

set forth in Paragraph A above has not been complied with; provided, however, that in any case the 
bidder/proposer cannot make the foregoing certification set forth in Paragraph A above, the 
bidder/proposer shall so state and shall furnish with the bid a signed statement which sets forth in 
detail the reasons therefore.  Where Paragraph A above cannot be complied with, the Purchasing Unit 
to the political subdivision, public department, agency or official thereof to which the bid/proposal is 
made, or his designee, may award a bid/proposal, on a case by case business under the following 
circumstances: 

 
1. The investment activities in Iran were made before April 12, 2012, the investment activities in 

Iran have not been expanded or renewed after April 12, 2012, and the Bidder/Proposer has 
adopted, publicized and is implementing a formal plan to cease the investment activities in Iran 
and to refrain from engaging in any new investments in Iran; or 

 
2. The political subdivision makes a determination that the goods or services are necessary for the 

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

 
 

___________________________________ 
Signature 
 

       ___________________________________ 
       Title 
 
 ______________    ___________________________________ 

Date      Company  
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BID FORM 
ATTACHMENT #4 

 
CERTIFICATION ON VIOLATIONS 

____________________, a representative of _____________________, hereby swears to and certifies 
that, to the best of his or her knowledge and belief:  

 
1. Neither ___________________, nor any substantially owned-affiliated entity of the Bidder (collectively 

the "Bidder"), has been found to be in violation of the Davis-Bacon Act pursuant to 40 U.S.C. 3144, the 
Copeland Act pursuant to 18 U.S.C. 874 and 40 U.S.C. 3145 or the Contract Work Hours and Safety 
Standards Act pursuant to 40 U.S.C. 332, or their New York State counterparts.  

   True  False 
 

If False is selected, information for questions 2 and 3 must be provided.  If True is selected questions 
2 and 3 are not applicable, continue to question 4. 

 
2. If the Bidder has been found to be in violation of the Davis-Bacon Act, the Copeland Act, the Contract 

Work Hours and Safety Standards Act, or any of their New York State counterparts, state the name of the 
agency, the date of the violation, the nature of the violation and any consequence of the violation, 
including warnings, fines and debarments below. 

 
 

 

 

 
3. The Bidder is not currently under investigation by any local, state or federal government agency. If 

Bidder is under investigation, state the name of the agency, the date of the alleged violation and the nature 
of the alleged violation below. 

 
 

 

 

 
4. The Bidder's Dun & Bradstreet D-U-N-S number is ____________________. 

 
5. I have authority to execute this certification, knowing it will be relied upon by the Owner of this Project. 

 
 

_______________________________ _______________________________ 
Name      Title 

 
Sworn to before me this    day of     , 20__. 
 

 
__________________________ 
Notary Public 
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BID FROM (Bidder's Name)  : ___________________________________ 

  

                             (Address) : ___________________________________ 

 

  ___________________________________ 

 

 

              Bidder's Telephone  : ___________________________________ 

 

       Bidder's Facsimile (Fax)  : ___________________________________ 

 

       Bidder's E-mail Address : ___________________________________ 

               (if applicable) 

 
 

10 Brown Road 

Ithaca NY 14850 

Ithaca, New York 
Farmingdale, New York 
Albany, New York 
 
 
 

 BID FORM  

(submit in duplicate) 

 

 CONTRACT: ELECTRICAL 

 PROJECT TITLE: ADDITIONS AND ALTERATIONS TO WAVERLY JR/SR HIGH SCHOOL 

 DATE: MAY 19, 2023 

 PROJECT NO.: 339070-22003 

 BID TO: Waverly Central School District 

  15 Frederick Street 

  Waverly, New York 14892 

 

The Bidder hereby certifies that it has examined and fully understands the requirements and intent of the 

Bidding Documents, including the Bidding Requirements and proposed Contract Documents; and proposes to 

furnish all labor, materials, and equipment necessary to complete the Work on, or before, the dates specified 

in the Contract Documents for the BASE BID sum of: 

____________________________________________________________________________________ 

(words) 

______________________________________________________  ($___________________________) 

 (figures) 

Show all amounts in both words and figures; in the event of a discrepancy between amounts written in 

words and figures, the amount written in words shall govern. 

Refer to Division 01 Section “Allowances” for description of allowances to be included in the Base 

Bid above. 

 

 

 

 

 

 

00 41 00 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 

applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 

“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 

specified in the Contract Documents, and additional work that may be required by acceptance of the 

Alternate.  

ALTERNATE NO. 01: First Floor Area F Unit Ventilator Replacement   

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

ALTERNATE NO. 02: STEM Suite Exterior Canopy 

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)     
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LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 

 Attachment #2 - Certified Corporate Resolution. 

 Attachment #3 – Iranian Energy Divestment Certification 

 Attachment #4 – Certification on Violations 

  

 

 

BID SECURITY 

 

Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 

 

EXECUTION OF CONTRACT 

 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 

Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 

Contract in the form as required by the Architect. 

 

This Bid may be withdrawn at any time prior to the Bid opening. 

 

SIGNATURE 

 

(   ) NAME OF BIDDER (Corporate Name) 

(   )  

(   ) ________________________________________________ 

(          Corporate Seal     ) 

(   ) SIGNATURE (Corporate Officer) 

(  ) 

(   ) ________________________________________________ 

(  ) 

(  ) DATE: __________________________________________ 
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BID FORM 

ATTACHMENT #1 

 

GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 

 

No bid will be accepted that does not have this form completely executed. 

 

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 knowledge and belief: 

 

(a) 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 any 

competitor; 

 

(b) 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; 

 

(c) 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; 

 

(d) The person signing this bid or proposal certifies that he has fully informed himself 

regarding the accuracy of the statements contained in this certification, and under the 

penalties of perjury, affirms the truth thereof, such penalties being applicable to the 

bidder as well as to the person signing in its behalf; 

 

(e) That attached hereto (if corporate bidder) is a certified copy of resolution authorizing 

the execution of this certified by the signature of this bid or proposal in behalf of the 

corporate bidder. 

 

 ______________________________________ 

 (Individual) 

 

 ______________________________________ 

  (Corporation)  

 

 

 

Dated:________________  By   __________________________________________________________ 

(Signature of Officer)  

 

 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 

ATTACHMENT #2 

 

CERTIFIED CORPORATE RESOLUTION 

 

 

 

 

 

RESOLVED THAT                                                                  be authorized to sign and submit the bid or 

proposal of this corporation for the following project:  

 

 

 _____________________________________________________________  

 

 

   _____________________________________________________________ 

 

 

 

and to include in such bid or proposal the certificate as to non-collusion required by section one hundred 

three-d (103-d) of the general municipal law as to the act and deed of such corporation, and for any 

inaccuracies or mis-statements 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 and adopted by  

 

                                                                                            at a meeting of its board of directors held on the 

 

                                             day of                                       20     . 

 

 

 

 

 

 ____________________________________________________________  

  (Secretary)  
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BID FORM 

ATTACHMENT #3 

 

IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 

Pursuant to Section 103-g 

Of the New York State 

General Municipal Law 

 

 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 

bidder/proposer 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 its knowledge and belief that each bidder is 

not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 

State Finance Law. 

  

B. A Bid/Proposal shall not be considered for award, nor shall any award be made where the condition 

set forth in Paragraph A above has not been complied with; provided, however, that in any case the 

bidder/proposer cannot make the foregoing certification set forth in Paragraph A above, the 

bidder/proposer shall so state and shall furnish with the bid a signed statement which sets forth in 

detail the reasons therefore.  Where Paragraph A above cannot be complied with, the Purchasing Unit 

to the political subdivision, public department, agency or official thereof to which the bid/proposal is 

made, or his designee, may award a bid/proposal, on a case by case business under the following 

circumstances: 

 

1. The investment activities in Iran were made before April 12, 2012, the investment activities in 

Iran have not been expanded or renewed after April 12, 2012, and the Bidder/Proposer has 

adopted, publicized and is implementing a formal plan to cease the investment activities in Iran 

and to refrain from engaging in any new investments in Iran; or 

 

2. The political subdivision makes a determination that the goods or services are necessary for the 

political subdivision to perform its functions and that, absent such an exemption, the political 

subdivision would be unable to obtain the goods or services for which the contract is offered.  

Such determination shall be made in writing and shall be a public document. 

 

 

___________________________________ 

Signature 

 

       ___________________________________ 

       Title 

 

 ______________    ___________________________________ 

Date      Company  
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BID FORM 

ATTACHMENT #4 

 

CERTIFICATION ON VIOLATIONS 

____________________, a representative of _____________________, hereby swears to and certifies 

that, to the best of his or her knowledge and belief:  

 

1. Neither ___________________, nor any substantially owned-affiliated entity of the Bidder (collectively 

the "Bidder"), has been found to be in violation of the Davis-Bacon Act pursuant to 40 U.S.C. 3144, the 

Copeland Act pursuant to 18 U.S.C. 874 and 40 U.S.C. 3145 or the Contract Work Hours and Safety 

Standards Act pursuant to 40 U.S.C. 332, or their New York State counterparts.  

   True  False 

 

If False is selected, information for questions 2 and 3 must be provided.  If True is selected questions 

2 and 3 are not applicable, continue to question 4. 

 

2. If the Bidder has been found to be in violation of the Davis-Bacon Act, the Copeland Act, the Contract 

Work Hours and Safety Standards Act, or any of their New York State counterparts, state the name of the 

agency, the date of the violation, the nature of the violation and any consequence of the violation, 

including warnings, fines and debarments below. 

 

 

 

 

 

3. The Bidder is not currently under investigation by any local, state or federal government agency. If 

Bidder is under investigation, state the name of the agency, the date of the alleged violation and the nature 

of the alleged violation below. 

 

 

 

 

 

4. The Bidder's Dun & Bradstreet D-U-N-S number is ____________________. 

 

5. I have authority to execute this certification, knowing it will be relied upon by the Owner of this Project. 

 

 

_______________________________ _______________________________ 

Name      Title 

 

Sworn to before me this    day of     , 20__. 

 

 

__________________________ 

Notary Public 
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BID FROM (Bidder's Name)  : ___________________________________ 

  

                             (Address) : ___________________________________ 

 

  ___________________________________ 

 

 

              Bidder's Telephone  : ___________________________________ 

 

       Bidder's Facsimile (Fax)  : ___________________________________ 

 

       Bidder's E-mail Address : ___________________________________ 

               (if applicable) 

 
 

10 Brown Road 

Ithaca NY 14850 

Ithaca, New York 
Farmingdale, New York 
Albany, New York 
 
 
 

 BID FORM  

(submit in duplicate) 

 

 CONTRACT: MECHANICAL 

 PROJECT TITLE: ADDITIONS AND ALTERATIONS TO WAVERLY JR/SR HIGH SCHOOL 

 DATE: MAY 19, 2023 

 PROJECT NO.: 339070-22003 

 BID TO: Waverly Central School District 

  15 Frederick Street 

  Waverly, New York 14892 

 

The Bidder hereby certifies that it has examined and fully understands the requirements and intent of the 

Bidding Documents, including the Bidding Requirements and proposed Contract Documents; and proposes to 

furnish all labor, materials, and equipment necessary to complete the Work on, or before, the dates specified 

in the Contract Documents for the BASE BID sum of: 

____________________________________________________________________________________ 

(words) 

______________________________________________________  ($___________________________) 

 (figures) 

Show all amounts in both words and figures; in the event of a discrepancy between amounts written in 

words and figures, the amount written in words shall govern. 

Refer to Division 01 Section “Allowances” for description of allowances to be included in the Base 

Bid above. 

 

 

 

 

 

 

00 41 00 
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ALTERNATES 

Indicate in the spaces provided below the amount to be added to or the amount to be deducted from (as 

applicable) the Base Bid if the Owner accepts the following Alternates described in Division 01 Section 

“Alternates”.  

Include in the amount of each Alternate, all labor, materials, overhead and profit, modification of Work 

specified in the Contract Documents, and additional work that may be required by acceptance of the 

Alternate.  

ALTERNATE NO. 01: First Floor Area F Unit Ventilator Replacement   

ADD to the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

OR 

DEDUCT from the Base Bid the sum of: 

          ( $    ) 

(words)       (figures) 

 

 

 

 



 

  
Tetra Tech BID FORM: MECHANICAL 

Architects & Engineers Project No. 339070-22003 00 41 00 / Page 3 

LIST OF ADDENDA RECEIVED 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

No. __________   Date______________________ No. ___________    Date   ___________________ 

BID ATTACHMENTS 

Enclosed with this Bid are the following attachments: 

 Attachment #1 - Non-Collusive Bidding Certification. 

 Attachment #2 - Certified Corporate Resolution. 

 Attachment #3 – Iranian Energy Divestment Certification 

 Attachment #4 – Certification on Violations 

  

 

 

BID SECURITY 

 

Enclosed with this Bid is bid security in the amount of five percent of the Base Bid. 

 

EXECUTION OF CONTRACT 

 

If written notice of the acceptance of this Bid is transmitted to the undersigned within 45 days following the 

Bid opening, the undersigned will, within 10 days following the Notice of Award, execute and transmit a 

Contract in the form as required by the Architect. 

 

This Bid may be withdrawn at any time prior to the Bid opening. 

 

SIGNATURE 

 

(   ) NAME OF BIDDER (Corporate Name) 

(   )  

(   ) ________________________________________________ 

(          Corporate Seal     ) 

(   ) SIGNATURE (Corporate Officer) 

(  ) 

(   ) ________________________________________________ 

(  ) 

(  ) DATE: __________________________________________ 
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BID FORM 

ATTACHMENT #1 

 

GENERAL CONDITIONS TO BID 

NON-COLLUSIVE BIDDING CERTIFICATION 

 

No bid will be accepted that does not have this form completely executed. 

 

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 knowledge and belief: 

 

(a) 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 any 

competitor; 

 

(b) 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; 

 

(c) 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; 

 

(d) The person signing this bid or proposal certifies that he has fully informed himself 

regarding the accuracy of the statements contained in this certification, and under the 

penalties of perjury, affirms the truth thereof, such penalties being applicable to the 

bidder as well as to the person signing in its behalf; 

 

(e) That attached hereto (if corporate bidder) is a certified copy of resolution authorizing 

the execution of this certified by the signature of this bid or proposal in behalf of the 

corporate bidder. 

 

 ______________________________________ 

 (Individual) 

 

 ______________________________________ 

  (Corporation)  

 

 

 

Dated:________________  By   __________________________________________________________ 

(Signature of Officer)  

 

 

This Non-Collusive Bidding Certificate must be submitted with the bid. 
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BID FORM 

ATTACHMENT #2 

 

CERTIFIED CORPORATE RESOLUTION 

 

 

 

 

 

RESOLVED THAT                                                                  be authorized to sign and submit the bid or 

proposal of this corporation for the following project:  

 

 

 _____________________________________________________________  

 

 

   _____________________________________________________________ 

 

 

 

and to include in such bid or proposal the certificate as to non-collusion required by section one hundred 

three-d (103-d) of the general municipal law as to the act and deed of such corporation, and for any 

inaccuracies or mis-statements 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 and adopted by  

 

                                                                                            at a meeting of its board of directors held on the 

 

                                             day of                                       20     . 

 

 

 

 

 

 ____________________________________________________________  

  (Secretary)  
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BID FORM 

ATTACHMENT #3 

 

IRANIAN ENERGY DIVESTMENT CERTIFICATION 

 

Pursuant to Section 103-g 

Of the New York State 

General Municipal Law 

 

 

A. By submission of this bid/proposal, each bidder/proposer and each person signing on behalf of any 

bidder/proposer 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 its knowledge and belief that each bidder is 

not on the list created pursuant to paragraph (b) of subdivision 3 of Section 165-a of the New York 

State Finance Law. 

  

B. A Bid/Proposal shall not be considered for award, nor shall any award be made where the condition 

set forth in Paragraph A above has not been complied with; provided, however, that in any case the 

bidder/proposer cannot make the foregoing certification set forth in Paragraph A above, the 

bidder/proposer shall so state and shall furnish with the bid a signed statement which sets forth in 

detail the reasons therefore.  Where Paragraph A above cannot be complied with, the Purchasing Unit 

to the political subdivision, public department, agency or official thereof to which the bid/proposal is 

made, or his designee, may award a bid/proposal, on a case by case business under the following 

circumstances: 

 

1. The investment activities in Iran were made before April 12, 2012, the investment activities in 

Iran have not been expanded or renewed after April 12, 2012, and the Bidder/Proposer has 

adopted, publicized and is implementing a formal plan to cease the investment activities in Iran 

and to refrain from engaging in any new investments in Iran; or 

 

2. The political subdivision makes a determination that the goods or services are necessary for the 

political subdivision to perform its functions and that, absent such an exemption, the political 

subdivision would be unable to obtain the goods or services for which the contract is offered.  

Such determination shall be made in writing and shall be a public document. 

 

 

___________________________________ 

Signature 

 

       ___________________________________ 

       Title 

 

 ______________    ___________________________________ 

Date      Company  
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BID FORM 

ATTACHMENT #4 

 

CERTIFICATION ON VIOLATIONS 

____________________, a representative of _____________________, hereby swears to and certifies 

that, to the best of his or her knowledge and belief:  

 

1. Neither ___________________, nor any substantially owned-affiliated entity of the Bidder (collectively 

the "Bidder"), has been found to be in violation of the Davis-Bacon Act pursuant to 40 U.S.C. 3144, the 

Copeland Act pursuant to 18 U.S.C. 874 and 40 U.S.C. 3145 or the Contract Work Hours and Safety 

Standards Act pursuant to 40 U.S.C. 332, or their New York State counterparts.  

   True  False 

 

If False is selected, information for questions 2 and 3 must be provided.  If True is selected questions 

2 and 3 are not applicable, continue to question 4. 

 

2. If the Bidder has been found to be in violation of the Davis-Bacon Act, the Copeland Act, the Contract 

Work Hours and Safety Standards Act, or any of their New York State counterparts, state the name of the 

agency, the date of the violation, the nature of the violation and any consequence of the violation, 

including warnings, fines and debarments below. 

 

 

 

 

 

3. The Bidder is not currently under investigation by any local, state or federal government agency. If 

Bidder is under investigation, state the name of the agency, the date of the alleged violation and the nature 

of the alleged violation below. 

 

 

 

 

 

4. The Bidder's Dun & Bradstreet D-U-N-S number is ____________________. 

 

5. I have authority to execute this certification, knowing it will be relied upon by the Owner of this Project. 

 

 

_______________________________ _______________________________ 

Name      Title 

 

Sworn to before me this    day of     , 20__. 

 

 

__________________________ 

Notary Public 
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NAME OF BIDDER_____________________________  

PROPOSED PRODUCTS FORM 

 

 SUBMITTED BY THREE LOW BIDDERS WITHIN THREE DAYS FOLLOWING BID OPENING 

In accordance with Articles 4 and 6 of the Instructions to Bidders, list specified products and corresponding 
proposed equivalent products below.  Include additional pages as necessary. 

Attach additional sheet explaining any aspect of the Contract Documents that cannot be complied with by the 
manufacturer or supplier of the proposed equivalent product. 

  Specified Product Equivalent Product 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 

Technical Section: ________________ Manufacturer: __________________________________ 
 Product  
Specified Product: ________________ Designation:  ___________________________________ 
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NAME OF BIDDER_____________________________________   

 
PROPOSED SUBCONTRACTORS FORM 

 
SUBMITTED BY THREE LOW BIDDERS 

WITHIN THREE DAYS FOLLOWING BID OPENING 

Review of proposed subcontractors shall be in accordance with Article 5.2 of the General Conditions. 

Instructions: 

1. List below name of each subcontractor whose figures have been used in preparing the Bid, and to whom 
a subcontract is expected to be awarded, upon Architect's review, should the Contract be awarded to the 
Bidder. 

2. For each subcontractor, identify the Specification section(s) included in that subcontract. 

Subcontractor Name    Specification Section 
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NAME OF BIDDER________________________________   

 
 BIDDER'S QUALIFICATIONS FORM 
 

NOTARIZED AND SUBMITTED BY THREE LOW BIDDERS 
WITHIN THREE DAYS FOLLOWING BID OPENING  

UPON REQUEST BY ARCHITECT 

All questions must be answered, and the data given must be clear and comprehensive. If necessary, questions 
may be answered on separate attached sheet. 

 1. Name of Bidder: 

 2. Permanent main office address: 

 3. When organized: 

 4. If a corporation, where incorporated: 

 5. How many years have you been engaged in the contracting business under your present firm or trade 
name? 

 6. Contracts on hand:  (List these, showing amount of each contract and the appropriate anticipated dates of 
completion.) 

 7. General character of work performed by your company: 

 8. Have you ever failed to complete any work awarded to you? 

If so, where and why? 

9. Have you ever defaulted on a contract? 

If so, where and why? 

10. List the more important projects recently completed by your company, stating the approximate cost for 
each, and the month and year completed. 

11. List your major equipment available for this Contract. 

12. List your experience in work similar to this project. 

13. List the background and experience of the principal members of your organization, including officers. 

14. List the work to be performed by Subcontractors and summarize the dollar value of each Subcontract. 

15. Credit available:    $                                         

16. Give bank reference:                                                                                                            
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17. Will you, upon request, fill out a detailed financial statement and furnish any other information that may 
be required by the Owner? 

18. The undersigned hereby authorizes and requests any person, firm or corporation to furnish any 
information requested by the Owner in verification of the recitals comprising this Bidder's Qualifications 
Form. 

Dated ______________________________this                                           date of                                 , 20__ . 

______________________________________________ 
(Name of Bidder)                        

      By ______________________________________________  

    Title ______________________________________________ 

State of _______________________________________) 
) ss. 

County of _____________________________________  

__________________________________ being duly sworn deposes and says that he is ________________ 

__________________________________ of _________________________________________________ 

_____________________________________________________________________________________ 
(Name of Organization) 

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

Subscribed and sworn to before me 

this __________________________ day of_______________________________, 20___ 

My commission expires _______________________________________________, 20___ 
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FGHIJ	KL	GMFNOIJPQ RJSJMGI	TMKUNPNKSPV KWSJMX OKSFMGOFKMY GMOZNFJOF	GS[	OKSPFM\OFNKS	]GSGRJM^ P\HOKSFMGOFKMP_ OKSPFM\OFNKS	H̀	KWSJM	KM	H̀	PJTGMGFJ	OKSFMGOFKMPa OZGSRJP	NS	FZJ	WKMbc FN]Jd TG̀]JSFP	GS[	OK]TIJFNKSQe TMKFJOFNKS	KL	TJMPKSP	GS[	TMKTJMF̀QQ NSP\MGSOJ	GS[	HKS[PQV \SOKUJMNSR	GS[	OKMMJOFNKS	KL	WKMbQX ]NPOJIIGSJK\P	TMKUNPNKSPQY FJM]NSGFNKS	KM	P\PTJSPNKS	KL	FZJ	OKSFMGOFQ̂ OIGN]P	GS[	[NPT\FJPQ_ TMKUNPNKSP	MJf\NMJ[	H̀	IGW
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FGHIJKL	M			NLOLGFK	PGQRISIQOST	MUM	VWXYZ	[\]ŶY_Ỳ̂XT	MUMUM	Ha\	J̀ _̂bWZ_	[̀Zcd\̂_XU	efg	hijklmnk	oinpqgjkr	mlg	gjpqglmkgs	tj	kfg	uvlggqgjk	wgkxggj	kfg	yxjgl	mjs	hijklmnkil	zfglgtjm{kgl	kfg	uvlggqgjk|	mjs	nijrtrk	i{	kfg	uvlggqgjk}	hijstktijr	i{	kfg	hijklmnk	z~gjglm�}	�p���gqgjkml�	mjs	ikfgl	hijstktijr|}	olmxtjvr}	��gnt{tnmktijr}	kfg	�li�gnk	�mjpm�	mssgjsm	trrpgs	�ltil	ki	g�gnpktij	i{	kfg	hijklmnk}	ikfgl	sinpqgjkr	�trkgs	tj	kfg	uvlggqgjk}	mjs	�ist{tnmktijr	trrpgs	m{kgl	g�gnpktij	i{	kfg	hijklmnk	mjs	�gl{ilqmjng	mjs	�m�qgjk	�ijsr�	u	�ist{tnmktij	tr	z�|	m	xltkkgj	mqgjsqgjk	ki	kfg	hijklmnk	rtvjgs	w�	wikf	�mlktgr}	z�|	m	hfmjvg	ylsgl}	z�|	m	hijrklpnktij	hfmjvg	otlgnkt�g}	il	z�|	m	xltkkgj	ilsgl	{il	m	qtjil	nfmjvg	tj	kfg	�il�	trrpgs	w�	kfg	ulnftkgnk�	efg	hijklmnk	oinpqgjkr	si	tjn�psg	kfg	ms�glktrgqgjk	il	tj�tkmktij	ki	wts}	�jrklpnktijr	ki	�tssglr}	rmq��g	{ilqr}	ikfgl	tj{ilqmktij	{pljtrfgs	w�	kfg	yxjgl	tj	mjktnt�mktij	i{	lgngt�tjv	wtsr	il	�li�irm�r}	mjs	kfg	hijklmnkil�r	wts	il	�li�irm��	efg	hijklmnk	oinpqgjkr	{ilq	kfg	hijklmnk	{il	hijrklpnktij�	efg	hijklmnk	oinpqgjkr	lg�lgrgjk	kfg	gjktlg	mjs	tjkgvlmkgs	mvlggqgjk	wgkxggj	kfg	�mlktgr	fglgki	mjs	rp�glrgsgr	�ltil	jgviktmktijr}	lg�lgrgjkmktijr}	il	mvlggqgjkr}	gtkfgl	xltkkgj	il	ilm��	efg	hijklmnk	oinpqgjkr	qm�	wg	mqgjsgs	il	qist{tgs	ij��	w�	m	�ist{tnmktij�	efg	hijklmnk	oinpqgjkr	rfm��	jik	wg	nijrklpgs	ki	nlgmkg	m	nijklmnkpm�	lg�mktijrft�	i{	mj�	�tjs	wgkxggj	mj�	�glrijr	il	gjktktgr	ikfgl	kfmj	kfg	yxjgl	mjs	hijklmnkil�	efg	hijrklpnktij	�mjmvgl	mjs	ulnftkgnk	rfm��}	fixg�gl}	wg	gjktk�gs	ki	�gl{ilqmjng	mjs	gj{ilngqgjk	i{	iw�tvmktijr	pjsgl	kfg	hijklmnk	oinpqgjkr	tjkgjsgs	ki	{mnt�tkmkg	�gl{ilqmjng	i{	kfgtl	spktgr�����������	��������TMUMU�	Ha\	J̀ _̂bWZ_U	�fglg	kfg	kglq	�uvlggqgjk�	il	�hijklmnk�	tr	prgs	tj	kfg	~gjglm�	hijstktijr}	mjs	ikfgl	hijklmnk	oinpqgjkr}	tk	rfm��	qgmj	kfg	rg�mlmkg	yxjgl hijklmnkil	uvlggqgjk	wgkxggj	kfg	yxjgl	mjs	gmnf	hijklmnkil	tsgjkt{tgs	tj	hijstktijr	i{	kfg	hijklmnk	z~gjglm�}	�p���gqgjkml�	mjs	ikfgl	nijstktijr|�	T	MUMU¡	Ha\	¢̀ b£U	efg	kglq	��il��	qgmjr	kfg	nijrklpnktij	mjs	rgl�tngr	lg¤ptlgs	w�	kfg	hijklmnk	oinpqgjkr}	xfgkfgl	niq��gkgs	il	�mlktm���	niq��gkgs}	mjs	tjn�psgr	m��	ikfgl	�mwil}	qmkgltm�r}	g¤pt�qgjk}	mjs	rgl�tngr	�li�tsgs	il	ki	wg	�li�tsgs	w�	kfg	hijklmnkil	ki	{p�{t��	kfg	hijklmnkil�r	iw�tvmktijr�	efg	�il�	qm�	nijrktkpkg	kfg	xfi�g	il	m	�mlk	i{	kfg	�li�gnk�T	MUMU¥	Ha\	Pb̀¦\Z_U	efg	�li�gnk	tr	kfg	kikm�	nijrklpnktij	i{	xftnf	kfg	�il�	�gl{ilqgs	pjsgl	kfg	hijklmnk	oinpqgjkr	qm�	wg	kfg	xfi�g	il	m	�mlk	mjs	xftnf	qm�	tjn�psg	nijrklpnktij	w�	ikfgl	hijklmnkilr}	mjs	w�	kfg	yxjgl�r	ixj	{ilngr	mjs	�g�mlmkg	hijklmnkilr�T	MUMU§	J̀ _̂bWZ_̀bXU	hijklmnkilr	mlg	�glrijr	il	gjktktgr}	ikfgl	kfmj	�g�mlmkg	hijklmnkilr}	xfi	�gl{ilq	�il�	pjsgl	nijklmnkr	xtkf	kfg	yxjgl	kfmk	mlg	msqtjtrkglgs	w�	kfg	ulnftkgnk	mjs	hijrklpnktij	�mjmvgl�		T	MUMÜ	S\©WbW_\	J̀ _̂bWZ_̀bXU	�g�mlmkg	hijklmnkilr	mlg	�glrijr	il	gjktktgr	xfi	�gl{ilq	nijrklpnktij	pjsgl	rg�mlmkg	nijklmnkr	xtkf	kfg	yxjgl	jik	msqtjtrkglgs	w�	kfg	ulnftkgnk	mjs	hijrklpnktij	�mjmvgl�T	MUMUª	Ha\	[bW«Ŷ¬XU	efg	olmxtjvr	mlg	kfg	vlm�ftn	mjs	�tnkiltm�	�ilktijr	i{	kfg	hijklmnk	oinpqgjkr	rfixtjv	kfg	sgrtvj}	�inmktij	mjs	stqgjrtijr	i{	kfg	�il�}	vgjglm���	tjn�pstjv	��mjr}	g�g�mktijr}	rgnktijr}	sgkmt�r}	rnfgsp�gr}	mjs	stmvlmqr�T	MUMU	Ha\	S©\ZY]YZW_Ỳ̂XU	efg	��gnt{tnmktijr	mlg	kfmk	�ilktij	i{	kfg	hijklmnk	oinpqgjkr	nijrtrktjv	i{	kfg	xltkkgj	lg¤ptlgqgjkr	{il	qmkgltm�r}	g¤pt�qgjk}	r�rkgqr}	rkmjsmlsr	mjs	xil�qmjrft�	{il	kfg	�il�}	mjs	�gl{ilqmjng	i{	lg�mkgs	rgl�tngr�T	MUMU®	ÎX_bcd\̂_X	̀]	S\b̄YZ\U	�jrklpqgjkr	i{	�gl�tng	mlg	lg�lgrgjkmktijr}	tj	mj�	qgstpq	i{	g��lgrrtij	jix	�jixj	il	�mkgl	sg�g�i�gs}	i{	kfg	kmjvtw�g	mjs	tjkmjvtw�g	nlgmkt�g	xil�	�gl{ilqgs	w�	kfg	ulnftkgnk	mjs	kfg	ulnftkgnk�r	nijrp�kmjkr	pjsgl	kfgtl	lgr�gnkt�g	�li{grrtijm�	rgl�tngr	mvlggqgjkr�	�jrklpqgjkr	i{	�gl�tng	qm�	tjn�psg}	xtkfipk	�tqtkmktij}	rkpstgr}	rpl�g�r}	qisg�r}	r�gknfgr}	slmxtjvr}	r�gnt{tnmktijr}	mjs	ikfgl	rtqt�ml	qmkgltm�r�T	MUMUM°	ÎY_YW±	[\ZYXỲ̂	²W£\bU	efg	�jtktm�	ogntrtij	�m�gl	tr	kfg	�glrij	tsgjkt{tgs	tj	kfg	uvlggqgjk	ki	lgjsgl	tjtktm�	sgntrtijr	ij	h�mtqr	tj	mnnilsmjng	xtkf	�gnktij	�³���	efg	�jtktm�	ogntrtij	�m�gl	rfm��	jik	rfix	�mlktm�tk�	ki	kfg	yxjgl	il	hijklmnkil	mjs	rfm��	jik	wg	�tmw�g	{il	lgrp�kr	i{	tjkgl�lgkmktijr	il	sgntrtijr	lgjsglgs	tj	viis	{mtkf�
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F	GHGHGG	IJKLMNOPL	QRSLTUKLH		VWX	YZ[X\]̂_X	̀aWXbc[X	deXdfeXb	gh	]WX	ieaWZ]Xa]	f_b	ĵ_\]eca]Ẑ_	Yf_fkXe	â_]fZ_Xb	Z_	]WX	lZb	m̂acnX_]\	oWZaW	Z\	Z_]X_bXb	]̂	â êbZ_f]X	]WX	ând[X]Ẑ_	̂p	]WX	q êr	̂_	]WX	sêtXa]u		F	GHGHGv	wOPMNxURNJOP	IJKLMNOPLH	i	bcX	bf]X	̂e	gX_aWnfer	p̂e	aeZ]Zaf[	df]W	ôer	Z]Xn\	ZbX_]ZpZXb	gh	]WX	ieaWZ]Xa]	f_b	ĵ_\]eca]Ẑ_	Yf_fkXe	oWZaW	ĵ_]efa]̂e\	nc\]	\f]Z\ph	Z_	̂ebXe	]̂	ând[X]X	]WX	sêtXa]	gh	]WX	\cg\]f_]Zf[	ând[X]Ẑ_	bf]XuF	GHGHGy	wOPMNxURNJOP	QRSLTUKLz		i	ândeXWX_\Z{X	\aWXbc[X	̂p	f[[	̂p	]WX	q êr	oWZaW	XfaW	Z_bZ{Zbcf[	ĵ_]efa]̂e	nc\]	ând[X]X	Z_	̂ebXe	]̂	ând[X]X	]WXZe	q êr	Z_	faâebf_aX	oZ]W	]WX	YZ[X\]̂_X	̀aWXbc[Xu	VWZ\	ĵ_\]eca]Ẑ_	̀aWXbc[X	nc\]	gX	Z_	\cppZaZX_]	bX]fZ[	geXfrZ_k	b̂o_	Z]Xn\	̂p	q êr	f_b	Z_	f_	X[Xa]ê_Za	p̂enf]	oZ]W	deXbXaX\\̂e	[̂kZa	Z_	f	p̂enf]	eXf\̂_fg[h	eX|cX\]Xb	gh	]WX	ĵ_\]eca]Ẑ_	Yf_fkXeuF	GHGHG}	wOOxTJP~NLT	wOPMNxURNJOP	QRSLTUKLH	VWX	ĵ êbZ_f]Xb	̀aWXbc[X	aeXf]Xb	gh	]WX	ĵ_\]eca]Ẑ_	Yf_fkXe	gf\Xb	cd̂_	XfaW	ĵ_]efa]̂e�\	fddê{Xb	ĵ_\]eca]Ẑ_	̀aWXbc[X	oWZaW	â êbZ_f]X\	f[[	̂p	]WX	q êr	fa]Z{Z]ZX\	]̂	gX	ând[X]Xb	gh	]WX	\cg\]f_]Zf[	ând[X]Ẑ_	bf]XuF	GHGHG�	�xO�LRN	QRSLTUKLH		VWX	sêtXa]	̀aWXbc[X	oWZaW	Z_âed̂ef]X\	f_b	Z_a[cbX\	]WX	ieaWZ]Xa]�\	bX\Zk_	ôer	]WêckW	]WX	\cg\]f_]Zf[	ând[X]Ẑ_	̂p	]WX	sêtXa]u		F	GHGHG�I�Qw��������Q	����������QFGHGHG�HG	VWX	]Xen	��XeXZ_�	\Wf[[	nXf_	]WX	â_]X_]\	̂p	]WX	ĵ_]efa]	m̂acnX_]\	f_b	�	̂e	]WX	â_]X_]\	̂p	]WX	dfe]Zac[fe	\Xa]Ẑ_	oWXeX	]WZ\	]Xen	fddXfe\uFGHGHG�Hv	VWX	]Xen	��_bZaf]Xb�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	\Ŵo_	̂_	]WX	mefoZ_k\	̂e	bX\aeZgXb	Z_	]WX	ĵ_]efa]	m̂acnX_]\uFGHGHG�Hy	VWX	]Xen	�ĵ_aXf[Xb�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	Z]Xn\	WZbbX_	pên	\ZkW]	Z_	\caW	[̂af]Ẑ_\	f\	]eX_aWX\�	aWf\X\�	\Wfp]\�	pceeXb	\dfaX\�	of[[\�	\[fg\�	fĝ{X	aXZ[Z_k\	f_b	oWXeX	Z_	\ZkW]	Z_	aefo[	\dfaX\	̂e	\Xe{ZaX	]c__X[\uFGHGHG�H}	VWX	]Xen	���d̂\Xb�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	_̂]	�â_aXf[Xb�	f\	bXpZ_Xb	�XeXZ_	f_b	]WX	\dfaX\	gXWZ_b	_̂enf[[h	a[̂\Xb	b̂ ê\	\caW	f\	Z_]XeẐe\	̂p	afgZ_X]\uFGHGHG�H�	VWX	]Xen	�sêbca]�	f\	c\Xb	�XeXZ_	\Wf[[	Z_a[cbX	nf]XeZf[\�	\h\]Xn\	f_b	�	̂e	X|cZdnX_]u�FGHGHG�H�	VWX	]Xen	��ce_Z\W�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	pce_Z\W	f_b	bX[Z{Xe	]̂	]WX	t̂g\Z]X	f[[	dêbca]\	_XaX\\feh	]Wf]	feX	â__Xa]Xb	oZ]W	]WX	q êr	Z_a[cbZ_k	c_[̂fbZ_k�	Wf_b[Z_k�	]ef_\d̂e]Z_k	c_oefddZ_k	f_b	Z_\dXa]Z_k	]Ŵ\X	dêbca]\	]̂	gX	Z_\]f[[XbuFGHGHG�H�	VWX	]Xen	��_\]f[[�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	pce_Z\W	f[[	[fĝe	f_b	dXep̂en	f[[	̂dXef]Ẑ_\	â__Xa]Xb	oZ]W	f\\Xng[h�	XeXa]Ẑ_�	f_aŴeZ_k�	Z_\]f[[f]Ẑ_	̂p	dêbca]\	̂e	ôer�	pZ_Z\WZ_k�	aceZ_k�	pZ_Z\WZ_k�	a[Xf_Z_k	f_b	\ZnZ[fe	d̂Xef]Ẑ_\	Z_a[cbZ_k	\cdd[hZ_k	f[[	_XaX\\feh	]̂̂ [\�	eZkkZ_k	f_b	X|cZdnX_]	]̂	b̂	]WX	ôer�	f_b	â__Xa]	cd�	]X\]�	d[faX	Z_	d̂Xef]Ẑ_	f_b	\Xe{ZaX	\caW	dêbca]\uFGHGHG�H�	VWX	]Xen	�sê{ZbX�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	pce_Z\W�	oZ]Ŵc]	[ZnZ]f]Ẑ_�	f[[	[fĝe�	dêbca]\�	nf]XeZf[\�	X|cZdnX_]�	]ef_\d̂e]f]Ẑ_�	\Xe{ZaX\�	X]au	eX|cZeXb	]̂	Z_\]f[[�	ând[X]X	]WX	ôer�	f_b	�̂e	]̂	]X\]	f_b	d[faX	Z_	d̂Xef]Ẑ_�\Xe{ZaXuFGHGHG�H�	VWX	]Xen	�sZdZ_k�	f\	c\Xb	�XeXZ_	\Wf[[	nXf_	dZdX�	eZkZb	â_bcZ]�	pZ]]Z_k\�	{f[{X\�	Wf_kXe\	f_b	̂]WXe	faaX\\̂eZX\�	oWZaW	ândeZ\X	f	\h\]XnuFGHGHG�HG�	VWX	]Xen\	�X|cf[��	�dêdXe��	�\f]Z\pfa]̂eh��	�ôernf_[ZrX�	f_b	ôeb\	̂p	\ZnZ[fe[h	Znd[ZXb	Z_]XedeX]f]Ẑ_�	tcbknX_]	̂e	̂dZ_Ẑ_�	\Wf[[	gX	c_bXe\]̂̂ b	]̂	nXf_	�Z_	]WX	̂dZ_Ẑ_	̂p	]WX	ieaWZ]Xa]uFGHGHG�HGG	i\	c\Xb	�XeXZ_�	]WX	]Xen\	��X_Xef[	ĵ_]efa]̂e�	f_b	��X_Xef[	ĵ_\]eca]Ẑ_	ĵ_]efa]̂e�	Wf{X	]WX	\fnX	nXf_Z_ku
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FGHGHGIHGJ	KLMNONPLQPRS	TUORNV		WXL	YXMUNL	ZYLMNONPLQPRS	TUORNZ	UQ[	\PXLM	NO]ORUM	L̂YMLNNO\QN_	UN	̀NL[	OQ	MLTLMLQaL	P\	PXL	b\QPMUaP\M_	NXURR	cL	OQPLMYMLPL[	P\	]LUQ	UQS	a\]cOQUPO\Q	\T	UaPN	UQ[	\]ONNO\QN_	PXUP	aÙNL	PXL	deQLM	UQ[f\M	PXL	deQLMgN	h̀PX\MOiL[	jLYMLNLQPUPOkL	P\	MLUN\QUcRS	a\QaR̀[L	PXUP	PXL	b\QPMUaP\M	eORR	Q\P	a\]YRLPL	PXL	l\Mm	eOPXOQ	PXL	b\QPMUaP	WO]L_	T\M	PXL	b\QPMUaP	ǹ]	\M	OQ	eXUP	PXLS	MLUN\QUcRS	[LL]	Q\P	P\	cL	OQ	ǸcNPUQPOUR	a\]YROUQaL	eOPX	PXL	MLòOML]LQPN	\T	PXL	b\QPMUaP	p\à]LQPNVF	GHJ	qrsstuvwxry	vyz	{ywtyw	r|	w}t	qrywsv~w	�r~��tyw�F	GHJHG	WXL	OQPLQP	\T	PXL	b\QPMUaP	p\à]LQPN	ON	P\	OQaR̀[L	URR	OPL]N	QLaLNNUMS	T\M	PXL	YM\YLM	L̂LàPO\Q	UQ[	a\]YRLPO\Q	\T	PXL	l\Mm	cS	PXL	b\QPMUaP\MV	WXL	b\QPMUaP	p\à]LQPN	UML	a\]YRL]LQPUMS_	UQ[	eXUP	ON	MLòOML[	cS	\QL	NXURR	cL	UN	cOQ[OQ�	UN	OT	MLòOML[	cS	URR�	YLMT\M]UQaL	cS	PXL	b\QPMUaP\M	NXURR	cL	MLòOML[	\QRS	P\	PXL	L̂PLQP	a\QNONPLQP	eOPX	PXL	b\QPMUaP	p\à]LQPN	UQ[	MLUN\QUcRS	OQTLMUcRL	TM\]	PXL]	UN	cLOQ�	QLaLNNUMS	P\	YM\[̀aL	PXL	OQ[OaUPL[	MLǸRPNV	F	GHJHGHG	WXL	OQkURO[OPS	\T	UQS	YM\kONO\Q	\T	PXL	b\QPMUaP	p\à]LQPN	NXURR	Q\P	OQkURO[UPL	PXL	b\QPMUaP	\M	OPN	ML]UOQOQ�	YM\kONO\QNV	�T	OP	ON	[LPLM]OQL[	PXUP	UQS	YM\kONO\Q	\T	PXL	b\QPMUaP	p\à]LQPN	kO\RUPLN	UQS	RUe_	\M	ON	\PXLMeONL	OQkURO[	\M	Q̀LQT\MaLUcRL_	PXLQ	PXUP	YM\kONO\Q	NXURR	cL	MLkONL[	P\	PXL	L̂PLQP	QLaLNNUMS	P\	]UmL	PXUP	YM\kONO\Q	RL�UR	UQ[	LQT\MaLUcRLV	�Q	ǸaX	aUNL	PXL	b\QPMUaP	p\à]LQPN	NXURR	cL	a\QNPM̀L[_	P\	PXL	T̀RRLNP	L̂PLQP	YLM]OPPL[	cS	RUe_	P\	�OkL	LTTLaP	P\	PXL	YUMPOLNg	OQPLQPO\QN	UQ[	ỲMY\NLN	OQ	L̂LàPOQ�	PXL	b\QPMUaPVF	GHJHJ	dM�UQOiUPO\Q	\T	PXL	nYLaOTOaUPO\QN	OQP\	[OkONO\QN_	NLaPO\QN	UQ[	UMPOaRLN_	UQ[	UMMUQ�L]LQP	\T	pMUeOQ�N	NXURR	Q\P	a\QPM\R	PXL	b\QPMUaP\M	OQ	[OkO[OQ�	PXL	l\Mm	U]\Q�	ǹca\QPMUaP\MN	\M	OQ	LNPUcRONXOQ�	PXL	L̂PLQP	\T	l\Mm	P\	cL	YLMT\M]L[	cS	UQS	PMU[LVF	GHJH�	�QRLNN	\PXLMeONL	NPUPL[	OQ	PXL	b\QPMUaP	p\à]LQPN_	e\M[N	PXUP	XUkL	eLRR�mQ\eQ	PLaXQOaUR	\M	a\QNPM̀aPO\Q	OQ[̀NPMS	]LUQOQ�N	UML	̀NL[	OQ	PXL	b\QPMUaP	p\à]LQPN	OQ	Uaa\M[UQaL	eOPX	ǸaX	MLa\�QOiL[	]LUQOQ�NVFGHJH�	lXLML	OPL]N	UML	NYLaOTOL[	cS	PXL	̀NL	\T	U	MLTLMLQaL	NPUQ[UM[	Q\P	c\̀Q[	OQ	PXL	NYLaOTOaUPO\QN_	PXL	[UPL	\T	PXL	MLTLMLQaL	NPUQ[UM[	NXURR	cL	PXL	RUPLNP	L[OPO\Q	UP	PXL	PO]L	\T	NO�QOQ�	PXL	b\QPMUaP	L̂aLYP	UN	NYLaOTOaURRS	OQ[OaUPL[	\PXLMeONLVFGHJH�			WXL	MLTLMLQaL	OQ	PXL	nYLaOTOaUPO\QN	ML�UM[OQ�	PXL	[OkONO\Q	\M	NLYUMUPO\Q	\T	PXL	l\Mm	U]\Q�	PSYLN	\T	PMU[LN	\M	\aàYUPO\QN	ON	\QRS	T\M	PXL	Ǹ��LNPL[	ỲMY\NL	\T	a\\M[OQUPOQ�	PXL	l\Mm	\T	PXL	[OTTLMLQP	PMU[LN_	LPaV	c̀P	OP	NXURR	cL	PXL	b\QPMUaP\MgN	LQPOML	MLNY\QNOcOROPS	T\M	PXL	YM\YLM	a\\M[OQUPO\Q	UQ[	a\]YRLPO\Q	\T	URR	PXL	l\Mm	[LNaMOcL[	OQ	PXL	ZnYLaOTOaUPO\QNZ	eXLPXLM	YLMT\M]L[	cS	PXL	b\QPMUaP\M	\M	ǹca\QPMUaP\MN_	OT	UQSVFGHJHI	�Q	PXL	LkLQP	\T	OQa\QNONPLQaOLN	eOPXOQ	\M	cLPeLLQ	YUMPN	\T	PXL	b\QPMUaP	p\à]LQPN	\M	cLPeLLQ	PXL	b\QPMUaP	p\à]LQPN	UQ[	UYYROaUcRL	NPUQ[UM[N_	a\[LN	UQ[	\M[OQUQaLN_	PXL	b\QPMUaP\M	NXURR	���	YM\kO[L	PXL	cLPPLM	òUROPS	\M	�MLUPLM	òUQPOPS	\T	e\Mm	\M	���	a\]YRS	eOPX	PXL	]\ML	NPMOQ�LQP	MLòOML]LQPN�	LOPXLM	\M	c\PX	OQ	Uaa\M[UQaL	eOPX	PXL	hMaXOPLaPgN	OQPLMYMLPUPO\QV		WXL	PLM]N	UQ[	YM\kONO\QN	\T	PXON	nLaPO\Q_	X\eLkLM_	NXURR	Q\P	MLROLkL	PXL	b\QPMUaP\M	\T	UQS	\T	PXL	\cRO�UPO\QN	NLP	T\MPX	LRNLeXLML	�LMLOQVV�	 dQ	PXL	pMUeOQ�N_	�OkLQ	[O]LQNO\QN	NXURR	PUmL	YMLaL[LQaL	\kLM	NaURL[	]LUǸML]LQPN	UQ[	RUM�L	NaURL	[MUeOQ�N	\kLM	N]URR	NaURL	pMUeOQ�NVV�	 �LT\ML	\M[LMOQ�	UQS	]UPLMOURN	\M	[\OQ�	UQS	e\Mm_	PXL	b\QPMUaP\M	UQ[	LUaX	ǹca\QPMUaP\M	NXURR	kLMOTS	]LUǸML]LQPN	UP	PXL	KM\�LaP	nOPL	UQ[	NXURR	cL	MLNY\QNOcRL	T\M	PXL	a\MMLaPQLNN	\T	ǸaX	]LUǸML]LQPNV		�\	L̂PMU	aXUM�L	\M	a\]YLQNUPO\Q	eORR	cL	URR\eL[	\Q	Uaa\̀QP	\T	[OTTLMLQaLN	cLPeLLQ	UaP̀UR	[O]LQNO\QN	UQ[	PXL	[O]LQNO\QN	OQ[OaUPL[	\Q	PXL	pMUeOQ�NV		hQS	[OTTLMLQaL	eXOaX	]US	cL	T\̀Q[	NXURR	cL	Ǹc]OPPL[	P\	PXL	hMaXOPLaP	T\M	MLN\R̀PO\Q	cLT\ML	YM\aLL[OQ�	eOPX	PXL	l\MmVV�	 �T	U	]OQ\M	aXUQ�L	OQ	PXL	l\Mm	ON	T\̀Q[	QLaLNNUMS	[̀L	P\	UaP̀UR	TOLR[	a\Q[OPO\QN_	PXL	b\QPMUaP\M	NXURR	Ǹc]OP	[LPUORL[	[MUeOQ�N	\T	ǸaX	[LYUMP̀ML	T\M	PXL	UYYM\kUR	cS	PXL	hMaXOPLaP	cLT\ML	]UmOQ�	PXL	aXUQ�LVFGHJH�	�̂LàPO\Q	\T	PXL	b\QPMUaP	cS	PXL	b\QPMUaP\M	ON	U	MLYMLNLQPUPO\Q	PXUP	PXL	b\QPMUaP\M	XUN	aUMLT̀RRS	L̂U]OQL[	PXL	b\QPMUaP	p\à]LQPN	UQ[	PXL	NOPL_	UQ[	MLYMLNLQPN	PXUP	PXL	b\QPMUaP\M	ON	PX\M\̀�XRS	TU]OROUM	eOPX	PXL	QUP̀ML	UQ[	R\aUPO\Q	\T	PXL	l\Mm_	PXL	NOPL_	PXL	NYLaOTOa	a\Q[OPO\QN	̀Q[LM	eXOaX	PXL	l\Mm	ON	P\	cL	YLMT\M]L[_	UQ[	URR	]UPPLMN	eXOaX	]US	OQ	UQS	eUS	UTTLaP	PXL	l\Mm	\M	OPN	YLMT\M]UQaLV		WXL	b\QPMUaP\M	T̀MPXLM	MLYMLNLQPN	PXUP	UN	U	MLǸRP	\T	ǸaX	L̂U]OQUPO\QN	UQ[	OQkLNPO�UPO\QN_	PXL	b\QPMUaP\M	PX\M\̀�XRS	̀Q[LMNPUQ[N	PXL	b\QPMUaP	p\à]LQPN	UQ[	PXLOM	OQPLQP	UQ[	ỲMY\NL_	UQ[	ON	



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	����%����#	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.�/.�0	1(	��	�02�32����	�#��	4�#��	5�����/��3���	-����	�6����%	��	��2�32���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���7����	%�	��$�!	"�#	�"�	��$�	8�	%�#	��	"����#"���	-���	���	���	�����"��	
������%9	(���%	�)	:��&����	(�	������	���������	&��$"����%!	�7�"�$	#����)�;"�"�����"��%�����<=>?	@A�>=B	 C�3����3�30D E

FGHIJIGK	LIMN	GJJ	GOOJIPGQJR	PSTRUV	SKTIWGWPRUV	JGLUV	KRXYJGMISWUV	GWT	KYJRU	GU	MNRZ	GOOJZ	MS	MNR	[SK\V	GWT	MNGM	MNR	]SWMKGPMSK	LIJJ	GQITR	QZ	UGHR̂		]JGIHU	FSK	GTTIMISWGJ	MIHR	SK	GTTIMISWGJ	PSHORWUGMISW	GU	G	KRUYJM	SF	MNR	]SWMKGPMSK_U	FGIJYKR	MS	FSJJSL	MNR	FSKRXSIWX	OKSPRTYKR	GWT	MS	FGHIJIGKÌR	IMURJF	LIMN	GJJ	PSWTIMISWU	GWT	MNR	]SWMKGPM	aSPYHRWMU	LIJJ	WSM	QR	ORKHIMMRT̂b	cde	fghijgkilgjimnoRKHU	PGOIMGJÌRT	IW	MNRUR	pRWRKGJ	]SWTIMISWU	IWPJYTR	MNSUR	MNGM	GKR	qrs	UORPIFIPGJJZ	TRFIWRTV	qts	MNR	MIMJRU	SF	WYHQRKRT	GKMIPJRUV	SK	qus	MNR	MIMJRU	SF	SMNRK	TSPYHRWMU	OYQJIUNRT	QZ	MNR	vHRKIPGW	wWUMIMYMR	SF	vKPNIMRPMÛ	]GOIMGJÌRT	MRKHU	IW	SMNRK	]SWMKGPM	aSPYHRWMU	UNGJJ	QR	TRFIWRT	GU	FSYWT	xRKRIŴ	b	cdy	znj{|h|{jgjimnwW	MNR	IWMRKRUM	SF	QKR}IMZ	MNR	]SWMKGPM	aSPYHRWMU	FKR~YRWMJZ	SHIM	HSTIFZIWX	LSKTU	UYPN	GU	�GJJ�	GWT	�GWZ�	GWT	GKMIPJRU	UYPN	GU	�MNR�	GWT	�GWV�	QYM	MNR	FGPM	MNGM	G	HSTIFIRK	SK	GW	GKMIPJR	IU	GQURWM	FKSH	SWR	UMGMRHRWM	GWT	GOORGKU	IW	GWSMNRK	IU	WSM	IWMRWTRT	MS	GFFRPM	MNR	IWMRKOKRMGMISW	SF	RIMNRK	UMGMRHRWM̂b	cd�	��n{|��ih	gn�	��{	m�	�|g�in���	�h{�i�i�gjimn��	gn�	�j�{|	zn�j|��{nj�	m�	�{|�i�{b	cd�dc	oNR	vKPNIMRPM	GWT	MNR	vKPNIMRPM_U	PSWUYJMGWMU	UNGJJ	QR	TRRHRT	MNR	GYMNSKU	GWT	SLWRKU	SF	MNRIK	KRUORPMI}R	wWUMKYHRWMU	SF	�RK}IPRV	IWPJYTIWX	MNR	aKGLIWXU	GWT	�ORPIFIPGMISWUV	GWT	KRMGIW	GJJ	PSHHSW	JGLV	UMGMYMSKZV	GWT	SMNRK	KRURK}RT	KIXNMU	IW	MNRIK	wWUMKYHRWMU	SF	�RK}IPRV	IWPJYTIWX	PSOZKIXNMÛ	oNR	]SWMKGPMSKV	�YQPSWMKGPMSKUV	�YQ�UYQPSWMKGPMSKUV	GWT	UYOOJIRKU	UNGJJ	WSM	SLW	SK	PJGIH	G	PSOZKIXNM	IW	MNR	wWUMKYHRWMU	SF	�RK}IPR̂	�YQHIMMGJ	SK	TIUMKIQYMISW	MS	HRRM	SFFIPIGJ	KRXYJGMSKZ	KR~YIKRHRWMU	SK	FSK	SMNRK	OYKOSURU	IW	PSWWRPMISW	LIMN	MNR	�KS�RPM	IU	WSM	MS	QR	PSWUMKYRT	GU	OYQJIPGMISW	IW	TRKSXGMISW	SF	MNR	vKPNIMRPM_U	SK	vKPNIMRPM_U	PSWUYJMGWMU_	KRURK}RT	KIXNMÛb	cd�d�	oNR	]SWMKGPMSKV	�YQPSWMKGPMSKUV	�YQ�UYQPSWMKGPMSKUV	GWT	UYOOJIRKU	GKR	GYMNSKÌRT	MS	YUR	GWT	KROKSTYPR	MNR	wWUMKYHRWMU	SF	�RK}IPR	OKS}ITRT	MS	MNRHV	UYQ�RPM	MS	GWZ	OKSMSPSJU	RUMGQJIUNRT	OYKUYGWM	MS	�RPMISWU	r̂�	GWT	r̂�V	USJRJZ	GWT	R�PJYUI}RJZ	FSK	R�RPYMISW	SF	MNR	[SK\̂	vJJ	PSOIRU	HGTR	YWTRK	MNIU	GYMNSKÌGMISW	UNGJJ	QRGK	MNR	PSOZKIXNM	WSMIPRV	IF	GWZV	UNSLW	SW	MNR	wWUMKYHRWMU	SF	�RK}IPR̂	oNR	]SWMKGPMSKV	�YQPSWMKGPMSKUV	�YQ�UYQPSWMKGPMSKUV	GWT	UYOOJIRKU	HGZ	WSM	YUR	MNR	wWUMKYHRWMU	SF	�RK}IPR	SW	SMNRK	OKS�RPMU	SK	FSK	GTTIMISWU	MS	MNR	�KS�RPM	SYMUITR	MNR	UPSOR	SF	MNR	[SK\	LIMNSYM	MNR	UORPIFIP	LKIMMRW	PSWURWM	SF	MNR	�LWRKV	vKPNIMRPMV	GWT	MNR	vKPNIMRPM_U	PSWUYJMGWMÛb	cd�	�mji�{b	cd�dc	��PROM	GU	SMNRKLIUR	OKS}ITRT	IW	�RPMISW	r̂�̂tV	LNRKR	MNR	]SWMKGPM	aSPYHRWMU	KR~YIKR	SWR	OGKMZ	MS	WSMIFZ	SK	XI}R	WSMIPR	MS	MNR	SMNRK	OGKMZV	UYPN	WSMIPR	UNGJJ	QR	OKS}ITRT	IW	LKIMIWX	MS	MNR	TRUIXWGMRT	KROKRURWMGMI}R	SF	MNR	OGKMZ	JIUMRT	IW	vKMIPJR	�	SF	MNR	vXKRRHRWM	MS	LNSH	MNR	WSMIPR	IU	GTTKRUURT	GWT	UNGJJ	QR	TRRHRT	MS	NG}R	QRRW	TYJZ	URK}RT	IF	TRJI}RKRT	IW	ORKUSWV	QZ	HGIJV	QZ	PSYKIRKV	SK	QZ	RJRPMKSWIP	MKGWUHIUUISW	IF	G	HRMNST	FSK	RJRPMKSWIP	MKGWUHIUUISW	IU	URM	FSKMN	IW	MNR	vXKRRHRWM̂b	cd�d�	�SMIPR	SF	]JGIHU	GU	OKS}ITRT	IW	�RPMISW	r�̂r̂t̂r	UNGJJ	QR	OKS}ITRT	IW	LKIMIWX	GWT	UNGJJ	QR	TRRHRT	MS	NG}R	QRRW	TYJZ	URK}RT	SWJZ	IF	TRJI}RKRT	MS	MNR	TRUIXWGMRT	KROKRURWMGMI}R	SF	MNR	OGKMZ	MS	LNSH	MNR	WSMIPR	IU	GTTKRUURT	QZ	PRKMIFIRT	SK	KRXIUMRKRT	HGIJV	SK	QZ	PSYKIRK	OKS}ITIWX	OKSSF	SF	TRJI}RKẐb	cd�	�i�ijgk	�gjg	��{	gn�	 |gn��i��imnoNR	OGKMIRU	UNGJJ	GXKRR	YOSW	OKSMSPSJU	XS}RKWIWX	MNR	MKGWUHIUUISW	GWT	YUR	SF	wWUMKYHRWMU	SF	�RK}IPR	SK	GWZ	SMNRK	IWFSKHGMISW	SK	TSPYHRWMGMISW	IW	TIXIMGJ	FSKĤ	oNR	OGKMIRU	LIJJ	YUR	vwv	aSPYHRWM	�t¡u¢£t¡ruV	¤YIJTIWX	wWFSKHGMISW	¥STRJIWX	GWT	aIXIMGJ	aGMG	��NIQIMV	MS	RUMGQJIUN	MNR	OKSMSPSJU	FSK	MNR	TR}RJSOHRWMV	YURV	MKGWUHIUUISWV	GWT	R�PNGWXR	SF	TIXIMGJ	TGMĜb	cd¦	§�ik�in�	zn�m|�gjimn	̈m�{k�	��{	gn�	©{kign�{vWZ	YUR	SFV	SK	KRJIGWPR	SWV	GJJ	SK	G	OSKMISW	SF	G	QYIJTIWX	IWFSKHGMISW	HSTRJ	LIMNSYM	GXKRRHRWM	MS	OKSMSPSJU	XS}RKWIWX	MNR	YUR	SFV	GWT	KRJIGWPR	SWV	MNR	IWFSKHGMISW	PSWMGIWRT	IW	MNR	HSTRJ	GWT	LIMNSYM	NG}IWX	MNSUR	OKSMSPSJU	URM	FSKMN	IW	vwv	aSPYHRWM	�t¡u¢£t¡ruV	¤YIJTIWX	wWFSKHGMISW	¥STRJIWX	GWT	aIXIMGJ	aGMG	��NIQIMV	GWT	MNR	KR~YIUIMR	vwv	aSPYHRWM	pt¡t¢£t¡ruV	�KS�RPM	¤YIJTIWX	wWFSKHGMISW	¥STRJIWX	�KSMSPSJ	ªSKHV	UNGJJ	QR	GM	MNR	YUIWX	SK	KRJZIWX	OGKMZ_U	USJR	KIU\	GWT	LIMNSYM	JIGQIJIMZ	MS	MNR	SMNRK	OGKMZ	GWT	IMU	PSWMKGPMSKU	SK	PSWUYJMGWMUV	MNR	GYMNSKU	SFV	SK	PSWMKIQYMSKU	MSV	MNR	QYIJTIWX	IWFSKHGMISW	HSTRJV	GWT	RGPN	SF	MNRIK	GXRWMU	GWT	RHOJSZRRÛb		cd«	�i��kgi�{|wW	WS	R}RWM	UNGJJ	MNR	�LWRK	SK	MNR	vKPNIMRPM	NG}R	GWZ	KRUOSWUIQIJIMZ	FSK	MNR	]SWMKGPMSK_U	PSWUMKYPMISW	HRGWUV	HRMNSTUV	



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	����%����#	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.�/.�0	1(	��	�02�32����	�#��	4�#��	5�����/��3���	-����	�6����%	��	��2�32���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���7����	%�	��$�!	"�#	�"�	��$�	8�	%�#	��	"����#"���	-���	���	���	�����"��	
������%9	(���%	�)	:��&����	(�	������	���������	&��$"����%!	�7�"�$	#����)�;"�"�����"��%�����<=>?	@A�>=B	 C�3����3�30D E

FGHIJKLMGNO	NGLMGJHGNO	PQRHGSMQGN	RQ	TRQ	NUTGFV	RQ	TRQ	NUTGFV	PQGHUMFKRJN	UJS	PQRWQUXN	KJ	HRJJGHFKRJ	YKFI	FIG	ZRQ[	JRFYKFINFUJSKJW	UJV	RT	FIG	QKWIFN	UJS	UMFIRQKFV	WQUJFGS	FIG	\YJGQ	KJ	FIG	]RJFQUHF	̂RHMXGJFN_	àbcdef	g			hijfak	glm	nopoqrsk	glmlm	tIG	\YJGQ	KN	FIG	PGQNRJ	RQ	GJFKFV	KSGJFKTKGS	UN	NMHI	KJ	FIG	uWQGGXGJF	UJS	KN	QGTGQQGS	FR	FIQRMWIRMF	FIG	]RJFQUHF	R̂HMXGJFN	UN	KT	NKJWMvUQ	KJ	JMXwGQ_	tIG	\YJGQ	NIUvv	SGNKWJUFG	KJ	YQKFKJW	U	QGPQGNGJFUFKxG	YIR	NIUvv	IUxG	GyPQGNN	UMFIRQKFV	FR	wKJS	FIG	\YJGQ	YKFI	QGNPGHF	FR	Uvv	XUFFGQN	QGLMKQKJW	FIG	\YJGQzN	UPPQRxUv	RQ	UMFIRQK{UFKRJ_	|yHGPF	UN	RFIGQYKNG	PQRxKSGS	KJ	}GHFKRJ	~_�_�O	FIG	]RJNFQMHFKRJ	�UJUWGQ	UJS	FIG	uQHIKFGHF	SR	JRF	IUxG	NMHI	UMFIRQKFV_	tIG	FGQX	�\YJGQ�	XGUJN	FIG	\YJGQ	RQ	FIG	\YJGQzN	UMFIRQK{GS	QGPQGNGJFUFKxG_	�����������	��������k	glg		cp�op���prss�	h����o�k	gl�	cp��q�r���p	rp�	�oq���o�	ao���qo�	��	��o	h�poqk	gl�lm	|yHGPF	TRQ	PGQXKFN	UJS	TGGN	FIUF	UQG	FIG	QGNPRJNKwKvKFV	RT	FIG	]RJFQUHFRQ	MJSGQ	FIG	]RJFQUHF	̂RHMXGJFNO	KJHvMSKJW	FIRNG	QGLMKQGS	MJSGQ	}GHFKRJ	 _¡_�O	FIG	\YJGQ	NIUvv	NGHMQG	UJS	PUV	TRQ	JGHGNNUQV	UPPQRxUvNO	GUNGXGJFNO	UNNGNNXGJFN	UJS	HIUQWGN	QGLMKQGS	TRQ	HRJNFQMHFKRJO	MNG	RQ	RHHMPUJHV	RT	PGQXUJGJF	NFQMHFMQGN	RQ	TRQ	PGQXUJGJF	HIUJWGN	KJ	GyKNFKJW	TUHKvKFKGN_	¢JvGNN	RFIGQYKNG	PQRxKSGS	MJSGQ	FIG	]RJFQUHF	̂RHMXGJFNO	FIG	\YJGQO	UNNKNFGS	wV	FIG	]RJNFQMHFKRJ	�UJUWGQ	UJS	uQHIKFGHFO	NIUvv	NGHMQG	UJS	PUV	TRQ	FIG	wMKvSKJW	PGQXKF_k	gl�lg	tIG	\YJGQ	NIUvv	QGFUKJ	UJ	UQHIKFGHF	vUYTMvvV	vKHGJNGS	FR	PQUHFKHG	UQHIKFGHFMQGO	RQ	UJ	GJFKFV	vUYTMvvV	PQUHFKHKJW	UQHIKFGHFMQGO	KJ	FIG	£MQKNSKHFKRJ	YIGQG	FIG	¤QR£GHF	KN	vRHUFGS_	tIUF	PGQNRJ	RQ	GJFKFV	KN	KSGJFKTKGS	UN	FIG	uQHIKFGHF	KJ	FIG	uWQGGXGJF	UJS	KN	QGTGQQGS	FR	FIQRMWIRMF	FIG	]RJFQUHF	̂RHMXGJFN	UN	KT	NKJWMvUQ	KJ	JMXwGQ_k	gl�l�	tIG	\YJGQ	NIUvv	QGFUKJ	U	HRJNFQMHFKRJ	XUJUWGQ	USxKNGQ	vUYTMvvV	PQUHFKHKJW	HRJNFQMHFKRJ	XUJUWGXGJF	KJ	FIG	£MQKNSKHFKRJ	YIGQG	FIG	¤QR£GHF	KN	vRHUFGS_	tIUF	PGQNRJ	RQ	GJFKFV	KN	KSGJFKTKGS	UN	FIG	]RJNFQMHFKRJ	�UJUWGQ	KJ	FIG	uWQGGXGJF	UJS	KN	QGTGQQGS	FR	FIQRMWIRMF	FIG	]RJFQUHF	̂RHMXGJFN	UN	KT	NKJWMvUQ	KJ	JMXwGQ_k	gl�l¥	¦T	FIG	GXPvRVXGJF	RT	FIG	]RJNFQMHFKRJ	�UJUWGQ	RQ	uQHIKFGHF	FGQXKJUFGNO	FIG	\YJGQ	NIUvv	GXPvRV	U	NMHHGNNRQ	HRJNFQMHFKRJ	XUJUWGQ	RQ	UQHIKFGHF	YIRNG	NFUFMN	MJSGQ	FIG	]RJFQUHF	̂RHMXGJFN	NIUvv	wG	FIUF	RT	FIG	]RJNFQMHFKRJ	�UJUWGQ	RQ	uQHIKFGHFO	QGNPGHFKxGvV_k	gl�l§	¢PRJ	FIG	QGLMGNF	RT	FIG	uQHIKFGHFO	FIG	\YJGQ	NIUvv	TMQJKNI	NMQxGVN	SGNHQKwKJW	PIVNKHUv	HIUQUHFGQKNFKHNO	vGWUv	vKXKFUFKRJN	UJS	MFKvKFV	vRHUFKRJN	TRQ	FIG	NKFG	RT	FIG	¤QR£GHFO	UJS	U	vGWUv	SGNHQKPFKRJ	RT	FIG	NKFG_	tIG	]RJFQUHFRQ	NIUvv	wG	GJFKFvGS	FR	QGvV	RJ	FIG	UHHMQUHV	RT	KJTRQXUFKRJ	TMQJKNIGS	wV	FIG	\YJGQ	GyHGPF	FR	FIG	GyFGJF	FIUF	FIG	]RJFQUHFRQ	[JRYN	RQ	QGUNRJUwvV	NIRMvS	[JRY	NMHI	KJTRQXUFKRJ	FR	wG	KJUHHMQUFG	RQ	KJHRXPvGFGO	wMF	NIUvv	GyGQHKNG	PQRPGQ	PQGHUMFKRJN	QGvUFKJW	FR	FIG	NUTG	PGQTRQXUJHG	RT	FIG	ZRQ[_		]RJFQUHFRQ	NIUvv	wG	QGNPRJNKwvG	TRQ	vUVKJW	RMF	FIG	ZRQ[O	NIUvv	PQRFGHF	UJS	PQGNGQxG	FIG	GNFUwvKNIGS	QGTGQGJHG	PRKJFN	UJS	NIUvv	XU[G	JR	HIUJWGN	RQ	QGvRHUFKRJN	YKFIRMF	FIG	PQKRQ	YQKFFGJ	UPPQRxUv	RT	FIG	\YJGQ_		]RJFQUHFRQ	NIUvv	QGPRQF	FR	FIG	uQHIKFGHF	YIGJGxGQ	UJV	QGTGQGJHG	PRKJF	KN	vRNF	RQ	SGNFQRVGSO	RQ	QGLMKQGN	QGvRHUFKRJ	wGHUMNG	RT	JGHGNNUQV	HIUJWGN	KJ	WQUSGN	RQ	vRHUFKRJNO	UJS	NIUvv	wG	QGNPRJNKwvG	TRQ	FIG	UHHMQUFG	QGPvUHGXGJF	RQ	QGvRHUFKRJ	RT	NMHI	QGTGQGJHG	PRKJFN	wV	PQRTGNNKRJUvvV	LMUvKTKGS	PGQNRJJGv_k	gl�l̈	tIG	\YJGQ	NIUvv	TMQJKNI	KJTRQXUFKRJ	RQ	NGQxKHGN	QGLMKQGS	RT	FIG	\YJGQ	wV	FIG	]RJFQUHF	̂RHMXGJFN	YKFI	QGUNRJUwvG	PQRXPFJGNN_	tIG	\YJGQ	NIUvv	UvNR	TMQJKNI	UJV	RFIGQ	KJTRQXUFKRJ	RQ	NGQxKHGN	MJSGQ	FIG	\YJGQzN	HRJFQRv	UJS	QGvGxUJF	FR	FIG	]RJFQUHFRQzN	PGQTRQXUJHG	RT	FIG	ZRQ[	YKFI	QGUNRJUwvG	PQRXPFJGNN	UTFGQ	QGHGKxKJW	FIG	]RJFQUHFRQzN	YQKFFGJ	QGLMGNF	TRQ	NMHI	KJTRQXUFKRJ	RQ	NGQxKHGN_k	gl�l©	¢JvGNN	RFIGQYKNG	PQRxKSGS	KJ	FIG	]RJFQUHF	̂RHMXGJFNO	FIG	\YJGQ	NIUvv	TMQJKNI	FR	FIG	]RJFQUHFRQ	RJG	HRPV	RT	FIG	]RJFQUHF	̂RHMXGJFN	TRQ	PMQPRNGN	RT	XU[KJW	QGPQRSMHFKRJN	PMQNMUJF	FR	}GHFKRJ	�_ª_�_k	gl�l«	tIG	\YJGQ	NIUvv	TRQYUQS	Uvv	HRXXMJKHUFKRJN	FR	FIG	]RJFQUHFRQ	FIQRMWI	FIG	]RJNFQMHFKRJ	�UJUWGQ_	\FIGQ	HRXXMJKHUFKRJ	NIUvv	wG	XUSG	UN	NGF	TRQFI	KJ	}GHFKRJ	~_�_¬_
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F	GHI	JKLMNOP	QRSTU	UV	WUVX	UTM	YVNZ[\	]̂_	̀ab]cde]ac	\dfgh	]a	eacc_e]	iacj	]̂d]	fh	ba]	fb	deeackdbe_	lf]̂	]̂_	c_mnfc_o_b]h	a\	]̂_	̀ab]cde]	paeno_b]h	dh	c_mnfc_k	qr	s_e]fab	tuvu	ac	\dfgh	]a	edccr	an]	iacj	fb	deeackdbe_	lf]̂	]̂_	̀ab]cde]	paeno_b]hw	dh	k_]_cofb_k	qr	]̂_	xcêf]_e]w	]̂_	ylb_cw	ac	]̂_	̀abh]cne]fab	zdbd{_cw	]̂_	ylb_c	odr	fhhn_	d	lcf]]_b	ack_c	]a	]̂_	̀ab]cde]ac	]a	h]a|	]̂_	iacjw	ac	dbr	|ac]fab	]̂_c_a\w	nb]fg	]̂_	ednh_	\ac	hnê	ack_c	̂dh	q__b	_gfofbd]_k}	̂al_~_cw	]̂_	cf{̂]	a\	]̂_	ylb_c	]a	h]a|	]̂_	iacj	ĥdgg	ba]	{f~_	cfh_	]a	d	kn]r	ab	]̂_	|dc]	a\	]̂_	ylb_c	]a	_�_cefh_	]̂fh	cf{̂]	\ac	]̂_	q_b_\f]	a\	]̂_	àb]cde]ac	ac	dbr	a]̂_c	|_chab	ac	_b]f]rw	_�e_|]	]a	]̂_	_�]_b]	c_mnfc_k	qr	s_e]fab	�vtv�v�����������	��������F		GH�	�TM	JKLMNOP	QRSTU	UV	��NN�	J�U	UTM	YVNZF		GH�H�	[\	]̂_	̀ab]cde]ac	k_\dng]hw	\dfgh	ac	b_{g_e]h	]a	edccr	an]	]̂_	iacj	fb	deeackdbe_	lf]̂	]̂_	̀ab]cde]	paeno_b]h	dbk	\dfgh	lf]̂fb	d	]̂c__	���	edg_bkdc	kdr	|_cfak	d\]_c	c_e_f|]	a\	lcf]]_b	ba]fe_	\cao	]̂_	ylb_c	]a	eaoo_be_	dbk	eab]fbn_	eacc_e]fab	a\	hnê	k_\dng]w	\dfgnc_	ac	b_{g_e]	lf]̂	kfgf{_be_	dbk	|cao|]b_hhw	fbegnkfb{	]̂_	hnqofhhfab	a\	db	dee_|]dqg_	c_ea~_cr	hê_kng_	f\	c_mnfc_k	qr	]̂_	̀abh]cne]fab	zdbd{_cw	]̂_	ylb_c	odrw	lf]̂an]	\nc]̂_c	ba]fe_	�_�e_|]	]a	fb\aco	]̂_	̀ab]cde]ac	f]h	d]]_o|]	]a	enc_	fh	fbdk_mnd]_�	dbk	lf]̂an]	|c_�nkfe_	]a	a]̂_c	c_o_kf_h	]̂_	ylb_c	odr	d̂~_w	eacc_e]	hnê	k_\fef_bef_hv	snê	de]fab	qr	]̂_	ylb_c	dbk	doanb]h	êdc{_k	]a	]̂_	̀ab]cde]ac	dc_	qa]̂	hnq�_e]	]a	c_~f_l	qr	]̂_	̀abh]cne]fab	zdbd{_c	dbk	|cfac	d||ca~dg	a\	]̂_	xcêf]_e]v	[b	hnê	edh_	db	d||ca|cfd]_	̀ d̂b{_	yck_c	ĥdgg	q_	fhhn_k	�lf]̂an]	]̂_	c_mnfc_o_b]	\ac	d	hf{bd]nc_	qr	]̂_	̀ab]cde]ac�	k_kne]fb{	\cao	�dro_b]h	]̂_b	ac	]̂_c_d\]_c	kn_	]̂_	̀ab]cde]ac	]̂_	eah]	a\	eacc_e]fb{	hnê	k_\fef_bef_hw	fbegnkfb{	eao|_bhd]fab	\ac	]̂_	xcêf]_e]w	]̂_	̀abh]cne]fab	zdbd{_cw	x]]acb_rhw	dbk	a]̂_chw	dbk	_�|_bh_h	odk_	b_e_hhdcr	qr	hnê	k_\dng]w	b_{g_e]	ac	\dfgnc_v	�̂_	_�|_bh_h	fbencc_k	qr	]̂_	ylb_c	fb	eabb_e]fab	lf]̂	c_]dfbfb{	d	c_|gde_o_b]	eab]cde]ac	�ab	d	eab]fb{_ber	qdhfh	ac	a]̂_clfh_�	dc_	fb	dkkf]fab	]a	dbr	a]̂_c	_�|_bh_h	fbencc_k	qr	ylb_c	]a	c_o_kr	]̂_	k_\fef_bef_h	dbk	ĥdgg	q_	k_kne]_k	\cao	�dro_b]h	]̂_b	ac	]̂_c_d\]_c	kn_	]̂_	̀ab]cde]acv		�̂_	̀abh]cne]fab	zdbd{_c	dbk�ac	]̂_	xcêf]_e]w	|nchndb]	]a	s_e]fab	�v�vtw	odr	lf]̂̂ agk	ac	bnggf\r	d	̀_c]f\fed]_	\ac	�dro_b]	fb	l̂ag_	ac	fb	|dc]w	]a	]̂_	_�]_b]	c_dhabdqgr	b_e_hhdcr	]a	c_foqnch_	]̂_	ylb_c	\ac	]̂_	eah]	a\	eacc_e]fb{	hnê	k_\fef_bef_hw	]̂_	eah]	a\	c_]dfbfb{	d	c_|gde_o_b]	eab]cde]acw	dbk	ylb_c�h	_�|_bh_h	dbk	eao|_bhd]fab	\ac	]̂_	̀abh]cne]fab	zdbd{_c	dbk	xcêf]_e]	dbk	]̂_fc	c_h|_e]f~_	eabhng]db]h�	dkkf]fabdg	h_c~fe_h	odk_	b_e_hhdcr	qr	hnê	k_\dng]w	b_{g_e]w	ac	\dfgnc_v	[\	encc_b]	dbk	\n]nc_	|dro_b]h	dc_	ba]	hn\\fef_b]	]a	ea~_c	hnê	doanb]hw	]̂_	̀ab]cde]ac	ĥdgg	|dr	]̂_	kf\\_c_be_	]a	]̂_	ylb_cv	[\	]̂_	̀ab]cde]ac	kfhd{c__h	lf]̂	]̂_	de]fabh	a\	]̂_	ylb_c	ac	]̂_	xcêf]_e]w	ac	]̂_	doanb]h	egdfo_k	dh	eah]h	kn_	]a	]̂_	ylb_cw	]̂_	̀ab]cde]ac	odr	\fg_	d	̀gdfo	|nchndb]	]a	xc]feg_	t�v		snê	de]fab	qr	]̂_	ylb_c	dbk	doanb]h	êdc{_k	]a	]̂_	̀ab]cde]ac	ĥdgg	q_	_mndggr	qfbkfb{	n|ab	]̂_	àb]cde]ac�h	�_c\acodbe_	dbk	�dro_b]	�abkh	snc_]rvF		GH�HG	[b	]̂_	_~_b]	̀ab]cde]ac	\dfghw	c_\nh_h	ac	b_{g_e]h	]a	|_c\aco	egah_an]	aqgf{d]fabhw	fbegnkfb{	lf]̂an]	gfof]d]fab	|_c\acodbe_	a\	|nbê gfh]	f]_ohw	lf]̂fb	]̂fc]r	��¡�	edg_bkdc	kdrh	\aggalfb{	]̂_	kd]_	a\	snqh]db]fdg	̀ao|g_]fabw	]̂_	ylb_cw	d\]_c	ba]fe_	]a	̀ab]cde]ac	dbk	lf]̂an]	|c_�nkfe_	]a	a]̂_c	c_o_kf_h	]̂_	ylb_c	odr	̂d~_w	odr	eacc_e]	hnê	k_\fef_bef_hv	[b	hnê	edh_w	]̂_	̀ab]cde]ac	ĥdgg	q_	gfdqg_	]a	]̂_	ylb_c	\ac	]̂_	eah]h	a\	eacc_e]fb{	hnê	k_\fef_bef_hw	fbegnkfb{	eao|_bhd]fab	\ac	]̂_	xcêf]_e]w	]̂_	̀abh]cne]fab	zdbd{_cw	x]]acb_rhw	dbk	a]̂_chw	dbk	_�|_bh_h	odk_	b_e_hhdcr	qr	hnê	k_\dng]w	b_{g_e]	ac	\dfgnc_v	[\	�dro_b]h	kn_	]̂_	̀ab]cde]ac	]̂_b	ac	]̂_c_d\]_c	kn_	dc_	ba]	hn\\fef_b]	]a	ea~_c	hnê	doanb]hw	]̂_	̀ab]cde]ac	ĥdgg	|dr	]̂_	kf\\_c_be_	]a	]̂_	ylb_cv		snê	de]fab	qr	]̂_	ylb_c	dbk	doanb]h	êdc{_k	]a	]̂_	̀ab]cde]ac	ĥdgg	q_	_mndggr	qfbkfb{	n|ab	]̂_	̀ab]cde]ac�h	�_c\acodbe_	dbk	�dro_b]	�abkh	snc_]rvF		GH�H¢		ŝangk	]̂_c_	q_w	fb	]̂_	a|fbfab	a\	]̂_	xcêf]_e]	ac	[bf]fdg	p_efhfab	zdj_cw	nbldccdb]_k	k_gdr	ab	]̂_	|dc]	a\	dbr	àb]cde]ac	fb	eao|g_]fab	a\	fbeao|g_]_	iacj	ac	a]̂_c	̀ab]cde]ac	c_mnfc_o_b]hw	]̂_	ylb_c	odr	̂d~_	\ngg	ac	|dc]fdg	nh_	dbk	aeen|dber	a\	dbr	ac	dgg	|ac]fabh	a\	qnfgkfb{h	dh	c_mnfc_k	\ac	oa~fb{	fb	ac	fbh]dggfb{	\ncbf]nc_w	\f�]nc_hw	hn||gf_h	ac	_mnf|o_b]	dbk	\ac	{_b_cdg	eg_dbfb{	dbk	odfb]_bdbe_	lacjv		[b	hnê	_~_b]	̀ab]cde]ac	l̂ah_	nb\fbfĥ_k	lacj	fh	|_c\aco_k	hnqh_mn_b]gr	ĥdgg	q_	c_h|abhfqg_	\ac	]̂_	|c_~_b]fab	a\	dbr	kdod{_	]a	hnê	ylb_c�h	fbh]dggd]fabv		snê	nh_	ac	aeen|dber	qr	]̂_	ylb_c	ĥdgg	fb	ba	fbh]dbe_	eabh]f]n]_	dee_|]dbe_	a\	dbr	a\	]̂_	iacjv£Q�¤�¥¦	¢			�J§�Q£��JQF	¢H�	̈MLMN�©F	¢H�H�	�̂_	̀ab]cde]ac	fh	]̂_	|_chab	ac	_b]f]r	fk_b]f\f_k	dh	hnê	fb	]̂_	x{c__o_b]	dbk	fh	c_\_cc_k	]a	]̂can{̂an]	]̂_	àb]cde]	paeno_b]h	dh	f\	hfb{ngdc	fb	bnoq_cv	�̂_	̀ab]cde]ac	ĥdgg	q_	gdl\nggr	gfe_bh_kw	f\	c_mnfc_k	fb	]̂_	�ncfhkfe]fab	l̂_c_	]̂_	�ca�_e]	fh	gaed]_kv	�̂_	̀ab]cde]ac	ĥdgg	k_hf{bd]_	fb	lcf]fb{	d	c_|c_h_b]d]f~_	l̂a	ĥdgg	̂d~_	_�|c_hh	dn]̂acf]r	]a	qfbk	]̂_	̀ab]cde]ac	lf]̂	c_h|_e]	]a	dgg	od]]_ch	nbk_c	]̂fh	̀ab]cde]v	�̂_	]_co	ª̀ab]cde]acª	o_dbh	]̂_	àb]cde]ac	ac	]̂_	̀ab]cde]ac�h	dn]̂acf«_k	c_|c_h_b]d]f~_v	F	¢H�HG	�̂_	̀ab]cde]ac	ĥdgg	|_c\aco	]̂_	iacj	fb	deeackdbe_	lf]̂	]̂_	̀ab]cde]	paeno_b]hv
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F	GHIHG	JKL	MNOPQRSPNQ	TKRUU	ONP	VL	QLUWLXLY	NZ	WPT	NVUW[RPWNOT	PN	\LQZNQ]	PKL	̂NQ_	WO	RSSNQYROSL	̀WPK	PKL	MNOPQRSP	aNSb]LOPT	LWPKLQ	Vc	RSPWXWPWLT	NQ	YbPWLT	NZ	PKL	MNOTPQbSPWNO	dROR[LQ	NQ	eQSKWPLSP	WO	PKLWQ	RY]WOWTPQRPWNO	NZ	PKL	MNOPQRSPf	NQ	Vc	PLTPTf	WOT\LSPWNOT	NQ	R\\QNXRUT	QLgbWQLY	NQ	\LQZNQ]LY	Vc	\LQTNOT	NQ	LOPWPWLT	NPKLQ	PKRO	PKL	MNOPQRSPNQhF	GHi	jklmkn	op	qorstuvs	wovxykrsz	ur{	|mk}{	qor{msmorz	~�	qorstuvsot����������	��������F		GHiHI �c	L�LSbPWO[	PKL	MNOPQRSPf	MNOPQRSPNQ	QL\QLTLOPT	ROY	̀RQQROPT	PN	PKL	�̀ OLQ	PKRP�HI MNOPQRSPNQ	WT	ROY	̀WUU	VL	ZWOROSWRUUc	QLT\NOTWVUL	ROY	KRT	ROY	̀WUU	KRXL	TbZZWSWLOP	UWgbWYWPc	PN	]LLP	WPT	ZWOROSWRU	QLT\NOTWVWUWPWLT	bOYLQ	PKL	MNOPQRSP	ROY	ZNQ	RUU	NPKLQ	�QN�LSPT	WO	̀KWSK	MNOPQRSPNQ	WT	NQ	]Rc	VLSN]L	WOXNUXLY�Hi MNOPQRSPNQ	KRT	SRQLZbUUc	L�R]WOLY	PKL	MNOPQRSP	aNSb]LOPT	ROY	KRT	XWTWPLY	ROY	L�R]WOLY	PKL	TWPL�HG ZQN]	MNOPQRSPNQ�T	WOXLTPW[RPWNOf	MNOPQRSPNQ	KRT	TRPWTZWLY	WPTLUZ	RT	PN	PKL	ORPbQL	ROY	UNSRPWNO	NZ	PKL	\QN\NTLY	̂NQ_f	[LOLQRU	ROY	UNSRU	SNOYWPWNOTf	ROY	RUU	]RPPLQT	̀KWSK	]Rc	WO	ROc	̀Rc	RZZLSP	PKL	̂NQ_	NQ	WPT	\LQZNQ]ROSL�	H� MNOPQRSPNQ	ZbUUc	bOYLQTPROYT	PKL	WOPLOP	ROY	\bQ\NTL	NZ	PKL	MNOPQRSP	aNSb]LOPT�	ROYH� JKL	MNOPQRSPNQ	RS_OǸULY[LT	PKRP	PKL	�̀ OLQ	WT	R	TSKNNU	YWTPQWSP	̀KWSK	WT	TbV�LSP	PN	XRQWNbT	UR̀T	ROY	QL[bURPWNOT	NZ	PKL	�PRPL	NZ	�L̀	�NQ_h		JKL	MNOPQRSPNQ	̀WUUf	WO	LRSK	\KRTL	NZ	PKL	MNOPQRSPf	WO	RSSNQYROSL	ẀPK	R\\UWSRVUL	TPROYRQYTf	SN]\Uc	̀WPK	R\\UWSRVUL	UR̀T	ROY	QL[bURPWNOT	RT	PKLc	\LQPRWO	PN	PKL	VWYYWO[	ROY	SNOTPQbSPWNO	NZ	PKL	�QN�LSPf	WOSUbYWO[f	̀WPKNbP	UW]WPRPWNOf	PKL	QLgbWQL]LOPT	NZ	eQPWSUL	��e	NZ	PKL	�LOLQRU	dbOWSW\RU	�R̀�	eQPWSUL	�	NZ	PKL	�YbSRPWNO	�R̀�	ROY	�bV�MKR\PLQ	�f	�RQP	 ��	NZ	JWPUL	¡f	MKR\PLQ	¢¢	NZ	PKL	MNYLTf	£bULT	ROY	£L[bURPWNOT	NZ	PKL	�PRPL	NZ	�L̀	�NQ_h		F	GHiHi	�LSRbTL	PKL	MNOPQRSP	aNSb]LOPT	RQL	SN]\UL]LOPRQcf	PKL	MNOPQRSPNQ	TKRUUf	VLZNQL	TPRQPWO[	LRSK	\NQPWNO	NZ	PKL	^NQ_f	SRQLZbUUc	TPbYc	ROY	SN]\RQL	PKL	XRQWNbT	MNOPQRSP	aNSb]LOPT	QLURPWXL	PN	PKRP	\NQPWNO	NZ	PKL	̂NQ_f	RT	̀LUU	RT	PKL	WOZNQ]RPWNO	ZbQOWTKLY	Vc	PKL	�̀ OLQ	\bQTbROP	PN	�LSPWNO	¤h¥h�f	TKRUU	PR_L	ZWLUY	]LRTbQL]LOPT	NZ	ROc	L�WTPWO[	SNOYWPWNOT	QLURPLY	PN	PKRP	\NQPWNO	NZ	PKL	̂NQ_f	ROY	TKRUU	NVTLQXL	ROc	SNOYWPWNOT	RP	PKL	TWPL	RZZLSPWO[	WPh	JKL	MNOPQRSPNQ	TKRUU	\QN]\PUc	QL\NQP	PN	PKL	MNOTPQbSPWNO	dROR[LQ	ROY	eQSKWPLSP	ROc	LQQNQTf	WOSNOTWTPLOSWLT	NQ	N]WTTWNOT	YWTSNXLQLY	Vc	NQ	]RYL	_OǸO	PN	PKL	MNOPQRSPNQ	RT	R	QLgbLTP	ZNQ	WOZNQ]RPWNO	TbV]WPPLY	PN	PKL	MNOTPQbSPWNO	dROR[LQ	WO	TbSK	ZNQ]	RT	PKL	MNOTPQbSPWNO	dROR[LQ	ROY	eQSKWPLSP	]Rc	QLgbWQLh	¢P	WT	QLSN[OW¦LY	PKRP	PKL	MNOPQRSPNQ�T	QLXWL̀	WT	]RYL	WO	PKL	MNOPQRSPNQ�T	SR\RSWPc	RT	R	SNOPQRSPNQ	ROY	ONP	RT	R	UWSLOTLY	YLTW[O	\QNZLTTWNORUf	bOULTT	NPKLQ̀WTL	T\LSWZWSRUUc	\QNXWYLY	WO	PKL	MNOPQRSP	aNSb]LOPTh	F		GHiHiHIJKL	MNOPQRSPNQ	TKRUU	\QN]\PUc	ONPWZc	PKL	eQSKWPLSPf	WO	̀QWPWO[f	NZ	ROc	WOSNOTWTPLOSWLT	NQ	LQQNQT	PN	\QNXWYL	PKL	eQSKWPLSP	R]\UL	PW]L	ZNQ	NVTLQXRPWNOf	WOXLTPW[RPWNOf	YLPRWU	YQR̀WO[Tf	LPSh		F		GHiHiHieUU	MNOPQRSPNQT	TbV]WPPWO[	VWY	\QN\NTRUT	TKRUU	VL	\QLTb]LY	PN	KRXL	L�R]WOLY	PKL	TWPL	PN	SNOTWYLQ	ZbUUc	RUU	SNOYWPWNOTf	̀KWSK	]Rc	KRXL	R	VLRQWO[	NO	PKL	̀NQ_f	ROY	PN	KRXL	RSSNbOPLY	ZNQ	PKLTL	SNOYWPWNOT	WO	PKLWQ	VWY	\QN\NTRUTh		F		GHiHiHG	̂KLO	QLgbWQLYf	NZZ�TWPL	TPNQR[L	WT	PKL	QLT\NOTWVWUWPc	NZ	PKL	MNOPQRSPNQhF		GHiHiH�	JKL	L�RSPOLTT	NZ	[QRYLTf	LULXRPWNOTf	YW]LOTWNOT	NQ	UNSRPWNOT	WOYWSRPLY	NO	PKL	aQR̀WO[T	NQ	NZ	̂NQ_	WOTPRUULY	Vc	NPKLQT	WT	ONP	[bRQROPLLY	Vc	PKL	eQSKWPLSP	NQ	PKL	�̀ OLQhF		GHiHiH�	��SL\P	RT	PN	ROc	QL\NQPLY	LQQNQTf	WOSNOTWTPLOSWLTf	ONOSNOZNQ]WPWLT	NQ	N]WTTWNOTf	ROY	PN	SNOSLRULY	NQ	bO_OǸO	SNOYWPWNOT	QLZLQQLY	PN	WO	�LSPWNO	¥h§ḧf	Vc	L�LSbPWO[	PKL	e[QLL]LOPf	PKL	MNOPQRSPNQ	QL\QLTLOPT	PKL	ZNUUǸWO[�HI	JKL	MNOPQRSP	aNSb]LOPT	RQL	TbZZWSWLOPUc	SN]\ULPL	ROY	YLPRWULY	ZNQ	PKL	MNOPQRSPNQ	PN	© ª	\LQZNQ]	PKL	^NQ_	QLgbWQLY	PN	\QNYbSL	PKL	QLTbUPT	WOPLOYLY	Vc	PKL	MNOPQRSP	aNSb]LOPT	ROY	©¤ª	SN]\Uc	̀WPK	RUU	PKL	QLgbWQL]LOPT	NZ	PKL	MNOPQRSP	aNSb]LOPThHi	JKL	̂NQ_	QLgbWQLY	Vc	PKL	MNOPQRSP	aNSb]LOPTf	WOSUbYWO[f	̀WPKNbP	UW]WPRPWNOf	RUU	SNOTPQbSPWNO	YLPRWUTf	SNOTPQbSPWNO	]LROTf	]LPKNYTf	\QNSLYbQL	ROY	PLSKOWgbLT	OLSLTTRQc	PN	\LQZNQ]	PKL	̂NQ_f	bTL	NZ	]RPLQWRUTf	TLULSPWNO	NZ	LgbW\]LOP	ROY	QLgbWQL]LOPT	NZ	\QNYbSP	]RObZRSPbQLQT	RQL	SNOTWTPLOP	̀WPK�		© ª	[NNY	ROY	TNbOY	\QRSPWSLT	̀WPKWO	PKL	SNOTPQbSPWNO	WOYbTPQc�	©¤ª	[LOLQRUUc	\QLXRWUWO[	ROY	RSSL\PLY	
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GHIJKLMN	KLOHIOMIK	OPPQGROSQT	LU	VUMWX	YZ[	MT\JGMT]THLK	Û	OHN	_OMMOHLGTK	OPPQGROSQT	LU	L̀T	VUMWX	OHI	Ya[	OQQ	QO_Kb	UMIGHOHRTKb	MTcJQOLGUHKb	MJQTKb	OHI	UMITMKb	OHI	d_HTMeK	PUQGRGTK	OHI	PMURTIJMTK	_̀GR̀	STOM	JPUH	L̀T	fUHLMORLUMeK	PTM̂UM]OHRT	Û	L̀T	VUMWgh		ijkjkjl	m̀T	fUHLMORLUM	K̀OQQ	KOLGK̂N	GLKTQ̂	OK	LU	L̀T	ORRJMORN	Û	OQQ	cMOITKb	TQTnOLGUHKb	IG]THKGUHK	OHI	QUROLGUHK	GHIGROLTI	UH	L̀T	oMO_GHcKg	V T̀MT	L̀T	VUMW	Û	L̀GK	fUHLMORL	RUHHTRLK	UM	GHLTM̂ORTK	_GL̀	TpGKLGHc	UM	UL̀TM	_UMW	fUHLMORLUM	K̀OQQ	nTMĜN	OL	L̀T	KGLT	OQQ	RUHIGLGUHK	Û	KJR̀	TpGKLGHc	UM	UL̀TM	_UMWg		qHN	TMMUMK	IJT	LU	L̀T	fUHLMORLUMeK	ÔGQJMT	LU	nTMĜN	KJR̀	GĤUM]OLGUH	K̀OQQ	ST	PMU]PLQN	MT]TIGTI	SN	L̀T	fUHLMORLUM	OL	HU	OIIGLGUHOQ	RUKL	LU	L̀T	d_HTMgh		ijkjkjr	sT̂UMT	UMITMGHc	OHN	]OLTMGOQK	UM	IUGHc	OHN	VUMWb	L̀T	fUHLMORLUM	OHI	TOR̀	tJSRUHLMORLUM	K̀OQQ	nTMĜN	OQQ	TpGKLGHc	RUHIGLGUHK	OHI	]TOKJMT]THLKg			qHN	IĜ̂TMTHRTKb	_̀GR̀	]ON	ST	̂UJHIb	STL_TTH	ORLJOQ	]TOKJMT]THLK	OHI	IG]THKGUHK	GHIGROLTI	UH	L̀T	oMO_GHcK	K̀OQQ	ST	KJS]GLLTI	LU	L̀T	qMR̀GLTRL	̂UM	MTKUQJLGUH	ST̂UMT	PMURTTIGHc	_GL̀	L̀T	VUMWg		uU	TpLMO	RU]PTHKOLGUH	_GQQ	ST	OQQU_TI	̂UM	KJR̀	IGKRMTPOHRGTKgh		ijkjkjv		ŵ	L̀T	fUHLMORLUM	PTM̂UM]K	OHN	RUHKLMJRLGUH	ORLGnGLN	_̀GR̀	GHnUQnTK	O	MTRUcHGxTI	TMMUMb	GHRUHKGKLTHRN	UM	U]GKKGUH	GH	L̀T	fUHLMORL	oURJ]THLK	_GL̀UJL	̂GMKL	PMUnGIGHc	HULGRT	LU	L̀T	d_HTMb	qMR̀GLTRL	OHI	fUHKLMJRLGUH	yOHOcTM	Û	KJR̀	RUHIGLGUH	OHI	MTRTGnGHc	OJL̀UMGxOLGUH	LU	PMURTTIb	L̀T	fUHLMORLUM	K̀OQQ	OKKJ]TMTKPUHKGSGQGLN	̂UM	KJR̀	PTM̂UM]OHRT	OHI	K̀OQQ	STOM	OH	OPPMUPMGOLT	O]UJHL	Û	L̀T	OLLMGSJLOSQT	RUKLK	̂UM	RUMMTRLGUHgh	ijkji	m̀T	fUHLMORLUM	GK	HUL	MT\JGMTI	LU	OKRTMLOGH	L̀OL	L̀T	fUHLMORL	oURJ]THLK	OMT	GH	ORRUMIOHRT	_GL̀	OPPQGROSQT	QO_Kb	KLOLJLTKb	UMIGHOHRTKb	RUITKb	MJQTK	OHI	MTcJQOLGUHKb	UM	QO_̂JQ	UMITMK	Û	PJSQGR	OJL̀UMGLGTKb	SJL	L̀T	fUHLMORLUM	K̀OQQ	PMU]PLQN	MTPUML	LU	L̀T	fUHKLMJRLGUH	yOHOcTM	OHI	qMR̀GLTRL	OHN	HUHRUĤUM]GLN	IGKRUnTMTI	SN	UM	]OIT	WHU_H	LU	L̀T	fUHLMORLUM	OK	O	MT\JTKL	̂UM	GĤUM]OLGUH	KJS]GLLTI	LU	fUHKLMJRLGUH	yOHOcTM	GH	_MGLGHc	GH	KJR̀	̂UM]	OK	L̀T	fUHKLMJRLGUH	yOHOcTM	OHI	qMR̀GLTRL	]ON	MT\JGMTgh	ijkjz	ŵ	L̀T	fUHLMORLUM	STQGTnTK	L̀OL	OIIGLGUHOQ	RUKL	UM	LG]T	GK	GHnUQnTI	STROJKT	Û	RQOMĜGROLGUHK	UM	GHKLMJRLGUHK	L̀T	qMR̀GLTRL	GKKJTK	GH	MTKPUHKT	LU	L̀T	fUHLMORLUMeK	HULGRTK	UM	MT\JTKLK	̂UM	GĤUM]OLGUH	PJMKJOHL	LU	tTRLGUHK	Zg{g{	UM	Zg{gZb	L̀T	fUHLMORLUM	K̀OQQ	KJS]GL	fQOG]K	GH	_MGLGHc	OK	PMUnGITI	GH	qMLGRQT	|}g	ŵ	L̀T	fUHLMORLUM	̂OGQK	LU	PTM̂UM]	L̀T	USQGcOLGUHK	Û	tTRLGUHK	Zg{g{	UM	Zg{gZb	L̀T	fUHLMORLUM	K̀OQQ	PON	KJR̀	RUKLK	OHI	IO]OcTK	LU	L̀T	d_HTMb	OK	_UJQI	̀OnT	STTH	OnUGITI	Ĝ	L̀T	fUHLMORLUM	̀OI	PTM̂UM]TI	KJR̀	USQGcOLGUHKg	ŵ	L̀T	fUHLMORLUM	PTM̂UM]K	L̀UKT	USQGcOLGUHKb	L̀T	fUHLMORLUM	K̀OQQ	HUL	ST	QGOSQT	LU	L̀T	d_HTM	UM	qMR̀GLTRL	̂UM	IO]OcTK	MTKJQLGHc	̂MU]	TMMUMKb	GHRUHKGKLTHRGTKb	UM	U]GKKGUHK	GH	L̀T	fUHLMORL	oURJ]THLKb	̂UM	IĜ̂TMTHRTK	STL_TTH	̂GTQI	]TOKJMT]THLK	UM	RUHIGLGUHK	OHI	L̀T	fUHLMORL	oURJ]THLKb	UM	̂UM	HUHRUĤUM]GLGTK	Û	L̀T	fUHLMORL	oURJ]THLK	LU	OPPQGROSQT	QO_Kb	KLOLJLTKb	UMIGHOHRTKb	RUITKb	MJQTK	OHI	MTcJQOLGUHKb	OHI	QO_̂JQ	UMITMK	Û	PJSQGR	OJL̀UMGLGTKgh	ijkj~	m̀T	d_HTM	GK	THLGLQTI	LU	MTG]SJMKT]THL	̂MU]	L̀T	fUHLMORLUM	̂UM	O]UJHLK	POGI	LU	L̀T	fUHKLMJRLGUH	yOHOcTM	OHI	qMR̀GLTRL	̂UM	TnOQJOLGHc	OHI	MTKPUHIGHc	LU	L̀T	fUHLMORLUMeK	MT\JTKLK	̂UM	GĤUM]OLGUH	L̀OL	OMT	HUL	PMTPOMTI	GHORRUMIOHRT	_GL̀	L̀T	fUHLMORL	oURJ]THLK	UM	_̀TMT	L̀T	MT\JTKLTI	GĤUM]OLGUH	GK	OnOGQOSQT	LU	L̀T	fUHLMORLUM	̂MU]	OROMT̂JQ	KLJIN	OHI	RU]POMGKUH	Û	L̀T	fUHLMORL	oURJ]THLKb	̂GTQI	RUHIGLGUHKb	UL̀TM	d_HTM�PMUnGITI	GĤUM]OLGUHbfUHLMORLUM�PMTPOMTI	RUUMIGHOLGUH	IMO_GHcKb	UM	PMGUM	�MU�TRL	RUMMTKPUHITHRT	UM	IURJ]THLOLGUHgh	ijkjl	V T̀MT	TpGKLGHc	RUHIGLGUHK	OMT	USKRJMTI	UM	RUHRTOQTI	̂MU]	L̀T	d_HTM	UM	qMR̀GLTRLeK	nGT_	PMGUM	LU	L̀T	KLOML	ÛL̀GK	�MU�TRLeK	RUHKLMJRLGUH	ORLGnGLGTKb	PUMLMONOQ	Û	KJR̀	RUHIGLGUHK	GH	L̀T	IURJ]THLK	GK	SOKTI	UH	MTOKUHOSQT	G]PQGROLGUHK	OHI	OKKJ]PLGUHKg	m̀T	d_HTM	OHI	qMR̀GLTRL	IU	HUL	G]PQN	UM	cJOMOHLTT	LU	L̀T	fUHLMORLUM	GH	OHN	_ON	L̀OL	KJR̀	PUMLMONOQK	GH	L̀T	oURJ]THLK	OMT	ORRJMOLT	UM	LMJTgh		ijkjlj�	ŵ	L̀T	fUHLMORLUMb	IJMGHc	L̀T	PMUcMTKK	Û	L̀T	_UMWb	IGKRUnTMK	OHN	IGKRMTPOHRGTK	STL_TTH	L̀T	oMO_GHcK	OHI	L̀T	tPTRĜGROLGUHKb	TMMUMK	OHI�UM	U]GKKGUHK	UH	L̀T	oMO_GHcKb	UM	OHN	IGKRMTPOHRGTK	STL_TTH	P̀NKGROQ	RUHIGLGUH	Û	L̀T	_UMW	OHI	L̀T	oMO_GHcKb	̀T	K̀OQQ	G]]TIGOLTQN	HULĜN	L̀T	qMR̀GLTRL	GH	_MGLGHc	_̀U	K̀OQQ	PMU]PLQN	OI�JKL	KO]Tg	V T̀L̀TM	UM	HUL	OH	TMMUM	GK	STQGTnTI	LU	TpGKLb	ITnGOLGUHK	̂MU]	L̀T	oMO_GHcK	OHI	IG]THKGUHK	cGnTH	L̀TMTUH	K̀OQQ	ST	]OIT	UHQN	ÔLTM	OPPMUnOQ	GH	_MGLGHc	GK	USLOGHTI	̂MU]	L̀T	qMR̀GLTRLg	qHN	_UMW	PTM̂UM]TI	ÔLTM	KJR̀	IGKRUnTMN	_GL̀UJL	L̀T	OPPMUnOQ	Û	L̀T	qMR̀GLTRL	K̀OQQ	ST	OL	L̀T	fUHLMORLUMeK	MGKW	OHI	TpPTHKTgh		ijkjljk	m̀T	fUHLMORLUM	]ON	KJS]GL	MT\JTKLK	̂UM	GĤUM]OLGUH	LU	L̀T	qMR̀GLTRL	LU	̀TQP	̂ORGQGLOLT	L̀T	fUHLMORLUMeKPTM̂UM]OHRT	Û	L̀T	RUHLMORLg	�MGUM	LU	KJS]GLLGHc	TOR̀	MT\JTKL	̂UM	GĤUM]OLGUHb	L̀T	fUHLMORLUM	K̀OQQ	̂GMKL	ROMT̂JQQN	KLJIN	OHI	RU]POMT	L̀T	fUHLMORL	oURJ]THLKb	̂GTQI	RUHIGLGUHKb	UL̀TM	d_HTM	PMUnGITI	GĤUM]OLGUHb	fUHLMORLUM	PMTPOMTI	fUUMIGHOLGUH	oMO_GHcKb	OHI	PMGUM	�MU�TRL	RUMMTKPUHITHRT	OHI	IURJ]THLOLGUH	LU	ITLTM]GHT	L̀OL	L̀T	GĤUM]OLGUH	LU	ST	MT\JTKLTI	GK	HUL	MTOKUHOSQN	USLOGHOSQT	̂MU]	KJR̀	KUJMRTKg
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F	GHIHJHG	KLMN	OPQRPST	UVO	WXUVOYLTWVX	SNLZZ	[P	SR[YWTTP\	TV	TNP	]OMNWTPMT̂	WX	_OWTWX̀ 	̂_WTN	L	MVab	TV	TNP	cVXSTORMTWVXdLXL̀POe	KLMN	OPQRPST	UVO	WXUVOYLTWVX	SNLZZ	W\PXTWUb	TNP	SaPMWUWM	SVROMPS	_NWMN	_POP	OPfWP_P\	[b	TNP	cVXTOLMTVO	WXLX	PUUVOT	TV	\PTPOYWXP	TNP	WXUVOYLTWVX	OPQRPSTP\̂	LX\	L	STLTPYPXT	TV	TNP	PUUPMT	TNLT	TNP	WXUVOYLTWVX	[PWX̀	OPQRPSTP\MVRZ\	XVT	[P	\PTPOYWXP\	UOVY	SRMN	SVROMPSeF	GHIHJHg	hNP	cVXTOLMTVO	SNLZZ	SR[YWT	PLMN	OPQRPST	UVO	WXUVOYLTWVX	SRUUWMWPXTZb	WX	L\fLXMP	VU	TNP	\LTP	[b	_NWMN	SRMNWXUVOYLTWVX	WS	OPQRPSTP\	WX	VO\PO	TV	LZZV_	TNP	]OMNWTPMT	SRUUWMWPXT	TWYP̂	WX	TNP	]OMNWTPMTiS	aOVUPSSWVXLZ	jR\̀YPXT̂	TVaPOYWT	L\PQRLTP	OPfWP_	LX\	OPSaVXSP	LX\	TV	aPOYWT	cVXTOLMTVO	MVYaZWLXMP	_WTN	TNP	ZLTPST	cVXSTORMTWVX	kMNP\RZPeF	GHIHJHl	hNP	cVXTOLMTVO	SNLZZ	OPWY[ROSP	TNP	m_XPO	LYVRXTS	MNLÒP\	TV	TNP	m_XPO	[b	TNP	]OMNWTPMT	VO	cVXSTORMTWVXdLXL̀PO	UVO	OPSaVX\WX̀	TV	cVXTOLMTVO	OPQRPSTS	UVO	WXUVOYLTWVX	_NPOP	SRMN	WXUVOYLTWVX	WS	LfLWZL[ZP	TV	TNP	cVXTOLMTVOUOVY	L	MLOPURZ	STR\b	LX\	MVYaLOWSVX	VU	TNP	cVXTOLMT	nVMRYPXTŜ	UWPZ\	MVX\WTWVXŜ	VTNPO	m_XPO	aOVfW\P\	WXUVOYLTWVXe	F	GHIHo	pNPXPfPO	TNP	nOL_WX̀S	SNV_	PqWSTWX̀	VO	VTNPO	MVXSTORMTWVX	XVT	OPQRWOP\	LS	aLOT	VU	TNP	cVXTOLMT	pVOr̂	WT	WSRX\POSTVV\	TNLT	WT	WS	SV	SNV_X	LS	L	YLTTPO	VU	WXUVOYLTWVX	LX\	TNLT	TNP	m_XPÔ	_NWZP	[PZWPfWX̀	SRMN	WXUVOYLTWVX	TV	[PSR[STLXTWLZZb	MVOOPMT̂	LSSRYPS	XV	OPSaVXSW[WZWTb	TNPOPVUe	hNP	cVXTOLMTVO	SNLZZ	[PMVYP	ULYWZWLO	_WTN	LZZ	MVX\WTWVXS	LUUPMTWX̀	TNP	XLTROP	LX\	YLXXPO	VU	MVX\RMTWX̀	TNP	pVOreF	GHG	stuvwxyzy{|	}|~	�{|z�wt��y{|	�w{�v~twvzF	GHGH�	hNP	cVXTOLMTVO	SNLZZ	SRaPOfWSP	LX\	\WOPMT	TNP	pVOr̂	RSWX̀	TNP	cVXTOLMTVOiS	[PST	SrWZZ	LX\	LTTPXTWVXe	hNP	cVXTOLMTVO	SNLZZ	[P	SVZPZb	OPSaVXSW[ZP	UVÔ	LX\	NLfP	MVXTOVZ	VfPÔ	MVXSTORMTWVX	YPLXŜ	YPTNV\Ŝ	TPMNXWQRPŜ	SPQRPXMPŜ	LX\	aOVMP\ROPŜ	LX\	UVO	MVVO\WXLTWX̀	LZZ	aVOTWVXS	VU	TNP	pVOr	RX\PO	TNP	cVXTOLMT̂	SR[jPMT	TV	VfPOLZZ	MVVO\WXLTWVX	VU	TNP	�OVjPMT	[b	TNP	cVXSTORMTWVX	dLXL̀POe	�U	TNP	cVXTOLMT	nVMRYPXTS	̀WfP	SaPMWUWM	WXSTORMTWVXS	MVXMPOXWX̀	MVXSTORMTWVX	YPLXŜ	YPTNV\Ŝ	TPMNXWQRPŜ	SPQRPXMPŜ	VO	aOVMP\ROPŜ	TNP	cVXTOLMTVO	SNLZZ	PfLZRLTP	TNP	jV[SWTP	SLUPTb	TNPOPVU	LX\	SNLZZ	[P	SVZPZb	OPSaVXSW[ZP	UVO	TNP	jV[SWTP	SLUPTb	VU	SRMN	YPLXŜ	YPTNV\Ŝ	TPMNXWQRPŜ	SPQRPXMPŜ	VO	aOVMP\ROPSe	�U	TNP	cVXTOLMTVO	\PTPOYWXPS	TNLT	SRMN	YPLXŜ	YPTNV\Ŝ	TPMNXWQRPŜ	SPQRPXMPŜ	VO	aOVMP\ROPS	YLb	XVT	[P	SLUP̂	TNP	cVXTOLMTVO	SNLZZ	̀WfP	TWYPZb	_OWTTPX	XVTWMP	TV	TNP	m_XPÔ	TNP	cVXSTORMTWVX	dLXL̀PÔ	LX\	TNP	]OMNWTPMT̂	LX\	SNLZZ	aOVaVSP	LZTPOXLTWfP	YPLXŜ	YPTNV\Ŝ	TPMNXWQRPŜ	SPQRPXMPŜ	VO	aOVMP\ROPSe	hNP	]OMNWTPMT	SNLZZ	PfLZRLTP	TNP	aOVaVSP\	LZTPOXLTWfP	SVZPZb	UVO	MVXUVOYLXMP	_WTN	TNP	\PSẀX	WXTPXT	UVO	TNP	MVYaZPTP\	MVXSTORMTWVXe	hNP	cVXSTORMTWVX	dLXL̀PO	SNLZZ	OPfWP_	TNP	aOVaVSP\	LZTPOXLTWfP	UVO	SPQRPXMWX̀ 	̂MVXSTORMTL[WZWTb̂	LX\	MVVO\WXLTWVX	WYaLMTS	VX	TNP	VTNPO	cVXTOLMTVOSe	]OMNWTPMT	LX\	cVXSTORMTWVX	dLXL̀PO	SNLZZ	L\fWSP	cVXTOLMTVO	WX	_OWTWX̀	WU	cVXTOLMTVOiS	aOVaVSP\	LZTPOXLTWfP	WS	LMMPaTL[ZP	LS	OPUPOPXMP\	L[VfP̂	WX	_NWMN	MLSP	TNP	cVXTOLMTVO	SNLZZ	aPOUVOY	TNP	pVOr	RSWX̀	WTS	LZTPOXLTWfP	YPLXŜ	YPTNV\Ŝ	TPMNXWQRPŜ	SPQRPXMPŜ	VO	aOVMP\ROPSeF		GHGH�H�	hNP	cVXTOLMTVO	SNLZZ	[P	OPSaVXSW[ZP	UVO	LX\	MVVO\WXLTP	LXb	LX\	LZZ	WXSaPMTWVXS	OPQRWOP\	[b	LXb	̀VfPOXYPXTLZ	[V\b	NLfWX̀	jROWS\WMTWVX	VfPO	TNP	aOVjPMTe	�LWZROP	TV	V[TLWX	LXb	aPOYWTŜ	ZWMPXSPS	VO	VTNPO	LaaOVfLZS	[PMLRSP	VU	TNP	ULWZROP	VU	TNP	cVXTOLMTVO	TV	MVXUVOY	TV	TNWS	OPQRWOPYPXT	SNLZZ	XVT	PqTPX\	TNP	cVXTOLMT	TWYP̂	LX\	TNP	cVXTOLMTVO	SNLZZ	XVT	[P	PXTWTZP\	TV	LXb	WXMOPLSP	WX	TNP	cVXTOLMT	kRY	TNPOPUVOe	�X	L\\WTWVX̂	LXb	L\\WTWVXLZ	MVSTS	LX\�VO	PqaPXSPS	VU	LXb	XLTROP	WXMROOP\	[b	TNP	m_XPO	LS	L	OPSRZT	VU	TNP	cVXTOLMTVOiS	ULWZROP	TV	MVXUVOY	TV	TNWS	OPQRWOPYPXT	SNLZZ	MVXSTWTRTP	L	MNLÒP	L̀LWXST	TNP	cVXTOLMTVOiS	cVXTOLMTeF		GHGH�HI	cVVO\WXLTWVX�	KLMN	cVXTOLMTVO	SNLZZ	[P	URZZb	OPSaVXSW[ZP	UVO	TNP	MVVO\WXLTWVX	VU	TNP	OPZLTWVXSNWa	VU	TNPpVOr	VU	WTS		kR[MVXTOLMTVOS	LX\	VTNPO	cVXTOLMTVOS	LX\	SNLZZ	MOVSS	MNPMr	LZZ	VU	WTS	�XSTORMTWVXŜ	kaPMWUWMLTWVXŜ	nOL_WX̀Ŝ	kNVa	nOL_WX̀Ŝ	�XSTORYPXTS	VU	kPOfWMP	LX\	WXSTLZZLTWVXS	_WTN	TNVSP	VU	VTNPO	cVXTOLMTVOS	LX\	_WTN	PqWSTWX̀	MVX\WTWVXSeH�	hNP	�PXPOLZ	cVXSTORMTWVX	cVXTOLMTVO	SNLZZ	�ROXWSN	LX\	POPMT	LZZ	XPMPSSLOb	[LTTPO	[VLO\Ŝ	PSTL[ZWSN	LZZ	ZWXPS	LX\	ZPfPZS	LX\	MVXXPMTWVX	TNPOP_WTN̂	LX\	ORX	LZZ	SR[SPQRPXT	ZWXPS	LX\	ZPfPZS	LS	TNP	_VOr	aOV̀OPSSPS	WX	VO\PO	TV	LSSROP	MLOPURZ	LX\	LMMROLTP	_VOr	TORP	TV	TNP	aOVaPO	ZWXPS	WX	LMMVO\LXMP	_WTN	TNP	cVXTOLMT	nVMRYPXTSe	]Xb	[LTTPO	[VLO\Ŝ	YVXRYPXTŜ	VO	YLOrS	VU	OPUPOPXMP̂	_NWMN	YLb	UVO	LXb	OPLSVX	[PMVYP	\WSTRO[P\	VO	\PSTOVbP\̂	_NPTNPO	SRMN	\WSaZLMPYPXT	VO	\PSTORMTWVX	WS	MLRSP\	[b	MLOPZPSSXPSŜ	LMMW\PXT̂	VO	[b	TNP	PZPYPXTŜ	SNLZZ	LT	LZZ	TWYPŜ	[P	aOVYaTZb	LX\	LMMROLTPZb	OP�PSTL[ZWSNP\	[b	TNP	�PXPOLZ	cVXSTORMTWVX	cVXTOLMTVOeHI	hNP	�PXPOLZ	cVXSTORMTWVX	cVXTOLMTVO	SNLZZ	PSTL[ZWSN	UWXWSNP\	UZVVO	PZPfLTWVXS	LX\	UWXWSNP\	̀OL\P	ZWXPS	UVO	TNP	[RWZ\WX̀	UVO	LZZ	TOL\PS	_NPX	OPQRPSTP\	TV	\V	SV�	LX\	SNLZZ	PSTL[ZWSN	MPXTPO	ZWXPS	VU	LZZ	WXTPOWVO	aLOTWTWVXS	VX	
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GHIIJ	GIJKL	MNGIJN	OIPOJNQN	RL	SHTONU	RP	IJUNJ	QVTQ	WNOVTPROTHXYHNOQJROTH	ZIPQJTOQIJL	[RHH	MN	TMHN	QI	SHTON	LHNN\NL]	NQÔ]	RP	SJISNJ	HIOTQRIPL̂_̀	YTOV	ZIPQJTOQIJ	LVTHH	MN	JNabRJNU	QI	NLQTMHRLV	ONPQNJHRPNL]	NHN\TQRIPL	TPU	HIOTQRIP	IG	RQL	cIJd	[VNP	RQ	RLJNabRJNU	GIJ	IQVNJ	ZIPQJTOQIJL	QI	OIIJURPTQN	HIOTQRIP	IG	QVNRJ	[IJd̂e		̀_̀_f_̀	gVN	ZIPQJTOQIJ	LVTHHh_f	iN\RN[	THH	LSNORGRNU	OIPLQJbOQRIP	IJ	RPLQTHHTQRIP	SJIONUbJNL]	RPOHbURPj	QVILN	JNOIKKNPUNU	Mk	KTPbGTOQbJNJL]_l	mU\RLN	QVN	mJOVRQNOQhn	oG	QVN	LSNORGRNU	SJIONUbJN	UN\RTQNL	GJIK	jIIU	OIPLQJbOQRIP	SJTOQRON]n	oG	GIHHI[RPj	QVN	SJIONUbJN	[RHH	TGGNOQ	TPk	[TJJTPQRNL]	RPOHbURPj	QVN	ZIPQJTOQIJpL	jNPNJTH	[TJJTPQk]n	qJ	IG	TPk	IMrNOQRIPL	QVN	ZIPQJTOQIJ	KTk	VT\N	QI	QVN	SJIONUbJNs	TPUn	tJISILN	TPk	THQNJPTQR\N	SJIONUbJN]	[VROV	QVN	ZIPQJTOQIJ	[RHH	[TJJTPQ̂e		̀_̀_f_u	tJNOIPLQJbOQRIP	WNNQRPjLh		tJRIJ	QI	OIKKNPORPj	QVN	cIJd	TPU	MNGIJN	OIKKNPORPj	ONJQTRP	SIJQRIPL	IG	QVN	cIJd]	ZIPQJTOQIJL	TPU	QVNRJ	vbMOIPQJTOQIJL	LVTHH	MN	JNabRJNU	QI	STJQRORSTQN	RP	SJNOIPLQJbOQRIP	KNNQRPjL	[VNP	UNNKNU	PNONLLTJk	Mk	QVN	ZIPLQJbOQRIP	WTPTjNJ	TPU	QVN	mJOVRQNOQ	QI	OIIJURPTQN	cIJd	MNQ[NNP	QJTUNL	IJ	QI	TUUJNLL	OIPONJPL	IG	QVN	q[PNĴe	̀_̀_l	gVN	ZIPQJTOQIJ	LVTHH	MN	JNLSIPLRMHN	QI	QVN	q[PNJ	GIJ	TOQL	TPU	IKRLLRIPL	IG	QVN	ZIPQJTOQIJpL	NKSHIkNNL]	vbMOIPQJTOQIJL	TPU	QVNRJ	TjNPQL	TPU	NKSHIkNNL]	TPU	IQVNJ	SNJLIPL	IJ	NPQRQRNL	SNJGIJKRPj	SIJQRIPL	IG	QVN	cIJd	GIJ]	IJ	IP	MNVTHG	IG]	QVN	ZIPQJTOQIJ	IJ	TPk	IG	RQL	vbMOIPQJTOQIJL̂		ZIPQJTOQIJ	LVTHH	SJI\RUN	THH	IPwLRQN	[IJdNJL	TPU	QVN	[IJdNJL	LVTHH	[NTJ	TPU	SJIKRPNPQHk	URLSHTk	T	SVIQIwRUNPQRGROTQRIP	MTUjN	TQ	THH	QRKNL	GIJ	RUNPQRGROTQRIP	TPU	LNObJRQk	SbJSILNL	THIPj	[RQV	SJIIG	IG	QVNRJ	qvxm	yzwVIbJ	QJTRPRPj	ONJQRGROTQRIP	[RQV	QVNRJ	MTUjN̂e	̀_̀_̀	gVN	ZIPQJTOQIJ	LVTHH	MN	JNLSIPLRMHN	GIJ	RPLSNOQRIP	IG	SIJQRIPL	IG	QVN	tJIrNOQ	THJNTUk	SNJGIJKNU	QI	UNQNJKRPN	QVTQ	LbOV	SIJQRIPL	TJN	RP	SJISNJ	OIPURQRIP	QI	JNONR\N	LbMLNabNPQ	cIJd̂{		̀_̀_u		vVbQ	|I[PLh		vbOV	cIJd	TL	OIPPNOQRIPL	QI	N}RLQRPj	LN[NJL]	SHbKMRPj]	VNTQRPj	TPU	NHNOQJRO	LkLQNKL]	LVTHH	MN	UIPN	TQ	T	QRKN	TjJNNTMHN	QI	QVN	q[PNJ	TPU	QVN	mJOVRQNOQ]	TPU	LVTHH	MN	UNQNJKRPNU	TPU	TjJNNU	QI	[NHH	RP	TU\TPON	IG	QVN	TOQbTH	UIRPj	IG	LbOV	cIJd	LI	TL	QI	RPQNJGNJN	TL	HRQQHN	TL	SILLRMHN	[RQV	QVN	ISNJTQRIP	TPU	bLN	IG	N}RLQRPj	GTORHRQRNL̂		vVbQ	UI[PL	KbLQ	MN	OIIJURPTQNU	QVJIbjV	QVN	UNLRjPTQNU	JNSJNLNPQTQR\N	IG	QVN	q[PNĴ		gVN	OIPQRPbNU	bPRPQNJJbSQNU	ISNJTQRIP	IG	THH	GTORHRQRNL	IG	QVN	MbRHURPj	RL	NLLNPQRTĤ		_f oG	TPk	N}RLQRPj	GTORHRQRNL	KbLQ	MN	RPQNJJbSQNU]	QVN	ZIPQJTOQIJ	GIJ	QVN	cIJd	LVTHH	SJI\RUN	THH	PNONLLTJk	QNKSIJTJk	GTORHRQRNL	TPU	OIPPNOQRIPL	PNONLLTJk	GIJ	KTRPQTRPRPj	QVNLN	N}RLQRPj	GTORHRQRNL	TQ	PI	RPOJNTLN	RP	ZIPQJTOQ	SJRON	N}ONSQ	TL	IQVNJ[RLN	LSNORGRNÛ		 _l ~I	KNOVTPROTH]	VNTQRPj]	SHbKMRPj]	LSJRPdHNJ	IJ	NHNOQJRO	LNJ\RONL	LVTHH	MN	RPQNJJbSQNU	TQ	TPk	QRKN]	N}ONSQ	TL	TSSJI\NU	RP	TU\TPON	Mk	QVN	q[PNĴ		mHH	OIKKbPROTQRIP	LkLQNKL	KbLQ	MN	KTRPQTRPNU	[RQVIbQ	RPQNJJbSQRIP̂		mL	KbOV	JNHTQNU	cIJd	TL	SILLRMHN	LVTHH	MN	SNJGIJKNU	SJRIJ	QI	LVbQwUI[PL]	LI	TL	QI	KRPRKR�N	QVN	SNJRIU	IG	LVbQwUI[P̂		_̀ mHH	KTQNJRTH	TPU	KTPSI[NJ	QI	UI	QVN	cIJd	RP\IH\NU	LVTHH	MN	TQ	QVN	rIM	SJRIJ	QI	RPQNJJbSQRIP	IG	LNJ\RONL̂e		̀_̀_�	gVN	ZIPQJTOQIJ]	RQL	NKSHIkNNL	TPU	LbMOIPQJTOQIJL	LVTHH	MN	LbMrNOQ	QI	LbOV	JbHNL	TPU	JNjbHTQRIPL	GIJ	QVN	OIPUbOQ	IG	QVN	cIJd	TL	QVN	q[PNJ	KTk	NLQTMHRLV̂		gVN	ZIPQJTOQIJ	LVTHH	MN	JNLSIPLRMHN	GIJ	QVN	NPGIJONKNPQ	IG	LTKN	TKIPj	VRL	IJ	VNJ	NKSHIkNNL	TPU	QVILN	IG	RQL	vbMOIPQJTOQIJL̂e		̀_̀_�	cVNJN	NabRSKNPQ]	HRPNL	IG	SRSRPj	TPUXIJ	OIPUbRQ	TJN	LVI[P	URTjJTKKTQROTHHk]	QVN	ZIPQJTOQIJ	LVTHH	MN	JNLSIPLRMHN	GIJ	QVN	OIIJURPTQRIP	TPU	IJUNJHk	TJJTPjNKNPQ	IG	QVN	\TJRIbL	HRPNL	IG	N}SILNU	SRSRPj	TPU	OIPUbRQ	RPOHbUNU	RP	QVN	cIJd	IG	QVN	ZIPQJTOQ̂		ZIPQJTOQIJ	LVTHH	OIIJURPTQN	QVN	cIJd	IG	LN\NJTH	vbMOIPQJTOQIJL	TPU	SJN\NPQ	THH	RPQNJGNJNPONL	MNQ[NNP	NabRSKNPQ]	HRPNL	IG	SRSRPj]	TJOVRQNOQbJTH	GNTQbJNL]	TPU	T\IRU	TPk	bPLRjVQHk	TJJTPjNKNPQL	RP	QVN	N}SILNU	cIJd̂
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G	HIJ	KLMNO	LPQ	RLSTOULVWG	HIJIX	YZ[\]]	̂_̀\abc]\	dâecf\f	cZ	_̀\	ĝZ_ahi_	ĵikl\Z_]m	_̀\	ĝZ_ahi_̂a	]̀h[[	dâecf\	hZf	dhn	ôa	[hp̂am	lh_\ach[]m	\qkcdl\Z_m	_̂̂ []m	îZ]_aki_ĉZ	\qkcdl\Z_	hZf	lhìcZ\anm	bh_\am	̀\h_m	k_c[c_c\]m	_ahZ]d̂a_h_ĉZm	hZf	̂_̀\a	ohic[c_c\]	hZf	]\aeci\]	Z\i\]]han	ôa	dâd\a	\r\ik_ĉZ	hZf	îld[\_ĉZ	̂o	_̀\	s âtm	b̀\_̀\a	_\ld̂ahan	̂a	d\alhZ\Z_	hZf	b̀\_̀\a	̂a	Ẑ_	cZîad̂ah_\f	̂a	_̂	p\	cZîad̂ah_\f	cZ	_̀\	s âtu	vwxyxzyx{|	}~�~�~}�G	HIJI�	�o_\a	_̀\	ĝZ_ahi_	̀h]	p\\Z	\r\ik_\fm	_̀\	�aìc_\i_	cZ	îZ�kZi_ĉZ	bc_̀	_̀\	ĝZ]_aki_ĉZ	�hZh�\am	bc[[îZ]cf\a	h	ôalh[	a\qk\]_	ôa	_̀\	]kp]_c_k_ĉZ	̂o	dâfki_]	cZ	d[hi\	̂o	_̀̂ ]\	]d\icoc\f	̂Z[n	kZf\a	_̀\	îZfc_ĉZ]	]\_	ôa_̀	cZ	_̀\	�d\icocih_ĉZ]u	�kp]_c_k_ĉZ]	]̀h[[	]h_c]on	_̀\	ô[[̂bcZ�	îZfc_ĉZ]�XI	�̀\	lh_\ach[]m	dâfki_]	hZf	\qkcdl\Z_	f\]iacp\f	cZ	_̀\	ĝZ_ahi_	ĵikl\Z_]	\]_hp[c]̀	_̀\	]_hZfhafô	a\qkca\f	qkh[c_nm	okZi_ĉZm	fcl\Z]ĉZ	hZf	hdd\hahZi\	\rd\i_\fu�I	�\qk\]_]	ôa	]kp]_c_k_ĉZ]	lk]_	p\	]kplc__\f	daĉa	_̂m	hZf	hii\d_hZi\	dâecf\f	pn	�aìc_\i_	daĉa	_̂m_cl\	_̀h_	pcf]	ha\	a\i\ce\f	�]\\	p\[̂b	ôa	d̂]_�pcf	]kp]_c_k_ĉZ	a\qk\]_]�uHI 	�kp]_c_k_ĉZ	a\qk\]_]	bc[[	p\	îZ]cf\a\f	̂Z[n	co	]_hZfhaf]	ha\	l\_	̂a	\ri\\f\f	h]	f\]iacp\f	hp̂e\hZf	ha\	]kp]\qk\Z_[n	hddâe\f	pn	_̀\	�aìc_\i_	hZf	�bZ\auJI	�hì	]kì	a\qk\]_	]̀h[[	cZi[kf\	_̀\	Zhl\	̂o	_̀\	lh_\ach[m	dâfki_	̂a	\qkcdl\Z_	c_\l	ôa	b̀cì]kp]_c_k_ĉZ	c]	a\qk\]_\f	hZf	h	îld[\_\	f\]iacd_ĉZ	̂o	_̀\	dâd̂]\f	]kp]_c_k_\m	cZi[kfcZ�	fahbcZ�]mik_]m	d\aôalhZi\	hZf	_\]_	fh_h	hZf	hZn	̂_̀\a	cZôalh_ĉZ	Z\i\]]han	ôa	h	îld[\_\	\eh[kh_ĉZu�I	�hì	]kì	a\qk\]_	]̀h[[	cZi[kf\	h	]_h_\l\Z_	]\__cZ�	ôa_̀	hZn	ìhZ�\]	cZ	̂_̀\a	lh_\ach[]m	dâfki_	̂a\qkcdl\Z_	̂a	̂_̀\a	b̂at	_̀h_	cZîad̂ah_ĉZ	̂o	_̀\	]kp]_c_k_ĉZ	b̂k[f	a\qkca\u�I	�̀\	pkaf\Z	̂o	dâ̂ o	̂o	_̀\	l\ac_	̂o	_̀\	dâd̂]\f	]kp]_c_k_ĉZ	c]	kd̂Z	_̀\	dâd̂]\au�I	�̀\	�aìc_\i_�]	f\ic]ĉZ	̂o	hddâeh[	̂a	fc]hddâeh[	̂o	h	dâd̂]\f	]kp]_c_k_ĉZ	]̀h[[	p\	ocZh[	hZf	bc[[p\	]\_	ôa_̀	cZ	bac_cZ�u�I	�ffc_ĉZh[	]kp]_c_k_ĉZ	a\qk\]_]m	fkacZ�	îZ]_aki_ĉZm	bc[[	p\	îZ]cf\a\f	̂Z[n	co	]kp]_c_k_ĉZ	c]ihk]\f	pn	]d\icoci	lh_\ach[m	dâfki_	̂a	\qkcdl\Z_�]	]kp]\qk\Z_	a\l̂ eh[	oâlm	̂a	kZhehc[hpc[c_n	cZ_̀\	lhat\_d[hi\m	hZf	̂Z[n	co	_̀\	]kp]_c_k_ĉZ�]�	îld[c\]	bc_̀	_̀\	a\qkca\l\Z_]	�\a\cZ	hZf	\hì	c]	h_�Ẑ	ìhZ�\�	̂a	�ia\fc_�	_̂	ĝZ_ahi_	hl̂ kZ_u�I	ĝZ_ahi_̂a�]	�\]d̂Z]cpc[c_c\]�	�o	hZn	̂o	_̀\	ô[[̂bcZ�	îZfc_ĉZ]	̂iika	fk\	_̂	]kp]_c_k_ĉZ]m	_̀\îZ_ahi_̂a	lhtcZ�	_̀\	]kp]_c_k_ĉZ	]̀h[[	p\ha	_̀\	î]_	̂o	]kì	îZfc_ĉZ]m	cZi[kfcZ�	dhnl\Z_	ôa]\aeci\]	a\Zf\a\f	pn	_̀\	�aìc_\i_	hZf�̂a	ĝZ]_aki_ĉZ	�hZh�\a��h�	�\f\]c�Z	a\qkca\f	ôa	hZn	̂o	_̀\	s âtu�p�	�h_\ach[	̂a	qkhZ_c_n	ìhZ�\]	ôa	hZn	̂o	_̀\	s âtu�i�	j\[hn]	cZ	hZn	̂o	_̀\	s âtu�f�	�\qk\]_	ôa	cZôalh_ĉZ	�\Z\ah_\f	fk\	_̂	]kp]_c_k_ĉZ]uG	HIJI�IX	�Z	_̀\	\e\Z_	_̀h_	ĝZ_ahi_̂a	bhZ_]	_̂	lht\	h	]kp]_c_k_ĉZ	hZf	�aìc_\i_	a\qkca\]	hffc_ĉZh[	îld\Z]h_ĉZ	_̂	\eh[kh_\	]hl\m	ĝZ_ahi_̂a	h�a\\]	_̂	̀he\	_̀\	î]_	̂o	h	a\h]̂Zhp[\	�aìc_\i_�]	o\\	�ôa	_̀c]	hffc_ĉZh[	]\aeci\�	f\fki_\f	oâl	c_]	ĝZ_ahi_	�klu		�n	dâd̂]cZ�	h	]kp]_c_k_ĉZm	_̀\	ĝZ_ahi_̂a	c]	f\\l\f	_̂	a\da\]\Z_	hZf	bhaahZ_	_̂	_̀\	�bZ\a	_̀h_	_̀\	dâd̂]\f	]kp]_c_k_ĉZ	c]	hddâdach_\	ôa	_̀\	dkad̂]\]	ôa	b̀cì	_̀\	ĝZ_ahi_̂a	dâd̂]\]	c_]	k]\u		�kp]_c_k_ĉZ]	lhn	p\	a\�\i_\f	pn	_̀\	�bZ\a	ôa	hZn	a\h]̂Z	̂a	ôa	Ẑ	a\h]̂Zm	bc_̀̂ k_	\rd[hZh_ĉZuG	HIJIH	�̀\	ĝZ_ahi_̂a	]̀h[[	\Zôai\	]_aci_	fc]icd[cZ\	hZf	�̂ f̂	̂af\a	hl̂ Z�	_̀\	ĝZ_ahi_̂a�]	\ld[̂n\\]	hZf	̂_̀\a	d\a]̂Z]	ihaancZ�	̂k_	_̀\	s âtu	�̀\	ĝZ_ahi_̂a	]̀h[[	Ẑ_	d\alc_	\ld[̂nl\Z_	̂o	kZoc_	d\a]̂Z]	̂a	d\a]̂Z]	Ẑ_	dâd\a[n	]tc[[\f	cZ	_h]t]	h]]c�Z\f	_̂	_̀\lu	�̀\a\	]̀h[[	p\	Ẑ	̀hah]]l\Z_	̂o	hZn	tcZf	pn	ĝZ_ahi_̂a�]	\ld[̂n\\]	̂a	̂_̀\a	d\a]̂Z]	ihaancZ�	̂k_	_̀\	s âtm	cZi[kfcZ�	pk_	Ẑ_	[clc_\f	_̂	]\rkh[m	\_̀Zcim	̂a	a\[c�ĉk]	̀hah]]l\Z_u		�o	_̀\	�bZ\a	f\_\alcZ\]	hZf	Ẑ_coc\]	_̀\	ĝZ_ahi_̂a	_̀h_	hZ	\ld[̂n\\	̂a	̂_̀\a	d\a]̂Z	ihaancZ�	̂k_	_̀\	s ât	c]	Ẑ_	hii\d_hp[\	bc_̀cZ	_̀\	l\hZcZ�	̂o	_̀c]	�a_ci[\m	ĝZ_ahi_̂a	]̀h[[	a\l̂ e\	_̀\	\ld[̂n\\	̂a	̂_̀\a	d\a]̂Z	oâl	\hì	dâ�\i_	]c_\	bc_̀cZ	��	̀̂ka]uG	HIJIJ	�̀\	ĝZ_ahi_̂a	]̀h[[	îld[n	bc_̀	_̀\	l̂ ]_	ikaa\Z_	ĝZ_ahi_	�\qkca\l\Z_]	hZf	�a\ehc[cZ�	sh�\	�h_\�ì\fk[\]	h]	dkp[c]̀\f	pn	_̀\	�ka\hk	̂o	�kp[ci	s ât]m	�_h_\	̂o	�\b	�̂atm	j\dha_l\Z_	̂o	 hp̂a	\]_hp[c]̀\f	ôa	_̀c]�â�\i_uG	HIJIJIX	�̀\	ĝZ_ahi_̂a	]̀h[[	dâecf\	_̀\	[hp̂a	Z\i\]]han	_̂	cZ]_h[[	c_]	b̂at	bc_̀cZ	_̀\	_\al]	̂o	_̀c]	ĝZ_ahi_u	�̀\�bZ\a	h]]kl\]	Ẑ	a\]d̂Z]cpc[c_n	ôa	hZn	\rd\Z]\	fk\	_̂	]̂�ih[[\f	�̂e\a_cl\u�
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G	HIJIK	LM	NOPOQRS	TU	VQWMOX	YTMSNZPS[	S\O	]NQ̂O	YTMSNZPSTN	_Q̀̀	aO	ObROPSOX	ST	R̀ZPO	UQN̂	TNXONV	_QS\	cOMXTNV	UTN	MOOXOX	̂ZSONQZ̀V[	QMP̀dXQMW	edaPTMSNZPSTNV	ZMX	̂ZfTN	̂ZSONQZ̀	VdRR̀QONVg	hU	XOÔOX	MOPOVVZNi	ST	ZVVdNO	XÒQcONi	TU	ẐSONQZ̀V	ZS	SQ̂OV	MOOXOX[	YTMSNZPSTN	̂Zi	ZPPORS	XÒQcONi	TU	VdP\	̂ZSONQZ̀V	ZS	ZMi	SQ̂O[	ZMX	̂Zi	QMP̀dXO	S\O	PTVS	TU	VdP\	̂ZSONQZ̀V	QM	QSV	MObS	̂TMS\̀i	ZRR̀QPZSQTM	UTN	RZî OMS[	RNTcQXOX	VdP\	̂ZSONQZ̀V	\ZcO	ZPSdZ̀̀i	aOOM	XÒQcONOX	ST	YTMSNZPSTN	ZMX	RNTROǸi	VSTNOX	ai	\Q̂	_QS\	ZRRNTcZ̀	TN	dMXON	XQNOPSQTM	TU	S\O	jNP\QSOPS	ZMX	YTMVSNdPSQTM	kZMZWON	OQS\ON	ZS	S\O	fTa	VQSO	TN	QM	ZM	ZRRNTcOX	VSTNZWO	V\OX	TN	_ZNO\TdVO[	ZV	RNTcQXOX	ÒVO_\ONO	QM	S\OVO	lOMONZ̀	YTMXQSQTMVg	mT	̂ZSONQZ̀V	TN	VdRR̀QOV	UTN	S\O	nTNo	V\Z̀̀	aO	RdNP\ZVOX	ai	S\O	YTMSNZPSTN	TN	ai	ZMi	VdaPTMSNZPSTN	VdafOPS	ST	ZMi	P\ZSSÒ	̂TNSWZWO	TN	dMXON	Z	PTMXQSQTMZ̀	VZ̀O	TN	TS\ON	ZWNOÔOMS	ai	_\QP\	ZM	QMSONOVS	QV	NOSZQMOX	ai	S\O	VÒ̀ONg	p\O	YTMSNZPSTN	_ZNNZMSV	S\ZS	\O	\ZV	Ud̀̀	SQS̀O	ST	Z̀̀	̂ZSONQZ̀V	ZMX	VdRR̀QOV	dVOX	ai	\Q̂	QM	S\O	nTNo[	TN	NOVT̀X	ST	S\O	L_MON[	]dNVdZMS	ST	S\QV	YTMSNZPS	qTPd̂ OMS[	UNOO	UNT̂ 	Z̀̀	̀QOMV[	P̀ZQ̂V	TN	OMPd̂ aNZMPOVgG	HIJIr	j̀ 	̀̂ZSONQZ̀V	dVOX	RON̂ZMOMS̀i	QM	S\O	nTNo	V\Z̀̀	aO	MO_	dM̀OVV	TS\ON_QVO	VROPQUQOXg	p\O	ZRRZNOMS	VQ̀OMPO	TUS\O	eROPQUQPZSQTMV	ZV	ST	ZMi	XOSZQ̀	XOVPNQaOX	PTMPONMQMW	ZMi	nTNo	ST	aO	XTMO	ZMX	̂ZSONQZ̀V	ST	aO	sdNMQV\OX	V\Z̀̀	aONOWZNXOX	ZV	̂OZMQMW	S\ZS	TM̀i	S\O	aOVS	WOMONZ̀	RNZPSQPO	QV	ST	RNOcZQ̀	ZMX	S\ZS	TM̀i	̂ZSONQZ̀	ZMX	_TNô ZMV\QR	TU	S\O	UQNVS	tdZ̀QSi	ZNO	ST	aO	dVOX[	ZMX	Z̀̀	QMSONRNOSZSQTMV	TU	S\O	eROPQUQPZSQTMV	V\Z̀̀	aO	̂ZXO	TM	S\QV	aZVQVg	j̀ 	̀̂ZSONQZ̀QMPTNRTNZSOX	QM	S\O	nTNo	V\Z̀̀	aO	P̀OZM	ZMX	Ob\QaQS	MT	ZRROZNZMPO	TU	ZWQMW[	ObRTVdNO	ST	_OZS\ON[	RNQTN	dVO[\ZMX̀QMW	TN	XẐZWO	TU	ZMi	oQMXgG	HIJIrIu	j̀ 	̀nTNo	V\Z̀̀	aO	ObOPdSOX	QM	Z	S\TNTdW\[	VdaVSZMSQZ̀[	_TNô ZM̀QoO	̂ZMMON[	QM	PT̂ R̀OSO	ZPPTNXZMPO	_QS\	S\O	ẐMdUZPSdNONvV	̂TVS	NOPOMS	_NQSSOM	NOPT̂ ÔMXZSQTMV	dM̀OVV	TS\ON_QVO	VROPQUQOX	TN	RON̂QSSOX	ai	S\OjNP\QSOPSg	j	VdUUQPQOMS	UTNPO	TU	PT̂ ROSOMS	_TNô OM[	UTNÔOM[	ZMX	VdRONQMSOMXOMSV	V\Z̀̀	aO	Ô R̀TiOX	ZS	Z̀̀SQ̂OV	ST	RON̂QS	S\O	nTNo	ST	aO	RdNVdOX	_QS\	XQ̀QWOMPO	dMSQ̀	PT̂ R̀OSQTMgG	HIJIw	kZMdUZPSdNONvV	QXOMSQUQPZSQTMV	V\Z̀̀	aO	QMPTMVRQPdTdV[	adS	_\ONO	MẐOR̀ZSOV	PTMSZQM	QMUTN̂ZSQTM	NÒZSQcO	STP\ZNZPSONQVSQPV	TN	̂ZQMSOMZMPO[	S\Oi	V\Z̀̀	aO	P̀OZǸi	cQVQàO	ZMX	̀TPZSOX	UTN	OZVi	ZPPOVVgG	HIJIx	ytdQR̂ OMS	QMSOMXOX	UTN	RON̂ZMOMS	QMVSZ̀̀ZSQTM	V\Z̀̀	MTS	aO	TRONZSOX	UTN	SÔRTNZNi	RdNRTVOV	_QS\TdS	S\O_NQSSOM	RON̂QVVQTM	TU	S\O	jNP\QSOPSgG	HIJIz	kZSONQZ̀V	V\Z̀̀	aO	XÒQcONOX	QM	̂ZMdUZPSdNONvV	TNQWQMZ̀	VOZ̀OX	PTMSZQMONV[	_QS\	PT̂ R̀OSO	QXOMSQUQPZSQTM	TUPTMSOMSV	ZMX	̂ZMdUZPSdNON[	ZMX	oORS	VOZ̀OX	QM	TNQWQMZ̀	PTMSZQMONV	dMSQ̀	dVOXg	{ZaÒV	V\Z̀̀	MTS	aO	NÔTcOX	dMSQ̀ẐSONQZ̀V	\ZcO	aOOM	QMVSZ̀̀OX	ZMX	QMVROPSOXgG	HIJIu	|	n\OMOcON	S\O	YTMSNZPS	qTPd̂ OMSV	NOtdQNO	XÒQcONi	ai	S\O	YTMSNZPSTN	TU	ZMi	̂ZSONQZ̀V[	OtdQR̂ OMS	TN	TS\ONQSÔV[	S\O	SON̂	XÒQcONi	V\Z̀̀	aO	XOÔOX	ST	QMP̀dXO	dM̀TZXQMW	ZMX	VSTNQMW	_QS\	RNTRON	RNTSOPSQTM	_\ONO	XQNOPSOXgG	HIJIuu	kZSONQZ̀V	V\Z̀̀	aO	ZRR̀QOX	TN	QMVSZ̀̀OX	dMXON	RNTRON	P̀Q̂ZPSQP	PTMXQSQTMV[	MTS	_\OM	S\Oi	̂Zi	aO	ZUUOPSOX	aiSÔRONZSdNO[	̂TQVSdNO[	\d̂ QXQSi	TN	XdVSgG	HIJIu}	jV	XOUQMOX	ai	sOXONZ̀	ZMX	eSZSO	{Z_V[	MT	̂ZSONQZ̀V	QMPTNRTNZSOX	QMST	S\O	]NTfOPS	nTNo	V\Z̀̀	PTMSZQMZVaOVSTVg	kZSONQZ̀	V\Z̀̀	aO	~ZVaOVSTV�UNOO~	PTMSZQMQMW	�ONT	RONPOMS	����	ZVaOVSTVg	p\O	jNP\QSOPS	NOVONcOV	S\O	NQW\S	STNOtdOVS	PONSQUQPZSQTM	UNT̂ 	S\O	̂ZSONQZ̀	̂ZMdUZPSdNON	S\NTdW\	S\O	YTMSNZPSTN	UTN	PONSQUQPZSQTM	S\ZS	̂ZSONQZ̀V	QMVSZ̀̀OXPTMSZQM	�ONT	RONPOMS	����	ZVaOVSTVgG		HIJIuH	ytdQcZ̀OMS	]NTXdPSV�	ybPORS	ZV	TS\ON_QVO	VROPQUQOX[	_\OMOcON	Z	̂ZSONQZ̀[	ZNSQP̀O	TN	RQOPO	TU	OtdQR̂ OMS	QV	QXOMSQUQOX	TM	S\O	qNZ_QMWV	TN	QM	S\O	eROPQUQPZSQTMV	ai	NOUONOMPO	ST	̂ZMdUZPSdNONvV	TN	cOMXTNVv	MẐOV[	SNZXO	MẐOV[	PZSZ̀TW	Md̂ aONV[	TN	S\O	̀QoO[	QS	QV	VT	QXOMSQUQOX	UTN	S\O	RdNRTVO	TU	OVSZàQV\QMW	Z	VSZMXZNX[	ZMX	ZMi	̂ZSONQZ̀[	ZNSQP̀O[	TN	RQOPO	TU	OtdQR̂ OMS	TU	TS\ON	̂ZMdUZPSdNONVv	TN	cOMXTNV	_\QP\	_Q̀̀	RONUTN̂	ZXOtdZSÒi	S\O	XdSQOV	Q̂RTVOX	ai	S\O	WOMONZ̀	XOVQWM	̂Zi	aO	PTMVQXONOX	OtdZ̀̀i	ZPPORSZàO	RNTcQXOX	S\O	̂ZSONQZ̀[	ZNSQP̀O[	TN	RQOPO	TU	OtdQR̂ OMS	VT	RNTRTVOX	QV[	QM	S\O	TRQMQTM	TU	S\O	jNP\QSOPS[	TU	OtdZ̀	VdaVSZMPO[	ZRROZNZMPO[	VQ�O[	UdMPSQTM	ZMX	RONUTN̂ZMPOg		edP\	RNTRTVOX	RNTXdPS	V\Z̀̀	MTS	aO	RdNP\ZVOX	TN	QMVSZ̀̀OX	dMSQ̀	ZRRNTcOX	ai	S\O	jNP\QSOPSgIu p\O	jNP\QSOPS	_Q̀̀	aO	Z̀̀T_OX	Z	NOZVTMZàO	SQ̂O	_QS\QM	_\QP\	ST	OcZ̀dZSO	OZP\	RNTRTVOX	VdaVSQSdSQTMg		p\O	jNP\QSOPS	_Q̀̀	aO	S\O	VT̀O	fdXWO	TU	OtdQcZ̀OMPO[	ZMX	MT	VdaVSQSdSQTM	V\Z̀̀	aO	TNXONOX[	QMVSZ̀̀OX	TN	dSQ̀Q�OX	_QS\TdS	S\O	jNP\QSOPSvV	NOcQO_	RNTPOVV	\ZcQMW	aOOM	PT̂ R̀OSOX	ZMX	S\O	RNTXdPS	ZPPORSOX	ai	_NQSSOM	MTSQUQPZSQTMg	
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GH	 IJKLM	NOP	MLQRSML	TUKVMOWVUM	VU	XRMKSYZ	OV	VZL	TUKVMOWVUM[Y	L\]LKYL	O	Y]LWSÔ	]LMXUMNOKWL	_ROMOKVLL	UM	UVZLM	YRMLVP	JSVZ	MLY]LWV	VU	OKP	YR̀YVSVRVSUKaGb cZL	dMWZSVLWV	JŜ̂	MLWUMe	VSNL	MLQRSMLe	̀P	VZL	dMWZSVLWV	OKe	VZL	dMWZSVLWV[Y	TUKYR̂VOKVY	SK	LfÔROVSK_	YR̀YVSVRVSUKY	]MU]UYLe	̀P	VZL	TUKVMOWVUM	OKe	SK	NOgSK_	WZOK_LY	SK	VZL	TUKVMOWV	hUWRNLKVY	UWWOYSUKLe	VZLML̀Pa		iZLVZLM	UM	KUV	VZL	dMWZSVLWV	OWWL]VY	O	]MU]UYLe	YR̀YVSVRVSUKj	TUKVMOWVUM	YZÔ̂	MLSǸ RMYL	VZL	IJKLM	XUM	VZL	WZOM_LY	UX	VZL	dMWZSVLWVj	OKe	VZL	dMWZSVLWV[Y	TUKYR̂VOKVY	XUM	LfÔROVSK_	LOWZ	]MU]UYLe	YR̀YVSVRVSUKak	bGl	mnoonpqrk	bGlGs	cZL	TUKVMOWVUM	JOMMOKVY	VU	VZL	IJKLMj	TUKYVMRWVSUK	tOKO_LMj	OKe	dMWZSVLWV	VZOV	NOVLMSÔY	OKe	LQRS]NLKV	uRMKSYZLe	RKeLM	VZL	TUKVMOWV	JŜ̂	̀L	UX	_UUe	QRÔSVP	OKe	KLJ	RK̂LYY	VZL	TUKVMOWV	hUWRNLKVY	MLQRSML	UM	]LMNSV	UVZLMJSYLa	cZL	TUKVMOWVUM	XRMVZLM	JOMMOKVY	VZOV	VZL	iUMg	JŜ̂	WUKXUMN	VU	VZL	MLQRSMLNLKVY	UX	VZL	TUKVMOWV	hUWRNLKVY	OKe	JŜ̂	̀L	XMLL	XMUN	eLXLWVYj	L\WL]V	XUM	VZUYL	SKZLMLKV	SK	VZL	QRÔSVP	UX	VZL	iUMg	VZL	TUKVMOWV	hUWRNLKVY	MLQRSML	UM	]LMNSVa	iUMgj	NOVLMSÔYj	UM	LQRS]NLKV	KUV	WUKXUMNSK_	VU	VZLYL	MLQRSMLNLKVYj	SKŴReSK_	YR̀YVSVRVSUKY	KUV	]MU]LM̂P	O]]MUfLe	OKe	ORVZUMSvLej	YZÔ̂	̀L	WUKYSeLMLe	eLXLWVSfLa	cZL	TUKVMOWVUM[Y	JOMMOKVP	L\ŴReLY	MLNLeP	XUM	eONO_L	UM	eLXLWV	WORYLe	̀P	ÒRYLj	ÔVLMOVSUKY	VU	VZL	iUMg	KUV	L\LWRVLe	̀P	VZL	TUKVMOWVUMj	SN]MU]LM	UM	SKYRXXSWSLKV	NOSKVLKOKWLj	SN]MU]LM	U]LMOVSUKj	UM	KUMNÔ	JLOM	OKe	VLOM	OKe	KUMNÔ	RYO_La	wX	MLQRSMLe	̀P	VZL	TUKYVMRWVSUK	tOKO_LM	UM	dMWZSVLWVj	VZL	TUKVMOWVUM	YZÔ̂	XRMKSYZ	YOVSYXOWVUMP	LfSeLKWL	OY	VU	VZL	gSKe	OKe	QRÔSVP	UX	NOVLMSÔY	OKe	LQRS]NLKVa	TUKVMOWVUM	YZÔ̂	]LMXUMN	VZL	iUMg	SK	YVMSWV	OWWUMeOKWL	JSVZ	VZL	TUKVMOWV	hUWRNLKVY	OKe	̀LYV	SKeRYVMP	]MOWVSWLYa		d̂ 	̂NOVLMSÔY	OML	VU	̀L	KLJj	RK̂LYY	Y]LWSXSLe	UVZLMJSYLa	TUKVMOWVUMj	OV	SVY	L\]LKYLj	YZÔ̂	MLNUfL	OKe	ML]̂OWL	NOVLMSÔY	KUV	NLLVSK_	Y]LWSXSWOVSUKY	UM	NOVLMSÔY	XOŜSK_	VU	]LMXUMN	OY	ML]MLYLKVLe	UM	JOMMOKVLe	̀P	VZL	NOKRXOWVRMLMj	ML_OMêLYY	UX	JZLVZLM	SKWUM]UMOVLe	SKVU	VZL	iUMga	TUKVMOWVUM	YZÔ̂	]MUN]V̂P	ML]̂OWL	UM	WUMMLWV	OKP	JUMg	UM	NOVLMSÔY	JZSWZ	IJKLMj	TUKYVMRWVSUK	tOKO_LM	UM	dMWZSVLWV	YZÔ̂	MLxLWV	OY	XOŜSK_	VU	WUKXUMN	VU	VZL	MLQRSMLNLKVY	UX	VZL	TUKVMOWV	hUWRNLKVYa	cZL	XUML_USK_	JOMMOKVP	Ù Ŝ_OVSUKY	OML	KUV	̂SNSVLe	̀P	VZL	]MUfSYSUKY	UX	dMVSŴL	yzj	OKe	OML	SK	OeeSVSUK	VU	OKe	KUV	SK	ŜNSVOVSUK	UX	OKP	UVZLM	JOMMOKVP	YLV	XUMVZ	SK	VZL	TUKVMOWV	hUWRNLKVY	UM	UVZLMJSYL	]MLYWMS̀Le	̀P	̂OJak	bGlGH	d̂ 	̂NOVLMSÔj	LQRS]NLKVj	UM	UVZLM	Y]LWSÔ	JOMMOKVSLY	MLQRSMLe	̀P	VZL	TUKVMOWV	hUWRNLKVY	YZÔ̂	̀L	SYYRLe	SK	VZL	KONL	UX	VZL	IJKLMj	UM	YZÔ̂	̀L	VMOKYXLMÒ L̂	VU	VZL	IJKLMj	OKe	YZÔ̂	WUNNLKWL	SK	OWWUMeOKWL	JSVZ	{LWVSUK	|a}a~ak	bGlGb	�LSVZLM	XSKÔ	]OPNLKVj	KUM	]MUfSYSUK	SK	TUKVMOWV	hUWRNLKVYj	KUM	]OMVSÔ	UM	LKVSML	UWWR]OKWP	UX	]MLNSYLY	̀P	IJKLM	YZÔ̂	WUKYVSVRVL	OK	OWWL]VOKWL	UX	iUMg	KUV	eUKL	SK	OWWUMeOKWL	JSVZ	TUKVMOWV	hUWRNLKVY	UM	ML̂SLfL	VZL	TUKVMOWVUM	UX	̂SÒŜSVP	SK	MLY]LWV	VU	OKP	L\]MLYY	JOMMOKVSLY	UM	MLY]UKYS̀ŜSVP	XUM	XOR̂VP	NOVLMSÔY	UM	JUMgNOKYZS]ak	bGlG�	cZL	TUKVMOWVUM	YZÔ̂	JOMMOKV	Ô̂	NOVLMSÔY	OKe	U]LMOVSK_	YPYVLNY	VU	̀L	XMLL	XMUN	OKP	eLXLWVY	OKe	XOR̂VP	LQRS]NLKV	XUM	O	]LMSUe	UX	UKL	�y�	PLOM	XMUN	VZL	eOVL	VZL	dMWZSVLWV	MLWUNNLKeY	XSKÔ	]OPNLKVj	UM	JZLML	VZL	]LMXUMNOKWL	UX	NOVLMSÔYj	YPYVLN	UM	LQRS]NLKV	SY	eUWRNLKVLej	XMUN	VZL	eOVL	VZOV	YRWZ	NOVLMSÔYj	YPYVLNYj	UM	LQRS]NLKV	]LMXUMN	YOVSYXOWVUMŜPj	JZSWZLfLM	eOVL	SY	̂OVLMa		cZL	�LMXUMNOKWL	OKe	�OPNLKV	̀UKeY	YZÔ̂	MLNOSK	SK	XR̂̂	XUMWL	OKe	LXXLWV	VZMUR_Z	VZL	_ROMOKVLL	]LMSUeak	bGlGl	wK	LNLM_LKWSLY	UWWRMMSK_	eRMSK_	VZL	_ROMOKVLL	]LMSUej	VZL	IJKLM	NOP	WUMMLWV	OKP	eLXLWV	SNNLeSOVL̂P	OKe	WZOM_L	VZL	WUYV	VU	VZL	TUKVMOWVUMa		cZL	IJKLM	YZÔ̂	OV	UKWL	KUVSXP	VZL	TUKVMOWVUMj	JZU	NOP	VOgL	UfLM	VZL	iUMg	OKe	NOgL	OKP	WUMMLWVSUKY	MLNOSKSK_	OXVLM	ZSY	UM	ZLM	XUMWLY	OMMSfL	OV	VZL	iUMga		dKP	ML]OSM	JUMg	KUV	YVOMVLe	JSVZSK	YLfLK	eOPY	XÛ̂UJSK_	KUVSWL	VU	VZL	TUKVMOWVUM	UX	OKP	eLXLWV	YZÔ̂	̀L	WUKYSeLMLe	OK	LNLM_LKWPak	bGlG�	cZL	TUKVMOWVUM	YZÔ̂	ÙVOSK	OKe	XRMKSYZ	VU	VZL	dMWZSVLWV	JMSVVLK	tOKRXOWVRMLM[Y	iOMMOKVSLY	SK	VZL	KONL	UX	VZL	IJKLM	XUM	Ô̂	NOxUM	NOVLMSÔY	OKe	XUM	Ô̂	LQRS]NLKVa		cZL	VLMNY	UX	VZL	JOMMOKVP	YZÔ̂	̀L	OY	SKeSfSeRÔ̂P	Y]LWSXSLe	XUM	VZL	SVLNa		wX	KU	VLMN	SY	Y]LWSXSLej	VZL	VLMN	YZÔ̂	̀L	XUM	O	NSKSNRN	UX	UKL	PLOMak	bG�	�����q	�o��	�n���	�n�	k	bG�Gs			IJKLM	ML]MLYLKVY	VZOV	SV	SY	OK	UM_OKSvOVSUK	U]LMOVLe	XUM	]RM]UYLY	VZOV	NOgL	SV	L\LN]V	XMUN	�LJ	�UMg	{ÔLY	OKe	TUN]LKYOVSK_	�YL	cO\	]RMYROKV	VU	{LWVSUK	yyy��O�	�y��	UX	VZL	VO\	̂OJj	OY	ONLKeLe	̀P	̂OJY	UX	�LJ	�UMg	y|�~j	T�a	�y�	OKe	�y~a		cZL	TUKVMOWVUM	SY	OefSYLe	VZOV	VZL	IJKLM	SY	L\LN]V	XMUN	]OPNLKV	UX	Ô̂	{VOVL	OKe	�UWÔ	YÔLY	OKe	WUN]LKYOVSK_	RYL	VO\LY	UX	VZL	{VOVL	UX	�LJ	�UMgj	WSVSLY	OKe	WURKVSLY	UK	VZL	]RMWZOYL	UX	Ô̂	NOVLMSÔY	OKe	YR]]̂SLY	SKWUM]UMOVLe	SK	OKe	̀LWUNSK_	OK	SKVL_MÔ	WUN]UKLKV	]OMV	UX	VZL	YVMRWVRMLYj	̀RŜeSK_Y	UM	MLÔ	]MU]LMVPj	]RMYROKV	VU	VZL	]MUfSYSUKY	UX	VZSY	TUKVMOWVa		{RWZ	VO\LY	OML	KUV	VU	̀L	SKŴReLe	SK	VZL	TUKVMOWV	]MSWLj	̀Se	UM	WUYVY	VU	̀L	MLSǸ RMYLej	OY	VZL	WOYL	NOP	̀La		cZSY	L\LN]VSUK	eULY	KUVj	ZUJLfLMj	O]]̂P	VU	VUÛYj	NOWZSKLMPj	LQRS]NLKV	UM	UVZLM	]MU]LMVP	̂LOYLe	̀P	UM	VU	
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GHI	JKLGMNOGKM	KM	N	PQROKLGMNOGKM	KM	GK	PQSSTUIP	NLV	WNGIMUNTP	XHUOHY	IZIL	GHKQ[H	GHI\	NMI	OKLPQWIV	UL	GHI	SIM]KMWNLOI	K]	GHI	JKLGMNOGY	NMI	LKG	ULOKMSKMNGIV	ULGK	GHI	OKWSTIGIV	SIMWNLILG	XKM̂Y	NLV	GHI	JKLGMNOGKM	NLV	HUP	KM	HIM	PQROKLGMNOGKMP	PHNTT	RI	MIPSKLPURTI	]KM	NLV	SN\	NL\	NLV	NTT	NSSTUONRTI	GN_IPY	ULOTQVUL[	PNTIP	NLV	OKWSILPNGUL[	QPI	GN_IPY	KL	PQOH	TINPIV	GKKTPY	WNOHULIM\Y	ÌQUSWILG	KM	KGHIM	SMKSIMG\	QSKL	NTT	PQOH	QLULOKMSKMNGIV	PQSSTUIP	NLV	WNGIMUNTPa		bXLIM	PHNTT	VITUZIM	GK	JKLGMNOGKM	GHI	NSSMKSMUNGI	I_IWSGUKL	OIMGU]UONGI	MÌQUMIV	GK	RI	PQSSTUIV	R\	GHI	bXLIM	NLV	JKLGMNOGKM	NLV	HUP	KM	HIM	PQROKLGMNOGKMP	NLV	WNGIMUNT	WIL	PHNTT	RI	PKTIT\	MIPSKLPURTI	]KM	KRGNULUL[	KM	VITUZIMUL[	NL\	NLV	NTT	I_IWSGUKL	KM	KGHIM	OIMGU]UONGIP	NLV	]KM	]QMLUPHUL[	N	JKLGMNOGKM	c_IWSG	dQMOHNPI	JIMGU]UONGI	KM	KGHIM	NSSMKSMUNGI	OIMGU]UONGIP	GK	NTT	SIMPKLPY	]UMWPY	KM	OKMSKMNGUKLP	]MKW	XHKW	GHI\	SQMOHNPI	PQSSTUIPY	WNGIMUNTPY	NLV	ÌQUSWILG	]KM	GHI	SIM]KMWNLOI	K]	GHI	eKM̂af	ghihj	c_OISG	NP	KGHIMXUPI	PSIOU]UIVY	NTT	kIVIMNTY	lGNGI	NLV	mKONT	GN_IP	NMI	GK	RI	ULOTQVIV	UL	GHI	JKLGMNOG	SMUOIaf	ghihg	nPPIPPWILGP	NLV	oN_IP	KL	eN[IPp		cNOH	JKLGMNOGKM	PHNTT	SN\	NLV	ULOTQVI	UL	HUP	KM	HIM	SMKSKPNT	NTT	OKPGP	NLV	TUNRUTUGUIP	]KM	GHI	NWKQLGP	NPPIPPIVY	KM	XHUOH	WN\	RI	NPPIPPIV	R\	GHI	kIVIMNTY	lGNGI	NLV	TKONT	[KZIMLWILGP	QLVIM	NL\	NLV	NTT	nOGP	KM	mNXP	QSKL	GHI	XN[IP	NLV	PNTNMUIP	SNUV	KM	GK	RI	SNUV	NTT	IWSTK\IIP	K]	GHI	JKLGMNOGKM	NLV	HUP	KM	HIM	PQROKLGMNOGKMP	QLVIM	GHUP	JKLGMNOGaf	ghq	rstuvwxy	zssxy	{|wv}sxy	~��	�|u��v~�}s	�vw�	�~�xf	ghqh�	�LTIPP	KGHIMXUPI	SMKZUVIV	UL	GHI	JKLGMNOG	�KOQWILGPY	GHI	bXLIMY	NPPUPGIV	R\	GHI	nMOHUGIOG	NLV	JKLPGMQOGUKL	�NLN[IMY	PHNTT	PIOQMI	NLV	SN\	]KM	GHI	lGNGI	cVQONGUKL	�ISNMGWILG	RQUTVUL[	SIMWUGa	oHI	JKLGMNOGKM	PHNTT	PIOQMI	NLV	SN\	]KM	KGHIM	SIMWUGPY	]IIPY	TUOILPIPY	NLV	ULPSIOGUKLP	R\	[KZIMLWILG	N[ILOUIP	LIOIPPNM\	]KM	SMKSIM	I_IOQGUKL	NLV	OKWSTIGUKL	K]	GHI	eKM̂	GHNG	NMI	OQPGKWNMUT\	PIOQMIV	N]GIM	I_IOQGUKL	K]	GHI	JKLGMNOG	NLV	TI[NTT\	MÌQUMIV	NG	GHI	GUWI	RUVP	NMI	MIOIUZIVa	f	ghqhj	oHI	JKLGMNOGKM	PHNTT	OKWST\	XUGH	NLV	[UZI	LKGUOIP	MÌQUMIV	R\	NSSTUONRTI	TNXPY	PGNGQGIPY	KMVULNLOIPY	OKVIPY	MQTIP	NLV	MI[QTNGUKLPY	NLV	TNX]QT	KMVIMP	K]	SQRTUO	NQGHKMUGUIP	NSSTUONRTI	GK	SIM]KMWNLOI	K]	GHI	eKM̂Y	ULOTQVUL[	RQG	LKG	TUWUGIV	GK	NTT	UL]IOGUKQP	VUPINPI	I_SKPQMI	SMIONQGUKLPaf	ghqhg	�]	GHI	JKLGMNOGKM	SIM]KMWP	eKM̂		NLV	̂LKXP	KM	PHKQTV	HNZI	̂LKXL	UG	GK	RI	OKLGMNM\	GK	NSSTUONRTI	TNXPY	PGNGQGIPY	KMVULNLOIPY	OKVIPY	MQTIP	NLV	MI[QTNGUKLPY	KM	TNX]QT	KMVIMP	K]	SQRTUO	NQGHKMUGUIPY	GHI	JKLGMNOGKM	PHNTT	NPPQWI	NSSMKSMUNGI	MIPSKLPURUTUG\	]KM	PQOH	eKM̂	NLV	PHNTT	RINM	GHI	OKPGP	NGGMURQGNRTI	GK	OKMMIOGUKL	Y	ULOTQVUL[	NSSTUONRTI	]ULIP	NLV�KM	SILNTGUIPaf	ghqh�	�|�}s~�s�	|t	����|��	�|��vwv|�xh	�]	GHI	JKLGMNOGKM	ILOKQLGIMP	OKLVUGUKLP	NG	GHI	PUGI	GHNG	NMI	���	PQRPQM]NOI	KM	KGHIMXUPI	OKLOINTIV	SH\PUONT	OKLVUGUKLP	GHNG	VU]]IM	WNGIMUNTT\	]MKW	GHKPI	ULVUONGIV	UL	GHI	JKLGMNOG	�KOQWILGP	KM	���	QL̂LKXL	SH\PUONT	OKLVUGUKLP	K]	NL	QLQPQNT	LNGQMI	GHNG	VU]]IM	WNGIMUNTT\	]MKW	GHKPI	KMVULNMUT\	]KQLV	GK	I_UPG	NLV	[ILIMNTT\	MIOK[LU�IV	NP	ULHIMILG	UL	OKLPGMQOGUKL	NOGUZUGUIP	K]	GHI	OHNMNOGIM	SMKZUVIV	]KM	UL	GHI	JKLGMNOG	�KOQWILGPY	GHI	JKLGMNOGKM	PHNTT	SMKWSGT\	SMKZUVI	XMUGGIL	LKGUOI	GK	GHI	bXLIMY	JKLPGMQOGUKL	�NLN[IMY	NLV	GHI	nMOHUGIOG	RI]KMI	OKLVUGUKLP	NMI	VUPGQMRIV	KM	N]]IOGIV	XKM̂	UP	SIM]KMWIVY	NLV	UL	LK	IZILG	TNGIM	GHNL	�	VN\P	N]GIM	]UMPG	KRPIMZNLOI	K]	GHI	OKLVUGUKLPa	oHI	nMOHUGIOG	NLV	JKLPGMQOGUKL	�NLN[IM	XUTT	SMKWSGT\	ULZIPGU[NGI	PQOH	OKLVUGUKLP	NLVY	U]	GHI	nMOHUGIOGY	UL	OKLPQTGNGUKL	XUGH	GHI	JKLPGMQOGUKL	�NLN[IMY	VIGIMWULIP	GHNG	GHI\	VU]]IM	WNGIMUNTT\	NLV	ONQPI	NL	ULOMINPI	KM	VIOMINPI	UL	GHI	JKLGMNOGKM�P	OKPG	K]Y	KM	GUWI	MÌQUMIV	]KMY	SIM]KMWNLOI	K]	NL\	SNMG	K]	GHI	eKM̂Y	XUTT	MIOKWWILV	GHNG	NL	ÌQUGNRTI	NV�QPGWILG	RI	WNVI	UL	GHI	JKLGMNOG	lQW	KM	JKLGMNOG	oUWIY	KM	RKGHa	�]	GHI	nMOHUGIOGY	UL	OKLPQTGNGUKL	XUGH	GHI	JKLPGMQOGUKL	�NLN[IMY	VIGIMWULIP	GHNG	GHI	OKLVUGUKLP	NG	GHI	PUGI	NMI	LKG	WNGIMUNTT\	VU]]IMILG	]MKW	GHKPI	ULVUONGIV	UL	GHI	JKLGMNOG	�KOQWILGP	NLV	GHNG	LK	OHNL[I	UL	GHI	GIMWP	K]	GHI	JKLGMNOG	UP	�QPGU]UIVY	GHI	nMOHUGIOG	PHNTT	SMKWSGT\	LKGU]\	GHI	bXLIMY	JKLPGMQOGUKL	�NLN[IMY	NLV	JKLGMNOGKM	UL	XMUGUL[Y	PGNGUL[	GHI	MINPKLPa	�]	GHI	bXLIM	KM	JKLGMNOGKM	VUPSQGIP	GHI	nMOHUGIOG�P	VIGIMWULNGUKL	KM	MIOKWWILVNGUKLY	IUGHIM	SNMG\	WN\	PQRWUG	N	JTNUW	NP	SMKZUVIV	UL	nMGUOTI	��af	ghqh�	�]Y	UL	GHI	OKQMPI	K]	GHI	eKM̂Y	GHI	JKLGMNOGKM	ILOKQLGIMP	HQWNL	MIWNULP	KM	MIOK[LU�IP	GHI	I_UPGILOI	K]	RQMUNT	WNM̂IMPY	NMOHNIKTK[UONT	PUGIP	KM	XIGTNLVP	LKG	ULVUONGIV	UL	GHI	JKLGMNOG	�KOQWILGPY	GHI	JKLGMNOGKM	PHNTT	UWWIVUNGIT\	PQPSILV	NL\	KSIMNGUKLP	GHNG	XKQTV	N]]IOG	GHIW	NLV	PHNTT	LKGU]\	GHI	bXLIMY	JKLPGMQOGUKL	�NLN[IMY	NLV	nMOHUGIOGa	oHI	JKLGMNOGKM	PHNTT	OKLGULQI	GK	PQPSILV	PQOH	KSIMNGUKLP	QLGUT	KGHIMXUPI	ULPGMQOGIV	R\	GHI	bXLIM	RQG	PHNTT	OKLGULQI	XUGH	NTT	KGHIM	KSIMNGUKLP	GHNG	VK	LKG	N]]IOG	GHKPI	MIWNULP	KM	]INGQMIPa	�ÌQIPGP	]KM	NV�QPGWILGP	UL	GHI	JKLGMNOG	lQW	NLV	JKLGMNOG	oUWI	NMUPUL[	]MKW	GHI	I_UPGILOI	K]	PQOH	MIWNULP	KM	]INGQMIP	WN\	RI	WNVI	NP	SMKZUVIV	UL	nMGUOTI	��a	�K	NV�QPGWILG	UL	GHI	JKLGMNOG	oUWI	KM	JKLGMNOG	lQW	XUTT	RI	SIMWUGGIVY	HKXIZIMY	UL	OKLLIOGUKL	XUGH	N	OKLOINTIV	KM	QL̂LKXL	OKLVUGUKL	GHNG	VKIP	LKG	VU]]IM	WNGIMUNTT\	]MKW	GHKPI	OKLVUGUKLP	VUPOTKPIV	KM	GHNG	MINPKLNRT\	PHKQTV	HNZI	RIIL	
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GHIJKLIMG	NO	PQM	RLSPTUJPLTVI	WXY	ZTHLT	HSIZMJPHLSI[	PMIP[	USG	TM\HM]I[	LT	ŴY	HSIZMJPHLSI[	PMIPI[	USG	TM\HM]I	PQM	RLSPTUJPLT	QUG	PQM	LZZLTP_SHPO	PL	̀UaM	LT	IQL_KG	QU\M	ZMTbLT̀MG	HS	JLSSMJPHLS	]HPQ	PQM	cTLdMJPef	ghi	jkklmnopqrf	ghihs	tQM	RLSPTUJPLT	IQUKK	HSJK_GM	HS	PQM	RLSPTUJP	u_̀ 	UKK	UKKL]USJMI	IPUPMG	HS	PQM	RLSPTUJP	vLJ_̀ MSPIe	wPM̀I	JL\MTMG	NO	UKKL]USJMI	IQUKK	NM	I_ZZKHMG	bLT	I_JQ	ÙL_SPI	USG	NO	I_JQ	ZMTILSI	LT	MSPHPHMI	UI	PQM	x]SMT	̀UO	GHTMJPef	ghihy	RLSPTUJP	u_̀ 	cMT̀HPPMG	zKKL]USJM	JLIPI	IQUKK	HSJK_GM	PQM	GHTMJP	JLIP	PL	PQM	RLSPTUJPLT	USG	u_NJLSPTUJPLT	bLT	KUNLT[	̀UPMTHUKI	USG	M{_HZ̀ MSP[HSJK_GHS|	GMKH\MTO[	_SKLUGHS|[	IPLTU|M[	QUSGKHS|	USG	HSIPUKKUPHLSe	zKKL]USJM	JLIPI	GL	SLP	HSJK_GM	PQM	RLSPTUJPLTVI}~��������	��������L\MTQMUG	USG	ZTLbHP[	HSJK_GHS|	PQM	JLIPI	Lb	NLSGI[	HSI_TUSJM[	UG̀ HSHIPTUPHLS	USG	I_ZMT\HIHLS[	]QHJQ	JLIPI	IQL_KG	NMJUTTHMG	UI	ZUTP	Lb	PQM	RLSPTUJP	u_̀ ef	ghihg	�UPMTHUKI	USG	M{_HZ̀ MSP	_SGMT	US	UKKL]USJM	IQUKK	NM	IMKMJPMG	NO	PQM	x]SMT	]HPQ	TMUILSUNKM	ZTL̀ ZPSMIIef	gh�	���q��o�qo�qo�f	gh�hs	tQM	RLSPTUJPLT	IQUKK	M̀ZKLO	U	JL̀ ZMPMSP	u_ZMTHSPMSGMSP	USG	SMJMIIUTO	UIIHIPUSPI	]QL	IQUKK	NM	HS	UPPMSGUSJM	UP	PQM	cTLdMJP	IHPM	G_THS|	ZMTbLT̀USJM	Lb	PQM	�LTa[	USG	IQUKK	UPPMSG	UKK	cTLdMJP	̀MMPHS|I[	]QMPQMT	QMKG	ZTHLT	PL	LT	UbPMT	u_NIPUSPHUK	RL̀ ZKMPHLS	Lb	PQM	�LTae	tQM	u_ZMTHSPMSGMSP	IQUKK	TMZTMIMSP	PQM	RLSPTUJPLT[	USG	JL̀ _̀SHJUPHLSI	|H\MS	PL	PQM	I_ZMTHSPMSGMSP	IQUKK	NM	UI	NHSGHS|	UI	Hb	|H\MS	PL	PQM	RLSPTUJPLTe	tQM	RLSPTUJPLT	IQUKK	GMKM|UPM	PL	PQM	u_ZMTHSPMSGMSP	GMJHIHLS	̀UaHS|	U_PQLTHPO	PL	bUJHKHPUPM	JLLTGHSUPHLS	Lb	̀_KPHZKM	JLSPTUJPLTI	USG	JLLTGHSUPHLS	Lb	PQM	�LTaef	gh�hy	cTHLT	PL	IPUTPHS|	PQM	�LTa[	PQM	RLSPTUJPLT	IQUKK	GMIH|SUPM	U	cTLdMJP	�USU|MT[	U	SLS�]LTaHS|	LS�IHPM	u_ZMTHSPMSGMSP[	USG	LPQMT	aMO	HSGH\HG_UKI	]QL	IQUKK	NM	UIIH|SMG	PL	PQM	cTLdMJP	PQTL_|Q	USG	HSJK_GHS|	bHSUK	JL̀ ZKMPHLSe	u_JQ	GMIH|SUPHLSI	IQUKK	NM	HS	]THPHS|	USG	ZTL\HGMG	PL	PQM	zTJQHPMJP	USG	x]SMTe		tQM	u_ZMTHSPMSGMSP	IQUKK	NM	HS	UPPMSGUSJM	UP	PQM	cTLdMJP	IHPM	PQTL_|QL_P	PQM	�LTa[	TM̀UHS	LS	PQM	cTLdMJP	IHPM	SLP	KMII	PQUS	MH|QP	QL_TI	ZMT	GUO[	bH\M	GUOI	ZMT	]MMa[	_SPHK	PMT̀HSUPHLS	Lb	PQM	RLSPTUJP[	_SKMII	PQM	dLN	HI	I_IZMSGMG[	�LTa	HI	IPLZZMG	NO	PQM	x]SMT[	LT	SL	�LTa	HI	IJQMG_KMGe		tQM	u_ZMTHSPMSGMSP	IQUKK	NM	UZZTL\MG	NO	PQM	x]SMT	HS	HPI	ILKM	GHIJTMPHLSe		uUHG	TMZTMIMSPUPH\MI	IQUKK	NM	{_UKHbHMG	HS	PQM	POZM	Lb	]LTa	PL	NM	_SGMTPUaMS	USG	IQUKK	SLP	NM	JQUS|MG	G_THS|	PQM	JL_TIM	Lb	JLSIPT_JPHLS	]HPQL_P	PQM	ZTHLT	]THPPMS	JLSIMSP	Lb	PQM	x]SMTe		uQL_KG	U	TMZTMIMSPUPH\M	KMU\M	PQM	RLSPTUJPLTVI	M̀ZKLO[	PQM	RLSPTUJPLT	IQUKK	ZTL̀ ZPKO	GMIH|SUPM	U	SM]	TMZTMIMSPUPH\Me		tQM	x]SMT	IQUKK	QU\M	PQM	TH|QP[	UP	USO	PH̀M[	PL	GHTMJP	U	JQUS|M	HS	PQM	RLSPTUJPLTVI	TMZTMIMSPUPH\MI	Hb	PQMHT	ZMTbLT̀USJM	HI	_SIUPHIbUJPLTOe		wS	PQM	M\MSP	Lb	I_JQ	U	GM̀USG[	PQM	RLSPTUJPLT	IQUKK	]HPQHS	PQTMM	GUOI	UbPMT	SLPHbHJUPHLS	PQMTMLb[	TMZKUJM	IUHG	HSGH\HG_UKWIY	]HPQ	US	HSGH\HG_UKWIY	IUPHIbUJPLTO	PL	x]SMT[	HS	x]SMTVI	ILKM	GHIJTMPHLSe		wb	IUHG	TMZKUJM̀MSP	HI	GHIUZZTL\MG[	PQM	RLSPTUJPLT	̀UO[	UP	x]SMTVI	LZPHLS[	NM	PMT̀HSUPMG	bLT	JU_IMe	tQM	x]SMT	IQUKK	QU\M	SL	LNKH|UPHLS	PL	GHTMJP	LT	̀LSHPLT	PQM	RLSPTUJPLTVI	M̀ZKLOMMIe		zKK	TMbMTMSJMI	�MTMHS	PL	PQM	u_ZMTHSPMSGMSP	IQUKK	NM	PUaMS	PL	̀MUS	PQM	RLSPTUJPLTVI	I_ZMTHSPMSGHS|	IPUbbe		�UJQ	u_NJLSPTUJPLT	IQUKK	GMIH|SUPM	U	cTLdMJP	�USU|MT[	u_ZMTHSPMSGMSP[	USG	LPQMT	aMO	HSGH\HG_UKI	]QL	IQUKK	NM	UIIH|SMG	PL	PQM	cTLdMJPef	gh�hg	tQM	RLSPTUJPLT[	UI	ILLS	UI	ZTUJPHJUNKM	UbPMT	U]UTG	Lb	PQM	RLSPTUJP[	IQUKK	SLPHbO	PQM	x]SMT	USG	zTJQHPMJP[	PQTL_|Q	PQM	RLSIPT_JPHLS	�USU|MT[	Lb	PQM	SÙM	USG	{_UKHbHJUPHLSI	Lb	U	ZTLZLIMG	u_ZMTHSPMSGMSPe	�HPQHS	X�	GUOI	Lb	TMJMHZP	Lb	PQM	HSbLT̀UPHLS[	PQM	RLSIPT_JPHLS	�USU|MT	̀UO	SLPHbO	PQM	RLSPTUJPLT[	IPUPHS|	]QMPQMT	PQM	x]SMT[	PQM	RLSIPT_JPHLS	�USU|MT[	LT	PQM	zTJQHPMJP	WXY	QUI	TMUILSUNKM	LNdMJPHLS	PL	PQM	ZTLZLIMG	u_ZMTHSPMSGMSP	LT	ŴY	TM{_HTM	UGGHPHLSUK	PH̀M	bLT	TM\HM]e	�UHK_TM	Lb	PQM	RLSIPT_JPHLS	�USU|MT	PL	ZTL\HGM	SLPHJM	]HPQHS	PQM	X��GUO	ZMTHLG	IQUKK	JLSIPHP_PM	SLPHJM	Lb	SL	TMUILSUNKM	LNdMJPHLSe	tQM	RLSPTUJPLT	IQUKK	SLP	JQUS|M	PQM	u_ZMTHSPMSGMSP	]HPQL_P	ZTHLT	]THPPMS	SLPHJM	PL	PQM	zTJQHPMJP	USG	x]SMT	UP	KMUIP	PQHTPO	W��Y	GUOI	ZTHLT	PL	PQM	ZTLZLIMG	GUPM	Lb	PQM	JQUS|Mef	gh�h�	tQM	RLSPTUJPLT	IQUKK	SLP	M̀ZKLO	U	ZTLZLIMG	u_ZMTHSPMSGMSP	PL	]QL̀ 	PQM	x]SMT[	RLSIPT_JPHLS	�USU|MT[	LT	zTJQHPMJP	QUI	̀UGM	TMUILSUNKM	USG	PH̀MKO	LNdMJPHLSe	tQM	RLSPTUJPLT	IQUKK	SLP	JQUS|M	PQM	u_ZMTHSPMSGMSP	]HPQL_P	PQM	x]SMTVI	]THPPMS	JLSIMSPef		gh�h�	tQM	RLSPTUJPLT	IQUKK	SLP	TMG_JM	LT	PMT̀HSUPM	I_ZMT\HIHLS	Lb	PQM	�LTa[	SLT	JQUS|M	PQM	u_ZMTHSPMSGMSP	]HPQL_P	PQM	ZTHLT	]THPPMS	UZZTL\UK	Lb	PQM	x]SMT	USG	zTJQHPMJPef		gh�h�	wb[	bLT	USO	TMUILS[	PQM	RLSPTUJPLT	PUaMI	US	UJPHLS	TMI_KPHS|	HS	USO	Lb	PQM	JQUS|MI	SLPMG	HS	uMJPHLS	�e�e�[		PQM	x]SMT	LT	PQMHT	z|MSP	̀UO	PUaM	TM̀MGHUK	UJPHLS	PL	MSI_TM	JLSPHS_MG	ZTL|TMII	Lb	PQM	�LTa[	HSJK_GHS|	PQM	QHTHS|	Lb	I_HPUNKM	I_ZMT\HILTO	ZMTILSSMK[	USG	JQUT|M	PQM	RLSPTUJPLT	UKK	JLIPI	UIILJHUPMG	]HPQ	PQMIM	TM̀MGHUK	UJPHLSI	HSJK_GHS|	PQM	JLIPI	Lb	
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GHIJGK	JLM	NOPQRSHPSTOJG	UHOVRPHUWX	YZ[\	]̂_̀abc̀̂ade	]̂_èafc̀ĝ_	b_h	ifjkg̀̀bl	icmnhflneX	YZ[\Z[	oQH	pqLSOJPSqOK	rOqsrSGt	JuSHO	vHRLI	JwJOMHM	SQH	pqLSOJPSK	UQJGG	UTvsRS	uqO	SQH	xwLHOyU	JLM	NOPQRSHPSyU	RLuqOsJSRqLK	JLM	SQH	pqLUSOTPSRqL	zJLJIHOyU	TUH	RL	MHVHGqrRLI	SQH	{Oq|HPS	UPQHMTGHK	J	pqLSOJPSqOyU	PqLUSOTPSRqL	UPQHMTGH	uqO	SQH	}qO~	RL	HGHPSOqLRP	uqOsJS	wRSQ	rOHMHPHUUqO	GqIRPW	oQH	UPQHMTGH	UQJGG	PqLSJRL	MHSJRG	JrrOqrORJSH	uqO	SQH	{Oq|HPSK	RLPGTMRLI	���	SQH	MJSH	qu	PqssHLPHsHLS	qu	SQH	}qO~K	RLSHORs	UPQHMTGH	sRGHUSqLH	MJSHUK	JLM	SQH	MJSH	qu	�TvUSJLSRJG	pqsrGHSRqL�	���	JL	JrrqOSRqLsHLS	qu	SQH	}qO~	vt	PqLUSOTPSRqL	JPSRVRSt�	JLM	���	SQH	SRsH	OH�TROHM	uqO	PqsrGHSRqL	qu	HJPQ	rqOSRqL	qu	SQH	}qO~W	oQH	UPQHMTGH	UQJGG	rOqVRMH	uqO	SQH	qOMHOGt	rOqIOHUURqL	qu	SQH	}qO~	Sq	PqsrGHSRqL	JLM	UQJGG	LqS	H�PHHM	SRsH	GRsRSU	PTOOHLS	TLMHO	SQH	pqLSOJPS	�qPTsHLSUW	oQH	UPQHMTGH	UQJGG	vH	OHVRUHM	JS	JrrOqrORJSH	RLSHOVJGU	JU	OH�TROHM	vt	SQH	PqLMRSRqLU	qu	SQH	}qO~	JLM	{Oq|HPSW	oQH	pqLSOJPSqO	UQJGG	PqqrHOJSH	wRSQ	SQH	pqLUSOTPSRqL	zJLJIHO	RL	UPQHMTGRLI	JLM	rHOuqOsRLI	SQH	pqLSOJPSqOyU	}qO~	Sq	JVqRM	PqLuGRPS	wRSQK	JLM	JU	Sq	PJTUH	Lq	MHGJt	RLK	SQH	wqO~	qO	JPSRVRSRHU	qu	qSQHO	pqLSOJPSqOUK	qO	SQH	PqLUSOTPSRqL	qO	qrHOJSRqLU	qu	SQH	xwLHOyU	qwL	uqOPHU	qO	�HrJOJSH	pqLSOJPSqOUW	�JRGTOH	vt	J	pqLSOJPSqO	Sq	uTOLRUQ	JLt	OH�TROHM	UPQHMTGH	qO	UPQHMTGH	OHVRURqL	RL	J	SRsHGt	sJLLHO	UQJGG	HLSRSGH	SQH	pqLUSOTPSRqL	zJLJIHO	Sq	rOHrJOH	J	UPQHMTGH	uqO	SQJS	pqLSOJPSqOyU	}qO~K	Sq	wQRPQ	UJRM	pqLSOJPSqO	UQJGG	vH	vqTLMWX	YZ[\Z�	oQH	pqLSOJPSqOK	rOqsrSGt	JuSHO	vHRLI	JwJOMHM	SQH	pqLSOJPS	UQJGG	UTvsRS	�JU	MHSHOsRLHM	vt	NOPQRSHPS�	GqLI	GHJM	RSHsU	uqO	PqLUSOTPSRqLK	JLM	SQHOHJuSHO	JU	LHPHUUJOt	Sq	sJRLSJRL	J	PTOOHLS	UTvsRSSJG	UPQHMTGHK	UQJGG	UTvsRS	J	UTvsRSSJG	UPQHMTGH	uqO	SQH	pqLUSOTPSRqL	zJLJIHOyU	JLM	NOPQRSHPSyU	JrrOqVJGW	oQH	NOPQRSHPS	JLM	pqLUSOTPSRqL	zJLJIHOyU	JrrOqVJG	UQJGG	LqS	vH	TLOHJUqLJvGt	MHGJtHM	qO	wRSQQHGMW	oQH	UTvsRSSJG	UPQHMTGH	UQJGG	���	vH	PqqOMRLJSHM	wRSQ	SQH	pqLSOJPSqOyU	PqLUSOTPSRqL	UPQHMTGHK	JLM	���	JGGqw	SQH	pqLUSOTPSRqL	zJLJIHO	JLM	NOPQRSHPS	OHJUqLJvGH	SRsH	Sq	OHVRHw	UTvsRSSJGUW	�u	SQH	pqLSOJPSqO	uJRGU	Sq	UTvsRS	J	UTvsRSSJG	UPQHMTGHK	qO	uJRGU	Sq	rOqVRMH	UTvsRSSJGU	RL	JPPqOMJLPH	wRSQ	SQH	JrrOqVHM	UTvsRSSJG	UPQHMTGHK	SQH	pqLSOJPSqO	UQJGG	LqS	vH	HLSRSGHM	Sq	JLt	RLPOHJUH	RL	pqLSOJPS	�Ts	qO	H�SHLURqL	qu	pqLSOJPS	oRsH	vJUHM	qL	SQH	SRsH	OH�TROHM	uqO	OHVRHw	qu	UTvsRSSJGUWX	YZ[\ZY	oQH	pqLSOJPSqO	UQJGG	rJOSRPRrJSH	wRSQ	qSQHO	pqLSOJPSqOUK	SQH	pqLUSOTPSRqL	zJLJIHOK	JLM	SQH	xwLHO	RL	OHVRHwRLI	JLM	PqqOMRLJSRLI	JGG	UPQHMTGHU	uqO	RLPqOrqOJSRqL	RLSq	SQH	{Oq|HPS	UPQHMTGH	SQJS	RU	rOHrJOHM	vt	SQH	pqLUSOTPSRqL	zJLJIHOW	oQH	pqLSOJPSqO	UQJGG	sJ~H	OHVRURqLU	Sq	SQH	PqLUSOTPSRqL	UPQHMTGH	JLM	UTvsRSSJG	UPQHMTGH	JU	MHHsHM	LHPHUUJOt	vt	SQH	pqLUSOTPSRqL	zJLJIHO	Sq	PqLuqOs	Sq	SQH	{Oq|HPS	UPQHMTGHWX	YZ[\Z�	oQH	pqLSOJPSqO	UQJGG	rHOuqOs	SQH	}qO~	RL	JPPqOMJLPH	wRSQ	SQH	sqUS	OHPHLS	UPQHMTGHU	UTvsRSSHM	Sq	SQH	xwLHOK	pqLUSOTPSRqL	zJLJIHOK	JLM	NOPQRSHPSK	JLM	RLPqOrqOJSHM	RLSq	SQH	JrrOqVHM	{Oq|HPS	UPQHMTGHWX		YZ[\Z�		�âcnhfan	b_h	icmnhfln	̂�	�̂ a�.W� �LGHUU	qSQHOwRUH	USJSHM	SQH	}qO~	qL	SQH	HLSROH	rOq|HPS	UQJGG	vH	rHOuqOsHM	PqLSRLTqTUGt	wRSQqTS	RLSHOOTrSRqLK	Uq	SQJS	JGG	}qO~	PJL	vH	PqsrGHSHM	RL	SQH	SRsH	UHS	uqOSQ	RL	SQH	pqLSOJPS	�qPTsHLSUWW� oQH	pqLSOJPSqO	UQJGG	PqqrHOJSH	wRSQ	SQH	xwLHOK	JLM	SQH	UH�THLPH	qu	qrHOJSRqL	UQJGG	vH	UPQHMTGHM	wRSQ	SQH	xwLHO	Uq	JU	Sq	RLSHOuHOH	JU	GRSSGH	JU	rqUURvGH	wRSQ	SQH	xwLHOyU	TUH	qu	H�RUSRLI	URSH	JLM	H�RUSRLI	USOTPSTOHU	JLM	SQH	xwLHOyU	JrrOqVJG	UQJGG	vH	qvSJRLHM	rORqO	Sq	SQH	USJOSRLI	qu	UTPQ	qrHOJSRqLUWW� oRsH	qu	pqsrGHSRqL�		NGG	}qO~	UQJGG	vH	PqsrGHSHM	qL	qO	vHuqOH	SQH	MJSH	UHS	uqOSQ	RL	SQH	NIOHHsHLSK	H�PHrS	JU	qSQHOwRUH	UrHPRuRHM	qO	sqMRuRHM	vt	pQJLIH	xOMHOWW� �qv	zHHSRLIU�		�TORLI	SQH	PqTOUH	qu	PqLUSOTPSRqLK	|qv	sHHSRLIU	wRGG	vH	QHGM	wRSQ	OHrOHUHLSJSRVHU	qu	SQH	xwLHOK	SQH	NOPQRSHPS	JLM	�LIRLHHOUK	SQH	pqLUSOTPSRqL	zJLJIHO	JLM	SQH	pqLSOJPSqOU	Sq	MRUPTUU	SQH	rOqIOHUU	qu	SQH	}qO~K	JLt	rOqvGHsU	qu	PqLUSOTPSRqLK	SRsRLI	qO	rOqPHMTOHK	Uq	JU	Sq	H�rHMRSH	JGG	rQJUHU	qu	SQH	}qO~	Sq	PqsrGHSRqLW	pqLSOJPSqOU	JLM	�TvPqLSOJPSqOU	JOH	Sq	vH	OHrOHUHLSHM	JS	UTPQ	sHHSRLIUWW�	 xVHOSRsH	}qO~�	�JPQ	pqLSOJPSqO	UQJGG	SJ~H	RLSq	JPPqTLS	SQH	rqUURvGH	LHHM	uqO	qVHOSRsH	wqO~	RL	qOMHO	Sq	sHHS	SQH	pqLSOJPS	pqsrGHSRqL	�JSH	JLM	UQJGG	RLPGTMH	SQH	PqUSU	JUUqPRJSHM	wRSQ	UJRM	qVHOSRsH	wqO~	RL	SQHRO	pqLSOJPS	�TsWX		YZ[\Z�			�â�nc̀	icmnhflg_�W� NuSHO	SQH	pqLSOJPSqO	QJU	OHPHRVHM	uOqs	SQH	xwLHO	J	LqSRPH	Sq	rOqPHHM	qO	J	GHSSHO	qu	RLSHLSK	J	rOHPqLUSOTPSRqL	PqLuHOHLPH	wRGG	vH	QHGMW		oQH	rOqPHMTOHU	JLM	UPQHMTGRLI	qu	SQH	}qO~	wRGG	vH	MRUPTUUHMW
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GH IJ	JKL	MNLOPQRJNSOJTPQ	OPQULNLQOLV	SRTQW	JKL	XNPYLOJ	ZOKL[S\L	TQ	]PQJN̂OJ	_POS̀ LQJRV	L̂OK	]PQJN̂OJPN	RK̂\\	RSà TJ	̂	]PQRJNSOJTPQ	ZOKL[S\L	JP	JKL	]PQRJNSOJTPQ	b Q̂̂WLN	PU	TJR	PcQ	dPNe	TQ[TÔJTQW	RĴNJTQW	[̂JLR	̂Q[	LRJT̀ ĴL[	OP̀ M\LJTPQ	[̂JLR	PU	L̂OK	MK̂RL	PU	JKL	dPNe	̂Q[	TQ[TÔJTQW	TQUPǸ ĴTPQ	[LRONTaL[	TQ	]PQJN̂OJ	fgLQLN̂\V	ZSMM\L̀LQĴNh	̂Q[	PJKLN	OPQ[TJTPQRi	jZSà TJĴ\RjV	SRTQW	JKL	JT̀L	PU	OP̀ M\LJTPQ	RLJ	UPNJK	TQ	JKL	]PQJN̂OJ	_POS̀ LQJRG	kKL	XNPYLOJ	ZOKL[S\L	RSà TJJL[	ah	L̂OK	]PQJN̂OJPN	RK̂\\	aL	TQ	L\LOJNPQTO	UPǸ Ĵ	cTJK	MNL[LOLRRPN	\PWTO	̂Q[	[SN̂JTPQR	RMLOTUTL[	UPN	L̂OK	PU	JKL	dPNe	̂OJTlTJTLR	RLJ	UPNJK	PQ	JKL	ZOKL[S\L	PU	m̂\SLRG	Gn XNPOL[SNLR	̂Q[	NLoSTNL̀LQJR	[LRONTaL[	TQ	JKL	]PQJN̂OJ	fgLQLN̂\V	ZSMM\L̀LQĴNh	̂Q[	PJKLN	OPQ[TJTPQRi	ZLOJTPQ	PQ	jZSà TJĴ\Rj	RK̂\\	aL	UP\\PcL[	ah	̂\\	]PQJN̂OJPNR	̂Q[	JKL	INOKTJLOJ	JP	[LlL\PM	̂	XNPYLOJ	ZOKL[S\LGGp qQOL	̂	XNPYLOJ	ZOKL[S\L	TR	MSa\TRKL[	ah	JKL	INOKTJLOJ	̂Q[	̂MMNPlL[	ah	JKL	qcQLNV	TJ	RK̂\\	aL	RJNTOJ\h	LQUPNOL[	SQJT\	JKL	XNPYLOJ	TR	OP̀ M\LJL[V	SQ\LRR	TJ	aLOP̀ LR	QLOLRR̂Nh	JP	NLlTRL	TJ	ah	̂Q	̂MMNPMNT̂JL	P̀[TUTÔJTPQGrMPQ	TRRŜQOL	PU	JKL	̂MMNPlL[	XNPYLOJ	ZOKL[S\LV	L̂OK	]PQJN̂OJPN	RK̂\\	aL	NLRMPQRTa\L	UPN	TQJLNÛOTQW	̂Q[sPN	TQJLWN̂JTQW	TJR	dPNe	cTJK	JK̂J	PU	PJKLN	]PQJN̂OJPNR	̂Q[	JKL	qcQLN	̂Q[	UPN	OP̀ M\LJTQW	TJR	dPNe	TQ	JKL	̂\\PJJL[	JT̀LG	tQ	JKL	LlLQJ	JK̂J	JKL	]PQJN̂OJPNR	[P	QPJ	ONL̂JL	̂Q[sPN	̂WNLL	PQ	̂Q	TQJLWN̂JL[	XNPYLOJ	ZOKL[S\LV	JKL	]PQJN̂OJPNR	cT\\	̂aT[L	ah	JKL	XNPYLOJ	ROKL[S\L	MNLlTPSR\h	[LlL\PML[	ah	JKL	INOKTJLOJ	̂Q[	OPQĴTQL[	TQ	JKL	aT[	[POS̀ LQJRGGu								vq	XIwbxvkZ	cT\\	aL	̀ [̂L	PQ	̂Qh	PU	JKL	]PQJN̂OJR	SQJT\	JKL	ROKL[S\TQW	MNPOL[SNLR	TQ	JKTR	ZLOJTPQ	nGyzG{	K̂lL	aLLQ	OP̀ M\LJL[G|		}~��~�	����������	�����������	���	��������	�����������Gy tQ	JKL	LlLQJ	JKL	qcQLN	̂Q[	INOKTJLOJ	[LJLǸTQL	JK̂J	MLNUPǸ Q̂OL	PU	JKL	dPNe	K̂R	QPJ	MNPWNLRRL[	JP	JKL	\LlL\	PU	OP̀ M\LJTPQ	NLoSTNL[	ah	JKL	XNPYLOJ	ZOKL[S\L	JKL	qcQLN	RK̂\\	K̂lL	JKL	NTWKJ	JP	PN[LN	JKL	]PQJN̂OJPN	JP	ĴeL	OPNNLOJTlL	̂OJTPQ	QLOLRR̂Nh	JP	L�ML[TJL	JKL	MNPWNLRR	PU	OPQRJNSOJTPQ	TQO\S[TQW	cTJKPSJ	\T̀TĴJTPQ	PlLNJT̀L	cPNeV	̂[[TJTPQ̂\	cPNe	RKTUJRV	RSMM\hTQW	̂[[TJTPQ̂\	̀ Q̂MPcLN	PN	LoSTM̀ LQJ	̂R	cL\\	̂R	PJKLN	L�JN̂PN[TQ̂Nh	̀L̂RSNLRG		ZSOK	L�JN̂PN[TQ̂Nh	̀L̂RSNLR	RK̂\\	OPQJTQSL	SQJT\	JKL	MNPWNLRR	PU	JKL	dPNe	OPQUPǸR	JP	̀T\LRJPQL	[̂JLR	RLJ	UPNJK	TQ	JKL	XNPYLOJ	ZOKL[S\LGGH kKL	]PQJN̂OJPN	RK̂\\	QPJ	aL	LQJTJ\L[	JP	̂[[TJTPQ̂\	OP̀ MLQR̂JTPQ	TQ	OPQQLOJTPQ	cTJK	RSOK	L�JN̂PN[TQ̂Nh	L̀̂RSNLR	NLoSTNL[	ah	JKL	qcQLN	L�OLMJ	cKLQ	dPNe	MNPWNLRR	K̂R	aLLQ	[L\̂hL[	ah	LlLQJR	RSOK	̂R	\̂aPN	RJNTeLR	PN	Q̂JSN̂\		ÔĴRJNPMKLRG		kKL	qcQLN	NLRLNlLR	JKL	NTWKJ	JP	cTJKKP\[	M̂h̀ LQJR	[SL	SQ[LN	JKL	]PQJN̂OJ	_POS̀ LQJR	SQJT\	JKL	]PQJN̂OJPN	RSà TJR	̂	XNPYLOJ	ZOKL[S\L	�LOPlLNh	X\̂Q	TQO\S[TQW	̂	[̂T\h	cPNe	ROKL[S\L	JP	OP̀ M\LJL	̂\\	dPNe	TQ	OP̀ M\T̂QOL	cTJK	JKL	XNPYLOJ	ZOKL[S\LG		kKL	]PQJN̂OJPN	RK̂\\	aL	NLRMPQRTa\L	UPN	̂\\	OPRJR	PU	MNLM̂NTQW	̂Q[	MLNUPǸTQW	JKL	dPNe	T[LQJTUTL[	TQ	JKL	XNPYLOJ	ZOKL[S\L	�LOPlLNh	X\̂QGGn kKL	qcQLN	RK̂\\	K̂lL	JKL	NTWKJ	JP	[TNLOJ	JKL	]PQJN̂OJPN	JP	[L\̂hV	MPRJMPQL	PN	NLROKL[S\L	̂Qh	MPNJTPQ	PU	JKL	dPNe	JK̂J	̀ ĥ	TQJLNULNL	cTJK	PN	[TRNSMJ	JKL	PMLN̂JTPQR	PU	JKL	qcQLNG|	}~��	���������	���	�������	��	���	����kKL	]PQJN̂OJPN	RK̂\\	̀ êL	̂l̂T\̂a\LV	̂J	JKL	XNPYLOJ	RTJLV	JKL	]PQJN̂OJ	_POS̀ LQJRV	TQO\S[TQW	]K̂QWL	qN[LNRV	]PQRJNSOJTPQ	]K̂QWL	_TNLOJTlLRV	̂Q[	PJKLN	bP[TUTÔJTPQRV	TQ	WPP[	PN[LN	̂Q[	̀ N̂eL[	OSNNLQJ\h	JP	TQ[TÔJL	UTL\[	OK̂QWLR	̂Q[	RL\LOJTPQR	̀ [̂L	[SNTQW	OPQRJNSOJTPQV	̂Q[	JKL	̂MMNPlL[	ZKPM	_N̂cTQWRV	XNP[SOJ	_̂ĴV	Ẑ M̀\LRV	̂Q[	RT̀T\̂N	NLoSTNL[	RSà TJĴ\RG	kKLRL	RK̂\\	aL	TQ	L\LOJNPQTO	UPǸ	PN	M̂MLN	OPMhV	̂l̂T\̂a\L	JP	JKL	]PQRJNSOJTPQ	b Q̂̂WLNV	INOKTJLOJV	̂Q[	qcQLNV	̂Q[	[L\TlLNL[	JP	JKL	]PQRJNSOJTPQ	b Q̂̂WLN	UPN	RSà TJĴ\	JP	JKL	qcQLN	SMPQ	OP̀ M\LJTPQ	PU	JKL	dPNe	̂R	̂	NLOPN[	PU	JKL	dPNe	̂R	OPQRJNSOJL[G|	}~��	����	���������	�������	�����	���	�������|	}~��~�	ZKPM	_N̂cTQWR	̂NL	[N̂cTQWRV	[T̂WN̂̀ RV	ROKL[S\LRV	̂Q[	PJKLN	[̂Ĵ	RMLOT̂\\h	MNLM̂NL[	UPN	JKL	dPNe	ah	JKL	]PQJN̂OJPN	PN	̂	ZSaOPQJN̂OJPNV	ZSa�RSaOPQJN̂OJPNV	̀ Q̂SÛOJSNLNV	RSMM\TLNV	PN	[TRJNTaSJPN	JP	T\\SRJN̂JL	RP̀ L	MPNJTPQ	PU	JKL	dPNeG	x̂OK	RSà TJĴ\	RK̂\\	aL̂N	cNTJJLQ	OPQUTǸ ĴTPQ	JK̂J	]PQJN̂OJPN	K̂R	R̂JTRUTL[	]PQJN̂OJPN�R	Pa\TŴJTPQR	SQ[LN	JKL	]PQJN̂OJ	_POS̀ LQJR	cTJK	NLRMLOJ	JP	]PQJN̂OJPN�R	NLlTLc	̂Q[	̂MMNPl̂\	PU	JKL	RSà TJĴ\G	�LMNP[SOTQW	INOKTJLOJ�R	OPQRJNSOJTPQ	[N̂cTQW	TR	QPJ	̂OOLMĴa\L	UPN	RKPM	[N̂cTQW	RSà TJĴ\RG
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G	HIJKIK	LMNOPQR	STRT	TMU	VWWPXRMTRVNYXZ	XRTYOTMO	XQ[UOPWUXZ	\UM]NM̂TYQU	Q[TMRXZ	VYXRMPQRVNYXZ	_MNQ[PMUXZ	OVT̀MT̂XZ		N\UMTRVỲ	TYO	̂TVYRUYTYQU	\MNQUOPMUXZ	TYO	NR[UM	VY]NM̂TRVNY	]PMYVX[UO	_a	R[U	bNYRMTQRNM	RN	VWWPXRMTRU	̂TRUMVTWX	NM	UcPV\̂ UYR	]NM	XN̂ U	\NMRVNY	N]	R[U	dNMefG	HIJKIH	gT̂\WUX	TMU	\[aXVQTW	UhT̂\WUX	R[TR	VWWPXRMTRU	̂TRUMVTWXZ	UcPV\̂ UYRZ	NM	iNMê TYX[V\Z	TYO	UXRT_WVX[	XRTYOTMOX	_a	i[VQ[	R[U	dNMe	iVWW	_U	jPÒUOfG	HIJKIk	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWX	TMU	YNR	bNYRMTQR	SNQP̂ UYRXf	l[UVM	\PM\NXU	VX	RN	OÛNYXRMTRU	[Ni	R[U	bNYRMTQRNM	\MN\NXUX	RN	QNY]NM̂	RN	R[U	VY]NM̂TRVNY	̀VmUY	TYO	R[U	OUXV̀Y	QNYQU\R	Uh\MUXXUO	VY	R[U	bNYRMTQR	SNQP̂ UYRX	]NM	R[NXU	\NMRVNYX	N]	R[U	dNMe	]NM	i[VQ[	R[U	bNYRMTQR	SNQP̂ UYRX	MUcPVMU	XP_̂ VRRTWXf	nUmVUi	_a	R[U	oMQ[VRUQR	TYO	bNYXRMPQRVNY	pTYT̀UM	VX	XP_jUQR	RN	R[U	WV̂VRTRVNYX	N]	gUQRVNYX	qfrfst	R[MNP̀[	qfrfsrf	uY]NM̂TRVNYTW	XP_̂ VRRTWX	P\NY	i[VQ[	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	TMU	YNR	Uh\UQRUO	RN	RTeU	MUX\NYXVmU	TQRVNY	̂Ta	_U	XN	VOUYRV]VUO	VY	R[U	bNYRMTQR	SNQP̂ UYRXf	gP_̂ VRRTWX	R[TR	TMU	YNR	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRX	T̂a	_U	MURPMYUO	_a	R[U	bNYXRMPQRVNY	pTYT̀UM	NM	oMQ[VRUQR	iVR[NPR	TQRVNYfGHIJKIkIJl[U	bNYRMTQRNM	MU\MUXUYRX	TYO	iTMMTYRX	R[TR	TWW	g[N\	OMTiVỲX	X[TWW	_U	\MU\TMUO	_a	T	\UMXNY	NM	UYRVRa	\NXXUXXVỲ	Uh\UMRVXU	TYO	Uh\UMVUYQU	VY	R[U	RMTOU	]NM	i[VQ[	R[U	X[N\	OMTiVỲ	[TX	_UUY	\MU\TMUO	TYOZ	V]	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRX	NM	WTiZ	_a	T	WVQUYXUO	\MN]UXXVNYTW	UỲVYUUMfG	HIJKIv	l[U	bNYRMTQRNM	X[TWW	MUmVUi	]NM	QN̂ \WVTYQU	iVR[	R[U	bNYRMTQR	SNQP̂ UYRXZ	VYOVQTRU	MUmVUi	TYO	T\\MNmTW	VY	iMVRVỲZ	TYO	XP_̂ VR	RN	R[U	bNYXRMPQRVNY	pTYT̀UMZ	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWX	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRXZ	VY	TQQNMOTYQU	iVR[	R[U	LMNjUQR	XP_̂ VRRTW	XQ[UOPWU	T\\MNmUO	_a	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	NMZ	VY	R[U	T_XUYQU	N]	TY	T\\MNmUO	LMNjUQR	XP_̂ VRRTW	XQ[UOPWUZ	iVR[	MUTXNYT_WU	\MN̂ \RYUXX	TYO	VY	XPQ[	XUcPUYQU	TX	RN	QTPXU	YN	OUWTa	VY	R[U	dNMe	NM	VY	R[U	TQRVmVRVUX	N]	NR[UM	bNYRMTQRNMXZ	gU\TMTRU	bNYRMTQRNMXZ	NM	R[U	wiYUMxX	NiY	]NMQUXf	l[U	bNYRMTQRNM	X[TWW	QNN\UMTRU	iVR[	R[U	bNYXRMPQRVNY	pTYT̀UM	VY	R[U	QNNMOVYTRVNY	N]	R[U	bNYRMTQRNMxX	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWX	iVR[	MUWTRUO	ONQP̂ UYRX	XP_̂ VRRUO	_a	NR[UM	bNYRMTQRNMXf	yN	UhRUYXVNY	N]	RV̂U	iVWW	_U	̀MTYRUO	RN	R[U	bNYRMTQRNM	_UQTPXU	N]	]TVWPMU	RN	[TmU	g[N\	SMTiVỲXZ	\MNOPQR	OTRTZ	TYO	XT̂\WUX	XP_̂ VRRUO	VY	T̂\WU	RV̂U	RN	TWWNi	]NM	MUmVUi	_a	R[U	oMQ[VRUQR	NM	R[UVM	bNYXPWRTYRXfG	HIJKIz	{a	XP_̂ VRRVỲ	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	TYO	XV̂VWTM	XP_̂ VRRTWXZ	R[U	bNYRMTQRNM	MU\MUXUYRX	RN	R[U	wiYUMZ	bNYXRMPQRVNY	pTYT̀UMZ	TYO	oMQ[VRUQRZ	R[TR	R[U	bNYRMTQRNM	[TX	|s}	MUmVUiUO	TYO	T\\MNmUO	R[ÛZ	|r}	OURUM̂VYUO	TYO	mUMV]VUO	̂TRUMVTWXZ	]VUWO	̂UTXPMÛUYRX	TYO	]VUWO	QNYXRMPQRVNY	QMVRUMVT	MUWTRUO	R[UMURNZ	NM	iVWW	ON	XNZ	TYO	|~}	Q[UQeUO	TYO	QNNMOVYTRUO	R[U	VY]NM̂TRVNY	QNYRTVYUO	iVR[VY	XPQ[	XP_̂ VRRTWX	iVR[	R[U	MUcPVMÛUYRX	N]	R[U	dNMe	TYO	N]	R[U	bNYRMTQR	SNQP̂ UYRXfG	HIJKI�		dNMe	\UM]NM̂UO	iVR[NPR	T\\MNmUO	g[N\	SMTiVỲXZ	\MNOPQR	OTRTZ	XT̂\WUX	NM	XV̂VWTM	XP_̂ VRRTWX	TX	MUcPVMUO	_a	R[U	g\UQV]VQTRVNYX	VX	XP_jUQR	RN	TWW	QN̂ ÛYRX	TYO	QNYOVRVNYX	N]	T\\MNmTW	MÙTMOWUXX	N]	dNMe	\MǸMUXXf	bN̂ \WURUO	iNMe	̂PXR	_U	VY	TQQNMOTYQU	iVR[	TWW	QN̂ ÛYRX	TYO	QNYOVRVNYX	N]	T\\MNmTW	MÙTMOWUXX	N]	dNMe	\MǸMUXXf	oYa	\NMRVNY	N]	R[U	dNMe	\UM]NM̂UO	\MVNM	RN	MUmVUi	TYO	T\\MNmTW	_a	R[U	oMQ[VRUQR	N]	MUcPVMUO	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	NR[UM	gP_̂ VRRTWXZ	VX	\UM]NM̂UO	TR	bNYRMTQRNMxX	MVXef	yN	bNYRMTQR	TOjPXR̂UYRX	iVWW	_U	̂TOU	RN	QNMMUQR	NM	N̂OV]a	dNMe	VYXRTWWUO	iVR[NPR	T\\MNmTWfG	HIJKI�	l[U	dNMe	X[TWW	_U	VY	TQQNMOTYQU	iVR[	T\\MNmUO	XP_̂VRRTWX	UhQU\R	R[TR	R[U	bNYRMTQRNM	X[TWW	YNR	_U	MUWVUmUO	N]	MUX\NYXV_VWVRa	]NM	OUmVTRVNYX	]MN̂	R[U	MUcPVMÛUYRX	N]	R[U	bNYRMTQR	SNQP̂UYRX	_a	R[U	oMQ[VRUQRxX	T\\MNmTW	N]	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂VRRTWXZ	PYWUXX	R[U	bNYRMTQRNM	[TX	X\UQV]VQTWWa	YNRV]VUO	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	VY	iMVRVỲ	N]	XPQ[	OUmVTRVNY	TR	R[U	RV̂U	N]	XP_̂VRRTW	TYO	|s}	R[U	oMQ[VRUQR	[TX	̀VmUY	iMVRRUY	T\\MNmTW	RN	R[U	X\UQV]VQ	OUmVTRVNY	TX	T	̂VYNM	Q[TỲU	VY	R[U	dNMeZ	NM	|r}	T	b[TỲU	wMOUM	NM	bNYXRMPQRVNY	b[TỲU	SVMUQRVmU	[TX	_UUY	VXXPUO	TPR[NMV�VỲ	R[U	OUmVTRVNYf	l[U	bNYRMTQRNM	X[TWW	YNR	_U	MUWVUmUO	N]	MUX\NYXV_VWVRa	]NM	UMMNMX	NM	N̂VXXVNYX	VY	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂VRRTWXZ	_a	R[U	oMQ[VRUQRxX	T\\MNmTW	R[UMUN]fG	HIJKI�	l[U	bNYRMTQRNM	X[TWW	OVMUQR	X\UQV]VQ	TRRUYRVNYZ	VY	iMVRVỲ	NM	NY	MUXP_̂ VRRUO	g[N\	SMTiVỲXZ	LMNOPQR	STRTZ	gT̂\WUXZ	NM	XV̂VWTM	XP_̂ VRRTWXZ	RN	MUmVXVNYX	NR[UM	R[TY	R[NXU	MUcPUXRUO	_a	R[U	bNYXRMPQRVNY	pTYT̀UM	TYO	oMQ[VRUQR	NY	\MUmVNPX	XP_̂ VRRTWXf	uY	R[U	T_XUYQU	N]	XPQ[	YNRVQUZ	R[U	oMQ[VRUQRxX	T\\MNmTW	N]	T	MUXP_̂ VXXVNY	X[TWW	YNR	T\\Wa	RN	XPQ[	MUmVXVNYXfG	HIJKIJ�	l[U	bNYRMTQRNM	X[TWW	YNR	_U	MUcPVMUO	RN	\MNmVOU	\MN]UXXVNYTW	XUMmVQUX	R[TR	QNYXRVRPRU	R[U	\MTQRVQU	N]	TMQ[VRUQRPMU	NM	UỲVYUUMVỲ	PYWUXX	XPQ[	XUMmVQUX	TMU	X\UQV]VQTWWa	MUcPVMUO	_a	R[U	bNYRMTQR	SNQP̂ UYRX	]NM	T	\NMRVNY	N]	
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GHI	JKLM	KL	NOPIQQ	GHI	RKOGLSTGKL	OIIUQ	GK	VLKWXUI	QNTH	QILWXTIQ	XO	KLUIL	GK	TSLLY	KNG	GHI	RKOGLSTGKLZQ	LIQVKOQX[XPXGXIQ	\KL	TKOQGLNTGXKO	]ISOQ̂	]IGHKUQ̂	GITHOX_NIQ̂	QI_NIOTIQ̂	SOU	VLKTIUNLIQ̀	aHI	RKOGLSTGKL	QHSPP	OKG	[I	LI_NXLIU	GK	VLKWXUI	VLK\IQQXKOSP	QILWXTIQ	XO	WXKPSGXKO	K\	SVVPXTS[PI	PSb̀c	defgefhef	i\	VLK\IQQXKOSP	UIQXjO	QILWXTIQ	KL	TILGX\XTSGXKOQ	[Y	S	UIQXjO	VLK\IQQXKOSP	LIPSGIU	GK	QYQGI]Q̂	]SGILXSPQ̂	KL	I_NXV]IOG	SLI	QVITX\XTSPPY	LI_NXLIU	K\	GHI	RKOGLSTGKL	[Y	GHI	RKOGLSTG	kKTN]IOGQ̂	GHI	lbOIL	SOU	GHI	mLTHXGITG	bXPP	QVITX\Y	SPP	VIL\KL]SOTI	SOU	UIQXjO	TLXGILXS	GHSG	QNTH	QILWXTIQ	]NQG	QSGXQ\Ỳ	aHI	RKOGLSTGKL	QHSPP	[I	IOGXGPIU	GK	LIPY	NVKO	GHI	SUI_NSTY	SOU	STTNLSTY	K\	GHI	VIL\KL]SOTI	SOU	UIQXjO	TLXGILXS	VLKWXUIU	XO	GHI	RKOGLSTG	kKTN]IOGQ̀	aHI	RKOGLSTGKL	QHSPP	TSNQI	QNTH	QILWXTIQ	KL	TILGX\XTSGXKOQ	GK	[I	VLKWXUIU	[Y	SO	SVVLKVLXSGIPY	PXTIOQIU	UIQXjO	VLK\IQQXKOSP̂	bHKQI	QXjOSGNLI	SOU	QISP	QHSPP	SVVISL	KO	SPP	ULSbXOjQ̂	TSPTNPSGXKOQ̂	QVITX\XTSGXKOQ̂	TILGX\XTSGXKOQ̂	nHKV	kLSbXOjQ̂	SOU	KGHIL	QN[]XGGSPQ	VLIVSLIU	[Y	QNTH	VLK\IQQXKOSP̀	nHKV	kLSbXOjQ̂	SOU	KGHIL	QN[]XGGSPQ	LIPSGIU	GK	GHI	JKLM̂	UIQXjOIÛ	KL	TILGX\XIU	[Y	QNTH	VLK\IQQXKOSP̂	X\	VLIVSLIU	[Y	KGHILQ̂	QHSPP	[ISL	QNTH	VLK\IQQXKOSPZQ	bLXGGIO	SVVLKWSP	bHIO	QN[]XGGIU	GK	GHI	mLTHXGITG̀	aHI	lbOIL̂	GHI	mLTHXGITĜ	SOU	GHI	RKOQGLNTGXKO	oSOSjIL	QHSPP	[I	IOGXGPIU	GK	LIPY	NVKO	GHI	SUI_NSTY	SOU	STTNLSTY	K\	GHI	QILWXTIQ̂	TILGX\XTSGXKOQ̂	SOU	SVVLKWSPQ	VIL\KL]IU	KL	VLKWXUIU	[Y	QNTH	UIQXjO	VLK\IQQXKOSPQ̂	VLKWXUIU	GHI	lbOIL	SOU	mLTHXGITG	HSWI	QVITX\XIU	GK	GHI	RKOGLSTGKL	GHI	VIL\KL]SOTI	SOU	UIQXjO	TLXGILXS	GHSG	QNTH	QILWXTIQ	]NQG	QSGXQ\Ỳ	pNLQNSOG	GK	GHXQ	nITGXKO	q̀rs̀rt̂	GHI	mLTHXGITG	bXPP	LIWXIb	SOU	SVVLKWI	KL	GSMI	KGHIL	SVVLKVLXSGI	STGXKO	KO	QN[]XGGSPQ	KOPY	\KL	GHI	PX]XGIU	VNLVKQI	K\	THITMXOj	\KL	TKO\KL]SOTI	bXGH	XO\KL]SGXKO	jXWIO	SOU	GHI	UIQXjO	TKOTIVG	IuVLIQQIU	XO	GHI	RKOGLSTG	kKTN]IOGQ̀	aHI	RKOQGLNTGXKO	oSOSjIL	QHSPP	LIWXIb	QN[]XGGSPQ	\KL	QI_NIOTXOĵ	TKOQGLNTGS[XPXGŶ	SOU	TKKLUXOSGXKO	X]VSTGQ	KO	KGHIL	RKOGLSTGKLQ̀c	defgefheg	i\	GHI	RKOGLSTG	kKTN]IOGQ	LI_NXLI	GHI	RKOGLSTGKLZQ	UIQXjO	VLK\IQQXKOSP	GK	TILGX\Y	GHSG	GHI	JKLM	HSQ	[IIO	VIL\KL]IU	XO	STTKLUSOTI	bXGH	GHI	UIQXjO	TLXGILXŜ	GHI	RKOGLSTGKL	QHSPP	\NLOXQH	QNTH	TILGX\XTSGXKOQ	GK	GHI	RKOQGLNTGXKO	oSOSjIL	SOU	mLTHXGITG	SG	GHI	GX]I	SOU	XO	GHI	\KL]	QVITX\XIU	[Y	GHI	mLTHXGITG̀c		defgefhed	i\	XG	XQ	GHI	VKQXGXKO	K\		GHI	RKOGLSTGKL̂	KL	HXQ	KL	HIL	PXTIOQIU	UIQXjO	VLK\IQQXKOSP̂	GHSG	GHI	lbOIL	SOU	mLTHXGITG	HSWI	OKG	VLKWXUIU	SPP	VIL\KL]SOTI	SOU	UIQXjO	TLXGILXŜ	GHI	RKOGLSTGKL	QHSPP	LI_NIQG	SUUXGXKOSP	TLXGILXS	XO	bLXGXOj	[I\KLI	VLKTIIUXOj	bXGH	GHI	VLK\IQQXKOSP	QILWXTIQ	UIQTLX[IU	XO	q̀rs̀rt̀		pLKTIIUXOj	bXGH	GHI	VLK\IQQXKOSP	QILWXTIQ	QHSPP	[I	IWXUIOTI	GHSG	GHI	lbOIL	SOU	mLTHXGITG	HSWI	VLKWXUIU	SPP	OITIQQSLY	VIL\KL]SOTI	SOU	UIQXjO	TLXGILXS̀c	defd	vwx	yz	{|}xc	defdef	aHI	RKOGLSTGKL	QHSPP	TKO\XOI	KVILSGXKOQ	SG	GHI	QXGI	GK	SLISQ	VIL]XGGIU	[Y	SVVPXTS[PI	PSbQ̂	QGSGNGIQ̂	KLUXOSOTIQ̂	TKUIQ̂	LNPIQ	SOU	LIjNPSGXKOQ̂	PSb\NP	KLUILQ	K\	VN[PXT	SNGHKLXGXIQ̂	SOU	GHI	RKOGLSTG	kKTN]IOGQ	SOU	QHSPP	OKG	NOLISQKOS[PY	IOTN][IL	GHI	QXGI	bXGH	]SGILXSPQ	KL	I_NXV]IOG̀c		defdefef		vwx	yz	~�|��|��w	���	{|}x�r̀ �STH	RKOGLSTGKL	QHSPP	TKKVILSGI	bXGH	GHI	lbOIL	XO	]SMXOj	SWSXPS[PI	\KL	GHI	lbOILZQ	NQÎ	SLISQ	K\	GHI	TK]VPIGIU	KL	VSLGXSPPY	TK]VPIGIU	[NXPUXOj�Q�	KL	QXGI	SQ	VLKWXUIU	\KL	XO	mLGXTPI	�̂	nITGXKO	�̀�̀	aHI	lbOIL	QHSPP	HSWI	GHI	LXjHG	GK	GSMI	VKQQIQQXKO	K\	SOU	GK	NQI	SOY	TK]VPIGIU	KL	VSLGXSPPY	TK]VPIGIU	VKLGXKOQ	K\	GHI	[NXPUXOj	KL	QXGI	IWIO	GHKNjH	GHI	GX]I	K\	TK]VPIGXOj	GHI	IOGXLI	JKLM	KL	QNTH	VKLGXKO	K\	GHI	JKLM	]SY	OKG	HSWI	IuVXLIÙ	nNTH	NQI	QHSPP	OKG	TKOQGXGNGI	STTIVGSOTI	GHILIK\̀	nNTH	KTTNVSOTY	QHSPP	XO	OK	bSY	S[LKjSGI	SOY	QVITX\XIU	bSLLSOGXIQ	KL	jNSLSOGXIQ	\KL	]SGILXSPQ̂	bKLM]SOQHXV	KL	KVILSGXKO	K\	I_NXV]IOG	VILGSXOXOj	GK	GHI	KTTNVXIU	VKLGXKOQ̀s̀ �STH	RKOGLSTGKL	QHSPP	TKKVILSGI	bXGH	GHI	lbOIL	XO	]SMXOj	SWSXPS[PI	\KL	GHI	lbOILZQ	NQI	QNTH	[NXPUXOj	QILWXTIQ	SQ	HISGXOĵ	WIOGXPSGXOĵ	TKKPXOĵ	bSGIL̂	PXjHGXOj	SOU	GIPIVHKOI	\KL	GHI	QVSTI	KL	QVSTIQ	GK	[I	KTTNVXIÛ	SOU	X\	GHI	I_NXV]IOG	LI_NXLIU	GK	\NLOXQH	QNTH	QILWXTIQ	XQ	OKG	IOGXLIPY	TK]VPIGIU	SG	GHI	GX]I	GHI	lbOIL	UIQXLIQ	GK	KTTNVY	GHI	S\KLIQSXU	QVSTI	KL	QVSTIQ̂	GHI	RKOGLSTGKL	QHSPP	]SMI	IWILY	LISQKOS[PI	I\\KLG	GK	TK]VPIGI	QNTH	VSLG	K\	XGQ	JKLM	SQ	QKKO	SQ	VKQQX[PI	GK	GHI	IuGIOG	GHSG	GHI	OITIQQSLY	I_NXV]IOG	TSO	[I	VNG	XOGK	KVILSGXKO	SOU	NQÌq̀ oNGNSPPY	STTIVGS[PI	SLLSOjI]IOGQ	QHSPP	[I	]SUI	SQ	GK	GHI	bSLLSOGXIQ	KL	jNSLSOGXIQ	S\\ITGXOj	SPP	JKLM	SQQKTXSGIU	GHILIbXGH̀�̀ nNTH	KTTNVSOTY	KL	NQI	QHSPP	OKG	TK]]IOTI	VLXKL	GK	S	GX]I	]NGNSPPY	SjLIIU	GK	[Y	GHI	lbOIL	SOU	RKOGLSTGKL	SOU	GK	bHXTH	GHI	XOQNLSOTI	TK]VSOY	KL	TK]VSOXIQ	VLKWXUXOj	GHI	VLKVILGY	XOQNLSOTI	HSWI	TKOQIOGIU	[Y	IOUKLQI]IOG	GK	GHI	VKPXTY	KL	VKPXTXIQ̀	nNTH	KTTNVSOTY	QHSPP	[I	UKTN]IOGIU	
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FGHI	JK	JLLMNLMGJHOPQ	OROSTHOU	VOMHGWGSJHO	NW	XTYZHJKHGJP	VN[LPOHGNK\]	̂_̀̂_a	bIO	VNKHMJSHNM	ZIJPP	SNNMUGKJHO	HIO	VNKHMJSHNMcZ	NLOMJHGNKZ	FGHId	JKU	ZOSTMO	HIO	JLLMNeJP	NWd	HIO	VNKZHMTSHGNK	fJKJgOM	YOWNMO	TZGKg	JKQ	LNMHGNK	NW	HIO	ZGHO\]	̂_̀h	ijkklmn	omp	qokrslmn]	̂_̀h_̀	bIO	VNKHMJSHNM	ZIJPP	YO	MOZLNKZGYPO	WNM	STHHGKgd	WGHHGKgd	NM	LJHSIGKg	MOtTGMOU	HN	SN[LPOHO	HIO	uNMv	NM	HN	[JvO	GHZ	LJMHZ	WGH	HNgOHIOM	LMNLOMPQ\	wPP	JMOJZ	MOtTGMGKg	STHHGKgd	WGHHGKgd	NM	LJHSIGKg	ZIJPP	YO	MOZHNMOU	HN	HIO	SNKUGHGNK	ORGZHGKg	LMGNM	HN	HIO	STHHGKgd	WGHHGKgd	NM	LJHSIGKgd	TKPOZZ	NHIOMFGZO	MOtTGMOU	YQ	HIO	VNKHMJSH	xNST[OKHZ\]		̂_̀h_̀_̀	bIO	FNMU	yKOFy	TZOU	zOMOGK	ZIJPP	[OJK	uNMv	FIGSI	IJZ	YOOK	NM	GZ	HN	YO	GKZHJPPOU	TKUOM	HIO	HOM[Z	NW	VNKHMJSH	WNM	HIGZ	LMN{OSH\		bIO	FNMU	yORGZHGKgy	TZOU	zOMOGK	ZIJPP	[OJK	ORGZHGKg	SNKUGHGNKZ	LMOeGNTZ	HN	HIO	JFJMU	NW	J	VNKHMJSH	WNM	HIGZ	LMN{OSH\]		̂_̀h_̀_a	|K	NMUOM	HN	OPG[GKJHO	STHHGKg	JKU	LJHSIGKg	JZ	[TSI	JZ	LNZZGYPOd	OJSI	VNKHMJSHNM	ZIJPPd	UTMGKg	HIO	LMNgMOZZ	NW	HIO	uNMv	}TMKGZI	HN	HIO	~OKOMJP	VNKZHMTSHGNK	VNKHMJSHNM	FIN	ZIJPP	HIOK	GKZHJPP	HIO[d	LMNLOM	ZPOOeOZd	GKZOMHZd	OHS\	JZ	MOtTGMOU	WNM	IGZ	NM	IOM	KOF	uNMv	JKU	ZIJPP	gGeO	LMNLOM	JKU	UOHJGPOU	GKZHMTSHGNKZ	HN	NHIOMZ	FIOMO	uNMv	[JQ	YO	JWWOSHOU	YQ	HIOGM	uNMvd	FGHI	JUOtTJHO	KNHGSO	LMGNM	HN	HIO	OMOSHGNK	NW	KOF	uNMv\		VTHHGKg	JKU	LJHSIGKg	uNMv	JZ	MOtTGMOU	HN	GKZHJPP	KOF	FNMv	NM	MO[NeO	ORGZHGKg	uNMv	ZIJPP	YO	UNKO	SJMOWTPPQ	JKU	KOJHPQ	FGHI	JZ	PGHHPO	UJ[JgO	JZ	LNZZGYPO]		̂_̀h_̀_̂	�KPOZZ	NHIOMFGZO	ZLOSGWGOU	GK	HIO	VNKHMJSH	�~OKOMJPd	XTLLPO[OKHJMQ	JKU	NHIOM	SNKUGHGNKZd	NM	HIO	LPJKZ	JKU	ZLOSGWGSJHGNKZ�		OJSI		VNKHMJSHNM	GZ	MOZLNKZGYPO	WNM	HIOGM	NFK	STHHGKgd	MO[NeJPZ	JKU	LJHSIGKg	MOtTGMOU	WNM	HIO	LMNLOM	GKZHJPPJHGNK	NM	OROSTHGNK	NW	HIOGM	uNMvd	JZ	UOWGKOU	GK	HIO	XLOSGWGSJHGNKZ\		VNMO	UMGPPGKg	MO[JGKZ	HIO	MOZLNKZGYGPGHQ	NW	OJSI	VNKHMJSHNM\]		̂_̀h_̀_h	wKQ	SNZHZ	SJTZOU	YQ	UOWOSHGeO	NM	GPP�HG[OU	uNMv	ZIJPP	YO	YNMKO	YQ	HIO	VNKHMJSHNM	MOZLNKZGYPOd	HIOMOWNMO\		wKQ	VNKHMJSHNM	FIN	GZ	MOtTGMOU	HN	STH	JKU	LJHSI	IGZ	NM	IOM	KOF	uNMv	HN	LMNeGUO	SNKUGHGNKZ	WNM	NHIOM	VNKHMJSHNMZ	HN	SN[LPOHO	HIOGM	KOF	uNMv	JKU	FIN	FJZ	KNH	gGeOK	JUOtTJHO	LMGNM	KNHGSO	NW	HIO	SNKUGHGNKZ	MOtTGMOU	WNM	SN[LPOHGNK	NW	ZTSI	uNMv	YOWNMO	UNGKg	IGZ	NM	IOM	FNMvd	ZIJPP	SIJMgO	HIO	VNKHMJSHNM	GK	UOWJTPH	HIO	UNST[OKHOU	SNZH	NW	HIO	STHHGKg	JKU	LJHSIGKg	uNMv	LPTZ	���	WNM	NeOMIOJU	JKU	LMNWGH	TKPOZZ	NHIOMFGZO	ZLOSGWGOU\]		̂_̀h_̀_�	VTHHGKg	JKU	LJHSIGKg	NW	JKQ	uNMv	ZIJPP	YO	[JUO	GK	ZTSI	J	[JKKOM	JZ	HN	KNH	YMOJSI	JKQ	LMNeGZGNKZ	NW	JKQ	gTJMJKHOO	NM	FJMMJKHQ	NK	ORGZHGKg	FNMv	POWH	GK	LPJSO	NM	gTJMJKHQ	NM	FJMMJKHQ	MOtTGMOU	WNM	IGZ	NM	IOM	KOF	uNMv\		�JHSIGKg	NW	uNMv	ZIJPP	[JHSI	ORGZHGKg	JU{JSOKH	ZTMWJSOZ	JKU	LJHSIFNMv	ZIJPP	YO	UGZgTGZOU	SN[LPOHOPQ	HN	IGUO	JKQ	HMJSO	NW	LJHSIGKg\]	̂_̀h_a	bIO	VNKHMJSHNM	ZIJPP	KNH	UJ[JgO	NM	OKUJKgOM	J	LNMHGNK	NW	HIO	uNMv	NM	WTPPQ	NM	LJMHGJPPQ	SN[LPOHOU	SNKZHMTSHGNK	NW	HIO	�FKOMd	XOLJMJHO	VNKHMJSHNMZd	NM	NW	NHIOM	VNKHMJSHNMZ	YQ	STHHGKgd	LJHSIGKgd	NM	NHIOMFGZO	JPHOMGKg	ZTSI	SNKZHMTSHGNKd	NM	YQ	ORSJeJHGNK\	bIO	VNKHMJSHNM	ZIJPP	KNH	STH	NM	NHIOMFGZO	JPHOM	SNKZHMTSHGNK	YQ	HIO	�FKOMd	XOLJMJHO	VNKHMJSHNMZd	NM	YQ	NHIOM	VNKHMJSHNMZ	ORSOLH	FGHI	FMGHHOK	SNKZOKH	NW	HIO	VNKZHMTSHGNK	fJKJgOMd	�FKOMd	JKU	ZTSI	NHIOM	VNKHMJSHNMZ	NM	XOLJMJHO	VNKHMJSHNMZ\	VNKZOKH	ZIJPP	KNH	YO	TKMOJZNKJYPQ	FGHIIOPU\	bIO	VNKHMJSHNM	ZIJPP	KNH	TKMOJZNKJYPQ	FGHIINPUd	WMN[	HIO	XOLJMJHO	VNKHMJSHNMZd	NHIOM	VNKHMJSHNMZd	NM	HIO	�FKOMd	GHZ	SNKZOKH	HN	STHHGKg	NM	NHIOMFGZO	JPHOMGKg	HIO	uNMv\]	̂_̀�	i��omlmn	��]	̂_̀�_̀	bIO	VNKHMJSHNM	ZIJPP	vOOL	HIO	LMO[GZOZ	JKU	ZTMMNTKUGKg	JMOJ	WMOO	WMN[	JSST[TPJHGNK	NW	FJZHO	[JHOMGJPZ	JKU	MTYYGZI	SJTZOU	YQ	NLOMJHGNKZ	TKUOM	HIO	VNKHMJSH\	wH	SN[LPOHGNK	NW	HIO	uNMvd	HIO	VNKHMJSHNM	ZIJPP	MO[NeO	FJZHO	[JHOMGJPZd	MTYYGZId	HIO	VNKHMJSHNMcZ	HNNPZd	SNKZHMTSHGNK	OtTGL[OKHd	[JSIGKOMQd	JKU	ZTMLPTZ	[JHOMGJPZ	WMN[	JKU	JYNTH	HIO	�MN{OSH\		|W	HIO	VNKHMJSHNM	WJGPZ	HN	SPOJK	TL	JZ	LMNeGUOU	GK	HIO	VNKHMJSH	xNST[OKHZd	HIO	�FKOMd	NM	VNKZHMTSHGNK	fJKJgOM	FGHI	HIO	�FKOMcZ	JLLMNeJPd	[JQ	UN	ZN	JKU	HIO	�FKOM	ZIJPP	YO	OKHGHPOU	HN	MOG[YTMZO[OKH	WMN[	HIO	VNKHMJSHNM\����������	��������]	̂_̀�_a	wPP	UOYMGZ	MOtTGMOU	HN	YO	MO[NeOU	WMN[	HIO	�MN{OSH	ZIJPP	YO	MO[NeOU	GK	JSSNMUJKSO	FGHI	JPP	JLLPGSJYPO	MTPOZdMOgTPJHGNKZ	JKU	ZHJHTHOZd	FIGSI	[JQ	LOMHJGK	HIOMOHN	�	GK	JSSNMUJKSO	FGHI	HIO	JTHINMGHQ	IJeGKg	{TMGZUGSHGNK\	bIOVNKHMJSHNM	ZIJPP	FJMMJKH	HIJH	JPP	UOYMGZ	ZIJPP	YO	UGZLNZOU	NW	GK	JSSNMUJKSO	FGHI	JPP	MTPOZd	MOgTPJHGNKZ	JKU	ZHJHTHOZJLLPGSJYPO	HIOMOHN	JKU	JH	J	WJSGPGHQ	LOM[GHHOU	JKU	JTHINMG�OU	HN	MOSOGeO	[JHOMGJPZ	NW	HIO	HQLO	JKU	KJHTMO	ZN	MO[NeOU
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GHIJ	KLM	NHMJOPMPQ	RLM	SITKHUVKIH	PLUWW	LIWX	KLM	YZTMH	GHMM	UTX	LUHJWMPP	IG[	GHIJ	IH	VITVMHTOT\	UT]	VWUOJMX	WOÛOWOK]	HMP_WKOT\	GHIJ	KLM	OJNHINMH	IH	_TWUZG_W	HMJÌUW	UTXaIH	XOPNIPUW	IG	P_VL	XM̂HOPQ	SITKHUVKIHP	UHM	MTVI_HU\MX	KI	HMV]VWM	UP	J_VL	JUKMHOUW	UP	OP	NHUVKOVUWQb	cdef	ghhijj	kl	mlnoRLM	SITKHUVKIH	PLUWW	NHÌOXM	KLM	YZTMH[	SITPKH_VKOIT	pUTU\MH[	UTX	qHVLOKMVK	ZOKL	UVVMPP	KI	KLM	rIHs	OT	NHMNUHUKOIT	UTX	NHI\HMPP	ZLMHM̀MH	WIVUKMXQb	cdet	ulvwxkyijz	{wki|kj	w|}	~l�vny��kjRLM	SITKHUVKIH	PLUWW	NU]	UWW	HI]UWKOMP	UTX	WOVMTPM	GMMPQ	RLM	SITKHUVKIH	PLUWW	XMGMTX	P_OKP	IH	VWUOJP	GIH	OTGHOT\MJMTK	IG	VIN]HO\LKP	UTX	NUKMTK	HO\LKP	UTX	PLUWW	LIWX	KLM	YZTMH[	SITPKH_VKOIT	pUTU\MH[	UTX	qHVLOKMVK	LUHJWMPP	GHIJ	WIPP	IT	UVVI_TK	KLMHMIG[	̂_K	PLUWW	TIK	̂M	HMPNITPÔWM	GIH	XMGMTPM	IH	WIPP	ZLMT	U	NUHKOV_WUH	XMPO\T[	NHIVMPP[	IH	NHIX_VK	IG	U	NUHKOV_WUH	JUT_GUVK_HMH	IH	JUT_GUVK_HMHP	OP	HM�_OHMX	̂]	KLM	SITKHUVK	�IV_JMTKP[	IH	ZLMHM	KLM	VIN]HO\LK	̀OIWUKOITP	UHM	VITKUOTMX	OT	�HUZOT\P[	�NMVOGOVUKOITP[	IH	IKLMH	XIV_JMTKP	NHMNUHMX	̂]	KLM	YZTMH[	qHVLOKMVK[	IH	SITPKH_VKOIT	pUTU\MHQ	�IZM̀MH[	OG	UT	OTGHOT\MJMTK	IG	U	VIN]HO\LK	IH	NUKMTK	OP	XOPVÌMHMX	̂][	IH	JUXM	sTIZT	KI[	KLM	SITKHUVKIH[	KLM	SITKHUVKIH	PLUWW	̂M	HMPNITPÔWM	GIH	KLM	WIPP	_TWMPP	KLM	OTGIHJUKOIT	OP	NHIJNKW]	G_HTOPLMX	KI	KLM	qHVLOKMVK	KLHI_\L	KLM	SITPKH_VKOIT	pUTU\MHQb	cde�	�|}i�|y�yhwkyl|b	cde�de	RI	KLM	G_WWMPK	M�KMTK	NMHJOKKMX	̂]	WUZ[	KLM	SITKHUVKIH	PLUWW	OTXMJTOG]	UTX	LIWX	LUHJWMPP	KLM	YZTMH[	SITPKH_VKOIT	pUTU\MH[	qHVLOKMVK[		UTX	KLMOH	HMPNMVKÒM	XOHMVKIHP[	KH_PKMMP[	IGGOVMHP[	MJNWI]MMP[	U\MTKP[	VITP_WKUTKP[	OTKMHOJ	UXJOTOPKHUKIHP[	U_KLIHO�MX	̀IW_TKMMHP	UTX	VIJJOKKMM	JMĴ MHP[	PK_XMTKP[	KMUVLMHP[	U_�OWOUH]	OTPKH_VKIHP[	UTX	JMĴ MHP	IG	KLM	�IUHX	IG	�X_VUKOIT	�VIWWMVKÒMW]	��TXMJTOKMMP��	GHIJ	UTX	U\UOTPK	VWUOJP[	XUJU\MP[	WIPPMP	UTX	M�NMTPMP[	OTVW_XOT\	̂_K	TIK	WOJOKMX	KI	UKKIHTM]P�	GMMP[	UHOPOT\	I_K	IG	IH	HMP_WKOT\	GHIJ	NMHGIHJUTVM	IG	KLM	rIHs[	ZLMT	P_VL	VWUOJ[	XUJU\M[	WIPP	IH	M�NMTPM	OP	UKKHÔ_KÛWM	KI	̂IXOW]	OT�_H][	POVsTMPP[	XOPMUPM[	IH	XMUKL[	IH	KI	OT�_H]	KI	IH	XMPKH_VKOIT	IG	KUT\ÔWM	NHINMHK]	�IKLMH	KLUT	KLM	rIHs	OKPMWG[	UTX	OTVW_XOT\	WIPP	IG	_PM�[	̂_K	ITW]	KI	KLM	M�KMTK	VU_PMX[	OT	ZLIWM	IH	NUHK[	̂]	KLM		UVKP	IH	IJOPPOITP[	IH	IKLMH	V_WNÛWM	VITX_VK[	IG	KLM	SITKHUVKIH[	U	�_̂VITKHUVKIH[	UT]ITM	XOHMVKW]	IH	OTXOHMVKW]	MJNWI]MX	̂]	KLMJ[	IH	UT]ITM	GIH	ZLIPM	UVKP	KLM]	JU]	̂M	WOÛWM[	HM\UHXWMPP	IG	ZLMKLMH	IH	TIK	P_VL	VWUOJ[	XUJU\M[	WIPP[	IH	M�NMTPM	OP	VU_PMX	OT	NUHK	̂]	UT	�TXMJTOKMMQ		RLM	SITKHUVKIH	U\HMMP	KI	OTVW_XM	KLM	GIWWIZOT\	OTXMJTOK]	NHÌOPOIT	OT	MUVL	UTX	M̀MH]	VITKHUVK	OK	MTKMHP	OTKI	ZOKL	U	P_̂VITKHUVKIH[	UTX	KI	HM�_OHM	KLUK	P_̂VITKHUVKIH	KI	OTVW_XM	P_VL	NHÌOPOIT	OT	MUVL	VITKHUVK	OK	MTKMHP	OTKI	ZOKL	UT]	WIZMH	KOMH	P_̂VITKHUVKIH�	RI	KLM	G_WWMPK	M�KMTK	NMHJOKKMX	̂]	WUZ[	�_̂VITKHUVKIH	PLUWW	OTXMJTOG]	UTX	LIWX	LUHJWMPP	KLM	SITKHUVKIH[	YZTMH[	SITPKH_VKOIT	pUTU\MH	[	qHVLOKMVK[		UTX	MUVL	IG	KLMOH	HMPNMVKÒM	HMNHMPMTKUKÒMP[	MJNWI]MMP[	XOHMVKIHP[	IGGOVMHP[	VITP_WKUTKP	UTX	U\MTKP[	GHIJ	UTX	U\UOTPK	UT]	UTX	UWW	VWUOJP[	P_OKP[	UVKOITP[	XM̂KP[	XUJU\MP[	GOTMP[	NMTUWKOMP[	VIPKP[	VLUH\MP	UTX	M�NMTPMP[	OTVW_XOT\	UKKIHTM]P�	GMMP	UTX	VI_HK	VIPKP[	UHOPOT\	I_K	IG[	HMWUKOT\	KI	IH	HMP_WKOT\	GHIJ	KLM	NMHGIHJUTVM	IG	KLOP	�_̂VITKHUVK[	OTVW_XOT\[	̂_K	TIK	WOJOKMX	KI[	ÎXOW]	OT�_H]	UTXaIH	NHINMHK]	XUJU\M[	KI	KLM	M�KMTK	VU_PMX[	OT	ZLIWM	IH	OT	NUHK[	̂]	UVKP[	UVKOITP[	IJOPPOITP[	GU_WK	IH	ĤMUVL	IG	KLM	�_̂VITKHUVKIH[	OKP	MJNWI]MMP[	U\MTKP[	P_̂VITKHUVKIHP[	P_NNWOMHP	UTXaIH	JUKMHOUWJMT[	HM\UHXWMPP	IG	ZLMKLMH	IH	TIK	P_VL	VWUOJ	OP	VU_PMX	OT	NUHK	̂]	U	NUHK]	OTXMJTOGOMX	LMHM_TXMHQb		cde�dede	RI	KLM	JU�OJ_J	M�KMTK	NMHJOKKMX	̂]	WUZ[	KLM	SITKHUVKIH	LMHM̂]	UPP_JMP	KLM	MTKOHM	HMPNITPÔOWOK]	UTX	WOÛOWOK]	GIH	UT]	UTX	UWW	XUJU\M	�WO�_OXUKMX[	XOHMVK	IH	VITPM�_MTKOUW�	UTX	OT�_H]	�OTVW_XOT\	XMUKL�[	XOPMUPM	IH	POVsTMPP	IG	UT]	sOTX	IH	TUK_HM	ZLUKPIM̀MH[	KI	UWW	NMHPITP[	ZLMKLMH	IH	TIK	MJNWI]MMP	IG	KLM	SITKHUVKIH[	UTX	KI	UWW	NHINMHK]	UTX	_̂POTMPP	IH	̂_POTMPPMP[	VU_PMX	̂][	HMP_WKOT\	GHIJ[	UHOPOT\	I_K	IG[	IH	IVV_HHOT\	OT	VITTMVKOIT	ZOKL�UQ KLM	rIHs�Q̂ KLM	NMHGIHJUTVM	IH	OTKMTXMX	NMHGIHJUTVM	IG	KLM	rIHs�VQ KLM	NMHGIHJUTVM	IH	GUOW_HM	KI	NMHGIHJ	KLM	SITKHUVK�	XQ KLM	GUOW_HM	KI	VIJNWMKM	KLM	rIHs	̂]	KLM	XUKM	PMK	GIH	�_̂PKUTKOUW	SIJNWMKOIT�	MQ UT]	IVV_HHMTVM	ZLOVL	LUNNMTP	OT	IH	ÛI_K	KLM	UHMU	ZLMHM	KLM	rIHs	OP	̂MOT\	NMHGIHJMX	̂]	KLM	SITKHUVKIH[	MOKLMH	XOHMVKW]	IH	KLHI_\L	U	�_̂VITKHUVKIH[	IH	ZLOWM	UT]	IG	SITKHUVKIH�P	NHINMHK][	M�_ONJMTK	IH	NMHPITTMW	OP	OT	IH	ÛI_K	P_VL	UHMU�	IHGQ �MZ	�IHs	�KUKM	�ÛIH	�UZ[	qHKOVWM	��[	OTVW_XOT\	ZOKLI_K	WOJOKUKOIT	PMVKOITP	���[	���[	����U	UTX	����̂[	KLMHMIG[	UP	UJMTXMX[	HM\UHXWMPP	IG	ZLMKLMH	IH	TIK	P_VL	VWUOJ[	XUJU\M[	WIPP	IH	M�NMTPM	OP	VU_PMX	OT	NUHK	]̂	U	NUHK]	OTXMJTOGOMX	LMHM_TXMHQb		cde�ded�	��VMNK	KI	KLM	M�KMTK[	OG	UT][	M�NHMPPW]	NHILÔOKMX	̂]	WUZ[	PLI_WX	UT]	P_VL	XUJU\M	IH	OT�_H]	HMGMHHMX	KI	OT	�MVKOIT	�Q� Q�Q�	̂M	P_PKUOTMX[	P_GGMHMX[	IH	OTV_HHMX	̂]	YZTMH[	qHVLOKMVK[	IH	SITPKH_VKOIT	pUTU\MH[	IH	PLI_WX	UT]	VWUOJ	GIH	P_VL	XUJU\M	IH	OT�_H]	̂M	JUXM	IH	UPPMHKMX	U\UOTPK	UT]	IG	KLMJ[	ZLMKLMH	IH	TIK	P_VL	VWUOJ	OP	̂UPMX	_NIT	
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GHIJKLMN	OKPQRSJPSLMN	TK	UTIMSKVPSRTI	WXIXYJKLM	XZZJYJ[	XPSR\J	TK	]XMMR\J	IJYZRYJIPJ	TK	]XKSRPR]XSRTI	RI	SQJ	HKTIY	TK	V]TI	XÎ	XZZJYJ[	_KJXPQ	T̀	XÎ	MSXSVSTK̂	[VŜ	TK	T_ZRYXSRTI	TI	SQJ	]XKS	T̀	SQJ	GHIJKN	OKPQRSJPSN	TK	UTIMSKVPSRTI	WXIXYJKN	UTISKXPSTK	MQXZZ	RI[JaIR̀̂	XI[	QTZ[	QXKaZJMM	GHIJKN	OKPQRSJPSN	XI[	UTIMSKVPSRTI	WXIXYJK	XZTIY	HRSQ	SQJRK	bTXK[	T̀	c[VPXSRTIN	O[aRIRMSKXSRTI	T̀̀RPJKMN	XYJISMN	]XKSIJKMN	XI[	Ja]ZT̂JJM	dQJKJRIX̀SJK	PTZZJPSR\JẐ	KJ̀JKKJ[	ST	XM	efI[JaIRSJJMegN	T̀N	̀KTa	XI[	XYXRIMS	XÎ	XI[	XZZ	TSQJK	ZTMMN	PTMSN	Jh]JIMJN	XI[	ZRX_RZRŜN	RIPZV[RIY	HRSQTVS	ZRaRSXSRTIN	ZJYXZ	̀JJM	XI[	[RM_VKMJaJISMN	SQXS	fI[JaIRSJJM	aX̂	[RKJPSẐ	TK	RI[RKJPSẐ	MVMSXRIN	MV̀̀JK	TK	RIPVK	XM	X	KJMVZS	T̀	MVPQ	[XaXYJMN	RIiVKRJM	XI[	PZXRaMj	XI[	UTISKXPSTK	XYKJJM	ST	XMMVaJN	TI	_JQXZ̀	T̀	XÎ	XI[	XZZ	fI[JaIRSJJM	SQJ	[J̀JIMJ	dHRSQ	PTVIMJZ	MXSRM̀XPSTK̂	ST	SQJ	]XKŜ	RI[JaIR̀RJ[g	T̀	XÎ	XPSRTI	XS	ZXH	TK	RI	JkVRŜN	TK	TSQJK	ZJYXZ	]KTPJJ[RIYN	HQRPQ	aX̂	_J	_KTVYQS	XYXRIMS	XÎ	fI[JaIRSJJ	V]TI	TK	_̂	KJXMTI	T̀	MVPQ	[XaXYJN	RIiVK̂	TK	PZXRa	XI[	ST	]X̂	TI	_JQXZ̀	T̀	J\JK̂	fI[JaIRSJJN	SQJ	XaTVIS	T̀	XÎ	iV[YaJISN	[JPKJJN	XHXK[N	TK	TK[JK	SQXS	aX̂	_J	JISJKJ[	XYXRIMS	JXPQ	MXR[	fI[JaIRSJJ	RI	XÎ	MVPQ	XPSRTI	TK	]KTPJJ[RIYl			fI	SQJ	J\JIS	SQXS	XÎ	MVPQ	PZXRaN	ZTMMN	PTMSN	Jh]JIMJN	ZRX_RZRŜN	[XaXYJ	TK	RIiVK̂	RM	MVMSXRIJ[N	MV̀̀JKJ[N	TK	RIPVKKJ[	_̂N	TK	RM	aX[JN	XMMJKSJ[	TK	SQKJXSJIJ[	XYXRIMS	XÎ	fI[JaIRSJJN	GHIJK	MQXZZN	RI	X[[RSRTI	ST	XZZ	TSQJK	KRYQSM	XI[	KJaJ[RJMN	QX\J	SQJ	KRYQS	ST	HRSQQTZ[	̀KTa	XÎ	]X̂aJISM	[VJ	XI[	ST	_JPTaJ	[VJ	ST	UTISKXPSTK	XI	XaTVIS	MV̀̀RPRJIS	RI	GHIJKLM	iV[YaJIS	ST	]KTSJPS	XI[	RI[JaIR̀̂	SQJ	fI[JaIRSJJdMg	̀KTa	XI[	XYXRIMS	XÎ	XI[	XZZ	MVPQ	PZXRaN	ZTMMN	PTMSN	Jh]JIMJN	ZRX_RZRŜN	[XaXYJ	TK	RIiVK̂N	RIPZV[RIY	ZJYXZ	̀JJM	XI[	[RM_VKMJaJISMj	TK	GHIJKN	RI	RSM	[RMPKJSRTIN	aX̂	KJkVRKJ	UTISKXPSTK	ST	̀VKIRMQ	X	MVKJŜ	_TI[	MXSRM̀XPSTK̂	ST	GHIJK	YVXKXISJJRIY	MVPQ	]KTSJPSRTI	HQRPQ	_TI[	MQXZZ	_J	̀VKIRMQJ[	_̂	UTISKXPSTK	HRSQRI	m	[X̂M	X̀SJK	HKRSSJI	[JaXI[	QXM	_JJI	aX[J	SQJKJ̀TKJl		fI	SQJ	J\JIS	aTKJ	SQXI	TIJ	UTISKXPSTK	RM	PTIIJPSJ[	HRSQ	XI	J\JIS	TK	TPPVKKJIPJ	dTK	MJKRJM	T̀	J\JISM	TK	TPPVKKJIPJMg	PT\JKJ[	_̂	SQRM	RI[JaIR̀RPXSRTIN	SQJI	XZZ	MVPQ	UTISKXPSTKM	MQXZZ	_J	iTRISẐ	XI[	MJ\JKXZẐ	KJM]TIMR_ZJ	ST	SQJ	fI[JaIRSJJN	XI[	SQJ	VZSRaXSJ	KJM]TIMR_RZRŜ	XaTIY	MVPQ	RI[JaIR̀̂RIY	UTISKXPSTKM	MQXZZ	_J	MJSSZJ[	TK	TSQJKHRMJ	[JSJKaRIJ[	_̂	MJ]XKXSJ	]KTPJJ[RIYM	XI[	HRSQTVS	ZTMMN	Jh]JIMJ	TK	[XaXYJ	ST	XÎ	fI[JaIRSJJln	opqrps	fI	PZXRaM	XYXRIMS	XÎ	]JKMTI	TK	JISRŜ	RI[JaIR̀RJ[	VI[JK	SQRM	tJPSRTI	ulvw	_̂	XI	Ja]ZT̂JJ	T̀	SQJ	UTISKXPSTKN	X	tV_PTISKXPSTKN	XÎTIJ	[RKJPSẐ	TK	RI[RKJPSẐ	Ja]ZT̂J[	_̂	SQJa	TK	XÎTIJ	̀TK	HQTMJ	XPSM	SQĴ	aX̂	_J	ZRX_ZJN	SQJ	RI[JaIR̀RPXSRTI	T_ZRYXSRTI	VI[JK	tJPSRTI	ulvw	MQXZZ	ITS	_J	ZRaRSJ[	_̂	X	ZRaRSXSRTI	TI	XaTVIS	TK	Ŝ]J	T̀	[XaXYJMN	PTa]JIMXSRTIN	RIMVKXIPJ	]KTPJJ[MN	TK	_JIJ̀RSM	]X̂X_ZJ	_̂	TK	̀TK	SQJ	UTISKXPSTK	TK	X	tV_PTISKXPSTK	VI[JK	HTKxJKML	PTa]JIMXSRTI	XPSMN	[RMX_RZRŜ	_JIJ̀RS	XPSM	TK	TSQJK	Ja]ZT̂JJ	_JIJ̀RS	XPSMln		opqrpo	fI	XÎ	XI[	XZZ	PZXRaM	XYXRIMS	SQJ	GHIJKN	SQJ	OKPQRSJPSN	SQJ	UTIMSKVPSRTI	WXIXYJKN	TK	SQJRK	XYJISM	TK	Ja]ZT̂JJM	_̂	SQRK[	]XKSRJMN	SQJ	RI[JaIR̀RPXSRTI	T_ZRYXSRTI	VI[JK	SQRM	y	ulvw	MQXZZ	X]]Ẑ	XI[	MQXZZ	ITS	_J	ZRaRSJ[	_̂	ZRaRSXSRTI	TK	XaTVIS	T̀	TK	Ŝ]J	T̀	[XaXYJMN	PTa]JIMXSRTIN	RIMVKXIPJ	]KTPJJ[MN	TK	_JIJ̀RSM	]X̂X_ZJ	_̂	TK	̀TK	SQJ	UTISKXPSTK	TK	tV_PTISKXPSTKMln		opqrpz	UTISKXPSTK	MQXZZ	PTa]Ẑ	HRSQN	XI[	PTT]JKXSJ	HRSQN	OKPQRSJPSN	UTIMSKVPSRTI	WXIXYJKN	XI[	GHIJK	RI	PTa]ẐRIY	HRSQ	ZJYXZ	KJkVRKJaJISMl		OaTIY	TSQJK	SQRIYMN	UTISKXPSTK	MQXZZ	_J	KJM]TIMR_ZJ	̀TK	]JK̀TKaRIY	PTKKJPSR\J	HTKx	HRSQRI	XÎ	X_XSJaJIS	]JKRT[M	]KJMPKR_J[	_̂	YT\JKIaJISXZ	JISRSRJM	RIPZV[RIY	_VS	ITS	ZRaRSJ[	ST	Gt{ON	X]]JXZRIY	̀KTa	[JPRMRTIM	TK	TK[JKMN	KJkVJMSRIY	JhSJIMRTIM	TI	X_XSJaJIS	]JKRT[MN	XI[	̀VKIRMQRIY	MVPQ	RÌTKaXSRTI	TK	J\R[JISRXK̂	aXSJKRXZ	XM	aX̂	_J	IJPJMMXK̂	TK	XM	aX̂	_J	KJkVJMSJ[	_̂	OKPQRSJPSN	UTIMSKVPSRTI	WXIXYJKN	TK	GHIJK	ST	̀VZẐ	]KTSJPS	SQJ	KRYQSM	XI[	RISJKJMSM	T̀	GHIJKN	OKPQRSJPSN	XI[	UTIMSKVPSRTI	WXIXYJK	HRSQ	KJM]JPS	ST	]TMMR_ZJN	SQKJXSJIJ[	TK	]JI[RIY	]KTPJJ[RIYM	TK	TK[JKMln		opqrp|	}XSXZJ	~XSJIS	�RYQSMl		�RSQ	KJM]JPS	ST	XÎ	UTISKXPSTK	]JK̀TKaRIY	XM_JMSTM	X_XSJaJIS	XM	]XKS	T̀	RSM	tPT]J	T̀	�TKxl		lv UTISKXPSTK	MQXZZ	QTZ[	X	\XZR[	PVKKJIS	ZRPJIMJ	ST	]JK̀TKa	�TKx	VMRIY	SQJ	IJYXSR\J	]KJMMVKJ	M̂MSJa		PT\JKJ[	_̂	SQJ	}XSXZJ	~XSJIS	TK	]KT\R[J	XI[	fI[JaIRŜ	OYKJJaJIS	XM	̀TZZTHM�l� fI[JaIRŜ	OYKJJaJIS�		UTISKXPSTK	XI[	UTISKXPSTKLM	MVKJŜ	XYKJJ	ST	]KTSJPSN	RI[JaIR̀̂	XI[	QTZ[	QXKaZJMM	SQJ	GHIJKN	SQJ	OKPQRSJPSN	XI[	SQJ	bTXK[	T̀	c[VPXSRTIN	O[aRIRMSKXSRTI	[RKJPSTKMN	T̀̀RPJKMN	XYJISMN	Ja]ZT̂JJMN	XI[	XMMRYIM	T̀	SQJ	OKPQRSJPS	̀KTa	XÎ	XI[	XZZ	PZXRaMN	iV[YaJISMN	ZRX_RZRSRJMN	Jh]JIMJMN	XSSTKIĴ	̀JJMN	PTVKS	PTMSMN	TK	ZTMMJM	T̀	XÎ	IXSVKJN	KJMVZSRIY	̀KTa	PZXRaM	T̀	]XSJIS	KRYQS	RÌKRIYJaJIS	RIPZV[RIY	_VS	ITS	ZRaRSJ[	ST	�ltl	~XSJIS	}Va_JK	�N���NvvvN	PTaaTIẐ	xITHI	XM	SQJ	}XSXZJ	~XSJISN	XKRMRIY	TVS	T̀	SQJ	]JK̀TKaXIPJ	T̀	�TKx	TI	SQJ	~KTiJPSldXg	 �QJ	]KT\RMRTIM	T̀	SQRM	fI[JaIRŜ	OYKJJaJIS	MQXZZ	]KTSJPS	SQJ	fI[JaIRSJJM	XYXRIMS	XZZ	PZXRaM	XKRMRIY	TVS	T̀	SQJ	MV_iJPS	aXSSJK	TK	]JK̀TKaXIPJ	T̀	SQRM	UTISKXPS	XI[	UTISKXPS	�TPVaJISMN	RIPZV[RIYN	HRSQTVS	ZRaRSXSRTIN	XZZJYXSRTIM	TK	̀RI[RIYM	SQXS	SQJ	fI[JaIRSJJMN	TK	XÎ	T̀	SQJaN	HJKJ	YVRZŜ	T̀	IJYZRYJIPJ	RI	SQJ	
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GHHIJKLM	NO	HILP	QNKRSJLRTUVW XPM	YSNZGHGNKH	NO	RPGH	[K\M]KGR̂	_̀SMM]MKR	HPJaa	VM	GK	J\\GRGNK	RN	JK\	HPJaa	GK	KN	bĴ	\MaMRM	JK̂	YSNZGHGNKHc	GKLaI\GK̀	bJSSJKR̂	JK\	GK\M]KGR̂	YSNZGHGNKH	NO	RPM	_̀SMM]MKRTd	efghfi	XPM	QNKRSJLRNS	JLLMYRH	JHHG̀K]MKR	NOc	JK\	aGJVGaGR̂	ONSc	Jaa	YISLPJHM	NS\MSH	JK\	NRPMS	J̀SMM]MKRH	ONS	YSNLISM]MKR	NO	]JRMSGJaH	JK\	MjIGY]MKR	RPJR	JSM	G\MKRGOGM\	JH	YJSR	NO	RPM	QNKRSJLR	kNLI]MKRHT		XPM	QNKRSJLRNS	HPJaa	VM	SMHYNKHGVaM	ONS	HILP	YSMlYISLPJHM\	GRM]Hc	GO	JK̂c	JH	GO	RPM	QNKRSJLRNS	bMSM	RPM	NSG̀GKJa	YISLPJHMST		XPM	QNKRSJLR	mI]	GKLaI\MHc	bGRPNIR	aG]GRJRGNKc	Jaa	LNHRH	JK\	MnYMKHMH	GK	LNKKMLRGNK	bGRP	\MaGZMŜc	HRNSJ̀Mc	GKHISJKLMc	GKHRJaaJRGNK	JK\	RMHRGK̀	NO	GRM]H	LNZMSM\	GK	JK̂	JHHG̀KM\	YISLPJHM	NS\MSH	NS	J̀SMM]MKRHT		_aa	bJSSJKR̂	JK\	LNSSMLRGNK	NO	RPM	oNSp	NVaG̀JRGNKH	IK\MS	RPM	QNKRSJLR	kNLI]MKRH	HPJaa	JaHN	JYYâ	RN	JK̂	YSMlYISLPJHM\	GRM]Hc	IKaMHH	RPM	QNKRSJLR	kNLI]MKRH	HYMLGOGLJaâ	YSNZG\M	NRPMSbGHMTqrstuvw	x			qruytswus	qz{	u|z}sr~ust|z	�qzq�wrd	xfg	�������d	xfgfg		XPM	�bKMS	HPJaa	SMRJGK	JK	JSLPGRMLR	aJbOIaâ	aGLMKHM\	RN	YSJLRGLM	JSLPGRMLRISM	NS	JK	MKRGR̂	aJbOIaâ	YSJLRGLGK̀	JSLPGRMLRISM	GK	RPM	�ISGH\GLRGNK	bPMSM	RPM	�SN�MLR	GH	aNLJRM\T	XPJR	YMSHNK	NS	MKRGR̂	GH	G\MKRGOGM\	JH	RPM	_SLPGRMLR	GK	RPM	_̀SMM]MKR	JK\	GH	SMOMSSM\	RN	RPSNÌPNIR	RPM	QNKRSJLR	kNLI]MKRH	JH	GO	HGK̀IaJS	GK	KI]VMST	_aa	LPJK̀MH	GK	RPM	bNSp	]IHR	VM	YSNLMHHM\	RPSNÌP	RPM	_SLPGRMLRT	d	xfgf�	XPM	QNKHRSILRGNK	�JKJ̀MS	GH	RPM	OGS]	HMR	ONSRP	NK	YJ̀M	�	PMSMNOTd	xfgfe	kIRGMHc	SMHYNKHGVGaGRGMHc	JK\	aG]GRJRGNKH	NO	JIRPNSGR̂	NO	RPM	QNKHRSILRGNK	�JKJ̀MS	JK\	_SLPGRMLR	JH	HMR	ONSRP	GK	RPM	QNKRSJLR	kNLI]MKRH	HPJaa	KNR	VM	SMHRSGLRM\c	]N\GOGM\c	NS	MnRMK\M\	bGRPNIR	bSGRRMK	LNKHMKR	NO	RPM	�bKMSTd	xf�	q�������������	��	���	u�������d	xf�fg	XPM	QNKHRSILRGNK	�JKJ̀MS	JK\	_SLPGRMLR	bGaa	YSNZG\M	J\]GKGHRSJRGNK	NO	RPM	QNKRSJLR	JH	\MHLSGVM\	GK	RPM	QNKRSJLR	kNLI]MKRH	JK\	bGaa	VM	RPM	�bKMS�H	SMYSMHMKRJRGZMH	\ISGK̀	LNKHRSILRGNK	IKRGa	RPM	\JRM	RPM	_SLPGRMLR	GHHIMH	RPM	OGKJa	QMSRGOGLJRM	ONS	�Ĵ]MKR	JK\	\ISGK̀	RPM	QNSSMLRGNK	�MSGN\	\MHLSGVM\	GK	_SRGLaM	��T	XPM	QNKHRSILRGNK	�JKJ̀MS	JK\	_SLPGRMLR	bGaa	PJZM	JIRPNSGR̂	RN	JLR	NK	VMPJaO	NO	RPM	�bKMS	NKâ	RN	RPM	MnRMKR	YSNZG\M\	GK	RPM	QNKRSJLR	kNLI]MKRHTd	xf�f�	XPM	_SLPGRMLR	bGaa	ZGHGR	RPM	HGRM	JR	GKRMSZJaH	JYYSNYSGJRM	RN	RPM	HRJ̀M	NO	LNKHRSILRGNKc	NS	JH	NRPMSbGHM	J̀SMM\	bGRP	RPM	�bKMSc	RN	VMLN]M	̀MKMSJaâ	OJ]GaGJS	bGRP	RPM	YSǸSMHH	JK\	jIJaGR̂	NO	RPM	YNSRGNK	NO	RPM	oNSp	LN]YaMRM\	NS	GK	YSǸSMHHc	JK\	RN	\MRMS]GKM	GK	̀MKMSJa	GO	RPM	oNSp	NVHMSZM\	GH	VMGK̀	YMSONS]M\	GK	J	]JKKMS	GK\GLJRGK̀	RPJR	RPM	oNSpc	bPMK	OIaâ	LN]YaMRM\c	bGaa	VM	GK	JLLNS\JKLM	bGRP	RPM	QNKRSJLR	kNLI]MKRHT	�NbMZMSc	RPM	_SLPGRMLR	bGaa	KNR	VM	SMjIGSM\	RN	]JpM	MnPJIHRGZM	NS	LNKRGKINIH	NKlHGRM	GKHYMLRGNKH	RN	LPMLp	RPM	jIJaGR̂	NS	jIJKRGR̂	NO	RPM	oNSpT	�K	RPM	VJHGH	NO	RPM	HGRM	ZGHGRHc	RPM	_SLPGRMLR	bGaa	pMMY	RPM	�bKMS	JK\	RPM	QNKHRSILRGNK	�JKJ̀MS	SMJHNKJVâ	GKONS]M\	JVNIR	RPM	YSǸSMHH	JK\	jIJaGR̂	NO	RPM	YNSRGNK	NO	RPM	oNSp	LN]YaMRM\c	JK\	YSN]YRâ	SMYNSR	RN	RPM	�bKMS	JK\	QNKHRSILRGNK	�JKJ̀MS	U�W	pKNbK	\MZGJRGNKH	OSN]	RPM	QNKRSJLR	kNLI]MKRH	JK\	OSN]	RPM	]NHR	SMLMKR	�SN�MLR	HLPM\IaM	YSMYJSM\	V̂	RPM	QNKHRSILRGNK	�JKJ̀MSc	JK\	U�W	\MOMLRH	JK\	\MOGLGMKLGMH	NVHMSZM\	GK	RPM	oNSpT	d	xf�f�fg	XPM	QNKRSJLRNS	HPJaa	SMG]VISHM	RPM	�bKMS	ONS	LN]YMKHJRGNK	YJG\	RN	RPM	_SLPGRMLR	ONS	J\\GRGNKJa	HGRM	ZGHGRH]J\M	KMLMHHJŜ	V̂	RPM	OJIaRc	KM̀aMLRc	NS	SMjIMHR	NO	RPM	QNKRSJLRNST	d	�T�T�T�	�K	RPM	VJHGH	NO	NKHGRM	NVHMSZJRGNKH	JK\	NRPMSbGHMc	XPM	_SLPGRMLR	HPJaa	pMMY	RPM	�bKMS	GKONS]M\	NO	RPM	YSǸSMHH	NO	RPM	bNSp	GK	JLLNS\JKLM	bGRP	RPM	�bKMS�_SLPGRMLR	LNKRSJLR	RMS]Hd		xf�f�fe	XPM	_SLPGRMLR	bGaa	YSN]YRâ	SMYNSR	RN	RPM	�bKMS	JK̂	NVHMSZM\	\MOMLRH	NS	\MOGLGMKLGMH	NO	RPM	oNSpTd	xf�fe	XPM	QNKHRSILRGNK	�JKJ̀MS	HPJaa	YSNZG\M	NKM	NS	]NSM	SMYSMHMKRJRGZMH	bPN	HPJaa	VM	GK	JRRMK\JKLM	JR	RPM	�SN�MLR	HGRM	bPMKMZMS	RPM	oNSp	GH	VMGK̀	YMSONS]M\	NS	JH	NRPMSbGHM	\GSMLRM\	V̂	RPM	�bKMST	XPM	QNKHRSILRGNK	�JKJ̀MS	bGaa	\MRMS]GKM	GK	̀MKMSJa	GO	RPM	oNSp	NVHMSZM\	GH	VMGK̀	YMSONS]M\	GK	JLLNS\JKLM	bGRP	RPM	QNKRSJLR	kNLI]MKRHc	bGaa	pMMY	RPM	�bKMS	JK\	_SLPGRMLR	SMJHNKJVâ	GKONS]M\	NO	RPM	YSǸSMHH	NO	RPM	oNSpc	JK\	bGaa	YSN]YRâ	SMYNSR	RN	RPM	�bKMS	JK\	_SLPGRMLR	pKNbK	\MZGJRGNKH	OSN]	RPM	QNKRSJLR	kNLI]MKRH	JK\	RPM	]NHR	SMLMKR	�SN�MLR	HLPM\IaMc	JK\	\MOMLRH	JK\	\MOGLGMKLGMH	NVHMSZM\	GK	RPM	oNSpT
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G	HIJIH	KLM	NOPQRSTURVOP	WXPXYMS	ZV[[	QULM\T[M	XP\	UOOS\VPXRM	RLM	XURV]VRVMQ	Ô	RLM	NOPRSXUROS	XP\	ORLMS	NOPRSXUROSQ	VP	XUUOS\XPUM	ZVRL	RLM	[XRMQR	X__SO]M\	̀SOaMUR	QULM\T[MbG	HIJIc	KLM	NOPQRSTURVOP	WXPXYMSd	MeUM_R	RO	RLM	MeRMPR	SMfTVSM\	gh	iMURVOP	jbkbjd	XP\	lSULVRMUR	ZV[[	POR	LX]M	UOPRSO[	O]MSd	OS	ULXSYM	Ôd	RLM	UOPQRSTURVOP	mMXPQd	mMRLO\Qd	RMULPVfTMQd	QMfTMPUMQ	OS	_SOUM\TSMQd	OS	̂OS	RLM	QX̂MRh	_SMUXTRVOPQ	XP\	_SOYSXmQ	VP	UOPPMURVOP	ZVRL	RLM	nOSod	QVPUM	RLMQM	XSM	QO[M[h	RLM	NOPRSXUROSpQ	SVYLRQ	XP\	SMQ_OPQVgV[VRVMQ	TP\MS	RLM	NOPRSXUR	qOUTmMPRQd	MeUM_R	XQ	_SO]V\M\	VP	iMURVOP	rbrbsd	XP\	PMVRLMS	ZV[[	gM	SMQ_OPQVg[M	̂OS	RLM	NOPRSXUROSpQ	̂XV[TSM	RO	_MŜOSm	RLM	nOSo	VP	XUUOS\XPUM	ZVRL	RLM	SMfTVSMmMPRQ	Ô	RLM	NOPRSXUR	qOUTmMPRQ	MeUM_R	RO	RLM	MeRMPR	RLXR	XPh	QTUL	X̂V[TSM	QLX[[	gM	\VSMUR[h	XRRSVgTRXg[M	RO	RLM	PMY[VYMPR	OS	ZSOPŶT[	XUR	OS	OmVQQVOP	Ô	RLM	NOPQRSTURVOP	WXPXYMS	OS	RLM	lSULVRMURb	tMVRLMS	RLM	NOPQRSTURVOP	WXPXYMS	POS	RLM	lSULVRMUR	ZV[[	LX]M	UOPRSO[	O]MS	OS	ULXSYM	Ôd	OS	gM	SMQ_OPQVg[M	̂OS	XURQ	OS	OmVQQVOPQ	Ôd	RLM	NOPRSXUROSd	iTgUOPRSXUROSQd	OS	RLMVS	XYMPRQ	OS	Mm_[OhMMQd	OS	Ô	XPh	ORLMS	_MSQOPQ	OS	MPRVRVMQ	_MŜOSmVPY	_OSRVOPQ	Ô	RLM	nOSob	tORLVPY	UOPRXVPM\	VP	RLVQ	iMURVOP	jbkbu	QLX[[	[VmVR	RLM	\TRVMQ	Ô	RLM	lSULVRMUR	OS	RLM	NOPQRSTURVOP	WXPXYMS	RO	RLM	vZPMS	TP\MS	XPh	ORLMS	_SO]VQVOP	Ô	RLM	NOPRSXUR	qOUTmMPRQb		ŵ	RLM	lSULVRMUR	OS	RLM	NOPQRSTURVOP	WXPXYMS	gM[VM]MQ	RLXR	RLM	NOPRSXUROS	VQ	̂XV[VPY	RO	_MŜOSm	RLM	nOSo	VP	XUUOS\XPUM	ZVRL	RLM	SMfTVSMmMPRQ	Ô	RLM	NOPQRSTURVOP	qOUTmMPRQd	VR	QLX[[	_SOm_R[h	\VQU[OQM	QTUL	̂XV[TSM	RO	RLM	vZPMS	VP	ZSVRVPYbG	HIJIx	yz{{|}~���~z}�I	KLM	vZPMS	QLX[[	UOmmTPVUXRM	ZVRL	RLM	NOPRSXUROS	XP\	RLM	NOPQRSTURVOP	WXPXYMSpQ	UOPQT[RXPRQ	RLSOTYL	RLM	NOPQRSTURVOP	WXPXYMS	XgOTR	mXRRMSQ	XSVQVPY	OTR	Ô	OS	SM[XRVPY	RO	RLM	NOPRSXUR	qOUTmMPRQb	KLM	vZPMS	XP\	NOPQRSTURVOP	WXPXYMS	QLX[[	VPU[T\M	RLM	lSULVRMUR	VP	X[[	UOmmTPVUXRVOPQ	RLXR	SM[XRM	RO	OS	X̂̂MUR	RLM	lSULVRMURpQ	QMS]VUMQ	OS	_SÔMQQVOPX[	SMQ_OPQVgV[VRVMQb	KLM	vZPMS	QLX[[	_SOm_R[h	PORV̂h	RLM	lSULVRMUR	Ô	RLM	QTgQRXPUM	Ô	XPh	\VSMUR	UOmmTPVUXRVOPQ	gMRZMMP	RLM	vZPMS	XP\	RLM	NOPQRSTURVOP	WXPXYMS	ORLMSZVQM	SM[XRVPY	RO	RLM	̀SOaMURb	NOmmTPVUXRVOPQ	gh	XP\	ZVRL	RLM	lSULVRMURpQ	UOPQT[RXPRQ	QLX[[	gM	RLSOTYL	RLM	lSULVRMURb	NOmmTPVUXRVOPQ	gh	XP\	ZVRL	iTgUOPRSXUROSQ	XP\	QT__[VMSQ	QLX[[	gM	RLSOTYL	RLM	NOPRSXUROSb	NOmmTPVUXRVOPQ	gh	XP\	ZVRL	ORLMS	NOPRSXUROSQ	QLX[[	gM	RLSOTYL	RLM	NOPQRSTURVOP	WXPXYMSb	NOmmTPVUXRVOPQ	gh	XP\	ZVRL	RLM	vZPMSpQ	OZP	̂OSUMQ	XP\	iM_XSXRM	NOPRSXUROSQ	QLX[[	gM	RLSOTYL	RLM	vZPMSb	KLM	NOPRSXUR	qOUTmMPRQ	mXh	Q_MUV̂h	ORLMS	UOmmTPVUXRVOP	_SOROUO[QbG	HIJI�	KLM	NOPQRSTURVOP	WXPXYMS	XP\	lSULVRMUR	ZV[[	SM]VMZ	XP\	UMSRV̂h	X[[	l__[VUXRVOPQ	̂OS	̀XhmMPR	gh	RLM	NOPRSXUROSd	VP	XUUOS\XPUM	ZVRL	RLM	_SO]VQVOPQ	Ô	lSRVU[M	�bG	HIJI�	KLM	lSULVRMUR	XP\	NOPQRSTURVOP	WXPXYMS	LX]M	XTRLOSVRh	XP\	SMQ_OPQVgV[VRh	RO	SMaMUR	nOSo	RLXR	\OMQ	POR	UOP̂OSm	RO	RLM	NOPRSXUR	qOUTmMPRQd	XP\	ZV[[	PORV̂h	MXUL	ORLMS	XgOTR	RLM	SMaMURVOPb	KLM	NOPQRSTURVOP	WXPXYMS	QLX[[	\MRMSmVPM	ZLMRLMS	RLM	nOSo	Ô	RLM	NOPRSXUROS	VQ	gMVPY	_MŜOSmM\	VP	XUUOS\XPUM	ZVRL	RLM	SMfTVSMmMPRQ	Ô	RLM	NOPRSXUR	qOUTmMPRQ	XP\	PORV̂h	RLM	vZPMSd	NOPRSXUROS	XP\	lSULVRMUR	Ô	\M̂MURQ	XP\	\M̂VUVMPUVMQ	VP	RLM	nOSob	nLMPM]MS	RLM	NOPQRSTURVOP	WXPXYMS	UOPQV\MSQ	VR	PMUMQQXSh	OS	X\]VQXg[Md	RLM	NOPQRSTURVOP	WXPXYMS	ZV[[	LX]M	XTRLOSVRh	RO	SMfTVSM	VPQ_MURVOP	OS	RMQRVPY	Ô	RLM	nOSo	VP	XUUOS\XPUM	ZVRL	iMURVOPQ	srbjbk	XP\	srbjbrd	T_OP	ZSVRRMP	XTRLOSV�XRVOP	Ô	RLM	vZPMSd	ZLMRLMS	OS	POR	RLM	nOSo	VQ	̂XgSVUXRM\d	VPQRX[[M\	OS	UOm_[MRM\b	KLM	̂OSMYOVPY	XTRLOSVRh	Ô	RLM	NOPQRSTURVOP	WXPXYMS	ZV[[	gM	QTgaMUR	RO	RLM	_SO]VQVOPQ	Ô	iMURVOPQ	jbkbs�	RLSOTYL	jbkbk�	VPU[TQV]Md	ZVRL	SMQ_MUR	RO	VPRMS_SMRXRVOPQ	XP\	\MUVQVOPQ	Ô	RLM	lSULVRMURb	�OZM]MSd	PMVRLMS	RLM	lSULVRMURpQ	POS	RLM	NOPQRSTURVOP	WXPXYMSpQ	XTRLOSVRh	RO	XUR	TP\MS	RLVQ	iMURVOP	jbkb�	POS	X	\MUVQVOP	mX\M	gh	MVRLMS	Ô	RLMm	VP	YOO\	̂XVRL	MVRLMS	RO	MeMSUVQM	OS	POR	RO	MeMSUVQM	QTUL	XTRLOSVRh	QLX[[	YV]M	SVQM	RO	X	\TRh	OS	SMQ_OPQVgV[VRh	Ô	RLM	lSULVRMUR	OS	RLM	NOPQRSTURVOP	WXPXYMS	RO	RLM	NOPRSXUROSd	iTgUOPRSXUROSQd	QT__[VMSQd	RLMVS	XYMPRQ	OS	Mm_[OhMMQd	OS	ORLMS	_MSQOPQ	_MŜOSmVPY	XPh	Ô	RLM	nOSobG	HIJI�	�RV[V�VPY	RLM	QTgmVRRX[	QULM\T[M	_SO]V\M\	gh	RLM	NOPRSXUROSd	RLM	NOPQRSTURVOP	WXPXYMS	QLX[[	_SM_XSMd	XP\	SM]VQM	XQ	PMUMQQXShd	X	̀SOaMUR	QTgmVRRX[	QULM\T[M	VPUOS_OSXRVPY	VP̂OSmXRVOP	̂SOm	ORLMS	NOPRSXUROSQd	RLM	vZPMSd	vZPMSpQ	UOPQT[RXPRQd	vZPMSpQ	iM_XSXRM	NOPRSXUROSQ	XP\	]MP\OSQd	YO]MSPmMPRX[	XYMPUVMQd	XP\	_XSRVUV_XPRQ	VP	RLM	S̀OaMUR	TP\MS	RLM	mXPXYMmMPR	Ô	RLM	NOPQRSTURVOP	WXPXYMSb	KLM	̀SOaMUR	QTgmVRRX[	QULM\T[M	XP\	XPh	SM]VQVOPQ	QLX[[	gM	QTgmVRRM\	RO	RLM	lSULVRMUR	̂OS	X__SO]X[bG	HIJI��	KLM	NOPQRSTURVOP	WXPXYMS	ZV[[	SMUMV]M	XP\	_SOm_R[hd	VP	QTUL	X	mXPPMS	XQ	RO	UXTQM	PO	\M[Xh	VP	RLM	_SOYSMQQ	Ô	RLM	nOSod	SM]VMZ	̂OS	UOP̂OSmXPUM	ZVRL	RLM	QTgmVRRX[	SMfTVSMmMPRQ	Ô	RLM	NOPRSXUR	qOUTmMPRQd	X[[	QTgmVRRX[Q	̂SOm	RLM	NOPRSXUROS	QTUL	XQ	iLO_	qSXZVPYQd	̀SO\TUR	qXRXd	XP\	iXm_[MQb	nLMSM	RLMSM	XSM	WT[RV_[M		NOPRSXUROSQd	RLM	NOPQRSTURVOP	WXPXYMS	ZV[[	X[QO	ULMUo	XP\	UOOS\VPXRM	RLM	VP̂OSmXRVOP	UOPRXVPM\	ZVRLVP	MXUL	QTgmVRRX[	SMUMV]M\	̂SOm	RLM	NOPRSXUROS	XP\	ORLMS	WT[RV_[M	NOPRSXUROSQd	XP\	RSXPQmVR	RO	RLM	lSULVRMUR	RLOQM	SMUOmmMP\M\	̂OS	X__SO]X[b	�h	QTgmVRRVPY	iLO_	qSXZVPYQd	̀SO\TUR	qXRXd	iXm_[MQd	XP\	QVmV[XS	QTgmVRRX[Qd	RLM	NOPQRSTURVOP	WXPXYMS	SM_SMQMPRQ	RO	RLM	vZPMS	XP\	lSULVRMUR	RLXR	RLM	NOPQRSTURVOP	WXPXYMS	LXQ	SM]VMZM\	XP\	SMUOmmMP\M\	RLMm	̂OS	X__SO]X[b	KLM	NOPQRSTURVOP	WXPXYMSpQ	XURVOPQ	ZV[[	gM	RXoMP	VP	XUUOS\XPUM	ZVRL	RLM	̀SOaMUR	QTgmVRRX[	QULM\T[M	X__SO]M\	gh	RLM	
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GHIJKLMIL	NHO	KP	LJM	QRSMPIM	NT	QP	QUUHNVMW	XHNYMIL	SZR[KLLQ\	SIJMWZ\MO	]KLJ	HMQSNPQR\M	UHN[ULPMSS	]JK\M	Q\\N]KP̂	SZTTKIKMPL	LK[M	LN	UMH[KL	QWM_ZQLM	HMVKM]	R̀	LJM	GHIJKLMILab	cdedff	gJM	GHIJKLMIL	]K\\	HMVKM]	QPW	QUUHNVMO	NH	LQhM	NLJMH	QUUHNUHKQLM	QILKNP	ZUNPO	LJM	iNPLHQILNHjS	SZR[KLLQ\S	SZIJ	QS	kJNU	lHQ]KP̂SO	XHNWZIL	lQLQO	QPW	kQ[U\MSO	RZL	NP\̀	TNH	LJM	\K[KLMW	UZHUNSM	NT	IJMIhKP̂	TNH	INPTNH[QPIM	]KLJ	KPTNH[QLKNP	̂KVMP	QPW	LJM	WMSK̂P	INPIMUL	MmUHMSSMW	KP	LJM	iNPLHQIL	lNIZ[MPLSa	gJM	GHIJKLMILjS	QILKNP	]K\\	RM	LQhMP	KP	QIINHWQPIM	]KLJ	LJM	SZR[KLLQ\	SIJMWZ\M	QUUHNVMW	R̀	LJM	GHIJKLMIL	NHO	KP	LJM	QRSMPIM	NT	QP	QUUHNVMW	SZR[KLLQ\	SIJMWZ\MO	]KLJ	HMQSNPQR\M	UHN[ULPMSS	]JK\M	Q\\N]KP̂	SZTTKIKMPL	LK[M	KP	LJM	GHIJKLMILjS	UHNTMSSKNPQ\	YZŴ[MPL	LN	UMH[KL	QWM_ZQLM	HMVKM]a	nUNP	LJM	GHIJKLMILjS	IN[U\MLMW	HMVKM]O	LJM	GHIJKLMIL	SJQ\\	LHQPS[KL	KLS	SZR[KLLQ\	HMVKM]	LN	LJM	iNPSLHZILKNP	oQPQ̂MHab	cdedffdf	pT	LJM	GHIJKLMIL	KS	HM_ZKHMW	LN	HMVKM]	[NHM	LJQP	L]N	qrs	SZR[KLLQ\S	R̀	Q	iNPLHQILNH	TNH	LJM	HMQSNP	LJQL	LJM	SZR[KLLQ\	QPW	NPM	qts	HMuSZR[KLLQ\	TQK\MW	LN	INPTNH[	LN	LJM	KPTNH[QLKNP	̂KVMP	NH	LJM	WMSK̂P	INPIMUL	MmUHMSSMW	KP	LJM	iNPLHQIL	lNIZ[MPLSO	LJM	iNPLHQILNH	SJQ\\	HMK[RZHSM	LJM	v]PMH	TNH	LJM	Q[NZPL	NT	IN[UMPSQLKNP	UQKW	R̀	LJM	v]PMH	LN	LJM	GHIJKLMIL	TNH	SZIJ	QWWKLKNPQ\	HMVKM]Sa		gJM	v]PMH	SJQ\\	RM	MPLKL\MW	LN	]KLJJN\W	THN[	QP̀	UQ̀[MPL	WZM	LJM	iNPLHQILNH	QP̀	SZIJ	Q[NZPL	WZM	THN[	LJM	iNPLHQILNHab	cdedfe	wMVKM]	NT	LJM	iNPLHQILNHjS	SZR[KLLQ\S	R̀	LJM	iNPSLHZILKNP	oQPQ̂MH	QPW	GHIJKLMIL	KS	PNL	INPWZILMW	TNH	LJM	UZHUNSM	NT	WMLMH[KPKP̂	LJM	QIIZHQÌ	QPW	IN[U\MLMPMSS	NT	NLJMH	WMLQK\S	SZIJ	QS	WK[MPSKNPS	QPW	_ZQPLKLKMSO	NH	TNH	SZRSLQPLKQLKP̂	KPSLHZILKNPS	TNH	KPSLQ\\QLKNP	NH	UMHTNH[QPIM	NT	M_ZKU[MPL	NH	S̀SLM[SO	Q\\	NT	]JKIJ	HM[QKP	LJM	HMSUNPSKRK\KL̀	NT	LJM	iNPLHQILNH	QS	HM_ZKHMW	R̀	LJM	iNPLHQIL	lNIZ[MPLSa	gJM	iNPSLHZILKNP	oQPQ̂MH	QPW	GHIJKLMILjS	HMVKM]	NT	LJM	iNPLHQILNHjS	SZR[KLLQ\S	SJQ\\	PNL	HM\KMVM	LJM	iNPLHQILNH	NT	LJM	NR\K̂QLKNPS	ZPWMH	kMILKNPS	xaxO	xayO	QPW	xatra	gJM	iNPSLHZILKNP	oQPQ̂MH	QPW	GHIJKLMILjS	HMVKM]	SJQ\\	PNL	INPSLKLZLM	QUUHNVQ\	NT	SQTML̀	UHMIQZLKNPS	NHO	ZP\MSS	NLJMH]KSM	SUMIKTKIQ\\̀	SLQLMW	R̀	LJM	iNPSLHZILKNP	oQPQ̂MH	QPW	GHIJKLMILO	NT	QP̀	INPSLHZILKNP	[MQPSO	[MLJNWSO	LMIJPK_ZMSO	SM_ZMPIMSO	NH	UHNIMWZHMSa	gJM	GHIJKLMILjS	QUUHNVQ\	NT	Q	SUMIKTKI	KLM[	SJQ\\	PNL	KPWKIQLM	QUUHNVQ\	NT	QP	QSSM[R\̀	NT	]JKIJ	LJM	KLM[	KS	Q	IN[UNPMPLab	cdedfz	gJM	iNPSLHZILKNP	oQPQ̂MH	QPW	LJM	GHIJKLMIL	]K\\	UHMUQHM	iJQP̂M	vHWMHS	QPW	iNPSLHZILKNP	iJQP̂M	lKHMILKVMS	QS	SML	TNHLJ	KP	LJM	Q̂HMM[MPLS	RML]MMP	LJM	v]PMHuGHIJKLMIL	QPW	v]PMHuiNPSLHZILKNP	oQPQ̂MHab	cdedfc	gJM	iNPSLHZILKNP	oQPQ̂MH	QPW	LJM	GHIJKLMIL	]K\\	LQhM	QUUHNUHKQLM	QILKNP	NP	iJQP̂M	vHWMHS	NH	iNPSLHZILKNP	iJQP̂M	lKHMILKVMS	KP	QIINHWQPIM	]KLJ	GHLKI\M	{O	QPW	LJM	GHIJKLMIL	]K\\	JQVM	QZLJNHKL̀	LN	NHWMH	[KPNH	IJQP̂MS	KP	LJM	|NHh	QS	UHNVKWMW	KP	kMILKNP	{a}a	gJM	GHIJKLMILO	KP	INPSZ\LQLKNP	]KLJ	LJM	iNPSLHZILKNP	oQPQ̂MHO	]K\\	KPVMSLK̂QLM	QPW	[QhM	WMLMH[KPQLKNPS	QPW	HMIN[[MPWQLKNPS	HM̂QHWKP̂	INPIMQ\MW	QPW	ZPhPN]P	INPWKLKNPS	QS	UHNVKWMW	KP	kMILKNP	xa{a}ab	cdedf~	nLK\K�KP̂	LJM	WNIZ[MPLS	UHNVKWMW	R̀	LJM	iNPLHQILNHO	LJM	iNPSLHZILKNP	oQPQ̂MH	]K\\	[QKPLQKP	QL	LJM	SKLM	TNH	LJM	v]PMH	NPM	INÙ	NT	Q\\	iNPLHQIL	lNIZ[MPLSO	QUUHNVMW	kJNU	lHQ]KP̂SO	XHNWZIL	lQLQO	kQ[U\MSO	QPW	SK[K\QH	HM_ZKHMW	SZR[KLLQ\SO	KP	̂NNW	NHWMH	QPW	[QHhMW	IZHHMPL\̀	LN	HMINHW	Q\\	IJQP̂MS	QPW	SM\MILKNPS	[QWM	WZHKP̂	INPSLHZILKNPa	gJMSM	]K\\	RM	QVQK\QR\M	LN	LJM	GHIJKLMIL	QPW	LJM	iNPLHQILNHO	QPW	]K\\	RM	WM\KVMHMW	LN	LJM	v]PMH	ZUNP	IN[U\MLKNP	NT	LJM	XHNYMILab	cdedf�	gJM	iNPSLHZILKNP	oQPQ̂MH	]K\\	QSSKSL	LJM	GHIJKLMIL	KP	INPWZILKP̂	KPSUMILKNPS	LN	WMLMH[KPM	LJM	WQLM	NH	WQLMS	NT	kZRSLQPLKQ\	iN[U\MLKNP	QPW	LJM	WQLM	NT	TKPQ\	IN[U\MLKNP�	KSSZM	iMHLKTKIQLMS	NT	kZRSLQPLKQ\	iN[U\MLKNP	KP	INPYZPILKNP	]KLJ	LJM	GHIJKLMIL	UZHSZQPL	LN	kMILKNP	�a��	QPW	HMIMKVM	QPW	TNH]QHW	LN	LJM	v]PMH	]HKLLMP	]QHHQPLKMS	QPW	HM\QLMW	WNIZ[MPLS	HM_ZKHMW	R̀	LJM	iNPLHQIL	QPW	QSSM[R\MW	R̀	LJM	iNPLHQILNH	UZHSZQPL	LN	kMILKNP	�at�a	gJM	iNPSLHZILKNP	oQPQ̂MH	]K\\	TNH]QHW	LN	LJM	GHIJKLMIL	Q	TKPQ\	GUU\KIQLKNP	QPW	iMHLKTKIQLM	TNH	XQ̀[MPL	NH	TKPQ\	XHNYMIL	GUU\KIQLKNP	QPW	XHNYMIL	iMHLKTKIQLM	TNH	XQ̀[MPL	ZUNP	LJM	iNPLHQILNHjS	IN[U\KQPIM	]KLJ	LJM	HM_ZKHM[MPLS	NT	LJM	iNPLHQIL	lNIZ[MPLSab	cdedf�	pT	LJM	v]PMH	QPW	GHIJKLMIL	Q̂HMMO	LJM	GHIJKLMIL	]K\\	UHNVKWM	NPM	NH	[NHM	XHNYMIL	HMUHMSMPLQLKVMS	LN	QSSKSL	KP	IQHH̀KP̂	NZL	LJM	GHIJKLMILjS	HMSUNPSKRK\KLKMS	QL	LJM	SKLMa	gJM	v]PMH	SJQ\\	PNLKT̀	LJM	iNPSLHZILKNP	oQPQ̂MH	NT	QP̀	IJQP̂M	KP	LJM	WZLKMSO	HMSUNPSKRK\KLKMS	QPW	\K[KLQLKNPS	NT	QZLJNHKL̀	NT	LJM	XHNYMIL	HMUHMSMPLQLKVMSab	cdedf�	gJM	GHIJKLMIL	]K\\	KPLMHUHML	QPW	WMIKWM	[QLLMHS	INPIMHPKP̂	UMHTNH[QPIM	ZPWMHO	QPW	HM_ZKHM[MPLS	NTO	LJM	iNPLHQIL	lNIZ[MPLS	NP	]HKLLMP	HM_ZMSL	NT	LJM	iNPSLHZILKNP	oQPQ̂MHO	v]PMHO	NH	iNPLHQILNH	LJHNẐJ	LJM	iNPSLHZILKNP	oQPQ̂MHa	gJM	GHIJKLMILjS	HMSUNPSM	LN	SZIJ	HM_ZMSLS	]K\\	RM	[QWM	KP	]HKLKP̂	]KLJKP	QP̀	LK[M	\K[KLS	Q̂HMMW	ZUNP	NH	NLJMH]KSM	]KLJ	HMQSNPQR\M	UHN[ULPMSSa	
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G	HIJIKL	MNOPQRQPOSOTUNV	SNW	WPXTVTUNV	UY	OZP	[QXZTOPXO	\T]]	̂P	XUNVTVOPNO	\TOZ	OZP	TNOPNO	UY_	SNW	QPSVUNŜ]̀	TNYPQŜ]P	YQUa_	OZP	bUNOQSXO	cUXdaPNOV	SNW	\T]]	̂P	TN	\QTOTNe	UQ	TN	OZP	YUQa	UY	WQS\TNeVf	gZPN	aShTNe	VdXZ	TNOPQRQPOSOTUNV	SNW	WPXTVTUNV_	OZP	[QXZTOPXO	\T]]	PNWPSiUQ	OU	VPXdQP	YSTOZYd]	RPQYUQaSNXP	̂̀	bUNOQSXOUQ_	SNW	\T]]	NUO	̂P	]TŜ]P	YUQ	QPVd]OV	UY	TNOPQRQPOSOTUNV	UQ	WPXTVTUNV	VU	QPNWPQPW	TN	eUUW	YSTOZfG	HIJIKLIK		MY	gUQh	TV	WPVXQT̂PW	UQ	TNWTXSOPW	TN	S	aSNNPQ	\ZTXZ	aShPV	TO	TaRUVVT̂]P	OU	XSQQ̀	UdO	OZP	QPjdTQPaPNOV	UY	OZP	bUNOQSXO	cUXdaPNOV_	UQ	VZUd]W	WTVXQPRSNXTPV	SRRPSQ	SaUNe	OZP	bUNOQSXO	cUXdaPNOV_	OZP	bUNOQSXOUQ	VZS]]	QPjdPVO	TNOPQRQPOSOTUN	̂PYUQP	RQUXPPWTNe	\TOZ	OZP	gUQhf		MY	bUNOQSXOUQ	YST]V	OU	aShP	VdXZ	S	QPjdPVO_	NU	PkXdVP	\T]]	̂P	PNOPQOSTNPW	YUQ	YST]dQP	OU	XSQQ̀	UdO	OZP	gUQh	UY	OZP	bUNOQSXO	cUXdaPNOVf		lZUd]W	S	XUNY]TXO	UXXdQ	TN	UQ	̂PO\PPN	bUNOQSXO	cUXdaPNOV_	OZP	bUNOQSXOUQ	TV	WPPaPW	OU	ZSiP	PVOTaSOPW	UN	OZP	aUQP	PkRPNVTiP	\S̀	UY	WUTNe	OZP	gUQhfG	HIJIJm	nZP	[QXZTOPXOoV	WPXTVTUNV_	SYOPQ	XUNVd]OSOTUN	\TOZ	OZP	p\NPQ_	UN	aSOOPQV	QP]SOTNe	OU	SPVOZPOTX	PYYPXO	\T]]	̂P	YTNS]	TY	XUNVTVOPNO	\TOZ	OZP	TNOPNO	PkRQPVVPW	TN	OZP	bUNOQSXO	cUXdaPNOVfG	HIJIJK	nZP	bUNVOQdXOTUN	qSNSePQ	\T]]	QPXPTiP	SNW	QPiTP\	QPjdPVOV	YUQ	TNYUQaSOTUN	YQUa	OZP	bUNOQSXOUQ_	SNW	YUQ\SQW	PSXZ	QPjdPVO	YUQ	TNYUQaSOTUN	OU	OZP	[QXZTOPXO_	\TOZ	OZP	bUNVOQdXOTUN	qSNSePQoV	QPXUaaPNWSOTUNf	nZP	[QXZTOPXO	\T]]	QPiTP\	SNW	QPVRUNW	TN	\QTOTNe_	OZQUdeZ	OZP	bUNVOQdXOTUN	qSNSePQ_	OU	QPjdPVOV	YUQ	TNYUQaSOTUN	ŜUdO	OZP	bUNOQSXO	cUXdaPNOVf	nZP	bUNVOQdXOTUN	qSNSePQoV	QPXUaaPNWSOTUN	SNW	OZP	[QXZTOPXOoV	QPVRUNVP	OU	PSXZ	QPjdPVO	\T]]	̂P	aSWP	TN	\QTOTNe	\TOZTN	SǸ	OTaP	]TaTOV	SeQPPW	dRUN	UQ	UOZPQ\TVP	\TOZ	QPSVUNŜ]P	RQUaRONPVVf	MY	SRRQURQTSOP_	OZP	[QXZTOPXO	\T]]	RQPRSQP	SNW	TVVdP	VdRR]PaPNOS]	cQS\TNeV	SNW	lRPXTYTXSOTUNV	TN	QPVRUNVP	OU	OZP	QPjdPVOV	YUQ	TNYUQaSOTUNfrstuvwx	y			z{|v}~tsrvt}szG	yIK	�����������G	yIKIK	[	ld̂XUNOQSXOUQ	TV	S	RPQVUN	UQ	PNOTÒ	\ZU	ZSV	S	WTQPXO	XUNOQSXO	\TOZ	OZP	bUNOQSXOUQ	OU	RPQYUQa	S	RUQOTUN	UY	OZP	gUQh	SO	OZP	VTOPf	nZP	OPQa	�ld̂XUNOQSXOUQ�	TV	QPYPQQPW	OU	OZQUdeZUdO	OZP	bUNOQSXO	cUXdaPNOV	SV	TY	VTNed]SQ	TN	Ndâ PQ	SNW	aPSNV	S	ld̂XUNOQSXOUQ	UQ	SN	SdOZUQT�PW	QPRQPVPNOSOTiP	UY	OZP	ld̂XUNOQSXOUQf	nZP	OPQa	�ld̂XUNOQSXOUQ�	WUPV	NUO	TNX]dWP	UOZPQ	bUNOQSXOUQV	UQ	lPRSQSOP	bUNOQSXOUQV	UQ	OZP	Vd̂XUNOQSXOUQV	UY	UOZPQ	bUNOQSXOUQV	UQ	lPRSQSOP	bUNOQSXOUQVfG	yIKIJ	[	ld̂�Vd̂XUNOQSXOUQ	TV	S	RPQVUN	UQ	PNOTÒ	\ZU	ZSV	S	WTQPXO	UQ	TNWTQPXO	XUNOQSXO	\TOZ	S	ld̂XUNOQSXOUQ	OU	RPQYUQa	S	RUQOTUN	UY	OZP	gUQh	SO	OZP	VTOPf	nZP	OPQa	�ld̂�Vd̂XUNOQSXOUQ�	TV	QPYPQQPW	OU	OZQUdeZUdO	OZP	bUNOQSXO	cUXdaPNOV	SV	TY	VTNed]SQ	TN	Ndâ PQ	SNW	aPSNV	S	ld̂�Vd̂XUNOQSXOUQ	UQ	SN	SdOZUQT�PW	QPRQPVPNOSOTiP	UY	OZP	ld̂�Vd̂XUNOQSXOUQfG	yIJ	r����	��	z�����������	���	}����	v��������	���	��������	��	���	����G	yIJIK	nZP	bUNOQSXOUQ	VZS]]	NUO	S\SQW	\UQh	OU	SǸ	UNP	ld̂XUNOQSXOUQ	TN	PkXPVV	UY	��	RPQXPNO	UY	OZP	bUNOQSXO	lda_	\TOZUdO	RQTUQ	\QTOOPN	SRRQUiS]	UY	OZP	p\NPQf	�N]PVV	UOZPQ\TVP	VOSOPW	TN	OZP	bUNOQSXO	cUXdaPNOV_	OZP	bUNOQSXOUQ_	\TOZTN	OPN	����	XS]PNWSQ	WS̀V	SYOPQ	S\SQW	UY	OZP	bUNOQSXO_	VZS]]	YdQNTVZ	TN	\QTOTNe	OZP	bUNVOQdXOTUN	qSNSePQ_	YUQ	QPiTP\	^̀	OZP	p\NPQ_	bUNVOQdXOTUN	qSNSePQ	SNW	[QXZTOPXO_	UY	OZP	RPQVUNV	UQ	PNOTOTPV	RQURUVPW	YUQ	PSXZ	RQTNXTRS]	RUQOTUN	UY	OZP	gUQh_	TNX]dWTNe	OZUVP	\ZU	SQP	OU	�dQNTVZ	aSOPQTS]V	UQ	PjdTRaPNO	YŜQTXSOPW	OU	S	VRPXTS]	WPVTeNf	gTOZTN	��	WS̀V	UY	QPXPTRO	UY	OZP	TNYUQaSOTUN_	OZP	bUNVOQdXOTUN	qSNSePQ	aS̀	NUOTỲ	OZP	bUNOQSXOUQ	\ZPOZPQ	OZP	p\NPQ_	OZP	bUNVOQdXOTUN	qSNSePQ	UQ	OZP	[QXZTOPXO	���	ZSV	QPSVUNŜ]P	Û�PXOTUN	OU	SǸ	VdXZ	RQURUVPW	RPQVUN	UQ	PNOTÒ	UQ_	���	QPjdTQPV	SWWTOTUNS]	OTaP	UQ	TNYUQaSOTUN	YUQ	QPiTP\f	�ST]dQP	UY	OZP	bUNVOQdXOTUN	qSNSePQ	OU	RQUiTWP	NUOTXP	\TOZTN	OZP	���WS̀	RPQTUW	VZS]]	XUNVOTOdOP	NUOTXP	UY	NU	QPSVUNŜ]P	Û�PXOTUNfG		yIJIKIK	�N]PVV	UOZPQ\TVP	PkRQPVV]̀	VPO	YUQOZ	TN	OZP	bUNOQSXO	cUXdaPNOV_	S	ld̂XUNOQSXOUQ	RQURUVPW	̂̀	S	bUNOQSXOUQ	VZS]]	NUO	̂P	SXXPROŜ]P	dN]PVV	OZP	bUNOQSXOUQ	Vd̂aTOV	PiTWPNXP	OU	OZP	bUNVOQdXOTUN	qSNSePQ	\TOZ	TOV	RQURUVS]	UY	OZP	ld̂XUNOQSXOUQ	OZSO	OZP	RQURUVPW	ld̂XUNOQSXOUQ	ZSV	VSOTVYSXOUQT]̀	XUaR]POPW	VTaT]SQ	XUNOQSXOV	UQ	Vd̂XUNOQSXOV	SNW	ZSV	OZP	NPXPVVSQ̀	PkRPQTPNXP_	RPQVUNNP]_	PjdTRaPNO_	]TXPNVTNe_	SNW	YTNSNXTS]	ŜT]TÒ	OU	XUaR]POP	OZP	Vd̂XUNOQSXO	TN	SXXUQWSNXP	\TOZ	OZP	�QU�PXO	lXZPWd]Pf		nZP	Vd̂VOTOdOTUN	UY	S	WTYYPQPNO	RQURUVPW	ld̂XUNOQSXOUQ	VZS]]	NUO	PNOTO]P	OZP	bUNOQSXOUQ	OU	SǸ	dR\SQW	SW�dVOaPNO	TN	OZP	bUNOQSXO	lda	UQ	OZP	bUNOQSXO	nTaPf	G	yIJIJ	nZP	bUNOQSXOUQ	VZS]]	NUO	XUNOQSXO	\TOZ	S	RQURUVPW	RPQVUN	UQ	PNOTÒ	OU	\ZUa	OZP	p\NPQ_	bUNVOQdXOTUN	qSNSePQ	UQ	[QXZTOPXO	ZSV	aSWP	QPSVUNŜ]P	SNW	OTaP]̀	Û�PXOTUNf	nZP	bUNOQSXOUQ	VZS]]	NUO	̂P	QPjdTQPW	OU	XUNOQSXO	\TOZ	SǸUNP	OU	\ZUa	OZP	bUNOQSXOUQ	ZSV	aSWP	QPSVUNŜ]P	Û�PXOTUNf	bUNOQSXOUQ	VZS]]	RQUiTWP	RQURUVPW	Vd̂VOTOdOP	\TOZTN	YTiP	���	WS̀V	UY	NUOTXP	UY	VdXZ	QPSVUNŜ]P	Û�PXOTUNf
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G	HIJIK	LMN	OPQRSTURPS	VMTWW	QPR	VXYVRZRXRN	T	[XYUPQRSTURPS\	]NSVPQ\	PS	NQRZR̂	_PS	PQN	]SǸZPXVŴ	VNWNURNa	Z_	RMN	bcQNS\	OPQVRSXURZPQ	dTQTeNS	PS	fSUMZRNUR	gThNV	SNTVPQTYWN	PYiNURZPQ	RP	VXUM	VXYVRZRXRZPQjklmnmonmpq	rstsusrvG		HIJIw	dTZQRNQTQUN	P_	RMN	xSPiNUR	[UMNaXWN	ZV	USZRZUTWj	OPQRSTURPSV	VMTWW	TcTSa	VXYUPQRSTURV	RP	NQRZRZNV	UT]TYWN	P_	]NS_PSgZQe	ZQ	T	gTQQNS	RMTR	cZWW	gTZQRTZQ	RMN	xSPiNUR	[UMNaXWN	TQa	SNyXZSN	ZRV	VXYUPQRSTURPSV	RP	UPg]WNRN	RMNZS	cPSh	ZQ	TUUPSaTQUN	cZRM	RMN	xSPiNUR	[UMNaXWNjG	HIK	z{|}~����}�{��	������~���̂	T]]SP]SZTRN	cSZRRNQ	TeSNNgNQR\	RMN	OPQRSTURPS	VMTWW	SNyXZSN	NTUM	[XYUPQRSTURPS\	RP	RMN	N�RNQR	P_	RMN	�PSh	RP	YN	]NS_PSgNa	Ŷ	RMN	[XYUPQRSTURPS\	RP	YN	YPXQa	RP	RMN	OPQRSTURPS	Ŷ	RNSgV	P_	RMN	OPQRSTUR	�PUXgNQRV	ZQUWXaZQe	YXR	QPR	WZgZRNa	RP	TWW	aNTaWZQNV	TQa	VXYVRTQRZTW	UPg]WNRZPQ	aTRNV\	TQa	RP	TVVXgN	RPcTSa	RMN	OPQRSTURPS	TWW	RMN	PYWZeTRZPQV	TQa	SNV]PQVZYZWZRZNV\	ZQUWXaZQe	RMN	SNV]PQVZYZWZR̂	_PS	VT_NR̂	P_	RMN	[XYUPQRSTURPS�V	�PSh\	RMTR	RMN	OPQRSTURPS\	Ŷ	RMNVN	OPQRSTUR	�PUXgNQRV\	TVVXgNV	RPcTSa	RMN	bcQNS\	OPQVRSXURZPQ	dTQTeNS	TQa	fSUMZRNURj	�TUM	VXYUPQRSTUR	TeSNNgNQR	VMTWW	]SNVNS̀N	TQa	]SPRNUR	RMN	SZeMRV	P_	RMN	bcQNS\	OPQVRSXURZPQ	dTQTeNS	TQa	fSUMZRNUR	XQaNS	RMN	OPQRSTUR	�PUXgNQRV	cZRM	SNV]NUR	RP	RMN	�PSh	RP	YN	]NS_PSgNa	Ŷ	RMN	[XYUPQRSTURPS	VP	RMTR	VXYUPQRSTURZQe	RMNSNP_	cZWW	QPR	]SNiXaZUN	VXUM	SZeMRV\	TQa	VMTWW	TWWPc	RP	RMN	[XYUPQRSTURPS\	XQWNVV	V]NUZ_ZUTWŴ	]SP̀ZaNa	PRMNScZVN	ZQ	RMN	VXYUPQRSTUR	TeSNNgNQR\	RMN	YNQN_ZR	P_	TWW	SZeMRV\	SNgNaZNV\	TQa	SNaSNVV	TeTZQVR	RMN	OPQRSTURPS	RMTR	RMN	OPQRSTURPS\	Ŷ	RMN	OPQRSTUR	�PUXgNQRV\	MTV	TeTZQVR	RMN	bcQNSj	�MNSN	T]]SP]SZTRN\	RMN	OPQRSTURPS	VMTWW	SNyXZSN	NTUM	[XYUPQRSTURPS	RP	NQRNS	ZQRP	VZgZWTS	TeSNNgNQRV	cZRM	[XY�VXYUPQRSTURPSVj	LMN	OPQRSTURPS	VMTWW	gThN	T̀TZWTYWN	RP	NTUM	]SP]PVNa	[XYUPQRSTURPS\	]SZPS	RP	RMN	N�NUXRZPQ	P_	RMN	VXYUPQRSTUR	TeSNNgNQR\	UP]ZNV	P_	RMN	OPQRSTUR	�PUXgNQRV	RP	cMZUM	RMN	[XYUPQRSTURPS	cZWW	YN	YPXQa\	TQa\	X]PQ	cSZRRNQ	SNyXNVR	P_	RMN	[XYUPQRSTURPS\	ZaNQRZ_̂	RP	RMN	[XYUPQRSTURPS	RNSgV	TQa	UPQaZRZPQV	P_	RMN	]SP]PVNa	VXYUPQRSTUR	TeSNNgNQR	RMTR	gT̂	YN	TR	̀TSZTQUN	cZRM	RMN	OPQRSTUR	�PUXgNQRVj	[XYUPQRSTURPSV	cZWW	VZgZWTSŴ	gThN	UP]ZNV	P_	T]]WZUTYWN	]PSRZPQV	P_	VXUM	aPUXgNQRV	T̀TZWTYWN	RP	RMNZS	SNV]NURZ̀N	]SP]PVNa	[XY�VXYUPQRSTURPSVj		G	HIw	�~��������	����������	~�	z{|}~����}��G	HIwI�	�TUM	VXYUPQRSTUR	TeSNNgNQR	_PS	T	]PSRZPQ	P_	RMN	�PSh	ZV	TVVZeQNa	Ŷ	RMN	OPQRSTURPS	RP	RMN	bcQNS\	]SP̀ZaNa	RMTRI� TVVZeQgNQR	ZV	N__NURZ̀N	PQŴ	T_RNS	RNSgZQTRZPQ	P_	RMN	OPQRSTUR	Ŷ	RMN	bcQNS	_PS	UTXVN	]XSVXTQR	RP	[NURZPQ	��j�	TQa	PQŴ	_PS	RMPVN	VXYUPQRSTUR	TeSNNgNQRV	RMTR	RMN	bcQNS	TUUN]RV	Ŷ	QPRZ_̂ZQe	RMN	[XYUPQRSTURPS	TQa	OPQRSTURPS�	TQaIJ TVVZeQgNQR	ZV	VXYiNUR	RP	RMN	]SZPS	SZeMRV	P_	RMN	VXSNR̂\	Z_	TQ̂\	PYWZeTRNa	XQaNS	YPQa	SNWTRZQe	RP	RMN	OPQRSTURj�MNQ	RMN	bcQNS	TUUN]RV	RMN	TVVZeQgNQR	P_	T	VXYUPQRSTUR	TeSNNgNQR\	RMN	bcQNS	TVVXgNV	RMN	OPQRSTURPS�V	SZeMRV	TQa	PYWZeTRZPQV	XQaNS	RMN	VXYUPQRSTURjG	HIwIJ	�]PQ	VXUM	TVVZeQgNQR	RP	RMN	bcQNS	XQaNS	RMZV	[NURZPQ	�j�\	RMN	bcQNS	gT̂	_XSRMNS	TVVZeQ	RMN	VXYUPQRSTUR	RP	T	VXUUNVVPS	OPQRSTURPS	PS	PRMNS	NQRZR̂jklmnmonmpq	rstsusrv�������	�			� ¡z��¢��� ¡	£¤	 ¥¡��	 �	£¤	z�¦�����	� ¡����� �zG	�I�	 §���̈�	���©�	�~	¦���~��	�~����{}��~�	§��©	 §�	ª~�}��	��«	�~	�§��«	 �©��	�~����}��G	�I�I�	LMN	bcQNS	SNVNS̀NV	RMN	SZeMR	RP	]NS_PSg	UPQVRSXURZPQ	PS	P]NSTRZPQV	SNWTRNa	RP	RMN	xSPiNUR	cZRM	RMN	bcQNS�V	PcQ	_PSUNV\	TQa	cZRM	[N]TSTRN	OPQRSTURPSV	SNRTZQNa	XQaNS	OPQaZRZPQV	P_	RMN	OPQRSTUR	VXYVRTQRZTWŴ	VZgZWTS	RP	RMPVN	P_	RMZV	OPQRSTUR\	ZQUWXaZQe	RMPVN	]SP̀ZVZPQV	P_	RMN	OPQaZRZPQV	P_	RMN	OPQRSTUR	SNWTRNa	RP	ZQVXSTQUN	TQa	cTZ̀NS	P_	VXYSPeTRZPQjG	�I�IJ	�MNQ	RMN	bcQNS	]NS_PSgV	UPQVRSXURZPQ	PS	P]NSTRZPQV	cZRM	RMN	bcQNS�V	PcQ	_PSUNV	PS	[N]TSTRN	OPQRSTURPSV\	RMN	bcQNS	VMTWW	]SP̀ZaN	_PS	UPPSaZQTRZPQ	P_	VXUM	_PSUNV	TQa	[N]TSTRN	OPQRSTURPSV	cZRM	RMN	�PSh	P_	RMN	OPQRSTURPS\	cMP	VMTWW	UPP]NSTRN	cZRM	RMNgjG	�I�IK	�QWNVV	PRMNScZVN	]SP̀ZaNa	ZQ	RMN	OPQRSTUR	�PUXgNQRV\	cMNQ	RMN	bcQNS	]NS_PSgV	UPQVRSXURZPQ	PS	P]NSTRZPQV	SNWTRNa	RP	RMN	xSPiNUR	cZRM	RMN	bcQNS�V	PcQ	_PSUNV	PS	cZRM	[N]TSTRN	OPQRSTURPSV\	RMN	bcQNS	PS	ZRV	[N]TSTRN	OPQRSTURPSV	VMTWW	MT̀N	RMN	VTgN	PYWZeTRZPQV	TQa	SZeMRV	RMTR	RMN	OPQRSTURPS	MTV	XQaNS	RMN	OPQaZRZPQV	P_	RMN	OPQRSTUR\	ZQUWXaZQe\	cZRMPXR	N�UWXaZQe	PRMNSV\	RMPVN	VRTRNa	ZQ	fSRZUWN	¬\	RMZV	fSRZUWN	\	TQa	fSRZUWNV	�®\	��\	TQa	��j
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G	HIJ	KLMLNO	PQRSTURVWVOVMXG	HIJIY	Z[\	]̂_̀abc̀̂a	d[bee	bff̂ag	̀[\	hi_\ajd	̂i_	f̂ac\dk	l\mbab̀\	]̂_̀abc̀̂adk	]̂_d̀anc̀ô_	pb_bq\a	b_g	̂̀[\a	]̂_̀abc̀̂ad	a\bd̂_bre\	̂mm̂àn_òs	f̂a	o_̀âgnc̀ô_	b_g	d̀̂abq\	̂f	̀[\oa	tb̀\aobed	b_g	\unomt\_̀	b_g	m\af̂atb_c\	̂f	[̀\oa	bc̀ovòo\dk	b_g	d[bee	ĉ__\c̀	b_g	ĉ âgo_b̀\	̀[\	]̂_̀abc̀̂ajd	ĉ_d̀anc̀ô_	b_g	̂m\ab̀ô_d	iò[	̀[\oad	bd	a\unoa\g	rs	̀[\	]̂_̀abc̀	ŵcnt\_̀dxG	HIJIJ	yf	mbà	̂f	̀[\	]̂_̀abc̀̂ajd	z â{	g\m\_gd	f̂a	mâm\a	\|\cǹô_	̂a	a\dnèd	nm̂_	ĉ_d̀anc̀ô_	̂a	̂m\ab̀ô_d	rs	̀[\	hi_\ajd	̂i_	f̂ac\dk	l\mbab̀\	]̂_̀abc̀̂ad	̂a	̂̀[\a	]̂_̀abc̀̂adk	̀[\	]̂_̀abc̀̂a	d[beek	maôa	̀̂	mâc\\go_q	iò[	̀[b̀	m̂àô_	̂f	̀[\	z â{k	mâtm̀es	_̂ òfs	̀[\	]̂_d̀anc̀ô_	pb_bq\a	b_g	}ac[ò\c̀	̂f	bmmba\_̀	godca\mb_co\d	̂a	g\f\c̀d	o_	[̀\	ĉ_d̀anc̀ô_	̂a	̂m\ab̀ô_d	rs	̀[\	hi_\a	̂a	l\mbab̀\	]̂_̀abc̀̂a	̂a	̂̀[\a	]̂_̀abc̀̂ad	̀[b̀	îneg	a\_g\a	ò	n_dnòbre\	f̂a	mâm\a	\|\cǹô_	b_g	a\dnèd	̂f	̀[\	]̂_̀abc̀̂ajd	z â{x	~boena\	̂f	̀[\	]̂_̀abc̀̂a	̀̂	_̂ òfs	̀[\	]̂_d̀anc̀ô_	pb_bq\a	b_g	̀[\	}ac[ò\c̀	̂f	bmmba\_̀	godca\mb_co\d	̂a	g\f\c̀d	maôa	̀̂	mâc\\go_q	iò[	̀[\	z â{	d[bee	ĉ_d̀òǹ\	b_	bc{_̂ie\gqt\_̀	̀[b̀	̀[\	hi_\ajd	̂a	l\mbab̀\	]̂_̀abc̀̂ajd	̂a	̂̀[\a	]̂_̀abc̀̂adj	ĉtme\̀\g	̂a	mbàobees	ĉtme\̀\g	ĉ_d̀anc̀ô_	od	fò	b_g	mâm\a	̀̂	a\c\ov\	̀[\	]̂_̀abc̀̂ajd	z â{x	Z[\	]̂_̀abc̀̂a	d[bee	_̂ 	̀r\	a\dm̂_dore\	f̂a	godca\mb_co\d	̂a	g\f\c̀d	o_	̀[\	ĉ_d̀anc̀ô_	̂a	̂m\ab̀ô_d	rs	̀[\	hi_\a	̂a	l\mbab̀\	]̂_̀abc̀̂ad	̂a	̂̀[\a	]̂_̀abc̀̂ad	[̀b̀	ba\	_̂ 	̀bmmba\_̀xG	HIJI�	Z[\	]̂_̀abc̀̂a	d[bee	a\otrnad\	̀[\	hi_\a	f̂a	ĉd̀d	̀[\	hi_\a	o_cnadk	o_cengo_q	ĉd̀d	̀[b̀	ba\	mbsbre\	̀̂	b	l\mbab̀\	]̂_̀abc̀̂ad	̂a	̀̂	̂̀[\a	]̂_̀abc̀̂adk	r\cbnd\	̂f	̀[\	]̂_̀abc̀̂ajd	g\ebsdk	otmâm\aes	̀ot\g	bc̀ovòo\d	̂a	g\f\c̀ov\	ĉ_d̀anc̀ô_x	G	HIJI�	Z[\	]̂_̀abc̀̂a	d[bee	mâtm̀es	a\t\gs	gbtbq\	̀[b̀	̀[\	]̂_̀abc̀̂a	cbnd\d	̀̂	ĉtme\̀\g	̂a	mbàobees	ĉtme\̀\g	ĉ_d̀anc̀ô_k	̂a	̀̂	mâm\às	̂f	̀[\	hi_\ak	l\mbab̀\	]̂_̀abc̀̂adk	̂a	̂̀[\a	]̂_̀abc̀̂ad	bd	mâvog\g	o_	l\c̀ô_	��x�x�xG	HIJI�	Z[\	hi_\ak	l\mbab̀\	]̂_̀abc̀̂adk	b_g	̂̀[\a	]̂_̀abc̀̂ad	d[bee	[bv\	̀[\	dbt\	a\dm̂_doroeòo\d	f̂a	cǹ̀o_q	b_g	mb̀c[o_q	bd	ba\	g\dcaor\g	f̂a	̀[\	]̂_̀abc̀̂a	o_	l\c̀ô_	�x��xG		HIJIH	]ebotd	b_g	̂̀[\a	godmǹ\d	b_g	tb̀̀\ad	o_	un\d̀ô_	r\̀i\\_	̀[\	]̂_̀abc̀̂a	b_g	b	l\mbab̀\	]̂_̀abc̀̂a	d[bee	r\	dnr�\c̀	̀̂	̀[\	mâvodô_d	̂f	}àoce\	��	bd	bt\_g\g	mâvog\g	̀[\	d\mbab̀\	ĉ_̀abc̀̂a	[bd	a\comâcbe	̂reoqb̀ô_dxG	HI�	��UQ��R	PV��M	MT	�OQNU	�Syf	b	godmǹ\	baod\d	bt̂ _q	̀[\	]̂_̀abc̀̂ak	l\mbab̀\	]̂_̀abc̀̂adk	̂̀[\a	]̂_̀abc̀̂adk	b_g	̀[\	hi_\a	bd	̀̂	̀[\	a\dm̂_doroeòs	n_g\a	̀[\oa	a\dm\c̀ov\	ĉ_̀abc̀d	f̂a	tbo_̀bo_o_q	̀[\	ma\tod\d	b_g	dnaân_go_q	ba\b	fa\\	fât	ibd̀\	tb̀\aobed	b_g	anrrod[k	̀[\	hi_\a	tbs	ce\b_	nm	b_g	̀[\	]̂_d̀anc̀ô_	pb_bq\ak	iò[	_̂ òc\	̀̂	̀[\	}ac[ò\c̀k	ioee	beêcb̀\	̀[\	ĉd̀	bt̂ _q	̀[̂d\	a\dm̂_dore\x�P�����	�			�������	��	���	��P�G	�IY	�QUQ�NOG	�IYIY	][b_q\d	o_	̀[\	z â{	tbs	r\	bcĉtmeod[\g	bf̀\a	\|\cǹô_	̂f	̀[\	]̂_̀abc̀k	b_g	iò[̂ǹ	o_vbeogb̀o_q	̀[\	]̂_̀abc̀k	rs	}eêib_c\	�d\	}ǹ[̂ao�b̀ô_k	][b_q\	hag\ak	]̂_d̀anc̀ô_	][b_q\	woa\c̀ov\k	̂a	̂ag\a	f̂a	b	to_̂a	c[b_q\	o_	̀[\	z â{k	dnr�\c̀	̀̂	̀[\	eotòb̀ô_d	d̀b̀\g	o_	̀[od	}àoce\	�	b_g	\ed\i[\a\	o_	̀[\	]̂_̀abc̀	ŵcnt\_̀dxG	�IYIJ	}	][b_q\	hag\a	d[bee	r\	rbd\g	nm̂_	bqa\\t\_̀	bt̂ _q	̀[\	hi_\ak	]̂_d̀anc̀ô_	pb_bq\ak	}ac[ò\c̀	b_g	]̂_̀abc̀̂ax	}	]̂_d̀anc̀ô_	][b_q\	woa\c̀ov\	a\unoa\d	bqa\\t\_̀	rs	̀[\	hi_\ak	]̂_d̀anc̀ô_	pb_bq\a	b_g	}ac[ò\c̀	b_g	tbs	̂a	tbs	_̂ 	̀r\	bqa\\g	̀̂	rs	̀[\	]̂_̀abc̀̂ax	}_	̂ag\a	f̂a	b	to_̂a	c[b_q\	o_	̀[\	z â{	tbs	r\	oddn\g	rs	̀[\	}ac[ò\c̀	bê_\xG		�IYIJIY	l\\	̂̀[\a	dnrd\c̀ô_d	f̂a	}eêib_c\	�d\	mâvodô_d	b_g	m\atò̀\g	ĉd̀d	f̂a	̀[\	}eêib_c\�d\dxG	�IYI�	][b_q\d	o_	̀[\	z â{	d[bee	r\	m\af̂at\g	n_g\a	bmmeocbre\	mâvodô_d	̂f	̀[\	]̂_̀abc̀	ŵcnt\_̀dx	Z[\	]̂_̀abc̀̂a	d[bee	mâc\\g	mâtm̀es	iò[	c[b_q\d	o_	̀[\	z â{k	n_e\dd	̂̀[\aiod\	mâvog\g	o_	̀[\	][b_q\	hag\ak	]̂_d̀anc̀ô_	][b_q\	woa\c̀ov\k	̂a	̂ag\a	f̂a	b	to_̂a	c[b_q\	o_	̀[\	z â{xG		�IYI�		�UVM	 �V¡QRG		�IYI�IY	�_ò	maoc\d	d[bee	r\	dnrtò̀\g	o_	̀[\	¢og	~̂at	f̂a	vbaônd	ò\td	d\̀	f̂à[	̀[\a\o_x
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G		HIJIKIL	MNOP	QROSTU	UTP	VWRPX	UXYZZ	[T	\UT]	PW	]TPTR̂ONT	T_\OPY[ZT	Y]̀\UP̂TNP	WV	PXT	aWNPRYSP	QROST	ON	SWNNTSPOWN	bOPX	Y]]OPOWNYZ	cWRd	WR	cWRd	Ŵ OPPT]	WR	RT]\ST]	[e	PXT	fRSXOPTSPg		hXT	MNOP	iROSTU	_\WPT]	UXYZZ	ONSZ\]T	YZZ	ZY[WRj	ŶPTROYZUj	T_\OQ̂ TNPj	YQQZOSY[ZT	PYkTU	YN]	UXYZZ	YQQZe	PW	YZZ	cWRd	Y]]T]	WR	cWRd	]T]\SPT]g	G		HIJIKIl	mV	YNe	WNT	WV	PXT	\NOP	QROSTU	_\WPT]	[e	Y	aWNPRYSPWR	OU	TkSTUUOnTZe	XOoX	ON	PXT	WQONOWN	WV	PXT	fRSXOPTSPj	PXT	pbNTR	YN]	fRSXOPTSP	bOZZ	XYnT	PXT	ROoXP	PW	Y]̀\UP	U\SX	\NOP	QROSTU	PW	Y	VYOR	YN]	RTYUWNY[ZT	ŶW\NPgG		HIJIq	aXYNoTU	ON	PXT	cWRd	ONnWZnONo	Y]]OPOWNYZ	cWRd	WR	]TZTPOWN	WV	cWRd	bXTPXTR	WR	NWP	RTU\ZPONo	ON	YN	Y]]OPOWN	PW	WR	U\[PRYSPOWN	VRŴ 	PXT	aWNPRYSP	r\̂ 	UXYZZ	NWP	[T	̂Y]T	\NPOZ	PXT	aWNPRYSPWR	U\[̂ OPU	PW	PXT	fRSXOPTSP	PXT	SWUP	WV	PXT	Y]]T]	WR	]TZTPT]	cWRd	bOPX	Y	SŴ QZTPT	YN]	]TPYOZT]	ZOUPONo	WV	YZZ	r\[SWNPRYSPWRU	ONnWZnT]j	YZZ	̂YPTROYZUj	ZY[WR	YN]	T_\OQ̂ TNPg	G		HIJIqIJ	pnTRXTY]	YN]	QRWVOP	YU	]TUSRO[T]	ON	sgtgsgt	YN]	sgtgsguvY	̂Ye	[T	Y]]T]	PW	PXT	SWUP	WV	Y	SZYÔ	VWR	Y]]OPOWNYZ	cWRd	wxyz	bXTN	PXT	UW\RST	WV	̂WNOTU	VWR	U\SX	Y]]OPOWNYZ	bWRd	OU	NWP	Y	aWNPONoTNSe	fZZWbYNST	ONSZ\]T]	ON	PXT	aWNPRYSP	r\̂ 	WR	YNe	WPXTR	̂WNOTU	VWR	cWRd	ONSZ\]T]	ON	PXT	aWNPRYSP	r\̂ gG		HIJIqIL	aXYNoTU	ON	PXT	cWRd	bXTPXTR	WR	NWP	ONnWZnONo	Y]]OPOWNU	WR	]T]\SPOWNU	VRŴ 	PXT	aWNPRYSP	r\̂ 	UXYZZ	NWP	[T	Ŷ]T	\NPOZ	YN	YQQRWQROYPT	aXYNoT	pR]TR	WR	aXYNoT	{ORTSPOnT	XYU	[TTN	OUU\T]gG		HIJIqIl	cXTRT	_\WPT]	\NOP	QROSTU	YRT	NWP	YQQZOSY[ZT	YU	UTP	VWRPX	ON	rTSPOWN	sgtg|	YN]	PXT	TkPRY	SWUP	OU	PW	[T	]TPTR̂ONT]	\N]TR	SZY\UT	sg}g}g}j	PXT	̂YRdv\QU	~Y[WnT	YSP\YZ	SWUP�	VWR	WnTRXTY]	YN]	QRWVOP	UXYZZ	[T	YU	UQTSOVOT]	ON	rTSPOWN	sgtgs	YN]	YU	_\YZOVOT]	ON	sgtg�gt	Y[WnTgG		HIJI�	�Y[WR	SWUPU	UXYZZ	ONSZ\]T	OPT̂U	ONSO]TNPYZ	PW	ZY[WR	U\SX	YU	bWRd̂ TN�U	SŴ QTNUYPOWN	ONU\RYNSTj	UWSOYZ	UTS\ROPej	VRONoT	[TNTVOPU	~TkSZ\UOnT	WV	PRYNUQWRPYPOWN�	YN]	YZZ	̂YN]YPWRe	SWUPU	QYO]	ON	SWNNTSPOWN	bOPX	ZY[WRg		G		HIJIH	pnTRXTY]	UXYZZ	ONSZ\]T	ONU\RYNST	WPXTR	PXYN	PXWUT	ONSO]TNPYZ	PW	ZY[WR	̂TNPOWNT]	Y[WnTj	QRT̂O\̂ U	WN	[WN]U	RT_\ORT]	[e	PXT	aWNPRYSPj	aWNPRYSPWR�U	r\QTRnOUWRe	T̂QZWeTTUj	XŴ T	YN]	VOTZ]	WVVOST	TkQTNUTUj	PRYNUQWRPYPOWN	SWUPU	YN]	[WPX	̂YN\YZ	YN]	QWbTR	ÛYZZ	PWWZU	YN]	̂YN\YZ	YN]	QWbTR	ÛYZZ	T_\OQ̂ TNPg		�YPTROYZ	YN]	T_\OQ̂ TNP	SWUPU	UXYZZ	[T	YU	]TUSRO[T]	ON	sg}g|gG		HIJIHIJ	�WR	cWRd	]WNT	[e	PXT	aWNPRYSPWR�U	WbN	VWRSTUj	̂YRdv\Q	VWR	SŴ [ONT]	WnTRXTY]	YN]	QRWVOP	WN	̂YPTROYZU	YN]	WN	SWUP	WV	ZY[WR	UXYZZ	[T	YU	UTP	VWRPX	ON	rTSPOWN	sg�	XTRTWVg		G		HIJIHIL	�WR	cWRd	]WNT	[e	PXT	U\[SWNPRYSPWRUj	̂YRdv\Q	WV	SWUPU	YU	]TVONT]	�TRTON	[e	U\[SWNPRYSPWRU	VWR	SŴ [ONT]	WnTRXTY]	YN]	QRWVOP	WN	̂YPTROYZU	YN]	WN	SWUP	WV	ZY[WR	UXYZZ	[T	YU	UTP	VWRPX	ON	rTSPOWN	sg�	XTRTWVg	G		HIJI�		�YPTROYZ	SWUPU	UXYZZ	[T	YU	]TUSRO[T]	ON	sg}g|g	G		HIJI�	hW	VYSOZOPYPT	RTnOTbONo	_\WPYPOWNU	VWR	TOPXTR	TkPRY	SXYRoTU	WR	]T]\SPOWNUj	YZZ	QRWQWUYZU	UXYZZ	[T	YSSŴ QYNOT]	[e	Y	SŴ QZTPT	OPT̂O�YPOWN	WV	SWUPU	ONSZ\]ONo	ZY[WRj	̂YPTROYZUj	U\[SWNPRYSPUj	YN]	OV	YZZWbT]j	̂YRdv\QU	VWR	WnTRXTY]	YN]	QRWVOPg		r\[SWNPRYSPU	UXYZZ	[T	UÔOZYRZe	OPT̂O�T]gG		HIJIJ�IJ	mV	RT_\TUPT]j	PXT	aWNPRYSPWR	UXYZZ	U\[̂ OP	]TPYOZT]	_\WPYPOWNU	VRŴ 	̂YPTROYZ	U\QQZOTRUgG	HIL	������	������f	aXYNoT	pR]TR	OU	Y	bROPPTN	ONUPR\̂ TNP	QRTQYRT]	[e	PXT	aWNUPR\SPOWN	�YNYoTR	YN]	UOoNT]	[e	PXT	pbNTRj	aWNUPR\SPOWN	�YNYoTRj	fRSXOPTSPj	YN]	aWNPRYSPWRj	UPYPONo	PXTOR	YoRTT̂TNP	\QWN	YZZ	WV	PXT	VWZZWbONo�IJ hXT	SXYNoT	ON	PXT	cWRd�IL hXT	ŶW\NP	WV	PXT	Y]̀\UP̂TNPj	OV	YNej	ON	PXT	aWNPRYSP	r\̂ �	YN]Il hXT	TkPTNP	WV	PXT	Y]̀\UP̂TNPj	OV	YNej	ON	PXT	aWNPRYSP	hÔTgG		HILIJ		���	������	� ¡� ¢	£¤¢¥	��¦�	¥��	�§§ ̈¦��	̈©	¥��	�ª�� «	� ¬�¥�¬¥«	��¡	�̈�¢¥ ¤¬¥̈�	®����� 	�	ª ¥��̄
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G		HIJIJ	KLMNNONPQ	RP	SPT	UVSPLN	WMXNM	YVSZZ	[RPYQ\Q]QN	S	̂\PSZ	YNQQZNONPQ	R̂	SZZ	OSQQNMY	MNZSQ\PL	QR	QVN	[VSPLN	\P	QVN	_RM̀	aV\[V	\Y	QVN	Y]bcN[Q	R̂	QVN	UVSPLN	WMXNMd	\P[Z]X\PLd	b]Q	PRQ	Z\O\QNX	QRd	SZZ	X\MN[Q	SPX	\PX\MN[Q	[RYQY	SYYR[\SQNX	a\QV	Y][V	[VSPLN	SPX	SPT	SZZ	SXc]YQONPQY	QR	QVN	URPQMS[Q	e]O	SPX	QVN	[RPQMS[Q	Q\ONfG	HIJIg	hNQVRXY	]YNX	\P	XNQNMO\P\PL	SXc]YQONPQY	QR	QVN	URPQMS[Q	e]O	OST	\P[Z]XN	QVNYNd	QVRYN	Z\YQNX	\P	eN[Q\RP	ifja\QV	\QY	Y]bYN[Q\RPY	SPX	eN[Q\RP	ifk	a\QV	\QY	Y]bYN[Q\RPYfG	HIJIl	mP	RMXNM	QR	̂S[\Z\QSQN	[VN[̀\PL	R̂	n]RQSQ\RPY	̂RM	NoQMSY	RM	[MNX\QYd	SZZ	pMRpRYSZYd	No[NpQ	QVRYN	YR	O\PRM	QVSQ	QVN\M	pMRpM\NQT	[SP	bN	YNNP	bT	\PYpN[Q\RPd	YVSZZ	bN	S[[ROpSP\NX	bT	S	[ROpZNQN	\QNO\qSQ\RP	R̂	[RYQY	\P[Z]X\PL	ZSbRMd	OSQNM\SZY	SPX	Y]b[RPQMS[QYf	rSbRM	SPX	OSQNM\SZY	YVSZZ	bN	\QNO\qNX	\P	QVN	OSPPNM	pMNY[M\bNX	SbRsNf	_VNMN	OScRM	[RYQ	\QNOY	SMN	e]b[RPQMS[QYd	QVNT	YVSZZ	bN	\QNO\qNX	SZYRfG	HIg	tuvwxyz{x|uv	t}~v��	�|y�{x|��wG	HIgI�	K	URPYQM][Q\RP	UVSPLN	�\MN[Q\sN	\Y	S	aM\QQNP	RMXNM	pMNpSMNX	bT	QVN	URPYQM][Q\RP	hSPSLNM	SPX	Y\LPNX	bT	QVN	WaPNMd	URPYQM][Q\RP	hSPSLNM	SPX	KM[V\QN[Qd	X\MN[Q\PL	S	[VSPLN	\P	QVN	_RM̀	pM\RM	QR	SLMNNONPQ	RP	SXc]YQONPQd	\̂	SPTd	\P	QVN	URPQMS[Q	e]O	RM	URPQMS[Q	�\ONd	RM	bRQVf	�VN	WaPNM	OST	bT	URPYQM][Q\RP	UVSPLN	�\MN[Q\sNd	a\QVR]Q	\PsSZ\XSQ\PL	QVN	URPQMS[Qd	RMXNM	[VSPLNY	\P	QVN	_RM̀	a\QV\P	QVN	LNPNMSZ	Y[RpN	R̂	QVN	URPQMS[Q	[RPY\YQ\PL	R̂	SXX\Q\RPYd	XNZNQ\RPYd	RM	RQVNM	MNs\Y\RPYd	QVN	URPQMS[Q	e]O	SPX	URPQMS[Q	�\ON	bN\PL	SXc]YQNX	S[[RMX\PLZTfG	HIgIJ	K	URPYQM][Q\RP	UVSPLN	�\MN[Q\sN	YVSZZ	bN	]YNX	\P	QVN	SbYNP[N	R̂	QRQSZ	SLMNNONPQ	RP	QVN	QNMOY	R̂	S	UVSPLN	WMXNMfG	HIgIg	m̂	QVN	URPYQM][Q\RP	UVSPLN	�\MN[Q\sN	pMRs\XNY	̂RM	SP	SXc]YQONPQ	QR	QVN	URPQMS[Q	e]Od	QVN	SXc]YQONPQ	YVSZZ	bN	bSYNX	RP	RPN	R̂	QVN	̂RZZRa\PL	ONQVRXY�I� h]Q]SZ	S[[NpQSP[N	R̂	S	Z]Op	Y]O	pMRpNMZT	\QNO\qNX	SPX	Y]ppRMQNX	bT	Y]̂̂\[\NPQ	Y]bYQSPQ\SQ\PL	XSQS	QR	pNMO\Q	NsSZ]SQ\RP�IJ �P\Q	pM\[NY	YQSQNX	\P	QVN	URPQMS[Q	�R[]ONPQY	RM	Y]bYNn]NPQZT	SLMNNX	]pRP�Ig URYQ	QR	bN	XNQNMO\PNX	\P	S	OSPPNM	SLMNNX	]pRP	bT	QVN	pSMQ\NY	SPX	S	O]Q]SZZT	S[[NpQSbZN	̂\oNX	RM	pNM[NPQSLN	̂NN�	RMIl KY	pMRs\XNX	\P	eN[Q\RP	ifjf�fG	HIgIl	m̂	QVN	URPQMS[QRM	XRNY	PRQ	MNYpRPX	pMROpQZT	RM	X\YSLMNNY	a\QV	QVN	ONQVRX	̂RM	SXc]YQONPQ	\P	QVN	URPQMS[Q	e]Od	QVN	URPYQM][Q\RP	hSPSLNM	YVSZZ	XNQNMO\PN	QVN	SXc]YQONPQ	RP	QVN	bSY\Y	R̂	MNSYRPSbZN	NopNPX\Q]MNY	SPX	YSs\PLY	R̂	QVRYN	pNM̂RMO\PL	QVN	_RM̀	SQQM\b]QSbZN	QR	QVN	[VSPLNd	\P[Z]X\PLd	\P	[SYN	R̂	SP	\P[MNSYN	\P	QVN	URPQMS[Q	e]Od	SP	SOR]PQ	̂RM	RsNMVNSX	SPX	pMR̂\Q	SY	YNQ	̂RMQV	\P	eN[Q\RP	ifkf	mP	Y][V	[SYNd	SPX	SZYR	]PXNM	eN[Q\RP	ifjfjfjd	QVN	URPQMS[QRM	YVSZZ	̀NNp	SPX	pMNYNPQd	\P	Y][V	̂RMO	SY	QVN	URPYQM][Q\RP	hSPSLNM	OST	pMNY[M\bNd	SP	\QNO\qNX	S[[R]PQ\PL	QRLNQVNM	a\QV	SppMRpM\SQN	Y]ppRMQ\PL	XSQSf	�PZNYY	RQVNMa\YN	pMRs\XNX	\P	QVN	URPQMS[Q	�R[]ONPQYd	[RYQY	̂RM	QVN	p]MpRYNY	R̂	QV\Y	eN[Q\RP	ifjf�	YVSZZ	bN	Z\O\QNX	QR	QVN	̂RZZRa\PL�I� URYQY	R̂	ZSbRMd	\P[Z]X\PL	SppZ\[SbZN	pSTMRZZ	QSoNYd	YR[\SZ	YN[]M\QTd	]PNOpZRTONPQ	\PY]MSP[Nd	̂M\PLN	bNPN̂\QY	MNn]\MNX	bT	SLMNNONPQ	RM	[]YQROd	SPX	aRM̀NMY�	[ROpNPYSQ\RP	\PY]MSP[N	X\MN[QZT	MNZSQNX	QR	QVN	aRM̀	R̂	QVN	[VSPLNd	SPX	RQVNM	NOpZRTNN	[RYQY	SppMRsNX	bT	QVN	URPYQM][Q\RP	hSPSLNM	SPX	KM[V\QN[Q�IJ URYQY	R̂	OSQNM\SZYd	Y]ppZ\NYd	SPX	Nn]\pONPQd	\P[Z]X\PL	[RYQ	R̂	QMSPYpRMQSQ\RP	X\MN[QZT	MNZSQNX	QR	QVN	aRM̀	R̂	QVN	[VSPLNd	aVNQVNM	\P[RMpRMSQNX	RM	[RPY]ONX�Ig �NPQSZ	[RYQY	R̂	OS[V\PNMT	SPX	Nn]\pONPQd	No[Z]Y\sN	R̂	VSPX	QRRZYd	aVNQVNM	MNPQNX	̂MRO	QVN	URPQMS[QRM	RM	RQVNMY	X\MN[QZT	MNZSQNX	QR	QVN	aRM̀	R̂	QVN	[VSPLN�Il URYQY	R̂	pMNO\]OY	̂RM	SZZ	bRPXY	SPX	\PY]MSP[Nd	pNMO\Q	̂NNYd	SPX	YSZNYd	]YNd	RM	Y\O\ZSM	QSoNYd	X\MN[QZT	MNZSQNX	QR	QVN	[VSPLN�	SPXI� URYQY	R̂	Y]pNMs\Y\RP	SPX	̂\NZX	R̂̂\[N	pNMYRPPNZ	X\MN[QZT	SQQM\b]QSbZN	QR	QVN	[VSPLNfG	HIgI�	m̂	QVN	URPQMS[QRM	X\YSLMNNY	a\QV	QVN	SXc]YQONPQ	\P	QVN	URPQMS[Q	�\ONd	QVN	URPQMS[QRM	OST	OS̀N	S	UZS\O	\P	S[[RMXSP[N	a\QV	SppZ\[SbZN	pMRs\Y\RPY	R̂	KMQ\[ZN	�kfG	HIgI�	�pRP	MN[N\pQ	R̂	S	URPYQM][Q\RP	UVSPLN	�\MN[Q\sNd	QVN	URPQMS[QRM	YVSZZ	pMROpQZT	pMR[NNX	a\QV	QVN	[VSPLN	\P	QVN	_RM̀	\PsRZsNX	SPX	SXs\YN	QVN	URPYQM][Q\RP	hSPSLNM	R̂	QVN	URPQMS[QRM�Y	SLMNNONPQ	RM	X\YSLMNNONPQ	a\QV	QVN	ONQVRXd	\̂	SPTd	pMRs\XNX	\P	QVN	URPYQM][Q\RP	UVSPLN	�\MN[Q\sN	̂RM	XNQNMO\P\PL	QVN	pMRpRYNX	SXc]YQONPQ	\P	QVN	URPQMS[Q	e]O	RM	URPQMS[Q	�\ONf
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F	GHIHG	J	KLMNOPQROSLM	KTUMVW	XSPWROSYW	NSVMWZ	[\	OTW	KLMOPUROLP	SMZSRUOWN	OTW	KLMOPUROLP]N	UVPWŴWMO	OTWPW_SOT̀	SMRaQZSMV	UZbQNÔWMO	SM	KLMOPURO	cQ̂ 	UMZ	KLMOPURO	dŜW	LP	OTW	̂WOTLZ	eLP	ZWOWP̂SMSMV	OTŴf	cQRT	UVPWŴWMO	NTUaa	[W	WeeWROSYW	Ŝ ŴZSUOWa\	UMZ	NTUaa	[W	PWRLPZWZ	UN	U	KTUMVW	gPZWPf	F	GHIHh	dTW	ÛLQMO	Le	RPWZSO	OL	[W	UaaL_WZ	[\	OTW	KLMOPUROLP	OL	OTW	g_MWP	eLP	U	ZWaWOSLM	LP	RTUMVW	OTUO	PWNQaON	SM	U	MWO	ZWRPWUNW	SM	OTW	KLMOPURO	cQ̂ 	NTUaa	[W	UROQUa	MWO	RLNO	UN	RLMeSP̂WZ	[\	OTW	KLMNOPQROSLM	iUMUVWP	UMZ	JPRTSOWROf	jTWM	[LOT	UZZSOSLMN	UMZ	RPWZSON	RLYWPSMV	PWaUOWZ	jLPk	LP	NQ[NOSOQOSLMN	UPW	SMYLaYWZ	SM	U	RTUMVẀ	OTW	UaaL_UMRW	eLP	LYWPTWUZ	UMZ	lPLeSO	NTUaa	[W	eSVQPWZ	LM	OTW	[UNSN	Le	MWO	SMRPWUNẀ	Se	UM\̀	_SOT	PWNlWRO	OL	OTUO	RTUMVWfF	GHIHm	nWMZSMV	eSMUa	ZWOWP̂SMUOSLM	Le	OTW	OLOUa	RLNO	Le	U	KLMNOPQROSLM	KTUMVW	XSPWROSYW	OL	OTW	g_MWP̀	OTW	KLMOPUROLP	Û\	PWoQWNO	lU\̂ WMO	eLP	jLPk	RL̂ laWOWZ	QMZWP	OTW	KLMNOPQROSLM	KTUMVW	XSPWROSYW	SM	JllaSRUOSLMN	eLP	nU\̂ WMOf	dTW	KLMNOPQROSLM	iUMUVWP	UMZ	JPRTSOWRO	_Saa	̂UkW	UM	SMOWPŜ	ZWOWP̂SMUOSLM	eLP	lQPlLNWN	Le	̂LMOTa\	RWPOSeSRUOSLM	eLP	lU\̂ WMO	eLP	OTLNW	RLNON	UMZ	RWPOSe\	eLP	lU\̂ WMO	OTW	ÛLQMO	OTUO	OTW	KLMNOPQROSLM	iUMUVWP	UMZ	JPRTSOWRO	ZWOWP̂SMW	OL	[W	PWUNLMU[a\	bQNOSeSWZf	dTW	SMOWPŜ	ZWOWP̂SMUOSLM	Le	RLNO	NTUaa	UZbQNO	OTW	KLMOPURO	cQ̂ 	LM	OTW	NÛW	[UNSN	UN	U	KTUMVW	gPZWP̀	NQ[bWRO	OL	OTW	PSVTO	Le	WSOTWP	lUPO\	OL	ZSNUVPWW	UMZ	UNNWPO	U	KaUŜ	SM	URRLPZUMRW	_SOT	JPOSRaW	pqfF	GHIHrs	jTWM	OTW	g_MWP	UMZ	KLMOPUROLP	UVPWW	_SOT	U	ZWOWP̂SMUOSLM	̂UZW	[\	OTW	KLMNOPQROSLM	iUMUVWP	UMZ	JPRTSOWRO	RLMRWPMSMV	OTW	UZbQNÔWMON	SM	OTW	KLMOPURO	cQ̂ 	UMZ	KLMOPURO	dŜẀ	LP	LOTWP_SNW	PWURT	UVPWŴWMO	QlLM	OTW	UZbQNÔWMOǸ	NQRT	UVPWŴWMO	NTUaa	[W	WeeWROSYW	Ŝ ŴZSUOWa\	UMZ	OTW	KLMNOPQROSLM	iUMUVWP	NTUaa	lPWlUPW	U	KTUMVW	gPZWPf	KTUMVW	gPZWPN	̂U\	[W	SNNQWZ	eLP	Uaa	LP	UM\	lUPO	Le	U	KLMNOPQROSLM	KTUMVW	XSPWROSYWfF		GHIHrr	tQ̂ l	NQ̂ 	UZbQNÔWMO	ZWNRPS[WZ	SM	RaUQNW	ufvfvfp	NTUaa	[W	NQ[NOUMOSUOWZ	[\	NQ[̂ SOOSMV	WYSZWMRW	Le	UROQUa	RLNON	OL	OTW	JPRTSOWRO	eLP	WYUaQUOSLM	eLP	OTW	eLaaL_SMVwfp	KLNON	ZWNRPS[WZ	SM	cWROSLM	ufvfx̀	SMRaQZSMV	aU[LP	UMZ	LOTWP	RLNON	Le	NQ[RLMOPUROLPǸ	SOŴSyWZ	[\	OPUZWNfF	GHz	{|}~�	���}���	|}	���	�~��dTW	JPRTSOWRO	̂U\	LPZWP	̂SMLP	RTUMVWN	SM	OTW	jLPk	OTUO	UPW	RLMNSNOWMO	_SOT	OTW	SMOWMO	Le	OTW	KLMOPURO	XLRQ̂ WMON	UMZ	ZL	MLO	SMYLaYW	UM	UZbQNÔWMO	SM	OTW	KLMOPURO	cQ̂ 	LP	UM	W�OWMNSLM	Le	OTW	KLMOPURO	dŜWf	dTW	JPRTSOWRO]N	LPZWP	eLP	ŜMLP	RTUMVWN	NTUaa	[W	SM	_PSOSMVf	�e	OTW	KLMOPUROLP	[WaSWYWN	OTUO	OTW	lPLlLNWZ	̂SMLP	RTUMVW	SM	OTW	jLPk	_Saa	UeeWRO	OTW	KLMOPURO	cQ̂ 	LP	KLMOPURO	dŜẀ	OTW	KLMOPUROLP	NTUaa	MLOSe\	OTW	KLMNOPQROSLM	iUMUVWP	UMZ	NTUaa	MLO	lPLRWWZ	OL	ŜlaŴWMO	OTW	RTUMVW	SM	OTW	jLPkf	�e	OTW	KLMOPUROLP	lWPeLP̂N	OTW	jLPk	NWO	eLPOT	SM	OTW	JPRTSOWRO]N	LPZWP	eLP	U	̂SMLP	RTUMVW	_SOTLQO	lPSLP	MLOSRW	OL	OTW	KLMNOPQROSLM	iUMUVWP	OTUO	NQRT	RTUMVW	_Saa	UeeWRO	OTW	KLMOPURO	cQ̂ 	LP	KLMOPURO	dŜẀ	OTW	KLMOPUROLP	_USYWN	UM\	UZbQNÔWMO	OL	OTW	KLMOPURO	cQ̂ 	LP	W�OWMNSLM	Le	OTW	KLMOPURO	dŜWfF		GH�	��������	���	������F		GH�Hr	dTW	RL̂ [SMWZ	LYWPTWUZ	UMZ	lPLeSO	SMRaQZWZ	SM	OTW	OLOUa	RLNO	Le	U	KTUMVW	gPZWP	OL	OTW	g_MWP	NTUaa	[W	[UNWZ	LM	OTW	eLaaL_SMV	NRTWZQaWwF		GH�HrH�	KLMOPUROLPw	�LP	jLPk	lWPeLP̂WZ	[\	OTW	KLMOPUROLP]N	L_M	eLPRWǸ	̂UPkQl	NTUaa	MLO	W�RWWZ	UOLOUa	Le	eSeOWWM	lWPRWMO	�pq��̀	Le	OTW	YUaQW	Le	aU[LP	UMZ	̂UOWPSUaN	�t�i�fH	r	��ÛlaWw	dLOUa	KLMOPUROLP	Ĵ LQMO�	�t�i�	�	pq�	g�nF		GH�HrH 	KLMOPUROLP]N	cQ[RLMOPUROLP�N�w	�LP	jLPk	lWPeLP̂WZ	[\	OTW	cQ[RLMOPUROLP]N	L_M	eLPRWǸ	̂UPkQl	NTUaaMLO	W�RWWZ	U	OLOUa	LeOWM	lWPRWMO	�p¡��	Le	OTWSP	YUaQW	Le	aU[LP	UMZ	̂UOWPSUa	�t�i�f	�LP	OTW	KLMOPUROLP̀	eLP	_LPk	lWPeLP̂WZ	[\	OTUO	KLMOPUROLP]N	cQ[RLMOPUROLP̀	̂UPkQl	NTUaa	MLO	W�RWWZ	eSYW	lWPRWMO	�q��	eLP	OTW	YUaQW	Le	OTW	cQ[RLMOPUROLP	ÛLQMOfHr	��ÛlaWw	dLOUa	cQ[RLMOPUROLP	Ĵ LQMO�	�t�i�	�	p¡�	g�nH¢	��ÛlaWw	dLOUa	KLMOPUROLP	Ĵ LQMO�	dLOUa	cQ[RLMOPURO	Ĵ LQMO�	q�	g�nF		GH�HrH£	KLMOPUROLP]N	cQ[RLMOPUROLP]N	cQ[¤NQ[RLMOPUROLP�N�w	�LP	jLPk	lWPeLP̂WZ	[\	OTW	cQ[¤NQ[RLMOPUROLP]NL_M	eLPRWǸ	̂UPkQl	NTUaa	MLO	W�RWWZ	U	OLOUa	Le	eSYW	lWPRWMO	�q��	Le	OTWSP	YUaQW	Le	aU[LP	UMZ	̂UOWPSUaN	�t�i�f	�LP	OTWcQ[RLMOPUROLP̀	eLP	_LPk	lWPeLP̂WZ	[\	OTW	cQ[¤NQ[RLMOPUROLP̀	̂UPkQl	NTUaa	MLO	W�RWWZ	U	OLOUa	Le	eSYW	lWPRWMO	�q��	Le	OTWSP	YUaQW	Le	aU[LP	UMZ	̂UOWPSUaN	�t�i�	eLP	_LPk	lWPeLP̂WZ	[\	OTW	cQ[¤NQ[RLMOPUROLPf	�LP	OTW	cQ[RLMOPUROLP̀
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GHIJKL	MNHOO	PQR	STUSSV	H	RQRHO	QW	WXYS	LSIUSPR	Z[\]	QW	RNS	̂K_̀MK_UQPRIHURQI	HGQKPRa	bQI	RNS	cQPRIHURQIdGHIJKL	MNHOO	PQR	STUSSV	[\	QW	RNS	̂K_UQPRIHURQI	eGQKPRafg	hTHGLOSi	jQRHO	̂K_̀MK_UQPRIHURQI	eGQKPRk	Zlmn]	m	[\	opqfr	hTHGLOSi	jQRHO	̂K_UQPRIHURQI	eGQKPRk	̂K_̀MK_UQPRIHURQI	eGQKPRm	[\	opqfs	hTHGLOSi	jQRHO	cQPRIHURQI	eGQKPRk	̂K_UQPRIHURQI	eGQKPRm	[\	opqt		ufvfr	qSIWQIGHPUS	HPV	qHwGSPR	xQPV	eVyKMRGSPRMi	zQ	PQR	XRSGX{S	XPUISHMSM	WQI	_QPV	LISGXKGM	WQI	SHUN	XPVXYXVKHO	cNHP|S	oIVSI	LSI	}SPSIHO	cQPVXRXQPM	QW	RNS	cQPRIHURd	̂SURXQP	~~a~a~a	�Q	�PWQIGHRXQP	XP	̂SURXQP	~~a~a~	RNHR	ISWSIM	RQ	_QPV	HVyKMRGSPRMa�������	�			����t	�fg	�����������t	�fgfg	�POSMM	QRNSI�XMS	LIQYXVSVd	cQPRIHUR	jXGS	XM	RNS	LSIXQV	QW	RXGSd	XPUOKVXP|	HKRNQIX{SV	HVyKMRGSPRMd	HOOQRRSV	XP	RNS	cQPRIHUR	zQUKGSPRM	WQI	̂K_MRHPRXHO	cQGLOSRXQP	QW	RNS	�QIJat	�fgfr	jNS	VHRS	QW	UQGGSPUSGSPR	QW	RNS	�QIJ	XM	RNS	VHRS	SMRH_OXMNSV	XP	RNS	e|ISSGSPRat	�fgfs	jNS	VHRS	QW	̂K_MRHPRXHO	cQGLOSRXQP	XM	RNS	VHRS	USIRXWXSV	_w	RNS	eIUNXRSUR	XP	HUUQIVHPUS	�XRN	̂SURXQP	�a�at	�fgf�	jNS	RSIG	�VHw�	HM	KMSV	XP	RNS	cQPRIHUR	zQUKGSPRM	MNHOO	GSHP	UHOSPVHI	VHw	KPOSMM	QRNSI�XMS	MLSUXWXUHOOw	VSWXPSVat	�fr	��������	���	���� �����t	�frfg	j�nh	�̂	ob	j¡h	ĥ ĥ�ch	��	j¡h	connh�chnh�jd	q¢ô hc�j�o�	e�z	conqlhj�o�	ob	j¡h	�o¢£a			�W	RNS	cQPRIHURQI	MNHOO	PS|OSURd	WHXOd	QI	ISWKMS	RQ	UQGLOSRS	RNS	�QIJ	�XRNXP	RNS	RXGS	MLSUXWXSV	WQI	K̂_MRHPRXHO	cQGLOSRXQP	QW	RNS	cQPRIHUR	QI	H_HPVQP	RNS	�QIJ	LIXQI	RQ	̂K_MRHPRXHO	cQGLOSRXQP		KPOSMM	MKUN	VSOHw	XM	HLLIQYSV	XP	HVYHPUS	XP	�IXRXP|	_w	RNS	o�PSId	o�PSI	GHw	_S	VHGH|SV	HPV	RNS	cQPRIHURQI	VQSM	NSIS_w	H|ISSd	HM	LHIRXHO	UQPMXVSIHRXQP	WQI	RNS	H�HIVXP|	QW	RNXM	cQPRIHURd	RQ	LHw	RQ	RNS	o�PSId	HM	OX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	HPV	PQR	HM	H	LSPHORwd	RNS	MKG	QW	oPS	jNQKMHPV	zQOOHIM	Z¥~d¦¦¦a¦¦]	LSI	VHw	WQI	SHUN	UHOSPVHI	VHw	_SwQPV	WXYS	Z[]	VHwM	HWRSI	RNS	VHRS	MLSUXWXSV	¡SISXP	WQI	̂K_MRHPRXHO	cQGLOSRXQP	RNHR	RNS	cQPRIHURQI	WHXOM	RQ	HUNXSYS	̂K_MRHPRXHO	cQGLOSRXQP	WQI	RNS	qIQySUR	QI	oPS	jNQKMHPV	zQOOHIM	Z¥~d¦¦¦]	LSI	VHw	WQI	SHUN	UHOSPVHI	VHw	HWRSI	RNS	VHRS	cQPRIHURQI	H_HPVQPM	RNS	�QIJ	KPRXO	HURKHO	̂K_MRHPRXHO	cQGLOSRXQP	QW	RNS	�QIJa		qKIMKXR	QW	OX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	MNHOO	PQR	STUOKVS	RNS	LKIMKXR	QW	HPw	QRNSI	VHGH|SM	QI	ISGSVw	HYHXOH_OS	RQ	o�PSId	XPUOKVXP|	_KR	PQR	OXGXRSV	RQ	VXISUR	HPV§QI	UQPMS¤KSPRXHO	VHGH|SMa	zKS	RQ	RNS	XGLIHURXUH_XOXRw	HPV	STRISGS	VXWWXUKORw	QW	WXTXP|	HPV	HMUSIRHXPXP|	RNS	RIKS	UQMR	QW	RNS	VXMIKLRXQP	HPV	LK_OXU	XPUQPYSPXSPUS		ISMKORXP|	WIQG	RNS	cQPRIHURQÏM	WHXOKIS	RQ	UQGLOSRS	RNS	�QIJ	QP	RXGSd	RNXM	HGQKPR	XM	WXTSV	HPV	H|ISSV	KLQP	_w	HPV	_SR�SSP	RNS	cQPRIHURQI	HPV	RNS	o�PSI	RQ	_S	H	ISHMQPH_OS	SMRXGHRS	QW	RNS	XPUQPYSPXSPUS	VHGH|SM	XPUKIISV	_w	MRKVSPRMd	RSHUNSIMd	RHTLHwSIMd	HPV	RNS	LK_OXU	WQI	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	UHKMSV	_w	RNS	cQPRIHURQÏM	UQPRXPKSV	LISMSPUS	QP̀MXRS	QI	XP	RNS	UHMS	QW	H_HPVQPGSPR	RNS	UQPRXPKSV	LISMSPUS	QP̀MXRS	QW	H	ISLOHUSGSPR	UQPRIHURQId	�NXUN	HIS	H	LQIRXQP	QW	RNS		VHGH|SM	�NXUN	RNS	o�PSI	HPV	RNS	UQGGKPXRw	GHw	MKMRHXPa		lX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	MNHOO	_S	VSVKURSV	WIQG	HPw	GQPXSM	VKS	QI	RNHR	GHw	_SUQGS	VKS	RQ	RNS	cQPRIHURQId	HPV	XW	MHXV	GQPXSM	HIS	XPMKWWXUXSPR	RQ	UQYSI	MHXV	VHGH|SMd	RNSP	RNS	cQPRIHURQI	MNHOO	LHw	RNS	o�PSI	RNS	HGQKPR	QW	RNS	VXWWSISPUSa	lX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	HIS	XP	HVVXRXQP	RQ	HPw	HPV	HOO	QRNSI	VHGH|SM	XPUKIISV	_w	RNS	o�PSI	HM	H	ISMKOR	QW	RNS	cQPRIHURQÏM	WHXOKIS	RQ	UQGLOSRS	RNS	�QIJ	�XRNXP	RNS	RXGS	MLSUXWXSV	WQI	̂K_MRHPRXHO	cQGLOSRXQP	QW	RNS	cQPRIHURd	XPUOKVXP|	_KR	PQR	OXGXRSV	RQ	RNS	STLSPMS	QW	ISPRHO	QW	MLHUSd	RNS	STLSPMS	QW	RIHPMLQIRHRXQPd	HPV	RNS	WSSM	HPV	ISXG_KIMSGSPRM	RQ	RNS	o�PSÏM	e|SPRM	XPUOKVXP|d	_KR	PQR	OXGXRSV	RQd	RNS	eIUNXRSURd	RNS	cQPMRIKURXQP	nHPH|SId	HPV	OS|HO	UQKPMSO	WQI	RNSXI	MSIYXUSM©	HPV	HIS	UKGKOHRXYS	HPV	ISUQYSIH_OS	MXP|KOHIOw	QI	UKGKOHRXYSOw	_w	RNS	o�PSI	XP	HVVXRXQP	RQ	HPw	OX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	RNHR	GHw	_S	ISUQYSISVa		qKIMKXR	QW	OX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	MNHOO	PQR	STUOKVS	RNS	LKIMKXR	QW	HPw	QRNSI	VHGH|SM	QI	ISGSVw	HYHXOH_OS	RQ	o�PSId	XPUOKVXP|	_KR	PQR	OXGXRSV	RQ	VXISUR	HPV§QI	UQPMS¤KSPRXHO	VHGH|SMa		xw	STSUKRXP|	RNS	e|ISSGSPRd	RNS	cQPRIHURQI	UQPWXIGM	RNHR	RNS	cQPRIHUR	jXGS	XM	H	ISHMQPH_OS	LSIXQV	WQI	LSIWQIGXP|	RNS	�QIJ	HPV	RNHR	RNS	o�PSI	�QKOV	PQR	NHYS	SPRSISV	XPRQ	RNXM	cQPRIHUR	�XRNQKR	RNS	XPUOKMXQP	QW	OX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	HM	MSR	WQIRN	XP	RNXM	MK_MSURXQPa		�W	RNS	LIQYXMXQP	XGLQMXP|	OX¤KXVHRSV	XPUQPYSPXSPUS	HPV	VXMIKLRXQP	VHGH|SM	XM	VSRSIGXPSV	RQ	_S	KPSPWQIUSH_OS	KPVSI	WSVSIHO	QI	�S�	ªQIJ	̂RHRS	OH�d	RNS	WQOOQ�XP|	LIQYXMXQP	MNHOO	HLLOwi		j�nh	�̂	ob	j¡h	ĥ ĥ�ch	��	j¡h	connh�chnh�jd	q¢ô hc�j�o�	e�z	co�̂ j¢�cj�o�	ob	j¡h	�o¢£a		cQPRIHURQI	MNHOO	_S	ISMLQPMX_OS	WQI	HOO	VXISUR	HPV	UQPMS¤KSPRXHO	VHGH|SM	RQ	o�PSId	eIUNXRSURd	HPV	cQPMRIKURXQP	nHPH|SI	HIXMXP|	WIQG	HPw	VSOHw	QW	cQPRIHURQId	XRM	̂K_UQPRIHURQIMd	QI	MKLLOXSIMd	XP	LSIWQIGXP|	QI	
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GHIJKLMNOP	MQL	RHST	NO	UGGHSVUOGL	WNMQ	MQL	MNIL	SLXYNSLILOMZ	NIJHZLV	[\	MQL	]HOMSUGM	̂HGYILOMZ_		̀QL	NOVLIONM\	JSHaNZNHOZ	Hb	MQNZ	cPSLLILOM	USL	UJJKNGU[KL	MH	ZYGQ	VUIUPLZ	UOV	MH	GKUNIZ	USNZNOP	NO	SLZJLGM	MQLSLMH_		d\	LeLGYMNOP	MQL	cPSLLILOMf	MQL	]HOMSUGMHS	GHObNSIZ	MQUM	MQL	]HOMSUGM	̀NIL	NZ	U	SLUZHOU[KL	JLSNHV	bHS	JLSbHSINOP	MQL	RHST_g		hijikik		]HOMSUGMHS	ZQUKK	GHHJLSUML	WNMQ	lWOLSf	]HOZMSYGMNHO	mUOUPLSf	cSGQNMLGM	UOV	HMQLS	]HOMSUGMHSZ	HO	MQL	nSHoLGMf	IUTNOP	LaLS\	SLUZHOU[KL	LbbHSM	MH	SLVYGL	MQL	GHOMSUGM	MNIL_g	hijij	̀QL	]HOMSUGMHS	ZQUKK	OHM	TOHWNOPK\f	LeGLJM	[\	UPSLLILOM	HS	NOZMSYGMNHO	Hb	MQL	lWOLS	NO	WSNMNOPf	JSLIUMYSLK\	GHIILOGL	HJLSUMNHOZ	HO	MQL	ZNML	HS	LKZLWQLSL	JSNHS	MH	MQL	LbbLGMNaL	VUML	Hb	NOZYSUOGL	SLXYNSLV	[\	cSMNGKL	pp	MH	[L	bYSONZQLV	[\	MQL	]HOMSUGMHS	UOV	lWOLS_	̀QL	VUML	Hb	GHIILOGLILOM	Hb	MQL	RHST	ZQUKK	OHM	[L	GQUOPLV	[\	MQL	LbbLGMNaL	VUML	Hb	ZYGQ	NOZYSUOGL_	qrstsutsvw	xyzy{yx|g		hijijik		]HOMSUGMHS	ZQUKK	OHM	GHIILOGL	RHST	HO	MQL	ZNML	YOMNK	LaNVLOGL	Hb	NOZYSUOGL	UOV	HSNPNOUK	JLSbHSIUOGL	UOV	JU\ILOM	[HOVZ	UZ	SLXYNSLV	NO	cSMNGKL	ppf		QUaL	[LLO	UGGLJMLV	[\	MQL	lWOLS_g	hiji}		]HOMSUGMHS	ZQUKK	VH	UKK	MQNOPZ	OLGLZZUS\	MH	LOZYSL	MQL	JSHZLGYMNHO	Hb	MQL	RHST	NO	UGGHSVUOGL	WNMQ	UO\	HOL	HS	IHSL	Hb	MQL	bHKKHWNOP	UZ	VLMLSINOLV	[\	MQL	cSGQNMLGM	UOV	MQL	lWOLSf	NO	MQLNS	VNZGSLMNHO~_pnSHoLGM	ZGQLVYKLZ	UOV	SLaNZNHOZ	MQLSLHbf	PNaLO	bSHI	MNIL	MH	MNIL	MH	]HOMSUGMHS�_� Q̀L	MNIL	SLXYNSLILOMZ	bHS	aUSNHYZ	JHSMNHOZ	Hb	RHST�_� Q̀L	SLXYNSLILOMZ	Hb	MQL	nSHoLGM	NOGKYVNOPf	[YM	OHM	KNINMLV	MHf	GHHSVNOUMNHO	SLXYNSLILOMZ	UZ	IU\	bSHI	MNIL	MH	MNIL	[L	TOHWO	MH	]HOMSUGMHS�	UOV_��GQLVYKLZ	Hb	MQL	RHST	JSHaNVLV	[\	]HOMSUGMHS	MH	cSGQNMLGM	YJHO	MQL	lWOLS�Z	SLXYLZM_g	hiji�	�QHYKV	MQL	JSHPSLZZ	Hb	MQL	RHST	UOV�HS	HMQLS	RHST	[L	VLKU\LV	[\	UO\	bUYKMf	OLPKLGMf	UGM	HS	bUNKYSL	MH	UGM	Hb	]HOMSUGMHS	HS	UO\	Hb	NMZ	�Y[GHOMSUGMHSZ	HS	ZYJJKNLSZ	ZH	UZ	MH	GUYZL	UO\	UVVNMNHOUK	GHZMf	LeJLOZLf	KNU[NKNM\	HS	VUIUPL	MH	lWOLSf	cSGQNMLGMf	HS	]HOZMSYGMNHO	mUOUPLSf	HS	bHS	WQNGQ	lWOLSf	cSGQNMLGMf	HS	]HOZMSYGMNHO	mUOUPLS	IU\	[LGHIL	KNU[KLf	]HOMSUGMHS	ZQUKK	QHKV	MQLI	QUSIKLZZ	bSHI	UOV	NOVLIONb\	MQLI	UPUNOZM	UKK	ZYGQ	UVVNMNHOUK	GHZMf	LeJLOZLf	KNU[NKNM\	HS	VUIUPL_g	hiji�	�b	MQL	]HOMSUGMHS	VHLZ	OHM	UGQNLaL	�Y[ZMUOMNUK	]HIJKLMNHO	WNMQNO	MQL	]HOMSUGM	̀NIL	LZMU[KNZQLV	NO	MQL	cPSLLILOM	[LMWLLO	MQL	lWOLS	UOV	MQL	]HOMSUGMHSf	HS	NO	U	ZY[ZLXYLOM	]QUOPL	lSVLSf	MQL	]HOMSUGMHS	ZQUKK	[L	KNU[KL	MH	MQL	lWOLS	bHS		UO\	KNXYNVUMLVf	VNSLGM	UOV�HS	GHOZLXYLOMNUK	VUIUPLZ�	bHS	MQL	GHZMZ	Hb	bLLZ	UOV	SLNI[YSZLILOMZ	MH	MQL	lWOLS�Z	cPLOMZ	NOGKYVNOPf	[YM	OHM	KNINMLV	MHf	MQL	cSGQNMLGM	UOV	MQL	]HOZMSYGMNHO	mUOUPLS	bHS	MQLNS	ZLSaNGLZ	UMMSN[YMU[KL	MH	MQL	]HOMSUGMHS�Z	VLKU\	HS	U[UOVHOILOM_	�eGLJM	UZ	IU\	[L	JSHQN[NMLV	[\	UJJKNGU[KL	KUWf	UKK	Hb	lWOLS�Z	SNPQMZ	UOV	SLILVNLZ	NO	GHOOLGMNHO	WNMQ	MQL	]HOMSUGMHS�Z	bUNKYSL	MH	UGQNLaL	�Y[ZMUOMNUK	]HIJKLMNHO	WNMQNO	MQL	]HOMSUGM	ǸIL	LZMU[KNZQLV	NO	MQL	cPSLLILOM	[LMWLLO	MQL	lWOLS	UOV	MQL	]HOMSUGMHSf	ZQUKK	[L	GYIYKUMNaL	UOV	IU\	[L	LeLSGNZLV	ZNOPYKUSK\	HS	GHOGYSSLOMK\_	�KLGMNHO	[\	lWOLS	MH	JYSZYL	UO\	SLILV\	ZQUKK	OHM	LeGKYVL	JYSZYNM	Hb	UO\	HMQLS	SLILV\_g	hiji�	̀QL	RHST	ZQUKK	[L	JLSbHSILV	VYSNOP	VLZNPOUMLV	WHSTNOP	QHYSZf	LeGLJM	MQUM	NO	MQL	LaLOM	Hb	LILSPLOG\	HS	WQLO	OLGLZZUS\	MH	JLSbHSI	MQL	RHST	NO	UGGHSVUOGL	WNMQ	MQL	SLXYNSLILOMZ	Hb	�LGMNHO	�_�f	RHST	ZQUKK	[L	JLSbHSILV	UM	]HOMSUGMHS�Z	GHZM	UOV	LeJLOZL	HO	HMQLS	ZQNbMZf	HaLSMNILf	�UMYSVU\Zf	�YOVU\Zf	�HKNVU\Z	UOV	UM	HMQLS	MNILZf	Nb	JLSINZZNHO	MH	VH	ZH	QUZ	[LLO	H[MUNOLV	NO	WSNMNOP	bSHI	lWOLS_		RNMQHYM	KNINMNOP	MQL	SLXYNSLILOMZ	Hb	MQL	JSLGLVNOP	ZLOMLOGLf	Nb	MQL	JSHPSLZZ	Hb	MQL	RHST	HS	Hb	MQL	nSHoLGM	QUZ	[LLO	VLKU\LV	[\	UO\	bUYKMf	OLPKLGMf	UGM	HS	bUNKYSL	MH	UGM	Hb	]HOMSUGMHS	HS	UO\	Hb	NMZ	�Y[GHOMSUGMHSZ	HS	ZYJJKNLSZf	]HOMSUGMHS	ZQUKK	WHST	ZYGQ	HaLSMNILf	UM	]HOMSUGMHS�Z	GHZM	UOV	LeJLOZL	UZ	UbHSLZUNVf	UZ	cSGQNMLGM	ZQUKK	VLLI	OLGLZZUS\	HS	VLZNSU[KL	MH	IUTL	YJ	bHS	UKK	MNIL	KHZM	UOV	MH	UaHNV	VLKU\	NO	MQL	GHIJKLMNHO	Hb	MQL	RHST	UOV	Hb	MQL	nSHoLGM_		̀QL	bUNKYSL	[\	cSGQNMLGM	MH	VNSLGM	]HOMSUGMHS	MH	LOPUPL	NO	ZYGQ	HaLSMNIL	ZQUKK	OHM	SLKNLaL	]HOMSUGMHS	Hb	MQL	GHOZLXYLOGLZ	Hb	NMZ	VLKU\_g	hiji�	�OKLZZ	HMQLSWNZL	OHMLVf	MQL	VUML	Hb	GHIILOGLILOM	Hb	MQL	RHST	NZ	MQL	VUML	LZMU[KNZQLV	NO	U	OHMNGL	MH	JSHGLLV_		Q̀L	OHMNGL	MH	JSHGLLV	WNKK	[L	NZZYLV	NIILVNUMLK\	YJHO	SLMYSO	Hb	ZNPOLV	VHGYILOMZ	[\	MQL	]HOMSUGMHS	UOV	MQL	JSLZLOMUMNHO	Hb	UGGLJMU[KL	NOZYSUOGL	GLSMNbNGUMLZ_		]HOMSUGMHS	ZQUKK	HSPUON�L	GHOZMSYGMNHO	ZGQLVYKLZ	UZ	ZJLGNbNLV	NO	�LGMNHO	�_p�f	]HOMSUGMHS�Z	]HOZMSYGMNHO	�GQLVYKLZ_		̀QL	GHIILOGLILOM	VUML	ZQUKK	OHM	[L	JHZMJHOLV	[\	MQL	bUNKYSL	MH	
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GHI	JK	ILM	NJOIPGHIJP	JP	JK	QMPRJOR	JP	MOISISMR	KJP	TLSHL	ILM	NJOIPGHIJP	SR	PMRQJORSUVMWX	YZ[ZY	\LM	]PHLSIMHI	̂G_	̀SPMHI	GHHMVMPGISJO	JK	ILM	aJPb	RJ	ILGI	SI	̂G_	UM	QMPKJP̂M̀	SO	G̀cGOHM	JK	ILM	RHLM̀dVMRe	IŜM	PMfdSPM̂MOIR	GÒ	gPJhMHI	PMfdSPM̂MOIR	̀MRHPSUM̀	SO	iMHISJO	jWkW		lK	RJ	̀SPMHIM̀e	NJOIPGHIJP	RLGVV	SOHPMGRM	SIR	RIGKK	GÒmJP	TJPb	JcMPIŜMW		NJOIPGHIJP	TSVV	OJI	UM	MOISIVM̀	IJ	G̀ S̀ISJOGV	HĴ QMORGISJO	KJP	TJPb	QMPKJP̂M̀	JdIRS̀M	JK	M̀RSnOGIM̀	TJPbSOn	LJdPRe	MoHMQI	GR	GQQPJcM̀	U_	pTOMP	SO	TPSISOn	SO	G̀cGOHMW		gPJcS̀M̀	ILGI	NJOIPGHIJP	SR	OJI	SO	M̀KGdVI	dÒMP	ILM	NJOIPGHIe	SR	̂MMISOn	ILM	gPJhMHI	iHLM̀dVMe	GÒ	pTOMP	LGR	SRRdM̀	ILM	GKJPMRGS̀	GdILJPSqGISJOe	ILMPM	RLGVV	UM	G̀ M̀̀	IJ	ILM	NJOIPGHI	id̂ 	GR	GHIdGV	JdIrJKrQJHbMI	ĜJdOI	MfdGV	IJsWt ]̀ S̀ISJOGV	QPM̂Sd̂ R	JO	TGnMR	GHIdGVV_	QGS̀e	GI	PGIMR	ILGI	LGcM	UMMO	GHHMQIM̀	U_	]PHLSIMHIuWk \GoMR	ŜQJRM̀	U_	VGT	JO	RdHL	G̀ S̀ISJOGV	TGnMRu	GÒWv gPM̂Sd̂ R	KJP	TJPbMPwR	HĴ QMORGISJO	GÒ	VSGUSVSI_	SORdPGOHM	SK	PMfdSPM̀	IJ	UM	QGS̀	JO	RdHL	G̀ S̀ISJOGV	TGnMRWaPSIIMO	GdILJPSqGISJO	KJP	JcMPIŜM	TJPb	ILGI	MoHMM̀R	xyzzWzz	KJP	TLSHL	NJOIPGHIJP	SOIMÒR	IJ	HLGPnM	ILM	pTOMP	SO	GO_	JOM	TMMb	RLGVV	UM	SOcGVS̀	dOVMRR	HJOKSP̂M̀	SO	TPSISOn	U_	ILM	pTOMPe	SI	UMSOn	dÒMPRIJJ̀	ILGI	pTOMPwR	iSIM	{MQPMRMOIGIScM	RLGVV	OJI	LGcM	GdILJPSI_	IJ	GdILJPSqM	RdHL	JcMPIŜM	TLSHL	MoHMM̀R	xyzzWzz	SO	GO_	JOM	TMMbWX	YZ[Z|		lO	OJ	HGRM	RLGVV	ILM	NJOIPGHIJP	̀MVG_	ILM	QPJnPMRR	JK	ILM	aJPb	JP	GO_	QGPI	ILMPMJK		JO	GHHJdOI	JK	HLGOnMR	SO	ILM	aJPb	JP	̀SRQdIMR	HGdRM̀	U_	QPJQJRM̀	JP	JP̀MPM̀	HLGOnMR	SO	ILM	aJPb	JP	GO_	̀SRQdIMR	JP	̀SRGnPMM̂MOIR	GR	IJ	ILM	MfdSIGUVM	cGVdM	JK	RdHL	HLGOnMRW	X		YZ[Z}~	NJOIPGHIJP	GÒ	NJOIPGHIJPwR	idPMI_	RLGVV	UM	RIPSHIV_	GHHJdOIGUVM	KJP	HĴ QVMISJO	JK	ILM	aJPb	SO	GHHJP̀GOHM	TSIL	ILM	gPJhMHI	iHLM̀dVM	GR	G	HJÒSISJO	IJ	RGISRKGHIJP_	HJOIPGHIdGV	QMPKJP̂GOHMWX	YZ[Z}}	\LM	NJOIPGHIJP	RLGVV	QPJHMM̀	MoQM̀SISJdRV_	TSIL	G̀MfdGIM	KJPHMR	GÒ	RLGVV	GHLSMcM	idURIGOISGV	NĴ QVMISJO	TSILSO	ILM	IŜM	RMI	SO	ILM	gPJhMHI	iHLM̀dVMWX	YZ�	������	���	����������	��	���������������	��������X		YZ�Z}	iLJdV̀	NJOIPGHIJP	UM	JURIPdHIM̀	JP	̀MVG_M̀	SO	ILM	HĴ M̂OHM̂MOIe	QPJRMHdISJO	JP	HĴ QVMISJO	JK	ILM	aJPbe	TSILJdI	KGdVI	JO	SIR	QGPIe	U_	PMGRJO	JK	KGSVdPM	IJ	GHIe	̀SPMHISJOe	JP̀MPe	OMnVMHIe	̀MVG_	JP	̀MKGdVI	JK	ILM	pTOMP	JP	ILM	]PHLSIMHIu	U_	HLGOnMR	SO	ILM	aJPbu	KSPMe	VSnLIOSOne	MGPILfdGbMe	MOM̂_	GHISJOe	GHI	JK	�J̀	JP	RŜSVGP	HGIGRIPJQLMu	U_	�JcMPÔ MOI	PMRIPSHISJOR	TSIL	PMRQMHI	IJ	̂GIMPSGVR	JP	VGUJPe	JP	U_	GO	SÒdRIP_rTS̀M	RIPSbM	UM_JÒ	NJOIPGHIJPwR	PMGRJOGUVM	HJOIPJVe	ILMO	NJOIPGHIJP	RLGVV	UM	MOISIVM̀	IJ	GO	MoIMORSJO	JK	IŜM	VJRI	U_	PMGRJO	JK	GO_	GÒ	GVV	HGdRMR	GKJPMRGS̀e	UdI	OJ	HVGŜ	KJP	MoIMORSJO	JK	IŜM	JO	GHHJdOI	JK	̀MVG_	RLGVV	UM	GVVJTM̀	dOVMRR	G	HVGŜ	SO	TPSISOn	ILMPMKJPM	SR	QPMRMOIM̀	IJ	]PHLSIMHI	TSIL	PMGRJOGUVM	̀SVSnMOHM	UdI	SO	GO_	McMOI	OJI	VGIMP	ILGO	KSKIMMO	�ty�	̀G_R	GKIMP	ILM	HĴ M̂OHM̂MOI	JK	RdHL	HVGŜM̀	̀MVG_W		 oHMQI	KJP	ILM	HGdRMR	RQMHSKSHGVV_	VSRIM̀	GUJcM	SO	ILSR	iMHISJOe	OJ	JILMP	HGdRM	JP	HGdRMR	JK	̀MVG_R	RLGVV	nScM	PSRM	IJ	GO	MoIMORSJO	JK	IŜM	IJ	QMPKJP̂	ILM	aJPbW		\LM	nPGOISOn	JK	GO	MoIMORSJO	JK	IŜM	SR	HJÒSISJOM̀	dQJO	NJOIPGHIJPwR	IŜMV_	RdÛ SRRSJO	JK	ILM	GKJPMRGS̀	TPSIIMO	OJISHMW		 oHMQI	IJ	ILM	MoIMOIe	SK	GO_e	MoQPMRRV_	QPJLSUSIM̀	U_	VGTe	NJOIPGHIJP	MoQPMRRV_	GnPMMR	OJI	IJ	̂GbMe	GÒ	LMPMU_	TGScMRe	GO_	HVGŜ	KJP	̀ĜGnMRe	SOHVd̀SOn	ILJRM	PMRdVISOn	KPĴ 	SOHPMGRM̀	VGUJP	JP	̂GIMPSGV	HJRIe	JO	GHHJdOI	JK	GO_	̀MVG_e	JURIPdHISJO	JP	LSÒPGOHM	KJP	GO_	HGdRM	TLGIRJMcMPe	TLMILMP	JP	OJI	KJPMRMMGUVM	GÒ	TLMILMP	JP	OJI	GOISHSQGIM̀	SOHVd̀SOn	UdI	OJI	VŜSIM̀	IJ	ILM	HGdRMR	RMI	KJPIL	SO	ILSR	iMHISJOe	GÒ	GnPMMR	ILGI	ILM	RJVM	PSnLI	GÒ	PM̂ M̀_	ILMPMKJPM	RLGVV	UM	GO	MoIMORSJO	JK	IŜM	OJI	IJ	MoHMM̀	ILM	̀dPGISJO	JK	ILM	IŜM	VJRIe	QPJcS̀M̀	ILM	NJOIPGHIJP	LGR	̂MI	ILM	QPMrHJÒSISJO	JK	G	OJISHM	JK	HVGŜ	IJ	ILM	]PHLSIMHI	GR	RMI	KJPIL	SO	ILSR	iMHISJOWX		YZ�Z[		lK	NJOIPGHIJP	HVGŜR	GO	SOHPMGRM	SO	ILM	NJOIPGHI	id̂ 	JP	GO	MoIMORSJO	SO	ILM	HĴ QVMISJO	IŜM	PMfdSPM̀	U_	PMGRJO	JK	G	HLGOnM	SO	ILM	aJPbe	NJOIPGHIJP	RLGVV	nScM	]PHLSIMHI	TPSIIMO	OJISHM	TSILSO	KSKIMMO	�ty�	̀G_R	GKIMP	NJOIPGHIJPwR	bOJTVM̀nM	JK	ILM	JHHdPPMOHM	JK	ILM	̂GIIMP	nScSOn	PSRM	IJ	RdHL	HVGŜW		\LSR	OJISHM	RLGVV	UM	nScMO	U_	NJOIPGHIJP	UMKJPM	QPJHMM̀SOn	IJ	MoMHdIM	ILM	HLGOnM̀	aJPbe	MoHMQI	SO	GO	M̂MPnMOH_	MÒGOnMPSOn	VSKM	JP	QPJQMPI_	SO	TLSHL	HGRM	NJOIPGHIJP	RLGVV	QPJHMM̀	SO	GHHJP̀GOHM	TSIL	]PISHVM	tzW		¡J	RdHL	HVGŜ	TSVV	UM	cGVS̀	dOVMRR	OJISHM	SR	nScMO	GR	PMfdSPM̀	SO	ILSR	iMHISJOW		NJOIPGHIJP	RLGVV	QPJHMM̀	IJ	MoMHdIM	ILM	aJPbe	McMO	ILJdnL	ILM	SOHPMGRM	JP	IŜM	MoIMORSJO	LGR	OJI	UMMO	GnPMM̀	dQJOW
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G		HIJIKILMNOPQRSTQ	TU	OSVPW	SU	XPYZPROP[	\]	ÔP	_TQOX̀aOTXW	R̂ b̀b	TQb]	\P	aTQRS[PXP[	̀UOPX	ÔP	_TQOX̀aOTX	̂̀R	V̀[P	XP̀RTQ̀\bP	PUUTXO	OT	XPaTcPX	ÔP	bTRO	OSVPdG		HIJIKIK	eQ	PNOPQRSTQW	TX	PNOPQRSTQRW	TU	OSVP	V̀]	\P	fX̀QOP[	RZ\gPaO	OT	ÔP	hXTcSRSTQR	TU	ÔSR	̀XOSabPW	\ZO	TQb]	̀UOPX	iXSOOPQ	̀hhbSàOSTQ	ÔPXPUTXP	\]	ÔP	_TQOX̀aOTXdG		HIJIKIJ	eQ	PNOPQRSTQ	TU	OSVP	R̂ b̀b	\P	TQb]	UTX	ÔP	QZV\PX	TU	[̀]R	TU	[Pb̀]	ỒO	ÔP	eXâSOPaO	V̀]	[POPXVSQP	OT	\P	[ZP	RTbPb]	OT	ÔP	àZRPR	RPO	UTXÔ	SQ	ÔP	̀hhbSàOSTQ	UTX	PNOPQRSTQ	TU	OSVPd	ĵP	_TQOX̀aOTX	R̂ b̀b	QTO	\P	PQOSObP[	OT	XPaPScP	̀	RPh̀X̀OP	PNOPQRSTQ	TU	OSVP	UTX	P̀â	TQP	TU	RPcPX̀b	àZRPR	TU	[Pb̀]	ThPX̀OSQf	aTQaZXXPQOb]k	\ZOW	SU	̀O	̀bbW	TQb]	ÔP	̀aOZ̀b	hPXST[	TU	[Pb̀]	̀R	[POPXVSQP[	\]	ÔP	eXâSOPaOdG		HIJIJ	_TQOX̀aOTX	R̂ b̀b	QTO	\P	̀bbTiP[	̀Q	PNOPQRSTQ	TU	OSVP	ZQbPRR	_TQOX̀aOTX	̂̀R	PRÒ\bSR̂P[	OT	ÔP	R̀OSRÙaOSTQ	TU	ÔP	liQPX	̀Q[	eXâSOPaO	ỒO	ÔP	[Pb̀]	ab̀SVP[	\]	_TQOX̀aOTX	SR	OT	̀	hTXOSTQ	TU	ÔP	mTXn	TQ	ÔP	aXSOSàb	h̀Ô	TU	ÔP	mTXn	RâP[ZbPdG		HIJIo	pT	VTQPÒX]	XPaTcPX]	V̀]	\P	T\ÒSQP[	\]	_TQOX̀aOTX	UTX	[Pb̀]d		jSVP	PNOPQRSTQR	UTX	[Pb̀]	̀XP	bSVSOP[	OT	ÔP	RhPaSUSa	àZRPR	RPO	UTXÔ	SQ	qPaOSTQ	rdsdt	̀Q[	ÔPQW	TQb]	ZhTQ	aTVhbS̀QaP	iSÔ	ÔP	QTOSaP	̀Q[	hXTTU	XPYZSXPVPQOR	TU	qPaOSTQ	rdsdt	̀Q[	rdsdudG		HIJIv	_TQOX̀aOTX	ìScPR	̀Q]		ab̀SV	̀f̀SQRO	liQPXW	eXâSOPaOW	TX	_TQROXZaOSTQ	w Q̀̀fPX	UTX	ÔP	aTQRPYZPQaPR	TU	̀Q]	[Pb̀]	XPRZbOSQf	UXTV	[SXPaOSTQR	fScPQ	TX	QTO	fScPQ	\]	eXâSOPaO	TX	_TQROXZaOSTQ	w Q̀̀fPX	SQabZ[SQf	RâP[ZbSQf	̀Q[	aTTX[SQ̀OSTQ	TU	ÔP	mTXn	TX	XPRZbOSQf	UXTV	eXâSOPaOxR	hXPh̀X̀OSTQ	TU	yX̀iSQfR	̀Q[	qhPaSUSàOSTQR	TX	XPcSPi	TU	q̂Th	yX̀iSQfRdG		HIJIz	m P̂Q	ÔP	_TQOX̀aO	jSVP	̂̀R	\PPQ	PNOPQ[P[W	̀R	hXTcS[P[	ZQ[PX	ÔSR	qPaOSTQ	rdsW	RZâ	PNOPQRSTQ	TU	OSVP	R̂ b̀b	QTO	\P	aTQRS[PXP[	̀R	gZROSUSàOSTQ	UTX	PNOX̀	aTVhPQR̀OSTQ	OT	ÔP	_TQOX̀aOTX	UTX	̀[VSQSROX̀OScP	aTROR	TX	TÔPX	RSVSb̀X	XP̀RTQRdG		HIJI{		ĵP	SQOPQO	TU	ÔP	_TQOX̀aOR	SR	UTX	ÔP	mTXn	OT	UTbbTi	̀	bTfSàb	RPYZPQaPk	̂TiPcPXW	ÔP	_TQOX̀aOTX	V̀]	\P	XPYZSXP[	\]	eXâSOPaO	OT	OPVhTX̀XSb]	TVSO	TX	bP̀cP	TZO	̀Q]	RPaOSTQ	TU		mTXnW	TX	hPXUTXV		mTXn	TZO	TU	RPYZPQaPd	ebb	RZâ	TZO|TU|RPYZPQaP	mTXn	̀Q[	aTVP	\̀an	OSVP	OT	ÔPRP	̀XP̀R	R̂ b̀b	\P	hPXUTXVP[	̀O	QT	̀[[SOSTQ̀b	aTRO	OT	ÔP	liQPXd}~�����	�			�}������	}��	����������G	�IL	��������	���G	�ILIL	ĵP	_TQOX̀aO	qZV	SR	RÒOP[	SQ	ÔP	efXPPVPQO	̀Q[W	SQabZ[SQf	̀ZÔTXS�P[	̀[gZROVPQORW	SR	ÔP	OTÒb	̀VTZQO	h̀]̀\bP	\]	ÔP	liQPX	OT	ÔP	_TQOX̀aOTX	UTX	hPXUTXV̀QaP	TU	ÔP	mTXn	ZQ[PX	ÔP	_TQOX̀aO	yTaZVPQORdG	�ILIK	�U	ZQSO	hXSaPR	̀XP	RÒOP[	SQ	ÔP	_TQOX̀aO	yTaZVPQOR	TX	RZ\RPYZPQOb]	̀fXPP[	ZhTQW	̀Q[	SU	YZ̀QOSOSPR	TXSfSQ̀bb]	aTQOPVhb̀OP[	̀XP	â Q̀fP[	RT	ỒO	̀hhbSàOSTQ	TU	RZâ	ZQSO	hXSaPR	OT	ÔP	̀aOZ̀b	YZ̀QOSOSPR	àZRPR	RZ\RÒQOS̀b	SQPYZSO]	OT	ÔP	liQPXW	ÔP	̀hhbSà\bP	ZQSO	hXSaPR	R̂ b̀b	\P	PYZSÒ\b]	̀[gZROP[	̀R	RPO	UTXÔ	SQ	qPaOSTQ	�dtd�dsdG	�IK	��������	��	������m P̂XP	ÔP	_TQOX̀aO	SR	\̀RP[	TQ	̀	ROShZb̀OP[	RZV	TX	�Z̀X̀QOPP[	w ǸSVZV	 XSaPW	ÔP	_TQOX̀aOTX	R̂ b̀b	RZ\VSO	̀	RâP[ZbP	TU	c̀bZPR	OT	ÔP	_TQROXZaOSTQ	w Q̀̀fPXW	̀O	bP̀RO	RSNO]	¡¢£¤	[̀]R	\PUTXP	ÔP	USXRO	ehhbSàOSTQ	UTX	 ̀]VPQOW	b̀bTàOSQf	ÔP	PQOSXP	_TQOX̀aO	qZV	OT	ÔP	c̀XSTZR	hTXOSTQR	TU	ÔP	mTXnd	ĵP	RâP[ZbP	TU	c̀bZPR	R̂ b̀b	\P	hXPh̀XP[	SQ	ÔP	UTXVW	̀Q[	RZhhTXOP[	\]	ÔP	[̀Ò	OT	RZ\RÒQOS̀OP	SOR	̀aaZX̀a]W	XPYZSXP[	\]	ÔP	_TQROXZaOSTQ	w Q̀̀fPX	̀Q[	ÔP	eXâSOPaOd	ĵSR	RâP[ZbPW	ZQbPRR	T\gPaOP[	OT	\]	ÔP	_TQROXZaOSTQ	w Q̀̀fPX	TX	eXâSOPaOW	R̂ b̀b	\P	ZRP[	̀R	̀	\̀RSR	UTX	XPcSPiSQf	ÔP	_TQOX̀aOTXxR	ehhbSàOSTQR	UTX	 ̀]VPQOd	ĵP	_TQROXZaOSTQ	w Q̀̀fPX	R̂ b̀b	UTXìX[	OT	ÔP	eXâSOPaO	ÔP	_TQOX̀aOTXxR	RâP[ZbP	TU	c̀bZPRd	eQ]	â Q̀fPR	OT	ÔP	RâP[ZbP	TU	c̀bZPR	R̂ b̀b	\P	RZ\VSOOP[	OT	ÔP	_TQROXZaOSTQ	w Q̀̀fPX	̀Q[	RZhhTXOP[	\]	RZâ	[̀Ò	OT	RZ\RÒQOS̀OP	SOR	̀aaZX̀a]	̀R	ÔP	_TQROXZaOSTQ	w Q̀̀fPX	̀Q[	ÔP	eXâSOPaO	V̀]	XPYZSXPW	̀Q[	ZhTQ	iXSOOPQ	̀hhXTc̀b	\]	ÔP	_TQROXZaOSTQ	w Q̀̀fPX	TX	ÔP	eXâSOPaOW	R̂ b̀b	\P	ZRP[	̀R	̀	\̀RSR	UTX	XPcSPiSQf	ÔP	_TQOX̀aOTXxR	RZ\RPYZPQO	ehhbSàOSTQR	UTX	 ̀]VPQOdG	�IJ	}¥¥�¦���¦���	���	��§����G	�IJIL	eO	bP̀RO	USUOPPQ	[̀]R	\PUTXP	ÔP	[̀OP	PRÒ\bSR̂P[	UTX	P̀â	hXTfXPRR	h̀]VPQOW	ÔP	_TQOX̀aOTX	R̂ b̀b	RZ\VSO	OT	ÔP	_TQROXZaOSTQ	w Q̀̀fPX	̀Q	SOPVS�P[	ehhbSàOSTQ	UTX	 ̀]VPQO	hXPh̀XP[	SQ	̀aaTX[̀QaP	iSÔ	ÔP	RâP[ZbP	TU	c̀bZPRW	SU	XPYZSXP[	ZQ[PX	qPaOSTQ	̈duW	UTX	aTVhbPOP[	hTXOSTQR	TU	ÔP	mTXnd	ĵP	̀hhbSàOSTQ	R̂ b̀b	\P	QTÒXS�P[W	SU	XPYZSXP[W	̀Q[	
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GHIIJKLMN	OP	QRR	NQLQ	GHOGLQSLTQLTSU	LVM	WJSLKQXLJKYG	KTUVL	LJ	IQPZMSL	LVQL	LVM	[\SMK]	WJSGLKHXLTJS	̂QSQUMK	JK	_KXVTLMXL	KM̀HTKM]	GHXV	QG	XJITMG	Ja	KM̀HTGTLTJSG]	KMRMQGMG	Ja	\QTbMKG	Ja	RTMS	aKJZ	cHOXJSLKQXLJKG	QSN	GHIIRTMKG]	XMKLTaTMN	IQPKJRR	TSaJKZQLTJS	TS	QXXJKNQSXM	\TLV	dec	RQ\]	QSN	GVQRR	KMaRMXL	KMLQTSQUM	Ta	IKJbTNMN	aJK	TS	LVM	WJSLKQXL	fJXHZMSLGgh	ijkjljl	_G	IKJbTNMN	TS	cMXLTJS	mgngo]	GHXV	QIIRTXQLTJSG	ZQP	TSXRHNM	KM̀HMGLG	aJK	IQPZMSL	JS	QXXJHSL	Ja	XVQSUMG	TS	LVM	pJKq	LVQL	VQbM	OMMS	IKJIMKRP	QHLVJKTrMN	OP	WJSGLKHXLTJS	WVQSUM	fTKMXLTbMG]	JK	OP	TSLMKTZ	NMLMKZTSQLTJSG	Ja	LVM	WJSGLKHXLTJS	̂QSQUMK	QSN	_KXVTLMXL]	OHL	SJL	PML	TSXRHNMN	TS	WVQSUM	[KNMKGgh	ijkjljs	_IIRTXQLTJSG	aJK	tQPZMSL	GVQRR	SJL	TSXRHNM	KM̀HMGLG	aJK	IQPZMSL	aJK	IJKLTJSG	Ja	LVM	pJKq	aJK	\VTXV	LVM	WJSLKQXLJK	NJMG	SJL	TSLMSN	LJ	IQP	Q	cHOXJSLKQXLJK	JK	GHIIRTMK]	HSRMGG	GHXV	pJKq	VQG	OMMS	IMKaJKZMN	OP	JLVMKG	\VJZ	LVM	WJSLKQXLJK	TSLMSNG	LJ	IQPgh		ijkjljk	uSLTR	cHOGLQSLTQR	WJZIRMLTJS]	LVM	[\SMK	GVQRR	IQP	STSMLPvaTbM	IMKXMSL	woxyz	Ja	LVM	QZJHSL	NHM	LJ	LVMWJSLKQXLJK	JS	QXXJHSL	Ja	IKJUKMGG	IQPZMSLG	QSN	\TLVVJRN	QS	QZJHSL	SMXMGGQKP	LJ	GQLTGaP	QSP	XRQTZG]	RTMSG]	JK	{HNUMZMSLG	QUQTSGL	LVM	WJSLKQXLJK	\VTXV	VQbM	SJL	OMMS	KMGJRbMN]	GMLLRMN]	JK	NTGXVQKUMNgh		ijkjlj|	}VM	WJSLKQXLJK	GVQRR	GHIIRP	\TLV	MQXV	Ja	TLG	QIIRTXQLTJSG	aJK	IQPZMSL	QSP	TSaJKZQLTJS	KMQGJSQORP	KM̀HMGLMN	OP	LVM	_KXVTLMXL]	[\SMK]	JK	WJSGLKHXLTJS	̂QSQUMK]	TSXRHNTSU	OHL	SJL	RTZTLMN	LJ	GHXV	QG	RTMS	\QTbMKG	aJK	\JKq	IMKaJKZMN	LJ	NQLM	OP	GHOXJSLKQXLJKG	QSN	GHIIRTMKG]	QSN	XMKLTaTMN	IQPKJRR	TSaJKZQLTJSgh		ijkjlj~	pVMS	LVM	\JKq	JK	ZQ{JK	IJKLTJSG	LVMKMJa	QG	XJSLMZIRQLMN	OP	LVM	LMKZG	Ja	LVM	WJSLKQXL	QKM	GHOGLQSLTQRRPXJZIRMLM]	LVM	WJSLKQXLJK	GVQRR	GHOZTL	LJ	LVM	WJSGLKHXLTJS	̂QSQUMK	QSN	_KXVTLMXL	Q	KM̀HTGTLTJS	aJK	IQPZMSL	Ja	LVMKMZQTSTSU	QZJHSL	Ja	LVM	WJSLKQXL	OQRQSXM	aJK	LVQL	ZQ{JK	IJKLTJS	Ja	LVM	pJKqg	uIJS	KMXMTIL	Ja	GHXV	KM̀HTGTLTJS]	LVM[\SMK	GVQRR	QIIKJbM	QSN	IKJZILRP	IQP	LVM	KMZQTSTSU	QZJHSL	Ja	LVM	WJSLKQXL	RMGG	L\J	LTZMG	LVM	bQRHM	Ja	QSPKMZQTSTSU	TLMZG	LJ	OM	XJZIRMLMN]	TSXRHNTSU	XRJGMvJHL	NJXHZMSLQLTJS�TLMZG	QSN	\JKq]	QSN	QS	QZJHSL	SMXMGGQKP	LJGQLTGaP	QSP	XRQTZG]	RTMSG	JK	{HNUZMSLG	QUQTSGL	LVM	WJSLKQXLJK]	\VTXV	VQbM	SJL	OMMS	GHTLQORP	NTGXVQKUMN]	QG	NMLMKZTSMN	OP	LVM	_KXVTLMXL	TS	XJS{HSXLTJS	\TLV	LVM	WJSGLKHXLTJS	̂QSQUMKg	_SP	XRQTZG]	RTMSG	JK	{HNUZMSLG	KMaMKKMN	LJ	TS	LVTG	XRQHGM	GVQRR	IMKLQTS	LJ	LVM	tKJ{MXL	QSN	GVQRR	OM	aTRMN	TS	QXXJKNQSXM	\TLV	LVM	LMKZG	Ja	LVM	WJSLKQXL]	QSN	QIIRTXQORM	RQ\Ggh	ijkjs	uSRMGG	JLVMK\TGM	IKJbTNMN	TS	LVM	WJSLKQXL	fJXHZMSLG]	IQPZMSLG	GVQRR	OM	ZQNM	JS	QXXJHSL	Ja	ZQLMKTQRG	QSN	M̀HTIZMSL	NMRTbMKMN	QSN	GHTLQORP	GLJKMN	QL	LVM	GTLM	aJK	GHOGM̀HMSL	TSXJKIJKQLTJS	TS	LVM	pJKqg	�a	QIIKJbMN	TS	QNbQSXM	OP	LVM	[\SMK]	IQPZMSL	ZQP	GTZTRQKRP	OM	ZQNM	aJK	ZQLMKTQRG	QSN	M̀HTIZMSL	GHTLQORP	GLJKMN	Jaa	LVM	GTLM	QL	Q	RJXQLTJS	QUKMMN	HIJS	TS	\KTLTSUg	tQPZMSL	aJK	ZQLMKTQRG	QSN	M̀HTIZMSL	GLJKMN	JS	JK	Jaa	LVM	GTLM	GVQRR	OM	XJSNTLTJSMN	HIJS	XJZIRTQSXM	OP	LVM	WJSLKQXLJK	\TLV	IKJXMNHKMG	GQLTGaQXLJKP	LJ	LVM	[\SMK	LJ	MGLQORTGV	LVM	[\SMKYG	LTLRM	LJ	GHXV	ZQLMKTQRG	QSN	M̀HTIZMSL	JK	JLVMK\TGM	IKJLMXL	LVM	[\SMKYG	TSLMKMGL]	QSN	GVQRR	TSXRHNM	LVM	XJGLG	Ja	QIIRTXQORM	TSGHKQSXM]	GLJKQUM]	QSN	LKQSGIJKLQLTJS	LJ	LVM	GTLM]	aJK	GHXV	ZQLMKTQRG	QSN	M̀HTIZMSL	GLJKMN	Jaa	LVM	GTLMgh	ijkjk	}VM	WJSLKQXLJK	\QKKQSLG	LVQL	LTLRM	LJ	QRR	pJKq	XJbMKMN	OP	QS	_IIRTXQLTJS	aJK	tQPZMSL	\TRR	IQGG	LJ	LVM	[\SMK	aKMM	QSN	XRMQK	Ja	QRR	RTMSG]	XRQTZG]	GMXHKTLP	TSLMKMGLG	JK	MSXHZOKQSXMG	TS	aQbJK	Ja	LVM	WJSLKQXLJK]	cHOXJSLKQXLJKG]	ZQLMKTQR	GHIIRTMKG]	JK	JLVMK	IMKGJSG	JK	MSLTLTMG	ZQqTSU	Q	XRQTZ	OP	KMQGJS	Ja	VQbTSU	IKJbTNMN	RQOJK]	ZQLMKTQRG	QSN	M̀HTIZMSL	KMRQLTSU	LJ	LVM	pJKq]	SJ	RQLMK	LVQS	LVM	LTZM	Ja	IQPZMSLg	}VM	WJSLKQXLJK	aHKLVMK	\QKKQSLG	LVQL	HIJS	GHOZTLLQR	Ja	QS	_IIRTXQLTJS	aJK	tQPZMSL]	QRR	pJKq	aJK	\VTXV	WMKLTaTXQLMG	aJK	tQPZMSL	VQbM	OMMS	IKMbTJHGRP	TGGHMN	QSN	IQPZMSLG	KMXMTbMN	aKJZ	LVM	[\SMK	GVQRR	OM	aKMM	QSN	XRMQK	Ja	QRR	RTMSG]	XRQTZG]	GMXHKTLP	TSLMKMGLG]	JK	MSXHZOKQSXMG]	TS	aQbJK	Ja	LVM	WJSLKQXLJK]	cHOXJSLKQXLJKG]	GHIIRTMKG]	JK	JLVMK	IMKGJSG	JK	MSLTLTMG	ZQqTSU	Q	XRQTZ	OP	KMQGJS	Ja	VQbTSU	IKJbTNMN	RQOJK]	ZQLMKTQRG	QSN	M̀HTIZMSL	KMRQLTSU	LJ	LVM	pJKqgh		ijkj|	}VM	WJSLKQXLJK	aHKLVMK	M�IKMGGRP	HSNMKLQqMG	LJ	NMaMSN	LVM	[\SMK]	QL	LVM	WJSLKQXLJKYG	GJRM	M�IMSGM]	QUQTSGL	QSP	QXLTJSG]	RQ\GHTLG	JK	IKJXMMNTSUG	OKJHUVL	QUQTSGL	[\SMK	QG	Q	KMGHRL	Ja	RTMSG	aTRMN	QUQTSGL	LVM	pJKq]	LVM	GTLM	Ja	QSP	Ja	LVM	pJKq]	LVM	IKJ{MXL	GTLM	QSN	QSP	TZIKJbMZMSLG	LVMKMJS]	IQPZMSLG	NHM	LVM	WJSLKQXLJK	JK	QSP	IJKLTJS	Ja	LVM	IKJIMKLP	Ja	LVM	[\SMK]	TSXRHNTSU	OHL	SJL	RTZTLMN	LJ	LVM	IHORTX	aHSN	TS	XJSSMXLTJS	\TLV	LVM	pJKq	wKMaMKKMN	LJ	XJRRMXLTbMRP	QG	RTMSG	TS	cMXLTJS	ogngnzg	}VM	WJSLKQXLJK	VMKMOP	QUKMMG	LJ	TSNMZSTaP	QSN	VJRN	[\SMK	VQKZRMGG	QUQTSGL	QSP	GHXV	RTMSG	JK	XRQTZG	Ja	RTMS	QSN	QUKMMG	LJ	IQP	QSP	{HNUZMSL	JK	RTMS	KMGHRLTSU	aKJZ	QSP	GHXV	QXLTJSG]	RQ\GHTLG	JK	IKJXMMNTSUG	QSN	KMTZOHKGM	[\SMK	aJK	QRR	RMUQR	aMMG	QSN	XJGLG	TSXHKKMN	OP	[\SMK	TS	XJSSMXLTJS	\TLV	QSP	GHXV	QXLHQR	JK	LVKMQLMSMN	QXLTJS]	RQ\GHTL	JK	IKJXMMNTSUg
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G		HIJIK	LMN	OPQNR	SMTUU	RNUNTSN	TQV	WTVXNQYS	PZYMMNU[	[\N	Y]	T	UZNQ	]R	T	̂UTZX	]_	UZNQ	Z_	YMN	̀]QYRT̂Y]R	]aYTZQS	SN̂\RZYV	T̂ N̂WYTaUN	Y]	YMN	OPQNR	]R	T	UZNQ	a]Q[	PMẐM	ZSb	cde	ZSS\N[	aV	T	S\RNYV	T̂ N̂WYTaUN	Y]	YMN	OPQNRf	cge	ZQ	_]RX	TQ[	S\aSYTQ̂N	STYZS_T̂Y]RV	Y]	YMN	OPQNRf	TQ[	che	ZQ	TQ	TX]\QY	Q]Y	UNSS	YMTQ	OQN	i\Q[RN[	LNQ	WNR̂NQY	cddjke	]_	S\̂M	UZNQ	ÛTZXl		mV	W]SYZQn	T	UZNQ	a]Q[	]R	]YMNR	T̂ N̂WYTaUN	SN̂\RZYVf	M]PNoNRf	YMN	̀]QYRT̂Y]R	SMTUU	Q]Y	aN	RNUZNoN[	]_	TQV	RNSW]QSZaZUZYZNS	]R	]aUZnTYZ]QS	\Q[NR	YMZS	pN̂YZ]Q	qlhf	ZQ̂U\[ZQnf	PZYM]\Y	UZXZYTYZ]Qf	YMN	[\YV	Y]	[N_NQ[	TQ[	ZQ[NXQZ_V	YMN	OPQNRl		LMN	̂]SY	]_	TQV	WRNXZ\XS	ZQ̂\RRN[	ZQ	̂]QQN̂YZ]Q	PZYM	S\̂M	a]Q[S	TQ[	SN̂\RZYV	SMTUU	aN	YMN	RNSW]QSZaZUZYV	]_	YMN	̀]QYRT̂Y]R	TQ[	SMTUU	Q]Y	aN	WTRY	]_f	]R	̂T\SN	TQV	T[r\SYXNQY	Y]f	YMN	̀]QYRT̂Y	p\XlG		HIJIs	LMN	̀]QYRT̂Y]R	TnRNNS	Y]	PTZoN	TQV	RZnMY	PMẐM	ZY	XTV	MToN	Y]	TSSNRY	T	XN̂MTQẐtS	]R	]YMNR	UZNQ	TnTZQSY	YMN	uR]rN̂Y	SZYN	TQ[	TQV	ZXWR]oNXNQYS	YMNRN]Q	]R	YMN	W\aUẐ	_\Q[	̂RNTYN[	ZQ	̂]QQN̂YZ]Q	PZYM	YMN	uR]rN̂Yf	ZQ̂U\[ZQnf	PZYM]\Y	UZXZYf	YMN	v]Rw	ZYSNU_l		x\RYMNRX]RNf	YMN	̀]QYRT̂Y]R	PZUU	̂T\SN	T	SZXZUTR	WR]oZSZ]Qf	PTZoZQn	TQV	RZnMY	Y]	T	XN̂MTQẐtS	]R	]YMNR	UZNQ	TnTZQSY	YMN	WR]WNRYVf	Y]	aN	ZQ̂U\[N[	ZQ	TUU	]_	ZYS	S\â]QYRT̂YSf	TQV	S\â]QYRT̂YS	TQ[	TUU	]̂QYRT̂YS	PZYM	XTYNRZTU	S\WWUZNRSl	yW]Q	NzN̂\YZ]Q	]_	YMN	{nRNNXNQYf	YMN	̀]QYRT̂Y]R	SMTUU	TUS]	NzN̂\YN	YMN	PTZoNR	]_	UZNQ	TYYT̂MN[	Y]	YMN	{nRNNXNQY	TQ[	XT[N	T	WTRY	YMNRN]_	TS	TQ	|zMZaZYlG	HI}	~�����������	���	�������G	HI}I�	vMNRN	YMNRN	ZS	]QUV	]QN	̀]QYRT̂Y]Rf	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	PZUUf	PZYMZQ	SNoNQ	[TVS	T_YNR	YMN	̀]QSYR\̂YZ]Q	�TQTnNRtS	RN̂NZWY	]_	YMN	̀]QYRT̂Y]RtS	{WWUẐTYZ]Q	_]R	uTVXNQYf	RNoZNP	YMN	{WWUẐTYZ]Qf	̂NRYZ_V	YMN	TX]\QY	YMN	]̀QSYR\̂YZ]Q	�TQTnNR	[NYNRXZQNS	ZS	[\N	YMN	̀]QYRT̂Y]Rf	TQ[	_]RPTR[	YMN	̀]QYRT̂Y]RtS	{WWUẐTYZ]Q	TQ[	̀NRYZ_ẐTYN	_]R	uTVXNQY	Y]	YMN	{R̂MZYN̂Yl	vZYMZQ	SNoNQ	[TVS	T_YNR	YMN	{R̂MZYN̂Y	RN̂NZoNS	YMN	̀]QYRT̂Y]RtS	{WWUẐTYZ]Q	_]R	uTVXNQY	_R]X	YMN	̀]QSYR\̂YZ]Q	�TQTnNRf	YMN	{R̂MZYN̂Y	PZUU	NZYMNR	cde	ZSS\N	Y]	YMN	OPQNR	T	̀NRYZ_ẐTYN	_]R	uTVXNQYf	ZQ	YMN	_\UU	TX]\QY	]_	YMN	{WWUẐTYZ]Q	_]R	uTVXNQYf	PZYM	T	̂]WV	Y]	YMN	̀]QSYR\̂YZ]Q	�TQTnNR�	]R	cge	ZSS\N	Y]	YMN	OPQNR	T	ǸRYZ_ẐTYN	_]R	uTVXNQY	_]R	S\̂M	TX]\QY	TS	YMN	{R̂MZYN̂Y	[NYNRXZQNS	ZS	WR]WNRUV	[\Nf	TQ[	Q]YZ_V	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	TQ[	OPQNR	]_	YMN	{R̂MZYN̂YtS	RNTS]QS	_]R	PZYMM]U[ZQn	̂NRYZ_ẐTYZ]Q	ZQ	WTRY	TS	WR]oZ[N[	ZQ	pN̂YZ]Q	ql�ld�	]R	che	PZYMM]U[	̂NRYZ_ẐTYZ]Q	]_	YMN	NQYZRN	{WWUẐTYZ]Q	_]R	uTVXNQYf	TQ[	Q]YZ_V	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	TQ[	OPQNR	]_	YMN	{R̂MZYN̂YtS	RNTS]Q	_]R	PZYMM]U[ZQn	̂NRYZ_ẐTYZ]Q	ZQ	PM]UN	TS	WR]oZ[N[	ZQ	pN̂YZ]Q	ql�ldl	LMN	̀]QSYR\̂YZ]Q	�TQTnNR	PZUU	WR]XWYUV	_]RPTR[	Y]	YMN	̀]QYRT̂Y]R	YMN	{R̂MZYN̂YtS	Q]YẐN	]_	PZYMM]U[ZQn	̂NRYZ_ẐTYZ]QlG	HI}I�	vMNRN	YMNRN	ZS	X]RN	YMTQ	]QN	̀]QYRT̂Y]R	WNR_]RXZQn	W]RYZ]QS	]_	YMN	uR]rN̂Yf	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	PZUUf	PZYMZQ	SNoNQ	[TVS	T_YNR	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	RN̂NZoNS	TUU	]_	YMN	̀]QYRT̂Y]RSt	{WWUẐTYZ]QS	_]R	uTVXNQYb	cde	RNoZNP	YMN	{WWUẐTYZ]QS	TQ[	̂NRYZ_V	YMN	TX]\QY	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	[NYNRXZQNS	ZS	[\N	NT̂M	]_	YMN	̀]QYRT̂Y]RS�	cge	WRNWTRN	T	p\XXTRV	]_	̀]QYRT̂Y]RSt	{WWUẐTYZ]QS	_]R	uTVXNQY	aV	̂]XaZQZQn	ZQ_]RXTYZ]Q	_R]X	NT̂M	̀]QYRT̂Y]RtS	TWWUẐTYZ]Q	PZYM	ZQ_]RXTYZ]Q	_R]X	SZXZUTR	TWWUẐTYZ]QS	_]R	WR]nRNSS	WTVXNQYS	_R]X	YMN	]YMNR	̀]QYRT̂Y]RS�	che	WRNWTRN	T	uR]rN̂Y	{WWUẐTYZ]Q	TQ[	̀NRYZ_ẐTYN	_]R	uTVXNQY�	c�e	̂NRYZ_V	YMN	TX]\QY	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	[NYNRXZQNS	ZS	[\N	TUU	̀]QYRT̂Y]RS�	TQ[	c�e	_]RPTR[	YMN	p\XXTRV	]_	̀]QYRT̂Y]RSt	{WWUẐTYZ]QS	_]R	uTVXNQY	TQ[	uR]rN̂Y	{WWUẐTYZ]Q	TQ[	ǸRYZ_ẐTYN	_]R	uTVXNQY	Y]	YMN	{R̂MZYN̂YlG	HI}I�I�	vZYMZQ	SNoNQ	[TVS	T_YNR	YMN	{R̂MZYN̂Y	RN̂NZoNS	YMN	uR]rN̂Y	{WWUẐTYZ]Q	TQ[	uR]rN̂Y	̀NRYZ_ẐTYN	_]R	uTVXNQY	TQ[	YMN	p\XXTRV	]_	̀]QYRT̂Y]RSt	{WWUẐTYZ]QS	_]R	uTVXNQY	_R]X	YMN	̀]QSYR\̂YZ]Q	�TQTnNRf	YMN	{R̂MZYN̂Y	PZUU	NZYMNR	cde	ZSS\N	Y]	YMN	OPQNR	T	uR]rN̂Y	̀NRYZ_ẐTYN	_]R	uTVXNQYf	PZYM	T	̂]WV	Y]	YMN	̀]QSYR\̂YZ]Q	�TQTnNR�	]R	cge	ZSS\N	Y]	YMN	OPQNR	T	uR]rN̂Y	̀NRYZ_ẐTYN	_]R	uTVXNQY	_]R	S\̂M	TX]\QY	TS	YMN	{R̂MZYN̂Y	[NYNRXZQNS	ZS	WR]WNRUV	[\Nf	TQ[	Q]YZ_V	YMN	]̀QSYR\̂YZ]Q	�TQTnNR	TQ[	OPQNR	]_	YMN	{R̂MZYN̂YtS	RNTS]QS	_]R	PZYMM]U[ZQn	̂NRYZ_ẐTYZ]Q	ZQ	WTRY	TS	WR]oZ[N[	ZQ	pN̂YZ]Q	ql�ld�	]R	che	PZYMM]U[	̂NRYZ_ẐTYZ]Q	]_	YMN	NQYZRN	uR]rN̂Y	{WWUẐTYZ]Q	_]R	uTVXNQYf	TQ[	Q]YZ_V	YMN	̀]QSYR\̂YZ]Q	�TQTnNR	TQ[	OPQNR	]_	YMN	{R̂MZYN̂YtS	RNTS]Q	_]R	PZYMM]U[ZQn	̂NRYZ_ẐTYZ]Q	ZQ	PM]UN	TS	WR]oZ[N[	ZQ	pN̂YZ]Q	ql�ldl	LMN	]̀QSYR\̂YZ]Q	�TQTnNR	PZUU	WR]XWYUV	_]RPTR[	YMN	{R̂MZYN̂YtS	Q]YẐN	]_	PZYMM]U[ZQn	̂NRYZ_ẐTYZ]Q	Y]	YMN	̀]QYRT̂Y]RSlG	HI}IJ	LMN	̀]QSYR\̂YZ]Q	�TQTnNRtS	̂NRYZ_ẐTYZ]Q	]_	TQ	{WWUẐTYZ]Q	_]R	uTVXNQY	]Rf	ZQ	YMN	̂TSN	]_	X]RN	YMTQ	]QN	]̀QYRT̂Y]Rf	T	uR]rN̂Y	{WWUẐTYZ]Q	TQ[	̀NRYZ_ẐTYN	_]R	uTVXNQYf	SMTUU	aN	aTSN[	\W]Q	YMN	̀]QSYR\̂YZ]Q	�TQTnNRtS	NoTU\TYZ]Q	]_	YMN	v]Rw	TQ[	YMN	[TYT	ZQ	YMN	{WWUẐTYZ]Q	]R	{WWUẐTYZ]QS	_]R	uTVXNQYl	LMN	̀]QSYR\̂YZ]Q	�TQTnNRtS	N̂RYZ_ẐTYZ]Q	PZUU	̂]QSYZY\YN	T	RNWRNSNQYTYZ]Q	YMTYf	Y]	YMN	aNSY	]_	YMN	̀]QSYR\̂YZ]Q	�TQTnNRtS	wQ]PUN[nNf	ZQ_]RXTYZ]Qf	TQ[	aNUZN_f	YMN	v]Rw	MTS	WR]nRNSSN[	Y]	YMN	W]ZQY	ZQ[ẐTYN[f	YMN	�\TUZYV	]_	YMN	v]Rw	ZS	ZQ	T̂ ]̂R[TQ̂N	PZYM	YMN	̀]QYRT̂Y	�]̂\XNQYSf	TQ[	YMTY	YMN	̀]QYRT̂Y]R	ZSf	]R	̀]QYRT̂Y]RS	TRNf	NQYZYUN[	Y]	WTVXNQY	ZQ	YMN	TX]\QY	̂NRYZ_ZN[lG	HI}I}	LMN	{R̂MZYN̂YtS	ZSS\TQ̂N	]_	T	̀NRYZ_ẐTYN	_]R	uTVXNQY	]Rf	ZQ	YMN	̂TSN	]_	X]RN	YMTQ	]QN	̀]QYRT̂Y]Rf	uR]rN̂Y	{WWUẐTYZ]Q	TQ[	̀NRYZ_ẐTYN	_]R	uTVXNQYf	SMTUU	aN	aTSN[	\W]Q	YMN	{R̂MZYN̂YtS	NoTU\TYZ]Q	]_	YMN	v]Rwf	YMN	RN̂]XXNQ[TYZ]Q	]_	YMN	̀]QSYR\̂YZ]Q	�TQTnNRf	TQ[	[TYT	ZQ	YMN	{WWUẐTYZ]Q	_]R	uTVXNQY	]R	uR]rN̂Y	{WWUẐTYZ]Q	_]R	uTVXNQYl	LMN	{R̂MZYN̂YtS	N̂RYZ_ẐTYZ]Q	PZUU	̂]QSYZY\YN	T	RNWRNSNQYTYZ]Q	YMTYf	Y]	YMN	aNSY	]_	YMN	{R̂MZYN̂YtS	wQ]PUN[nNf	ZQ_]RXTYZ]Qf	TQ[	aNUZN_f	YMN	v]Rw	
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GHI	JKLMKNIINO	PL	PGN	JLQRP	QROQSHPNOT	PGN	UVHWQPX	LY	PGN	ZLK[	QI	QR	HSSLKOHRSN	\QPG	PGN	]LRPKHSP	̂LSV_NRPIT	HRO	PGHP	PGN	]LRPKHSPLK	QIT	LK	]LRPKHSPLKI	HKNT	NRPQPWNO	PL	JHX_NRP	QR	PGN	H_LVRP	SNKPQYQNÒa	bcdce	fGN	KNJKNINRPHPQLRI	_HON	JVKIVHRP	PL	gNSPQLRI	h̀ìj	HRO	h̀ìi	HKN	IVklNSP	PL	HR	NmHWVHPQLR	LY	PGN	ZLK[	YLK	SLRYLK_HRSN	\QPG	PGN	]LRPKHSP	̂LSV_NRPI	VJLR	gVkIPHRPQHW	]L_JWNPQLRT	PL	KNIVWPI	LY	IVkINUVNRP	PNIPI	HRO	QRIJNSPQLRIT	PL	SLKKNSPQLR	LY	_QRLK	ONmQHPQLRI	YKL_	PGN	]LRPKHSP	̂LSV_NRPI	JKQLK	PL	SL_JWNPQLRT	HRO	PL	IJNSQYQS	UVHWQYQSHPQLRI	NnJKNIINO	kX	PGN	]LRIPKVSPQLR	oHRHMNK	LK	pKSGQPNSP̀a	bcdcq	fGN	QIIVHRSN	LY	H	]NKPQYQSHPN	YLK	rHX_NRP	LK	H	rKLlNSP	]NKPQYQSHPN	YLK	rHX_NRP	\QWW	RLP	kN	H	KNJKNINRPHPQLR	PGHP	PGN	]LRIPKVSPQLR	oHRHMNK	LK	pKSGQPNSP	GHI	stu	_HON	NnGHVIPQmN	LK	SLRPQRVLVI	LRvIQPN	QRIJNSPQLRI	PL	SGNS[	PGN	UVHWQPX	LK	UVHRPQPX	LY	PGN	ZLK[w	sxu	KNmQN\NO	SLRIPKVSPQLR	_NHRIT	_NPGLOIT	PNSGRQUVNIT	INUVNRSNIT	LK	JKLSNOVKNIw	sju	KNmQN\NO	SLJQNI	LY	KNUVQIQPQLRI	KNSNQmNO	YKL_	gVkSLRPKHSPLKI	HRO	IVJJWQNKI	HRO	LPGNK	OHPH	KNUVNIPNO	kX	PGN	y\RNK	PL	IVkIPHRPQHPN	PGN	]LRPKHSPLKzI	KQMGP	PL	JHX_NRPw	LK	siu	_HON	NnH_QRHPQLR	PL	HISNKPHQR	GL\	LK	YLK	\GHP	JVKJLIN	PGN	]LRPKHSPLK	GHI	VINO	_LRNX	JKNmQLVIWX	JHQO	LR	HSSLVRP	LY	PGN	]LRPKHSP	gV_̀a	bce	{|}~�~���	��	�~������	�|��~�~}��~��a	bcec�	fGN	]LRIPKVSPQLR	oHRHMNK	LK	pKSGQPNSP	_HX	\QPGGLWO	H	]NKPQYQSHPN	YLK	rHX_NRP	LK	rKLlNSP	]NKPQYQSHPN	YLK	rHX_NRP	QR	\GLWN	LK	QR	JHKPT	PL	PGN	NnPNRP	KNHILRHkWX	RNSNIIHKX	PL	JKLPNSP	PGN	y\RNKT	QY	QR	PGN	]LRIPKVSPQLR	oHRHMNKzI	LK	pKSGQPNSPzI	LJQRQLR	PGN	KNJKNINRPHPQLRI	PL	PGN	y\RNK	KNUVQKNO	kX	gNSPQLR	h̀ìj	HRO	h̀ìi	SHRRLP	kN	_HOǸ	�Y	PGN	]LRIPKVSPQLR	oHRHMNK	LK	pKSGQPNSP	QI	VRHkWN	PL	SNKPQYX	JHX_NRP	QR	PGN	H_LVRP	LY	PGN	pJJWQSHPQLRT	PGN	]LRIPKVSPQLR	oHRHMNK	\QWW	RLPQYX	PGN	]LRPKHSPLK	HRO	y\RNK	HI	JKLmQONO	QR	gNSPQLR	h̀ìt	HRO	h̀ìx̀	�Y	PGN	]LRPKHSPLKT	]LRIPKVSPQLR	oHRHMNK	HRO	pKSGQPNSP	SHRRLP	HMKNN	LR	H	KNmQINO	H_LVRPT	PGN	pKSGQPNSP	\QWW	JKL_JPWX	QIIVN	H	]NKPQYQSHPN	YLK	rHX_NRP	LK	H	rKLlNSP	]NKPQYQSHPN	YLK	rHX_NRP	YLK	PGN	H_LVRP	YLK	\GQSG	PGN	pKSGQPNSP	QI	HkWN	PL	_H[N	IVSG	KNJKNINRPHPQLRI	PL	PGN	y\RNK̀	fGN	]LRIPKVSPQLR	oHRHMNK	LK	pKSGQPNSP	_HX	HWIL	\QPGGLWO	H	]NKPQYQSHPN	YLK	rHX_NRP	LKT	kNSHVIN	LY	IVkINUVNRPWX	OQISLmNKNO	NmQONRSNT	_HX	RVWWQYX	PGN	\GLWN	LK	H	JHKP	LY	H	]NKPQYQSHPN	YLK	rHX_NRP	LK	rKLlNSP	]NKPQYQSHPN	YLK	rHX_NRP	JKNmQLVIWX	QIIVNOT	PL	IVSG	NnPNRP	HI	_HX	kN	RNSNIIHKX	QR	PGN	]LRIPKVSPQLR	oHRHMNKzI	LK	pKSGQPNSPzI	LJQRQLR	PL	JKLPNSP	PGN	y\RNK	YKL_	WLII	YLK	\GQSG	PGN	]LRPKHSPLK	QI	KNIJLRIQkWNT	QRSWVOQRM	WLII	KNIVWPQRM	YKL_	PGN	HSPI	HRO	L_QIIQLRI	ONISKQkNO	QR	gNSPQLR	j̀j̀x	kNSHVIN	LYc� ONYNSPQmN	ZLK[	RLP	KN_NOQNOwc� PGQKO	JHKPX	SWHQ_I	YQWNO	LK	KNHILRHkWN	NmQONRSN	QROQSHPQRM	JKLkHkWN	YQWQRM	LY	IVSG	SWHQ_IT	VRWNII	INSVKQPX	HSSNJPHkWN	PL	PGN	y\RNK	QI	JKLmQONO	kX	PGN	]LRPKHSPLKwc� YHQWVKN	LY	PGN	]LRPKHSPLK	PL	_H[N	JHX_NRPI	JKLJNKWX	PL	gVkSLRPKHSPLKI	LK	IVJJWQNKI	YLK	WHkLKT	_HPNKQHWI	LK	NUVQJ_NRPwcd KNHILRHkWN	NmQONRSN	PGHP	PGN	ZLK[	SHRRLP	kN	SL_JWNPNO	YLK	PGN	VRJHQO	kHWHRSN	LY	PGN	]LRPKHSP	gV_wce OH_HMN	PL	PGN	y\RNK	LK	H	gNJHKHPN	]LRPKHSPLK	LK	LPGNK	]LRPKHSPLKwcq KNHILRHkWN	NmQONRSN	PGHP	PGN	ZLK[	\QWW	RLP	kN	SL_JWNPNO	\QPGQR	PGN	]LRPKHSP	fQ_NT	HRO	PGHP	PGN	VRJHQO	kHWHRSN	\LVWO	RLP	kN	HONUVHPN	PL	SLmNK	HSPVHW	LK	WQUVQOHPNO	OH_HMNI	YLK	PGN	HRPQSQJHPNO	ONWHXw	c� KNJNHPNO	YHQWVKN	PL	SHKKX	LVP	PGN	ZLK[	QR	HSSLKOHRSN	\QPG	PGN	]LRPKHSP	̂LSV_NRPIw	LKc�							YHQWVKN	PL	SL_JWX	\QPG	HJJWQSHkWN	YNONKHWT	IPHPN	LK	WLSHW	WH\	LK	KNMVWHPQLRIT	QRSWVOQRM	kVP	RLP	WQ_QPNO	PL			WH\I	KNUVQKQRM	PGN	ONWQmNKX	LY	SNKPQYQNO	JHXKLWWI	PL	PGN	y\RNK̀a	bcec�	ZGNR	NQPGNK	JHKPX	OQIJVPNI	PGN	pKSGQPNSPzI	ONSQIQLR	KNMHKOQRM	H	]NKPQYQSHPN	YLK	rHX_NRP	VRONK	gNSPQLR	h̀�̀tT	QR	\GLWN	LK	QR	JHKPT	PGHP	JHKPX	_HX	IVk_QP	H	]WHQ_	QR	HSSLKOHRSN	\QPG	pKPQSWN	t�̀a	bcec�	ZGNR	PGN	KNHILRI	YLK	\QPGGLWOQRM	SNKPQYQSHPQLR	HKN	KN_LmNOT	SNKPQYQSHPQLR	\QWW	kN	_HON	YLK	H_LVRPI	JKNmQLVIWX	\QPGGNWÒa	bcecd	�Y	PGN	pKSGQPNSP	LK	]LRIPKVSPQLR	oHRHMNK	\QPGGLWOI	SNKPQYQSHPQLR	YLK	JHX_NRP	VRONK	gNSPQLR	h̀�̀tT	PGN	y\RNK	_HXT	HP	QPI	ILWN	LJPQLRT	QIIVN	lLQRP	SGNS[I	PL	PGN	]LRPKHSPLK	HRO	PL	HRX	gVkSLRPKHSPLK	LK	IVJJWQNK	PL	\GL_	PGN	]LRPKHSPLK	YHQWNO	PL	_H[N	JHX_NRP̀		�Y	PGN	y\RNK	_H[NI	JHX_NRPI	kX	lLQRP	SGNS[T	PGN	y\RNK	IGHWW	RLPQYX	PGN	pKSGQPNSP	HRO	PGN	]LRIPKVSPQLR	oHRHMNKT	HRO	kLPG	\QWW	KNYWNSP	IVSG	JHX_NRP	LR	PGN	RNnP	]NKPQYQSHPN	YLK	rHX_NRP̀	rHX_NRPI	_HON	kX	PGN	y\RNK	PL	HRX	gVkSLRPKHSPLK	LY	PGN	]LRPKHSPLK	VRONK	PGQI	pKPQSWN	h	IGHWW	kN	ONN_NO	PL	kN	JHX_NRPI	_HON	PL	PGN	]LRPKHSPLK	YLK	PGN	JVKJLINI	LY	PGQI	]LRPKHSP̀a		bcece	�LP\QPGIPHROQRM	HRXPGQRM	HkLmN	PL	PGN	SLRPKHKXT	PGN	y\RNK	GHI	PGN	KQMGP	PL	\QPGGLWO	JHX_NRP	PL	JKLPNSP	QPINWY	HMHQRIP	OH_HMNI	QRSVKKNO	LK	\GQSG	_HX	kN	QRSVKKNO	HI	PGN	KNIVWP	LY	PGN	]LRPKHSPLKzI	kKNHSG	LY	]LRPKHSP	LK	RNMWQMNRSNT	QRSWVOQRMT	kVP	RLP	WQ_QPNO	PLT	PGN	QPN_I	INP	YLKPG	QR	gNSPQLR	h̀�̀t̀
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G	HIJ	KLMNLOPP	KQRSOTUPG	HIJIV	WXYZ[	Y\Z	W[]\̂YZ]Y	\_̀	̂̀ àZb	_	cZ[ŶX̂]_YZ	Xd[	e_fgZhY	d[	e[diZ]Y	cZ[ŶX̂]_YZ	Xd[	e_fgZhYj	Y\Z	klhZ[	̀\_mm	g_nZ	o_fgZhY	̂h	Y\Z	g_hhZ[	_hb	l̂Y\̂h	Y\Z	ŶgZ	o[dp̂bZb	̂h	Y\Z	cdhY[_]Y	qd]agZhỲj	_hb	̀\_mm	̀d	hdŶXf	Y\Z	cdh̀Y[a]Ŷdh	r_h_sZ[	_hb	W[]\̂YZ]YtG	HIJIu	v\Z	cdhY[_]Yd[	̀\_mm	o_f	Z_]\	wax]dhY[_]Yd[j	hd	m_YZ[	Y\_h	̀ZpZh	b_f̀	_XYZ[	[Z]ẐoY	dX	o_fgZhY	X[dg	Y\Z	klhZ[j	Y\Z	_gdahY	Yd	l\̂]\	Y\Z	wax]dhY[_]Yd[	̂̀	ZhŶYmZbj	[ZXmZ]Ŷhs	oZ[]ZhY_sZ̀	_]Ya_mmf	[ZY_̂hZb	X[dg	o_fgZhỲ	Yd	Y\Z	cdhY[_]Yd[	dh	_]]dahY	dX	Y\Z	wax]dhY[_]Yd[ỳ	od[Ŷdh	dX	Y\Z	zd[nt	v\Z	cdhY[_]Yd[	̀\_mmj	xf	_oo[do[̂_YZ	_s[ZZgZhY	l̂Y\	Z_]\	wax]dhY[_]Yd[j	[Z{â[Z	Z_]\	wax]dhY[_]Yd[	Yd	g_nZ	o_fgZhỲ	Yd	wax|̀ax]dhY[_]Yd[̀	̂h	_	̀̂ĝm_[	g_hhZ[tG	HIJI}	v\Z	cdh̀Y[a]Ŷdh	r_h_sZ[	l̂mmj	dh	[Z{aZ̀Yj	Xa[ĥ̀\	Yd	_	wax]dhY[_]Yd[j	̂X	o[_]Ŷ]_xmZj	̂hXd[g_Ŷdh	[Zs_[b̂hs	oZ[]ZhY_sZ̀	dX	]dgomZŶdh	d[	_gdahỲ	_oom̂Zb	Xd[	xf	Y\Z	cdhY[_]Yd[	_hb	_]Ŷdh	Y_nZh	Y\Z[Zdh	xf	Y\Z	klhZ[j	cdh̀Y[a]Ŷdh	r_h_sZ[	_hb	W[]\̂YZ]Y	dh	_]]dahY	dX	od[Ŷdh̀	dX	Y\Z	zd[n	bdhZ	xf	̀a]\	wax]dhY[_]Yd[tG	HIJI~	v\Z	klhZ[	\_̀	Y\Z	[̂s\Y	Yd	[Z{aZ̀Y	l[̂YYZh	Zp̂bZh]Z	X[dg	Y\Z	cdhY[_]Yd[	Y\_Y	Y\Z	cdhY[_]Yd[	\_̀	o[doZ[mf	o_̂b	wax]dhY[_]Yd[̀	_hb	̀aoom̂Z[̀	_gdahỲ	o_̂b	xf	Y\Z	klhZ[	Yd	Y\Z	cdhY[_]Yd[	Xd[	̀ax]dhY[_]YZb	zd[nt	�X	Y\Z	cdhY[_]Yd[	X_̂m̀	Yd	Xa[ĥ̀\	̀a]\	Zp̂bZh]Z	l̂Y\̂h	̀ZpZh	b_f̀j	Y\Z	klhZ[	̀\_mm	\_pZ	Y\Z	[̂s\Y	Yd	]dhY_]Y	wax]dhY[_]Yd[̀	_hb	̀aoom̂Z[̀	Yd	_̀]Z[Y_̂h	l\ZY\Z[	Y\Zf	\_pZ	xZZh	o[doZ[mf	o_̂b	_hb	]\_[sZ	_hf	]d̀Ỳ	d[	Z�oZh̀Z̀j	̂h]mab̂hs	xaY	hdY	m̂ĝYZb	Yd	_YYd[hZf̀y	XZZ̀	_hb	b̂̀xa[̀ZgZhỲj	̂h]a[[Zb	xf	Y\Z	klhZ[	_̀	_	[Z̀amY	dX	Y\Z	cdhY[_]Yd[ỳ	X_̂ma[Z	Yd	Xa[ĥ̀\	̀a]\	Zp̂bZh]Zt	�ẐY\Z[	Y\Z	klhZ[j	cdh̀Y[a]Ŷdh	r_h_sZ[	hd[	W[]\̂YZ]Y	̀\_mm	\_pZ	_h	dxm̂s_Ŷdh	Yd	o_fj	d[	Yd	̀ZZ	Yd	Y\Z	o_fgZhY	dX	gdhZf	Ydj	_	wax]dhY[_]Yd[	d[	̀aoom̂Z[j	Z�]ZoY	_̀	[Z{â[Zb	xf	m_ltG	HIJI�	v\Z	cdhY[_]Yd[ỳ	o_fgZhỲ	Yd	̀aoom̂Z[̀	̀\_mm	xZ	Y[Z_YZb	̂h	_	g_hhZ[	̀̂ĝm_[	Yd	Y\_Y	o[dp̂bZb	̂h	wZ]Ŷdh̀	�t�t�j	�t�t�	_hb	�t�t�tG	HIJIJ	W	cZ[ŶX̂]_YZ	Xd[	e_fgZhYj	_	o[ds[Z̀̀	o_fgZhYj	d[	o_[Ŷ_m	d[	ZhŶ[Z	àZ	d[	d]]ao_h]f	dX	Y\Z	e[diZ]Y	xf	Y\Z	klhZ[	̀\_mm	hdY	]dh̀ŶYaYZ	_]]ZoY_h]Z	dX	zd[n	hdY	̂h	_]]d[b_h]Z	l̂Y\	Y\Z	cdhY[_]Y	qd]agZhỲtG	HIJI�	�hmZ̀̀	Y\Z	cdhY[_]Yd[	o[dp̂bZ̀	Y\Z	klhZ[	l̂Y\	_	o_fgZhY	xdhb	̂h	Y\Z	Xamm	oZh_m	̀ag	dX	Y\Z	cdhY[_]Y	wagj	o_fgZhỲ	[Z]ẐpZb	xf	Y\Z	cdhY[_]Yd[	Xd[	zd[n	o[doZ[mf	oZ[Xd[gZb	xf	wax]dhY[_]Yd[̀	d[	o[dp̂bZb	xf	̀aoom̂Z[̀	̀\_mm	xZ	\Zmb	xf	Y\Z	cdhY[_]Yd[	Xd[	Y\d̀Z	wax]dhY[_]Yd[̀	d[	̀aoom̂Z[̀	l\d	oZ[Xd[gZb	zd[n	d[	�a[ĥ̀\Zb	g_YZ[̂_m̀j	d[	xdY\j	ahbZ[	]dhY[_]Y	l̂Y\	Y\Z	cdhY[_]Yd[	Xd[	l\̂]\	o_fgZhY	l_̀	g_bZ	xf	Y\Z	klhZ[t	�dY\̂hs	]dhY_̂hZb	�Z[Ẑh	̀\_mm	[Z{â[Z	gdhZf	Yd	xZ	om_]Zb	̂h	_	̀Zo_[_YZ	_]]dahY	_hb	hdY	]dgĝhsmZb	l̂Y\	gdhZf	dX	Y\Z	cdhY[_]Yd[j	][Z_YZ	_hf	X̂ba]̂_[f	m̂_x̂m̂Yf	d[	Yd[Y	m̂_x̂m̂Yf	dh	Y\Z	o_[Y	dX	Y\Z	cdhY[_]Yd[	Xd[	x[Z_]\	dX	Y[àYj	d[	ZhŶYmZ	_hf	oZ[̀dh	d[	ZhŶYf	Yd	_h	_l_[b	dX	oaĥŶpZ	b_g_sZ̀	_s_̂h̀Y	Y\Z	cdhY[_]Yd[	Xd[	x[Z_]\	dX	Y\Z	[Z{â[ZgZhỲ	dX	Y\̂̀	o[dp̂̀ d̂htG	HIJI�	e[dp̂bZb	Y\Z	klhZ[	\_̀	XamX̂mmZb	̂Ỳ	o_fgZhY	dxm̂s_Ŷdh̀	ahbZ[	Y\Z	cdhY[_]Y	qd]agZhỲj	Y\Z	cdhY[_]Yd[	̀\_mm	bZXZhb	_hb	̂hbZgĥXf	Y\Z	klhZ[	X[dg	_mm	md̀ j̀	m̂_x̂m̂Yfj	b_g_sZ	d[	Z�oZh̀Zj	̂h]mab̂hs	[Z_̀dh_xmZ	_YYd[hZfỳ	XZZ̀	_hb	m̂Ŷs_Ŷdh	Z�oZh̀Z̀j	_[̂̀ ĥs	daY	dX	_hf	m̂Zh	]m_̂g	d[	dY\Z[	]m_̂g	Xd[	o_fgZhY	xf	_hf	wax]dhY[_]Yd[	d[	̀aoom̂Z[	dX	_hf	ŶZ[t	�odh	[Z]ẐoY	dX	hdŶ]Z	dX	_	m̂Zh	]m_̂g	d[	dY\Z[	]m_̂g	Xd[	o_fgZhYj	Y\Z	klhZ[	̀\_mm	hdŶXf	Y\Z	cdhY[_]Yd[t	�X	_oo[dpZb	xf	Y\Z	_oom̂]_xmZ	]da[Yj	l\Zh	[Z{â[Zbj	Y\Z	cdhY[_]Yd[	g_f	̀ax̀ŶYaYZ	_	̀a[ZYf	xdhb	Xd[	Y\Z	o[doZ[Yf	_s_̂h̀Y	l\̂]\	Y\Z	m̂Zh	d[	dY\Z[	]m_̂g	Xd[	o_fgZhY	\_̀	xZZh	_̀̀Z[YZbtG	HI�	�Q���LO	M�	KQRSOTU�X	Y\Z	cdh̀Y[a]Ŷdh	r_h_sZ[	_hb	W[]\̂YZ]Y	bd	hdY	̂̀ àZ	_	cZ[ŶX̂]_YZ	Xd[	e_fgZhY	d[	_	e[diZ]Y	cZ[ŶX̂]_YZ	Xd[	e_fgZhYj	Y\[das\	hd	X_amY	dX	Y\Z	cdhY[_]Yd[j	l̂Y\̂h	Xda[YZZh	b_f̀	_XYZ[	Y\Z	cdh̀Y[a]Ŷdh	r_h_sZ[ỳ	[Z]ẐoY	dX	Y\Z	cdhY[_]Yd[ỳ	Woom̂]_Ŷdh	Xd[	e_fgZhYj	d[	̂X	Y\Z	klhZ[	bdZ̀	hdY	o_f	Y\Z	cdhY[_]Yd[	l̂Y\̂h	̀ZpZh	b_f̀	_XYZ[	Y\Z	b_YZ	Z̀Y_xm̂̀\Zb	̂h	Y\Z	cdhY[_]Y	qd]agZhỲj	Y\Z	_gdahY	]Z[ŶX̂Zb	xf	Y\Z	cdh̀Y[a]Ŷdh	r_h_sZ[	_hb	W[]\̂YZ]Y	d[	_l_[bZb	xf	x̂hb̂hs	b̂̀oaYZ	[Z̀dmaŶdhj	Y\Zh	Y\Z	cdhY[_]Yd[	g_fj	aodh	̀ZpZh	_bb̂Ŷdh_m	b_f̀y	l[̂YYZh	hdŶ]Z	Yd	Y\Z	klhZ[j	cdh̀Y[a]Ŷdh	r_h_sZ[	_hb	W[]\̂YZ]Yj	̀Ydo	Y\Z	zd[n	ahŶm	o_fgZhY	dX	Y\Z	_gdahY	dl̂hs	\_̀	xZZh	[Z]ẐpZbt	v\Z	cdhY[_]Y	v̂gZ	̀\_mm	xZ	Z�YZhbZb	_oo[do[̂_YZmfj	_hb	Y\Z	cdhY[_]Y	wag	̀\_mm	xZ	̂h][Z_̀Zb	xf	Y\Z	_gdahY	dX	Y\Z	cdhY[_]Yd[ỳ	[Z_̀dh_xmZ	]d̀Ỳ	dX	̀\aYbdlhj	bZm_f	_hb	̀Y_[Y|aoj	omà	̂hYZ[Z̀Y	_̀	o[dp̂bZb	Xd[	̂h	Y\Z	cdhY[_]Y	qd]agZhỲt	v\̂̀	wZ]Ŷdh	�t�	̀\_mm	hdY	_oomf	Yd	Y\Z	Z�YZhY	Y\_Y	Y\Z	cdhY[_]Yd[	dlZ̀	Y\Z	klhZ[	_hf	_gdahY	oa[̀a_hY	Yd	Y\Z	̂hbZgĥX̂]_Ŷdh	d[	dY\Z[	o[dp̂̀ d̂h̀	dX	Y\Z	cdhY[_]Y	qd]agZhỲj	d[	Y\Z	klhZ[	̂̀	[Z{â[Zb	Yd	̂h]a[	_hf	]d̀Y	d[	Z�oZh̀Z	Yd	oa[]\_̀Z	_bb̂Ŷdh_m	̂h̀a[_h]Z	d[	o_f	o[Zĝag̀	Xd[	Y\Z	cdhY[_]Yd[ỳ	̂h̀a[_h]Z	_̀	_	[Z̀amY	dX	_	X_̂ma[Z	dX	Y\Z	cdhY[_]Yd[	Yd	dxY_̂h	d[	g_̂hY_̂h	̂h̀a[_h]Z	gZZŶhs	Y\Z	[Z{â[ZgZhỲ	̀ZY	Xd[Y\	̂h	Y\Z	cdhY[_]Y	qd]agZhỲt
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G	HIJ	KLMNOPQORPS	TUVWSXORUQG	HIJIY	Z[\	]̂_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f	̀a	_[\	lm̀n\o_	̀m	̂	p\egqf̂_\p	k̀m_g̀f	_[\m\̀a	ge	_[\	p̂_\	r[\f	òfe_mco_g̀f	ge	ecaagog\f_hs	òjkh\_\	gf	̂oòmp̂fo\	rg_[	_[\	]m̂rgfqe	̂fp	bk\ogagô_g̀fe	è	_[\	trf\m	ôf	̀oocks	̀m	c_ghgu\	_[\	\f_gm\	lm̀n\o_	v̀m	eco[	k̀m_g̀f	_[\m\̀a	̂e	trf\m	\̂mhg\m	\h\o_e	_̀	̀oocks	̀m	c_ghgu\w	àm	_[\	ce\e	àm	r[go[	g_	ge	gf_\fp\px	bcde_̂f_ĝh	ìjkh\_g̀f	e[̂hh	f̀_	d\	p\\j\p	_̀	\yge_	cf_gh	_[\	trf\m	m\o\gz\e	̂	i\m_gagô_\	̀a	toock̂fos	àm	_[\	lm̀n\o_	v̀m	eco[	k̀m_g̀f	̂e	\h\o_\p	ds	trf\mw	ga	eco[	i\m_gagô_\	̀a	toock̂fos	ge	m\{cgm\p|	̂fp	̂fs	̀_[\m	k\mjg_e|	k̂km̀ẑhe|	hgo\fe\e	̂fp	̂fs	̀_[\m	p̀ocj\f_e	am̀j	q̀z\mfj\f_̂h	̂c_[̀mg_g\e	[̂zgfq	ncmgepgo_g̀f	_[\m\àm\	f\o\eêms	àm	_[\	d\f\agoĝh	̀oock̂fos	̀a	_[\	km̀n\o_	̂fp	_[\	ìf_m̂o_̀m|	}mo[g_\o_	̂fp	trf\m	[̂z\	̂qm\\p	ck̀f	̂	eo[\pch\	_̀	km̀zgp\	_[\	trf\m	rg_[	̂hh	̂e	dcgh_	pm̂rgfqe|	̀k\m̂_gfq	ĵfĉhe	̂fp	r̂mm̂f_g\ex	~ m̂m̂f_g\e	ôhh\p	àm	ds	_[\	}qm\\j\f_	̀m	ds	_[\	]m̂rgfqe	̂fp	bk\ogagô_g̀fe	e[̂hh	òjj\fo\	̀f	_[\	p̂_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f	̀a	_[\	lm̀n\o_	̀m	p\egqf̂_\p	k̀m_g̀f	_[\m\̀a|	̀m	̂fs	ĥ_\m	p̂_\	_[̂_	_[\	k̂m_g\e	̂qm\\x	Z[ge	p̂_\	e[̂hh	d\	\e_̂dhge[\p	ds	̂	i\m_gagô_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f	egqf\p	ds	_[\	trf\m|	}mo[g_\o_	̂fp	ìf_m̂o_̀m	̂fp	e[̂hh	e_̂_\	_[\gm	m\ek\o_gz\	m\ek̀fegdghg_g\e	àm	e\ocmg_s|	ĵgf_\f̂fo\|	[\̂_	c_ghg_g\e|	p̂ĵq\	_̀	_[\	~ m̀�	̂fp	gfecm̂fo\x	Z[ge	i\m_gagô_\	e[̂hh	̂hè	hge_	_[\	g_\je	_̀	d\	òjkh\_\p	̀m	òmm\o_\p	_̀q\_[\m	rg_[	̂	kmgo\	àm	\̂o[	g_\j	̂fp	̂	_gj\	àm	_[\gm	òjkh\_g̀f	̂fp	òmm\o_g̀fxG	HIJI�	~[\f	_[\	ìf_m̂o_̀m	òfegp\me	_[̂_	_[\	~ m̀�|	̀m	̂	k̀m_g̀f	_[\m\̀a	r[go[	_[\	trf\m	̂qm\\e	_̀	̂oo\k_	e\k̂m̂_\hs|	ge	ecde_̂f_ĝhhs	òjkh\_\|	_[\	ìf_m̂o_̀m	e[̂hh	f̀_gas	_[\	ìfe_mco_g̀f	� f̂̂q\m|	̂fp	_[\	ìf_m̂o_̀m	̂fp	ìfe_mco_g̀f	� f̂̂q\m	e[̂hh	ǹgf_hs	km\k̂m\	̂fp	ecdjg_	_̀	_[\	}mo[g_\o_	̂	òjkm\[\fegz\	rmg__\f	hge_	̀a	g_\je	_̀	d\	òjkh\_\p	̀m	òmm\o_\p	r[go[	e[̂hh	gp\f_gas	̂hh	f̀f�òfàmjgfq|	p\a\o_gz\	̂fp	gfòjkh\_\	~ m̀�	̂fp	\e_̂dhge[	_[\	p̂_\	à	òjj\fo\j\f_	̀a	r̂mm̂f_g\e	gf	òff\o_g̀f	rg_[	̂fs	eco[	~ m̀�	kmg̀m	_̀	agf̂h	k̂sj\f_x	�̂ghcm\	_̀	gfohcp\	̂f	g_\j	f̀	eco[	hge_	p̀\e	f̀_	̂h_\m	_[\	m\ek̀fegdghg_s	̀a	_[\	ìf_m̂o_̀m	_̀	òjkh\_\	̂hh	~ m̀�	gf	̂oòmp̂fo\	rg_[	_[\	ìf_m̂o_	]̀ocj\f_exG	HIJI�	�k̀f	m\o\gk_	̀a	_[\	hge_|	_[\	}mo[g_\o_|	̂eege_\p	ds	_[\	ìfe_mco_g̀f	� f̂̂q\m|	rghh	ĵ�\	̂f	gfek\o_g̀f	_̀	p\_\mjgf\	r[\_[\m	_[\	~ m̀�	̀m	p\egqf̂_\p	k̀m_g̀f	_[\m\̀a	ge	ecde_̂f_ĝhhs	òjkh\_\x	�a	_[\	}mo[g_\o_�e	gfek\o_g̀f	pgeoh̀e\e	̂fs	g_\j|	r[\_[\m	̀m	f̀_	gfohcp\p	̀f	_[\	hge_|	r[go[	ge	f̀_	ecaagog\f_hs	òjkh\_\	gf	̂oòmp̂fo\	rg_[	_[\	ìf_m̂o_	]̀ocj\f_e	è	_[̂_	_[\	trf\m	ôf	̀oocks	̀m	c_ghgu\	_[\	~ m̀�	̀m	p\egqf̂_\p	k̀m_g̀f	_[\m\̀a	àm	g_e	gf_\fp\p	ce\|	_[\	ìf_m̂o_̀m	e[̂hh|	d\àm\	geeĉfo\	̀a	_[\	i\m_gagô_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f|	òjkh\_\	̀m	òmm\o_	eco[	g_\j	ck̀f	f̀_gagô_g̀f	ds	_[\	}mo[g_\o_x	�f	eco[	ôe\|	_[\	ìf_m̂o_̀m	e[̂hh	_[\f	ecdjg_	̂	m\{c\e_	àm	̂f̀_[\m	gfek\o_g̀f	ds	_[\	}mo[g_\o_|	̂eege_\p	ds	_[\	ìfe_mco_g̀f	� f̂̂q\m|	_̀	p\_\mjgf\	bcde_̂f_ĝh	ìjkh\_g̀fx� G		HIJI�IY		l\m	trf\m�̂mo[g_\o_	òf_m̂o_|	_[\	}mo[g_\o_	rghh	k\màmj	̀f\	ecde_̂f_ĝh	òjkh\_g̀f	gfek\o_g̀f	̂fp	f̀\	agf̂h	gfek\o_g̀fx	}hh	̀_[\m	m\{cgm\p	gfek\o_g̀fe	̂m\	̂ppg_g̀f̂h	e\mzgo\e	̂fp	ga	_[\	âch_	̀a	_[\	òf_m̂o_̀m|	_[\s	rghh	d\	m\ek̀fegdh\	àm	̂ppg_g̀f̂h	̂j̀ cf_e	̀r\p	_̀	_[\	̂mo[g_\o_x	G	HIJI�	~[\f	_[\	}mo[g_\o_|	̂eege_\p	ds	_[\	ìfe_mco_g̀f	� f̂̂q\m|	p\_\mjgf\e	_[̂_	_[\	~ m̀�	̀a	̂hh	̀a	_[\	ìf_m̂o_̀me|	m̀	p\egqf̂_\p	k̀m_g̀f	_[\m\̀a|	ge	ecde_̂f_ĝhhs	òjkh\_\|	_[\	ìfe_mco_g̀f	� f̂̂q\m	rghh	km\k̂m\|	̂fp	_[\	ìfe_mco_g̀f	� f̂̂q\m	̂fp	}mo[g_\o_	e[̂hh	\y\oc_\|	̂	i\m_gagô_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f	_[̂_	e[̂hh	\e_̂dhge[	_[\	p̂_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f�	\e_̂dhge[	m\ek̀fegdghg_g\e	̀a	_[\	trf\m	̂fp	ìf_m̂o_̀m	àm	e\ocmg_s|	ĵgf_\f̂fo\|	[\̂_|	c_ghg_g\e|	p̂ĵq\	_̀	_[\	~ m̀�	̂fp	gfecm̂fo\�	̂fp	agy	_[\	_gj\	rg_[gf	r[go[	_[\	ìf_m̂o_̀m	e[̂hh	agfge[	̂hh	g_\je	̀f	_[\	hge_	̂oòjk̂fsgfq	_[\	i\m_gagô_\x	~ m̂m̂f_g\e	m\{cgm\p	ds	_[\	ìf_m̂o_	]̀ocj\f_e	e[̂hh	òjj\fo\	̀f	_[\	p̂_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f	̀a	_[\	~ m̀�	̀m	p\egqf̂_\p	k̀m_g̀f	_[\m\̀a	cfh\ee	̀_[\mrge\	km̀zgp\p	gf	_[\	i\m_gagô_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀fxG	HIJI�	Z[\	i\m_gagô_\	̀a	bcde_̂f_ĝh	ìjkh\_g̀f	e[̂hh	d\	ecdjg__\p	_̀	_[\	trf\m	̂fp	ìf_m̂o_̀m	àm	_[\gm	rmg__\f	ôo\k_̂fo\	̀a	m\ek̀fegdghg_g\e	̂eegqf\p	_̀	_[\j	gf	eco[	i\m_gagô_\x	�k̀f	eco[	̂oo\k_̂fo\|	̂fp	ck̀f	_[\	trf\m�e	m\o\gk_	̀a	_[\	òfe\f_	̀a	ecm\_s	rg_[	m\ek\o_	_̀	̂fs	d̀fp	acmfge[\p	ds	_[\	ìf_m̂o_̀m	kcmeĉf_	_̀	_[\	}qm\\j\f_|	_[\	trf\m	e[̂hh	km̀jk_hs	k̂s	_[̂_	k̀m_g̀f	̀a	_[\	ìf_m̂o_	bcj	f̀_	s\_	k̂gp	h\ee	̂f	̂j̀ cf_	\{ĉh	_̀	_r̀	v�w	_gj\e	_[\	ẑhc\	à	̂fs	g_\je	̀a	~ m̀�	m\ĵgfgfq	_̀	d\	òjkh\_\p	̂fp	_[\	̂j̀ cf_	f\o\eêms	_̀	ê_geas	̂fs	oĥgje|	hg\fe|	̀m	ncpqj\f_e	q̂̂gfe_	_[\	ìf_m̂o_̀m	_[̂_	[̂z\	f̀_	d\\f	pgeo[̂mq\px	G	HIH	�P�ORPS	���LWPQ��	U�	�NXG	HIHIY	Z[\	trf\m	ĵs	̀oocks	̀m	ce\	̂fs	òjkh\_\p	̀m	k̂m_ĝhhs	òjkh\_\p	k̀m_g̀f	̀a	_[\	~ m̀�	̂_	̂fs	e_̂q\	r[\f	eco[	k̀m_g̀f	ge	p\egqf̂_\p	ds	e\k̂m̂_\	̂qm\\j\f_	rg_[	_[\	ìf_m̂o_̀m|	km̀zgp\p	eco[	̀oock̂fos	̀m	ce\	ge	òfe\f_\p	_̀	
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GH	IJK	LMNOPKP	QMR	QOIJSPLTKR	GH	UOGVLW	QOIJSPLILKN	JQXLMY	ZOPLNRLWILSM	SXKP	IJK	[PSZKWI\	]OWJ	UQPILQV	SWWOUQMWH	SP	ONK	Q̂H	WŜ K̂MWK	_JKIJKP	SP	MSI	IJK	USPILSM	LN	NOGNIQMILQVVH	WŜ UVKIK̀	UPSXLRKR	IJK	a_MKP	QMR	bSMIPQWISP	JQXK	QWWKUIKR	LM	_PLILMY	IJK	PKNUSMNLGLVLILKN	QNNLYMKR	IS	KQWJ	Sc	IJK̂	cSP	UQĤ KMIǸ	PKIQLMQYK	Lc	QMH̀	NKWOPLIH̀	̂QLMIKMQMWK̀	JKQÌ	OILVLILKǸ	RQ̂QYK	IS	IJK	dSPe	QMR	LMNOPQMWK̀	QMR	JQXK	QYPKKR	LM	_PLILMY	WSMWKPMLMY	IJK	UKPLSR	cSP	WSPPKWILSM	Sc	IJK	dSPe	QMR	WŜ K̂MWK̂KMI	Sc	_QPPQMILKN	PKfOLPKR	GH	IJK	bSMIPQWI	gSWÔ KMIN\	dJKM	IJK	bSMIPQWISP	WSMNLRKPN	Q	USPILSM	NOGNIQMILQVVH	WŜ UVKIK̀	IJK	bSMIPQWISP	QMR	bSMNIPOWILSM	hQMQYKP	NJQVV	ZSLMIVH	UPKUQPK	QMR	NOĜ LI	Q	VLNI	IS	IJK	iPWJLIKWI	QN	UPSXLRKR	OMRKP	]KWILSM	j\k\l\	bSMNKMI	Sc	IJK	bSMIPQWISP	IS	UQPILQV	SWWOUQMWH	SP	ONK	NJQVV	MSI	GK	OMPKQNSMQGVH	_LIJJKVR\	mJK	NIQYK	Sc	IJK	UPSYPKNN	Sc	IJK	dSPe	NJQVV	GK	RKIKP̂LMKR	GH	_PLIIKM	QYPKK̂KMI	GKI_KKM	IJK	a_MKP	QMR	bSMIPQWISP	SP̀	Lc	MS	QYPKK̂KMI	LN	PKQWJKR̀	GH	RKWLNLSM	Sc	IJK	iPWJLIKWI	QcIKP	WSMNOVIQILSM	_LIJ	IJK	bSMNIPOWILSM	hQMQYKP\n	opopq	r̂ K̂RLQIKVH	UPLSP	IS	NOWJ	UQPILQV	SWWOUQMWH	SP	ONK̀	IJK	a_MKP̀	bSMNIPOWILSM	hQMQYKP̀	bSMIPQWISP̀	QMR	iPWJLIKWI	NJQVV	ZSLMIVH	LMNUKWI	IJK	QPKQ	IS	GK	SWWOULKR	SP	USPILSM	Sc	IJK	dSPe	IS	GK	ONKR	LM	SPRKP	IS	RKIKP̂LMK	QMR	PKWSPR	IJK	WSMRLILSM	Sc	IJK	dSPe\n	opops	tMVKNN	SIJKP_LNK	QYPKKR	OUSM̀	UQPILQV	SWWOUQMWH	SP	ONK	Sc	Q	USPILSM	SP	USPILSMN	Sc	IJK	dSPe	NJQVV	MSI	WSMNILIOIK	QWWKUIQMWK	Sc	dSPe	MSI	WŜ UVHLMY	_LIJ	IJK	PKfOLPK̂KMIN	Sc	IJK	bSMIPQWI	gSWÔ KMIN	QMR	NJQVV	MSI	WSMNILIOIK	NOGNIQMILQV	WŜ UVKILSM\n	opuv	wxyz{	|}~�{��x}y	zy�	wxyz{	�z�~�y�n	opuvpu	tUSM	WŜ UVKILSM	Sc	IJK	dSPè	IJK	bSMIPQWISP	NJQVV	cSP_QPR	IS	IJK	bSMNIPOWILSM	hQMQYKP	Q	MSILWK	IJQI	IJK	dSPe	LN	PKQRH	cSP	cLMQV	LMNUKWILSM	QMR	QWWKUIQMWK̀	QMR	NJQVV	QVNS	cSP_QPR	IS	IJK	bSMNIPOWILSM	hQMQYKP	Q	cLMQV	bSMIPQWISP�N	iUUVLWQILSM	cSP	[QĤ KMI\	tUSM	PKWKLUÌ	IJK	bSMNIPOWILSM	hQMQYKP	NJQVV	UKPcSP̂	QM	LMNUKWILSM	IS	WSMcLP̂	IJK	WŜ UVKILSM	Sc	dSPe	Sc	IJK	bSMIPQWISP\	mJK	bSMNIPOWILSM	hQMQYKP	NJQVV	̂QeK	PKWŜ K̂MRQILSMN	IS	IJK	iPWJLIKWI	_JKM	IJK	dSPe	Sc	QVV	Sc	IJK	bSMIPQWISPN	LN	PKQRH	cSP	cLMQV	LMNUKWILSM̀	QMR	NJQVV	IJKM	cSP_QPR	IJK	bSMIPQWISPN�	MSILWKN	QMR	iUUVLWQILSM	cSP	[QĤ KMI	SP	[PSZKWI	iUUVLWQILSM	cSP	[QĤ KMÌ	IS	IJK	iPWJLIKWÌ	_JS	_LVV	UPŜ UIVH	̂QeK	NOWJ	LMNUKWILSM\	dJKM	IJK	iPWJLIKWI	cLMRN	IJK	dSPe	QWWKUIQGVK	OMRKP	IJK	bSMIPQWI	gSWÔ KMIN	QMR	IJK	bSMIPQWI	cOVVH	UKPcSP̂KR̀	IJK	bSMNIPOWILSM	hQMQYKP	QMR	iPWJLIKWI	_LVV	UPŜ UIVH	LNNOK	Q	cLMQV	bKPILcLWQIK	cSP	[QĤ KMI	SP	[PSZKWI	bKPILcLWQIK	cSP	[QĤ KMI	NIQILMY	IJQI	IS	IJK	GKNI	Sc	IJKLP	eMS_VKRYK̀	LMcSP̂QILSM	QMR	GKVLKc̀	QMR	SM	IJK	GQNLN	Sc	IJKLP	SM�NLIK	XLNLIN	QMR	LMNUKWILSMǸ	IJK	dSPe	JQN	GKKM	WŜ UVKIKR	LM	QWWSPRQMWK	_LIJ	IJK	bSMIPQWI	gSWÔ KMIN	QMR	IJQI	IJK	KMILPK	GQVQMWK	cSOMR	IS	GK	ROK	IJK	bSMIPQWISP	QMR	MSIKR	LM	IJK	cLMQV	bKPILcLWQIK	LN	ROK	QMR	UQHQGVK\	mJK	bSMNIPOWILSM	hQMQYKP�N	QMR	iPWJLIKWI�N	cLMQV	bKPILcLWQIK	cSP	[QĤ KMI	SP	[PSZKWI	bKPILcLWQIK	cSP	[QĤ KMI	_LVV	WSMNILIOIK	Q	cOPIJKP	PKUPKNKMIQILSM	IJQI	WSMRLILSMN	VLNIKR	LM	]KWILSM	j\��\l	QN	UPKWKRKMI	IS	IJK	bSMIPQWISP�N	GKLMY	KMILIVKR	IS	cLMQV	UQĤ KMI	JQXK	GKKM	cOVcLVVKR\n	opuvpq	�KLIJKP	cLMQV	UQĤ KMI	MSP	QMH	PK̂QLMLMY	PKIQLMKR	UKPWKMIQYK	NJQVV	GKWŜ K	ROK	OMILV	IJK	bSMIPQWISP	NOĜ LIN	IS	IJK	iPWJLIKWI	IJPSOYJ	IJK	bSMNIPOWILSM	hQMQYKP	���	QM	QccLRQXLI	IJQI	UQHPSVVǸ	GLVVN	cSP	̂QIKPLQVN	QMR	KfOLÛ KMÌ	QMR	SIJKP	LMRKGIKRMKNN	WSMMKWIKR	_LIJ	IJK	dSPe	cSP	_JLWJ	IJK	a_MKP	SP	IJK	a_MKP�N	UPSUKPIH	̂LYJI	GK	PKNUSMNLGVK	SP	KMWÔ GKPKR	�VKNN	Q̂SOMIN	_LIJJKVR	GH	a_MKP�	JQXK	GKKM	UQLR	SP	SIJKP_LNK	NQILNcLKR̀	�l�	Q	WKPILcLWQIK	KXLRKMWLMY	IJQI	LMNOPQMWK	PKfOLPKR	GH	IJK	bSMIPQWI	gSWÔ KMIN	IS	PK̂QLM	LM	cSPWK	QcIKP	cLMQV	UQĤ KMI	LN	WOPPKMIVH	LM	KccKWÌ	���	Q	_PLIIKM	NIQIK̂KMI	IJQI	IJK	bSMIPQWISP	eMS_N	Sc	MS	PKQNSM	IJQI	IJK	LMNOPQMWK	_LVV	MSI	GK	PKMK_QGVK	IS	WSXKP	IJK	UKPLSR	PKfOLPKR	GH	IJK	bSMIPQWI	gSWÔ KMIǸ	���	WSMNKMI	Sc	NOPKIH̀	Lc	QMH̀	IS	cLMQV	UQĤ KMI	���	RSWÔ KMIQILSM	Sc	QMH	NUKWLQV	_QPPQMILKǸ	NOWJ	QN	̂QMOcQWIOPKPN�	_QPPQMILKN	SP	NUKWLcLW	]OGWSMIPQWISP	_QPPQMILKǸ	QMR	���̀	SIJKP	RQIQ	KNIQGVLNJLMY	UQĤ KMI	SP	NQILNcQWILSM	Sc	SGVLYQILSMǸ	NOWJ	QN	PKWKLUIN	QMR	PKVKQNKN	QMR	_QLXKPN	Sc	VLKMǸ	WVQL̂Ǹ	NKWOPLIH	LMIKPKNIǸ	SP	KMWÔ GPQMWKN	QPLNLMY	SOI	Sc	IJK	bSMIPQWÌ	LMWVORLMY	GOI	MSI	VL̂LIKR	IS�		iri	������jj�̀	bSMIPQWISP�N	iccLRQXLI	Sc	[QĤ KMI	Sc	gKGIN	QMR	bVQL̂N�	iri	����i��jj�̀	bSMIPQWISP�N	iccLRQXLI	Sc	�KVKQNK	Sc	�LKMN�	iri	������jj�̀	bSMNKMI	Sc	]OPKIH	IS	�LMQV	[QĤ KMI�	iri	gSWÔ KMI	�j���l�ll̀	tMWSMRLILSMQV	dQLXKP	QMR	�KVKQNK	SM	�LMQV	[QĤ KMI�	iri	gSWÔ KMI	�j���l�ll̀	]_SPM	bSMNIPOWILSM	]IQIK̂KMI�	QMR	QRRLILSMQV	VLKM	_QLXKPN	QMR	PKVKQNKN	cPŜ 	IJK	bSMIPQWISP	QMR	QVV	NOGWSMIPQWISPN	QMR	̂QIKPLQVN	NOUUVLKPN	QN	PKfOKNIKR	GH	a_MKP\	rc	Q	]OGWSMIPQWISP	PKcONKN	IS	cOPMLNJ	Q	PKVKQNK	SP	_QLXKP	PKfOLPKR	GH	IJK	a_MKP̀	IJK	bSMIPQWISP	̂QH	cOPMLNJ	Q	GSMR	NQILNcQWISPH	IS	IJK	a_MKP	IS	LMRK̂MLcH	IJK	a_MKP	QYQLMNI	NOWJ	VLKM̀	WVQL̂ 	̀NKWOPLIH	LMIKPKNÌ	SP	KMWÔ GPQMWK\	rc	Q	VLKM̀	WVQL̂ 	̀NKWOPLIH	LMIKPKNÌ	SP	KMWÔ GPQMWK	PK̂QLMN	OMNQILNcLKR	QcIKP	UQĤ KMIN	QPK	̂QRK̀	IJK	bSMIPQWISP	NJQVV	PKcOMR	IS	IJK	a_MKP	QVV	̂SMKH	IJQI	IJK	a_MKP	̂QH	GK	WŜ UKVVKR	IS	UQH	LM	RLNWJQPYLMY	IJK	VLKM̀	WVQL̂ 	̀NKWOPLIH	LMIKPKNÌ	SP	KMWÔ GPQMWK̀	LMWVORLMY	QVV	WSNIN	QMR	PKQNSMQGVK	QIISPMKHN�	cKKN\n	opuvps	rc̀	QcIKP	]OGNIQMILQV	bŜUVKILSM	Sc	IJK	dSPè	cLMQV	WŜUVKILSM	IJKPKSc	LN	̂QIKPLQVVH	RKVQHKR	IJPSOYJ	MS	cQOVI	Sc	IJK	bSMIPQWISP	SP	IJK	bSMIPQWISP�N	]OGWSMIPQWISPN	SP	]OG�NOGWSMIPQWISPǸ	SP	QMH	SIJKP	UKPNSM	cSP	_JŜ 	IJK	bSMIPQWISP	



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	����%����#	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.�/.�0	1(	��	�02�32����	�#��	4�#��	5�����/��3���	-����	�6����%	��	��2�32���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���7����	%�	��$�!	"�#	�"�	��$�	8�	%�#	��	"����#"���	-���	���	���	�����"��	
������%9	(���%	�)	:��&����	(�	������	���������	&��$"����%!	�7�"�$	#����)�;"�"�����"��%�����<=>?	@A�>=B	 C�3����3�30D EE

FGHII	JK	LKFMNOFPJIKQ	NL	JR	PFFSHOTK	NU	VGHOWK	XLYKLF	HUUKTZPOW	UPOHI	TN[MIKZPNOQ	HOY	ZGK	VNOFZLSTZPNO	\HOHWKL	HOY	]LTGPZKTZ	FN	TNOUPL[Q	ZGK	X̂ OKL	FGHIIQ	SMNO	HMMIPTHZPNO	JR	ZGK	VNOZLHTZNL	HOY	TKLZPUPTHZPNO	JR	ZGK	VNOFZLSTZPNO	\HOHWKL	HOY	]LTGPZKTZQ	HOY	̂PZGNSZ	ZKL[POHZPOW	ZGK	VNOZLHTZQ	[H_K	MHR[KOZ	NU	ZGK	JHIHOTK	YSK	UNL	ZGHZ	MNLZPNO	NU	ZGK	̀NL_	USIIR	TN[MIKZKYQ	TNLLKTZKYQ	HOY	HTTKMZKYa	bU	ZGK	LK[HPOPOW	JHIHOTK	UNL	̀NL_	ONZ	USIIR	TN[MIKZKY	NL	TNLLKTZKY	PF	IKFF	ZGHO	LKZHPOHWK	FZPMSIHZKY	PO	ZGK	VNOZLHTZ	cNTS[KOZFQ	HOY	PU	JNOYF	GHdK	JKKO	USLOPFGKYQ	ZGK	̂LPZZKO	TNOFKOZ	NU	ZGK	FSLKZR	ZN	MHR[KOZ	NU	ZGK	JHIHOTK	YSK	UNL	ZGHZ	MNLZPNO	NU	ZGK	̀NL_	USIIR	TN[MIKZKY	HOY	HTTKMZKY	FGHII	JK	FSJ[PZZKY	JR	ZGK	VNOZLHTZNL	ZN	ZGK	]LTGPZKTZ	ZGLNSWG	ZGK	VNOFZLSTZPNO	\HOHWKL	MLPNL	ZN	TKLZPUPTHZPNO	NU	FSTG	MHR[KOZa	eSTG	MHR[KOZ	FGHII	JK	[HYK	SOYKL	ZKL[F	HOY	TNOYPZPNOF	WNdKLOPOW	UPOHI	MHR[KOZQ	KfTKMZ	ZGHZ	PZ	FGHII	ONZ	TNOFZPZSZK	H	̂HPdKL	NU	VIHP[Fag	hijkil	mGK	[H_POW	NU	UPOHI	MHR[KOZ	FGHII	TNOFZPZSZK	H	̂HPdKL	NU	VIHP[F	JR	ZGK	X̂ OKL	KfTKMZ	ZGNFK	HLPFPOW	ULN[ij IPKOFQ	VIHP[FQ	FKTSLPZR	POZKLKFZFQ	NL	KOTS[JLHOTKF	HLPFPOW	NSZ	NU	ZGK	VNOZLHTZ	HOY	SOFKZZIKYnio UHPISLK	NU	ZGK	̀NL_	ZN	TN[MIR	̂PZG	ZGK	LKpSPLK[KOZF	NU	ZGK	VNOZLHTZ	cNTS[KOZFniq ZKL[F	NU	FMKTPHI	̂HLLHOZPKF	LKpSPLKY	JR	ZGK	VNOZLHTZ	cNTS[KOZFn	NLil HSYPZF	MKLUNL[KY	JR	ZGK	X̂ OKL	HUZKL	UPOHI	MHR[KOZag	hijkir	]TTKMZHOTK	NU	UPOHI	MHR[KOZ	JR	ZGK	VNOZLHTZNLQ	H	eSJTNOZLHTZNLQ	NL	H	FSMMIPKLQ	FGHII	TNOFZPZSZK	H	̂HPdKL	NU	TIHP[F	JR	ZGHZ	MHRKK	KfTKMZ	ZGNFK	MLKdPNSFIR	[HYK	PO	̂LPZPOW	HOY	PYKOZPUPKY	JR	ZGHZ	MHRKK	HF	SOFKZZIKY	HZ	ZGK	ZP[K	NU	UPOHI	]MMIPTHZPNO	UNL	sHR[KOZag		hijkit	bO	ZGK	KdKOZ	ZGK	VNOZLHTZNL	YNKF	ONZ	HTGPKdK	UPOHI	TN[MIKZPNO	̂PZGPO	ZGPLZR	uvwx	YHRF	HUZKL	ZGK	YHZK	NUFSJFZHOZPHI	TN[MIKZPNOQ	HIIN̂POW	UNL	HOR	HMMLNdKY	KfZKOFPNOF	NU	ZGK	TNOZLHTZ	ZP[KQ	VNOZLHTZNL	FGHII	ONZ	JK	KOZPZIKY	ZNHOR	USLZGKL	MHR[KOZ	HOY	VNOZLHTZNL	GKLKJR	HWLKKF	ZGHZ	FSTG	UHPISLK	ZN	TN[MIKZK	ZGK	̂NL_	̂PZGPO	ZGK	ZP[K	FKZ	UNLZGHJNdK	FGHII	TNOFZPZSZK	H	̂HPdKL	NU	HII	TIHP[F	JR	ZGK	VNOZLHTZNL	ZN	HOR	[NOKR	ZGHZ	[HR	JK	YSKa	mGPF	MLNdPFPNO	FGHII	ONZ	NMKLHZK	HF	H	̂HPdKL	JR	ZGK	X̂ OKL	NU	HOR	TIHP[F	NL	LK[KYPKF	NU	HOR	OHZSLK	HWHPOFZ	ZGK	VNOZLHTZNL	HLPFPOW	NSZ	NU	ZGK	VNOZLHTZag		hijj	yz{|}~|�zg		hijjij	]MMIPTHZPNOF	UNL	sHR[KOZ	FGHII	POTISYK	H	LKZHPOHWK	H[NSOZ	NU	ONZ	IKFF	ZGHO	UPdK	MKLTKOZ	u��x	NU	ZGK	dHISK	NU	ZGK	TN[MIKZKY	̂NL_a	�KYSTZPNO	NU	LKZHPOHWK	FGHII	NOIR	JK	HMMLNdKY	SMNO	TN[MIKZPNO	NU	ZGK	̀NL_Q	TNOFKOZ	NU	ZGK	VNOZLHTZNL�F	FSLKZR	ZN	LKIKHFK	NU	LKZHPOHWKQ	HOY	̂GKO	HSZGNLP�KY	JR	ZGK	X̂ OKL	PO	̂LPZPOWa		�y�����	jk			�y��������	��	��y����	���	�y���y��g	jkij	�|�z{�	��z�|�{}�~�	|~�	�����|��mGK	VNOZLHTZNL	FGHII	JK	LKFMNOFPJIK	UNL	POPZPHZPOWQ	[HPOZHPOPOWQ	HOY	FSMKLdPFPOW	HII	FHUKZR	MLKTHSZPNOF	HOY	MLNWLH[F	PO	TNOOKTZPNO	̂PZG	ZGK	MKLUNL[HOTK	NU	ZGK	VNOZLHTZa	mGK	VNOZLHTZNL	FGHII	FSJ[PZ	ZGK	VNOZLHTZNL�F	FHUKZR	MLNWLH[	ZN	ZGK	VNOFZLSTZPNO	\HOHWKL	UNL	LKdPK̂	HOY	TNNLYPOHZPNO	̂PZG	ZGK	FHUKZR	MLNWLH[F	NU	NZGKL	VNOZLHTZNLFa	mGK	VNOFZLSTZPNO	\HOHWKL�F	LKFMNOFPJPIPZPKF	UNL	LKdPK̂	HOY	TNNLYPOHZPNO	NU	FHUKZR	MLNWLH[F	FGHII	ONZ	KfZKOY	ZN	YPLKTZ	TNOZLNI	NdKL	NL	TGHLWK	NU	ZGK	HTZF	NL	N[PFFPNOF	NU	ZGK	VNOZLHTZNLFQ	eSJTNOZLHTZNLFQ	HWKOZF	NL	K[MINRKKF	NU	ZGK	VNOZLHTZNLF	NL	eSJTNOZLHTZNLFQ	NL	HOR	NZGKL	MKLFNOF	MKLUNL[POW	MNLZPNOF	NU	ZGK	̀NL_	HOY	ONZ	YPLKTZIR	K[MINRKY	JR	ZGK	VNOFZLSTZPNO	\HOHWKLag	jkio	�|�z{�	��	�z���~�	|~�	����z�{�g	jkioij	mGK	VNOZLHTZNL	FGHII	ZH_K	LKHFNOHJIK	MLKTHSZPNOF	UNL	FHUKZR	NUQ	HOY	FGHII	MLNdPYK	LKHFNOHJIK	MLNZKTZPNO	ZN	MLKdKOZ	YH[HWKQ	PO�SLRQ	NL	INFF	ZNij K[MINRKKF	NO	ZGK	̀NL_	HOY	NZGKL	MKLFNOF	̂GN	[HR	JK	HUUKTZKY	ZGKLKJRnio ZGK	̀NL_	HOY	[HZKLPHIF	HOY	KpSPM[KOZ	ZN	JK	POTNLMNLHZKY	ZGKLKPOQ	̂GKZGKL	PO	FZNLHWK	NO	NL	NUU	ZGK	FPZKQ	SOYKL	THLKQ	TSFZNYRQ	NL	TNOZLNI	NU	ZGK	VNOZLHTZNLQ	ZGK	VNOZLHTZNL�F	eSJTNOZLHTZNLF	NL	eSJ�FSJTNOZLHTZNLFQ	̂GKO	HMMLNMLPHZK	SFPOW	TNdKLPOWF	HOY	NZGKL	MLNZKTZPdK	[KHFSLKF	FSUUPTPKOZ	ZN	POFSLK	ZGK	POZKWLPZR	HOY	FKTSLPZR	NU	ZGK	̀NL_	HOY	FSTG	[HZKLPHIF	HOY	KpSPM[KOZniq NZGKL	MLNMKLZR	HZ	ZGK	FPZK	NL	HY�HTKOZ	ZGKLKZNQ	FSTG	HF	ZLKKFQ	FGLSJFQ	IĤOFQ	̂HI_FQ	MHdK[KOZFQ	LNHŶHRFQ	FZLSTZSLKFQ	HOY	SZPIPZPKF	ONZ	YKFPWOHZKY	UNL	LK[NdHIQ	LKINTHZPNOQ	NL	LKMIHTK[KOZ	PO	ZGK	TNSLFK	NU	TNOFZLSTZPNOn	HOYil TNOFZLSTZPNO	NL	NMKLHZPNOF	JR	ZGK	X̂ OKLQ	eKMHLHZK	VNOZLHTZNLFQ	NL	NZGKL	VNOZLHTZNLFag	jkioio	mGK	VNOZLHTZNL	FGHII	TN[MIR	̂PZGQ	HOY	WPdK	ONZPTKF	LKpSPLKY	JR	HMMIPTHJIK	IĤFQ	FZHZSZKFQ	NLYPOHOTKFQ	TNYKFQ	LSIKF	HOY	LKWSIHZPNOFQ	HOY	IĤUSI	NLYKLF	NU	MSJIPT	HSZGNLPZPKFQ	JKHLPOW	NO	FHUKZR	NU	MKLFNOF	NL	MLNMKLZR	NL	ZGKPL	MLNZKTZPNO	ULN[	YH[HWKQ	PO�SLRQ	NL	INFFQ	POTISYPOW	JSZ	ONZ	IP[PZKY	ZN	HII	POUKTZPNSF	YPFKHFK	KfMNFSLK	MLKTHSZPNOFa		mGK	
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GHIJKLMJHK	KNOKNPNIJP	LIQ	RLKKLIJP	JH	JSN	TRINK	JSLJ	UJP	PNKVUMNP	LIQ	MHWONIPLJUHI	MHIJNWOXLJN	MHWOXULIMN	RUJS	LXX	HY	JSN	TRINKZP	LOOXUML[XN	OHXUMUNP	LIQ	OKHMNQ\KNP	LIQ	LXX	M\KKNIJ	LIQ	KNLPHIL[X]	YHKNPNNL[XN	YNQNKLX̂	PJLJN̂	LIQ	XHMLX	HKQNKP̂	KN_\XLJUHIP̂	LIQ	_\UQLIMN	KNXLJNQ	JH	XUWUJUI_	JSN	POKNLQ	HY	JSN	GT̀ abcde	VUK\P̂	UIMX\QUI_	[\J	IHJ	XUWUJNQ	JH	KN_\XLJUHIP	LIQ	_\UQLIMN	YKHW	JSN	fgh	iQ\MLJUHI	bNOLKJWNIJ	LIQ	JSN	fgh	bNOLKJWNIJ	HY	jNLXJSk	lMMHKQUI_X]̂	JSN	GHIJKLMJHK	SNKN[]	RLUVNP	LI]	MXLUW	YHK	LI	UIMKNLPN	UI	MHWONIPLJUHI	HK	L	MSLI_N	JH	JSN	h\[PJLIJULX	GHWOXNJUHI	QLJN	Q\N	JH	PLUQ	MHWOXULIMNkm	nopqpqpn	rSN	GHIJKLMJHK	LMsIHRXNQ_NP	JSLJ	MNKJLUI	LOOXUML[XN	XLRP̂	UIMX\QUI_̂	[\J	IHJ	XUWUJNQ	JĤ	hNMJUHIP	tuv	LIQ	tud	HY	fNR	gHKs	hJLJN	wL[HK	wLR̂	WL]	UWOHPN	XUL[UXUJ]	HI	JSN	TRINK	YHK	UIx\KUNP	JH	ONKPHIP	NWOXH]NQ	[]	JSN	GHIJKLMJHK	HK	[]	UJP	h\[MHIJKLMJHKP	HK	h\[cP\[MHIJKLMJHKPk		lP	[NJRNNI	JSN	TRINK	LIQ	JSN	GHIJKLMJHK	yHK	LI]	HY	JSN	GHIJKLMJHKZP	h\[MHIJKLMJHKP	HK	h\[cP\[MHIJKLMJHKP	HK	LI]	ONKPHIP	YHK	RSUMS	LI]	HY	JSNW	PSLXX	[N	KNPOHIPU[XNẑ	JSN	GHIJKLMJHK	PSLXX	[N	PHXNX]	KNPOHIPU[XN	YHK	MHWOXULIMN	RUJS	LXX	P\MS	XLRP	JH	JSN	N{JNIJ	JSN]	ONKJLUI	JH	JSN	PLYNJ]	HK	OKHJNMJUHI	HY	ONKPHIP	HI	JSN	|KHxNMJ	PUJN	HK	ONKYHKWUI_	JSN	}HKsk		lI]	MXLUŴ	MSLK_N̂	ONILXJ]	HK	ML\PN	HY	LMJUHI	LKUPUI_	H\J	HY	HK	HI	LMMH\IJ	HY	LI]	P\MS	XLR	PSLXX	[N	P\[xNMJ	JH	hNMJUHI	~kd�km	nopqp�	rSN	GHIJKLMJHK	PSLXX	UWOXNWNIĴ	NKNMĴ	LIQ	WLUIJLUÎ	LP	KN�\UKNQ	[]	N{UPJUI_	MHIQUJUHIP	LIQ	ONKYHKWLIMN	HY	JSN	GHIJKLMĴ	KNLPHIL[XN	PLYN_\LKQP	YHK	PLYNJ]	LIQ	OKHJNMJUHÎ	UIMX\QUI_	OHPJUI_	QLI_NK	PU_IP	LIQ	HJSNK	RLKIUI_P	L_LUIPJ	SL�LKQP�	OKHW\X_LJUI_	PLYNJ]	KN_\XLJUHIP�	LIQ	IHJUY]UI_	JSN	HRINKP	LIQ	\PNKP	HY	LQxLMNIJ	PUJNP	LIQ	\JUXUJUNP	HY	JSN	PLYN_\LKQPkm	nopqp�	}SNI	\PN	HK	PJHKL_N	HY	N{OXHPUVNP	HK	HJSNK	SL�LKQH\P	WLJNKULXP	HK	N�\UOWNIJ	HK	\I\P\LX	WNJSHQP	LKN	INMNPPLK]	YHK	N{NM\JUHI	HY	JSN	}HKŝ	JSN	GHIJKLMJHK	PSLXX	N{NKMUPN	\JWHPJ	MLKN	LIQ	MLKK]	HI	P\MS	LMJUVUJUNP	\IQNK	P\ONKVUPUHI	HY	OKHONKX]	�\LXUYUNQ	ONKPHIINXkm	nopqp�	rSN	GHIJKLMJHK	PSLXX	OKHWOJX]	KNWNQ]	QLWL_N	LIQ	XHPP	yHJSNK	JSLI	QLWL_N	HK	XHPP	UIP\KNQ	\IQNK	OKHONKJ]	UIP\KLIMN	KN�\UKNQ	[]	JSN	GHIJKLMJ	bHM\WNIJPz	JH	OKHONKJ]	KNYNKKNQ	JH	UI	hNMJUHIP	dvktkdkt̂	dvktkdk~	LIQ	dvktkdku	ML\PNQ	UI	RSHXN	HK	UI	OLKJ	[]	JSN	GHIJKLMJHK̂	L	h\[MHIJKLMJHK̂	L	h\[cP\[MHIJKLMJHK̂	HK	LI]HIN	QUKNMJX]	HK	UIQUKNMJX]	NWOXH]NQ	[]	LI]	HY	JSNŴ	HK	[]	LI]HIN	YHK	RSHPN	LMJP	JSN]	WL]	[N	XUL[XN	LIQ	YHK	RSUMS	JSN	GHIJKLMJHK	UP	KNPOHIPU[XN	\IQNK	hNMJUHIP	dvktkdkt̂	dvktkdk~	LIQ	dvktkdkuk		rSN	GHIJKLMJHK	WL]	WLsN	L	GXLUW	YHK	JSN	MHPJ	JH	KNWNQ]	JSN	QLWL_N	HK	XHPP	JH	JSN	N{JNIJ	P\MS	QLWL_N	HK	XHPP	UP	LJJKU[\JL[XN	JH	LMJP	HK	HWUPPUHIP	HY	JSN	TRINK̂	GHIPJK\MJUHI	�LIL_NK	HK	lKMSUJNMJ	HK	LI]HIN	QUKNMJX]	HK	UIQUKNMJX]	NWOXH]NQ	[]	LI]	HY	JSNŴ	HK	[]	LI]HIN	YHK	RSHPN	LMJP	LI]	HY	JSNW	WL]	[N	XUL[XN̂	LIQ	IHJ	LJJKU[\JL[XN	JH	JSN	YL\XJ	HK	IN_XU_NIMN	HY	JSN	GHIJKLMJHKk	rSN	YHKN_HUI_	H[XU_LJUHIP	HY	JSN	GHIJKLMJHK	LKN	UI	LQQUJUHI	JH	JSN	GHIJKLMJHKZP	H[XU_LJUHIP	\IQNK	hNMJUHI	~kd�k	rSN	GHIJKLMJHK	PSLXX	LXPH	[N	KNPOHIPU[XN̂	LJ	JSN	GHIJKLMJHKZP	PHXN	MHPJ	LIQ	N{ONIPN̂	YHK	LXX	WNLP\KNP	INMNPPLK]	JH	OKHJNMJ	LI]	OKHONKJ]	LQxLMNIJ	JH	JSN	|KHxNMJ	LIQ	UWOKHVNWNIJP	JSNKNUIk		lI]	QLWL_N	JH	P\MS	OKHONKJ]	HK	UWOKHVNWNIJP	PSLXX	[N	OKHWOJX]	KNOXLMNQ	[]	JSN	GHIJKLMJHKkm	nopqp�	rSN	GHIJKLMJHK	PSLXX	QNPU_ILJN	L	KNPOHIPU[XN	WNW[NK	HY	JSN	GHIJKLMJHKZP	HK_LIU�LJUHI	LJ	JSN	PUJN	RSHPN	Q\J]	PSLXX	[N	JSN	OKNVNIJUHI	HY	LMMUQNIJPk	rSUP	ONKPHI	PSLXX	[N	JSN	GHIJKLMJHKZP	P\ONKUIJNIQNIJ	\IXNPP	HJSNKRUPN	QNPU_ILJNQ	[]	JSN	GHIJKLMJHK	UI	RKUJUI_	JH	JSN	TRINK̂	GHIPJK\MJUHI	�LIL_NK	LIQ	lKMSUJNMJkm	nopqp�	rSN	GHIJKLMJHK	PSLXX	IHJ	ONKWUJ	LI]	OLKJ	HY	JSN	MHIPJK\MJUHI	HK	PUJN	JH	[N	XHLQNQ	PH	LP	JH	ML\PN	QLWL_N	HK	MKNLJN	LI	\IPLYN	MHIQUJUHIkm	nopqp�	������	��	������	��	������	��	��������aY	JSN	GHIJKLMJHK	P\YYNKP	UIx\K]	HK	QLWL_N	JH	ONKPHI	HK	OKHONKJ]	[NML\PN	HY	LI	LMJ	HK	HWUPPUHI	HY	JSN	TRINK̂	RKUJJNI	IHJUMN	HY	JSN	UIx\K]	HK	QLWL_N̂	RSNJSNK	HK	IHJ	UIP\KNQ̂	PSLXX	[N	_UVNI	JH	JSN	TRINK	RUJSUI	L	KNLPHIL[XN	JUWN	IHJ	N{MNNQUI_	PNVNI	y�z	MLXNIQLK	QL]P	LYJNK	QUPMHVNK]k	rSN	IHJUMN	PSLXX	OKHVUQN	P\YYUMUNIJ	QNJLUX	JH	NIL[XN	JSN	TRINK	JH	UIVNPJU_LJN	JSN	WLJJNKkm		nopqp�	rSN	GHIJKLMJHK	PSLXX	OKHWOJX]	KNOHKJ	UI	RKUJUI_	JH	JSN	TRINK̂		lKMSUJNMĴ	LIQ	GHIPJK\MJUHI	�LIL_NK̂	LXX	LMMUQNIJP	LKUPUI_	H\J	HY	HK	UI	MHIINMJUHI	RUJS	JSN	}HKs	RSUMS	ML\PN	QNLJŜ	ONKPHILX	UIx\K]̂	HK	OKHONKJ]	QLWL_N̂	_UVUI_	Y\XX	QNJLUXP	LIQ	PJLJNWNIJP	HY	LI]	RUJINPPNPk		aI	LQQUJUHÎ	UY	QNLJŜ	PNKUH\P	ONKPHILX	UIx\KUNP̂	HK	PNKUH\P	OKHONKJ]	QLWL_NP	LKN	ML\PNQ̂	JSN	LMMUQNIJ	PSLXX	[N	KNOHKJNQ	UWWNQULJNX]	[]	JNXNOSHIN	HK	WNPPNI_NK	JH	JSN	TRINK	LIQ	JSN	lKMSUJNMJkm		nopqpno	rSN	GHIJKLMJHK	PSLXX	[N	PHXNX]	KNPOHIPU[XN	YHK	JSN	MHIQUJUHIP	RSUMS	QNVNXHO	Q\KUI_	MHIPJK\MJUHI	LIQ	UI	JSN	NVNIJ	LI]	PJK\MJ\KN	UP	QUPXHMLJNQ̂	HVNK	PJKLUINQ̂	HK	QLWL_NQ	PH	LP	JH	LYYNMJ	UP	\PNY\XINPP̂	JSN	GHIJKLMJHK	PSLXX	[N	PHXNX]	
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GHIJKLIMNOHP		QRH	SKLTGUVTKG	IRUOO	TUWH	XRUTHYHG	ITHJI	LHVHIIUGZ	TK	ITGHL[TRHL\	GHOKVUTH	KG	GHN]MÔ	TRH	ITG]VT]GH	TK	_HHT	GH̀]MGH_HLTIPa		bcdedbb	QRH	SKLTGUVTKG	MI	GHIJKLIMNOH	fKG	GHITKGUTMKL	UL̂gKG	GHJUMG	Kf	]TMOMTMHI\	JGMYUTH	JGKJHGTZ\	N]MÔML[I\	JUYH_HLT\	XUOWXUZI\	GKÛI\	HTVP	̂U_U[Ĥ	NZ	MTI	UVTMYMTMHI\	KG	NZ	MTI	h]NVKLTGUVTKGI	KG	h]NiI]NVKLTGUVTKGI	]L̂HG	TRMI	j[GHH_HLTP														a	bcdk	lmnmopqrs	tmuvowmxsa	bcdkdb	QRH	SKLTGUVTKG	MI	GHIJKLIMNOH	fKG	VK_JOMULVH	XMTR	ULZ	GH̀]MGH_HLTI	MLVO]̂Ĥ	ML	TRH	SKLTGUVT	yKV]_HLTI	GH[UĜML[	RUzUĜK]I	_UTHGMUOI	KG	I]NITULVHIP	{f	TRH	SKLTGUVTKG	HLVK]LTHGI	U	RUzUĜK]I	_UTHGMUO	KG	I]NITULVH	LKT	Û ĜHIIĤ	ML	TRH	SKLTGUVT	yKV]_HLTI	UL̂	Mf	GHUIKLUNOH	JGHVU]TMKLI	XMOO	NH	MLÛH̀]UTH	TK	JGHYHLT	fKGHIHHUNOH	NK̂MOZ	ML|]GZ	KG	̂HUTR	TK	JHGIKLI	GHI]OTML[	fGK_	U	_UTHGMUO	KG	I]NITULVH\	MLVO]̂ML[	N]T	LKT	OM_MTĤ	TK	UINHITKI	KG	JKOZVROKGMLUTĤ	NMJRHLZO	}~S��\	HLVK]LTHGĤ	KL	TRH	IMTH	NZ	TRH	SKLTGUVTKG\	TRH	SKLTGUVTKG	IRUOO\	]JKL	GHVK[LMzML[	TRH	VKL̂MTMKL\	M__ĤMUTHOZ	ITKJ	�KGW	ML	TRH	UffHVTĤ	UGHU	UL̂	GHJKGT	TRH	VKL̂MTMKL	TK	TRH	�XLHG\	SKLITG]VTMKL	�ULU[HG	UL̂	jGVRMTHVT	ML	XGMTML[P		QRH	SKLTGUVTKG	IRUOO	TUWH	UOO	GHUIKLUNOH	JGHVU]TMKLI	UL̂	_HUI]GHI	TK	JGHYHLT	ULZ	f]GTRHG	VKLTU_MLUTMKL	Kf	TRH	~GK|HVT	IMTH	KG	TRH	�KGW	NZ	RUzUĜK]I	_UTHGMUOI	KG	I]NITULVHI	MT	HLVK]LTHGI	UL̂	TK	JGHYHLT	TRH	f]GTRHG	IJGHÛ	KG	̂MIT]GNULVH	Kf	I]VR	_UTHGMUOI	KG	I]NITULVHIPa	bcdkde	�JKL	GHVHMJT	Kf	TRH	SKLTGUVTKG�I	XGMTTHL	LKTMVH\	TRH	�XLHG	IRUOO	KNTUML	TRH	IHGYMVHI	Kf	U	OMVHLIĤ	OUNKGUTKGZ	TK	YHGMfZ	TRH	JGHIHLVH	KG	UNIHLVH	Kf	TRH	_UTHGMUO	KG	I]NITULVH	GHJKGTĤ	NZ	TRH	SKLTGUVTKG	UL̂\	ML	TRH	HYHLT	I]VR	_UTHGMUO	KG	I]NITULVH	MI	fK]L̂	TK	NH	JGHIHLT\	TK	VU]IH	MT	TK	NH	GHL̂HGĤ	RUG_OHIIP	�LOHII	KTRHGXMIH	GH̀]MGĤ	NZ	TRH	SKLTGUVT	yKV]_HLTI\	TRH	�XLHG	IRUOO	f]GLMIR	ML	XGMTML[	TK	TRH	SKLTGUVTKG\	SKLITG]VTMKL	�ULU[HG	UL̂	jGVRMTHVT	TRH	LU_HI	UL̂	]̀UOMfMVUTMKLI	Kf	JHGIKLI	KG	HLTMTMHI	XRK	UGH	TK	JHGfKG_	THITI	YHGMfZML[	TRH	JGHIHLVH	KG	UNIHLVH	Kf	TRH	_UTHGMUO	KG	I]NITULVH	KG	XRK	UGH	TK	JHGfKG_	TRH	TUIW	Kf	GH_KYUO	KG	IUfH	VKLTUML_HLT	Kf	TRH	_UTHGMUO	KG	I]NITULVHP	QRH	SKLTGUVTKG\	TRH	SKLITG]VTMKL	�ULU[HG	UL̂	TRH	jGVRMTHVT	XMOO	JGK_JTOZ	GHJOZ	TK	TRH	�XLHG	ML	XGMTML[	ITUTML[	XRHTRHG	KG	LKT	ULZ	Kf	TRH_	RUI	GHUIKLUNOH	KN|HVTMKL	TK	TRH	JHGIKLI	KG	HLTMTMHI	JGKJKIĤ	NZ	TRH	�XLHGP	{f	TRH	SKLTGUVTKG\	SKLITG]VTMKL	�ULU[HG	KG	jGVRMTHVT	RUI	UL	KN|HVTMKL	TK	U	JHGIKL	KG	HLTMTZ	JGKJKIĤ	NZ	TRH	�XLHG\	TRH	�XLHG	IRUOO	JGKJKIH	ULKTRHG	TK	XRK_	TRH	SKLTGUVTKG\	TRH	SKLITG]VTMKL	�ULU[HG	UL̂	TRH	jGVRMTHVT	RUYH	LK	GHUIKLUNOH	KN|HVTMKLP	�RHL	TRH	_UTHGMUO	KG	I]NITULVH	RUI	NHHL	GHL̂HGĤ	RUG_OHII\	�KGW	ML	TRH	UffHVTĤ	UGHU	IRUOO	GHI]_H	]JKL	XGMTTHL	U[GHH_HLT	Kf	TRH	�XLHG	UL̂	SKLTGUVTKGP	�Z	SRUL[H	�ĜHG\	TRH	SKLTGUVT	QM_H	IRUOO	NH	H�THL̂Ĥ	UJJGKJGMUTHOZ\	UL̂	TRH	SKLTGUVT	h]_	IRUOO	NH	MLVGHUIĤ	NZ	TRH	U_K]LT	Kf	TRH	SKLTGUVTKG�I	GHUIKLUNOH	Û M̂TMKLUO	VKITI	Kf	IR]T̂KXL\	̂HOUZ\	UL̂	ITUGTi]JPa	bcdkdk	QK	TRH	f]OOHIT	H�THLT	JHG_MTTĤ	NZ	OUX\	TRH	�XLHG	IRUOO	ML̂H_LMfZ	UL̂	RKÔ	RUG_OHII	TRH	SKLTGUVTKG\	h]NVKLTGUVTKGI\	SKLITG]VTMKL	�ULU[HG\	jGVRMTHVT\	TRHMG	VKLI]OTULTI\	UL̂	U[HLTI	UL̂	H_JOKZHHI	Kf	ULZ	Kf	TRH_	fGK_	UL̂	U[UMLIT	VOUM_I\	̂U_U[HI\	OKIIHI\	UL̂	H�JHLIHI\	MLVO]̂ML[	N]T	LKT	OM_MTĤ	TK	UTTKGLHZI�	fHHI\	UGMIML[	K]T	Kf	KG	GHI]OTML[	fGK_	JHGfKG_ULVH	Kf	TRH	�KGW	ML	TRH	UffHVTĤ	UGHU	Mf	ML	fUVT	TRH	_UTHGMUO	KG	I]NITULVH	JGHIHLTI	TRH	GMIW	Kf	NK̂MOZ	ML|]GZ	KG	̂HUTR	UI	̂HIVGMNĤ	ML	hHVTMKL	��P�P�	UL̂	RUI	LKT	NHHL	GHL̂HGĤ	RUG_OHII\	JGKYM̂Ĥ	TRUT	I]VR	VOUM_\	Û_U[H\	OKII\	KG	H�JHLIH	MI	UTTGMN]TUNOH	TK	NK̂MOZ	ML|]GZ\	IMVWLHII\	̂MIHUIH	KG	̂HUTR\	KG	TK	ML|]GZ	TK	KG	̂HITG]VTMKL	Kf	TUL[MNOH	JGKJHGTZ	}KTRHG	TRUL	TRH	�KGW	MTIHOf�\	H�VHJT	TK	TRH	H�THLT	TRUT	I]VR	̂U_U[H\	OKII\	KG	H�JHLIH	MI	̂]H	TK	TRH	fU]OT	KG	LH[OM[HLVH	Kf	TRH	JUGTZ	IHHWML[	ML̂H_LMTZP	��VHJTMKL	MI	_ÛH	fKG	TRH	SKLTGUVTKG	H�JGHIIOZ	GHTUMLĤ	fKG	TRH	GH_KYUO	Kf	OHÛ\	UINHITKI	KG	JKOZVROKGMLUTĤ	}~S��	fGK_	TRH	IMTHP	{L	TRMI	VKL̂MTMKL\	UOO	SKLTGUVT	hJHVMfMVUTMKLI	UL̂	yGUXML[I	IRUOO	[KYHGL	TRH	RUL̂OML[	Kf	TRMI	_UTHGMUOPa	bcdkd�	QRH	�XLHG	IRUOO	LKT	NH	GHIJKLIMNOH	]L̂HG	TRMI	hHVTMKL	��P�	fKG	RUzUĜK]I	_UTHGMUOI	KG	I]NITULVHI	TRH	SKLTGUVTKG	NGML[I	TK	TRH	IMTH	]LOHII	I]VR	_UTHGMUOI	KG	I]NITULVHI	UGH	GH̀]MGĤ	NZ	TRH	SKLTGUVT	yKV]_HLTIP	QRH	�XLHG	IRUOO	NH	GHIJKLIMNOH	fKG	RUzUĜK]I	_UTHGMUOI	KG	I]NITULVHI	GH̀]MGĤ	NZ	TRH	SKLTGUVT	yKV]_HLTI\	H�VHJT	TK	TRH	H�THLT	Kf	TRH	SKLTGUVTKG�I	fU]OT	KG	LH[OM[HLVH	ML	TRH	]IH	UL̂	RUL̂OML[	Kf	I]VR	_UTHGMUOI	KG	I]NITULVHIPa	bcdkd�	QRH	SKLTGUVTKG	IRUOO	GHM_N]GIH	TRH	�XLHG	fKG	TRH	VKIT	UL̂	H�JHLIH	TRH	�XLHG	MLV]GI	}��	fKG	GH_ĤMUTMKL	Kf	RUzUĜK]I	_UTHGMUOI	KG	I]NITULVHI	TRH	SKLTGUVTKG	NGML[I	TK	TRH	IMTH	UL̂	LH[OM[HLTOZ	RUL̂OHI\	KG	}��	XRHGH	TRH	SKLTGUVTKG	fUMOI	TK	JHGfKG_	MTI	KNOM[UTMKLI	]L̂HG	hHVTMKL	��P�P�\	H�VHJT	TK	TRH	H�THLT	TRUT	TRH	VKIT	UL̂	H�JHLIH	UGH	̂]H	TK	TRH	�XLHG�I	fU]OT	KG	LH[OM[HLVHP����������	��������a	bcd�	��vo�v��wvs{L	UL	H_HG[HLVZ	UffHVTML[	IUfHTZ	Kf	JHGIKLI	KG	JGKJHGTZ\	TRH	SKLTGUVTKG	IRUOO	UVT\	UT	TRH	SKLTGUVTKG�I	̂MIVGHTMKL\	TK	JGHYHLT	TRGHUTHLĤ	̂U_U[H\	ML|]GZ\	KG	OKIIP	ĵ M̂TMKLUO	VK_JHLIUTMKL	KG	H�THLIMKL	Kf	TM_H	VOUM_Ĥ	NZ	TRH	SKLTGUVTKG	KL	UVVK]LT	Kf	UL	H_HG[HLVZ	IRUOO	NH	̂HTHG_MLĤ	UI	JGKYM̂Ĥ	ML	jGTMVOH	��	UL̂	jGTMVOH	 P
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GHIJKLM	NN			JOPQHGOKM	GOR	STORPU	NNVN	KWXYZ[\YWZ]̂	L_[̀_a_Yb	JX̂cZ[X\dU	NNVNVN	efg	hijklmnkil	ofmpp	qrlnfmog	slit	mju	tmvjkmvj	vj	m	nitqmjw	il	nitqmjvgo	pmxsrppw	mrkfilvygu	ki	ui	zrovjgoo	vj	kfg	{rlvouvnkvij	vj	xfvnf	kfg	|li{gnk	vo	pinmkgu	mju	ijg	ki	xfvnf	kfg	}xjgl	fmo	ji	lgmoijmzpg	iz{gnkvij~	ornf	vjorlmjng	mo	xvpp	qlikgnk	kfg	hijklmnkil	slit	npmvto	ogk	silkf	zgpix	xfvnf	tmw	mlvog	irk	is	il	lgorpk	slit	kfg	hijklmnkil�o	iqglmkvijo	mju	nitqpgkgu	iqglmkvijo	rjugl	kfg	hijklmnk	mju	sil	xfvnf	kfg	hijklmnkil	tmw	zg	pg�mppw	pvmzpg~	xfgkfgl	ornf	iqglmkvijo	zg	zw	kfg	hijklmnkil	il	zw	m	�rznijklmnkil	il	zw	mjwijg	uvlgnkpw	il	vjuvlgnkpw	gtqpiwgu	zw	mjw	is	kfgt~	il	zw	mjwijg	sil	xfiog	mnko	mjw	is	kfgt	tmw	zg	pvmzpg�VN hpmvto	rjugl	xil�glo�	nitqgjomkvij~	uvomzvpvkw	zgjgsvk	mju	ikfgl	ovtvpml	gtqpiwgg	zgjgsvk	mnko	xfvnf	mlg	mqqpvnmzpg	ki	kfg	�il�	ki	zg	qglsiltgu�V� hpmvto	sil	umtm�go	zgnmrog	is	ziuvpw	vj{rlw~	innrqmkvijmp	ovn�jgoo	il	uvogmog~	il	ugmkf	is	kfg	hijklmnkil�o	gtqpiwggo�V� hpmvto	sil	umtm�go	zgnmrog	is	ziuvpw	vj{rlw~	ovn�jgoo	il	uvogmog~	il	ugmkf	is	mjw	qgloij	ikfgl	kfmj	kfg	hijklmnkil�o	gtqpiwggo�V� hpmvto	sil	umtm�go	vjorlgu	zw	rormp	qgloijmp	vj{rlw	pvmzvpvkw	ni�glm�g�V� hpmvto	sil	umtm�go~	ikfgl	kfmj	ki	kfg	�il�	vkogps~	zgnmrog	is	vj{rlw	ki	il	ugoklrnkvij	is	kmj�vzpg	qliqglkw~	vjnpruvj�	pioo	is	rog	lgorpkvj�	kfglgslit�V� hpmvto	sil	umtm�go	zgnmrog	is	ziuvpw	vj{rlw~	ugmkf	is	m	qgloij	il	qliqglkw	umtm�g	mlvovj�	irk	is	ixjglofvq~	tmvjkgjmjng	il	rog	is	m	tikil	�gfvnpg�	V� hpmvto	sil	ziuvpw	vj{rlw	il	qliqglkw	umtm�g	mlvovj�	irk	is	nitqpgkgu	iqglmkvijo�	V� hpmvto	vj�ip�vj�	nijklmnkrmp	pvmzvpvkw	vjorlmjng	mqqpvnmzpg	ki	kfg	hijklmnkil�o	izpv�mkvijo	rjugl	�gnkvij	�������						�fglg	kfg	hijklmnk	il	�rznijklmnk	vj�ip�go	mozgokio~	kfg	vjorlmjng	lg�rvlgu	zw	�gnkvij	����	ofmpp	oqgnvsvnmppw	vjnprug	kfg	xiluo	mozgokio	mzmkgtgjk	xil�	mju	ofmpp	oqgnvsw	mjw	pvtvkmkvijo	ij	nitqpgkgu	iqglmkvij	kvtg	qglviu	mju	vs	kfglg	vo	m	pvtvkmkvij~	vk	xvpp	zg	mk	kfg	}xjgl�o	uvonlgkvij	ki	mnngqk	il	lg{gnk	kfg	pvtvkmkvij�	mjuV��					�jorlmjng	trok	lgtmvj	vj	gssgnk	mk	pgmok	rjkvp	svjmp	qmwtgjk	mju	mk	mpp	kvtgo	kfglgmskgl	xfgj	hijklmnkil	tmw	zg	nillgnkvj�~	lgti�vj�~	il	lgqpmnvj�	ugsgnkv�g	�il��VNN						hijklmnkil	m�lggo	ki	vjugtjvsw	kfg	}xjgl	sil	mpp	mqqpvnmzpg	ugurnkvzpgo	mju	ogps�vjorlmjng	lgkgjkvijo�U	NNVNV�	efg	vjorlmjng	lg�rvlgu	zw	�gnkvij	������	ofmpp	zg	xlvkkgj	sil	jik	pgoo	kfmj	pvtvko	is	pvmzvpvkw	oqgnvsvgu	vj	kfg	hijklmnk	�inrtgjko	il	lg�rvlgu	zw	pmx~	xfvnfg�gl	ni�glm�g	vo	�lgmkgl�	�pp	pvmzvpvkw	vjorlmjng	ofmpp	zg	xlvkkgj	ij	mj	innrllgjng	zmovo	xvkf	kfg	hijklmnkil�o	vjorlmjng	mo	qlvtmlw	mju	kfg	}xjgl�o	qipvnvgo	mo	g�ngoo	mju	jijnijklvzrkilw�		hi�glm�go	ofmpp	zg	tmvjkmvjgu	xvkfirk	vjkgllrqkvij	slit	kfg	umkg	is	nittgjngtgjk	is	kfg	�il�	rjkvp	kfg	umkg	is	svjmp	qmwtgjk	mju	kgltvjmkvij	is	mjw	ni�glm�g	lg�rvlgu	ki	zg	tmvjkmvjgu	mskgl	svjmp	qmwtgjk	mju~	xvkf	lgoqgnk	ki	kfg	hijklmnkil�o	nitqpgkgu	iqglmkvijo	ni�glm�g~	rjkvp	kfg	g�qvlmkvij	is	kfg	qglviu	sil	nillgnkvij	is	�il�	il	sil	ornf	ikfgl	qglviu	sil	tmvjkgjmjng	is	nitqpgkgu	iqglmkvijo	ni�glm�g	mo	oqgnvsvgu	vj	kfg	hijklmnk	�inrtgjko�	 U	NNVNV�VN	�s	kfglg	vo	m	pmqog	vj	kfg	hijklmnkil�o	lg�rvlgu	vjorlmjng	kflir�f	nmjngppmkvij~	g�qvlmkvij~	smvprlg	ki	lgjgx~	il	mjw	ikfgl	nmrog~	kfg	hijklmnkil	ofmpp	okiq	qglsiltvj�	�il�	rjkvp	vk	vo	ijng	m�mvj	vj	nitqpvmjng	xvkf	kfvo	�lkvnpg�		efg	hijklmnkil	ofmpp	fm�g	ji	npmvt	m�mvjok	kfg	}xjgl	mju	ofmpp	jik	zg	gjkvkpgu	ki	mjw	mu{roktgjk	vj	kfg	hijklmnk	evtg	il	kfg	hijklmnk	�rt	mo	m	lgorpk	is	mjw	lgorpkvj�	ugpmwo�		�k	vko	oipg	iqkvij~	kfg	}xjgl	ofmpp	zg	qgltvkkgu	ki	qmw	kfg	mtirjk	is	mjw	qlgtvrt	urg	sil	m	qipvnw	is	vjorlmjng	lg�rvlgu	ki	zg	tmvjkmvjgu	zw	kfg	hijklmnkil	rjugl	kfg	hijklmnk	�inrtgjko	il	km�g	ornf	ikfgl	mnkvij	mo	tmw	zg	jgngoomlw	ki	qlg�gjk	m	pmqog	is	ni�glm�g	rjugl	mjw	ornf	qipvnw	mju	ugurnk	kfg	mtirjk	qmvu	zw	kfg	}xjgl	slit	mjw	mtirjko	ki	zg	qmvu	il	ki	zgnitg	qmwmzpg	ki	hijklmnkil	rjugl	kfg	hijklmnk	�inrtgjko�U	NNVNV�V�	efg	hijklmnkil	ofmpp	vjnprug	ni�glm�g	sil	vko	�rznijklmnkilo	vj	vko	pvmzvpvkw	vjorlmjng	qipvnvgo	il	orztvk	g�vugjng	kfmk	gmnf	is	vko	�rznijklmnkilo	fmo	izkmvjgu	mju	vo	tmvjkmvjvj�	vjorlmjng	ni�glm�g	vj	kfg	mtirjk	mju	is	kfg	kwqgo	lg�rvlgu	is	kfg	hijklmnkil	zw	kfvo	�lkvnpg	zgsilg	ornf	�rznijklmnkil	nittgjngo	mjw	qilkvij	is	kfg	�il�	il	gjkglo	ijki	kfg	|li{gnk	ovkg�		efg	hijklmnkil	ofmpp	jik	qgltvk	mjw	�rznijklmnkil	ki	gjkgl	rqij	il	nijkvjrg	kfg	qglsiltmjng	is	kfg	�il�	rjpgoo	ornf	�rznijklmnkil	tmvjkmvjo	vjorlmjng	ni�glm�g	is	kfg	kwqgo	mju	vj	kfg	mtirjko	ugonlvzgu	vjkvo	�lkvnpg�
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G	HHIHIJ	KLMN	MOPQRSRMLQO	TS	RUVWPLUMO	XWVQ	YOVMPRZO	QNO	VOP[RMOV	QT	ZO	\PT[RYOY	Z]	̂TUQPLMQTP_	ZO	LMMO\QLZ̀O	QT	QNO	abUOP_	LUY	VNL̀̀	ZO	VWZXRQQOY	QT	QNO	̂TUVQPWMQRTU	cLULdOP	STP	QPLUVXRQQL̀	QT	QNO	abUOP	bRQN	L	MT\]	QT	QNO	ePMNRQOMQ	\PRTP	QT	MTXXOUMOXOUQ	TS	QNO	fTPgh	LUY	QNOPOLSQOP	W\TU	POUObL̀	TP	PO\̀LMOXOUQ	TS	OLMN	POiWRPOY	\T̀RM]	TS	RUVWPLUMOj		kNO	MOPQRSRMLQOV	LUY	QNO	RUVWPLUMO	\T̀RMROV	POiWRPOY	Z]	QNRV	lOMQRTU	mmjm	VNL̀̀	MTUQLRU	L	\PT[RVRTU	QNLQ	MT[OPLdOV	LSSTPYOY	WUYOP	QNO	\T̀RMROV	bR̀̀	UTQ	ZO	MLUMÒOY	TP	L̀̀TbOY	QT	On\RPO	WUQR̀	LQ	̀OLVQ	op	YL]Vq	\PRTP	bPRQQOU	UTQRMO	NLV	ZOOU	dR[OU	QT	QNO	abUOPj		eU	LYYRQRTUL̀	MOPQRSRMLQO	O[RYOUMRUd	MTUQRUWLQRTU	TS	̀RLZR̀RQ]	MT[OPLdO_	RUM̀WYRUd	MT[OPLdO	STP	MTX\̀OQOY	T\OPLQRTUV_	VNL̀̀	ZO	VWZXRQQOY	bRQN	QNO	SRUL̀	e\\̀RMLQRTU	STP	rL]XOUQ	LV	POiWRPOY	Z]	lOMQRTU	sjmpjt	LUY	QNOPOLSQOP	W\TU	POUObL̀	TP	PO\̀LMOXOUQ	TS	VWMN	MT[OPLdO	WUQR̀	QNO	On\RPLQRTU	TS	QNO	QRXO	POiWRPOY	Z]	lOMQRTU	mmjmjtj	uUSTPXLQRTU	MTUMOPURUd	POYWMQRTU	TS	MT[OPLdO	VNL̀̀	ZO	SWPURVNOY	Z]	QNO	̂TUQPLMQTP	bRQN	POLVTULZ̀O	\PTX\QUOVVj		kNO	T̂UQPLMQTP	VNL̀̀	\PT[RYO	bPRQQOU	UTQRSRMLQRTU	QT	QNO	abUOP	TS	QNO	MLUMÒ̀LQRTU	TP	On\RPLQRTU	TS	LU]	RUVWPLUMO	POiWRPOY	Z]	lOMQRTU	mmjmj		kNO	̂TUQPLMQTP	VNL̀̀	\PT[RYO	VWMN	bPRQQOU	UTQRMO	bRQNRU	SR[O	vwx	ZWVRUOVV	YL]V	TS	QNO	YLQO	QNO	T̂UQPLMQTP	RV	SRPVQ	LbLPO	TS	QNO	MLUMÒ̀LQRTU	TP	On\RPLQRTU	TP	RV	SRPVQ	LbLPO	QNLQ	QNO	MLUMÒ̀LQRTU	TP	On\RPLQRTU	RV	QNPOLQOUOY	TP	TQNOPbRVO	XL]	TMMWP_	bNRMNO[OP	MTXOV	SRPVQjG	HHIHIJIH	èTUd	bRQN	QNO	VWZXRVVRTU	TS	MOPQRSRMLQOV	TS	RUVWPLUMO_	QNO	̂TUQPLMQTP	VNL̀̀	RUM̀WYO	bPRQQOU	YRVM̀TVWPO	TS	LU]	\PRTP	LUYyTP	\OUYRUd	M̀LRXV	LdLRUVQ	QNO	VWZXRQQOY	\T̀RMROVj		uU	LYYRQRTU_	QNO	̂TUQPLMQTP	VNL̀̀	RXXOYRLQÒ]	YRVM̀TVO	QT	abUOP	RU	bPRQRUd_	LU]	VWZVOiWOUQ	M̀LRXV	LdLRUVQ	QNO	\T̀RMROVjG	HHIHIJIz	e	SẀ̀]	MTX\OQOY	{Ob	|TPg	̂TUVQPWMQRTU	̂OPQRSRMLQO	TS	}RLZR̀RQ]	uUVWPLUMO	eYYOUYWX	vê a~�	�ww	{|	tpm�ypwx	XWVQ	ZO	RUM̀WYOY	bRQN	QNO	MOPQRSRMLQOV	TS	RUVWPLUMOj		�TP	LU]	�|OV�	LUVbOPV	TU	uQOXV	�	QNPTWdN	}	TU	QNRV	�TPX	�	LYYRQRTUL̀	YOQLR̀V	XWVQ	ZO	\PT[RYOY	RU	bPRQRUdjG	HHIHI�	KLMN	̂TUQPLMQTP	VNL̀̀	XLRUQLRU	QNO	ST̀̀TbRUd	RUVWPLUMO	STP	QNO	YWPLQRTU	TS	QNRV	edPOOXOUQ	LUY	VNL̀̀	XLRUQLRU	rPTYWMQV	LUY	̂TX\̀OQOY	a\OPLQRTUV	RUVWPLUMO	MT[OPLdO	RU	OSSOMQ	STP	L	\OPRTY	TS	QbT	vtx	]OLPV	LSQOP	�RUL̀	̂TX\̀OQRTU	TS	QNO	fTPg	QT	ZO	\OPSTPXOY	WUYOP	QNO	̂TUQPLMQ	�TMWXOUQVjG		HHIHI�IH	̂TX\PONOUVR[O	�OUOPL̀	}RLZR̀RQ]	uUVWPLUMO	ULXRUd	QNO	abUOP_	ePMNRQOMQ	LUY	̂TUVQPWMQRTU	cLULdOP	LV	LU	eYYRQRTUL̀	uUVWPOY_	MTUQLRURUd	LU	eYYRQRTUL̀	uUVWPOY	KUYTPVOXOUQ_	LUY	L	fLR[OP	TS	lWZPTdLQRTU	KUYTPVOXOUQj		kNO	LYYRQRTUL̀	RUVWPOY	MT[OPLdO	VNL̀̀	ZO	\PRXLP]	LUY	L	UTU�MTUQPRZWQTP]	TU	L	ST̀̀Tb	STPX	ZLVRV	QT	LU]	TS	QNO	abUOPqV_	ePMNRQOMQqV	LUY	̂TUVQPWMQRTU	cLULdOPqV	RUVWPLUMO	\T̀RMROV	LUY	VNL̀̀	L\\̀]	QT	ZTQN	TUdTRUd	LUY	MTX\̀OQOY	T\OPLQRTUV	TU	L	\OP	\PT�OMQ	LUY	\OP	̀TMLQRTU	ZLVRV�	�OUOPL̀	eddPOdLQO �t_ppp_ppprPTYWMQV	̂TX\̀OQOY	a\OPLQRTUV	eddPOdLQO �t_ppp_ppprOPVTUL̀	LUY	eY[OPQRVRUd	uU�WP] �m_ppp_pppKLMN	aMMWPPOUMO �m_ppp_ppp�RPO	�LXLdO �opp_pppcOYRML̀	Kn\OUVO �mp_pppuUM̀WYRUd	�TYR̀]	uU�WP]	LUY	rPT\OPQ]	�LXLdO_	�LXLdO	STP	rPOXRVOVya\OPLQRTUV_	rPTYWMQV	LUY	̂TX\̀OQOY	a\OPLQRTUV	LUY	MT[OPLdO	\PT[RYOY	Z]	QNO	�OUOPL̀	}RLZR̀RQ]	MT[OPLdO	STPX	̂�pppmp	mys�	RU	MTUUOMQRTU	bRQN	bTPg	QT	ZO	MTX\̀OQOY	Z]	QNO	̂TUQPLMQTP	LUY	L̀̀	VWZMTUQPLMQTPV	LUY	MTUVẀQLUQV_	bRQN	QNO	abUOP_	ePMNRQOMQ	LUY	̂TUVQPWMQRTU	cLULdOP	ULXOY	LV	LU	eYYRQRTUL̀	uUVWPOYj		̂T[OPLdO	XWVQ	ZO	\PT[RYOY	TU	L	\OP	\PT�OMQ_	\OP	̀TMLQRTU	ZLVRVjè 	̀\PT\OPQ]	YLXLdO	RUVWPLUMO	VNL̀̀	RUM̀WYO	MT[OPLdO	STP	On\̀TVRTU_	MT̀̀L\VO_	LUY	WUYOPdPTWUY	T\OPLQRTUVjG		HHIHI�Iz	̂TXXOPMRL̀	eWQTXTZR̀O	}RLZR̀RQ]	uUVWPLUMO	MT[OPRUd	TbUOY	LUY	POUQOY	[ONRM̀OV	T\OPLQOY	Z]	QNO	̂TUQPLMQTP	bRQN	\T̀RM]	̀RXRQV	TS	UTQ	̀OVV	QNLU	TUO	XR̀̀RTU	v�m_ppp_pppx	MTXZRUOY	VRUd̀O	̀RXRQ	LUY	LddPOdLQO	STP	ZTYR̀]	RU�WP]	LUY	\PT\OPQ]	YLXLdOj		uUM̀WYRUd	�TYR̀]	uU�WP]	LUY	rPT\OPQ]	�LXLdO	STP	QNO	T\OPLQRTU	TS	eU]	eWQT	vl]XZT̀	mx	WVOY	RU	MTUUOMQRTU	bRQN	fTPg	QT	ZO	MTX\̀OQOY	Z]	QNO	̂TUQPLMQTP	LUY	L̀̀	VWZMTUQPLMQTPV	LUY	MTUVẀQLUQV_	bRQN	QNO	abUOP_	ePMNRQOMQ_	LUY	̂TUVQPWMQRTU	cLULdOP	ULXOY	LV	eYYRQRTUL̀	uUVWPOYV	LUY	L	fLR[OP	TS	lWZPTdLQRTU	KUYTPVOXOUQjG		HHIHI�IJ	kNO	�XZPÒ̀L	}RLZR̀RQ]	uUVWPLUMO	MT[OPLdO	VNL̀̀	\PT[RYO	LYYRQRTUL̀	̀RXRQV	TS	̀RLZR̀RQ]	MT[OPLdO	T[OP	LUY	LZT[O	QNO	�OUOPL̀	}RLZR̀RQ]	LUY	eWQTXTZR̀O	}RLZR̀RQ]	MT[OPLdOV	POiWRPOY	Z]	QNRV	edPOOXOUQ	TU	L	ST̀̀Tb�STPX	ZLVRV	bRQN	QNO	abUOP_	ePMNRQOMQ_	LUY	̂TUVQPWMQRTU	cLULdOP	ULXOY	LV	eYYRQRTUL̀	uUVWPOYV	LUY	L	fLR[OP	TS	lWZPTdLQRTU	KUYTPVOXOUQj		�XZPÒ̀L	}RLZR̀RQ]	uUVWPLUMO�
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GHIJ	KIILMMNOIN	PQRQS TUVWWWVWWWXYYMNYHSN TUVWWWVWWWZ		[[\[\]\]	̂_M̀NMab	c_RdNObHSQ_O	eObLMHOIN	I_fNMQOY	SJN	_ghQYHSQ_Ob	_i	SJN	c_OSMHIS_M	QO	HII_MjHOIN	kQSJ	HddhQIHghN	hHk	HS	bSHSLS_Ml	hQRQSb	HOj	GRdh_lNMab	PQHgQhQSl	eObLMHOIN	kQSJ	H	d_hQIl	hQRQS	_i	O_S	hNbb	SJHO	MNmLQMNj	gl	HddhQIHghN	hHkV	I_fNMQOY	Hhh	_dNMHSQ_Ob	LOjNM	SJQb	XYMNNRNOSV	kJNSJNM	dNMi_MRNj	gl	SJN	c_OSMHIS_MV	QSb	bLgI_OSMHIS_Mb	_M	I_ObLhSHOSbV	I_OSHQOQOY	H	nhHÒNS	̂HQfNM	_i	oLgM_YHSQ_O	GOj_MbNRNOSpZ		[[\[\]\q	KkONMab	HOj	c_OSMHIS_Mab	rM_SNISQfN	PQHgQhQSl	eObLMHOIN	stuv	uvw	xsywz	{t|uw}	~|	uvw	�~�w}	�y|�zw}�GHIJ	KIILMMNOIN T�VWWWVWWWXYYMNYHSN T�VWWWVWWWZ		[[\[\]\�	nLQhjNMab	�Qb̀	eObLMHOINV	SJN	�NONMHh	c_OSMHIS_M	bJHhh	dM_fQjN	dM_dNMSl	jHRHYN	QObLMHOIN	_O	H	gLQhjNMab	MQb̀	�Hhh	MQb̀�	_M	NmLQfHhNOS	d_hQIl	i_MR	QO	SJN	HR_LOS	_i	SJN	QOQSQHh	I_OSMHIS	bLR	dhLb	SJN	fHhLN	_i	bLgbNmLNOS	I_OSMHIS	R_jQiQIHSQ_Ob	HOj	SJN	I_bS	_i	RHSNMQHhb	bLddhQNj	_M	QObSHhhNj	gl	_SJNMbV	I_RdMQbQOY	SJN	S_SHh	fHhLN	i_M	SJN	NOSQMN	dM_�NIS	HS	SJN	bQSN	_O	H	MNdhHINRNOS	I_bS	gHbQb	kQSJ_LS	_dSQ_OHh	jNjLISQghNbp		�JN	i_MR	_i	SJN	d_hQIl	bJHhh	gN	c_RdhNSNj	�HhLNp		�JN	d_hQIl	jNjLISQghN	RLbS	gN	O_	YMNHSNM	SJHO	TUVWWW	dNM	_IILMMNOINpZ		[[\[\]\�	ei	MNmLQMNj	gl	SJN	c_OSMHIS	�_ILRNOSbV	c_OSMHIS_M	bJHhh	dM_fQjN	c_OSMHIS_Mab	r_hhLSQ_O	PQHgQhQSl	c_fNMHYN	HOj	XbgNbS_b	XgHSNRNOS	PQHgQhQSl	c_fNMHYN	OHRQOY	SJN	KkONM	Hb	HO	XjjQSQ_OHh	eObLMNjV	QO	SJN	HR_LOS	_i	T�VWWWVWWW	i_M	GHIJ	KIILMMNOINV	i_M	H	dNMQ_j	_i	SJMNN	���	lNHMb	i_hh_kQOY	SJN	HIINdSHOIN	gl	KkONM	_i	H	cNMSQiQIHSN	_i	oLgbSHOSQHh	c_RdhNSQ_Op		�JN	XbgNbS_b	XgHSNRNOS	PQHgQhQSl	eObLMHOIN	bJHhh	bdNIQil	HOl	hQRQSHSQ_Ob	_O	SJN	I_RdhNSNj	_dNMHSQ_Ob	SQRN	dNMQ_jV	bLg�NIS	S_	SJN	KkONMab	HddM_fHh	kJQIJ	RHl	gN	kQSJJNhj	HS	SJN	KkONMab	_dSQ_Op		�JN	XbgNbS_b	XgHSNRNOS	PQHgQhQSl	eObLMHOIN	bJHhh	QOjNROQil	SJN	KkONM	HOj	dM_fQjN	SJN	KkONM	kQSJ	H	jNiNObN	bJ_Lhj	SJNMN	gN	HO	_IILMMNOIN	IMNHSQOY	d_SNOSQHh	hQHgQhQSl	i_M	SJN	KkONMp		ei	SJN	XbgNbS_b	XgHSNRNOS	PQHgQhQSl	c_fNMHYN	MNmLQMNj	JNMNQO	Qb	O_S	HfHQhHghN	iM_R	HO	QObLMHOIN	IHMMQNM	hQINObNj	S_	j_	gLbQONbb	QO	SJN	bSHSN	_i	�Nk	�_M̀V	c_OSMHIS_M	RLbS	O_SQil	KkONM	QO	kMQSQOY	Hb	b__O	Hb	dMHISQIHhp																							 	Z		[[\[\]\�	�JN	c_OSMHIS_M	bJHhh	dM_fQjN	S_	SJN	KkONM	i_M	NHIJ	_i	SJN	QObLMHOIN	I_fNMHYNb	MNmLQMNj	JNMNQO	_ON	_MQYQOHh	_M	_ON	INMSQiQNj	I_dl	_i	SJN	_MQYQOHh	d_hQIl	_i	QObLMHOINV	QOIhLjQOY	Hhh	NOj_MbNRNOSbV	dhLb	_ON	INMSQiQIHSN	_i	QObLMHOIN	_O	XccK��	�_MR	�Uo	HII_RdHOQNj	gl	XeX	�_MR	���UV	kQSJ	H	gMQNi	jNbIMQdSQ_O	_i	SJN	dM_�NIS	_M	bNMfQINp	�JN	d_hQIQNb	HOj	INMSQiQIHSNb	bJHhh	bJ_k	SJN	KkONMV	SJN	XMIJQSNISV	HOj	SJN	c_ObSMLISQ_O	�HOHYNM	Hb	HO	HjjQSQ_OHh	QObLMNj	_O	SJN	c_RdMNJNObQfN	�NONMHh	PQHgQhQSlV	XLS_R_gQhN	PQHgQhQSlV	LRgMNhhH	_M	N�INbb	d_hQIQNbV	HOj	SJN	KkONM	Hb	SJN	�HRNj	eObLMNj	_O	SJN	KkONMab	rM_SNISQfN	PQHgQhQSl	eObLMHOIN	d_hQIlp		Xhh	bLIJ	QObLMHOIN	bJHhh	gN	kMQSSNO	kQSJ_LS	N�dNObN	S_	SJN	KkONM	gl	HO	QObLMHOIN	I_RdHOl	HLSJ_MQ�Nj	S_	dM_fQjN	QObLMHOIN	QO	SJN	oSHSN	_i	�Nk	�_M̀	kQSJ	HO	X�	nNbS	MHSQOY	_i	X�	_M	gNSSNMV	bJHhh	gN	jMHkO	_O	bSHOjHMj	i_MRb	HddM_fNj	gl	SJN	�Nk	�_M̀	oSHSN	eObLMHOIN	�NdHMSRNOS	HOj	bJHhh	dM_SNIS	SJN	c_OSMHIS_MV	QSb	bLgI_OSMHIS_Mb	HOj	I_ObLhSHOSbV	HOj	SJN	KkONMV	SJN	XMIJQSNIS	HOj	SJN	c_ObSMLISQ_O	�HOHYNM	iM_R	hQHgQhQSl	i_M	IhHQRb	i_M	dNMb_OHh	QO�LMlV	jNHSJ	HOj	dM_dNMSl	jHRHYN	kJQIJ	RHl	HMQbN	iM_R	dNMi_MRHOIN	LOjNM	SJN	c_OSMHIS	�_ILRNOSbp		Z		[[\[\]\�\[		XS	SJN	MNmLNbS	_i	SJN	KkONMV	SJN	QbbLQOY	QObLMHOIN	I_RdHOlV	HYNOSb	HOj�_M	HLSJ_MQ�Nj	MNdMNbNOSHSQfNb	bJHhh	bNS	i_MSJ	QO	kMQSQOY	SJHS	SJNMN	HMN	O_	dNOjQOY	IhHQRb	HYHQObS	SJN	QObLMNj	HOj�_M	SJHS	SJNMN	Qb	HRdhN	I_fNMHYN	MNRHQOQOY	S_	I_fNM	SJN	QObLMNj	QO	SJN	NfNOS	_i	H	IhHQRp	 Z		[[\[\]\�\�		XS	SJN	MNmLNbS	_i	SJN	KkONMV	SJN	QbbLQOY	QObLMHOIN	I_RdHOlV	HYNOSb	HOj�_M	HLSJ_MQ�Nj	MNdMNbNOSHSQfNb	bJHhh	bNS	i_MSJ	QO	kMQSQOY	SJHS	SJN	QObLMHOIN�	���	HddhQNb	S_	Hhh	_dNMHSQ_Ob	_i	SJN	c_OSMHIS_M	QO	I_OONISQ_O	kQSJ	SJN	̂_M̀	S_	gN	dNMi_MRNj	LOjNM	SJQb	XYMNNRNOS�	���	HddhQNb	_O	SJN	NiiNISQfN	jHSNb	bSHSNjV	kJNSJNM	_M	O_S	SJN	XYMNNRNOS	gNSkNNO	SJN	c_OSMHIS_M	HOj	SJN	KkONM	JHb	gNNO	N�NILSNj�	HOj	���	Qb	kMQSSNO	QO	HII_MjHOIN	kQSJ	SJN	I_RdHOlab	MNYLhHM	d_hQIQNb	HOj	NOj_MbNRNOSbpZ		[[\[\]\�\�		GHIJ	d_hQIl	RLbS	dM_fQjN	SJN	KkONM	SJQMSl	��W�	jHlb	HjfHOIN	kMQSSNO	O_SQIN	dMQ_M	S_	IHOINhhHSQ_OV	H	MNjLISQ_O	QO	I_fNMHYNV	HOj�_M	O_O�MNONkHh	_i	SJN	d_hQIlpZ		[[\[\]\�\]		̂QSJQO	SJMNN	���	gLbQONbb	jHlb	_i	SJN	jHSN	SJN	c_OSMHIS_M	gNI_RNb	HkHMN	_i	HO	QRdNOjQOY	_M	HISLHh	IHOINhhHSQ_O	_M	N�dQMHSQ_O	_i	HOl	QObLMHOIN	MNmLQMNj	gl	SJN	c_OSMHIS	�_ILRNOSbV	SJN	c_OSMHIS_M	bJHhh	dM_fQjN	O_SQIN	jQMNIShl	S_	SJN	KkONM	HOj	QSb	g_OjQOY	I_RdHOlV	HOj	bNdHMHSNhl	S_	SJN	c_ObSMLISQ_O	�HOHYNMV	_i	bLIJ	QRdNOjQOY	
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GH	IJKLIM	JINJOMMIKPGN	GH	OQRPHIKPGNS	TRGN	HOJOPRK	GU	NGKPJO	UHGV	KWO	XGNKHIJKGHY	KWO	Z[NOH	\WIMMY	LNMO\\	KWO	MIR\O	PN	JG]OHÎO	IHP\O\	UHGV	IN	IJK	GH	GVP\\PGN	GU	KWO	Z[NOHY	WI]O	KWO	HP̂WK	KG	\KGR	KWO	_GH̀	LNKPM	KWO	MIR\O	PN	JG]OHÎO	WI\	aOON	JLHOb	ac	KWO	RHGJLHOVONK	GU	HORMIJOVONK	JG]OHÎO	ac	KWO	XGNKHIJKGHS	dWO	ULHNP\WPN̂	GU	NGKPJO	ac	KWO	XGNKHIJKGH	\WIMM	NGK	HOMPO]O	KWO	XGNKHIJKGH	GU	INc	JGNKHIJKLIM	GaMP̂IKPGN	KG	RHG]PbO	INc	HOeLPHOb	JG]OHÎOSf	gghi	jklmno	pq	rstopukvlpwf	gghihg	dWO	XGNKHIJKGH	[IP]O\	IMM	HP̂WK\	ÎIPN\K	xyz	Z[NOH	INb	INc	GU	PK\	ÎONK\Y	INb	OVRMGcOO\{	x|z	KWO	XGN\KHLJKPGN	}INÎOH	INb	XGN\KHLJKPGN	}INÎOH~\	JGN\LMKINK\{	x�z	KWO	�HJWPKOJK	INb	�HJWPKOJK~\	JGN\LMKINK\	UGH	bIVÎO\	JIL\Ob	ac	UPHOY	GH	GKWOH	JIL\O\	GU	MG\\Y	KG	KWO	OQKONK	KWG\O	MG\\O\	IHO	JG]OHOb	ac	RHGROHKc	PN\LHINJO	HOeLPHOb	ac	KWO	�̂HOOVONK	GH	GKWOH	RHGROHKc	PN\LHINJO	IRRMPJIaMO	KG	KWO	�HG�OJKY	OQJORK	\LJW	HP̂WK\	I\	KWOc	WI]O	KG	RHGJOOb\	GU	\LJW	PN\LHINJOS	dWO	RGMPJPO\	GU	PN\LHINJO	RLHJWI\Ob	INb	VIPNKIPNOb	ac	OIJW	ROH\GN	GH	ONKPKc	ÎHOOPN̂	KG	[IP]O	JMIPV\	RLH\LINK	KG	KWP\	�OJKPGN	yyS|Sy	\WIMM	NGK	RHGWPaPK	KWP\	[IP]OH	GU	\LaHĜIKPGNS	dWP\	[IP]OH	GU	\LaHĜIKPGN	\WIMM	aO	OUUOJKP]O	I\	KG	I	ROH\GN	GH	ONKPKc	xyz	O]ON	KWGL̂W	KWIK	ROH\GN	GH	ONKPKc	[GLMb	GKWOH[P\O	WI]O	I	bLKc	GU	PNbOVNPUPJIKPGNY	JGNKHIJKLIM	GH	GKWOH[P\OY	x|z	O]ON	KWGL̂W	KWIK	ROH\GN	GH	ONKPKc	bPb	NGK	RIc	KWO	PN\LHINJO	RHOVPLV	bPHOJKMc	GH	PNbPHOJKMcY	GH	x�z	[WOKWOH	GH	NGK	KWO	ROH\GN	GH	ONKPKc	WIb	IN	PN\LHIaMO	PNKOHO\K	PN	KWO	bIVÎOb	RHGROHKcS�����������	��������f	ggh�	��wno��	�w�sokw�nf	ggh�hg	dWO	Z[NOH	VIc	RLHJWI\O	INb	VIPNKIPN	PN\LHINJO	PN	PK\	bP\JHOKPGNS����������	��������f	ggh�	�����������	���������noqpo�kw�n	�pw�	kw�	�k��nwv	�pw������������	��������f	ggh�hg		dWO	XGNKHIJKGH	VL\K	ULHNP\W	K[G	x|z	OQOJLKOb	�LHOKc	aGNb\Y	OIJW	PN	KWO	IVGLNK	OeLIM	KG	GNO	WLNbHOb	xy���z	ROHJONK	GU	KWO	XGNKHIJK	�LVSf		ggh�hghg	dWO	�OHUGHVINJO	 GNb	\WIMM	aO	ULHNP\WOb	I\	\OJLHPKc	UGH	KWO	UIPKWULM	ROHUGHVINJO	ac	KWO	XGNKHIJKGH	GU	IMM	KOHV\	INb	JGNbPKPGN\	GU	KWO	XGNKHIJK	¡GJLVONK\Sf		ggh�hghi	dWO	�IcVONK	 GNb	\WIMM	aO	ULHNP\WOb	I\	\OJLHPKc	UGH	KWO	JMIPV\	GU	MIaGHOH\	INb	VIKOHPIM\	\LRRMPOH\Sf		ggh�hgh�	 GKW	aGNb\	\WIMM	aO	VIbO	GLK	KG	KWO	Z[NOHY	RHORIHOb	GN	I	VGbPUPOb	�¢�	£GHV	��y|¤|�y�	INb	\LaVPKKOb	ac	KWO	XGNKHIJKGH	KG	KWO	Z[NOH	[PKWPN	KON	xy�z	bIc\	GU	NGKPUPJIKPGN	GU	JGNKHIJK	I[IHb	[PKW	IMM	\P̂NIKLHO\	RHGROHMc	IJ̀NG[MOb̂Ob	ac	I	NGKIHc	INb	PN	\KHPJK	JGVRMPINJO	[PKW	IRRMPJIaMO	¥O[	¦GH̀	�KIKO	MI[Sf		ggh�hgh�hg		§̈©	ª©«¬«®̄ °±©	²°³	́̈ µ̄µ	±°¶̄·°	¶̈©	¬µµ̧·°¹	®³·¬·±̄¶·°	·°	º»¼½�LHOKc	WOHOac	[IP]O\	NGKPJO	GU	INb	JGN\ONK\	KG	INc	IbbPKPGNY	IMKOHIKPGNY	GVP\\PGNY	JWIN̂OY	OQKON\PGN	GU	KPVOY	GH	GKWOH	VGbPUPJIKPGN	GU	KWO	XGN\KHLJKPGN	XGNKHIJKS		�LJW	IbbPKPGNY	IMKOHIKPGNY	GVP\\PGNY	JWIN̂OY	OQKON\PGN	GU	KPVOY	GH	GKWOH	VGbPUPJIKPGN	GU	KWO	XGN\KHLJKPGN	XGNKHIJKY	GH	UGHaOIHINJO	GN	KWO	RIHK	GU	OPKWOH	KWO	Z[NOH	GH	KWO	XGNKHIJKGH	KG	KWO	GKWOHY	\WIMM	NGK	HOMOI\O	KWO	�LHOKc	UHGV	PK\	GaMP̂IKPGN\	WOHOLNbOHS		�LHOKc	ULHKWOH	ÎHOO\	KWIK	PK	P\	GaMP̂IKOb	LNbOH	KWP\	aGNb	KG	INc	\LJJO\\GHY	̂HINKOOY	GH	I\\P̂NOO	GU	KWO	Z[NOHS
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GHIJKL	MNIJJO	KPMK	QR	KPJ	JSJRK	TU	M	VJUMHWK	XL	KPJ	YZRJI	QR	KPJ	[JIUTI\MR]J	TU	KPJ	YZRJÎO	TXWQNMKQTRO	KT	KPJ	_TRKIM]KTI	HRVJI	KPJ	_TROKIH]KQTR	_TRKIM]K̀	KPJ	_TRKIM]KTI	TI	GHIJKL	OPMWW	[ITSQVJ	ZIQKKJR	RTKQ]J	TU	VJUMHWK	KT	KPJ	YZRJI	MRV	KPJ	YZRJI	OPMWW	PMSJ	KPQIKL	abcd	VMLO	UIT\	IJ]JQ[K	TU	OH]P	RTKQ]J	ZQKPQR	ZPQ]P	KT	]HIJ	OH]P	VJUMHWK̀	TI	OH]P	MVVQKQTRMW	IJMOTRMXWJ	[JIQTV	TU	KQ\J	MO	\ML	XJ	IJeHQIJV	QU	KPJ	RMKHIJ	TU	KPJ	VJUMHWK	QO	OH]P	KPMK	QK	]MR̂K	XJ	]HIJV	ZQKPQR	KPQIKL	abcd	VMLOfgTKZQKPOKMRVQRN	MRLKPQRN	KT	KPJ	]TRKIMIL	]TRKMQRJV	QR	KPJ	_TROKIH]KQTR	_TRKIM]K	XJKZJJR	KPJ	_TRKIM]KTI	MRV	KPJ	YZRJI	TI	PJIJQR̀	RT	\JJKQRN	M\TRN	YZRJÌ	_TRKIM]KTÌ	MRV	GHIJKL̀	TI	MRL	]T\XQRMKQTR	KPJIJTÙ	QO	IJeHQIJV	MO	M	[IJh]TRVQKQTR	KT	YZRJI	VJ]WMIQRN	_TRKIM]KTI	QR	VJUMHWK	TI	[IQTI	KT	YZRJI	KJI\QRMKQRN	KPJ	_TROKIH]KQTR	_TRKIM]K	ZQKP	_TRKIM]KTIf		iRL	OH]P	IJeHQIJ\JRKO	]TRKMQRJV	PJIJQR	MIJ	ZMQSJV	XL	KPJ	_TRKIM]KTI	MRV	KPJ	GHIJKL	MRV	MIJ	HRJRUTI]JMXWJ	MNMQROK	KPJ	YZRJIf	jPQO	kTRV	QR]WHVJO	[JIUTI\MR]J	XL	KPJ	_TRKIM]KTI	TU	MRL	]TIIJ]KQTR	MRVlTI	ZMIIMRKL	TXWQNMKQTRO	]TRKMQRJV	QR	KPJ	_TROKIH]KQTR	_TRKIM]K̀	QR]WHVQRN	OH]P	[JIUTI\MR]J	MUKJI	KPJ	VMKJ	TU	GHXOKMRKQMW	TI	mQRMW	_T\[WJKQTRfjPQO	kTRV	QO	NQSJR	MO	M	OKMKHKTIL	XTRV	TI	MO	IJeHQIJV	XL	KPJ	_TROKIH]KQTR	_TRKIM]K	MRV	OJ]KQTR	nb	M[[WQJO	ZQKPTHK	Jo]J[KQTRfp		qqrsrqrtru		vwx	yz{|x}~	��}�	�wz��	��}~z�}	~wx	�������}�	|������z~��}	�}	����		GHIJKL	PJIJXL	ZMQSJO	RTKQ]J	TU	MRV	]TROJRKO	KT	MRL	MVVQKQTR̀	MWKJIMKQTR̀	T\QOOQTR̀	]PMRNJ̀	JoKJROQTR	TU	KQ\J̀	TI	TKPJI	\TVQUQ]MKQTR	TU	KPJ	_TROKIH]KQTR	_TRKIM]Kf		GH]P	MVVQKQTR̀	MWKJIMKQTR̀	T\QOOQTR̀	]PMRNJ̀	JoKJROQTR	TU	KQ\J̀	TI	TKPJI	\TVQUQ]MKQTR	TU	KPJ	_TROKIH]KQTR	_TRKIM]K̀	TI	UTIXJMIMR]J	TR	KPJ	[MIK	TU	JQKPJI	KPJ	YZRJI	TI	KPJ	_TRKIM]KTI	KT	KPJ	TKPJÌ	OPMWW	RTK	IJWJMOJ	KPJ	GHIJKL	UIT\	QKO	TXWQNMKQTRO	PJIJHRVJIf		GHIJKL	UHIKPJI	MNIJJO	KPMK	QK	QO	TXWQNMKJV	HRVJI	KPQO	XTRV	KT	MRL	OH]]JOOTÌ	NIMRKJJ̀	TI	MOOQNRJJ	TU	KPJ	YZRJIfGHIJKL	MNIJJO	KPMK	QR	KPJ	JSJRK	TU	M	VJUMHWK	XL	KPJ	YZRJI	QR	KPJ	[JIUTI\MR]J	TU	KPJ	YZRJÎO	TXWQNMKQTRO	KT	KPJ	_TRKIM]KTI	HRVJI	KPJ	_TROKIH]KQTR	_TRKIM]K̀	KPJ	_TRKIM]KTI	TI	GHIJKL	OPMWW	[ITSQVJ	ZIQKKJR	RTKQ]J	TU	VJUMHWK	KT	KPJ	YZRJI	MRV	KPJ	YZRJI	OPMWW	PMSJ	KPQIKL	abcd	VMLO	UIT\	IJ]JQ[K	TU	OH]P	RTKQ]J	ZQKPQR	ZPQ]P	KT	]HIJ	OH]P	VJUMHWK̀	TI	OH]P	MVVQKQTRMW	IJMOTRMXWJ	[JIQTV	TU	KQ\J	MO	\ML	XJ	IJeHQIJV	QU	KPJ	RMKHIJ	TU	KPJ	VJUMHWK	QO	OH]P	KPMK	QK	]MR̂K	XJ	]HIJV	ZQKPQR	KPQIKL	abcd	VMLOfjPQO	kTRV	QO	NQSJR	MO	M	OKMKHKTIL	XTRV	TI	MO	IJeHQIJV	XL	KPJ	_TROKIH]KQTR	_TRKIM]K	MRV	OJ]KQTR	n�	M[[WQJO	ZQKPTHK	Jo]J[KQTRfp		qqrsrqrs	jPJ	GHIJKL	KPJIJTR	\HOK	XJ	OH]P	GHIJKL	]T\[MRL	TI	]T\[MRQJO	MO	MIJ	MHKPTIQ�JV	MRV	WQ]JROJV	KT	KIMROM]K	XHOQRJOO	QR	KPJ	GKMKJ	TU	gJZ	�TI�	MRV		QR]WHVJV	TR	KPJ	�J[MIK\JRK	TU	KPJ	jIJMOHIL̂O	�QOKQRN	TU	i[[ITSJV	GHIJKQJO	ZQKP	MR	HRVJIZIQKQRN	WQ\QK	TU	MK	WJMOK	��̀ccc̀ccc	TI	KPJ	M\THRK	TU	KPJ	XTRV̀	ZPQ]PJSJI	QO	PQNPJIf		�M]P	XTRV	\HOK	XJ	[IT[JIWL	OQNRJV	ZQKP	M]�RTZWJVN\JRK	TU	KPJ	OQNRMKHIJOf		iKKTIRJLOhQRhUM]K	ZPT	OQNR	XTRVO	\HOK	UQWJ	ZQKP	JM]P	XTRV	M	]JIKQUQJV	]T[L	TU	KPJQI	[TZJI	TU	MKKTIRJL	KT	OQNR	OMQV	XTRVOf		�SJIL	XTRV	\HOK	VQO[WML	KPJ	GHIJKL̂O	kTRV	gH\XJIf		p		qqrsrqr�	iWW	kTRVO	OPMWW	XJ	\MQRKMQRJV	QR	UHWW	UTI]J	UTI	M	[JIQTV	TU	KZJRKLhUTHI	a��d	\TRKPO	MUKJI	KPJ	VMKJ	TU	KPJ	_TRKIM]KTÎO	M]]J[KMR]J	TU	UQRMW	[ML\JRK	MO	NHMIMRKJJ	KPMK	KPJ	_TRKIM]KTI	ZQWW	\M�J	NTTV	MRL	UMHWKO	TI	VJUJ]KO	QR	KPJ	�TI�	MIQOQRN	UIT\	Q\[IT[JI	TI	VJUJ]KQSJ	ZTI�\MROPQ[	TI	\MKJIQMWO	ZPQ]P	\ML	M[[JMI	VHIQRN	KPJ	[JIQTVf		p		qqrsrqr�	jPJ	_TRKIM]KTI	OPMWW	�JJ[	KPJ	OHIJKL	QRUTI\JV	TU	KPJ	[ITNIJOO	TU	KPJ	�TI�̀	MRV̀	ZPJIJ	RJ]JOOMIL̀	TXKMQR	KPJ	OHIJKL̂O	]TROJRK	KT̀	TI	ZMQSJI	TU�	and	RTKQ]J	TU	]PMRNJO	QR	KPJ	�TI��	a�d	IJeHJOK	UTI	IJVH]KQTR	TI	IJWJMOJ	TU	IJKJRKQTR�	abd	IJeHJOK	UTI	UQRMW	[ML\JRK�	MRV	a�d	MRL	TKPJI	\MKJIQMW	IJeHQIJV	XL	KPJ	OHIJKLf		jPJ	YZRJI	OPMWW	XJ	RTKQUQJV	XL	KPJ	_TRKIM]KTÌ	QR	ZIQKQRǸ	TU	MWW	]T\\HRQ]MKQTRO	ZQKP	KPJ	OHIJKLf		jPJ	YZRJI	\ML̀	QR	KPJ	TZRJÎO	OTWJ	VQO]IJKQTR̀	QRUTI\	OHIJKL	TU	KPJ	[ITNIJOO	TU	KPJ	�TI�	MRV	TXKMQR	]TROJRKO	MO	RJ]JOOMIL	KT	[ITKJ]K	KPJ	YZRJÎO	IQNPKÒ	QRKJIJOK̀	[IQSQWJNJO	MRV	XJRJUQKO	HRVJI	MRL	XTRV	QOOHJV	QR	]TRRJ]KQTR	ZQKP	KPJ	�TI�fp		qqrsru	�[TR	KPJ	IJeHJOK	TU	MRL	[JIOTR	TI	JRKQKL	M[[JMIQRN	KT	XJ	M	[TKJRKQMW	XJRJUQ]QMIL	TU	XTRVO	]TSJIQRN	[ML\JRK	TU	TXWQNMKQTRO	MIQOQRN	HRVJI	KPJ	_TRKIM]K	TI	[JIUTI\MR]J	HRVJI	KPJ	_TRKIM]K	�T]H\JRKÒ	KPJ	_TRKIM]KTI	OPMWW	[IT\[KWL	UHIRQOP	M	]T[L	TU	KPJ	XTRVO	MRV	PJIJXL	MHKPTIQ�JO	KPJ	YZRJI	KT	UHIRQOP	M	]T[L	TU	KPJ	XTRVOf
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GHIJKLM	NO			PQKRSMHJQT	GQU	KRHHMKIJRQ	RV	WRHXY	NOZN	P[\]̂_̀a[b	]c	W]̀dY	NOZNZN	ef	g	hijklim	if	kno	pijq	lr	sitojou	simkjgjv	ki	kno	wimrkjxsklim	ygmgzoj{r	ij	|jsnlkosk{r	jo}xork	ij	ki	jo}xljo~omkr	rhoslflsg��v	o�hjorrou	lm	kno	wimkjgsk	�isx~omkr�	lk	~xrk�	lf	jo}xorkou	lm	�jlklmz	�v	olknoj�	�o	xmsitojou	fij	knolj	o�g~lmgklim	gmu	�o	joh�gsou	gk	kno	wimkjgskij{r	o�homro	�lknixk	sngmzo	lm	kno	wimkjgsk	�l~o�Y	NOZNZO	ef	g	hijklim	if	kno	pijq	ngr	�oom	sitojou	kngk	kno	wimrkjxsklim	ygmgzoj	ij	|jsnlkosk	ngr	mik	rhoslflsg��v	jo}xorkou	ki	o�g~lmo	hjlij	ki	lkr	�olmz	sitojou�	kno	wimrkjxsklim	ygmgzoj	ij	|jsnlkosk	~gv	jo}xork	ki	roo	rxsn	pijq	gmu	lk	rng��	�o	xmsitojou	�v	kno	wimkjgskij�	ef	rxsn	pijq	lr	lm	gssijugmso	�lkn	kno	wimkjgsk	�isx~omkr�	kno	wimkjgskij	rng��	�o	omklk�ou	ki	gm	o}xlkg��o	gu�xrk~omk	ki	kno	wimkjgsk	�x~	gmu	wimkjgsk	�l~o	gr	~gv	�o	ghhjihjlgko�	ef	rxsn	pijq	lr	mik	lm	gssijugmso	�lkn	kno	wimkjgsk	�isx~omkr�	kno	sirkr	if	xmsitojlmz	kno	pijq�	gmu	kno	sirk	if	sijjosklim�	rng��	�o	gk	kno	wimkjgskij{r	o�homro�Y	NOZO	K]̀̀_\�a][	]c	W]̀dY	NOZOZN	�_c]̀_	������[�a��	K]���_�a][�no	wimkjgskij	rng��	hji~hk�v	sijjosk	pijq	jo�oskou	�v	kno	wimrkjxsklim	ygmgzoj	ij	|jsnlkosk	ij	fgl�lmz	ki	simfij~	ki	kno	jo}xljo~omkr	if	kno	wimkjgsk	�isx~omkr�	ulrsitojou	�ofijo	�x�rkgmklg�	wi~h�oklim�	gmu	�noknoj	ij	mik	fg�jlsgkou�	lmrkg��ou	ij	si~h�okou�	wirkr	if	sijjosklmz	rxsn	jo�oskou	pijq�	lms�xulmz	guulklimg�	korklmz	gmu	lmrhosklimr�	kno	sirk	if	xmsitojlmz	gmu	joh�gso~omk�	gmu	si~homrgklim	fij	kno	wimrkjxsklim	ygmgzoj{r	gmu	|jsnlkosk{r	rojtlsor	gmu	o�homror	~guo	mosorrgjv	knojo�v�	rng��	�o	gk	kno	wimkjgskij{r	o�homro	gmu	~gv	�o	uouxskou	hxjrxgmk	ki	g	sngmzo	uljosklto�Y	NOZOZO	Gc�_̀	������[�a��	K]���_�a][Y	NOZOZOZN		�no	wimkjgskij	xmsimulklimg��v	�gjjgmkr	kno	pijq	gmu	lkr	hojfij~gmso	ki	kno	��moj�		�no	wimkjgskij	rng��	hojfij~	g��	�gjjgmkv	i��lzgklimr	gmu	jorhimrl�l�lklor	�lkn	jorhosk	ki	kno	pijq�		�no	wimkjgskij�	gk	lr	ri�o	o�homro�	rng��	jo~ouv	uofoskr	uxo	ki	l~hjihoj	gmu�ij	uofosklto	�ijq~gmrnlh	ij	~gkojlg�r	ghhogjlmz	�lknlm	imo	���	vogj	if	�lmg�	wi~h�oklim	ij	fij	rxsn	�imzoj	hojliu	gr	~gv	�o	rok	fijkn	o�ro�nojo	lm	kno	wimkjgsk	�isx~omkr	�kno	�wijjosklim	�ojliu���		�him	�x�rkgmklg�	wi~h�oklim	if	kno	pijq�	kno	wimkjgskij	rng��	rx�~lk	ki	kno	��moj	g��	�jlkkom	�gjjgmklor	gmu	zxgjgmklor	fji~	�x�simkjgskijr�	rxhh�lojr�	gmu	~gmxfgskxjojr�		ef	g	�gjjgmk	ij	zxgjgmkv	uo�ltojou	ki	kno	��moj	�v	g	rxhh�loj�	tomuij�	ij	~gmxfgskxjoj	rng��	�o	gtgl�g��o�	kno	��moj	�l��	fljrk	ul�lzomk�v	hxjrxo	jo~oulor	xmuoj	rxsn	�gjjgmkv	ij	zxgjgmkv	�ofijo	hxjrxlmz	gmv	jo~ouv	gzglmrk	kno	wimkjgskij	hxjrxgmk	ki	gmv	rxsn	�gjjgmkv	ij	zxgjgmkv�	gmu	kno	wimkjgskij	rng��	fx��v	siihojgko	�lkn	rxsn	offijkr�			�no	wimkjgskij	gsqmi��ouzor	kngk	lkr	i��lzgklimr	ki	kno	��moj	xmuoj	knlr	�osklim	gjo	�ilmk	gmu	rotojg�	uxjlmz	kno	wijjosklim	�ojliu	�lkn	�x�simkjgskijr�	rxhh�lojr�	tomuijr�	gmu	~gmxfgskxjojr	fij	g��	�gjjgmklor	gmu	zxgjgmklor	rxhh�lou	�lkn	jorhosk	ki	kno	pijq	ij	gmv	hijklim	knojoif�		|mv	miklso	zltom	ki	kno	wimkjgskij	�v	kno	��moj	hojkglmlmz	ki	gmv	uoflslomsv	lm	kno	pijq	sitojou	�v	g	�gjjgmkv	ij	zxgjgmkv	uorsjl�ou	lm	knlr	�osklim	rng��	ki��	kno	wijjosklim	�ojliu	xmkl�	kno	uoflslomsv	ngr	�oom	sijjoskou�	gmu	kno	wijjosklim	�ojliu	fij	g��	sijjoskou	pijq	rng��	josi~~omso	im	kno	ugko	if	sijjosklim�		�no	i��lzgklimr	if	kno	wimkjgskij	hxjrxgmk	ki	knlr	�osklim	rng��	simklmxo	mik�lknrkgmulmz	kno	koj~lmgklim	if	kno	wimkjgsk	ij	if	kno	wimkjgskij	fij	gmv	jogrim�		�no	jlznkr	gmu	jo~oulor	if	kno	��moj	hxjrxgmk	ki	knlr	�osklim	gjo	lm	guulklim	ki	gmu	mik	lm	�lox	if	gmv	jlznkr	gmu	jo~oulor	kngk	~gv	�o	gtgl�g��o	ki	kno	��moj	xmuoj	kno	wimkjgsk	�isx~omkr�	lms�xulmz	�xk	mik	�l~lkou	ki	�osklim	���	if	knlr	|zjoo~omk�	ij	ghh�lsg��o	�g��	wirkr	if	sijjosklmz	rxsn	jo�oskou	pijq�	lms�xulmz	guulklimg�	korklmz	gmu	lmrhosklimr�	kno	sirk	if	xmsitojlmz	gmu	joh�gso~omk�	gmu	si~homrgklim	fij	kno	wimrkjxsklim	ygmgzoj{r	gmu	|jsnlkosk{r	rojtlsor	gmu	o�homror	~guo	mosorrgjv	knojo�v�	rng��	�o	gk	kno	wimkjgskij{r	o�homro	gmu	~gv	�o	uouxskou	hxjrxgmk	ki	g	sngmzo	uljosklto�Y	NOZOZOZNZN	|mv	joh�gso~omk	~guo	xmuoj	gmv	zxgjgmkoo	jo}xljou	�v	ij	lms�xuou	lm	kno	wimkjgsk	�isx~omkr�	ij	�lknlm	imo	���	vogj	gfkoj	kno	ugko	if	rx�rkgmklg�	si~h�oklim	if	kno	wimkjgsk�	rng��	�lqo�lro	�o	zxgjgmkoou	gr	rklhx�gkou	g�ito	fji~	kno	ugko	rxsn	joh�gso~omk	lr	gssohkou	�v	kno	��moj�Y	NOZOZOZO	�no	imo�vogj	hojliu	fij	sijjosklim	if	pijq	rng��	�o	o�komuou	�lkn	jorhosk	ki	hijklimr	if	pijq	fljrk	hojfij~ou	gfkoj	�x�rkgmklg�	wi~h�oklim	�v	kno	hojliu	if	kl~o	�ok�oom	�x�rkgmklg�	wi~h�oklim	gmu	kno	gskxg�	si~h�oklim	if	kngk	hijklim	if	kno	pijq�� ¡¢¡£¢¡¤¥	¦§̈§©§¦ªY	NOZOZ«	�no	wimkjgskij	rng��	jo~ito	fji~	kno	rlko	hijklimr	if	kno	pijq	kngk	gjo	mik	lm	gssijugmso	�lkn	kno	jo}xljo~omkr	if	kno	wimkjgsk	�isx~omkr	gmu	gjo	molknoj	sijjoskou	�v	kno	wimkjgskij	mij	gssohkou	�v	kno	��moj�
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G	HIJIJKJH	LMNO	PQRSQTU	VW	UXQ	YZOQP	[O\	MP]NP	UN	Q̂M]P[U]NO	N_	NOQ	WQ[P	_PǸ 	UXQ	\[UQ	N_	aSVTU[OU][b	cǸ MbQU]NOd	UXQ	cNOTUPSeU]NO	f[O[gQP	[O\	UXQ	hPeX]UQeU	Z]bb	eNO\SeUd	[O\	UXQ	cNOUP[eUNP	TX[bb	[UUQO\	[	̀QQU]Og	Z]UX	UXQ	YZOQP	UN	PQi]QZ	UXQ	_[e]b]UW	NMQP[U]NOT	[O\	MQP_NP̀[OeQjG	HIJIJk	lXQ	cNOUP[eUNP	TX[bb	VQ[P	UXQ	eNTU	N_	eNPPQeU]Og	\QTUPNWQ\	NP	\[̀[gQ\	eNOTUPSeU]NO		ZXQUXQP	eǸ MbQUQ\	NP	M[PU][bbW	eǸ MbQUQ\d	N_	UXQ	YZOQP	NP	TQM[P[UQ	eNOUP[eUNPT	NP	NUXQP	fSbU]MbQ	cNOUP[eUNPT	e[STQ\	VW	UXQ	cNOUP[eUNPmT	eNPPQeU]NO	NP	PQ̀Ni[b	N_	nNPo	UX[U	]T	ONU	]O	[eeNP\[OeQ	Z]UX	UXQ	PQRS]PQ̀QOUT	N_	UXQ	cNOUP[eU	pNeS̀ QOUTj		lXQ	NVb]g[U]NOT	TX[bb	eNiQP	[OW	PQM[]P	[O\	PQMb[eQ̀QOU	UN	[OW	M[PU	N_	UXQ	nNPo	NP	NUXQP	MPNMQPUW	e[STQ\	VW	UXQ	\Q_QeU]iQ	nNPojG	HIJIJq	rNUX]Og	eNOU[]OQ\	]O	UX]T	aQeU]NO	stjt	TX[bb	VQ	eNOTUPSQ\	UN	QTU[Vb]TX	[	MQP]N\	N_	b]̀]U[U]NO	Z]UX	PQTMQeU	UN	NUXQP	NVb]g[U]NOT	UXQ	cNOUP[eUNP	X[T	SO\QP	UXQ	cNOUP[eU	pNeS̀ QOUTj	uTU[Vb]TX̀ QOU	N_	UXQ	cNPPQeU]NO	vQP]N\	[T	\QTeP]VQ\	]O	aQeU]NO	stjtjtjs	PQb[UQT	NObW	UN	UXQ	TMQe]_]e	NVb]g[U]NO	N_	UXQ	cNOUP[eUNP	UN	eNPPQeU	UXQ	nNPod	[O\	X[T	ON	PQb[U]NOTX]M	UN	UXQ	U]̀Q	Z]UX]O	ZX]eX	UXQ	NVb]g[U]NO	UN	eǸ MbW	Z]UX	UXQ	cNOUP[eU	pNeS̀ QOUT	̀[W	VQ	TNSgXU	UN	VQ	QO_NPeQ\d	ONP	UN	UXQ	U]̀Q	Z]UX]O	ZX]eX	MPNeQQ\]OgT	̀[W	VQ	eǸ Q̀OeQ\	UN	QTU[Vb]TX	UXQ	cNOUP[eUNPmT	b][V]b]UW	Z]UX	PQTMQeU	UN	UXQ	cNOUP[eUNPmT	NVb]g[U]NOT	NUXQP	UX[O	TMQe]_]e[bbW	UN	eNPPQeU	UXQ	nNPojG	HIJK	wxxyz{|}xy	~�	�~}x~}�~���}�	�~���_	UXQ	YZOQP	MPQ_QPT	UN	[eeQMU	nNPo	UX[U	]T	ONU	]O	[eeNP\[OeQ	Z]UX	UXQ	PQRS]PQ̀QOUT	N_	UXQ	cNOUP[eU	pNeS̀ QOUTd	UXQ	YZOQP	̀[W	\N	TN	]OTUQ[\	N_	PQRS]P]Og	]UT	PQ̀Ni[b	[O\	eNPPQeU]NOd	]O	ZX]eX	e[TQ	UXQ	cNOUP[eU	aS̀ 	Z]bb	VQ	PQ\SeQ\	[T	[MMPNMP][UQ	[O\	QRS]U[VbQj	aSeX	[\�STÙQOU	TX[bb	VQ	Q__QeUQ\	ZXQUXQP	NP	ONU	_]O[b	M[Ẁ QOU	X[T	VQQO	̀[\Qjw������	HK			�������w�����	����������G	HKJH	�~�y�}�}�	�|�lXQ	cNOUP[eU	TX[bb	VQ	gNiQPOQ\	VW	UXQ	b[Z	N_	UXQ	Mb[eQ	ZXQPQ	UXQ	vPN�QeU	]T	bNe[UQ\	Q̂ebS\]Og	UX[U	�SP]T\]eU]NOmT	eXN]eQ	N_	b[Z	PSbQTj	G	HKJHJI	lXQ	cNOUP[eUNP	TX[bb	[U	[bb	U]̀QT	NVTQPiQ	[O\	eǸ MbW	Z]UX	[bb	�Q\QP[b	[O\	aU[UQ	�[ZTd	[O\	[bb	�[ZTdYP\]O[OeQT	[O\	�QgSb[U]NOT	N_	UXQ	YZOQPd	]O	[OW	̀[OOQP	[__QeU]Og	UXQ	ZNPod	[O\	[bb	TSeX	NP\QPT	\QePQQ\	[T	Q̂]TU	[UMPQTQOU	[O\	UXNTQ	ZX]eX	̀[W	VQ	QO[eUQ\	b[UQPd	VW	VN\]QT	NP	UP]VSO[bT	X[i]Og	�SP]T\]eU]NO	NP	[SUXNP]UW	NiQP	UXQ	nNPod[O\	UXQ	cNOUP[eUNP	TX[bb	]O\Q̀O]_W	[O\	T[iQ	X[P̀bQTT	UXQ	YZOQP	[O\	[bb	]UT	N__]eQPTd	[gQOUT	NP	TQPi[OUT	[g[]OTU	[OWeb[]̀	NP	b][V]b]UW	[P]T]Og	_PǸ d	NP	V[TQ\	NOd	[	i]Nb[U]NO	N_	[OW	TSeX	b[Zd	NP\]O[OeQTd	PQgSb[U]NO	NP	NP\QPd	ZXQUXQP	VW]UT		Q̀MbNWQQ	NP	[gQOUTjG	HKJHJK	pSP]Og	UXQ	MQP_NP̀[OeQ	N_	UX]T	cNOUP[eUd	UXQ	cNOUP[eUNP	[gPQQT	[T	_NbbNZT�HJ	lXQ	cNOUP[eUNP	Z]bb	ONU	\]TeP]̀]O[UQ	[g[]OTU	[OW	Q̀MbNWQQ	NP	[MMb]e[OU	_NP	Q̀MbNẀ QOU	VQe[STQ	N_[gQd	P[eQd	ePQQ\d	eNbNPd	O[U]NO[b	NP]g]Od	TQ̂S[b	NP]QOU[U]NOd	̀]b]U[PW	TU[USTd	TQ̂d	\]T[V]b]UWd	MPQ\]TMNT]OggQOQU]e	eX[P[eUQP]TU]eTd	̀[P]U[b	TU[USTd	NP	\Ǹ QTU]e	i]NbQOeQ	i]eU]̀	TU[USTjIJ	�_	\]PQeUQ\	UN	\N	TN	VW	UXQ	YZOQP	NP	UXQ	aU[UQ	cǸ ]̀TT]NOQP	N_	�S̀ [O	�]gXUTd	UXQ	cNOUP[eUNP	Z]bbTQO\	UN	Q[eX	b[VNP	SO]NO	NP	PQMPQTQOU[U]iQ	N_	ZNPoQPT	ZX]eX	Z]UX	UXQ	cNOUP[eUNP	X[T	NP	]T	VNSO\	VW[	eNbbQeU]iQ	V[Pg[]O]Og	NP	NUXQP	[gPQQ̀QOU	NP	SO\QPTU[O\]Ogd	[	ONU]eQd	UN	VQ	MPNi]\Q\	VW	UXQ	aU[UQcǸ ]̀TT]NOQP	N_	�S̀ [O	�]gXUTd	[\i]T]Og	TSeX	b[VNP	SO]NO	NP	PQMPQTQOU[U]iQ	N_	UXQ	cNOUP[eUNPmT[gPQQ̀QOU	SO\QP	eb[STQT	�s�	UXPNSgX	���	�XQPQ]O[_UQP	e[bbQ\	 ONO¡\]TeP]̀]O[U]NO	eb[STQT �j	�_	UXQcNOUP[eUNP	Z[T	\]PQeUQ\	UN	\N	TN	VW	UXQ	YZOQP	[T	M[PU	N_	UXQ	V]\	NP	OQg[U]NO	N_	UX]T	cNOUP[eUd	UXQcNOUP[eUNP	TX[bb	PQRSQTU	TSeX	b[VNP	SO]NO	NP	PQMPQTQOU[U]iQ	UN	_SPO]TX	[	ZP]UUQO	TU[UQ̀QOU	UX[U	TSeX	b[VNPSO]NO	NP	PQMPQTQOU[U]iQ	Z]bb	ONU	\]TeP]̀]O[UQ	VQe[STQ	N_	[gQd	P[eQd	ePQQ\d	eNbNPd	O[U]NO[b	NP]g]Od	TQ̂S[bNP]QOU[U]NOd	̀]b]U[PW	TU[USTd	TQ̂d	\]T[V]b]UWd	MPQ\]TMNT]Og	gQOQU]e	eX[P[eUQP]TU]eTd	NP	̀[P]U[b	TU[USTd	[O\	UX[UTSeX	b[VNP	SO]NO	NP	PQMPQTQOU[U]iQ	Z]bb	eNNMQP[UQd	Z]UX]O	UXQ	b]̀]UT	N_	]UT	bQg[b	eNOUP[eUS[b	[SUXNP]UWd	]OUXQ	]̀MbQ̀QOU[U]NO	N_	UXQ	MNb]eW	[O\	MPNi]T]NOT	N_	UXQTQ	ONO¡\]TeP]̀]O[U]NO	eb[STQT	[O\	UX[U	]U	eNOTQOUT[O\	[gPQQT	UX[U	UXQ	PQePS]ÙQOUd	Q̀MbNẀ QOU	[O\	UXQ	UQP̀T	[O\	eNO\]U]NOT	N_	Q̀MbNẀ QOU	SO\QP	UX]TcNOUP[eU	TX[bb	VQ	]O	[eeNP\[OeQ	Z]UX	UXQ	MSPMNTQT	[O\	MPNi]T]NO	N_	UXQTQ	ONO¡\]TeP]̀]O[U]NO	eb[STQTj	�_TSeX	b[VNP	SO]NO	NP	PQMPQTQOU[U]iQ	_[]bT	NP	PQ_STQT	UN	eǸ MbW	Z]UX	TSeX	[	PQRSQTU	UX[U	]U	_SPO]TX	TSeX	[TU[UQ̀QOUd	UXQ	cNOUP[eUNP	TX[bb	MPǸ MUbW	ONU]_W	UXQ	YZOQP	[O\	UXQ	aU[UQ	cǸ ]̀TT]NOQP	N_	�S̀ [O	�]gXUTN_	TSeX	_[]bSPQ	NP	PQ_ST[bjKJ	�_	\]PQeUQ\	UN	\N	TN	VW	UXQ	YZOQP	NP	UXQ	cǸ ]̀TT]NOQP	N_	�S̀ [O	�]gXUTd	UXQ	cNOUP[eUNP	Z]bb	MNTU	[O\oQQM	MNTUQ\	]O	eNOTM]eSNST	Mb[eQTd	[i[]b[VbQ	UN	Q̀MbNWQQT	[O\	[MMb]e[OUT	_NP	Q̀MbNẀ QOUd	ONU]eQT	UNVQ	MPNi]\Q\	VW	UXQ	aU[UQ	cǸ ]̀TT]NOQP	N_	�S̀ [O	�]gXUT	TQUU]Og	_NPUX	UXQ	TSVTU[OeQ	N_	MPNi]T]NOT	N_



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	����%����#	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.�/.�0	1(	��	�02�32����	�#��	4�#��	5�����/��3���	-����	�6����%	��	��2�32���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���7����	%�	��$�!	"�#	�"�	��$�	8�	%�#	��	"����#"���	-���	���	���	�����"��	
������%9	(���%	�)	:��&����	(�	������	���������	&��$"����%!	�7�"�$	#����)�;"�"�����"��%�����<=>?	@A�>=B	 C�3����3�30D EF

GHIJKLK	MNO	IPQ	MRO	IPQ	KJGS	TUVWXKXVP	VY	ZSL	[ZIZL\K	HI]	ÎIXPKZ	QXKGUX_XPIZXVP	IK	ZSL	[ZIZLV̀__XKKXVPLU	VY	aJ_IP	bX̂SZK	KSIHH	QLZLU_XPLcde	fSL	̀VPZUIGZVU	]XHH	KZIZL	XP	IHH	KVHXGXZIZXVPK	VU	IQWLUZXKL_LPZK	YVU	L_THVgLLK	THIGLQ	hg	VU	VP	hLSIHY	VYZSL	̀VPZUIGZVUi	ZSIZ	IHH	jJIHXYXLQ	ITTHXGIPZK	]XHH	hL	IYYVUQLQ	LjJIH	L_THVg_LPZ	VTTVUZJPXZXLK	]XZSVJZQXKGUX_XPIZXVP	hLGIJKL	VY	ÎLi	UIGLi	GULLQi	GVHVUi	PIZXVPIH	VUX̂XPi	KLkJIH	VUXLPZIZXVPi	_XHXZIUg	KZIZJKiKLki	QXKIhXHXZgi	TULQXKTVKXP̂	̂LPLZXG	GSIUIGZLUXKZXGKi	_IUXZIH	KZIZJKi	VU	QV_LKZXG	WXVHLPGL	WXGZX_	KZIZJKcle	fSL	̀VPZUIGZVU	]XHH	GV_THg	]XZS	ZSL	TUVWXKXVPK	VY	[LGZXVPK	RmnoRmm	VY	ZSL	pkLGJZXWL	qI]i	IPQ	]XZSZSL	̀XWXH	bX̂SZK	qI]i	]XHH	YJUPXKS	IHH	XPYVU_IZXVP	IPQ	ULTVUZK	QLL_LQ	PLGLKKIUg	hg	ZSL	[ZIZLV̀__XKKXVPLU	VY	aJ_IP	bX̂SZK	JPQLU	ZSLKL	PVPoQXKGUX_XPIZXVP	GHIJKLK	IPQ	KJGS	KLGZXVP	VY	ZSLpkLGJZXWL	qI]i	IPQ	]XHH	TLU_XZ	IGGLKK	ZV	ZSL	̀VPZUIGZVU\K	hVVrKi	ULGVUQKi	IPQ	IGGVJPZK	hg	ZSL	s]PLUiZSL	[ZIZL	̀V__XKKXVPLU	VY	aJ_IP	bX̂SZKi	ZSL	tZZVUPLg	uLPLUIH	IPQ	ZSL	vPQJKZUXIH	̀V__XKKXVPLU	YVU	ZSLTJUTVKLK	VY	XPWLKZX̂IZXVP	ZV	IKGLUZIXP	GV_THXIPGL	]XZS	ZSL	PVPoQXKGUX_XPIZXVP	GHIJKLK	IPQ	KJGS	KLGZXVPKVY	ZSL	pkLGJZXWL	qI]	̀XWXH	bX̂SZK	qI]cwe	fSXK	̀VPZUIGZ	_Ig	hL	YVUZS]XZS	GIPGLHHLQi	ZLU_XPIZLQi	VU	KJKTLPQLQi	XP	]SVHL	VU	XP	TIUZi	hg	ZSL	s]PLUJTVP	ZSL	hIKXK	VY	I	YXPQXP̂	_IQL	hg	ZSL	[ZIZL	̀V__XKKXVPLU	VY	aJ_IP	bX̂SZK	ZSIZ	ZSL	̀VPZUIGZVU	SIK	PVZGV_THXLQ	]XZS	ZSL	PVPoQXKGUX_XPIZXVP	GHIJKLKi	IPQ	ZSIZ	ZSL	̀VPZUIGZVU	_Ig	hL	QLGHIULQ	XPLHX̂XhHLYVU	YJZJUL	GVPZUIGZK	_IQL	hg	VU	VP	hLSIHY	VY	ZSL	s]PLUi	ZSL	[ZIZL	VU	I	TJhHXG	IJZSVUXZg	VU	ÎLPGg	VY	ZSL[ZIZLi	JPZXH	ZSL	̀VPZUIGZVU	KIZXKYXLK	ZSL	[ZIZL	̀V__XKKXVPLU	VY	aJ_IP	bX̂SZK	ZSIZ	ZSL	̀VPZUIGZVU	SIKLKZIhHXKSLQ	IPQ	XK	GIUUgXP̂	VJZ	I	TUV̂UI_	XP	GVPYVU_XZg	]XZS	ZSL	TUVWXKXVPK	VY	ZSLKL	PVPoQXKGUX_XPIZXVPGHIJKLKc	[JGS	YXPQXP̂K	_Ig	hL	_IQL	hg	ZSL	[ZIZL	̀V__XKKXVPLU	VY	ZSL	aJ_IP	bX̂SZK	IYZLUGVPGXHXIZXVP	LYYVUZK	hg	ZSL	̀V__XKKXVPLU	SIWL	YIXHLQ	ZV	IGSXLWL	GV_THXIPGL	]XZS	ZSLKLPVPoQXKGUX_XPIZXVP	GHIJKLK	IPQ	IYZLU	I	WLUXYXLQ	GV_THIXPZ	SIK	hLLP	YXHLQ	]XZS	ZSL	̀V__XKKXVPLUi	PVZXGLZSLULVY	SIK	hLLP	̂XWLP	ZV	ZSL	̀VPZUIGZVU	ZV	hL	SLIUQ	TJhHXGHg	XP	IGGVUQIPGL	]XZS	ZSL	pkLGJZXWL	qI]c[JGS	KIPGZXVPK	_Ig	hL	X_TVKLQ	IPQ	UL_LQXLK	XPWVrLQ	XPQLTLPQLPZHg	VY	VU	XP	IQQXZXVP	ZV	KIPGZXVPK	IPQUL_LQXLK	VZSLU]XKL	TUVWXQLQ	hg	HI]i	IPQxe	fSL	̀VPZUIGZVU	]XHH	XPGHJQL	ZSL	TUVWXKXVPK	VY	GHIJKLK	cN	ZSUVĴS	cy	XP	LWLUg	KJhGVPZUIGZ	VU	TJUGSIKL	VUQLUXP	KJGS	I	_IPPLU	ZSIZ	KJGS	TUVWXKXVPK	]XHH	hL	hXPQXP̂	JTVP	LIGS	KJhGVPZUIGZVU	VU	WLPQVU	IK	ZV	VTLUIZXVPKZV	hL	TLUYVU_LQ	]XZSXP	ZSL	[ZIZL	VY	zL]	{VUrc	fSL	̀VPZUIGZVU	]XHH	ZIrL	IGZXVP	XP	LPYVUGXP̂	KJGSTUVWXKXVPK	VY	KJGS	KJhGVPZUIGZ	VU	TJUGSIKL	VUQLU	IK	ZSL	[ZIZL	̀V__XKKXVPLU	VY	aJ_IP	bX̂SZK	VU	ZSL			s]PLU	_Ig	QXULGZi	XPGHJQXP̂	KIPGZXVPK	VU	UL_LQXLK	YVU	PVPoGV_THXIPGLc	vY	ZSL	̀VPZUIGZVU	hLGV_LK			XPWVHWLQ	VU	XK	ZSULIZLPLQ	]XZS	HXZX̂IZXVP	]XZS	I	KJhGVPZUIGZVU	VU	WLPQVU	IK	I	ULKJHZ	VY	KJGS	QXULGZXVPK	hg			ZSL	[ZIZL	̀V__XKKXVPLU	VY	aJ_IP	bX̂SZK	VU	ZSL	s]PLUi	ZSL	̀VPZUIGZVU	KSIHH	TUV_TZHg	KV	PVZXYg	ZSL			s]PLU	IPQ	ZSL	tZZVUPLg	uLPLUIH	ULjJLKZXP̂	ZSL	tZZVUPLg	uLPLUIH	ZV	XPZLUWLPL	IPQ	TUVZLGZ	ZSL	XPZLULKZK	VY			ZSL	[ZIZL	VY	zL]	{VUrc|	}~e}ed	fSL	TIUZXLK	LkTULKKHg	ÎULL	ZSIZ	IPg	GHIX_i	QXKTJZLi	VU	VZSLU	GVPZUVWLUKg	VY	IPg	PIZJUL	IUXKXP̂	VJZ	VY	ZSL	V̀PZUIGZ	VU	TLUYVU_IPGL	VY	ZSL	�VUr	KSIHH	hL	GV__LPGLQ	IPQ	_IXPZIXPLQ	XP	ZSL	zL]	{VUr	[ZIZL	[JTUL_L	̀VJUZ	XP	ZSL	V̀JPZg	]SLUL	ZSL	�UV�LGZ	XK	HVGIZLQc|	}~e�	����������	���	�������|	}~e�e}	fSL	s]PLU	IPQ	̀VPZUIGZVU	ULKTLGZXWLHg	hXPQ	ZSL_KLHWLKi	ZSLXU	TIUZPLUKi	KJGGLKKVUKi	IKKX̂PKi	IPQ	HL̂IH	ULTULKLPZIZXWLK	ZV	GVWLPIPZKi	ÎULL_LPZKi	IPQ	VhHX̂IZXVPK	GVPZIXPLQ	XP	ZSL	̀VPZUIGZ	�VGJ_LPZKc		fSL	̀VPZUIGZVU	KSIHH	PVZ	IKKX̂P	ZSL	̀VPZUIGZ	IK	I	]SVHL	]XZSVJZ	]UXZZLP	GVPKLPZ	VY	ZSL	s]PLUc	tPg	IKKX̂P_LPZ	VU	IZZL_TZLQ	IKKX̂P_LPZ	hg	ZSL	̀VPZUIGZVU	XP	WXVHIZXVP	VY	ZSL	TUVWXKXVPK	VY	ZSXK	[LGZXVP	N�cRcN	KSIHH	hL	WVXQ	IPQ	JPLPYVUGLIhHL	IPQ	KSIHH	hL	QLL_LQ	I	_IZLUXIH	hULIGS	VY	ZSXK	t̂ULL_LPZc����������	��������|	}~e~	���� �	���	��¡�����|	}~e~e}	�JZXLK	IPQ	VhHX̂IZXVPK	X_TVKLQ	hg	ZSL	̀VPZUIGZ	�VGJ_LPZK	IPQ	UX̂SZK	IPQ	UL_LQXLK	IWIXHIhHL	ZSLULJPQLU	KSIHH	hL	XP	IQQXZXVP	ZV	IPQ	PVZ	I	HX_XZIZXVP	VY	QJZXLKi	VhHX̂IZXVPKi	UX̂SZKi	IPQ	UL_LQXLK	VZSLU]XKL	X_TVKLQ	VU	IWIXHIhHL	hg	HI]c|	}~e~e�	zV	IGZXVP	VU	YIXHJUL	ZV	IGZ	hg	ZSL	s]PLUi	̀VPKZUJGZXVP	¢IPÎLUi	tUGSXZLGZi	VU	̀VPZUIGZVU	KSIHH	GVPKZXZJZL	I	]IXWLU	VY	I	UX̂SZ	VU	QJZg	IYYVUQLQ	ZSL_	JPQLU	ZSL	̀VPZUIGZi	PVU	KSIHH	KJGS	IGZXVP	VU	YIXHJUL	ZV	IGZ	GVPKZXZJZL	ITTUVWIH	VY	VU	IGjJXLKGLPGL	XP	I	hULIGS	ZSLULJPQLUi	LkGLTZ	IK	_Ig	hL	KTLGXYXGIHHg	ÎULLQ	JTVP	XP	]UXZXP̂c
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F	GHIJ	KLMNM	OPQ	RPMSLTNUVPMF	GHIJIG	WXYZY[	\]ŶX_Z\̀]Y[	a]b	â ĉ̀daeY	̀f	̂̀cZ\̀]Y	̀f	ZgX	h c̀i	Ygaee	jX	kabX	aY	cXlm\cXb	jn	ZgX	ò]Zca_Z	p̀_mkX]ZY	a]b	jn	â ê\_ajeX	eaqY[	YZaZmZXY[	̀cb\]a]_XY[	_̀bXY[	cmeXY[	a]b	cXrmeaZ\̀]Y	̀c	eaqfme	̀cbXcY	̀f	̂mje\_	amZg̀c\Z\XYs	t]eXYY	Z̀gXcq\YX	̂c̀d\bXb[	ZgX	ò]Zca_Z̀c	Ygaee	kaiX	acca]rXkX]ZY	f̀c	Ym_g	ZXYZY[	\]ŶX_Z\̀]Y[	a]b	â ĉ̀daeY	q\Zg	a]	\]bX̂X]bX]Z	ZXYZ\]r	eaj̀caZ̀cn	̀c	X]Z\Zn	a__X̂ZajeX	Z̀	ZgX	uq]Xc[	a]b	Ygaee	jXac	aee	cXeaZXb	_̀YZY	̀f	ZXYZY[	\]ŶX_Z\̀]Y[	a]b	â ĉ̀daeYs	WgX	ò]Zca_Z̀c	Ygaee	r\dX	ZgX	ò]YZcm_Z\̀]	va]arXc	a]b	wc_g\ZX_Z	Z\kXen	]̀Z\_X	̀f	qgX]	a]b	qgXcX	ZXYZY	a]b	\]ŶX_Z\̀]Y	acX	Z̀	jX	kabX	Ỳ	ZgaZ	ZgX	ò]YZcm_Z\̀]	va]arXc	a]b	wc_g\ZX_Z	kan	jX	̂cXYX]Z	f̀c	Ym_g	̂c̀_XbmcXYs	WgX	uq]Xc	Ygaee	jXac	_̀YZY	̀f	ZXYZY[	\]ŶX_Z\̀]Y[	̀c	â ĉ̀daeY	ZgaZ	b̀	]̀Z	jX_̀kX	cXlm\cXkX]ZY	m]Z\e	afZXc	j\bY	acX	cX_X\dXb	̀c	]Xr̀Z\aZ\̀]Y	_̀]_embXbs	WgX	uq]Xc	Ygaee	b\cX_Zen	acca]rX	a]b	̂an	f̀c	ZXYZY	̀c	\]ŶX_Z\̀]Y	qgXcX	jm\eb\]r	_̀bXY	̀c	â ê\_ajeX	eaqY	̀c	cXrmeaZ\̀]Y	Ỳ	cXlm\cXsF	GHIJIx	yf	ZgX	ò]YZcm_Z\̀]	va]arXc[	wc_g\ZX_Z[	uq]Xc[	̀c	̂mje\_	amZg̀c\Z\XY	gad\]r	zmc\Yb\_Z\̀]	bXZXck\]X	ZgaZ	^̀cZ\̀]Y	̀f	ZgX	h c̀i	cXlm\cX	abb\Z\̀]ae	ZXYZ\]r[	\]ŶX_Z\̀][	̀c	â ĉ̀dae	]̀Z	\]_embXb	m]bXc	{X_Z\̀]	|}s~s|[	ZgX	ò]YZcm_Z\̀]	va]arXc	a]b	wc_g\ZX_Z	q\ee[	m̂ ]̀	qc\ZZX]	amZg̀c\�aZ\̀]	fc̀k	ZgX	uq]Xc[	\]YZcm_Z	ZgX	ò]Zca_Z̀c	Z̀	kaiX	acca]rXkX]ZY	f̀c	Ym_g	abb\Z\̀]ae	ZXYZ\]r[	\]ŶX_Z\̀][	̀c	â ĉ̀dae[	jn	a]	X]Z\Zn	a__X̂ZajeX	Z̀	ZgX	uq]Xc[	a]b	ZgX	ò]Zca_Z̀c	Ygaee	r\dX	Z\kXen	]̀Z\_X	Z̀	ZgX	ò]YZcm_Z\̀]	va]arXc	a]b	wc_g\ZX_Z	̀f	qgX]	a]b	qgXcX	ZXYZY	a]b	\]ŶX_Z\̀]Y	acX	Z̀	jX	kabX	Ỳ	ZgaZ	ZgX	ò]YZcm_Z\̀]	va]arXc	a]b	wc_g\ZX_Z	kan	jX	̂cXYX]Z	f̀c	Ym_g	̂c̀_XbmcXYs	{m_g	_̀YZY[	X�_X̂Z	aY	̂c̀d\bXb	\]	{X_Z\̀]	|}s~s}[	Ygaee	jX	aZ	ZgX	uq]Xc�Y	X�̂X]YXsF	GHIJIH	yf	̂c̀_XbmcXY	f̀c	ZXYZ\]r[	\]ŶX_Z\̀][	̀c	â ĉ̀dae	m]bXc	{X_Z\̀]Y	|}s~s|	a]b	|}s~s�	cXdXae	fa\emcX	̀f	ZgX	^̀cZ\̀]Y	̀f	ZgX	h c̀i	Z̀	_̀k̂ en	q\Zg	cXlm\cXkX]ZY	XYZaje\YgXb	jn	ZgX	ò]Zca_Z	p̀_mkX]ZY[	aee	_̀YZY	kabX	]X_XYYacn	jn	Ym_g	fa\emcX[	\]_emb\]r	Zg̀YX	̀f	cX̂XaZXb	̂c̀_XbmcXY	a]b	_̀k̂ X]YaZ\̀]	f̀c	ZgX	ò]YZcm_Z\̀]	va]arXc�Y	a]b	wc_g\ZX_Z�Y	YXcd\_XY	a]b	X�̂X]YXY[	Ygaee	jX	aZ	ZgX	ò]Zca_Z̀c�Y	X�̂X]YXsF	GHIJIJ	�Xlm\cXb	_XcZ\f\_aZXY	̀f	ZXYZ\]r[	\]ŶX_Z\̀][	̀c	â ĉ̀dae	Ygaee[	m]eXYY	̀ZgXcq\YX	cXlm\cXb	jn	ZgX	ò]Zca_Z	p̀_mkX]ZY[	jX	YX_mcXb	jn	ZgX	ò]Zca_Z̀c	a]b	̂c̀k̂ Zen	bXe\dXcXb	Z̀	ZgX	ò]YZcm_Z\̀]	va]arXc	f̀c	Zca]Yk\ZZae	Z̀	ZgX	wc_g\ZX_ZsF	GHIJI�	yf	ZgX	ò]YZcm_Z\̀]	va]arXc	̀c	wc_g\ZX_Z	\Y	Z̀	̀jYXcdX	ZXYZY[	\]ŶX_Z\̀]Y[	̀c	â ĉ̀daeY	cXlm\cXb	jn	ZgX	ò]Zca_Z	p̀_mkX]ZY[	ZgX	ò]YZcm_Z\̀]	va]arXc	̀c	wc_g\ZX_Z	q\ee	b̀	Ỳ	̂c̀k̂ Zen	a]b[	qgXcX	̂ca_Z\_ajeX[	aZ	ZgX	]̀ckae	êa_X	̀f	ZXYZ\]rsF	GHIJI�	WXYZY	̀c	\]ŶX_Z\̀]Y	_̀]bm_ZXb	̂mcYma]Z	Z̀	ZgX	ò]Zca_Z	p̀_mkX]ZY	Ygaee	jX	kabX	̂c̀k̂ Zen	Z̀	ad̀\b	m]cXaỲ]ajeX	bXean	\]	ZgX	h c̀isF	GHI�	RPNL�LMN�ankX]ZY	bmX	a]b	m]̂a\b	m]bXc	ZgX	ò]Zca_Z	p̀_mkX]ZY	Ygaee	jXac	\]ZXcXYZ	fc̀k	ZgX	baZX	̂ankX]Z	\Y	bmX	\]	a__̀cba]_X	q\Zg	�Xq	�̀ci	{ZaZX	�aqsF		GHI�	w]n	kaZXc\ae	Z̀	jX	fmc]\YgXb	Ygaee	jX	YmjzX_Z	Z̀	\]ŶX_Z\̀]Y	a]b	ZXYZY	\]	ZgX	Yg̀ 	̂a]b	f\Xeb	jn	ZgX	wc_g\ZX_Zs	{g̀ 	̂\]ŶX_Z\̀]	Ygaee	]̀Z	cXe\XdX	ZgX	ò]Zca_Z̀c	̀f	ZgX	cXŶ ]̀Y\j\e\Zn	Z̀	fmc]\Yg	YaZ\Yfa_Z̀cn	kaZXc\aeY	a]b	ZgX	c\rgZ	\Y	cXYXcdXb	Z̀	cXzX_Z	a]n	kaZXc\ae	aZ	a]n	Z\kX	jXf̀cX	f\]ae	a__X̂Za]_X	̀f	ZgX	q̀ci[	qgX]	\]	ZgX	̀̂\]\̀]	̀f	ZgX	wc_g\ZX_Z	ZgX	kaZXc\aeY	a]b	q̀cika]Yg\̂	b̀	]̀Z	_̀]f̀ck	Z̀	ZgX	{̂X_\f\_aZ\̀]	cXlm\cXkX]ZYsF		GHI�	�LPL�O�	��V�UMUVPMF		GHI�IG	w]n	ŶX_\f\_	cXlm\cXkX]Z	\]	Zg\Y	ò]Zca_Z	ZgaZ	ZgX	cXŶ ]̀Y\j\e\Z\XY	̀c	̀je\raZ\̀]Y	̀f	ZgX	ò]Zca_Z̀c	aeỲ	â ên	Z̀	a	{mj_̀]Zca_Z̀c	\Y	abbXb	f̀c	Xk̂ gaY\Y	a]b	acX	aeỲ	gXcXjn	bXXkXb	Z̀	\]_embX	a	{mj_̀]Zca_Z̀c	̀f	a]n	Z\Xcs	WgX	k̀\YY\̀]	̀f	a	cXfXcX]_X	Z̀	a	{mj_̀]Zca_Z̀c	\]	_̀]]X_Z\̀]	q\Zg	a]n	̀f	ZgX	ò]Zca_Z̀c�Y	cXŶ ]̀Y\j\e\Z\XY	̀c	̀je\raZ\̀]Y	Ygaee	]̀Z	jX	_̀]YZcmXb	Z̀	b\k\]\Yg[	ajc̀raZX[	̀c	e\k\Z	a]n	cXŶ ]̀Y\j\e\Z\XY	̀c	̀je\raZ\̀]Y	̀f	a	{mj_̀]Zca_Z̀c	̀f	a]n	Z\Xc	m]bXc	ZgX	ò]Zca_Z	p̀_mkX]ZY	̀c	ZgX	â ê\_ajeX	Ymj_̀]Zca_Zs��KR���	GJ			K���R��KR��	��	�������R��	��	K��	���K���KF	GJIG	KL��UPONUVP	��	N�L	�VPN�OTNV�F	GJIGIG	WgX	ò]Zca_Z̀c	kan	ZXck\]aZX	ZgX	ò]Zca_Z	\f	ZgX	h c̀i	\Y	YZ̀̂ X̂b	f̀c	a	̂Xc\̀b	̀f	 ¡	_̀]YX_mZ\dX	banY	Zgc̀mrg	]̀	a_Z	̀c	fameZ	̀f	ZgX	ò]Zca_Z̀c[	a	{mj_̀]Zca_Z̀c[	a	{mj¢Ymj_̀]Zca_Z̀c[	ZgX\c	arX]ZY	̀c	Xk̂ ènXXY[	̀c	a]n	̀ZgXc	̂XcỲ]Y	c̀	X]Z\Z\XY	̂Xcf̀ck\]r	̂̀ cZ\̀]Y	̀f	ZgX	h c̀i[	f̀c	a]n	̀f	ZgX	f̀eèq\]r	cXaỲ]Y£
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GH IJJKLMNO	PQ	LM	PRSOR	PQ	L	NPKRT	PR	PTUOR	VKWXYN	LKTUPRYTZ	UL[YM\	]KRYJSYNTYPM	TULT	RÔKYROJ	LXX	_PR̀	TP	WO	JTPVVOSa	PRGb cM	LNT	PQ	\P[ORMdOMTe	JKNU	LJ	L	SONXLRLTYPM	PQ	MLTYPMLX	OdOR\OMNZe	TULT	RÔKYROJ	LXX	_PR̀	TP	WO	JTPVVOSafghihjihklm	nopoqonrs	HtGHGb	uUO	vPMTRLNTPR	dLZ	TORdYMLTO	TUO	vPMTRLNT	YQe	TURPK\U	MP	LNT	PR	QLKXT	PQ	TUO	vPMTRLNTPRe	L	wKWNPMTRLNTPRe	L	wKWxJKWNPMTRLNTPRe	TUOYR	L\OMTJ	PR	OdVXPZOOJe	PR	LMZ	PTUOR	VORJPMJ	PR	OMTYTYOJ	VORQPRdYM\	VPRTYPMJ	PQ	TUO	_PR̀e	ROVOLTOS	JKJVOMJYPMJe	SOXLZJe	PR	YMTORRKVTYPMJ	PQ	TUO	OMTYRO	_PR̀	WZ	TUO	yzMOR	LJ	SOJNRYWOS	YM	wONTYPM	{|}~e	NPMJTYTKTO	YM	TUO	L\\RO\LTO	dPRO	TULM	{��	VORNOMT	PQ	TUO	TPTLX	MKdWOR	PQ	SLZJ	JNUOSKXOS	QPR	NPdVXOTYPMe	PR	{��	SLZJ	YM	LMZ	~��xSLZ	VORYPSe	zUYNUO[OR	YJ	XOJJ}s	HtGHG�	IQ	PMO	PQ	TUO	ROLJPMJ	SOJNRYWOS	YM	wONTYPM	{|}{}{	PR	{|}{}�	O�YJTJe	TUO	vPMTRLNTPR	dLZe	KVPM	JO[OM	SLZJ�	zRYTTOM	MPTYNO	TP	TUO	yzMORe	vPMJTRKNTYPM	�LML\OR	LMS	cRNUYTONTe	LMS	KVPM	TUO	QLYXKRO	PQ	TUO	yzMOR	TP	NKRO	TUO	LXXO\OS	\RPKMSJ	QPR	TORdYMLTYPM	zYTUYM	TULT	JO[OM	SLZ	VORYPSe	TORdYMLTO	TUO	vPMTRLNT	LMS	RONP[OR	QRPd	TUO	yzMOR	VLZdOMT	QPR	_PR̀	VRPVORXZ	LMS	LNNOVTLWXZ	O�ONKTOS	VRYPR	TP	TORdYMLTYPM}s	HtGHGt	IQ	TUO	_PR̀	YJ	JTPVVOS	QPR	L	VORYPS	PQ	��	NPMJONKTY[O	SLZJ	TURPK\U	MP	LNT	PR	QLKXT	PQ	TUO	vPMTRLNTPRe	L	wKWNPMTRLNTPRe	L	wKWxJKWNPMTRLNTPRe	PR	TUOYR	L\OMTJ	PR	OdVXPZOOJe	PR	LMZ	PTUOR	VORJPMJ	VORQPRdYM\	VPRTYPMJ	PQ	TUO	_PR̀	WONLKJO	TUO	yzMOR	ULJ	ROVOLTOSXZ	QLYXOS	TP	QKXQYXX	TUO	yzMOR�J	PWXY\LTYPMJ	KMSOR	TUO	vPMTRLNT	�PNKdOMTJ	zYTU	ROJVONT	TP	dLTTORJ	YdVPRTLMT	TP	TUO	VRP\ROJJ	PQ	TUO	_PR̀e	TUO	vPMTRLNTPR	dLZe	KVPM	JO[OM	LSSYTYPMLX	SLZJ�	zRYTTOM	MPTYNO	TP	TUO	yzMORe	vPMJTRKNTYPM	�LML\OR	LMS	cRNUYTONTe	TORdYMLTO	TUO	vPMTRLNT	LMS	RONP[OR	QRPd	TUO	yzMOR	LJ	VRP[YSOS	YM	wONTYPM	{|}{}~}s	HtGb	�����������	��	���	�����	���	�����s	HtGbGH	fghihjihklm	nopoqonrIQe	YM	TUO	PVYMYPM	PQ	TUO	yzMORe	TUO	vPMTRLNTPR	LT	LMZ	TYdO	ROQKJOJ	PR	QLYXJ	TP	VRP[YSO	JKQQYNYOMT	J̀YXXOS	zPR̀ORJ	PR	dLTORYLXJe	TYdOXZ	VRPJONKTO	TUO	_PR̀e	YJ	JKWJTLMTYLXXZ	WOUYMS	JNUOSKXOe	QLYXJ	TP	QKRMYJU	TUO	yzMOR	zYTU	JLTYJQLNTPRZ	LJJKRLMNO	O[YSOMNYM\	TUO	vPMTRLNTPR�J	LWYXYTZ	TP	NPdVXOTO	TUO	_PR̀	YM	NPdVXYLMNO	zYTU	TUO	RÔKYROdOMTJ	PQ	TUO	vPMTRLNT	�PNKdOMTJe	dL̀O	VLZdOMT	TP	wKWNPMTRLNTPRJ	LJ	RÔKYROS	WZ	TUO	vPMTRLNTe	WZ	TUO	vPMTRLNTPR�J	NPMTRLNTJ	zYTU	JKNU	TUYRS	VLRTYOJe	PR	WZ	LVVXYNLWXO	XLze	PR	NPdVXZ	zYTU	LMZ	VRP[YJYPMJ	PQ	TUO	vPMTRLNT	�PNKdOMTJe	PR	dL̀OJ	LMZ	\OMORLX	LJJY\MdOMT	QPR	TUO	WOMOQYT	PQ	NROSYTPRJe	WONPdOJ	YMJPX[OMTe	dL̀OJ	LMZ	QYXYM\	YM	LMZ	VRPNOOSYM\	YM	WLM̀RKVTNZe	ULJ	LMZ	YM[PXKMTLRZ	VRPNOOSYM\	YM	WLM̀RKVTNZ	NPddOMNOS	QPR	YTe	PR	SYJRO\LRSJ	LVVXYNLWXO	XLzJe	RKXOJe	LMS	RO\KXLTYPMJ	PR	�RP]ONTxJVONYQYN	YMJTRKNTYPMJ	PQ	TUO	yzMORe	TUO	yzMOR	dLZe	zYTUPKT	VRO]KSYNO	TP	LMZ	PTUOR	RY\UTJ	PR	ROdOSYOJ	YT	dLZ	UL[O�		�L�	TL̀O	ROLJPMLWXO	JTOVJ	TP	ROdOSZ	TUO	NPMSYTYPMe	YM	zUYNU	NLJO	TUO	vPMTRLNTPR	JULXX	WO	XYLWXO	TP	TUO	yzMOR	QPR	TUO	SYRONT	LMS	YMSYRONT	NPJTJ}		uUO	NPJTJ	YMNKRROS	WZ	TUO	yzMOR	YM	NPMMONTYPM	zYTU	ROTLYMYM\	L	ROVXLNOdOMT	NPMTRLNTPR	�PM	L	NPMTYM\OMNZ	WLJYJ	PR	PTUORzYJO�	LRO	YM	LSSYTYPM	TP	LMZ	PTUOR	NPJTJ	YMNKRROS	WZ	yzMOR	TP	ROdOSZ	TUO	NPMSYTYPM	�YMNXKSYM\e	zYTUPKT	XYdYTLTYPMe	ROLJPMLWXO	XO\LX	QOOJ	LMS	SYJWKRJOdOMTJ�	YMNKRROS	WZ	TUO	yzMOR	YM	TL̀YM\	JKNU	JTOVJa	PR	�W�	TORdYMLTO	TUO	vPMTRLNT}		IM	OYTUOR	O[OMTe	TUO	yzMOR	dLZ	OMTOR	TUO	�RP]ONT	JYTOe	TL̀O	VPJJOJJYPM	PQ	LXX	_PR̀	LMS	LXX	dLTORYLXJ	LMS	ÔKYVdOMT	PQ	TUO	vPMTRLNTPRe	RÔKYRO	TUO	vPMTRLNTPR	TP	LJJY\M	TP	TUO	yzMOR	LMZ	PR	LXX	PQ	YTJ	JKWNPMTRLNTJ	LMS	NPMTRLNTJ	PR	VKRNULJO	PRSORJ	VORTLYMYM\	TP	TUO	�RP]ONT	PR	TUO	_PR̀e	LMS	NPdVXOTO	TUO	_PR̀	WZ	YTJOXQe	TURPK\U	PTUORJe	PR	WZ	zULTO[OR	dOTUPS	PR	dOTUPSJ	TUO	yzMOR	dLZ	SOOd	LVVRPVRYLTO}		IM	TUO	NLJO	PQ	TORdYMLTYPM	QPR	SOQLKXTe	TUO	vPMTRLNTPR	JULXX	MPT	WO	OMTYTXOS	TP	RONOY[O	LMZ	QKRTUOR	VLZdOMT	KMTYX	TUO	_PR̀	YJ	QKXXZ	NPdVXOTOS	LMS	LNNOVTOS	WZ	TUO	yzMOR}		cMZ	VLZdOMT	TUOM	dLSO	JULXX	WO	XYdYTOS	TP	_PR̀	QKXXZ	VORQPRdOS	WZ	TUO	vPMTRLNTPR	YM	LNNPRSLMNO	zYTU	TUO	vPMTRLNT	�PNKdOMTJ	KV	TP	TUO	SLTO	PQ	TORdYMLTYPMe	XOJJ	LMZ	NULR\OJ	PR	PTUOR	LdPKMTJ	PzOS	WZ	TUO	vPMTRLNTPR	TP	TUO	yzMOR}		IQ	TUO	LdPKMT	VLYS	WZ	TUO	yzMOR	QPR	NPdVXOTYM\	TUO	_PR̀	O�NOOSJ	TUO	KMVLYS	WLXLMNO	PQ	TUO	vPMTRLNT	wKde	TUOM	TUO	vPMTRLNTPR	JULXX	VLZ	TUO	yzMOR	TUO	SYQQOROMNO	zYTUYM	QY[O	���	WKJYMOJJ	SLZJ	QPXXPzYM\	SOdLMS	TUOROQPR	WZ	TUO	yzMOR}		uUO	vPMTRLNTPR	JULXXe	YM	LSSYTYPMe	VLZ	LXX	PQ	TUO	yzMOR�J	NPJTJ	PQ	NPXXONTYPMe	YMNXKSYM\e	zYTUPKT	XYdYTLTYPMe	ROLJPMLWXO	XO\LX	QOOJ	LMS	SYJWKRJOdOMTJ}		uUO	vPMTRLNTPR�J	PWXY\LTYPMJ	UOROKMSOR	JULXX	JKR[Y[O	TUO	TORdYMLTYPM	PQ	TUO	vPMTRLNT	QPR	LMZ	ROLJPM}s	HtGbGb	fghihjihklm	nopoqonrIQ	TUO	yzMOR	YJ	JKWJÔKOMTXZ	SOTORdYMOS	YM	LMZ	WYMSYM\	SYJVKTO	ROJPXKTYPM	VRPNOOSYM\	TP	UL[O	YdVRPVORXZ	PR	zRPM\QKXXZ	O�ORNYJOS	YTJ	RY\UTJ	KMSOR	wONTYPM	{|}�e	TUO	c\ROOdOMT	JULXX	WO	SOOdOS	TP	UL[O	WOOM	TORdYMLTOS	LT	TUO	yzMOR�J	NPM[OMYOMNO	LMS	TUO	vPMTRLNTPR	JULXX	WO	NPdVOMJLTOS	LNNPRSYM\XZ}
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G	HIJKJL		MNO	PQRSTUVSQT	NOTOWX	VQRYSZS[SOY	UR\	U]]QZRSY	SNO	̂_ROT	ZSY	ST[O	UR\	̀U_a[̀	USSQTROX	ZR	aUVS	SQ	ObOV[SO	UR\	\ÒZcOT	Ù̀	ZRYST[dORSY	UR\	\QV[dORSY	UR\	SUeO	Ù̀	Y[VN	QSNOT	UVSZQRY	QR	WONÙa	Qa	SNO	PQRSTUVSQT	UY	SNO	̂_ROT	dUX	\OOd	ROVOYYUTX	QT	VQRcORZORS	SQ	SNO	OaaOVS[USZQR	Qa	SNO	][T]QYOY	UR\	STURYUVSZQRY	\OYVTZWO\	ZR	SNZY	fTSZV̀O	gh	aTQd	UR\	UaSOT	SNO	̂_ROTiY	SOTdZRUSZQR	Qa	SNO	PQRSTUVS	UY	]OTdZSSO\	WX	SNZY	fTSZV̀O	ghj		kQSNZRl	ZR	SNZY	mOVSZQR	ghjnjo	UR\	RQ	ObOTVZYO	QT	UYYOTSZQR	WX	SNO	̂_ROT	Qa	URX	Qa	SNO	U[SNQTZSX	lTURSO\	NOTO[R\OT	YNÙ̀	WO	\OOdO\	SQ	TÒZOcO	SNO	PQRSTUVSQT	Qa	URX	̀ZUWZ̀ZSX	QT	QẀZlUSZQR	SQ	SNO	̂_ROT	[R\OT	SNO	PQRSTUVS	pQV[dORSY	QT	QSNOT_ZYOjqrstsutsvw	xyzy{yx|G	HIJL	}~��������	��	���	�����	���	�����������G	HIJLJH	MNO	̂_ROT	dUX�	_ZSNQ[S	VU[YO�	QT\OT	SNO	PQRSTUVSQT	ZR	_TZSZRl	SQ	Y[Y]OR\�	\ÒUX	QT	ZRSOTT[]S	SNO	�QTe�	ZR	_NQ̀O	QT	ZR	]UTS	aQT	Y[VN	]OTZQ\	Qa	SZdO	UY	SNO	̂_ROT	dUX	\OSOTdZROjG	HIJLJK	MNO	PQRSTUVS	m[d	UR\	SNO	PQRSTUVS	MZdO	YNÙ̀	WO	U\�[YSO\	aQT	ZRVTOUYOY	ZR	SNO	VQYS	UR\	SZdO	VU[YO\	WX	Y[Y]ORYZQR�	\ÒUX�	QT	ZRSOTT[]SZQR	[R\OT	mOVSZQR	ghjojgj	kQ	U\�[YSdORS	YNÙ̀	WO	dU\O	SQ	SNO	ObSORS�JH SNUS	]OTaQTdURVO	ZY�	_UY�	QT	_Q[̀\	NUcO	WOOR�	YQ	Y[Y]OR\O\�	\ÒUXO\�	QT	ZRSOTT[]SO\�	WX	URQSNOT	VU[YO	aQT	_NZVN	SNO	PQRSTUVSQT	ZY	TOY]QRYZẀO�	QTJK SNUS	UR	O�[ZSUẀO	U\�[YSdORS	ZY	dU\O	QT	\ORZO\	[R\OT	URQSNOT	]TQcZYZQR	Qa	SNZY	PQRSTUVSjG	HIJI	�����������	��	���	�����	���	�����������G	HIJIJH		kQS_ZSNYSUR\ZRl	URX	QSNOT	]TQcZYZQR	SQ	SNO	VQRSTUTX	ZR	SNZY	flTOOdORS�	SNO	̂_ROT	TOYOTcOY	SNO	TZlNS	US	URXSZdO	UR\	ZR	ZSY	UWYQ̀[SO	\ZYVTOSZQR	SQ	SOTdZRUSO	SNO	YOTcZVOY	Qa	SNO	PQRSTUVSQT	UR\�QT	SNO	�QTe	aQT	SNO	̂_ROTiYVQRcORZORVO	UR\	_ZSNQ[S	VU[YO	WX	lZcZRl	_TZSSOR	RQSZVO	SQ	SNO	PQRSTUVSQTj	MNZY	SOTdZRUSZQR	aQT	SNO	VQRcORZORVO	Qa	SNO	_̂ROT	]TQcZYZQR	Ù̀Q_Y	UR\	U[SNQTZ�OY	SNO	̂_ROT	SQ	SOTdZRUSO	SNZY	flTOOdORS	US	URX	SZdO	UR\	aQT	URX	TOUYQR	QT	RQ	TOUYQRj	MNZY	TZlNS	dUX	WO	ObOTVZYO\	WX	SNO	̂_ROT	ZR	ZSY	VQd]̀OSO	\ZYVTOSZQRjG	HIJIJK	�]QR	TOVOZ]S	Qa	_TZSSOR	RQSZVO	aTQd	SNO	̂_ROT	Qa	Y[VN	SOTdZRUSZQR	aQT	SNO	̂_ROTiY	VQRcORZORVO�	SNO	PQRSTUVSQT	YNÙ̀JH VOUYO	Q]OTUSZQRY	UY	\ZTOVSO\	WX	SNO	̂_ROT	ZR	SNO	RQSZVO�JK SUeO	UVSZQRY	ROVOYYUTX�	QT	SNUS	SNO	̂_ROT	dUX	\ZTOVS�	aQT	SNO	]TQSOVSZQR	UR\	]TOYOTcUSZQR	Qa	SNO	�QTe�	UR\JL ObVO]S	aQT	�QTe	\ZTOVSO\	SQ	WO	]OTaQTdO\	]TZQT	SQ	SNO	OaaOVSZcO	\USO	Qa	SOTdZRUSZQR	YSUSO\	ZR	SNO	RQSZVO�	SOTdZRUSO	Ù̀	ObZYSZRl	Y[WVQRSTUVSY�	UR\	][TVNUYO	QT\OTY	UR\	ORSOT	ZRSQ	RQ	a[TSNOT	Y[WVQRSTUVSY	UR\	][TVNUYO	QT\OTYjG	HIJIJL		�R	VUYO	Qa	Y[VN	SOTdZRUSZQR	aQT	SNO	̂_ROTiY	VQRcORZORVO�	SNO	PQRSTUVSQT	YNÙ̀	WO	ORSZS̀O\	SQ�	UR\	SNO	̂_ROT	YNÙ̀	TOZdW[TYO	SNO	PQRSTUVSQT	aQT�	UR	O�[ZSUẀO	]TQ	TUSU	]QTSZQR	Qa	SNO	PQRSTUVSQTiY	aOO	WUYO\	QR	SNO	]QTSZQR	Qa	SNO	�QTe	]TQ]OT̀X	VQd]̀OSO\	WOaQTO	SNO	OaaOVSZcO	\USO	Qa	SOTdZRUSZQRj	PQRSTUVSQTiY	]UXdORS	aQT	Ù̀	Y[VN	�QTe	YNÙ̀	WO	VQRSZRlORS	QR	ZSY	]OTaQTdURVO	Qa	Y[VN	�QTe	ZR	UVVQT\URVO	_ZSN	SNO	PQRSTUVS	pQV[dORSY	UY	VOTSZaZO\	WX	SNO	fTVNZSOVS	UR\	PQRYST[VSZQR	�URUlOT	UR\	SNO	\ÒZcOTX	Ù̀	TO�[ZTO\	Y[WdZSSÙY	TÒUSO\	SQ	SNO	VQd]̀OSO\	�QTej	PQRSTUVSQT	YNÙ̀	WO	ORSZS̀O\	SQ	RQ	QSNOT	]UXdORS	UR\	_UZcOY	URX	V̀UZd	aQT	\UdUlOYj��� �¡¢	H£			�¡� ¤}	�¥¦	¦ }§̈�¢}G	H£JH	�©����G	H£JHJH	¦���������J	f	P̀UZd	ZY	U	\OdUR\	QT	UYYOTSZQR	WX	QRO	Qa	SNO	]UTSZOY	YOOeZRl�	UY	U	dUSSOT	Qa	TZlNS�	]UXdORS	Qa	dQROX�	QT	QSNOT	TÒZOa	_ZSN	TOY]OVS	SQ	SNO	SOTdY	Qa	SNO	PQRSTUVSj	MNO	SOTd	ªP̀UZdª	ÙYQ	ZRV̀[\OY	QSNOT	\ZY][SOY	UR\	dUSSOTY	ZR	�[OYSZQR	WOS_OOR	SNO	̂_ROT	UR\	PQRSTUVSQT	UTZYZRl	Q[S	Qa	QT	TÒUSZRl	SQ	SNO	PQRSTUVSj	MNO	TOY]QRYZWZ̀ZSX	SQ	Y[WYSURSZUSO	P̀UZdY	YNÙ̀	TOYS	_ZSN	SNO	]UTSX	dUeZRl	SNO	P̀UZdj		MNO	̂_ROT	dUX�	W[S	ZY	RQS	TO�[ZTO\	SQ�	TOaOT	U	V̀UZd	SQ	SNO	PQRYST[VSZQR	�URUlOT	UR\	QT	SNO	fTVNZSOVS	aQT	SNOZT	TOcZO_	UR\	UYYZYSURVOjG	H£JHJK	¥�����	��	�©����J	P̀UZdY	WX	SNO	PQRSTUVSQT	d[YS	WO	ZRZSZUSO\	WX	_TZSSOR	RQSZVO	SQ	SNO	̂_ROT	UR\	SQ	SNO	�RZSZÙ	pOVZYZQR	�UeOT	_ZSN	U	VQ]X	YORS	SQ	SNO	PQRYST[VSZQR	�URUlOT	UR\	fTVNZSOVSj	P̀UZdY	WX	SNO	PQRSTUVSQT	d[YS	WO	ZRZSZUSO\	_ZSNZR	ng	\UXY	UaSOT	QVV[TTORVO	Qa	SNO	OcORS	lZcZRl	TZYO	SQ	Y[VN	P̀UZd	QT	_ZSNZR	ng	\UXY	UaSOT	SNO	PQRSTUVSQT	YNQ[̀\	NUcO	WOOR	U_UTO	Qa	SNO	VQR\ZSZQR	lZcZRl	TZYO	SQ	SNO	P̀UZd�	_NZVNOcOT	ZY	̀USOTj	MNO	RQSZVO	TO�[ZTOdORSY	YOS	aQTSN	ZR	SNZY	flTOOdORS	\OÙZRl	_ZSN	P̀UZdY	UR\	pZY][SOY	UTO	ZR	U\\ZSZQR	SQ	UR\	RQS	U	Y[WYSZS[SZQR	QT	TO]̀UVOdORS	Qa	URX	UR\	Ù̀	RQSZVO	TO�[ZTOdORSY	VQRSUZRO\	ZR	U]]̀ZVUẀO	̀U_j
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G	HIJHJKJH	LMNOPQ	RS	TUV	LWXTYNZTWY	P[QT	RV	PN\V	RS	]YOTTVX	XWTOZV	OX	NZZWY\NXZV	]OTU	TUV	̂WMMW]OX_	̀YWZV\[YVQaJH bUV	LWXTYNZTWY	PNS	Q[RPOT	N	LMNOP	ZWXZVYXOX_	N	PNTTVY	̀YẀVYMS	XWTOZV\	OX	NZZWY\NXZV	]OTU	TUV	TOPV	YVc[OYVPVXTQ	Ŵ	TUOQ	LWXTYNZT	QVT	̂WYTU	OX	dVZTOWX	efaeag	NX\	VMQV]UVYVhJK iNOM[YV	RS	TUV	LWXTYNZTWY	TW	̂[YXOQU	TUV	YVc[OYV\	LMNOP	\WZ[PVXTNTOWX	]OTUOX	TUV	TOPV	QVT	̂WYTU	NRWjV	QUNMM	ZWXQTOT[TV	]NOjVY	Ŵ	TUV	LWXTYNZTWYkQ	YO_UT	TW	ZWP̀ VXQNTOWX	̂WY	Q[ZU	LMNOPaJl LWXTYNZTWY	QUNMM	̂[YXOQU	TUYVV	mno	ZVYTÔOV\	ZẀOVQ	Ŵ	TUV	YVc[OYV\	LMNOP	\WZ[PVXTNTOWXp	]OTU	N	ZẀS	Q[RPOTTV\	TW	TUV	q]XVYp	rYZUOTVZTp	NX\	LWXQTY[ZTOWX	sNXN_VYa		bUV	LMNOP	\WZ[PVXTNTOWX	QUNMM	RV	ZWP̀ MVTV	]UVX	̂[YXOQUV\a		bUV	VjNM[NTOWX	Ŵ	TUV	LWXTYNZTWYkQ	LMNOP	]OMM	RV	RNQV\p	NPWX_	WTUVY	TUOX_Qp	[̀WX	TUV	q]XVYkQ	tYWuVZT	vVZWY\Q	NX\	TUV	LWXTYNZTWYkQ	̂[YXOQUV\	LMNOP	\WZ[PVXTNTOWXaJw LMNOP	\WZ[PVXTNTOWX	QUNMM	ZWX̂WYP	TW	xVXVYNMMS	rZZV̀TV\	rZZW[XTOX_	tYOXZÒMVQ	NX\	QUNMM	RV	OX	TUV	ŴMMW]OX_	̂WYPNTyNa _VXVYNM	OXTYW\[ZTOWXhRa_VXVYNM	RNZz_YW[X\	\OQZ[QQOWXZa OQQ[VQOa OX\V{	Ŵ	OQQ[VQ	mMOQTV\	X[PVYOZNMMSohOOa ŴY	VNZU	OQQ[VymeoRNZz_YW[X\	mgoZUYWXWMW_SmnoLWXTYNZTWYkQ	̀WQOTOWX	mYVNQWX	̂WY	q]XVYkQ	̀WTVXTONM	MONROMOTSom|oQ[̀ ẀYTOX_	\WZ[PVXTNTOWX	Ŵ	PVYOT	WY	VXTOTMVPVXTmfoQ[̀ ẀYTOX_	\WZ[PVXTNTOWX	Ŵ	\NPN_VQm}oRV_OX	VNZU	OQQ[V	WX	N	XV]	̀N_V\a NMM	ZYOTOZNM	̀NTU	PVTUW\	QZUV\[MVQ	mNQ~̀MNXXV\p	PWXTUMS	[̀\NTVQp	QZUV\[MV	YVjOQOWXQ	NX\	NQ~R[OMTop	NMWX_	]OTU	ZWP̀ [TVY	\OQzQ	Ŵ	NMM	QZUV\[MVQ	YVMNTV\	TW	TUV	LMNOPhVa ỲW\[ZTOjOTS	V{UOROTQ	mÔ	Ǹ ỲẀYONTVoh	NX\â Q[PPNYS	Ŵ	OQQ[VQ	NX\	\NPN_VQaJI d[̀ ẀYTOX_	\WZ[PVXTNTOWX	Ŵ	PVYOT	̂WY	VNZU	OQQ[V	QUNMM	RV	ZOTV\	RS	YV̂VYVXZVp	̀UWTWZẀOVQ	WY	V{̀MNXNTOWXa		d[̀ ẀYTOX_	\WZ[PVXTNTOWX	PNS	OXZM[\Vp	R[T	QUNMM	XWT	RV	MOPOTV\	TW	xVXVYNM	LWX\OTOWXQp	xVXVYNM	vVc[OYVPVXTQp	TVZUXOZNM	Q̀VZÔOZNTOWXQp	\YN]OX_Qp	ZWYYVQ̀WX\VXZVp	ZWX̂VYVXZV	XWTVQp	dUẀ	�YN]OX_Q	NX\	Q[RPOTTNMQp	QUẀ	\YN]OX_	MW_Qp	Q[YjVS	RWWzQp	OXQ̀VZTOWX	YV̀WYTQp	\VMOjVYS	QZUV\[MVQp	TVQT	YV̀WYTQp	\NOMS	YV̀WYTQp	Q[RZWXTYNZTQp	̂YN_PVXTNYS	Lts	QZUV\[MVQ	WY	TOPV	OP̀ NZT	NXNMSQVQp	̀UWTW_YǸUQp	TVZUXOZNM	YV̀WYTQp	YVc[VQTQ	̂WY	OX̂WYPNTOWXp	̂OVM\	OXQTY[ZTOWXQ	NX\	NMM	WTUVY	YVMNTV\YVZWY\Q	XVZVQQNYS	TW	Q[̀ ẀYT	TUV	LWXTYNZTWYkQ	ZMNOPaJ� d[̀ ẀYTOX_	\WZ[PVXTNTOWX	Ŵ	\NPN_VQ	̂WY	VNZU	OQQ[V	QUNMM	RV	ZOTV\p	̀UWTWZẀOV\	WY	V{̀MNOXV\a		d[̀ ẀYTOX_	\WZ[PVXTNTOWX	PNS	OXZM[\Vp	R[T	QUNMM	XWT	RV	MOPOTV\	TWp	NXS	WY	NMM	\WZ[PVXTQ	YVMNTV\	TWTUV	̀YV̀NYNTOWX	NX\	Q[RPOQQOWX	Ŵ	TUV	RO\h	ZVYTÔOV\p	\VTNOMV\	MNRWY	YVZWY\Q	OXZM[\OX_	MNRWY	\OQTYOR[TOWX	YV̀WYTQh	PNTVYONM	NX\	Vc[ÒPVXT	̀YWZ[YVPVXT	YVZWY\Qh	ZWXQTY[ZTOWX	Vc[ÒPVXT	W]XVYQUÒp	ZWQTYVZWY\Q	WY	YVXTNM	YVZWY\Qh	Q[RZWXTYNZTWY	WY	jVX\WY	̂OMVQ	NX\	ZWQT	YVZWY\Qh	QVYjOZV	ZWQT	YVZWY\Qh[̀YZUNQV	WY\VYQh	OXjWOZVQh	tYWuVZT	NQ~̀MNXXV\	NX\	NQ~R[OMT	ZWQT	YVZWY\Qh	_VXVYNM	MV\_VY	YVZWY\Qh	jNYONXZV	YV̀WYTQh	NZZW[XTOX_	N\u[QTPVXT	YVZWY\Qp	NX\	NXS	WTUVY	NZZW[XTOX_	PNTVYONM	XVZVQQNYS	TW	Q[̀ ẀYT	TUV	LWXTYNZTWYkQ	LMNOPQaJ� �NZU	ZẀS	Ŵ	TUV	LMNOP	\WZ[PVXTNTOWX	QUNMM	RV	ZVYTÔOV\	RS	N	YVQ̀WXQORMV	Ŵ̂OZVY	Ŵ	TUV	LWXTYNZTWY	OX	NZZWY\NXZV	]OTU	TUV	YVc[OYVPVXTQ	Ŵ	TUVQV	LWXTYNZT	�WZ[PVXTQaG	HIJHJl	����������	��������	�����������J	tVX\OX_	̂OXNM	YVQWM[TOWX	Ŵ	N	LMNOPp	V{ZV̀T	NQ	WTUVY]OQV	N_YVV\	OX	]YOTOX_	WY	NQ	̀YWjO\V\	OX	dVZTOWX	�a�	NX\	rYTOZMV	e|p	TUV	LWXTYNZTWY	QUNMM	̀YWZVV\	\OMO_VXTMS	]OTU	̀VŶWYPNXZV	Ŵ	TUV	LWXTYNZT	NX\	TUV	q]XVY	QUNMM	ZWXTOX[V	TW	PNzV	̀NSPVXTQ	OX	NZZWY\NXZV	]OTU	TUV	LWXTYNZT	�WZ[PVXTQa	bUV	LWXQTY[ZTOWX	sNXN_VY	]OMM	̀YV̀NYV	LUNX_V	qY\VYQ	NX\	TUV	rYZUOTVZT	]OMM	OQQ[V	N	LVYTÔOZNTV	̂WY	tNSPVXT	WY	tYWuVZT	LVYTÔOZNTV	̂WY	tNSPVXT	OX	NZZWY\NXZV	]OTU	TUV	\VZOQOWXQ	Ŵ	TUV	�XOTONM	�VZOQOWX	sNzVYa�����������	������� G	HIJHJw	�¡���¢	���	£¤¤������¡	��¢�J	�̂	TUV	LWXTYNZTWY	]OQUVQ	TW	PNzV	N	LMNOP	̂WY	NX	OXZYVNQV	OX	TUV	LWXTYNZT	d[Pp	]YOTTVX	XWTOZV	NQ	̀YWjO\V\	¥VYVOX	QUNMM	RV	_OjVX	RV̂WYV	̀YWZVV\OX_	TW	V{VZ[TV	TUV	¦WYza	tYOWY	XWTOZV	OQ	XWT	YVc[OYV\	̂WY	LMNOPQ	YVMNTOX_	TW	NX	VPVY_VXZS	VX\NX_VYOX_	MÔV	WY	̀YẀVYTS	NYOQOX_	[X\VY	dVZTOWX	e§ana	LMNOPQ	̂WY	N\\OTOWXNM	ZWP̀ VXQNTOWX	YVMNTOX_	TW	LWXTYNZTWYkQ	XWX~ZWP̀ MONXZV	]OTU	OTQ	YV̀YVQVXTNTOWXQ	NX\	]NYYNXTOVQ	OX	TUOQ	LWXTYNZT	]OMM	XWT	RV	NMMW]V\a	
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GHIJIKJILMN	OPQPRPOST	UVWUWV	XYZ[\]	̂_̀	abb[c[_dZY	e[\fT	UVWUWVWU	gh	ijk	lmniopqimo	rstjkt	im	upvk	p	lwpsu	hmo	pn	snqokptk	sn	ijk	lmniopqi	xsuky	rosiikn	nmisqk	pt	zom{s|k|	}koksn	tjpww	~k	�s{kn�	xjk	lmniopqimo�t	lwpsu	tjpww	snqw�|k	pn	ktisupik	mh	zom~p~wk	khhkqi	mh	|kwp�	mn	zom�oktt	mh	ijk	�mov�	gn	ijk	qptk	mh	p	qmnisn�sn�	|kwp�	mnw�	mnk	lwpsu	st	nkqkttpo��	lwpsut	hmo	pn	k�ikntsmn	mh	isuk	okwpisn�	im	lmniopqimo�t	nmn�qmuzwspnqk	rsij	sit	okzoktknipismnt	pn|	rpoopniskt	sn	ijst	lmniopqi	rsww	nmi	~k	pwwmrk|�	T	UVWUWVW�	gh	p|{kotk	rkpijko	qmn|sismnt	pok	ijk	~ptst	hmo	p	lwpsu	hmo	p||sismnpw	isuky	t�qj	lwpsu	tjpww	~k	|mq�uknik|	~�	|pip	t�~tipnispisn�	ijpi	rkpijko	qmn|sismnt	rkok	p~nmoupw	hmo	ijk	zkosm|	mh	isuky	qm�w|	nmi	jp{k	~kkn	okptmnp~w�	pnisqszpik|	pn|	jp|	pn	p|{kotk	khhkqi	mn	ijk	tqjk|�wk|	qmntio�qismn�T	UVWUW�	XYZ[\]	̂_̀	X_d]f��fdc[ZY	�Z\Z�f]W	xjk	lmniopqimo	rps{kt	pww	lwpsut	hmo	qmntk��knispw	|pup�kt	postsn�	m�i	mh	mo	okwpisn�	im	ijst	lmniopqi�	xjst	rps{ko	snqw�|kty	~�i	st	nmi	wsusik|	im�WU |pup�kt	snq�ook|	~�	ijk	lmniopqimo	hmo	zosnqszpw	mhhsqk	k�zkntkt	snqw�|sn�	ijk	qmuzkntpismn	mh	zkotmnnkw	tipismnk|	ijkoky	hmo	wmttkt	mh	hsnpnqsn�y	~�tsnktt	pn|	okz�ipismny	pn|	hmo	wmtt	mh	zomhsi�	pn|��						pww	qmntk��knispw	|pup�kt	snq�ook|	~�	ijk	lmniopqimo	pt	p	okt�wi	mh	�rnko�t	ikousnpismn	sn									pqqmo|pnqk	rsij	�oisqwk	���GHIJIKJILMN	OPQPRPOST	UVW�	�d[c[ZY	�f�[][_dT	UVW�WU	lwpsut	tjpww	~k	okhkook|	im	ijk	gnsispw	�kqstsmn	�pvko	hmo	snsispw	|kqstsmn�	xjk	�oqjsikqi	rsww	tko{k	pt	ijk	gnsispw	�kqstsmn	�pvkoy	�nwktt	mijkorstk	sn|sqpik|	sn	ijk	��okkukni�	��qkzi	hmo	ijmtk	lwpsut	k�qw�|k|	~�	ijst	�kqismn	������y	pn	snsispw	|kqstsmn	tjpww	~k	ok��sok|	pt	p	qmn|sismn	zokqk|kni	im	uk|spismn	mh	pn�	lwpsu	postsn�	zosmo	im	ijk	|pik	hsnpw	zp�ukni	st	|�ky	�nwktt	��	|p�t	jp{k	zpttk|	phiko	ijk	lwpsu	jpt	~kkn	okhkook|	im	ijk	gnsispw	�kqstsmn	�pvko	rsij	nm	|kqstsmn	jp{sn�	~kkn	okn|kok|�	 nwktt	ijk	gnsispw	�kqstsmn	�pvko	pn|	pww	phhkqik|	zpoiskt	p�okky	ijk	gnsispw	�kqstsmn	�pvko	rsww	nmi	|kqs|k	|stz�ikt	~kirkkn	ijk	lmniopqimo	pn|	zkotmnt	mo	knisiskt	mijko	ijpn	ijk	�rnko�T	UVW�W�	xjk	gnsispw	�kqstsmn	�pvko	rsww	ok{skr	lwpsut	pn|	rsijsn	ikn	|p�t	mh	ijk	okqkszi	mh	p	lwpsu	ipvk	mnk	mo	umok	mh	ijk	hmwwmrsn�	pqismnt�	¡�¢	ok��kti	p||sismnpw	t�zzmoisn�	|pip	homu	ijk	qwpsupni	mo	p	oktzmntk	rsij	t�zzmoisn�	|pip	homu	ijk	mijko	zpoi�y	¡�¢	ok£kqi	ijk	lwpsu	sn	rjmwk	mo	sn	zpoiy	¡�¢	pzzom{k	ijk	lwpsuy	¡�¢	t���kti	p	qmuzomustky	mo	¡�¢	p|{stk	ijk	zpoiskt	ijpi	ijk	gnsispw	�kqstsmn	�pvko	st	�np~wk	im	oktmw{k	ijk	lwpsu	sh	ijk	gnsispw	�kqstsmn	�pvko	wpqvt	t�hhsqskni	snhmoupismn	im	k{pw�pik	ijk	ukosit	mh	ijk	lwpsu	mo	sh	ijk	gnsispw	�kqstsmn	�pvko	qmnqw�|kt	ijpiy	sn	ijk	gnsispw	�kqstsmn	�pvko�t	tmwk	|stqokismny	si	rm�w|	~k	snpzzomzospik	hmo	ijk	gnsispw	�kqstsmn	�pvko	im	oktmw{k	ijk	lwpsu�	T	UVW�W¤	gn	k{pw�pisn�	lwpsuty	ijk	gnsispw	�kqstsmn	�pvko	up�y	~�i	tjpww	nmi	~k	m~ws�pik|	imy	qmnt�wi	rsij	mo	tkkv	snhmoupismn	homu	ksijko	zpoi�	mo	homu	zkotmnt	rsij	tzkqspw	vnmrwk|�k	mo	k�zkoistk	rjm	up�	pttsti	ijk	gnsispw	�kqstsmn	�pvko	sn	okn|kosn�	p	|kqstsmn�	xjk	gnsispw	�kqstsmn	�pvko	up�	ok��kti	ijk	�rnko	im	p�ijmos¥k	okiknismn	mh	t�qj	zkotmnt	pi	ijk	�rnko�t	k�zkntk�T	UVW�W¦	gh	ijk	gnsispw	�kqstsmn	�pvko	ok��ktit	p	zpoi�	im	zom{s|k	p	oktzmntk	im	p	lwpsu	mo	im	h�onstj	p||sismnpw	t�zzmoisn�	|pipy	t�qj	zpoi�	tjpww	oktzmn|y	rsijsn	ikn	|p�t	phiko	okqkszi	mh	t�qj	ok��ktiy	pn|	tjpww	ksijko	¡�¢	zom{s|k	p	oktzmntk	im	ijk	ok��ktik|	t�zzmoisn�	|pipy	mo	¡�¢	p|{stk	ijk	gnsispw	�kqstsmn	�pvko	ijpi	nm	t�zzmoisn�	|pip	rsww	~k	h�onstjk|�	 zmn	okqkszi	mh	ijk	oktzmntk	mo	t�zzmoisn�	|pipy	sh	pn�y	ijk	gnsispw	�kqstsmn	�pvko	rsww	ksijko	ok£kqi	mo	pzzom{k	ijk	lwpsu	sn	rjmwk	mo	sn	zpoi�T	UVW�WV	xjk	gnsispw	�kqstsmn	�pvko	rsww	okn|ko	pn	snsispw	|kqstsmn	pzzom{sn�	mo	ok£kqisn�	ijk	lwpsuy	mo	sn|sqpisn�	ijpi	ijk	gnsispw	�kqstsmn	�pvko	st	�np~wk	im	oktmw{k	ijk	lwpsu�	xjst	snsispw	|kqstsmn	tjpww	¡�¢	~k	sn	rosisn��	¡�¢	tipik	ijk	okptmnt	ijkokhmo�	pn|	¡�¢	nmish�	ijk	zpoiskt	pn|	ijk	�oqjsikqi	pn|	lmntio�qismn	�pnp�koy	sh	ijk	�oqjsikqi	mo	lmntio�qismn	�pnp�ko	st	nmi	tko{sn�	pt	ijk	gnsispw	�kqstsmn	�pvkoy	mh	pn�	qjpn�k	sn	ijk	lmniopqi	��u	mo	lmniopqi	xsuk	mo	~mij�	xjk	snsispw	|kqstsmn	tjpww	~k	hsnpw	pn|	~sn|sn�	mn	ijk	zpoiskt	~�i	t�~£kqi	im	uk|spismn	pn|y	sh	ijk	zpoiskt	hpsw	im	oktmw{k	ijkso	|stz�ik	ijom��j	uk|spismny	im	~sn|sn�	|stz�ik	oktmw�ismn�T	UVW�W�	�sijko	zpoi�	up�	hswk	hmo	uk|spismn	mh	pn	snsispw	|kqstsmny	t�~£kqi	im	ijk	ikout	mh	�kqismn	�����§���T	UVW�W�WU	�sijko	zpoi�	up�y	rsijsn	��	|p�t	homu	ijk	|pik	mh	pn	snsispw	|kqstsmny	|kupn|	sn	rosisn�	ijpi	ijk	mijko	zpoi�	hswk	hmo	uk|spismn	rsijsn	§�	|p�t	mh	ijk	snsispw	|kqstsmn�	gh	t�qj	p	|kupn|	st	up|k	pn|	ijk	zpoi�	okqks{sn�	ijk	|kupn|	
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GHIJK	LM	GIJN	GMO	PNQIHLIMR	SILTIR	LTN	LIPN	ONUVIONQW	LTNR	XMLT	YHOLINK	SHIZN	LTNIO	OI[TLK	LM	PNQIHLN	SILT	ONKYN\L	LM	LTN	IRILIHJ	QN\IKIMR]		̂_̀abac	dR	LTN	NZNRL	MG	H	eJHIP	H[HIRKL	LTN	eMRLOH\LMOW	LTN	fSRNO	PHgW	XVL	IK	RML	MXJI[HLNQ	LMW	RMLIGg	LTN	KVONLgW	IG	HRgW	MG	LTN	RHLVON	HRQ	HPMVRL	MG	LTN	eJHIP]	dG	LTN	eJHIP	ONJHLNK	LM	H	YMKKIXIJILg	MG	H	eMRLOH\LMOhK	QNGHVJLW	LTN	fSRNO	PHgW	XVL	IK	RML	MXJI[HLNQ	LMW	RMLIGg	LTN	KVONLg	HRQ	ONUVNKL	LTN	KVONLghK	HKKIKLHR\N	IR	ONKMJZIR[	LTN	\MRLOMZNOKg]	̂_̀abai	dG	H	eJHIP	ONJHLNK	LM	MO	IK	LTN	KVXjN\L	MG	H	PN\THRI\hK	JINRW	LTN	YHOLg	HKKNOLIR[	KV\T	eJHIP	PHg	YOM\NNQ	IR	H\\MOQHR\N	SILT	HYYJI\HXJN	JHS	LM	\MPYJg	SILT	LTN	JINR	RMLI\N	MO	GIJIR[	QNHQJIRNK]		̂_̀ak	lmnopqors	̂_̀aka_	eJHIPKW	QIKYVLNKW	MO	MLTNO	PHLLNOK	IR	\MRLOMZNOKg	HOIKIR[	MVL	MG	MO	ONJHLNQ	LM	LTN	eMRLOH\L	Nt\NYL	LTMKN	SHIZNQ	HK	YOMZIQNQ	GMO	IR	uN\LIMRK	v]wx]yW	v]wx]zW	HRQ	wz]w]{	HON	KVXjN\L	LM	PNQIHLIMR	VYMR	PVLVHJ	H[ONNPNRL	MG	LTN	YHOLINK]		̂_̀akab	|TN	YHOLINK	KTHJJ	NRQNHZMO	LM	ONKMJZN	LTNIO	eJHIPK	Xg	PNQIHLIMR	STI\TW	VRJNKK	LTN	YHOLINK	PVLVHJJg	H[ONN	MLTNOSIKNW	KTHJJ	XN	HQPIRIKLNONQ	IR	H\\MOQHR\N	SILT	LTN	eMRKLOV\LIMR	dRQVKLOg	}NQIHLIMR	~OM\NQVONK	MG	LTN	�PNOI\HR	�OXILOHLIMR	�KKM\IHLIMR	IR	NGGN\L	MR	LTN	QHLN	MG	LTIK	�[ONNPNRL]		�MSNZNOW	LTN	�PNOI\HR	�OXILOHLIMR	�KKM\IHLIMR	SIJJ	RML	XN	IRZMJZNQ	IR	LTN	PNQIHLIMR	VRJNKK	LTN	YHOLINK	PVLVHJJg	H[ONN]			�	ONUVNKL	GMO	PNQIHLIMR	KTHJJ	XN	PHQN	IR	SOILIR[W	QNJIZNONQ	LM	LTN	MLTNO	YHOLg	LM	LTN	eMRLOH\L]		|TN	YHOLINK	KTHJJ	KNJN\L	H	PVLVHJJg	H\\NYLHXJN	PNQIHLMO]		|TN	ONUVNKL	PHg	XN	PHQN	\MR\VOONRLJg	SILT	LTN	GIJIR[	MG	XIRQIR[	QIKYVLN	ONKMJVLIMR	YOM\NNQIR[K	XVLW	IR	KV\T	NZNRLW	PNQIHLIMR	KTHJJ	YOM\NNQ	IR	HQZHR\N	MG	XIRQIR[	QIKYVLN	ONKMJVLIMR	YOM\NNQIR[KW	STI\T	KTHJJ	XN	KLHgNQ	YNRQIR[	PNQIHLIMR	GMO	H	YNOIMQ	MG	{x	QHgK	GOMP	LTN	QHLN	MG	GIJIR[W	VRJNKK	KLHgNQ	GMO	H	JMR[NO	YNOIMQ	Xg	H[ONNPNRL	MG	LTN	YHOLINK	MO	\MVOL	MOQNO]		̂_̀akak	|TN	YHOLINK	KTHJJ	KTHON	LTN	PNQIHLMOhK	GNN	HRQ	HRg	GIJIR[	GNNK	NUVHJJg]	|TN	PNQIHLIMR	KTHJJ	XN	TNJQ	IR	LTN	YJH\N	STNON	LTN	~OMjN\L	IK	JM\HLNQW	VRJNKK	HRMLTNO	JM\HLIMR	IK	PVLVHJJg	H[ONNQ	VYMR]	�[ONNPNRLK	ONH\TNQ	IR	PNQIHLIMR	KTHJJ	XN	NRGMO\NHXJN	HK	KNLLJNPNRL	H[ONNPNRLK	IR	HRg	\MVOL	THZIR[	jVOIKQI\LIMR	LTNONMG]����������	��������	̂_̀a�		�oqo�pqorsdG	GMO	HRg	ONHKMR	LTN	eJHIP	MO	QIKYVLN	IK	RML	ONKMJZNQ	Xg	LTN	PNQIHLIMR	MO	LTN	YHOLINK	GHIJ	LM	H[ONN	MR	PNQIHLIMR	HK	H	QIKYVLN	ONKMJVLIMR	YOM\NKKW	LTNR	LTN	eJHIP	MO	QIKYVLN	KTHJJ	XN	ONKMJZNQ	IR	�NS	�MO�	uLHLN	uVYONPN	eMVOL	IR	LTN	eMVRLg	STNON	LTN	~OMjN\L	IK	JM\HLNQ]	|TN	fSRNO	KTHJJ	XN	NRLILJNQ	LM	ON\MZNO		ILK	ONHKMRHXJN	HLLMORNghK	GNNK	HRQ	\MKLK	IG	IL	YONZHIJK	IR	LTN	JILI[HLIMR]		|TN	fSRNO	HRQ	LTN	eMRLOH\LMO	\MRKNRL	LM	Nt\JVKIZN	jVOIKQI\LIMR	MG	LTN	�NS	�MO�	uLHLN	uVYONPN	eMVOL	SILT	jVOIKQI\LIMR	MZNO	LTN	eMVRLg	IR	STI\T	LTN	~OMjN\L	IK	JM\HLNQ	HRQ	SHIZN	HRg	HRQ	HJJ	MXjN\LIMRK	LM	LTN	jVOIKQI\LIMR	MG	KV\T	\MVOL]�����������	��������	̂	_̀à	������	������dGW	QVOIR[	LTN	LNOP	MG	LTIK	eMRLOH\LW	IL	IK	GMVRQ	LTHL	H	KYN\IGI\	\JHVKN	MG	LTN	eMRLOH\L	IK	IJJN[HJ	VRQNO	�NQNOHJ	MO	uLHLN	JHSW	LTN	ONPHIRQNO	MG	LTN	eMRLOH\L	RML	HGGN\LNQ	Xg	KV\T	H	OVJIR[	KTHJJ	ONPHIR	IR	GVJJ	GMO\N	HRQ	NGGN\L]�������	_ 			¡�¢����¢��	��£����¤	¥¦	��§	̂_ a_ ¡�¢����¢��	¤��l�¤	�������¤Ḧ\T	HRQ	NZNOg	YOMZIKIMR	MO	MXJI[HLIMR	ONUVIONQ	Xg	JHS	HRQ©MO	ONUVIONQ	LM	XN	IRKNOLNQ	IR	LTN	eMRLOH\L	KTHJJ	XN	QNNPNQ	LM	XN	IRKNOLNQ	�NONIR	HRQ	LTN	eMRLOH\L	KTHJJ	XN	ONHQ	HRQ	NRGMO\NQ	HK	LTMV[T	IL	SNON	IR\JVQNQ	�NONIR	HRQ	IR	LTN	NZNRL	HRg	KV\T	YOMZIKIMR	IK	RML	IRKNOLNQ	MO	IK	RML	\MOON\LJg	IRKNOLNQ	LTNRW	VYMR	LTN	HYYJI\HLIMR	MG	NILTNO	YHOLgW	LTIK	eMRLOH\L	KTHJJ	GMOLTSILT	XN	YTgKI\HJJg	HPNRQNQ	LM	PH�N	KV\T	IRKNOLIMR	MO	\MOON\LIMR]	̂_ ab l���l�l	����	¢ª	§���	��¤	��¡¡��l���_̂ aba_	|TN	PIRIPVP	TMVOJg	SH[N	OHLNK	«IR\JVQIR[	KVYYJNPNRLK¬	LM	XN	YHIQ	KTHJJ	RML	XN	JNKK	LTHR	LTHL	QNKI[RHLNQ	Xg	LTN	�NS	�MO�	uLHLN	NYHOLPNRL	MG	®HXMOW	̄VONHV	MG	~VXJI\	°MO�K	HRQ	HRg	ONQNLNOPIRHLIMR	MG	LTN	YONZHIJIR[	OHLN	MG	SH[NK	HGLNO	LTN	eMRLOH\L	IK	HYYOMZNQ	KTHJJ	XN	QNNPNQ	LM	XN	IR\MOYMOHLNQ	�NONIR	Xg	ONGNONR\N	HK	MG	LTN	NGGN\LIZN	QHLN	MG	ONQNLNOPIRHLIMR	HRQ	KTHJJ	GMOP	H	YHOL	MG	LTNKN	eMRLOH\L	M\VPNRLK]		
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GHIJKJK	LMN	OPQPORO	MSRTUV	WRXXUNONQY	YS	ZN	X[P\	WM[UU	ZN	PQ	[]]ST\[Q]N	̂PYM	YMN	XTN_[PUPQ̀	XT[]YP]NW	PQ	YMN	US][UPYV	̂MNTN	YMN	̂STa	PW	US][YN\	[Q\	WM[UU	ZN	QSY	UNWW	YM[Q	YM[Y	\NWP̀Q[YN\	ZV	YMN	bQ\RWYTP[U	cSOOPWWPSQNTd		eRXXUNONQYW	[W	\NfPQN\	PQ	eN]YPSQ	ggh	Sf	YMN	i[ZST	i[̂j	[W	[ONQ\N\j	ON[QW	[UU	TNORQNT[YPSQ	fST	NOXUSVNNW	X[P\	PQ	[QV	ON\PRO	SYMNT	YM[Q	][WM	ST	TNPOZRTWNONQYW	fST	NkXNQWNW	ST	[QV	X[VONQYW	̂MP]M	[TN	QSY	̂[̀NW	̂PYMPQ	YMN	ON[QPQ̀	Sf	YMN	U[̂j	PQ]UR\PQ̀j	ZRY	QSY	UPOPYN\	YSj	MN[UYMj	̂NUf[TNj	QSQlS]]RX[YPSQ[U	\PW[ZPUPYVj	TNYPTNONQYj	_[][YPSQ	ZNQNfPYWj	MSUP\[V	X[V	[Q\	UPfN	PQWRT[Q]NdGHIJKJm	LMN	cSQYT[]Y	WM[UU	ZN	fSTfNPYN\	ZV	[	cSQYT[]YST	[Q\	MN	WM[UU	QSY	ZN	NQYPYUN\	YS	TN]NP_N	[QV	WRO	Sf	OSQNV	fST	[QV	̂STa	XNTfSTON\	MNTNRQ\NT	SQ	MPW	ST	MNT	WN]SQ\	]SQ_P]YPSQ	fST	̂PUUfRUUV	X[VPQ̀	UNWW	YM[Q	YMN	WYPXRU[YN\	̂[̀N	W][UN	nPQ]UR\PQ̀	WRXXUNONQYWo	[W	XTS_P\N\	PQ	YMN	i[ZST	i[̂j	eN]YPSQ	gghj	[W	[ONQ\N\j	ST	YMN	WYPXRU[YN\	OPQPORO	MSRTUV	̂[̀N	W][UN	nPQ]UR\PQ̀	WRXXUNONQYWo	[W	XTS_P\N\	PQ	YMN	i[ZST	i[̂j	eN]YPSQ	gghl\j	[W	[ONQ\N\dG	HIJm pqqrstuvwsxyMNTN	TNzRPTN\	ZV	U[̂	[XXTNQYP]NW	ORWY	ZN	TǸPWYNTN\j	PQ\P_P\R[UUVj	RQ\NT	[	ZSQ[	fP\N	XTS̀T[O	TǸPWYNTN\	̂PYM	YMN	{N̂	|STa	eY[YN	}NX[TYONQY	Sf	i[ZSTd		LMN	[UUŜ[ZUN	T[YPS	Sf	[XXTNQYP]NW	YS	~SRTQNVONQ	PQ	[QV	]T[fY	]U[WWPfP][YPSQ	WM[UU	QSY	ZN	̀TN[YNT	YM[Q	YMN	T[YPS	XNTOPYYN\	YS	YMN	]SQYT[]YST	[W	YS	MPW	ST	MNT	̂STa	fST]N	SQ	[QV	~SZ	RQ\NT	YMN	TǸPWYNTN\	XTS̀T[Od		�QV	NOXUSVNNj	̂MS	PW	QSY	TǸPWYNTN\	[W	[ZS_Nj	WM[UU	ZN	X[P\	YMN	XTN_[PUPQ̀	̂[̀N	T[YN	fST	YMN	]U[WWPfP][YPSQ	Sf	̂STa	MN	[]YR[UUV	XNTfSTON\d		LMN	]SQYT[]YST	ST	WRZ]SQYT[]YST	̂PUU	ZN	TNzRPTN\	YS	fRTQPWM	̂TPYYNQ	N_P\NQ]N	Sf	YMN	TǸPWYT[YPSQ	Sf	MPW	ST	MNT	XTS̀T[O	[Q\	[XXTNQYP]NW	[W	̂NUU	[W	Sf	YMN	[XXTSXTP[YN	T[YPSW	[Q\	̂[̀N	T[YNW	fST	YMN	[TN[	Sf	]SQWYTR]YPSQj	XTPST	YS	RWPQ̀	[QV	[XXTNQYP]NW	SQ	YMN	]SQYT[]Y	̂STad		neNN	eN]YPSQ	gghd�lNodG	HIJ� pxxv�t�stu	��	q���vw	w�turpwux�W	XTS_P\N\	PQ	eN]YPSQ	�h�	Sf	YMN	�NQNT[U	�RQP]PX[U	i[̂j	YMN	cSQYT[]YST	PW	XTSMPZPYN\	fTSO	[WWP̀QPQ̀j	YT[QWfNTTPQ̀j	]SQ_NVPQ̀j	WRZUNYYPQ̀	ST	SYMNT̂PWN	\PWXSWPQ̀	Sf	YMPW	cSQYT[]Yj	ST	Sf	MPW	ST	MNT	TP̀MY	YPYUNj	ST	PQYNTNWY	YMNTNPQj	ST	MPW	ST	MNT	XŜNT	YS	NkN]RYN	WR]M	]SQYT[]Y	ST	[QV	SYMNT	XNTWSQ	ST	]STXST[YPSQ	̂PYMSRY	YMN	XTN_PSRW	]SQWNQY	PQ	̂TPYPQ̀	Sf	YMN	SffP]NTj	ZS[T\	ST	[̀NQ]V	[̂[T\PQ̀	YMN	cSQYT[]Yd		bf	[QV	cSQYT[]YSTj	YS	̂MSO	[QV	]SQYT[]Y	PW	UNYj	̀T[QYN\	[Q\	[̂[T\N\j	[W	TNzRPTN\	ZV	U[̂j	ZV	[QV	SffP]NTj	ZS[T\	ST	[̀NQ]V	PQ	[	XSUPYP][U	WRZ\P_PWPSQj	ST	Sf	[QV	\PWYTP]Y	YMNTNPQj	WM[UU	̂PYMSRY	YMN	XTN_PSRW	̂TPYYNQ	]SQWNQY	WXN]PfPN\	PQ	WRZ\P_PWPSQ	SQN	Sf	YMPW	WN]YPSQj	[WWP̀Qj	YT[QWfNTj	]SQ_NVj	WRZUNY	ST	SYMNT̂PWN	\PWXSWN	Sf	WR]M	]SQYT[]Yj	ST	MPW	ST	MNT	TP̀MYj	YPYUN	ST	PQYNTNWY	YMNTNPQj	ST	MPW	ST	MNT	XŜNT	YS	NkN]RYN	WR]M	]SQYT[]Yj	YS	[QV	SYMNT	XNTWSQ	ST	]STXST[YPSQj	YMN	SffP]NTj	ZS[T\	ST	[̀NQ]V	̂MP]M	UNYj	O[\Nj	̀T[QYN\j	ST	[̂[T\N\	WR]M	]SQYT[]Y	WM[UU	TN_SaN	[Q\	[QQRU	WR]M	]SQYT[]Yj	[Q\	YMN	XSUPYP][U	WRZ\P_PWPSQ	ST	\PWYTP]Y	YMNTNPQj	[W	YMN	][WN	O[V	ZNj	[Q\	WR]M	SffP]NTj	ZS[T\	ST	[̀NQ]V	WM[UU	ZN	TNUPN_N\	[Q\	\PW]M[T̀N\	fSTO	[QV	[Q\	[UU	UP[ZPUPYV	[Q\	SZUP̀[YPSQW	̀TŜPQ̀	SRY	Sf	WR]M	]SQYT[]Y	YS	WR]M	]SQYT[]YSTj	[Q\	YS	YMN	XNTWSQ	ST	]STXST[YPSQ	YS	̂MP]M	WR]M	]SQYT[]Y	WM[UU	M[_N	ZNNQ	[WWP̀QN\j	YT[QWfNTTN\j	]SQ_NVN\j	WRZUNY	ST	SYMNT̂PWN	\PWXSWN\	Sfj	[Q\	WR]M	]SQYT[]YSTj	[Q\	MPW	ST	MNT	[WWP̀QNNWj	YT[QWfNTNNW	ST	WRZUNWWNNW	WM[UU	fSTfNPY	[Q\	USWN	[UU	OSQNVWj	YMNTNYSfSTN	N[TQN\	RQ\NT	WR]M	]SQYT[]Yj	Nk]NXY	WS	OR]M	[W	O[V	ZN	TNzRPTN\	YS	X[V	MPW	ST	MNT	NOXUSVNNWd		LMN	XTS_PWPSQW	Sf	YMPW	WN]YPSQ	WM[UU	QSY	MPQ\NTj	XTN_NQYj	ST	[ffN]Y	[Q	[WWP̀QONQY	ZV	[QV	WR]M	]SQYT[]YST	fST	YMN	ZNQNfPY	Sf	MPW	ST	MNT	]TN\PYSTW	O[\N	XRTWR[QY	YS	YMN	U[̂W	Sf	YMPW	WY[YNd�G	HIJ� �vt�srqrvtuvt��RTWR[QY	YS	YMN	e[fN	e]MSSUW	�̀[PQWY	�PSUNQ]N	PQ	�\R][YPSQ	�]Y	n�e����	UǸPWU[YPSQo	[Q\	�[TY	��	Sf	YMN	�ǸRU[YPSQW	Sf	YMN	cSOOPWWPSQNT	Sf	�\R][YPSQj	[QV	PQ\P_P\R[U	̂MSj	[W	[	TNWRUY	Sf	YMNPT	̂STa	SQ	YMPW	][XPY[U	XTS~N]Yj	̂PUU	OS_N	nST	OP̀T[YNo	PQ	[Q\	SRY	Sf	WYR\NQY	S]]RXPN\	[TN[W	fST	OSTN	YM[Q	fP_N	n�o	\[VW	[	VN[Tj	ORWY	ZN	fPQ̀NTXTPQYN\d		�UU	]SQYT[]YSTW	WM[UU	ZN	TNWXSQWPZUN	fST	fRUU	]SOXUP[Q]N	̂PYM	YMN	[XXUP][ZUN	fPQ̀NTXTPQYPQ̀	XTS_PWPSQW	Sf	{N̂	|STa�W	e���	iǸPWU[YPSQ	[Q\	�[TY	��	Sf	YMN	�ǸRU[YPSQW	Sf	YMN	cSOOPWWPSQNT	Sf	�\R][YPSQ	[Y	YMNPT	WSUN	]SWY	[Q\	NkXNQWNd
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CDEFGC�HDI�FDECJGHECI�HJGCCKCDE�LCEMCCD�ENC�OHGEFCP�NCGCEQ�HDI�PROCGPCICP�OGFQG�DCJQEFHEFQDPS�GCOGCPCDEHEFQDPS�QG�HJGCCKCDEPS�CFENCG�MGFEECD�QG�QGHTU�VNC�WQDEGHXE�YQXRKCDEP�KHZ�LC�HKCDICI�QG�KQIF[FCI�QDTZ�LZ�H�\QIF[FXHEFQDU�VNC�WQDEGHXE�YQXRKCDEP�PNHTT�DQE�LC�XQDPEGRCI�EQ�XGCHEC�H�XQDEGHXERHT�GCTHEFQDPNFO�Q[�HDZ�]FDI�LCEMCCD�HDZ�OCGPQDP�QG�CDEFEFCP�QENCG�ENHD�ENC�̂MDCG�HDI�WQDEGHXEQGU�VNC�WQDPEGRXEFQD�\HDHJCG�HDI�_GXNFECXE�PNHTTS�NQMC̀CGS�LC�CDEFETCI�EQ�OCG[QGKHDXC�HDI�CD[QGXCKCDE�Q[�QLTFJHEFQDP�RDICG�ENC�WQDEGHXE�YQXRKCDEP�FDECDICI�EQ�[HXFTFEHEC�OCG[QGKHDXC�Q[�ENCFG�IREFCPUa�bcbcd�efg�hijklmnkc�VNC�WQDEGHXE�YQXRKCDEP�[QGK�ENC�WQDEGHXE�[QG�WQDPEGRXEFQDU�VNC�WQDEGHXE�GCOGCPCDEP�ENC�CDEFGC�HDI�FDECJGHECI�HJGCCKCDE�LCEMCCD�ENC�OHGEFCP�NCGCEQ�HDI�PROCGPCICP�OGFQG�DCJQEFHEFQDPS�GCOGCPCDEHEFQDPS�QG�HJGCCKCDEPS�CFENCG�MGFEECD�QG�QGHTU�VNC�WQDEGHXE�KHZ�LC�HKCDICI�QG�KQIF[FCI�QDTZ�LZ�H�\QIF[FXHEFQDU�VNC�WQDEGHXE�YQXRKCDEP�PNHTT�DQE�LC�XQDPEGRCI�EQ�XGCHEC�H�XQDEGHXERHT�GCTHEFQDPNFO�Q[�HDZ�]FDI�opq�LCEMCCD�ENC�WQDEGHXEQG�HDI�ENC�_GXNFECXE�QG�ENC�_GXNFECXErP�XQDPRTEHDEPS�osq�LCEMCCD�ENC�̂MDCG�HDI�ENC�WQDPEGRXEFQD�\HDHJCG�QG�ENC�WQDPEGRXEFQD�\HDHJCGrP�XQDPRTEHDEPS�otq�LCEMCCD�ENC�̂MDCG�HDI�ENC�_GXNFECXE�QG�ENC�_GXNFECXErP�XQDPRTEHDEPS�ouq�LCEMCCD�ENC�WQDEGHXEQG�HDI�ENC�WQDPEGRXEFQD�\HDHJCG�QG�ENC�WQDPEGRXEFQD�\HDHJCGrP�XQDPRTEHDEPS�ovq�LCEMCCD�ENC�̂MDCG�HDI�H�wRLXQDEGHXEQG�QG�wRLxPRLXQDEGHXEQG�oyq�LCEMCCD�ENC�WQDPEGRXEFQD�\HDHJCG�HDI�ENC�_GXNFECXES�QG�ozq�LCEMCCD�HDZ�OCGPQDP�QG�CDEFEFCP�QENCG�ENHD�ENC�̂MDCG�HDI�WQDEGHXEQGU�VNC�WQDPEGRXEFQD�\HDHJCG�HDI�_GXNFECXE�PNHTTS�NQMC̀CGS�LC�CDEFETCI�EQ�OCG[QGKHDXC�HDI�CD[QGXCKCDE�Q[�QLTFJHEFQDP�RDICG�ENC�WQDEGHXE�FDECDICI�EQ�[HXFTFEHEC�OCG[QGKHDXC�Q[�ENCFG�IREFCPUabcbcd�efg�hijklmnkc�{NCGC�ENC�ECGK�|_JGCCKCDE|�QG�|WQDEGHXE|�FP�RPCI�FD�ENC�}CDCGHT�WQDIFEFQDPS�HDI�QENCG�WQDEGHXE�YQXRKCDEPS�FE�PNHTT�KCHD�ENC�PCOHGHEC�̂MDCGxWQDEGHXEQG�_JGCCKCDE�LCEMCCD�ENC�̂MDCG�HDI�CHXN�WQDEGHXEQG�FICDEF[FCI�FD�WQDIFEFQDP�Q[�ENC�WQDEGHXE�o}CDCGHTS�wROOTCKCDEHGZ�HDI�QENCG�XQDIFEFQDPqU�~a�bcbc��hijklmnkil�c�WQDEGHXEQGP�HGC�OCGPQDP�QG�CDEFEFCPS�QENCG�ENHD�ENC�WQDEGHXEQG�QG�wCOHGHEC�WQDEGHXEQGPS�MNQ�OCG[QGK�{QG]�RDICG�XQDEGHXEP�MFEN�ENC�̂MDCG�ENHE�HGC�HIKFDFPECGCI�LZ�ENC�_GXNFECXE�HDI�WQDPEGRXEFQD�\HDHJCGU��������a�bcbcbb����g�kijg��nfg���gc��VNC�\FTCPEQDC�wXNCIRTC�OGCOHGCI�LZ�ENC�_GXNFECXE�HDI�WQDPEGRXEFQD�\HDHJCG�XQDEHFDCI�FD�ENC��FI�YQXRKCDEP�MNFXN�FP�FDECDICI�EQ�XQQGIFDHEC�ENC�XQKOTCEFQD�Q[�ENC�{QG]�QD�ENC��GQ�CXEU��a�bcbcbd�hij�kl�nk�ij����g�kijgc�_�IRC�IHEC�QG�LCDXNKHG]�[QG�XGFEFXHT�OHEN�MQG]�FECKP�FICDEF[FCI�LZ�ENC�_GXNFECXE�HDI�WQDPEGRXEFQD�\HDHJCG�MNFXN�WQDEGHXEQGP�KRPE�PHEFP[Z�FD�QGICG�EQ�XQKOTCEC�ENC��GQ�CXE�LZ�ENC�PRLPEHDEFHT�XQKOTCEFQD�IHECUa�bcbcb��hij�kl�nk�ij��nfg���g���_�XQKOGCNCDPF̀C�PXNCIRTC�Q[�HTT�Q[�ENC�{QG]�MNFXN�CHXN�FDIF̀FIRHT�WQDEGHXEQG�KRPE�XQKOTCEC�FD�QGICG�EQ�XQKOTCEC�ENCFG�{QG]�FD�HXXQGIHDXC�MFEN�ENC�\FTCPEQDC�wXNCIRTCU�VNFP�WQDPEGRXEFQD�wXNCIRTC�KRPE�LC�FD�PR[[FXFCDE�ICEHFT�LGCH]FDJ�IQMD�FECKP�Q[�{QG]�HDI�FD�HD�CTCXEGQDFX�[QGKHE�MFEN�OGCICXCPPQG�TQJFX�FD�H�[QGKHE�GCHPQDHLTZ�GC�RCPECI�LZ�ENC�WQDPEGRXEFQD�\HDHJCGUa�bcbcb��hiil��jmkg��hij�kl�nk�ij��nfg���gc�VNC�WQQGIFDHECI�wXNCIRTC�XGCHECI�LZ�ENC�WQDPEGRXEFQD�\HDHJCG�LHPCI�ROQD�CHXN�WQDEGHXEQGrP�HOOGQ̀CI�WQDPEGRXEFQD�wXNCIRTC�MNFXN�XQQGIFDHECP�HTT�Q[�ENC�{QG]�HXEF̀FEFCP�EQ�LC�XQKOTCECI�LZ�ENC�PRLPEHDEFHT�XQKOTCEFQD�IHECUa�bcbcb���li�gnk��nfg���gc��VNC��GQ�CXE�wXNCIRTC�MNFXN�FDXQGOQGHECP�HDI�FDXTRICP�ENC�_GXNFECXErP�ICPFJD�MQG]�ENGQRJN�ENC�PRLPEHDEFHT�XQKOTCEFQD�Q[�ENC��GQ�CXEU��a�bcbcb����h����������������e����abcbcb�cb�VNC�ECGK�|�CGCFD|�PNHTT�KCHD�ENC�XQDECDEP�Q[�ENC�WQDEGHXE�YQXRKCDEP�HDI���QG�ENC�XQDECDEP�Q[�ENC�OHGEFXRTHG�PCXEFQD�MNCGC�ENFP�ECGK�HOOCHGPUabcbcb�cd�VNC�ECGK�|�DIFXHECI|�HP�RPCI��CGCFD�PNHTT�KCHD�PNQMD�QD�ENC�YGHMFDJP�QG�ICPXGFLCI�FD�ENC�WQDEGHXE�YQXRKCDEPUabcbcb�c��VNC�ECGK�|WQDXCHTCI|�HP�RPCI��CGCFD�PNHTT�KCHD�FECKP�NFIICD�[GQK�PFJNE�FD�PRXN�TQXHEFQDP�HP�EGCDXNCPS�
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CDEFGFH�FDEIJFH�IKLLGM�FNECGFH�OEPPFH�FPEQFH�EQRSG�CGTPTUVF�EUM�ODGLG�TU�FTVDJ�TU�CLEOP�FNECGF�RL�FGLSTCG�JKUUGPFWXYZYZY[Z\�]DG�JGL̂�_̀aNRFGM_�EF�KFGM�bGLGTU�FDEPP�̂GEU�URJ�_CRUCGEPGM_�EF�MGITUGM�bGLGTU�EUM�JDG�FNECGF�QGDTUM�URL̂EPPc�CPRFGM�MRRLF�FKCD�EF�TUJGLTRLF�RI�CEQTUGJFWXYZYZY[Zd�]DG�JGL̂�_eLRMKCJ_�EF�KFGM�bGLGTU�FDEPP�TUCPKMG�̂EJGLTEPFH�FcFJĜF�EUM�f�RL�GgKTN̂ GUJW_XYZYZY[Z[�]DG�JGL̂�_hKLUTFD_�EF�KFGM�bGLGTU�FDEPP�̂GEU�IKLUTFD�EUM�MGPTSGL�JR�JDG�iRQFTJG�EPP�NLRMKCJF�UGCGFFELc�JDEJ�ELG�CRUUGCJGM�OTJD�JDG�jRLk�TUCPKMTUV�KUPREMTUVH�DEUMPTUVH�JLEUFNRLJTUV�KUOLENNTUV�EUM�TUFNGCJTUV�JDRFG�NLRMKCJF�JR�QG�TUFJEPPGMWXYZYZY[Zl�]DG�JGL̂�_mUFJEPP_�EF�KFGM�bGLGTU�FDEPP�̂GEU�IKLUTFD�EPP�PEQRL�EUM�NGLIRL̂�EPP�RNGLEJTRUF�CRUUGCJGM�OTJD�EFFĜQPcH�GLGCJTRUH�EUCDRLTUVH�TUFJEPPEJTRU�RI�NLRMKCJF�RL�ORLkH�ITUTFDTUVH�CKLTUVH�ITUTFDTUVH�CPGEUTUV�EUM�FT̂TPEL�RNGLEJTRUF�TUCPKMTUV�FKNNPcTUV�EPP�UGCGFFELc�JRRPFH�LTVVTUV�EUM�GgKTN̂ GUJ�JR�MR�JDG�ORLkH�EUM�CRUUGCJ�KNH�JGFJH�NPECG�TU�RNGLEJTRU�EUM�FGLSTCG�FKCD�NLRMKCJFWXYZYZY[Zn�]DG�JGL̂�_eLRSTMG_�EF�KFGM�bGLGTU�FDEPP�̂GEU�IKLUTFDH�OTJDRKJ�PT̂TJEJTRUH�EPP�PEQRLH�NLRMKCJFH�̂EJGLTEPFH�GgKTN̂ GUJH�JLEUFNRLJEJTRUH�FGLSTCGFH�GJCW�LGgKTLGM�JR�TUFJEPPH�CR̂ NPGJG�JDG�ORLkH�EUM�fRL�JR�JGFJ�EUM�NPECG�TU�RNGLEJTRUfFGLSTCGWXYZYZY[Zo�]DG�JGL̂�_eTNTUV_�EF�KFGM�bGLGTU�FDEPP�̂GEU�NTNGH�LTVTM�CRUMKTJH�ITJJTUVFH�SEPSGFH�DEUVGLF�EUM�RJDGL�ECCGFFRLTGFH�ODTCD�CR̂ NLTFG�E�FcFJĜWXYZYZY[ZYp�]DG�JGL̂F�_GgKEP_H�_NLRNGL_H�_FEJTFIECJRLc_H�_ORLk̂ EUPTkG_�EUM�ORLMF�RI�FT̂TPELPc�T̂NPTGM�TUJGLNLGJEJTRUH�iKMV̂ GUJ�RL�RNTUTRUH�FDEPP�QG�KUMGLFJRRM�JR�̂GEU�_TU�JDG�RNTUTRU�RI�JDG�qLCDTJGCJWXYZYZY[ZYY�qF�KFGM�bGLGTUH�JDG�JGL̂F�_rGUGLEP�sRUJLECJRL_�EUM�_rGUGLEP�sRUFJLKCJTRU�sRUJLECJRL_�DESG�JDG�FÊG�ĜEUTUVWXYZYZY[ZYt�eGLFTFJGUJPc�IETPFW��]DG�NDLEFG�_NGLFTFJGUJPc�IETPF_�EUM�RJDGL�FT̂TPEL�GaNLGFFTRUFH�EF�KFGM�TU�LGIGLGUCG�JR�JDG�sRUJLECJRLH�FDEPP�QG�TUJGLNLGJGM�JR�̂GEU�EUc�CR̂ QTUEJTRU�RI�ECJF�EUM�R̂ TFFTRUFH�JDEJ�CEKFG�JDG�uOUGL�EUMfRL�JDG�uOUGLvF�qKJDRLTwGM�xGNLGFGUJEJTSG�JR�LGEFRUEQPc�CRUCPKMG�JDEJ�JDG�sRUJLECJRL�OTPP�URJ�CR̂ NPGJG�JDG�jRLk�OTJDTU�JDG�sRUJLECJ�]T̂GH�IRL�JDG�sRUJLECJ�yK̂ �RL�TU�ODEJ�JDGc�LGEFRUEQPc�MGĜ�URJ�JR�QG�TU�FKQFJEUJTEP�CR̂ NPTEUCG�OTJD�JDG�LGgKTLĜGUJF�RI�JDG�sRUJLECJ�zRCK̂ GUJFW{|}~�dXYZtZ\�jDGLG�TJĜF�ELG�FNGCTITGM�Qc�JDG�KFG�RI�E�LGIGLGUCG�FJEUMELM�URJ�QRKUM�TU�JDG�FNGCTITCEJTRUFH�JDG�MEJG�RI�JDG�LGIGLGUCG�FJEUMELM�FDEPP�QG�JDG�PEJGFJ�GMTJTRU�EJ�JDG�JT̂G�RI�FTVUTUV�JDG�sRUJLECJ�GaCGNJ�EF�FNGCTITCEPPc�TUMTCEJGM�RJDGLOTFGWXYZtZd���]DG�LGIGLGUCG�TU�JDG�yNGCTITCEJTRUF�LGVELMTUV�JDG�MTSTFTRU�RL�FGNELEJTRU�RI�JDG�jRLk�ÊRUV�JcNGF�RI�JLEMGF�RL�RCCKNEJTRUF�TF�RUPc�IRL�JDG�FKVVGFJGM�NKLNRFG�RI�CRRLMTUEJTUV�JDG�jRLk�RI�JDG�MTIIGLGUJ�JLEMGFH�GJCW�QKJ�TJ�FDEPP�QG�JDG�sRUJLECJRLvF�GUJTLG�LGFNRUFTQTPTJc�IRL�JDG�NLRNGL�CRRLMTUEJTRU�EUM�CR̂ NPGJTRU�RI�EPP�JDG�jRLk�MGFCLTQGM�TU�JDG�_yNGCTITCEJTRUF_�ODGJDGL�NGLIRL̂GM�Qc�JDG�sRUJLECJRL�RL�yKQCRUJLECJRLFH�TI�EUcWXYZtZ[�mU�JDG�GSGUJ�RI�TUCRUFTFJGUCTGF�OTJDTU�RL�QGJOGGU�NELJF�RI�JDG�sRUJLECJ�zRCK̂ GUJF�RL�QGJOGGU�JDG�sRUJLECJ�zRCK̂ GUJF�EUM�ENNPTCEQPG�FJEUMELMFH�CRMGF�EUM�RLMTUEUCGFH�JDG�sRUJLECJRL�FDEPP�����NLRSTMG�JDG�QGJJGL�gKEPTJc�RL�VLGEJGL�gKEUJTJc�RI�ORLk�RL�����CR̂ NPc�OTJD�JDG�̂RLG�FJLTUVGUJ�LGgKTLĜGUJF��GTJDGL�RL�QRJD�TU�ECCRLMEUCG�OTJD�JDG�qLCDTJGCJvF�TUJGLNLGJEJTRUW��]DG�JGL̂F�EUM�NLRSTFTRUF�RI�JDTF�yGCJTRUH�DROGSGLH�FDEPP�URJ�LGPTGSG�JDG�sRUJLECJRL�RI�EUc�RI�JDG�RQPTVEJTRUF�FGJ�IRLJD�GPFGODGLG�bGLGTUWW�� uU�JDG�zLEOTUVFH�VTSGU�MT̂GUFTRUF�FDEPP�JEkG�NLGCGMGUCG�RSGL�FCEPGM�̂GEFKLĜGUJF�EUM�PELVG�FCEPG�MLEOTUVF�RSGL�F̂EPP�FCEPG�zLEOTUVFWW�� �GIRLG�RLMGLTUV�EUc�̂EJGLTEPF�RL�MRTUV�EUc�ORLkH�JDG�sRUJLECJRL�EUM�GECD�yKQCRUJLECJRL�FDEPP�SGLTIc�ĜEFKLĜGUJF�EJ�JDG�eLRiGCJ�yTJG�EUM�FDEPP�QG�LGFNRUFTQPG�IRL�JDG�CRLLGCJUGFF�RI�FKCD�̂GEFKLĜGUJFW���R�GaJLE�
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CDEFGH�IF�CIJKHLMENOIL�POQQ�RH�EQQIPHS�IL�ECCITLN�IU�SOUUHFHLCHM�RHNPHHL�ECNTEQ�SOJHLMOILM�ELS�NDH�SOJHLMOILM�OLSOCENHS�IL�NDH�VFEPOLGMW��XLY�SOUUHFHLCH�PDOCD�JEY�RH�UITLS�MDEQQ�RH�MTRJONNHS�NI�NDH�XFCDONHCN�UIF�FHMIQTNOIL�RHUIFH�KFICHHSOLG�POND�NDH�ZIF[WW\� ]U�E�JOLIF�CDELGH�OL�NDH�ZIF[�OM�UITLS�LHCHMMEFY�STH�NI�ECNTEQ�UOHQS�CILSONOILM̂�NDH�_ILNFECNIF�MDEQQ�MTRJON�SHNEOQHS�SFEPOLGM�IU�MTCD�SHKEFNTFH�UIF�NDH�EKKFÌEQ�RY�NDH�XFCDONHCN�RHUIFH�JE[OLG�NDH�CDELGHWabcdce�fgHCTNOIL�IU�NDH�_ILNFECN�RY�NDH�_ILNFECNIF�OM�E�FHKFHMHLNENOIL�NDEN�NDH�_ILNFECNIF�DEM�CEFHUTQQY�HgEJOLHS�NDH�_ILNFECN�VICTJHLNM�ELS�NDH�MONĤ�ELS�FHKFHMHLNM�NDEN�NDH�_ILNFECNIF�OM�NDIFITGDQY�UEJOQOEF�POND�NDH�LENTFH�ELS�QICENOIL�IU�NDH�ZIF[̂�NDH�MONĤ�NDH�MKHCOUOC�CILSONOILM�TLSHF�PDOCD�NDH�ZIF[�OM�NI�RH�KHFUIFJHŜ�ELS�EQQ�JENNHFM�PDOCD�JEY�OL�ELY�PEY�EUUHCN�NDH�ZIF[�IF�ONM�KHFUIFJELCHW��hDH�_ILNFECNIF�UTFNDHF�FHKFHMHLNM�NDEN�EM�E�FHMTQN�IU�MTCD�HgEJOLENOILM�ELS�OL̀HMNOGENOILM̂�NDH�_ILNFECNIF�NDIFITGDQY�TLSHFMNELSM�NDH�_ILNFECN�VICTJHLNM�ELS�NDHOF�OLNHLN�ELS�KTFKIMĤ�ELS�OM�UEJOQOEF�POND�EQQ�EKKQOCERQH�CISHM̂�IFSOLELCHM̂�QEPM̂�FHGTQENOILM̂�ELS�FTQHM�EM�NDHY�EKKQY�NI�NDH�ZIF[̂�ELS�NDEN�NDH�_ILNFECNIF�POQQ�EROSH�RY�MEJHW��_QEOJM�UIF�ESSONOILEQ�NOJH�IF�ESSONOILEQ�CIJKHLMENOIL�EM�E�FHMTQN�IU�NDH�_ILNFECNIFiM�UEOQTFH�NI�UIQQIP�NDH�UIFHGIOLG�KFICHSTFH�ELS�NI�UEJOQOEFOjH�ONMHQU�POND�EQQ�CILSONOILM�ELS�NDH�_ILNFECN�VICTJHLNM�POQQ�LIN�RH�KHFJONNHSWhHFJM�CEKONEQOjHS�OL�NDHMH�kHLHFEQ�_ILSONOILM�OLCQTSH�NDIMH�NDEN�EFH�lmn�MKHCOUOCEQQY�SHUOLHŜ�lon�NDH�NONQHM�IU�LTJRHFHS�EFNOCQHM̂�IF�l\n�NDH�NONQHM�IU�INDHF�SICTJHLNM�KTRQOMDHS�RY�NDH�XJHFOCEL�]LMNONTNH�IU�XFCDONHCNMW�_EKONEQOjHS�NHFJM�OL�INDHF�_ILNFECN�VICTJHLNM�MDEQQ�RH�SHUOLHS�EM�UITLS�pHFHOLW�qrst�ua�bcvcb�hDH�XFCDONHCN�ELS�NDH�XFCDONHCNiM�CILMTQNELNM�MDEQQ�RH�SHHJHS�NDH�ETNDIFM�ELS�IPLHFM�IU�NDHOF�FHMKHCNÒH�]LMNFTJHLNM�IU�wHF̀OCĤ�OLCQTSOLG�NDH�VFEPOLGM�ELS�wKHCOUOCENOILM̂�ELS�FHNEOL�EQQ�CIJJIL�QEP̂�MNENTNIFŶ�ELS�INDHF�FHMHF̀HS�FOGDNM�OL�NDHOF�]LMNFTJHLNM�IU�wHF̀OCĤ�OLCQTSOLG�CIKYFOGDNMW�hDH�_ILNFECNIF̂�wTRCILNFECNIFM̂�MTRxMTRCILNFECNIFM̂�wTRxMTRCILNFECNIFM̂�ELS�MTKKQOHFM�MDEQQ�LIN�IPL�IF�CQEOJ�E�CIKYFOGDN�OL�NDH�]LMNFTJHLNM�IU�wHF̀OCHW�wTRJONNEQ�IF�SOMNFORTNOIL�NI�JHHN�IUUOCOEQ�FHGTQENIFY�FHyTOFHJHLNM�IF�UIF�INDHF�KTFKIMHM�OL�CILLHCNOIL�POND�NDH�zFI{HCN�OM�LIN�NI�RH�CILMNFTHS�EM�KTRQOCENOIL�OL�SHFIGENOIL�IU�NDH�XFCDONHCNiM�IF�XFCDONHCNiM�CILMTQNELNMi�FHMHF̀HS�FOGDNMW|a�bcucb�fgCHKN�EM�INDHFPOMH�KFÌOSHS�OL�wHCNOIL�mW}Wô�PDHFH�NDH�_ILNFECN�VICTJHLNM�FHyTOFH�ILH�KEFNY�NI�LINOUY�IF�GÒH�LINOCH�NI�NDH�INDHF�KEFNŶ�MTCD�LINOCH�MDEQQ�RH�KFÌOSHS�OL�PFONOLG�NI�NDH�SHMOGLENHS�FHKFHMHLNENÒH�IU�NDH�KEFNY�QOMNHS�OL�XFNOCQH�~�IU�NDH�XGFHHJHLN�NI�PDIJ�NDH�LINOCH�OM�ESSFHMMHS�ELS�MDEQQ�RH�SHHJHS�NI�DÈH�RHHL�STQY�MHF̀HS�OU�SHQÒHFHS�OL�KHFMIL̂�RY�JEOQ̂�RY�CITFOHF̂�IF�RY�HQHCNFILOC�NFELMJOMMOIL�OU�E�JHNDIS�UIF�HQHCNFILOC�NFELMJOMMOIL�OM�MHN�UIFND�OL�NDH�XGFHHJHLNWa�bcucd��INOCH�IU�_QEOJM�EM�KFÌOSHS�OL�wHCNOIL�m�WmW\�m�WmWoWm�MDEQQ�RH�KFÌOSHS�OL�PFONOLG�ELS�MDEQQ�RH�SHHJHS�NI�DÈH�RHHL�STQY�MHF̀HS�ILQY�OU�SHQÒHFHS�NI�NDH�SHMOGLENHS�FHKFHMHLNENÒH�IU�NDH�KEFNY�NI�PDIJ�NDH�LINOCH�OM�ESSFHMMHS�RY�CHFNOUOHS�IF�FHGOMNHFHS�JEOQ̂�IF�RY�CITFOHF�KFÌOSOLG�KFIIU�IU�SHQÒHFYW|a��bc������������]L�LI�H̀HLN�MDEQQ�NDH��PLHF�IF�NDH�XFCDONHCN�DÈH�ELY�FHMKILMOROQONY�UIF�NDH�_ILNFECNIFiM�CILMNFTCNOIL�JHELM̂�JHNDISM̂�NHCDLOyTHM̂�MHyTHLCHM̂�KFICHSTFHM�IF�UIF�MEUHNY�IF�UIF�MEUHNY�KFHCETNOILM�ELS�KFIGFEJM�OL�CILLHCNOIL�POND�NDH�ZIF[�LINPONDMNELSOLG�ELY�IU�NDH�FOGDNM�ELS�ETNDIFONY�GFELNHS�NDH��PLHF�OL�NDH�_ILNFECN�VICTJHLNMW�qrst�ea�dcbcd�hDH��PLHF�MDEQQ�UTFLOMD�NI�NDH�_ILNFECNIF̂�PONDOL�UOUNHHL�SEYM�EUNHF�FHCHOKN�IU�E�PFONNHL�FHyTHMN̂�OLUIFJENOIL�LHCHMMEFY�ELS�FHQH̀ELN�UIF�NDH�_ILNFECNIF�NI�H̀EQTENĤ�GÒH�LINOCH�IÛ�IF�HLUIFCH�JHCDELOCiM�QOHL�FOGDNMW�wTCD�OLUIFJENOIL�MDEQQ�OLCQTSH�E�CIFFHCN�MNENHJHLN�IU�NDH�FHCIFS�QHGEQ�NONQH�NI�NDH�KFIKHFNY�IL�PDOCD�NDH�zFI{HCN�OM�QICENHŜ�TMTEQQY�FHUHFFHS�NI�EM�NDH�MONĤ�ELS�NDH��PLHFiM�OLNHFHMN�NDHFHOLW
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C�DED�FGHIJKLJ�MN�OPJ�QRKJSTU�VHKWKLHWX�YSSWKZJ[JKOUC�DEDE\�]̂_̀̂�à�b̀ccdebdcdea�̀f�agd�h`̂ij�kel�mǹe�ô_aade�̂dpmdqa�rs�agd�t̀eâkbà̂j�agd�uoed̂�qgkvv�fm̂e_qg�à�agd�t̀eâkbà̂�̂dkq̀ekrvd�dw_ldebd�agka�agd�uoed̂�gkq�ckld�f_ekeb_kv�k̂̂kexdcdeaq�à�fmvf_vv�agd�uoed̂yq�̀rv_xka_̀eq�meld̂�agd�t̀eâkbaz�{gd�t̀eâkbà̂�qgkvv�gkwd�è�̀rv_xka_̀e�à�b̀ccdebd�agd�h`̂i�mea_v�agd�uoed̂�n̂̀ w_ldq�qmbg�dw_ldebdz�|f�b̀ccdebdcdea�̀f�agd�h`̂i�_q�ldvksdl�meld̂�ag_q�}dba_̀e�~z~z�j�agd�t̀eâkba�{_cd�qgkvv�rd�d�adeldl�knn̂̀ n̂_kadvszC�DEDED��̀vv̀o_ex�b̀ccdebdcdea�̀f�agd�h`̂i�kel�mǹe�ô_aade�̂dpmdqa�rs�agd�t̀eâkbà̂j�agd�uoed̂�qgkvv�fm̂e_qg�à�agd�t̀eâkbà̂�̂dkq̀ekrvd�dw_ldebd�agka�agd�uoed̂�gkq�ckld�f_ekeb_kv�k̂̂kexdcdeaq�à�fmvf_vv�agd�uoed̂yq�̀rv_xka_̀eq�meld̂�agd�t̀eâkba�̀evs�_f�����agd�uoed̂�fk_vq�à�ckid�nkscdeaq�à�agd�t̀eâkbà̂�kq�agd�t̀eâkba��̀bmcdeaq�̂dpm_̂d���~��agd�t̀eâkbà̂�_ldea_f_dq�_e�ô_a_ex�k�̂dkq̀ekrvd�b̀ebd̂e�̂dxk̂l_ex�agd�uoed̂yq�kr_v_as�à�ckid�nkscdea�ogde�lmd���`̂�����k�bgkexd�_e�agd�h`̂i�ckad̂_kvvs�bgkexdq�agd�t̀eâkba�}mcz�|f�agd�uoed̂�fk_vq�à�n̂̀ w_ld�qmbg�dw_ldebdj�kq�d̂pm_̂dlj�o_ag_e�f̀m̂adde�lksq�̀f�agd�t̀eâkbà̂yq�̂dpmdqaj�agd�t̀eâkbà̂�cks�_ccdl_kadvs�qàn�agd�h`̂i�kelj�_e�agka�dwdeaj�qgkvv�èa_fs�agd�uoed̂�agka�agd�h`̂i�gkq�qànndlz��̀odwd̂j�_f�agd�̂dpmdqa�_q�ckld�rdbkmqd�k�bgkexd�_e�agd�h`̂i�ckad̂_kvvs�bgkexdq�agd�t̀eâkba�}mc�meld̂�����kr̀wdj�agd�t̀eâkbà̂�cks�_ccdl_kadvs�qàn�̀evs�agka�ǹ â_̀e�̀f�agd�h`̂i�kffdbadl�rs�agd�bgkexd�mea_v�̂dkq̀ekrvd�dw_ldebd�_q�n̂̀ w_ldlz�|f�agd�h`̂i�_q�qànndl�meld̂�ag_q�}dba_̀e�~z~z~j�agd�t̀eâkba�{_cd�qgkvv�rd�d�adeldl�knn̂̀ n̂_kadvs�kel�agd�t̀eâkba�}mc�qgkvv�rd�_eb̂dkqdl�rs�agd�kc̀ mea�̀f�agd�t̀eâkbà̂yq�̂dkq̀ekrvd�b̀qaq�̀f�qgmal̀oej�ldvks�kel�qak̂a�mnj�nvmq�_ead̂dqa�kq�n̂̀ w_ldl�_e�agd�t̀eâkba��̀bmcdeaqzC�DEDE���fad̂�agd�uoed̂�fm̂e_qgdq�dw_ldebd�̀f�f_ekeb_kv�k̂̂kexdcdeaq�meld̂�ag_q�}dba_̀e�~z~j�agd�uoed̂�qgkvv�èa�ckad̂_kvvs�wk̂s�qmbg�f_ekeb_kv�k̂̂kexdcdeaq�o_ag̀ma�n̂_̀̂�èa_bd�à�agd�t̀eâkbà̂zC�DEDE��hgd̂d�agd�uoed̂�gkq�ldq_xekadl�_ef̀̂cka_̀e�fm̂e_qgdl�meld̂�ag_q�}dba_̀e�~z~�kq��b̀ef_ldea_kvj��agd�t̀eâkbà̂�qgkvv�iddn�agd�_ef̀̂cka_̀e�b̀ef_ldea_kv�kel�qgkvv�èa�l_qbv̀qd�_a�à�kes�̀agd̂�nd̂q̀ez��̀odwd̂j�agd�t̀eâkbà̂�cks�l_qbv̀qd��b̀ef_ldea_kv��_ef̀̂cka_̀ej�kfad̂�qdwde�����lksqy�èa_bd�à�agd�uoed̂j�ogd̂d�l_qbv̀qm̂d�_q�̂dpm_̂dl�rs�vkoj�_ebvml_ex�k�qmrǹdek�̀̂�̀agd̂�f̀̂c�̀f�b̀cnmvq̀ ŝ�vdxkv�n̂̀ bdqq�_qqmdl�rs�k�b̀m̂a�̀̂�x̀wd̂ecdeakv�dea_asj�̀̂�rs�b̀m̂a�`̂�k̂r_âkà̂�q��̀̂ld̂z�{gd�t̀eâkbà̂�cks�kvq̀�l_qbv̀qd��b̀ef_ldea_kv��_ef̀̂cka_̀e�à�_aq�dcnv̀sddqj�b̀eqmvakeaqj�qm̂da_dqj�}mrb̀eâkbà̂q�kel�agd_̂�dcnv̀sddqj�}mr�qmrb̀eâkbà̂qj�kel�̀agd̂q�og̀�eddl�à�ièo�agd�b̀eadea�̀f�qmbg�_ef̀̂cka_̀e�q̀vdvs�kel�d�bvmq_wdvs�f̀̂�agd�]̂ �̀dba�kel�og̀�kx̂dd�à�ck_eak_e�agd�b̀ef_ldea_kv_as�̀f�qmbg�_ef̀̂cka_̀ezC�DED���KOJKOHMKWXX��Q[HOOJIC�DE�E\���bdna�f̀̂�nd̂c_aq�kel�fddq�agka�k̂d�agd�̂dqǹeq_r_v_as�̀f�agd�t̀eâkbà̂�meld̂�agd�t̀eâkba��̀bmcdeaqj�_ebvml_ex�ag̀qd�̂dpm_̂dl�meld̂�}dba_̀e��z�z�j�agd�uoed̂�qgkvv�qdbm̂d�kel�nks�f̀̂�edbdqqk̂s�knn̂̀ wkvqj�dkqdcdeaqj�kqqdqqcdeaq�kel�bgk̂xdq�̂dpm_̂dl�f̀̂�b̀eqâmba_̀ej�mqd�̀̂�̀bbmnkebs�̀f�nd̂ckedea�qâmbam̂dq�̀̂�f̀̂�nd̂ckedea�bgkexdq�_e�d�_qa_ex�fkb_v_a_dqz��evdqq�̀agd̂o_qd�n̂̀ w_ldl�meld̂�agd�t̀eâkba��̀bmcdeaqj�agd�uoed̂j�kqq_qadl�rs�agd�t̀eqâmba_̀e��kekxd̂j��kekxd̂�kel��̂bg_adbaj�qgkvv�qdbm̂d�kel�nks�f̀̂�agd�rm_vl_ex�nd̂c_az�C�DE�E��|f�agd�dcnv̀scdea�̀f�agd�t̀eqâmba_̀e��kekxd̂�̀̂��̂bg_adba�ad̂c_ekadqj�agd�uoed̂�qgkvv�dcnv̀s�k�qmbbdqq̀ �̂b̀eqâmba_̀e�ckekxd̂�̀̂�k̂bg_adba�à�og̀c�agd�t̀eâkbà̂�gkq�è�̂dkq̀ekrvd�̀r�dba_̀e�kel�og̀qd�qakamq�meld̂�agd�t̀eâkba��̀bmcdeaq�qgkvv�rd�agka�̀f�agd�t̀eqâmba_̀e��kekxd̂�̀̂��̂bg_adbaj�̂dqndba_wdvszC�DE�E��{gd��ǹe�agd�̂dpmdqa�̀f�agd��̂bg_adbaj�agd�uoed̂�qgkvv�fm̂e_qg�qm̂wdsq�ldqb̂_r_ex�ngsq_bkv�bgk̂kbad̂_qa_bqj�vdxkv�v_c_aka_̀eq�kel�ma_v_as�v̀bka_̀eq�f̀̂�agd�q_ad�̀f�agd�]̂ �̀dbaj�kel�k�vdxkv�ldqb̂_na_̀e�̀f�agd�q_adz�{gd�t̀eâkbà̂�qgkvv�rd�dea_avdl�à�̂dvs�̀e�agd�kbbm̂kbs�̀f�_ef̀̂cka_̀e�fm̂e_qgdl�rs�agd�uoed̂�d�bdna�à�agd�d�adea�agka�agd�t̀eâkbà̂�ièoq�̀̂�̂dkq̀ekrvs�qg̀mvl�ièo�qmbg�_ef̀̂cka_̀e�à�rd�_ekbbm̂kad�̀̂�_eb̀cnvdadj�rma�qgkvv�d�d̂b_qd�n̂̀ nd̂�n̂dbkma_̀eq�̂dvka_ex�à�agd�qkfd�nd̂f̀̂ckebd�̀f�agd�h`̂iz��t̀eâkbà̂�qgkvv�rd�̂dqǹeq_rvd�f̀̂�vks_ex�̀ma�agd�h`̂ij�qgkvv�n̂̀ adba�kel�n̂dqd̂wd�agd�dqakrv_qgdl�̂dfd̂debd�ǹ_eaq�kel�qgkvv�ckid�è�bgkexdq�̀̂�̂dv̀bka_̀eq�o_ag̀ma�agd�n̂_̀̂�ô_aade�knn̂̀ wkv�̀f�agd�uoed̂z��t̀eâkbà̂�qgkvv�̂dǹ â�à�agd��̂bg_adba�ogdedwd̂�kes�̂dfd̂debd�ǹ_ea�_q�v̀qa�̀̂�ldqầsdlj�̀̂�̂dpm_̂dq�̂dv̀bka_̀e�rdbkmqd�̀f�edbdqqk̂s�bgkexdq�_e�x̂kldq�̀̂�v̀bka_̀eqj�kel�qgkvv�rd�̂dqǹeq_rvd�f̀̂�agd�kbbm̂kad�̂dnvkbdcdea�̀̂�̂dv̀bka_̀e�̀f�qmbg�̂dfd̂debd�ǹ_eaq�rs�n̂̀ fdqq_̀ekvvs�pmkv_f_dl�nd̂q̀eedvz�Y�F��|f�agd�t̀eâkbà̂�fk_vq�à�b̀^̂dba�h`̂i�agka�_q�èa�_e�kbb̀ l̂kebd�o_ag�agd�̂dpm_̂dcdeaq�̀f�agd�t̀eâkba��̀bmcdeaq�kq�d̂pm_̂dl�rs�}dba_̀e��~z~�̀̂�̂dndkadlvs�fk_vq�à�bk̂̂s�̀ma�h`̂i�_e�kbb̀ l̂kebd�o_ag�agd�t̀eâkba��̀bmcdeaqj�kq�
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CDEF�GH�IJKJL�MNOPQRSTU�TV�RWO�XTURYZPR�[\�RWO�XTURYZPRTY�S]�Z�YÔYO]OURZRSTU�RWZR�RWO�XTURYZPRTY�WZ]�_S]SRÒ�RWO�]SROa�[OPTbO�cOUOYZdd\�VZbSdSZY�eSRW�dTPZd�PTÙSRSTU]�QÙOY�eWSPW�RWO�fTYg�S]�RT�[O�̂OYVTYbÒa�ZÙ�PTYYOdZRÒ�̂OY]TUZd�T[]OY_ZRSTU]�eSRW�YOhQSYObOUR]�TV�RWO�XTURYZPR�iTPQbOUR]jH��IJKJL k\�ONOPQRSUc�RWO�XTURYZPRa�XTURYZPRTY�YÔYO]OUR]�ZÙ�eZYYZUR]�RT�RWO�leUOY�RWZRmJL XTURYZPRTY�S]�ZÙ�eSdd�[O�VSUZUPSZdd\�YO]̂TU]S[dO�ZÙ�WZ]�ZÙ�eSdd�WZ_O�]QVVSPSOUR�dShQS̀SR\�RT�bOOR�SR]�VSUZUPSZd�YO]̂TU]S[SdSRSO]�QÙOY�RWO�XTURYZPR�ZÙ�VTY�Zdd�TRWOY�nYToOPR]�SU�eWSPW�XTURYZPRTY�S]�TY�bZ\�[OPTbO�SU_Td_ÒpJK XTURYZPRTY�WZ]�PZYOVQdd\�ONZbSUÒ�RWO�XTURYZPR�iTPQbOUR]�ZÙ�WZ]�_S]SRÒ�ZÙ�ONZbSUÒ�RWO�]SROpJI VYTb�XTURYZPRTYq]�SU_O]RScZRSTUa�XTURYZPRTY�WZ]�]ZRS]VSÒ�SR]OdV�Z]�RT�RWO�UZRQYO�ZÙ�dTPZRSTU�TV�RWO�ŶT̂T]Ò�fTYga�cOUOYZd�ZÙ�dTPZd�PTÙSRSTU]a�ZÙ�Zdd�bZRROY]�eWSPW�bZ\�SU�ZU\�eZ\�ZVVOPR�RWO�fTYg�TY�SR]�̂OYVTYbZUPOp�Jr XTURYZPRTY�VQdd\�QÙOY]RZÙ]�RWO�SUROUR�ZÙ�̂QŶT]O�TV�RWO�XTURYZPR�iTPQbOUR]p�ZÙJs tWO�XTURYZPRTY�ZPgUTedÒcO]�RWZR�RWO�leUOY�S]�Z�]PWTTd�̀S]RYSPR�eWSPW�S]�]Q[oOPR�RT�_ZYSTQ]�dZe]�ZÙ�YOcQdZRSTU]�TV�RWO�uRZRO�TV�vOe�wTYgj��tWO�XTURYZPRTY�eSdda�SU�OZPW�̂WZ]O�TV�RWO�XTURYZPRa�SU�ZPPTỲZUPO�eSRW�Ẑ d̂SPZ[dO�]RZÙZỲ]a�PTb̂ d\�eSRW�Ẑ d̂SPZ[dO�dZe]�ZÙ�YOcQdZRSTU]�Z]�RWO\�̂OYRZSU�RT�RWO�[S̀̀ SUc�ZÙ�PTU]RYQPRSTU�TV�RWO�nYToOPRa�SUPdQ̀SUca�eSRWTQR�dSbSRZRSTUa�RWO�YOhQSYObOUR]�TV�xYRSPdO�yzx�TV�RWO�{OUOYZd�|QUSPŜZd�}Zep�xYRSPdO�~�TV�RWO�M̀QPZRSTU�}Zep�ZÙ�uQ[zXWẐROY��a�nZYR��yy�TV�tSRdO��a�XWẐROY����TV�RWO�XT̀O]a��QdO]�ZÙ��OcQdZRSTU]�TV�RWO�uRZRO�TV�vOe�wTYgj��H�IJKJK�kOPZQ]O�RWO�XTURYZPR�iTPQbOUR]�ZYO�PTb̂ dObOURZY\a�RWO�XTURYZPRTY�]WZdda�[OVTYO�]RZYRSUc�OZPW�̂TYRSTU�TV�RWO�fTYga�PZYOVQdd\�]RQ̀\�ZÙ�PTb̂ ZYO�RWO�_ZYSTQ]�XTURYZPR�iTPQbOUR]�YOdZRS_O�RT�RWZR�̂TYRSTU�TV�RWO�fTYga�Z]�eOdd�Z]�RWO�SUVTYbZRSTU�VQYUS]WÒ�[\�RWO�leUOY�̂QY]QZUR�RT�uOPRSTU��j�jya�]WZdd�RZgO�VSOd̀�bOZ]QYObOUR]�TV�ZU\�ONS]RSUc�PTÙSRSTU]�YOdZRÒ�RT�RWZR�̂TYRSTU�TV�RWO�fTYga�ZÙ�]WZdd�T[]OY_O�ZU\�PTÙSRSTU]�ZR�RWO�]SRO�ZVVOPRSUc�SRj�tWO]O�T[dScZRSTU]�ZYO�VTY�RWO�̂QŶT]O�TV�VZPSdSRZRSUc�PTTỲSUZRSTU�ZÙ�PTU]RYQPRSTU�[\�RWO�XTURYZPRTY�ZÙ�ZYO�UTR�VTY�RWO�Q̂ŶT]O�TV�̀S]PT_OYSUc�OYYTY]a�TbS]]STU]a�TY�SUPTU]S]ROUPSO]�SU�RWO�XTURYZPR�iTPQbOUR]p�WTeO_OYa�RWO�tWO�XTURYZPRTY�]WZdd�̂YTb̂ Rd\�YÔTYR�RT�RWO�XTU]RYQPRSTU�|ZUZcOY�ZÙ�xYPWSROPR�ZU\�OYYTY]a�SUPTU]S]ROUPSO]�TY�TbS]]STU]�̀S]PT_OYÒ�[\�TY�bZ̀O�gUTeU�RT�RWO�XTURYZPRTY�Z]�Z�YOhQO]R�VTY�SUVTYbZRSTU�]Q[bSRRÒ�RT�RWO�XTU]RYQPRSTU�|ZUZcOY�SU�]QPW�VTYb�Z]�RWO�XTU]RYQPRSTU�|ZUZcOY�ZÙ�xYPWSROPR�bZ\�YOhQSYOj��R�S]�YOPTcUS�Ò�RWZR�RWO�XTURYZPRTYq]�YO_SOe�S]�bZ̀O�SU�RWO�XTURYZPRTYq]�PẐZPSR\�Z]�Z�PTURYZPRTY�ZÙ�UTR�Z]�Z�dSPOU]Ò�̀O]ScU�̂YTVO]]STUZda�QUdO]]�TRWOYeS]O�]̂OPSVSPZdd\�̂YT_S̀Ò�SU�RWO�XTURYZPR�iTPQbOUR]j�H��IJKJKJLtWO�XTURYZPRTY�]WZdd�̂YTb̂ Rd\�UTRSV\�RWO�xYPWSROPRa�SU�eYSRSUca�TV�ZU\�SUPTU]S]ROUPSO]�TY�OYYTY]�RT�̂YT_S̀O�RWO�xYPWSROPR�Zb̂ dO�RSbO�VTY�T[]OY_ZRSTUa�SU_O]RScZRSTUa�̀ORZSd�̀YZeSUc]a�ORPj��H��IJKJKJKxdd�XTURYZPRTY]�]Q[bSRRSUc�[S̀�̂YT̂T]Zd]�]WZdd�[O�̂YO]QbÒ�RT�WZ_O�ONZbSUÒ�RWO�]SRO�RT�PTU]S̀OY�VQdd\�Zdd�PTÙSRSTU]a�eWSPW�bZ\�WZ_O�Z�[OZYSUc�TU�RWO�eTYga�ZÙ�RT�WZ_O�ZPPTQURÒ�VTY�RWO]O�PTÙSRSTU]�SU�RWOSY�[S̀�̂YT̂T]Zd]j��H��IJKJKJI�fWOU�YOhQSYÒa�TVVz]SRO�]RTYZcO�S]�RWO�YO]̂TU]S[SdSR\�TV�RWO�XTURYZPRTYjH��IJKJKJr�tWO�ONZPRUO]]�TV�cYZ̀O]a�OdO_ZRSTU]a�̀SbOU]STU]�TY�dTPZRSTU]�SÙSPZRÒ�TU�RWO�iYZeSUc]�TY�TV�fTYg�SU]RZddÒ�[\�TRWOY]�S]�UTR�cQZYZUROÒ�[\�RWO�xYPWSROPR�TY�RWO�leUOYjH��IJKJKJs�MNPÔR�Z]�RT�ZU\�YÔTYRÒ�OYYTY]a�SUPTU]S]ROUPSO]a�UTUPTUVTYbSRSO]�TY�TbS]]STU]a�ZÙ�RT�PTUPOZdÒ�TY�QUgUTeU�PTÙSRSTU]�YOVOYYÒ�RT�SU�uOPRSTU��j�j�a�[\�ONOPQRSUc�RWO�xcYOObOURa�RWO�XTURYZPRTY�YÔYO]OUR]�RWO�VTddTeSUcmJL�tWO�XTURYZPR�iTPQbOUR]�ZYO�]QVVSPSOURd\�PTb̂ dORO�ZÙ�̀ORZSdÒ�VTY�RWO�XTURYZPRTY�RT�����̂OYVTYb�RWO�fTYg�YOhQSYÒ�RT�̂YT̀QPO�RWO�YO]QdR]�SUROÙÒ�[\�RWO�XTURYZPR�iTPQbOUR]�ZÙ�����PTb̂ d\�eSRW�Zdd�RWO�YOhQSYObOUR]�TV�RWO�XTURYZPR�iTPQbOUR]jJK�tWO�fTYg�YOhQSYÒ�[\�RWO�XTURYZPR�iTPQbOUR]a�SUPdQ̀SUca�eSRWTQR�dSbSRZRSTUa�Zdd�PTU]RYQPRSTU�̀ORZSd]a�PTU]RYQPRSTU�bOZU]a�bORWT̀]a�̂YTPÒQYO�ZÙ�ROPWUShQO]�UOPO]]ZY\�RT�̂OYVTYb�RWO�fTYga�Q]O�TV�
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CDEFGHDIJK�JFIFLEHMN�MO�FPQHRCFNE�DNS�GFPQHGFCFNEJ�MO�RGMSQLE�CDNQODLEQGFGJ�DGF�LMNJHJEFNE�THEUV��WXY�ZMMS�DNS�JMQNS�RGDLEHLFJ�THEUHN�EUF�LMNJEGQLEHMN�HNSQJEG[\�W]Y�ZFNFGDII[�RGF̂DHIHNZ�DNS�DLLFREFS�HNSQJEG[�JEDNSDGSJ�DRRIHLD_IF�EM�̀MGa\�WbY�GFPQHGFCFNEJ�MO�DN[�TDGGDNEHFJ�DRRIHLD_IF�EM�EUF�̀MGa\�DNS�WcY�DII�IDTJK�MGSHNDNLFJK�GFZQIDEHMNJK�GQIFJK�DNS�MGSFGJK�DNS�dTNFGeJ�RMIHLHFJ�DNS�RGMLFSQGFJ�TUHLU�_FDG�QRMN�EUF�fMNEGDLEMGeJ�RFGOMGCDNLF�MO�EUF�̀MGagh��ijkjkjl�mUF�fMNEGDLEMG�JUDII�JDEHJO[�HEJFIO�DJ�EM�EUF�DLLQGDL[�MO�DII�ZGDSFJK�FIF̂DEHMNJK�SHCFNJHMNJ�DNS�IMLDEHMNJ�HNSHLDEFS�MN�EUF�nGDTHNZJg�̀UFGF�EUF�̀MGa�MO�EUHJ�fMNEGDLE�LMNNFLEJ�MG�HNEFGODLFJ�THEU�FoHJEHNZ�MG�MEUFG�TMGa�fMNEGDLEMG�JUDII�̂FGHO[�DE�EUF�JHEF�DII�LMNSHEHMNJ�MO�JQLU�FoHJEHNZ�MG�MEUFG�TMGag��pN[�FGGMGJ�SQF�EM�EUF�fMNEGDLEMGeJ�ODHIQGF�EM�̂FGHO[�JQLU�HNOMGCDEHMN�JUDII�_F�RGMCREI[�GFCFSHFS�_[�EUF�fMNEGDLEMG�DE�NM�DSSHEHMNDI�LMJE�EM�EUF�dTNFGgh��ijkjkjq�rFOMGF�MGSFGHNZ�DN[�CDEFGHDIJ�MG�SMHNZ�DN[�̀MGaK�EUF�fMNEGDLEMG�DNS�FDLU�sQ_LMNEGDLEMG�JUDII�̂FGHO[�DII�FoHJEHNZ�LMNSHEHMNJ�DNS�CFDJQGFCFNEJg���pN[�SHOOFGFNLFJK�TUHLU�CD[�_F�OMQNSK�_FETFFN�DLEQDI�CFDJQGFCFNEJ�DNS�SHCFNJHMNJ�HNSHLDEFS�MN�EUF�nGDTHNZJ�JUDII�_F�JQ_CHEEFS�EM�EUF�pGLUHEFLE�OMG�GFJMIQEHMN�_FOMGF�RGMLFFSHNZ�THEU�EUF�`MGag��tM�FoEGD�LMCRFNJDEHMN�THII�_F�DIIMTFS�OMG�JQLU�SHJLGFRDNLHFJgh��ijkjkju��vO�EUF�fMNEGDLEMG�RFGOMGCJ�DN[�LMNJEGQLEHMN�DLEĤHE[�TUHLU�HN̂MÎFJ�D�GFLMZNHwFS�FGGMGK�HNLMNJHJEFNL[�MG�MCHJJHMN�HN�EUF�fMNEGDLE�nMLQCFNEJ�THEUMQE�OHGJE�RGM̂HSHNZ�NMEHLF�EM�EUF�dTNFGK�pGLUHEFLE�DNS�fMNJEGQLEHMN�xDNDZFG�MO�JQLU�LMNSHEHMN�DNS�GFLFĤHNZ�DQEUMGHwDEHMN�EM�RGMLFFSK�EUF�fMNEGDLEMG�JUDII�DJJQCFGFJRMNJH_HIHE[�OMG�JQLU�RFGOMGCDNLF�DNS�JUDII�_FDG�DN�DRRGMRGHDEF�DCMQNE�MO�EUF�DEEGH_QED_IF�LMJEJ�OMG�LMGGFLEHMNgh�ijkji�mUF�fMNEGDLEMG�HJ�NME�GFPQHGFS�EM�DJLFGEDHN�EUDE�EUF�fMNEGDLE�nMLQCFNEJ�DGF�HN�DLLMGSDNLF�THEU�DRRIHLD_IF�IDTJK�JEDEQEFJK�MGSHNDNLFJK�LMSFJK�GQIFJ�DNS�GFZQIDEHMNJK�MG�IDTOQI�MGSFGJ�MO�RQ_IHL�DQEUMGHEHFJK�_QE�EUF�fMNEGDLEMG�JUDII�RGMCREI[�GFRMGE�EM�EUF�fMNJEGQLEHMN�xDNDZFG�DNS�pGLUHEFLE�DN[�NMNLMNOMGCHE[�SHJLM̂FGFS�_[�MG�CDSF�aNMTN�EM�EUF�fMNEGDLEMG�DJ�D�GFPQFJE�OMG�HNOMGCDEHMN�JQ_CHEEFS�EM�fMNJEGQLEHMN�xDNDZFG�HN�TGHEHNZ�HN�JQLU�OMGC�DJ�EUF�fMNJEGQLEHMN�xDNDZFG�DNS�pGLUHEFLE�CD[�GFPQHGFgh�ijkjy�vO�EUF�fMNEGDLEMG�_FIHF̂FJ�EUDE�DSSHEHMNDI�LMJE�MG�EHCF�HJ�HN̂MÎFS�_FLDQJF�MO�LIDGHOHLDEHMNJ�MG�HNJEGQLEHMNJ�EUF�pGLUHEFLE�HJJQFJ�HN�GFJRMNJF�EM�EUF�fMNEGDLEMGeJ�NMEHLFJ�MG�GFPQFJEJ�OMG�HNOMGCDEHMN�RQGJQDNE�EM�sFLEHMNJ�bg]g]�MG�bg]gbK�EUF�fMNEGDLEMG�JUDII�JQ_CHE�fIDHCJ�HN�TGHEHNZ�DJ�RGM̂HSFS�HN�pGEHLIF�Xzg�vO�EUF�fMNEGDLEMG�ODHIJ�EM�RFGOMGC�EUF�M_IHZDEHMNJ�MO�sFLEHMNJ�bg]g]�MG�bg]gbK�EUF�fMNEGDLEMG�JUDII�RD[�JQLU�LMJEJ�DNS�SDCDZFJ�EM�EUF�dTNFGK�JQ_{FLE�EM�JFLEHMN�XzgXg|K�DJ�TMQIS�UD̂F�_FFN�D̂MHSFS�HO�EUF�fMNEGDLEMG�UDS�RFGOMGCFS�JQLU�M_IHZDEHMNJg�vO�EUF�fMNEGDLEMG�RFGOMGCJ�EUMJF�M_IHZDEHMNJK�EUF�fMNEGDLEMG�JUDII�NME�_F�IHD_IF�EM�EUF�dTNFG�MG�pGLUHEFLE�OMG�SDCDZFJ�GFJQIEHNZ�OGMC�FGGMGJK�HNLMNJHJEFNLHFJ�HNLMNJHJEFNLHFJK�MG�MCHJJHMNJ�HN�EUF�fMNEGDLE�nMLQCFNEJK�OMG�SHOOFGFNLFJ�_FETFFN�OHFIS�CFDJQGFCFNEJ�MG�LMNSHEHMNJ�DNS�EUF�fMNEGDLE�nMLQCFNEJK�MG�OMG�NMNLMNOMGCHEHFJ�MO�EUF�fMNEGDLE�nMLQCFNEJ�EM�DRRIHLD_IF�IDTJK�JEDEQEFJK�MGSHNDNLFJK�LMSFJK�GQIFJ�DNS�GFZQIDEHMNJK�DNS�IDTOQI�MGSFGJ�MO�RQ_IHL�DQEUMGHEHFJgh�ijkj}�mUF�dTNFG�HJ�FNEHEIFS�EM�GFHC_QGJFCFNE�OGMC�EUF�fMNEGDLEMG�OMG�DCMQNEJ�RDHS�EM�EUF�fMNJEGQLEHMN�xDNDZFG�DNS�pGLUHEFLE�OMG�F̂DIQDEHNZ�DNS�GFJRMNSHNZ�EM�EUF�fMNEGDLEMGeJ�GFPQFJEJ�OMG�HNOMGCDEHMN�EUDE�DGF�NME�RGFRDGFS�HNDLLMGSDNLF�THEU�EUF�fMNEGDLE�nMLQCFNEJ�MG�TUFGF�EUF�GFPQFJEFS�HNOMGCDEHMN�HJ�D̂DHID_IF�EM�EUF�fMNEGDLEMG�OGMC�DLDGFOQI�JEQS[�DNS�LMCRDGHJMN�MO�EUF�fMNEGDLE�nMLQCFNEJK�OHFIS�LMNSHEHMNJK�MEUFG�dTNFG~RGM̂HSFS�HNOMGCDEHMNKfMNEGDLEMG~RGFRDGFS�LMMGSHNDEHMN�SGDTHNZJK�MG�RGHMG��GM{FLE�LMGGFJRMNSFNLF�MG�SMLQCFNEDEHMNgh�ijkjl�̀UFGF�FoHJEHNZ�LMNSHEHMNJ�DGF�M_JLQGFS�MG�LMNLFDIFS�OGMC�EUF�dTNFG�MG�pGLUHEFLEeJ�̂HFT�RGHMG�EM�EUF�JEDGE�MOEUHJ��GM{FLEeJ�LMNJEGQLEHMN�DLEĤHEHFJK�RMGEGD[DI�MO�JQLU�LMNSHEHMNJ�HN�EUF�SMLQCFNEJ�HJ�_DJFS�MN�GFDJMND_IF�HCRIHLDEHMNJ�DNS�DJJQCREHMNJg�mUF�dTNFG�DNS�pGLUHEFLE�SM�NME�HCRI[�MG�ZQDGDNEFF�EM�EUF�fMNEGDLEMG�HN�DN[�TD[�EUDE�JQLU�RMGEGD[DIJ�HN�EUF�nMLQCFNEJ�DGF�DLLQGDEF�MG�EGQFgh��ijkjlj��vO�EUF�fMNEGDLEMGK�SQGHNZ�EUF�RGMZGFJJ�MO�EUF�TMGaK�SHJLM̂FGJ�DN[�SHJLGFRDNLHFJ�_FETFFN�EUF�nGDTHNZJ�DNS�EUF�sRFLHOHLDEHMNJK�FGGMGJ�DNS�MG�MCHJJHMNJ�MN�EUF�nGDTHNZJK�MG�DN[�SHJLGFRDNLHFJ�_FETFFN�RU[JHLDI�LMNSHEHMN�MO�EUF�TMGa�DNS�EUF�nGDTHNZJK�UF�JUDII�HCCFSHDEFI[�NMEHO[�EUF�pGLUHEFLE�HN�TGHEHNZ�TUM�JUDII�RGMCREI[�DS{QJE�JDCFg�̀UFEUFG�MG�NME�DN�FGGMG�HJ�_FIHF̂FS�EM�FoHJEK�SF̂HDEHMNJ�OGMC�EUF�nGDTHNZJ�DNS�SHCFNJHMNJ�ZĤFN�EUFGFMN�JUDII�_F�CDSF�MNI[�DOEFG�DRRGM̂DI�HN�TGHEHNZ�HJ�M_EDHNFS�OGMC�EUF�pGLUHEFLEg�pN[�TMGa�RFGOMGCFS�DOEFG�JQLU�SHJLM̂FG[�THEUMQE�EUF�DRRGM̂DI�MO�EUF�pGLUHEFLE�JUDII�_F�DE�EUF�fMNEGDLEMGeJ�GHJa�DNS�FoRFNJFgh��ijkjljk�mUF�fMNEGDLEMG�CD[�JQ_CHE�GFPQFJEJ�OMG�HNOMGCDEHMN�EM�EUF�pGLUHEFLE�EM�UFIR�ODLHIHEDEF�EUF�fMNEGDLEMGeJRFGOMGCDNLF�MO�EUF�LMNEGDLEg��GHMG�EM�JQ_CHEEHNZ�FDLU�GFPQFJE�OMG�HNOMGCDEHMNK�EUF�fMNEGDLEMG�JUDII�OHGJE�LDGFOQII[�JEQS[�DNS�LMCRDGF�EUF�fMNEGDLE�nMLQCFNEJK�OHFIS�LMNSHEHMNJK�MEUFG�dTNFG�RGM̂HSFS�HNOMGCDEHMNK�fMNEGDLEMG�RGFRDGFS�
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CDDEFGHIJGDH�KEILGHMNO�IHF�PEGDE�QEDRSTJ�TDEESNPDHFSHTS�IHF�FDTUVSHJIJGDH�JD�FSJSEVGHS�JWIJ�JWS�GHXDEVIJGDH�JD�YS�ESZUSNJSF�GN�HDJ�ESINDHIY[\�DYJIGHIY[S�XEDV�NUTW�NDUETSN]�̂_̀àb̀_�cITW�ESZUSNJ�XDE�GHXDEVIJGDH�NWI[[�YS�NUYVGJJSF�JD�JWS�dETWGJSTJO�GH�LEGJGHMO�LGJW�I�TDP\�JD�JWS�CDHNJEUTJGDHeIHIMSE]�cITW�ESZUSNJ�XDE�GHXDEVIJGDH�NWI[[�GFSHJGX\�JWS�NPSTGXGT�NDUETSN�LWGTW�LSES�ESfGSLSF�Y\�JWS�CDHJEITJDE�GHIH�SXXDEJ�JD�FSJSEVGHS�JWS�GHXDEVIJGDH�ESZUSNJSFO�IHF�I�NJIJSVSHJ�JD�JWS�SXXSTJ�JWIJ�JWS�GHXDEVIJGDH�YSGHM�ESZUSNJSFTDU[F�HDJ�YS�FSJSEVGHSF�XEDV�NUTW�NDUETSN]�̂_̀àb̀g�hWS�CDHJEITJDE�NWI[[�NUYVGJ�SITW�ESZUSNJ�XDE�GHXDEVIJGDH�NUXXGTGSHJ[\�GH�IFfIHTS�DX�JWS�FIJS�Y\�LWGTW�NUTWGHXDEVIJGDH�GN�ESZUSNJSF�GH�DEFSE�JD�I[[DL�JWS�dETWGJSTJ�NUXXGTGSHJ�JGVSO�GH�JWS�dETWGJSTJiN�PEDXSNNGDHI[�RUFMVSHJO�JDPSEVGJ�IFSZUIJS�ESfGSL�IHF�ESNPDHNS�IHF�JD�PSEVGJ�CDHJEITJDE�TDVP[GIHTS�LGJW�JWS�[IJSNJ�CDHNJEUTJGDH�jTWSFU[S]�̂_̀àb̀k�hWS�CDHJEITJDE�NWI[[�ESGVYUENS�JWS�lLHSE�IVDUHJN�TWIEMSF�JD�JWS�lLHSE�Y\�JWS�dETWGJSTJ�DE�CDHNJEUTJGDHeIHIMSE�XDE�ESNPDHFGHM�JD�CDHJEITJDE�ESZUSNJN�XDE�GHXDEVIJGDH�LWSES�NUTW�GHXDEVIJGDH�GN�IfIG[IY[S�JD�JWS�CDHJEITJDEXEDV�I�TIESXU[�NJUF\�IHF�TDVPIEGNDH�DX�JWS�CDHJEITJ�KDTUVSHJNO�XGS[F�TDHFGJGDHNO�DJWSE�lLHSE�PEDfGFSF�GHXDEVIJGDH]��̂_̀àm�nWSHSfSE�JWS�KEILGHMN�NWDL�SoGNJGHM�DE�DJWSE�TDHNJEUTJGDH�HDJ�ESZUGESF�IN�PIEJ�DX�JWS�CDHJEITJ�nDEpO�GJ�GNUHFSENJDDF�JWIJ�GJ�GN�ND�NWDLH�IN�I�VIJJSE�DX�GHXDEVIJGDH�IHF�JWIJ�JWS�lLHSEO�LWG[S�YS[GSfGHM�NUTW�GHXDEVIJGDH�JD�YSNUYNJIHJGI[[\�TDEESTJO�INNUVSN�HD�ESNPDHNGYG[GJ\�JWSESDX]�hWS�CDHJEITJDE�NWI[[�YSTDVS�XIVG[GIE�LGJW�I[[�TDHFGJGDHN�IXXSTJGHM�JWS�HIJUES�IHF�VIHHSE�DX�TDHFUTJGHM�JWS�nDEp]qrst�uu�̂_̀_̀u�hWS�CDHJEITJDE�NWI[[�NUPSEfGNS�IHF�FGESTJ�JWS�nDEpO�UNGHM�JWS�CDHJEITJDEiN�YSNJ�NpG[[�IHF�IJJSHJGDH]�hWS�CDHJEITJDE�NWI[[�YS�ND[S[\�ESNPDHNGY[S�XDEO�IHF�WIfS�TDHJED[�DfSEO�TDHNJEUTJGDH�VSIHNO�VSJWDFNO�JSTWHGZUSNO�NSZUSHTSNO�IHF�PEDTSFUESNO�IHF�XDE�TDDEFGHIJGHM�I[[�PDEJGDHN�DX�JWS�nDEp�UHFSE�JWS�CDHJEITJ]�CDHJEITJO�NUYRSTJ�JD�DfSEI[[�TDDEFGHIJGDH�DX�JWS�QEDRSTJ�Y\�JWS�CDHNJEUTJGDH�eIHIMSE]�vX�JWS�CDHJEITJ�KDTUVSHJN�MGfS�NPSTGXGT�GHNJEUTJGDHN�TDHTSEHGHM�TDHNJEUTJGDH�VSIHNO�VSJWDFNO�JSTWHGZUSNO�NSZUSHTSNO�DE�PEDTSFUESNO�JWS�CDHJEITJDE�NWI[[�SfI[UIJS�JWS�RDYNGJS�NIXSJ\�JWSESDX�IHF�NWI[[�YS�ND[S[\�ESNPDHNGY[S�XDE�JWS�RDYNGJS�NIXSJ\�DX�NUTW�VSIHNO�VSJWDFNO�JSTWHGZUSNO�NSZUSHTSNO�DE�PEDTSFUESN]�vX�JWS�CDHJEITJDE�FSJSEVGHSN�JWIJ�NUTW�VSIHNO�VSJWDFNO�JSTWHGZUSNO�NSZUSHTSN�NSZUSHTSNO�DE�PEDTSFUESN�VI\�HDJ�YS�NIXSO�JWS�CDHJEITJDE�NWI[[�MGfS�JGVS[\�LEGJJSH�HDJGTS�JD�JWS�lLHSEO�JWS�CDHNJEUTJGDH�eIHIMSEO�IHF�JWS�dETWGJSTJO�IHF�NWI[[�PEDPDNS�I[JSEHIJGfS�VSIHNO�VSJWDFNO�JSTWHGZUSNO�NSZUSHTSNO�DE�PEDTSFUESN]�hWS�dETWGJSTJ�NWI[[�SfI[UIJS�JWS�PEDPDNSF�I[JSEHIJGfS�ND[S[\�XDE�TDHXDEVIHTS�LGJW�JWS�FSNGMH�GHJSHJ�XDE�JWS�TDVP[SJSF�TDHNJEUTJGDH]�hWS�CDHNJEUTJGDH�eIHIMSE�NWI[[�ESfGSL�JWS�PEDPDNSF�I[JSEHIJGfS�XDE�NSZUSHTGHMO�TDHNJEUTJIYG[GJ\O�IHF�TDDEFGHIJGDH�GVPITJN�DH�JWS�DJWSE�CDHJEITJDEN]�wH[SNN�JWS�dETWGJSTJ�DE�JWS�CDHNJEUTJGDH�eIHIMSE�DYRSTJN�JD�JWS�CDHJEITJDEiN�PEDPDNSF�I[JSEHIJGfSO�dETWGJSTJ�IHF�CDHNJEUTJGDH�eIHIMSE�NWI[[�IFfGNS�CDHJEITJDE�GH�LEGJGHM�GX�CDHJEITJDEiN�PEDPDNSF�I[JSEHIJGfS�GN�ITTSPJIY[S�IN�ESXSESHTSF�IYDfSO�GH�LWGTW�TINS�JWS�CDHJEITJDE�NWI[[�PSEXDEV�JWS�nDEp�UNGHM�GJN�I[JSEHIJGfS�VSIHNO�VSJWDFNO�JSTWHGZUSNO�NSZUSHTSNO�DE�PEDTSFUESN]�̂�_̀_̀ùu�hWS�CDHJEITJDE�NWI[[�YS�ESNPDHNGY[S�XDE�IHF�TDDEFGHIJS�IH\�IHF�I[[�GHNPSTJGDHN�ESZUGESF�Y\�IH\�MDfSEHVSHJI[�YDF\�WIfGHM�RUEGNFGTJGDH�DfSE�JWS�PEDRSTJ]�xIG[UES�JD�DYJIGH�IH\�PSEVGJNO�[GTSHNSN�DE�DJWSE�IPPEDfI[N�YSTIUNS�DX�JWS�XIG[UES�DX�JWS�CDHJEITJDE�JD�TDHXDEV�JD�JWGN�ESZUGESVSHJ�NWI[[�HDJ�SoJSHF�JWS�CDHJEITJ�JGVSO�IHF�JWS�CDHJEITJDE�NWI[[�HDJ�YS�SHJGJ[SF�JD�IH\�GHTESINS�GH�JWS�CDHJEITJ�jUV�JWSESXDE]�vH�IFFGJGDHO�IH\�IFFGJGDHI[�TDNJN�IHFyDE�SoPSHNSN�DX�IH\�HIJUES�GHTUEESF�Y\�JWS�lLHSE�IN�I�ESNU[J�DX�JWS�CDHJEITJDEiN�XIG[UES�JD�TDHXDEV�JD�JWGN�ESZUGESVSHJ�NWI[[�TDHNJGJUJS�I�TWIEMS�IMIGHNJ�JWS�CDHJEITJDEiN�CDHJEITJ]�̂�_̀_̀ùa�CDDEFGHIJGDHz�cITW�CDHJEITJDE�NWI[[�YS�XU[[\�ESNPDHNGY[S�XDE�JWS�TDDEFGHIJGDH�DX�JWS�ES[IJGDHNWGP�DX�JWSnDEp�DX�GJN��jUYTDHJEITJDEN�IHF�DJWSE�CDHJEITJDEN�IHF�NWI[[�TEDNN�TWSTp�I[[�DX�GJN�vHNJEUTJGDHNO�jPSTGXGTIJGDHNO�KEILGHMNO�jWDP�KEILGHMNO�vHNJEUVSHJN�DX�jSEfGTS�IHF�GHNJI[[IJGDHN�LGJW�JWDNS�DX�DJWSE�CDHJEITJDEN�IHF�LGJW�SoGNJGHM�TDHFGJGDHN]ù�hWS�{SHSEI[�CDHNJEUTJGDH�CDHJEITJDE�NWI[[�xUEHGNW�IHF�SESTJ�I[[�HSTSNNIE\�YIJJSE�YDIEFNO�SNJIY[GNW�I[[�[GHSN�IHF�[SfS[N�IHF�TDHHSTJGDH�JWSESLGJWO�IHF�EUH�I[[�NUYNSZUSHJ�[GHSN�IHF�[SfS[N�IN�JWS�LDEp�PEDMESNNSN�GH�DEFSE�JD�INNUES�TIESXU[�IHF�ITTUEIJS�LDEp�JEUS�JD�JWS�PEDPSE�[GHSN�GH�ITTDEFIHTS�LGJW�JWS�CDHJEITJ�KDTUVSHJN]�dH\�YIJJSE�YDIEFNO�VDHUVSHJNO�DE�VIEpN�DX�ESXSESHTSO�LWGTW�VI\�XDE�IH\�ESINDH�YSTDVS�FGNJUEYSF�DE�FSNJED\SFO�LWSJWSE�NUTW�FGNP[ITSVSHJ�DE�FSNJEUTJGDH�GN�TIUNSF�Y\�TIES[SNNHSNNO�ITTGFSHJO�DE�Y\�JWS�S[SVSHJNO�NWI[[�IJ�I[[�JGVSNO�YS�PEDVPJ[\�IHF�ITTUEIJS[\�ES|SNJIY[GNWSF�Y\�JWS�{SHSEI[�CDHNJEUTJGDH�CDHJEITJDE]
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DE�FGH�IHJHKLM�NOJPQKRSQTOJ�NOJQKLSQOK�PGLMM�HPQLUMTPG�VTJTPGHW�VMOOK�HMHXLQTOJP�LJW�VTJTPGHW�YKLWH�MTJHP�VOK�QGH�URTMWTJY�VOK�LMM�QKLWHP�ZGHJ�KH[RHPQHW�QO�WO�PO\�LJW�PGLMM�HPQLUMTPG�SHJQHK�MTJHP�OV�LMM�TJQHKTOK�]LKQTQTOJP�OJ�VMOOK�VOK̂P�UHVOKH�SOJSKHQH�TP�]MLSHW�TJ�OKWHK�QGLQ�_HSGLJTSLM̀aMHSQKTSLM�NOJQKLSQOKP�ZTMM�UH�LUMH�QO�]MLSH�PMHHXHPb�HQScb�TJ�]KO]HK�MOSLQTOJPcDd�aLSG�NOJQKLSQOK�PGLMM�UH�KH[RTKHW�QO�HPQLUMTPG�SHJQHKMTJHPb�HMHXLQTOJP�LJW�MOSLQTOJ�OV�TQP�eOKf�ZGHJ�TQ�TPKH[RTKHW�VOK�OQGHK�NOJQKLSQOKP�QO�SOOKWTJLQH�MOSLQTOJ�OV�QGHTK�ZOKfcg��dDdDhDd�FGH�NOJQKLSQOK�PGLMMiDh�jHXTHZ�LMM�P]HSTVTHW�SOJPQKRSQTOJ�OK�TJPQLMMLQTOJ�]KOSHWRKHPb�TJSMRWTJY�QGOPH�KHSÔ ĤJWHW�Uk�L̂JRVLSQRKHKPbDE�lWXTPH�QGH�lKSGTQHSQim�nV�QGH�P]HSTVTHW�]KOSHWRKH�WHXTLQHP�VKÔ �YOOW�SOJPQKRSQTOJ�]KLSQTSHbm�nV�VOMMOZTJY�QGH�]KOSHWRKH�ZTMM�LVVHSQ�LJk�ZLKKLJQTHPb�TJSMRWTJY�QGH�NOJQKLSQOKoP�YHJHKLM�ZLKKLJQkbm�pK�OV�LJk�OUqHSQTOJP�QGH�NOJQKLSQOK�̂Lk�GLXH�QO�QGH�]KOSHWRKH\�LJWm�rKO]OPH�LJk�LMQHKJLQTXH�]KOSHWRKHb�ZGTSG�QGH�NOJQKLSQOK�ZTMM�ZLKKLJQcg��dDdDhDs�rKHSOJPQKRSQTOJ�_HHQTJYPi��rKTOK�QO�SÔ ĤJSTJY�QGH�eOKf�LJW�UHVOKH�SÔ ĤJSTJY�SHKQLTJ�]OKQTOJP�OV�QGH�eOKfb�NOJQKLSQOKP�LJW�QGHTK�tRUSOJQKLSQOKP�PGLMM�UH�KH[RTKHW�QO�]LKQTST]LQH�TJ�]KHSOJPQKRSQTOJ�̂HHQTJYP�ZGHJ�WHĤHW�JHSHPPLKk�Uk�QGH�NOJPQKRSQTOJ�_LJLYHK�LJW�QGH�lKSGTQHSQ�QO�SOOKWTJLQH�eOKf�UHQZHHJ�QKLWHP�OK�QO�LWWKHPP�SOJSHKJP�OV�QGH�pZJHKcg�dDdDE�FGH�NOJQKLSQOK�PGLMM�UH�KHP]OJPTUMH�QO�QGH�pZJHK�VOK�LSQP�LJW�Ô TPPTOJP�OV�QGH�NOJQKLSQOKoP�Ĥ]MOkHHPb�tRUSOJQKLSQOKP�LJW�QGHTK�LYHJQP�LJW�Ĥ]MOkHHPb�LJW�OQGHK�]HKPOJP�OK�HJQTQTHP�]HKVOK̂TJY�]OKQTOJP�OV�QGH�eOKf�VOKb�OK�OJ�UHGLMV�OVb�QGH�NOJQKLSQOK�OK�LJk�OV�TQP�tRUSOJQKLSQOKPc��NOJQKLSQOK�PGLMM�]KOXTWH�LMM�OJuPTQH�ZOKfHKP�LJW�QGH�ZOKfHKP�PGLMM�ZHLK�LJW�]KÔ TJHJQMk�WTP]MLk�L�]GOQOuTWHJQTVTSLQTOJ�ULWYH�LQ�LMM�QT̂HP�VOK�TWHJQTVTSLQTOJ�LJW�PHSRKTQk�]RK]OPHP�LMOJY�ZTQG�]KOOV�OV�QGHTK�ptvl�wxuGORK�QKLTJTJY�SHKQTVTSLQTOJ�ZTQG�QGHTK�ULWYHcyz{|�hE}��dDdDs��tGRQ�~OZJPi��tRSG�eOKf�LP�SOJJHSQTOJP�QO�H�TPQTJY�PHZHKPb�]MR̂ UTJYb�GHLQTJY�LJW�HMHSQKTS�PkPQĤPb�PGLMM�UH�WOJH�LQ�L�QT̂H�LYKHHLUMH�QO�QGH�pZJHK�LJW�QGH�lKSGTQHSQb�LJW�PGLMM�UH�WHQHK̂TJHW�LJW�LYKHHW�QO�ZHMM�TJ�LWXLJSH�OV�QGH�LSQRLM�WOTJY�OV�PRSG�eOKf�PO�LP�QO�TJQHKVHKH�LP�MTQQMH�LP�]OPPTUMH�ZTQG�QGH�O]HKLQTOJ�LJW�RPH�OV�H�TPQTJY�VLSTMTQTHPc��tGRQ�WOZJP�̂RPQ�UH�SOOKWTJLQHW�QGKORYG�QGH�WHPTYJLQHW�KH]KHPHJQLQTXH�OV�QGH�pZJHKc��FGH�SOJQTJRHW�RJTJQHKKR]QHW�O]HKLQTOJ�OV�LMM�VLSTMTQTHP�OV�QGH�URTMWTJY�TP�HPPHJQTLMc��Dh nV�LJk�H�TPQTJY�VLSTMTQTHP�̂RPQ�UH�TJQHKKR]QHWb�QGH�NOJQKLSQOK�VOK�QGH�eOKf�PGLMM�]KOXTWH�LMM�JHSHPPLKk�QĤ]OKLKk�VLSTMTQTHP�LJW�SOJJHSQTOJP�JHSHPPLKk�VOK�̂LTJQLTJTJY�QGHPH�H�TPQTJY�VLSTMTQTHP�LQ�JO�TJSKHLPH�TJ�NOJQKLSQ�]KTSH�H�SH]Q�LP�OQGHKZTPH�P]HSTVTHWc�� DE �O�̂HSGLJTSLMb�GHLQTJYb�]MR̂ UTJYb�P]KTJfMHK�OK�HMHSQKTS�PHKXTSHP�PGLMM�UH�TJQHKKR]QHW�LQ�LJk�QT̂Hb�H�SH]Q�LP�L]]KOXHW�TJ�LWXLJSH�Uk�QGH�pZJHKc��lMM�SÔ R̂JTSLQTOJ�PkPQĤP�̂RPQ�UH�̂LTJQLTJHW�ZTQGORQ�TJQHKKR]QTOJc��lP�̂RSG�KHMLQHW�eOKf�LP�]OPPTUMH�PGLMM�UH�]HKVOK̂HW�]KTOK�QO�PGRQuWOZJPb�PO�LP�QO�̂TJT̂T�H�QGH�]HKTOW�OV�PGRQuWOZJc��Dd lMM�̂LQHKTLM�LJW�̂LJ]OZHK�QO�WO�QGH�eOKf�TJXOMXHW�PGLMM�UH�LQ�QGH�qOU�]KTOK�QO�TJQHKKR]QTOJ�OV�PHKXTSHPcg��dDdD��FGH�NOJQKLSQOKb�TQP�Ĥ]MOkHHP�LJW�PRUSOJQKLSQOKP�PGLMM�UH�PRUqHSQ�QO�PRSG�KRMHP�LJW�KHYRMLQTOJP�VOK�QGH�SOJWRSQ�OV�QGH�eOKf�LP�QGH�pZJHK�̂Lk�HPQLUMTPGc��FGH�NOJQKLSQOK�PGLMM�UH�KHP]OJPTUMH�VOK�QGH�HJVOKSĤHJQ�OV�PL̂H�L̂OJY�GTP�OK�GHK�Ĥ]MOkHHP�LJW�QGOPH�OV�TQP�tRUSOJQKLSQOKPcg��dDdD��eGHKH�H[RT]̂ HJQb�MTJHP�OV�]T]TJY�LJẀOK�SOJWRTQ�LKH�PGOZJ�WTLYKL̂ L̂QTSLMMkb�QGH�NOJQKLSQOK�PGLMM�UH�KHP]OJPTUMH�VOK�QGH�SOOKWTJLQTOJ�LJW�OKWHKMk�LKKLJYĤHJQ�OV�QGH�XLKTORP�MTJHP�OV�H�]OPHW�]T]TJY�LJW�SOJWRTQ�TJSMRWHW�TJ�QGH�eOKf�OV�QGH�NOJQKLSQc��NOJQKLSQOK�PGLMM�SOOKWTJLQH�QGH�eOKf�OV�PHXHKLM�tRUSOJQKLSQOKP�LJW�]KHXHJQ�LMM�TJQHKVHKHJSHP�UHQZHHJ�H[RT]̂ HJQb�MTJHP�OV�]T]TJYb�LKSGTQHSQRKLM�VHLQRKHPb�LJW�LXOTW�LJk�RJPTYGQMk�LKKLJYĤHJQP�TJ�QGH�H�]OPHW�eOKfc
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CDEF�GHI�HJKJL�MNOPQR�ST�RUP�OVWP�XY�ZSTX[�OUVT\PW�ST�RUP�]X[̂�VQQ[X_P̀�ab�RUP�c[OUSRPOR�ST�VOOX[̀VTOP�dSRU�ePORSXT�fghigj�X[�X[̀P[P̀�ab�RUP�c[OUSRPOR�ST�VOOX[̀VTOP�dSRU�ePORSXT�kglm�RUP�nXTR[VORX[�ZVb�ZV̂P�WoaWRSRoRSXTW�XTpb�dSRU�RUP�OXTWPTR�XY�RUP�qdTP[m�VYRP[�P_VpoVRSXT�ab�RUP�c[OUSRPORm�ST�OXTWopRVRSXT�dSRU�RUP�nXTWR[oORSXT�rVTV\P[m�VT̀�ST�VOOX[̀VTOP�dSRU�V�nUVT\P�q[̀P[�X[�nXTWR[oORSXT�nUVT\P�sS[PORS_PgI�HJKJL�cYRP[�RUP�nXTR[VOR�UVW�aPPT�PNPOoRP̀m�RUP�c[OUSRPOR�ST�OXTtoTORSXT�dSRU�RUP�nXTWR[oORSXT�rVTV\P[m�dSppOXTWS̀P[�V�YX[ZVp�[PuoPWR�YX[�RUP�WoaWRSRoRSXT�XY�Q[X̀oORW�ST�QpVOP�XY�RUXWP�WQPOSYSP̀�XTpb�oT̀P[�RUP�OXT̀SRSXTW�WPR�YX[RU�ST�RUP�eQPOSYSOVRSXTWg�eoaWRSRoRSXTW�WUVpp�WVRSWYb�RUP�YXppXdST\�OXT̀SRSXTWvGJ�wUP�ZVRP[SVpWm�Q[X̀oORW�VT̀�PuoSQZPTR�̀PWO[SaP̀�ST�RUP�nXTR[VOR�sXOoZPTRW�PWRVapSWU�RUP�WRVT̀V[̀XY�[PuoS[P̀�uoVpSRbm�YoTORSXTm�̀SZPTWSXT�VT̀�VQQPV[VTOP�PNQPORP̀gLJ�xPuoPWRW�YX[�WoaWRSRoRSXTW�ZoWR�aP�WoaZSRRP̀�Q[SX[�RXm�VT̀�VOOPQRVTOP�Q[X_S̀P̀�ab�c[OUSRPOR�Q[SX[�RXmRSZP�RUVR�aS̀W�V[P�[POPS_P̀�yWPP�aPpXd�YX[�QXWRzaS̀�WoaWRSRoRSXT�[PuoPWRW{gHJ �eoaWRSRoRSXT�[PuoPWRW�dSpp�aP�OXTWS̀P[P̀�XTpb�SY�WRVT̀V[̀W�V[P�ZPR�X[�PNOPP̀P̀�VW�̀PWO[SaP̀�VaX_PVT̀�V[P�WoaWPuoPTRpb�VQQ[X_P̀�ab�RUP�c[OUSRPOR�VT̀�qdTP[gKJ�MVOU�WoOU�[PuoPWR�WUVpp�STOpòP�RUP�TVZP�XY�RUP�ZVRP[SVpm�Q[X̀oOR�X[�PuoSQZPTR�SRPZ�YX[�dUSOUWoaWRSRoRSXT�SW�[PuoPWRP̀�VT̀�V�OXZQpPRP�̀PWO[SQRSXT�XY�RUP�Q[XQXWP̀�WoaWRSRoRPm�STOpòST\�̀[VdST\WmOoRWm�QP[YX[ZVTOP�VT̀�RPWR�̀VRV�VT̀�VTb�XRUP[�STYX[ZVRSXT�TPOPWWV[b�YX[�V�OXZQpPRP�P_VpoVRSXTg|J�MVOU�WoOU�[PuoPWR�WUVpp�STOpòP�V�WRVRPZPTR�WPRRST\�YX[RU�VTb�OUVT\PW�ST�XRUP[�ZVRP[SVpWm�Q[X̀oOR�X[PuoSQZPTR�X[�XRUP[�dX[̂�RUVR�STOX[QX[VRSXT�XY�RUP�WoaWRSRoRSXT�dXop̀�[PuoS[Pg}J�wUP�ao[̀PT�XY�Q[XXY�XY�RUP�ZP[SR�XY�RUP�Q[XQXWP̀�WoaWRSRoRSXT�SW�oQXT�RUP�Q[XQXWP[g~J�wUP�c[OUSRPOR�W�̀POSWSXT�XY�VQQ[X_Vp�X[�̀SWVQQ[X_Vp�XY�V�Q[XQXWP̀�WoaWRSRoRSXT�WUVpp�aP�YSTVp�VT̀�dSppaP�WPR�YX[RU�ST�d[SRST\g�J�c̀ S̀RSXTVp�WoaWRSRoRSXT�[PuoPWRWm�̀o[ST\�OXTWR[oORSXTm�dSpp�aP�OXTWS̀P[P̀�XTpb�SY�WoaWRSRoRSXT�SWOVoWP̀�ab�WQPOSYSO�ZVRP[SVpm�Q[X̀oOR�X[�PuoSQZPTR�W�WoaWPuoPTR�[PZX_Vp�Y[XZm�X[�oTV_VSpVaSpSRb�STRUP�ZV[̂PRQpVOPm�VT̀�XTpb�SY�RUP�WoaWRSRoRSXTyW{�OXZQpSPW�dSRU�RUP�[PuoS[PZPTRW��P[PST�VT̀�PVOU�SW�VR�TX�OUVT\P��X[��O[P̀SR��RX�nXTR[VOR�VZXoTRg�J�nXTR[VORX[�W�xPWQXTWSaSpSRSPWv��Y�VTb�XY�RUP�YXppXdST\�OXT̀SRSXTW�XOOo[�̀oP�RX�WoaWRSRoRSXTWm�RUPOXTR[VORX[�ZV̂ST\�RUP�WoaWRSRoRSXT�WUVpp�aPV[�RUP�OXWR�XY�WoOU�OXT̀SRSXTWm�STOpòST\�QVbZPTR�YX[WP[_SOPW�[PT̀P[P̀�ab�RUP�c[OUSRPOR�VT̀�X[�nXTWR[oORSXT�rVTV\P[vyV{�xP̀PWS\T�[PuoS[P̀�YX[�VTb�XY�RUP�]X[̂gya{�rVRP[SVp�X[�uoVTRSRb�OUVT\PW�YX[�VTb�XY�RUP�]X[̂gyO{�sPpVbW�ST�VTb�XY�RUP�]X[̂gỳ{�xPuoPWR�YX[�STYX[ZVRSXT�\PTP[VRP̀�̀oP�RX�WoaWRSRoRSXTWgI�HJKJLJG��T�RUP�P_PTR�RUVR�nXTR[VORX[�dVTRW�RX�ZV̂P�V�WoaWRSRoRSXT�VT̀�c[OUSRPOR�[PuoS[PW�V̀ S̀RSXTVp�OXZQPTWVRSXT�RX�P_VpoVRP�WVZPm�nXTR[VORX[�V\[PPW�RX�UV_P�RUP�OXWR�XY�V�[PVWXTVapP�c[OUSRPOR�W�YPP�yYX[�RUSW�V̀ S̀RSXTVp�WP[_SOP{�̀P̀oORP̀�Y[XZ�SRW�nXTR[VOR�eoZg���b�Q[XQXWST\�V�WoaWRSRoRSXTm�RUP�nXTR[VORX[�SW�̀PPZP̀�RX�[PQ[PWPTR�VT̀�dV[[VTR�RX�RUP�qdTP[�RUVR�RUP�Q[XQXWP̀�WoaWRSRoRSXT�SW�VQQ[XQ[SVRP�YX[�RUP�Qo[QXWPW�YX[�dUSOU�RUP�nXTR[VORX[�Q[XQXWPW�SRW�oWPg��eoaWRSRoRSXTW�ZVb�aP�[PtPORP̀�ab�RUP�qdTP[�YX[�VTb�[PVWXT�X[�YX[�TX�[PVWXTm�dSRUXoR�PNQpVTVRSXTgI�HJKJH�wUP�nXTR[VORX[�WUVpp�PTYX[OP�WR[SOR�̀SWOSQpSTP�VT̀�\XX̀�X[̀P[�VZXT\�RUP�nXTR[VORX[�W�PZQpXbPPW�VT̀�XRUP[�QP[WXTW�OV[[bST\�XoR�RUP�]X[̂g�wUP�nXTR[VORX[�WUVpp�TXR�QP[ZSR�PZQpXbZPTR�XY�oTYSR�QP[WXTW�X[�QP[WXTW�TXR�Q[XQP[pb�ŴSppP̀�ST�RVŴW�VWWS\TP̀�RX�RUPZg�wUP[P�WUVpp�aP�TX�UV[VWWZPTR�XY�VTb�̂ST̀�ab�nXTR[VORX[�W�PZQpXbPPW�X[�XRUP[�QP[WXTW�OV[[bST\�XoR�RUP�]X[̂m�STOpòST\�aoR�TXR�pSZSRP̀�RX�WPNoVpm�PRUTSOm�X[�[PpS\SXoW�UV[VWWZPTRg���Y�RUP�qdTP[�̀PRP[ZSTPW�VT̀�TXRSYSPW�RUP�nXTR[VORX[�RUVR�VT�PZQpXbPP�X[�XRUP[�QP[WXT�OV[[bST\�XoR�RUP�]X[̂�SW�TXR�VOOPQRVapP�dSRUST�RUP�ZPVTST\�XY�RUSW�c[RSOpPm�nXTR[VORX[�WUVpp�[PZX_P�RUP�PZQpXbPP�X[�XRUP[�QP[WXT�Y[XZ�PVOU�Q[XtPOR�WSRP�dSRUST�il�UXo[WgI�HJKJK�wUP�nXTR[VORX[�WUVpp�OXZQpb�dSRU�RUP�ZXWR�Oo[[PTR�nXTR[VOR�xPuoS[PZPTRW�VT̀��[P_VSpST\�]V\P�xVRPeOUP̀opPW�VW�QoapSWUP̀�ab�RUP��o[PVo�XY��oapSO�]X[̂Wm�eRVRP�XY��Pd��X[̂m�sPQV[RZPTR�XY��VaX[�PWRVapSWUP̀�YX[�RUSW�[XtPORgI�HJKJKJG�wUP�nXTR[VORX[�WUVpp�Q[X_S̀P�RUP�pVaX[�TPOPWWV[b�RX�STWRVpp�SRW�dX[̂�dSRUST�RUP�RP[ZW�XY�RUSW�nXTR[VORg�wUPqdTP[�VWWoZPW�TX�[PWQXTWSaSpSRb�YX[�VTb�PNQPTWP�̀oP�RX�WXzOVppP̀��X_P[RSZPg�
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D�EFGFH�IJ�KLMLNOP�QR�SNTJLU�VQJPKWMPX�PYL�ZKN[L�VQJPKWMPQK�\N]]�̂L�L_OLMPLU�PQ�O]WML�RNK[�QKULKS�\NPY�̀LJUQKS�RQK�JLLULU�[WPLKNW]SX�NJM]aUNJT�bâMQJPKWMPQKS�WJU�[WcQK�[WPLKNW]�SaOO]NLKSd�eR�ULL[LU�JLMLSSWKf�PQ�WSSaKL�UL]ǸLKf�QR�[WPLKNW]S�WP�PN[LS�JLLULUX�VQJPKWMPQK�[Wf�WMMLOP�UL]ǸLKf�QR�SaMY�[WPLKNW]S�WP�WJf�PN[LX�WJU�[Wf�NJM]aUL�PYL�MQSP�QR�SaMY�[WPLKNW]S�NJ�NPS�JL_P�[QJPY]f�WOO]NMWPNQJ�RQK�OWf[LJPX�OKQ̀NULU�SaMY�[WPLKNW]S�YẀL�WMPaW]]f�̂LLJ�UL]ǸLKLU�PQ�VQJPKWMPQK�WJU�OKQOLK]f�SPQKLU�̂f�YN[�\NPY�WOOKQ̀W]�QK�aJULK�UNKLMPNQJ�QR�PYL�gKMYNPLMP�WJU�VQJSPKaMPNQJ�hWJWTLK�LNPYLK�WP�PYL�cQ̂�SNPL�QK�NJ�WJ�WOOKQ̀LU�SPQKWTL�SYLU�QK�\WKLYQaSLX�WS�OKQ̀NULU�L]SL\YLKL�NJ�PYLSL�iLJLKW]�VQJUNPNQJSd�jQ�[WPLKNW]S�QK�SaOO]NLS�RQK�PYL�kQKl�SYW]]�̂L�OaKMYWSLU�̂f�PYL�VQJPKWMPQK�QK�̂f�WJf�SâMQJPKWMPQK�SâcLMP�PQ�WJf�MYWPPL]�[QKPTWTL�QK�aJULK�W�MQJUNPNQJW]�SW]L�QK�QPYLK�WTKLL[LJP�̂f�\YNMY�WJ�NJPLKLSP�NS�KLPWNJLU�̂f�PYL�SL]]LKd�mYL�VQJPKWMPQK�\WKKWJPS�PYWP�YL�YWS�Ra]]�PNP]L�PQ�W]]�[WPLKNW]S�WJU�SaOO]NLS�aSLU�̂f�YN[�NJ�PYL�kQKlX�QK�KLSQ]U�PQ�PYL�I\JLKX�ZaKSaWJP�PQ�PYNS�VQJPKWMP�nQMa[LJPX�RKLL�RKQ[�W]]�]NLJSX�M]WN[S�QK�LJMa[̂ KWJMLSdD�EFGFo�g]]�[WPLKNW]S�aSLU�OLK[WJLJP]f�NJ�PYL�kQKl�SYW]]�̂L�JL\�aJ]LSS�QPYLK\NSL�SOLMNRNLUd�mYL�WOOWKLJP�SN]LJML�QRPYL�bOLMNRNMWPNQJS�WS�PQ�WJf�ULPWN]�ULSMKN̂LU�MQJMLKJNJT�WJf�kQKl�PQ�̂L�UQJL�WJU�[WPLKNW]S�PQ�̂L�paKJNSYLU�SYW]]�̂LKLTWKULU�WS�[LWJNJT�PYWP�QJ]f�PYL�̂LSP�TLJLKW]�OKWMPNML�NS�PQ�OKL̀WN]�WJU�PYWP�QJ]f�[WPLKNW]�WJU�\QKl[WJSYNO�QR�PYL�RNKSP�qaW]NPf�WKL�PQ�̂L�aSLUX�WJU�W]]�NJPLKOKLPWPNQJS�QR�PYL�bOLMNRNMWPNQJS�SYW]]�̂L�[WUL�QJ�PYNS�̂WSNSd�g]]�[WPLKNW]NJMQKOQKWPLU�NJ�PYL�kQKl�SYW]]�̂L�M]LWJ�WJU�L_YN̂NP�JQ�WOOLWKWJML�QR�WTNJTX�L_OQSaKL�PQ�\LWPYLKX�OKNQK�aSLXYWJU]NJT�QK�UW[WTL�QR�WJf�lNJUdD�EFGFoFr�g]]�kQKl�SYW]]�̂L�L_LMaPLU�NJ�W�PYQKQaTYX�SâSPWJPNW]X�\QKl[WJ]NlL�[WJJLKX�NJ�MQ[O]LPL�WMMQKUWJML�\NPY�PYL�[WJaRWMPaKLKsS�[QSP�KLMLJP�\KNPPLJ�KLMQ[[LJUWPNQJS�aJ]LSS�QPYLK\NSL�SOLMNRNLU�QK�OLK[NPPLU�̂f�PYLgKMYNPLMPd�g�SaRRNMNLJP�RQKML�QR�MQ[OLPLJP�\QKl[LJX�RQKL[LJX�WJU�SaOLKNJPLJULJPS�SYW]]�̂L�L[O]QfLU�WP�W]]PN[LS�PQ�OLK[NP�PYL�kQKl�PQ�̂L�OaKSaLU�\NPY�UN]NTLJML�aJPN]�MQ[O]LPNQJdD�EFGFt�hWJaRWMPaKLKsS�NULJPNRNMWPNQJS�SYW]]�̂L�NJMQJSONMaQaSX�̂aP�\YLKL�JW[LO]WPLS�MQJPWNJ�NJRQK[WPNQJ�KL]WPǸL�PQMYWKWMPLKNSPNMS�QK�[WNJPLJWJMLX�PYLf�SYW]]�̂L�M]LWK]f�̀NSN̂]L�WJU�]QMWPLU�RQK�LWSf�WMMLSSdD�EFGFu�vqaNO[LJP�NJPLJULU�RQK�OLK[WJLJP�NJSPW]]WPNQJ�SYW]]�JQP�̂L�QOLKWPLU�RQK�PL[OQKWKf�OaKOQSLS�\NPYQaP�PYL\KNPPLJ�OLK[NSSNQJ�QR�PYL�gKMYNPLMPdD�EFGFw�hWPLKNW]S�SYW]]�̂L�UL]ǸLKLU�NJ�[WJaRWMPaKLKsS�QKNTNJW]�SLW]LU�MQJPWNJLKSX�\NPY�MQ[O]LPL�NULJPNRNMWPNQJ�QRMQJPLJPS�WJU�[WJaRWMPaKLKX�WJU�lLOP�SLW]LU�NJ�QKNTNJW]�MQJPWNJLKS�aJPN]�aSLUd�xŴL]S�SYW]]�JQP�̂L�KL[Q̀LU�aJPN][WPLKNW]S�YẀL�̂LLJ�NJSPW]]LU�WJU�NJSOLMPLUdD�EFGFr�y�kYLJL̀LK�PYL�VQJPKWMP�nQMa[LJPS�KLqaNKL�UL]ǸLKf�̂f�PYL�VQJPKWMPQK�QR�WJf�[WPLKNW]SX�LqaNO[LJP�QK�QPYLKNPL[SX�PYL�PLK[�UL]ǸLKf�SYW]]�̂L�ULL[LU�PQ�NJM]aUL�aJ]QWUNJT�WJU�SPQKNJT�\NPY�OKQOLK�OKQPLMPNQJ�\YLKL�UNKLMPLUdD�EFGFrr�hWPLKNW]S�SYW]]�̂L�WOO]NLU�QK�NJSPW]]LU�aJULK�OKQOLK�M]N[WMPNM�MQJUNPNQJSX�JQP�\YLJ�PYLf�[Wf�̂L�WRRLMPLU�̂fPL[OLKWPaKLX�[QNSPaKLX�Ya[NUNPf�QK�UaSPdD�EFGFrz�gS�ULRNJLU�̂f�pLULKW]�WJU�bPWPL�xW\SX�JQ�[WPLKNW]S�NJMQKOQKWPLU�NJPQ�PYL�ZKQcLMP�kQKl�SYW]]�MQJPWNJWŜLSPQSd�hWPLKNW]�SYW]]�̂L�{WŜLSPQS|RKLL{�MQJPWNJNJT�}LKQ�OLKMLJP�~����WŜLSPQSd�mYL�gKMYNPLMP�KLSLK̀LS�PYL�KNTYP�PQKLqaLSP�MLKPNRNMWPNQJ�RKQ[�PYL�[WPLKNW]�[WJaRWMPaKLK�PYKQaTY�PYL�VQJPKWMPQK�RQK�MLKPNRNMWPNQJ�PYWP�[WPLKNW]S�NJSPW]]LUMQJPWNJ�}LKQ�OLKMLJP�~����WŜLSPQSdD��EFGFrE�vqaǸW]LJP�ZKQUaMPS��v_MLOP�WS�QPYLK\NSL�SOLMNRNLUX�\YLJL̀LK�W�[WPLKNW]X�WKPNM]L�QK�ONLML�QR�LqaNO[LJP�NS�NULJPNRNLU�QJ�PYL�nKW\NJTS�QK�NJ�PYL�bOLMNRNMWPNQJS�̂f�KLRLKLJML�PQ�[WJaRWMPaKLKsS�QK�̀LJUQKSs�JW[LSX�PKWUL�JW[LSX�MWPW]QT�Ja[̂ LKSX�QK�PYL�]NlLX�NP�NS�SQ�NULJPNRNLU�RQK�PYL�OaKOQSL�QR�LSPŴ]NSYNJT�W�SPWJUWKUX�WJU�WJf�[WPLKNW]X�WKPNM]LX�QK�ONLML�QR�LqaNO[LJP�QR�QPYLK�[WJaRWMPaKLKSs�QK�̀LJUQKS�\YNMY�\N]]�OLKRQK[�WULqaWPL]f�PYL�UaPNLS�N[OQSLU�̂f�PYL�TLJLKW]�ULSNTJ�[Wf�̂L�MQJSNULKLU�LqaW]]f�WMMLOPŴ]L�OKQ̀NULU�PYL�[WPLKNW]X�WKPNM]LX�QK�ONLML�QR�LqaNO[LJP�SQ�OKQOQSLU�NSX�NJ�PYL�QONJNQJ�QR�PYL�gKMYNPLMPX�QR�LqaW]�SâSPWJMLX�WOOLWKWJMLX�SN}LX�RaJMPNQJ�WJU�OLKRQK[WJMLd��baMY�OKQOQSLU�OKQUaMP�SYW]]�JQP�̂L�OaKMYWSLU�QK�NJSPW]]LU�aJPN]�WOOKQ̀LU�̂f�PYL�gKMYNPLMPdFr mYL�gKMYNPLMP�\N]]�̂L�W]]Q\LU�W�KLWSQJŴ]L�PN[L�\NPYNJ�\YNMY�PQ�L̀W]aWPL�LWMY�OKQOQSLU�SâSPNPaPNQJd��mYL�gKMYNPLMP�\N]]�̂L�PYL�SQ]L�caUTL�QR�LqaǸW]LJMLX�WJU�JQ�SâSPNPaPNQJ�SYW]]�̂L�QKULKLUX�NJSPW]]LU�QK�aPN]N}LU�\NPYQaP�PYL�gKMYNPLMPsS�KL̀NL\�OKQMLSS�YẀNJT�̂LLJ�MQ[O]LPLU�WJU�PYL�OKQUaMP�WMMLOPLU�̂f�\KNPPLJ�JQPNRNMWPNQJd�
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DE� FGHIJ�KLM�JINOPJI�QRHSJLTSRJ�SR�UOJHPVW�LS�SWI�QRHSJLTSRJXV�IYZIHVI�L�VZITPL[�ZIJURJKLHTI�\OLJLHSII�RJ�RSWIJ�VOJISM�GPSW�JIVZITS�SR�LHM�VO]VSPSOSPRĤD_ ẀI�aJTWPSITS�GP[[�JITRJb�SPKI�JINOPJIb�]M�SWI�aJTWPSITS�LHb�SWI�aJTWPSITSXV�QRHVO[SLHSV�PH�IcL[OLSPH\�VO]VSPSOSPRHV�ZJRZRVIb�]M�SWI�QRHSJLTSRJ�LHb�PH�KLdPH\�TWLH\IV�PH�SWI�QRHSJLTS�eRTOKIHSV�RTTLVPRHIb�SWIJI]M̂��fWISWIJ�RJ�HRS�SWI�aJTWPSITS�LTTIZSV�L�ZJRZRVIb�VO]VSPSOSPRHg�QRHSJLTSRJ�VWL[[�JIPK]OJVI�SWI�FGHIJ�URJ�SWI�TWLJ\IV�RU�SWI�aJTWPSITSg�LHb�SWI�aJTWPSITSXV�QRHVO[SLHSV�URJ�IcL[OLSPH\�ILTW�ZJRZRVIb�VO]VSPSOSPRĤhijk�lmn�_DmDl�̀WI�QRHSJLTSRJ�GLJJLHSV�SR�SWI�FGHIJg�QRHVSJOTSPRH�oLHL\IJg�LHb�aJTWPSITS�SWLS�KLSIJPL[V�LHb�INOPZKIHS�UOJHPVWIb�pOJHPVWIb�OHbIJ�SWI�QRHSJLTS�GP[[�]I�RU�\RRb�NOL[PSM�LHb�HIG�OH[IVV�SWI�QRHSJLTS�eRTOKIHSV�JINOPJI�RJ�ZIJKPS�RSWIJGPVÎ�̀WI�QRHSJLTSRJ�UOJSWIJ�GLJJLHSV�SWLS�SWI�fRJd�GP[[�TRHURJK�SR�SWI�JINOPJIKIHSV�RU�SWI�QRHSJLTS�eRTOKIHSV�LHb�GP[[�]I�UJII�UJRK�bIUITSVg�IYTIZS�URJ�SWRVI�PHWIJIHS�PH�SWI�NOL[PSM�RU�SWI�fRJd�SWI�QRHSJLTS�eRTOKIHSV�JINOPJI�RJ�ZIJKPŜ�fRJdg�KLSIJPL[Vg�RJ�INOPZKIHS�HRS�TRHURJKPH\�SR�SWIVI�JINOPJIKIHSV�KLM�JINOPJIKIHSVg�PHT[ObPH\�VO]VSPSOSPRHV�HRS�ZJRZIJ[M�LZZJRcIb�LHb�LOSWRJPqIbg�VWL[[�]I�TRHVPbIJIb�bIUITSPcÎ�̀WI�QRHSJLTSRJXV�GLJJLHSM�IYT[ObIV�JIKIbM�URJ�bLKL\I�RJ�bIUITS�TLOVIb�]M�L]OVIg�L[SIJLSPRHV�SR�SWI�fRJd�HRS�IYITOSIb�]M�SWI�QRHSJLTSRJg�PKZJRZIJ�RJ�PHVOUUPTPIHS�KLPHSIHLHTIg�PKZJRZIJ�RZIJLSPRHg�RJ�HRJKL[�GILJ�LHb�SILJ�LHb�HRJKL[�OVL\Î�rU�JINOPJIb�]M�SWI�QRHVSJOTSPRH�oLHL\IJ�RJ�aJTWPSITSg�SWI�QRHSJLTSRJ�VWL[[�UOJHPVW�VLSPVULTSRJM�IcPbIHTI�LV�SR�SWI�dPHb�LHb�NOL[PSM�RU�KLSIJPL[V�LHb�INOPZKIHŜ�QRHSJLTSRJ�VWL[[�ZIJURJK�SWI�fRJd�PH�VSJPTS�LTTRJbLHTI�GPSW�SWI�QRHSJLTS�eRTOKIHSV�LHb�]IVS�PHbOVSJM�ZJLTSPTIV̂��a[[�KLSIJPL[V�LJI�SR�]I�HIGg�OH[IVV�VZITPUPIb�RSWIJGPVÎ�QRHSJLTSRJg�LS�PSV�IYZIHVIg�VWL[[�JIKRcI�LHb�JIZ[LTI�KLSIJPL[V�HRS�KIISPH\�VZITPUPTLSPRHV�RJ�KLSIJPL[V�ULP[PH\�SR�ZIJURJK�LV�JIZJIVIHSIb�RJ�GLJJLHSIb�]M�SWI�KLHOULTSOJIJg�JI\LJb[IVV�RU�GWISWIJ�PHTRJZRJLSIb�PHSR�SWI�fRJd̂�QRHSJLTSRJ�VWL[[�ZJRKZS[M�JIZ[LTI�RJ�TRJJITS�LHM�GRJd�RJ�KLSIJPL[V�GWPTW�FGHIJg�QRHVSJOTSPRH�oLHL\IJ�RJ�aJTWPSITS�VWL[[�JIsITS�LV�ULP[PH\�SR�TRHURJK�SR�SWI�JINOPJIKIHSV�RU�SWI�QRHSJLTS�eRTOKIHSV̂�̀WI�URJI\RPH\�GLJJLHSM�R][P\LSPRHV�LJI�HRS�[PKPSIb�]M�SWI�ZJRcPVPRHV�RU�aJSPT[I�tug�LHb�LJI�PH�LbbPSPRH�SR�LHb�HRS�PH�[PKPSLSPRH�RU�LHM�RSWIJ�GLJJLHSM�VIS�URJSW�PH�SWI�QRHSJLTS�eRTOKIHSV�RJ�RSWIJGPVI�ZJIVTJP]Ib�]M�[LĜvn�_DmD_�wIPSWIJ�UPHL[�ZLMKIHSg�HRJ�ZJRcPVPRH�PH�QRHSJLTS�eRTOKIHSVg�HRJ�ZLJSPL[�RJ�IHSPJI�RTTOZLHTM�RU�ZJIKPVIV�]M�FGHIJ�VWL[[�TRHVSPSOSI�LH�LTTIZSLHTI�RU�fRJd�HRS�bRHI�PH�LTTRJbLHTI�GPSW�QRHSJLTS�eRTOKIHSV�RJ�JI[PIcI�SWI�QRHSJLTSRJ�RU�[PL]P[PSM�PH�JIVZITS�SR�LHM�IYZJIVV�GLJJLHSPIV�RJ�JIVZRHVP]P[PSM�URJ�ULO[SM�KLSIJPL[V�RJ�GRJdKLHVWPẐn�_DmDx�̀WI�QRHSJLTSRJ�VWL[[�GLJJLHS�L[[�KLSIJPL[V�LHb�RZIJLSPH\�VMVSIKV�SR�]I�UJII�UJRK�LHM�bIUITSV�LHb�ULO[SM�INOPZKIHS�URJ�L�ZIJPRb�RU�RHI�ytz�MILJ�UJRK�SWI�bLSI�SWI�aJTWPSITS�JITRKKIHbV�UPHL[�ZLMKIHSg�RJ�GWIJI�SWI�ZIJURJKLHTI�RU�KLSIJPL[Vg�VMVSIK�RJ�INOPZKIHS�PV�bRTOKIHSIbg�UJRK�SWI�bLSI�SWLS�VOTW�KLSIJPL[Vg�VMVSIKVg�RJ�INOPZKIHS�ZIJURJK�VLSPVULTSRJP[Mg�GWPTWIcIJ�bLSI�PV�[LSIĴ��̀WI�{IJURJKLHTI�LHb�{LMKIHS�]RHbV�VWL[[�JIKLPH�PH�UO[[�URJTI�LHb�IUUITS�SWJRO\W�SWI�\OLJLHSII�ZIJPRb̂n�_DmDm�rH�IKIJ\IHTPIV�RTTOJJPH\�bOJPH\�SWI�\OLJLHSII�ZIJPRbg�SWI�FGHIJ�KLM�TRJJITS�LHM�bIUITS�PKKIbPLSI[M�LHb�TWLJ\I�SWI�TRVS�SR�SWI�QRHSJLTSRĴ��̀WI�FGHIJ�VWL[[�LS�RHTI�HRSPUM�SWI�QRHSJLTSRJg�GWR�KLM�SLdI�RcIJ�SWI�fRJd�LHb�KLdI�LHM�TRJJITSPRHV�JIKLPHPH\�LUSIJ�WPV�RJ�WIJ�URJTIV�LJJPcI�LS�SWI�fRJd̂��aHM�JIZLPJ�GRJd�HRS�VSLJSIb�GPSWPH�VIcIH�bLMV�UR[[RGPH\�HRSPTI�SR�SWI�QRHSJLTSRJ�RU�LHM�bIUITS�VWL[[�]I�TRHVPbIJIb�LH�IKIJ\IHTM̂n�_DmD|�̀WI�QRHSJLTSRJ�VWL[[�R]SLPH�LHb�UOJHPVW�SR�SWI�aJTWPSITS�GJPSSIH�oLHOULTSOJIJXV�fLJJLHSPIV�PH�SWI�HLKI�RU�SWI�FGHIJ�URJ�L[[�KLsRJ�KLSIJPL[V�LHb�URJ�L[[�INOPZKIHŜ��̀WI�SIJKV�RU�SWI�GLJJLHSM�VWL[[�]I�LV�PHbPcPbOL[[M�VZITPUPIb�URJ�SWI�PSIK̂��rU�HR�SIJK�PV�VZITPUPIbg�SWI�SIJK�VWL[[�]I�URJ�L�KPHPKOK�RU�RHI�MILĴn�_D|�}~���k������������~����}~��n�_D|Dl���FGHIJ�JIZJIVIHSV�SWLS�PS�PV�LH�RJ\LHPqLSPRH�RZIJLSIb�URJ�ZOJZRVIV�SWLS�KLdI�PS�IYIKZS�UJRK�wIG��RJd��L[IV�LHb�QRKZIHVLSPH\��VI�̀LY�ZOJVOLHS�SR��ITSPRH�ttt�yLz�yt�z�RU�SWI�SLY�[LGg�LV�LKIHbIb�]M�[LGV�RU�wIG��RJd�t���g�Q�̂��t��LHb��t�̂��̀WI�QRHSJLTSRJ�PV�LbcPVIb�SWLS�SWI�FGHIJ�PV�IYIKZS�UJRK�ZLMKIHS�RU�L[[��SLSI�LHb��RTL[�VL[IV�LHb�TRKZIHVLSPH\�OVI�SLYIV�RU�SWI��SLSI�RU�wIG��RJdg�TPSPIV�LHb�TROHSPIV�RH�SWI�ZOJTWLVI�RU�L[[�KLSIJPL[V�LHb�VOZZ[PIV�PHTRJZRJLSIb�PH�LHb�]ITRKPH\�LH�PHSI\JL[�TRKZRHIHS�ZLJS�RU�SWI�VSJOTSOJIVg�]OP[bPH\V�RJ�JIL[�ZJRZIJSMg�ZOJVOLHS�SR�SWI�ZJRcPVPRHV�RU�SWPV�QRHSJLTŜ���OTW�SLYIV�LJI�HRS�SR�]I�PHT[ObIb�PH�SWI�QRHSJLTS�ZJPTIg�]Pb�RJ�TRVSV�SR�]I�JIPK]OJVIbg�LV�SWI�TLVI�KLM�]Î��̀WPV�IYIKZSPRH�bRIV�HRSg�WRGIcIJg�LZZ[M�SR�SRR[Vg�KLTWPHIJMg�INOPZKIHS�RJ�RSWIJ�ZJRZIJSM�[ILVIb�]M�RJ�SR�
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DEF�GHIDJKLDHJ�HJ�K�MNOLHIDJKLDHJ�HJ�DH�MNPPQRFM�KIS�TKDFJRKQM�UERLEV�FWFI�DEHNXE�DEFY�KJF�LHIMNTFS�RI�DEF�PFJZHJTKILF�HZ�DEF�GHIDJKLDV�KJF�IHD�RILHJPHJKDFS�RIDH�DEF�LHTPQFDFS�PFJTKIFID�UHJ[V�KIS�DEF�GHIDJKLDHJ�KIS�ERM�HJ�EFJ�MNOLHIDJKLDHJM�MEKQQ�OF�JFMPHIMROQF�ZHJ�KIS�PKY�KIY�KIS�KQQ�KPPQRLKOQF�DK\FMV�RILQNSRIX�MKQFM�KIS�LHTPFIMKDRIX�NMF�DK\FMV�HI�MNLE�QFKMFS�DHHQMV�TKLERIFJYV�F]NRPTFID�HJ�HDEFJ�PJHPFJDY�NPHI�KQQ�MNLE�NIRILHJPHJKDFS�MNPPQRFM�KIS�TKDFJRKQM̂��_UIFJ�MEKQQ�SFQRWFJ�DH�GHIDJKLDHJ�DEF�KPPJHPJRKDF�F\FTPDRHI�LFJDRZRLKDF�JF]NRJFS�DH�OF�MNPPQRFS�OY�DEF�_UIFJ�KIS�GHIDJKLDHJ�KIS�ERM�HJ�EFJ�MNOLHIDJKLDHJM�KIS�TKDFJRKQ�TFI�MEKQQ�OF�MHQFQY�JFMPHIMROQF�ZHJ�HODKRIRIX�HJ�SFQRWFJRIX�KIY�KIS�KQQ�F\FTPDRHI�HJ�HDEFJ�LFJDRZRLKDFM�KIS�ZHJ�ZNJIRMERIX�K�GHIDJKLDHJ�̀\FTPD�aNJLEKMF�GFJDRZRLKDF�HJ�HDEFJ�KPPJHPJRKDF�LFJDRZRLKDFM�DH�KQQ�PFJMHIMV�ZRJTMV�HJ�LHJPHJKDRHIM�ZJHT�UEHT�DEFY�PNJLEKMF�MNPPQRFMV�TKDFJRKQMV�KIS�F]NRPTFID�ZHJ�DEF�PFJZHJTKILF�HZ�DEF�bHJ[̂c�defeg�̀\LFPD�KM�HDEFJURMF�MPFLRZRFSV�KQQ�hFSFJKQV�iDKDF�KIS�jHLKQ�DK\FM�KJF�DH�OF�RILQNSFS�RI�DEF�GHIDJKLD�PJRLF̂kEF�GHIDJKLDHJ�MEKQQ�PKY�MKQFMV�LHIMNTFJV�NMF�KIS�MRTRQKJ�DK\FM�ZHJ�DEF�bHJ[�HJ�PHJDRHIM�DEFJFHZ�PJHWRSFS�OY�DEF�GHIDJKLDHJ�DEKD�KJF�QFXKQQY�FIKLDFS�UEFI�ORSM�KJF�JFLFRWFS�HJ�IFXHDRKDRHIM�LHILQNSFSV�UEFDEFJ�HJ�IHD�YFD�FZZFLDRWF�HJ�TFJFQY�MLEFSNQFS�DH�XH�RIDH�FZZFLD̂c�defed�lMMFMMTFIDM�KIS�kK\FM�HI�bKXFMm��̀KLE�GHIDJKLDHJ�MEKQQ�PKY�KIS�RILQNSF�RI�ERM�HJ�EFJ�PJHPHMKQ�KQQ�LHMDM�KIS�QRKORQRDRFM�ZHJ�DEF�KTHNIDM�KMMFMMFSV�HJ�UERLE�TKY�OF�KMMFMMFS�OY�DEF�hFSFJKQV�iDKDF�KIS�QHLKQ�XHWFJITFIDM�NISFJ�KIY�KIS�KQQ�lLDM�HJ�jKUM�NPHI�DEF�UKXFM�KIS�MKQKJRFM�PKRS�HJ�DH�OF�PKRS�KQQ�FTPQHYFFM�HZ�DEF�GHIDJKLDHJ�KIS�ERM�HJ�EFJ�MNOLHIDJKLDHJM�NISFJ�DERM�GHIDJKLD̂nopq�rfc�deser�tIQFMM�HDEFJURMF�PJHWRSFS�RI�DEF�GHIDJKLD�uHLNTFIDMV�DEF�_UIFJV�KMMRMDFS�OY�DEF�lJLERDFLD�KIS�GHIMDJNLDRHI�vKIKXFJV�MEKQQ�MFLNJF�KIS�PKY�ZHJ�DEF�iDKDF�̀SNLKDRHI�uFPKJDTFID�ONRQSRIX�PFJTRD̂�kEF�GHIDJKLDHJ�MEKQQ�MFLNJF�KIS�PKY�ZHJ�HDEFJ�PFJTRDMV�ZFFMV�QRLFIMFMV�KIS�RIMPFLDRHIM�OY�XHWFJITFID�KXFILRFM�IFLFMMKJY�ZHJ�PJHPFJ�F\FLNDRHI�KIS�LHTPQFDRHI�HZ�DEF�bHJ[�DEKD�KJF�LNMDHTKJRQY�MFLNJFS�KZDFJ�F\FLNDRHI�HZ�DEF�GHIDJKLD�KIS�QFXKQQY�JF]NRJFS�KD�DEF�DRTF�ORSM�KJF�JFLFRWFS�HJ�IFXHDRKDRHIM�LHILQNSFŜJFLFRWFŜ�c�deseg�kEF�GHIDJKLDHJ�MEKQQ�LHTPQY�URDE�KIS�XRWF�IHDRLFM�JF]NRJFS�OY�KPPQRLKOQF�QKUMV�MDKDNDFMV�HJSRIKILFMV�LHSFMV�JNQFM�KIS�JFXNQKDRHIMV�KIS�QKUZNQ�HJSFJM�HZ�PNOQRL�KNDEHJRDRFM�KPPQRLKOQF�DH�PFJZHJTKILF�HZ�DEF�bHJ[̂bHJ[V�RILQNSRIX�OND�IHD�QRTRDFS�DH�KQQ�RIZFLDRHNM�SRMFKMF�F\PHMNJF�PJFLKNDRHIM̂c�desed�wZ�DEF�GHIDJKLDHJ�PFJZHJTM�bHJ[��[IHURIX�KIS�[IHUM�HJ�MEHNQS�EKWF�[IHUI�RD�DH�OF�LHIDJKJY�DH�KPPQRLKOQF�QKUMV�MDKDNDFMV�HJSRIKILFMV�LHSFMV�JNQFM�KIS�JFXNQKDRHIMV�HJ�QKUZNQ�HJSFJM�HZ�PNOQRL�KNDEHJRDRFMV�DEF�GHIDJKLDHJ�MEKQQ�KMMNTF�KPPJHPJRKDF�JFMPHIMRORQRDY�ZHJ�MNLE�bHJ[�KIS�MEKQQ�OFKJ�DEF�LHMDM�KDDJRONDKOQF�DH�LHJJFLDRHÎLHJJFLDRHI�V�RILQNSRIX�KPPQRLKOQF�ZRIFM�KISxHJ�PFIKQDRFM̂c�desey�z{|}~��~��{���|�|{�|�z{|����{|�e�wZ�DEF�GHIDJKLDHJ�FILHNIDFJM�LHISRDRHIM�KD�DEF�MRDF�DEKD�KJF�����MNOMNJZKLF�HJ�HDEFJURMF�LHILFKQFS�PEYMRLKQ�LHISRDRHIM�DEKD�SRZZFJ�TKDFJRKQQY�ZJHT�DEHMF�RISRLKDFS�RI�DEF�GHIDJKLD�uHLNTFIDM�HJ�����NI[IHUI�PEYMRLKQ�LHISRDRHIM�HZ�KI�NINMNKQ�IKDNJF�DEKD�SRZZFJ�TKDFJRKQQY�ZJHT�DEHMF�HJSRIKJRQY�ZHNIS�DH�F\RMD�KIS�XFIFJKQQY�JFLHXIR�FS�KM�RIEFJFID�RI�LHIMDJNLDRHI�KLDRWRDRFM�HZ�DEF�LEKJKLDFJ�PJHWRSFS�ZHJ�RI�DEF�GHIDJKLD�uHLNTFIDMV�DEF�GHIDJKLDHJ�MEKQQ�PJHTPDQY�PJHWRSF�UJRDDFI�IHDRLF�DH�DEF�_UIFJV�GHIMDJNLDRHI�vKIKXFJV�KIS�DEF�lJLERDFLD�OFZHJF�LHISRDRHIM�KJF�SRMDNJOFS�HJ�KZZFLDFS�UHJ[�RM�PFJZHJTFSV�KIS�RI�IH�FWFID�QKDFJ�DEKI������SKYM�KZDFJ�ZRJMD�HOMFJWKILF�HZ�DEF�LHISRDRHIM̂�kEF�lJLERDFLD�KIS�GHIMDJNLDRHI�vKIKXFJ�URQQ�PJHTPDQY�RIWFMDRXKDF�MNLE�LHISRDRHIM�KISV�RZ�DEF�lJLERDFLDV�RI�LHIMNQDKDRHI�URDE�DEF�GHIMDJNLDRHI�vKIKXFJV�SFDFJTRIFM�DEKD�DEFY�SRZZFJ�TKDFJRKQQY�KIS�LKNMF�KI�RILJFKMF�HJ�SFLJFKMF�RI�DEF�GHIDJKLDHJ�M�LHMD�HZV�HJ�DRTF�JF]NRJFS�ZHJV�PFJZHJTKILF�HZ�KIY�PKJD�HZ�DEF�bHJ[V�URQQ�JFLHTTFIS�DEKD�KI�F]NRDKOQF�KS�NMDTFID�OF�TKSF�RI�DEF�GHIDJKLD�iNT�HJ�GHIDJKLD�kRTFV�HJ�OHDÊ�wZ�DEF�lJLERDFLDV�RI�LHIMNQDKDRHI�URDE�DEF�GHIMDJNLDRHI�vKIKXFJV�SFDFJTRIFM�DEKD�DEF�LHISRDRHIM�KD�DEF�MRDF�KJF�IHD�TKDFJRKQQY�SRZZFJFID�ZJHT�DEHMF�RISRLKDFS�RI�DEF�GHIDJKLD�uHLNTFIDM�KIS�DEKD�IH�LEKIXF�RI�DEF�DFJTM�HZ�DEF�GHIDJKLD�RM��NMDRZRFSV�DEF�lJLERDFLD�MEKQQ�PJHTPDQY�IHDRZY�DEF�_UIFJV�GHIMDJNLDRHI�vKIKXFJV�KIS�GHIDJKLDHJV�GHIDJKLDHJ�RI�UJRDRIXV�MDKDRIX�DEF�JFKMHIM̂�wZ�DEF�_UIFJ�HJ�GHIDJKLDHJ�SRMPNDFM�DEF�lJLERDFLD�M�SFDFJTRIKDRHI�HJ�JFLHTTFISKDRHIV�FRDEFJ�PKJDY�TKY�MNOTRD�K�GQKRT�KM�PJHWRSFS�RI�lJDRLQF���̂c�dese��wZV�RI�DEF�LHNJMF�HZ�DEF�bHJ[V�DEF�GHIDJKLDHJ�FILHNIDFJM�ENTKI�JFTKRIM�HJ�JFLHXIR�FM�DEF�F\RMDFILF�HZ�ONJRKQ�TKJ[FJMV�KJLEKFHQHXRLKQ�MRDFM�HJ�UFDQKISM�IHD�RISRLKDFS�RI�DEF�GHIDJKLD�uHLNTFIDMV�DEF�GHIDJKLDHJ�MEKQQ�RTTFSRKDFQY�MNMPFIS�KIY�HPFJKDRHIM�DEKD�UHNQS�KZZFLD�DEFT�KIS�MEKQQ�IHDRZY�DEF�_UIFJV�GHIMDJNLDRHI�vKIKXFJV�KIS�lJLERDFLD̂�tPHI�JFLFRPD�HZ�MNLE�IHDRLFV�DEF�_UIFJ�MEKQQ�PJHTPDQY�DK[F�KIY�KLDRHI�IFLFMMKJY�DH�HODKRI�XHWFJITFIDKQ�KNDEHJR�KDRHI�JF]NRJFS�DH�JFMNTF�DEF�HPFJKDRHIM̂�kEF�GHIDJKLDHJ�MEKQQ�LHIDRINF�DH�MNMPFIS�MNLE�HPFJKDRHIM�NIDRQ�HDEFJURMF�RIMDJNLDFS�OY�DEF�_UIFJ�OND�MEKQQ�LHIDRINF�URDE�KQQ�HDEFJ�HPFJKDRHIM�DEKD�SH�IHD�KZZFLD�DEHMF�JFTKRIM�HJ�ZFKDNJFM̂��F]NFMDM�ZHJ�KS�NMDTFIDM�RI�DEF�GHIDJKLD�iNT�KIS�GHIDJKLD�kRTF�KJRMRIX�ZJHT�DEF�F\RMDFILF�HZ�MNLE�JFTKRIM�HJ�ZFKDNJFM�TKY�OF�TKSF�KM�PJHWRSFS�RI�lJDRLQF���̂��H�KS�NMDTFID�RI�DEF�GHIDJKLD�kRTF�HJ�GHIDJKLD�iNT�URQQ�OF�PFJTRDDFSV�EHUFWFJV�RI�
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DEFFGDHIEF�JIHK�L�DEFDGLMGN�EO�PFQFEJF�DEFNIHIEF�HKLH�NEGR�FEH�NISSGO�TLHGOILMMU�SOET�HKERG�DEFNIHIEFR�NIRDMERGN�EO�HKLH�OGLREFLVMU�RKEPMN�KLWG�VGGF�NIRDMERGN�VU�HKG�XEFHOLDHEOYR�Z[\�]OIEO�IFR]GDHIEFR̂�HGRĤ�LFN�OGWIGJR̂�EO�Z_\�IFR]GDHIEFR̂�HGRHR̂�LFN�OGWIGJR�HKG�XEFHOLDHEO�KLN�HKG�E]]EOHPFIHU�HE�TLQG�EO�RKEPMN�KLWG�]GOSEOTGN�IF�DEFFGDHIEF�JIHK�HKG�̀OEaGDHbcdef�ghi�jklkg�mKG�XEFHOLDHEO�RKLMM�IFDMPNG�IF�HKG�XEFHOLDH�nPT�LMM�LMMEJLFDGR�RHLHGN�IF�HKG�XEFHOLDH�oEDPTGFHRb�pHGTR�DEWGOGN�VU�LMMEJLFDGR�RKLMM�VG�RP]]MIGN�SEO�RPDK�LTEPFHR�LFN�VU�RPDK�]GOREFR�EO�GFHIHIGR�LR�HKG�qJFGO�TLU�NIOGDĤ�VPH�HKG�XEFHOLDHEO�RKLMM�FEH�VG�OGrPIOGN�HE�GT]MEU�]GOREFR�EO�GFHIHIGR�HE�JKET�HKG�XEFHOLDHEO�KLR�OGLREFLVMG�EVaGDHIEFbNIOGDHbi�jklks�tFMGRR�EHKGOJIRG�]OEWINGN�IF�HKG�XEFHOLDH�oEDPTGFHRukg LMMEJLFDGR�RKLMM�DEWGO�HKG�DERH�HE�HKG�XEFHOLDHEO�ES�TLHGOILMR�LFN�GrPI]TGFH�NGMIWGOGN�LH�HKG�RIHG�LFN�LMM�OGrPIOGN�HLvGR̂�MGRR�L]]MIDLVMG�HOLNG�NIRDEPFHRwXEFHOLDH�nPT�̀GOTIHHGN�xMMEJLFDG�DERHR�RKLMM�IFDMPNG�HKG�NIOGDH�DERH�HE�HKG�XEFHOLDHEO�LFN�nPVDEFHOLDHEO�SEO�MLVEÔ�TLHGOILMR�LFN�GrPI]TGFĤIFDMPNIFy�NGMIWGOÛ�PFMELNIFŷ�RHEOLyĜ�KLFNMIFy�LFN�IFRHLMMLHIEFb�xMMEJLFDG�DERHR�NE�FEH�IFDMPNG�HKG�XEFHOLDHEOYRks XEFHOLDHEOYR�DERHR�SEO�PFMELNIFy�LFN�KLFNMIFy�LH�HKG�RIHĜ�MLVEÔ�IFRHLMMLHIEF�DERHR̂�EWGOKGLN̂�]OESIĤ�LFN�EHKGO�Gv]GFRGR�DEFHGT]MLHGN�SEO�RHLHGN�LMMEJLFDG�LTEPFHR�RKLMM�VG�IFDMPNGN�IF�HKG�XEFHOLDH�nPT�VPH�FEH�IF�HKG�LMMEJLFDGRw�LFNkj JKGFGWGO�DERHR�LOG�TEOG�HKLF�EO�MGRR�HKLF�LMMEJLFDGR̂�HKG�XEFHOLDH�nPT�RKLMM�VG�LNaPRHGN�LDDEONIFyMU�VU�XKLFyG�qONGOb�mKG�LTEPFH�ES�HKG�XKLFyG�qONGO�RKLMM�OGSMGDH�Z[\�HKG�NISSGOGFDG�VGHJGGF�LDHPLM�DERHR�LFN�HKG�LMMEJLFDGR�PFNGO�nGDHIEF�zb{b_b[�LFN�Z_\�DKLFyGR�IF�XEFHOLDHEOYR�DERHR�PFNGO�nGDHIEF�zb{b_b_bEWGOKGLN�LFN�]OESIĤ�IFDMPNIFy�HKG�DERHR�ES�VEFNR̂�IFRPOLFDĜ�LNTIFIRHOLHIEF�LFN�RP]GOWIRIEF̂�JKIDK�DERHR�RKEPMN�VGDLOOIGN�LR�]LOH�ES�HKG�XEFHOLDH�nPTb|i�jk}kg�mKG�XEFHOLDHEO�RKLMM�GT]MEU�L�DET]GHGFH�RP]GOIFHGFNGFH�nP]GOIFHGFNGFH�LFN�FGDGRRLOU�LRRIRHLFHR�JKE�RKLMM�VG�IF�LHHGFNLFDG�LH�HKG�̀OEaGDH�RIHG�NPOIFy�]GOSEOTLFDG�ES�HKG�~EOQb�mKG�RP]GOIFHGFNGFH�~EOQ̂�LFN�RKLMM�LHHGFN�LMM�̀OEaGDH�TGGHIFyR̂�JKGHKGO�KGMN�]OIEO�HE�EO�LSHGO�nPVRHLFHILM�XET]MGHIEF�ES�HKG�~EOQb�mKG�nP]GOIFHGFNGFH�RKLMM�OG]OGRGFH�HKG�XEFHOLDHEÔ�LFN�DETTPFIDLHIEFR�yIWGF�HE�HKG�RP]GOIFHGFNGFH�RKLMM�VG�LR�VIFNIFy�LR�IS�yIWGF�HE�HKG�XEFHOLDHEOb�mKG�XEFHOLDHEO�RKLMM�NGMGyLHG�HE�HKG�nP]GOIFHGFNGFH�NGDIRIEF�TLQIFy�LPHKEOIHU�HE�SLDIMIHLHG�DEEONIFLHIEF�ES�TPMHI]MG�DEFHOLDHEOR�LFN�DEEONIFLHIEF�ES�HKG�~EOQbi�jk}ks�mKG�XEFHOLDHEÔ�LR�REEF�LR�]OLDHIDLVMG�LSHGO�LJLON�ES�HKG�XEFHOLDĤ�RKLMM�FEHISU�HKG�qJFGO�LFN�xODKIHGDĤ�HKOEPyK�HKG�XEFRHOPDHIEF��LFLyGÔ�ES�HKG�FLTG�LFN�rPLMISIDLHIEFR�ES�L�]OE]ERGN�RP]GOIFHGFNGFHb�~IHKIF�[��NLUR�ES�OGDGI]H�ES�HKG�IFSEOTLHIEF̂�HKG�XEFRHOPDHIEF��LFLyGO�TLU�FEHISU�HKG�XEFHOLDHEÔ�RHLHIFy�JKGHKGO�HKG�qJFGÔ�HKG�XEFRHOPDHIEF��LFLyGÔ�EO�HKG�xODKIHGDH�Z[\�KLR�OGLREFLVMG�EVaGDHIEF�HE�HKG�]OE]ERGN�RP]GOIFHGFNGFH�EO�Z_\�OGrPIOG�LNNIHIEFLM�HITG�SEO�OGWIGJb��LIMPOG�ES�HKG�XEFRHOPDHIEF��LFLyGO�HE�]OEWING�FEHIDG�JIHKIF�HKG�[��NLU�]GOIEN�RKLMM�DEFRHIHPHG�FEHIDG�ES�FE�OGLREFLVMG�EVaGDHIEFb̀OIEO�HE�RHLOHIFy�HKG�~EOQ̂�HKG�XEFHOLDHEO�RKLMM�NGRIyFLHG�L�̀OEaGDH��LFLyGÔ�L�FEF�JEOQIFy�EF�RIHG�nP]GOIFHGFNGFĤ�LFN�EHKGO�QGU�IFNIWINPLMR�JKE�RKLMM�VG�LRRIyFGN�HE�HKG�̀OEaGDH�HKOEPyK�LFN�IFDMPNIFy�SIFLM�DET]MGHIEFb�nPDK�NGRIyFLHIEFR�RKLMM�VG�IF�JOIHIFy�LFN�]OEWINGN�HE�HKG�xODKIHGDH�LFN�qJFGOb��mKG�nP]GOIFHGFNGFH�RKLMM�VG�IF�LHHGFNLFDG�LH�HKG�̀OEaGDH�RIHG�HKOEPyKEPH�HKG�~EOQ̂�OGTLIF�EF�HKG�̀OEaGDH�RIHG�FEH�MGRR�HKLF�GIyKH�KEPOR�]GO�NLÛ�SIWG�NLUR�]GO�JGGQ̂�PFHIM�HGOTIFLHIEF�ES�HKG�XEFHOLDĤ�PFMGRR�HKG�aEV�IR�RPR]GFNGN̂�~EOQ�IR�RHE]]GN�VU�HKG�qJFGÔ�EO�FE�~EOQ�IR�RDKGNPMGNb��mKG�nP]GOIFHGFNGFH�RKLMM�VG�L]]OEWGN�VU�HKG�qJFGO�IF�IHR�REMG�NIRDOGHIEFb��nLIN�OG]OGRGFHLHIWGR�RKLMM�VG�rPLMISIGN�IF�HKG�HU]G�ES�JEOQ�HE�VG�PFNGOHLQGF�LFN�RKLMM�FEH�VG�DKLFyGN�NPOIFy�HKG�DEPORG�ES�DEFRHOPDHIEF�JIHKEPH�HKG�]OIEO�JOIHHGF�DEFRGFH�ES�HKG�qJFGOb��nKEPMN�L�OG]OGRGFHLHIWG�MGLWG�HKG�XEFHOLDHEOYR�GT]MEÛ�HKG�XEFHOLDHEO�RKLMM�]OET]HMU�NGRIyFLHG�L�FGJ�OG]OGRGFHLHIWGb��mKG�qJFGO�RKLMM�KLWG�HKG�OIyKĤ�LH�LFU�HITĜ�HE�NIOGDH�L�DKLFyG�IF�HKG�XEFHOLDHEOYR�OG]OGRGFHLHIWGR�IS�HKGIO�]GOSEOTLFDG�IR�PFRLHIRSLDHEOUb��pF�HKG�GWGFH�ES�RPDK�L�NGTLFN̂�HKG�XEFHOLDHEO�RKLMM�JIHKIF�HKOGG�NLUR�LSHGO�FEHISIDLHIEF�HKGOGEŜ�OG]MLDG�RLIN�IFNIWINPLMZR\�JIHK�LF�IFNIWINPLMZR\�RLHIRSLDHEOU�HE�qJFGÔ�IF�qJFGOYR�REMG�NIRDOGHIEFb��pS�RLIN�OG]MLDGTGFH�IR�NIRL]]OEWGN̂�HKG�XEFHOLDHEO�TLÛ�LH�qJFGOYR�E]HIEF̂�VG�HGOTIFLHGN�SEO�DLPRGb�mKG�qJFGO�RKLMM�KLWG�FE�EVMIyLHIEF�HE�NIOGDH�EO�TEFIHEO�HKG�XEFHOLDHEOYR�GT]MEUGGRb��xMM�OGSGOGFDGR��GOGIF�HE�HKG�nP]GOIFHGFNGFH�RKLMM�VG�HLQGF�HE�TGLF�HKG�XEFHOLDHEOYR�RP]GOIFHGFNIFy�RHLSSb���LDK�nPVDEFHOLDHEO�RKLMM�NGRIyFLHG�L�̀OEaGDH��LFLyGÔ�nP]GOIFHGFNGFĤ�LFN�EHKGO�QGU�IFNIWINPLMR�JKE�RKLMM�VG�LRRIyFGN�HE�HKG�̀OEaGDHb
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D�EFGFE�HIJ�KLMNOPQNLO�RIPSS�MLN�JTUSLV�P�UOLULRJW�RXUJOYMNJMWJMN�NL�ZILT�NIJ�[ZMJO\�KLMRNOXQNYLM�]PMP̂JO\�LO�_OQIYNJQN�IPR�TPWJ�OJPRLMP̀SJ�PMW�NYTJSV�KLMNOPQNLO\�PR�RLLM�PR�UOPQNYQP̀SJ�PaNJO�PZPOW�La�NIJ�KLMNOPQN\�RIPSS�MLNYaV�NIJ�[ZMJO�PMW�_OQIYNJQN\�NIOLX̂I�NIJ�KLMRNOXQNYLM�]PMP̂JO\�La�NIJ�MPTJ�PMW�bXPSYaYQPNYLMR�La�P�UOLULRJW�cXUJOYMNJMWJMNd�eYNIYM�fg�WPVR�La�OJQJYUN�La�NIJ�YMaLOTPNYLM\�NIJ�KLMRNOXQNYLM�]PMP̂JO�TPV�MLNYaV�NIJ�KLMNOPQNLO\�RNPNYM̂�ZIJNIJO�NIJ�[ZMJO\�NIJ�KLMRNOXQNYLM�]PMP̂JO\�LO�NIJ�_OQIYNJQN�hfi�IPR�OJPRLMP̀SJ�L̀jJQNYLM�NL�NIJ�UOLULRJW�cXUJOYMNJMWJMN�LO�hki�OJbXYOJ�PWWYNYLMPS�NYTJ�aLO�OJlYJZd�mPYSXOJ�La�NIJ�KLMRNOXQNYLM�]PMP̂JO�NL�UOLlYWJ�MLNYQJ�ZYNIYM�NIJ�fgnWPV�UJOYLW�RIPSS�QLMRNYNXNJ�MLNYQJ�La�ML�OJPRLMP̀SJ�L̀jJQNYLMd�HIJ�KLMNOPQNLO�RIPSS�MLN�QIPM̂J�NIJ�RXUJOYMNJMWJMN�ZYNILXN�NIJ�[ZMJOoR�QLMRJMN\�ZIYQI�RIPSS�MLN�XMOJPRLMP̀SV�̀J�ZYNIIJSW�LO�WJSPVJWdcXUJOYMNJMWJMN�ZYNILXN�UOYLO�ZOYNNJM�MLNYQJ�NL�NIJ�_OQIYNJQN�PMW�[ZMJO�PN�SJPRN�NIYONV�hpqi�WPVR�UOYLO�NL�NIJ�UOLULRJW�WPNJ�La�NIJ�QIPM̂JdD�EFGFr�HIJ�KLMNOPQNLO�RIPSS�MLN�JTUSLV�P�UOLULRJW�cXUJOYMNJMWJMN�NL�ZILT�NIJ�[ZMJO\�KLMRNOXQNYLM�]PMP̂JO\�LO�_OQIYNJQN�IPR�TPWJ�OJPRLMP̀SJ�PMW�NYTJSV�L̀jJQNYLMd�HIJ�KLMNOPQNLO�RIPSS�MLN�QIPM̂J�NIJ�cXUJOYMNJMWJMN�ZYNILXN�NIJ�[ZMJOoR�ZOYNNJM�QLMRJMNdD��EFGFs�HIJ�KLMNOPQNLO�RIPSS�MLN�OJWXQJ�LO�NJOTYMPNJ�RXUJOlYRYLM�La�NIJ�eLOt\�MLO�QIPM̂J�NIJ�cXUJOYMNJMWJMN�ZYNILXN�NIJ�UOYLO�ZOYNNJM�PUUOLlPS�La�NIJ�[ZMJO�PMW�_OQIYNJQNdD��EFGFu�va\�aLO�PMV�OJPRLM\�NIJ�KLMNOPQNLO�NPtJR�PM�PQNYLM�OJRXSNYM̂�YM�PMV�La�NIJ�QIPM̂JR�MLNJW�YM�cJQNYLM�pdwdx\��NIJ�[ZMJO�LO�NIJYO�_̂JMN�TPV�NPtJ�OJTJWYPS�PQNYLM�NL�JMRXOJ�QLMNYMXJW�UOL̂OJRR�La�NIJ�eLOt\�YMQSXWYM̂�NIJ�IYOYM̂�La�RXYNP̀SJ�RXUJOlYRLOV�UJORLMMJS\�PMW�QIPÔJ�NIJ�KLMNOPQNLO�PSS�QLRNR�PRRLQYPNJW�ZYNI�NIJRJ�OJTJWYPS�PQNYLMR�YMQSXWYM̂�NIJ�QLRNR�La�SĴPS\�PMW�_OQIYNJQNXOPS�RJOlYQJRdyz{|�}~D�EF}�F}�HIJ�KLMNOPQNLO\�UOLTUNSV�PaNJO�̀JYM̂�PZPOWJW�NIJ�KLMNOPQN\�RIPSS�RX̀TYN�aLO�NIJ�[ZMJOoR�PMW�_OQIYNJQNoR�YMaLOTPNYLM\�PMW�NIJ�KLMRNOXQNYLM�]PMP̂JOoR�XRJ�YM�WJlJSLUYM̂�NIJ��OLjJQN�RQIJWXSJ\�P�KLMNOPQNLOoR�QLMRNOXQNYLM�RQIJWXSJ�aLO�NIJ�eLOtd�eLOt�YM�JSJQNOLMYQ�aLOTPN�ZYNI�UOJWJQJRRLO�SL̂YQd�HIJ�RQIJWXSJ�RIPSS�QLMNPYM�WJNPYS�PUUOLUOYPNJ�aLO�NIJ��OLjJQN\�YMQSXWYM̂�hfi�NIJ�WPNJ�La�QLTTJMQJTJMN�La�NIJ�eLOt\�YMNJOYT�RQIJWXSJ�TYSJRNLMJ�WPNJR\�PMW�NIJ�WPNJ�La�cX̀RNPMNYPS�KLTUSJNYLM��hki�PM�PUULONYLMTJMN�La�NIJ�eLOt�̀V�QLMRNOXQNYLM�PQNYlYNV��PMW�hpi�NIJ�NYTJ�OJbXYOJW�aLO�QLTUSJNYLM�La�JPQI�ULONYLM�La�NIJ�eLOtd�HIJ�RQIJWXSJ�RIPSS�UOLlYWJ�aLO�NIJ�LOWJOSV�UOL̂OJRRYLM�La�NIJ�eLOt�NL�QLTUSJNYLM�PMW�RIPSS�MLN�J�QJJW�NYTJ�SYTYNR�QXOOJMN�XMWJO�NIJ�KLMNOPQN��LQXTJMNRd�HIJ�RQIJWXSJ�RIPSS�̀J�OJlYRJW�PN�PUUOLUOYPNJ�YMNJOlPSR�PR�OJbXYOJW�̀V�NIJ�QLMWYNYLMR�La�NIJ�eLOt�PMW��OLjJQNd�HIJ�KLMNOPQNLO�RIPSS�QLLUJOPNJ�ZYNI�NIJ�KLMRNOXQNYLM�]PMP̂JO�YM�RQIJWXSYM̂�PMW�UJOaLOTYM̂�NIJ�KLMNOPQNLOoR�eLOt�NL�PlLYW�QLMaSYQN�ZYNI\�PMW�PR�NL�QPXRJ�ML�WJSPV�YM\�NIJ�ZLOt�LO�PQNYlYNYJR�La�LNIJO�KLMNOPQNLOR\�LO�NIJ�QLMRNOXQNYLM�LO�LUJOPNYLMR�La�NIJ�[ZMJOoR�LZM�aLOQJR�LO�cJUPOPNJ�KLMNOPQNLORd�mPYSXOJ�̀V�P�KLMNOPQNLO�NL�aXOMYRI�PMV�OJbXYOJW�RQIJWXSJ�LO�RQIJWXSJ�OJlYRYLM�YM�P�NYTJSV�TPMMJO�RIPSS�JMNYNSJ�NIJ�KLMRNOXQNYLM�]PMP̂JO�NL�UOJUPOJ�P�RQIJWXSJ�aLO�NIPN�KLMNOPQNLOoR�eLOt\�NL�ZIYQI�RPYW�KLMNOPQNLO�RIPSS�J̀�̀LXMWdD�EF}�F��HIJ�KLMNOPQNLO\�UOLTUNSV�PaNJO�̀JYM̂�PZPOWJW�NIJ�KLMNOPQN�RIPSS�RX̀TYN�hPR�WJNJOTYMJW�̀V�_OQIYNJQNi�SLM̂�SJPW�YNJTR�aLO�QLMRNOXQNYLM\�PMW�NIJOJPaNJO�PR�MJQJRRPOV�NL�TPYMNPYM�P�QXOOJMN�RX̀TYNNPS�RQIJWXSJ\�RIPSS�RX̀TYN�P�RX̀TYNNPS�RQIJWXSJ�aLO�NIJ�KLMRNOXQNYLM�]PMP̂JOoR�PMW�_OQIYNJQNoR�PUUOLlPSd�HIJ�_OQIYNJQN�PMW�KLMRNOXQNYLM�]PMP̂JOoR�PUUOLlPS�RIPSS�MLN�̀J�XMOJPRLMP̀SV�WJSPVJW�LO�ZYNIIJSWd�HIJ�RX̀TYNNPS�RQIJWXSJ�RIPSS�hfi�̀J�QLLOWYMPNJW�ZYNI�NIJ�KLMNOPQNLOoR�QLMRNOXQNYLM�RQIJWXSJ\�PMW�hki�PSSLZ�NIJ�KLMRNOXQNYLM�]PMP̂JO�PMW�_OQIYNJQN�OJPRLMP̀SJ�NYTJ�NL�OJlYJZ�RX̀TYNNPSRd�va�NIJ�KLMNOPQNLO�aPYSR�NL�RX̀TYN�P�RX̀TYNNPS�RQIJWXSJ\�LO�aPYSR�NL�UOLlYWJ�RX̀TYNNPSR�YM�PQQLOWPMQJ�ZYNI�NIJ�PUUOLlJW�RX̀TYNNPS�RQIJWXSJ\�NIJ�KLMNOPQNLO�RIPSS�MLN�̀J�JMNYNSJW�NL�PMV�YMQOJPRJ�YM�KLMNOPQN�cXT�LO�J�NJMRYLM�La�KLMNOPQN�HYTJ�̀PRJW�LM�NIJ�NYTJ�OJbXYOJW�aLO�OJlYJZ�La�RX̀TYNNPSRd�D�EF}�Fr�HIJ�KLMNOPQNLO�RIPSS�UJOaLOT�NIJ�eLOt�YM�̂JMJOPS�PQQLOWPMQJ�ZYNI�NIJ�TLRN�OJQJMN�RQIJWXSJR�RX̀TYNNJW�NL�NIJ�[ZMJO\�KLMRNOXQNYLM�]PMP̂JO\�PMW�_OQIYNJQN\�PMW�YMQLOULOPNJW�YMNL�NIJ�PUUOLlJW��OLjJQN�RQIJWXSJdD��EF}�Fs��y�����������������������������*df �MSJRR�LNIJOZYRJ�RNPNJW�NIJ�eLOt�LM�NIJ�JMNYOJ�UOLjJQN�RIPSS�̀J�UJOaLOTJW�QLMNYMXLXRSV�ZYNILXN�YMNJOOXUNYLM\�RL�NIPN�PSS�eLOt�QPM�̀J�QLTUSJNJW�YM�NIJ�NYTJ�RJN�aLONI�YM�NIJ�KLMNOPQN��LQXTJMNRddk HIJ�KLMNOPQNLO�RIPSS�QLLUJOPNJ�ZYNI�NIJ�[ZMJO\�PMW�NIJ�RJbXJMQJ�La�LUJOPNYLM�RIPSS�̀J�RQIJWXSJW�ZYNI�
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DEF�GHIFJ�KL�MK�DL�NIDFJOFJF�MK�PNDDPF�MK�QLKKNRPF�HNDE�DEF�GHIFJSK�TKF�LO�FUNKDNIV�KNDF�MIW�FUNKDNIV�KDJTXDTJFK�MIW�DEF�GHIFJSK�MQQJLYMP�KEMPP�RF�LRDMNIFW�QJNLJ�DL�DEF�KDMJDNIV�LO�KTXE�LQFJMDNLIKZZ[ \N]F�LO�̂L]QPFDNLI_��̀PP�aLJb�KEMPP�RF�XL]QPFDFW�LI�LJ�RFOLJF�DEF�WMDF�KFD�OLJDE�NI�DEF�̀VJFF]FIDc�FUXFQD�MK�LDEFJHNKF�KQFXNONFW�LJ�]LWNONFW�Rd�̂EMIVF�GJWFJZZe fLR�gFFDNIVK_��hTJNIV�DEF�XLTJKF�LO�XLIKDJTXDNLIc�iLR�]FFDNIVK�HNPP�RF�EFPW�HNDE�JFQJFKFIDMDNYFK�LO�DEF�GHIFJc�DEF�̀JXENDFXD�MIW�jIVNIFFJKc�DEF�̂LIKDJTXDNLI�gMIMVFJ�MIW�DEF�̂LIDJMXDLJK�DL�WNKXTKK�DEF�QJLVJFKK�LO�DEF�aLJbc�MId�QJLRPF]K�LO�XLIKDJTXDNLIc�DN]NIV�LJ�QJLXFWTJFc�KL�MK�DL�FUQFWNDF�MPP�QEMKFK�LO�DEF�aLJb�DL�XL]QPFDNLIZ�̂LIDJMXDLJK�MIW�kTRXLIDJMXDLJK�MJF�DL�RF�JFQJFKFIDFW�MD�KTXE�]FFDNIVKZZl� GYFJDN]F�aLJb_�jMXE�̂LIDJMXDLJ�KEMPP�DMbF�NIDL�MXXLTID�DEF�QLKKNRPF�IFFW�OLJ�LYFJDN]F�HLJb�NI�LJWFJ�DL�]FFD�DEF�̂LIDJMXD�̂L]QPFDNLI�hMDF�MIW�KEMPP�NIXPTWF�DEF�XLKDK�MKKLXNMDFW�HNDE�KMNW�LYFJDN]F�HLJb�NI�DEFNJ�L̂IDJMXD�kT]Zm��nopqor���stuvwxy�zx{w|}~���Z� ÒDFJ�DEF�̂LIDJMXDLJ�EMK�JFXFNYFW�OJL]�DEF�GHIFJ�M�ILDNXF�DL�QJLXFFW�LJ�M�PFDDFJ�LO�NIDFIDc�M�QJFXLIKDJTXDNLI�XLIOFJFIXF�HNPP�RF�EFPWZ��\EF�QJLXFWTJFK�MIW�KXEFWTPNIV�LO�DEF�aLJb�HNPP�RF�WNKXTKKFWZZ� D̀�DEF�QJFXLIKDJTXDNLI�XLIOFJFIXFc�TKNIV�DEF��JLiFXD�kXEFWTPF�NI�̂ LIDJMXD�hLXT]FIDKc�FMXE�L̂IDJMXDLJ�KEMPP�KTR]ND�M�̂LIKDJTXDNLI�kXEFWTPF�DL�DEF�̂LIKDJTXDNLI�gMIMVFJ�LO�NDK�LHI�aLJb�NIWNXMDNIV�KDMJDNIV�WMDFK�MIW�FKDN]MDFW�XL]QPFDNLI�WMDFK�LO�FMXE�QEMKF�LO�DEF�aLJb�MIW�NIWNXMDNIV�NIOLJ]MDNLI�WFKXJNRFW�NI�̂LIDJMXD���FIFJMPc�kTQQPF]FIDMJd�MIW�LDEFJ�XLIWNDNLIK���kTR]NDDMPK�c�TKNIV�DEF�DN]F�LO�XL]QPFDNLI�KFD�OLJDE�NI�DEF�̂LIDJMXD�hLXT]FIDKZ�\EF��JLiFXD�kXEFWTPF�KTR]NDDFW�Rd�FMXE�̂LIDJMXDLJ�KEMPP�RF�NI�FPFXDJLINX�OLJ]MD�HNDE�QJFWFXFKKLJ�PLVNX�MIW�WTJMDNLIK�KQFXNONFW�OLJ�FMXE�LO�DEF�aLJb�MXDNYNDNFK�KFD�OLJDE�LI�DEF�kXEFWTPF�LO��MPTFKZ�Z[ �JLXFWTJFK�MIW�JF�TNJF]FIDK�WFKXJNRFW�NI�DEF�̂LIDJMXD���FIFJMPc�kTQQPF]FIDMJd�MIW�LDEFJ�XLIWNDNLIK��kFXDNLI�LI��kTR]NDDMPK��KEMPP�RF�OLPPLHFW�Rd�MPP�̂LIDJMXDLJK�MIW�DEF�̀JXENDFXD�DL�WFYFPLQ�M��JLiFXD�kXEFWTPFZZe GIXF�M��JLiFXD�kXEFWTPF�NK�QTRPNKEFW�Rd�DEF�̀JXENDFXD�MIW�MQQJLYFW�Rd�DEF�GHIFJc�ND�KEMPP�RF�KDJNXDPd�FIOLJXFW�TIDNP�DEF��JLiFXD�NK�XL]QPFDFWc�TIPFKK�ND�RFXL]FK�IFXFKKMJd�DL�JFYNKF�ND�Rd�MI�MQQJLQJNMDF�]LWNONXMDNLIZ�QLI�NKKTMIXF�LO�DEF�MQQJLYFW��JLiFXD�kXEFWTPFc�FMXE�̂LIDJMXDLJ�KEMPP�RF�JFKQLIKNRPF�OLJ�NIDFJOMXNIV�MIW�LJ�NIDFVJMDNIV�NDK�aLJb�HNDE�DEMD�LO�LDEFJ�̂LIDJMXDLJK�MIW�DEF�GHIFJ�MIW�OLJ�XL]QPFDNIV�NDK�aLJb�NI�DEF�MPPLDDFW�DN]FZ��I�DEF�FYFID�DEMD�DEF�̂LIDJMXDLJK�WL�ILD�XJFMDF�MIW�LJ�MVJFF�LI�MI�NIDFVJMDFW��JLiFXD�kXEFWTPFc�DEF�̂LIDJMXDLJK�HNPP�MRNWF�Rd�DEF��JLiFXD�KXEFWTPF�QJFYNLTKPd�WFYFPLQFW�Rd�DEF�̀JXENDFXD�MIW�XLIDMNIFW�NI�DEF�RNW�WLXT]FIDKZZl���������G��̀ �gj�\k�HNPP�RF�]MWF�LI�MId�LO�DEF�̂LIDJMXDK�TIDNP�DEF�KXEFWTPNIV�QJLXFWTJFK�NI�DENK�kFXDNLI�[Z��Z��EMYF�RFFI�XL]QPFDFWZm��nopqo���u�y��}����swt�ut���xw���|�zx{w|}~w��|v}�y�w�y�Z� �I�DEF�FYFID�DEF�GHIFJ�MIW�̀JXENDFXD�WFDFJ]NIF�DEMD�QFJOLJ]MIXF�LO�DEF�aLJb�EMK�ILD�QJLVJFKKFW�DL�DEF�PFYFP�LO�XL]QPFDNLI�JF�TNJFW�Rd�DEF��JLiFXD�kXEFWTPF�DEF�GHIFJ�KEMPP�EMYF�DEF�JNVED�DL�LJWFJ�DEF�L̂IDJMXDLJ�DL�DMbF�XLJJFXDNYF�MXDNLI�IFXFKKMJd�DL�FUQFWNDF�DEF�QJLVJFKK�LO�XLIKDJTXDNLI�NIXPTWNIV�HNDELTD�PN]NDMDNLI�LYFJDN]F�HLJbc�MWWNDNLIMP�HLJb�KENODKc�KTQQPdNIV�MWWNDNLIMP�]MIQLHFJ�LJ�F�TNQ]FID�MK�HFPP�MK�LDEFJ�FUDJMLJWNIMJd�]FMKTJFKZ��kTXE�FUDJMLJWNIMJd�]FMKTJFK�KEMPP�XLIDNITF�TIDNP�DEF�QJLVJFKK�LO�DEF�aLJb�XLIOLJ]K�DL�]NPFKDLIF�WMDFK�KFD�OLJDE�NI�DEF��JLiFXD�kXEFWTPFZZ� \EF�̂LIDJMXDLJ�KEMPP�ILD�RF�FIDNDPFW�DL�MWWNDNLIMP�XL]QFIKMDNLI�NI�XLIIFXDNLI�HNDE�KTXE�FUDJMLJWNIMJd�]FMKTJFK�JF�TNJFW�Rd�DEF�GHIFJ�FUXFQD�HEFI�aLJb�QJLVJFKK�EMK�RFFI�WFPMdFW�Rd�FYFIDK�KTXE�MK�PMRLJ�KDJNbFK�LJ�IMDTJMP��XMDMKDJLQEFKZ��\EF�GHIFJ�JFKFJYFK�DEF�JNVED�DL�HNDEELPW�QMd]FIDK�WTF�TIWFJ�DEF�̂LIDJMXD�hLXT]FIDK�TIDNP�DEF�̂LIDJMXDLJ�KTR]NDK�M��JLiFXD�kXEFWTPF��FXLYFJd��PMI�NIXPTWNIV�M�WMNPd�HLJb�KXEFWTPF�DL�XL]QPFDF�MPP�aLJb�NI�XL]QPNMIXF�HNDE�DEF��JLiFXD�kXEFWTPFZ��\EF�̂LIDJMXDLJ�KEMPP�RF�JFKQLIKNRPF�OLJ�MPP�XLKDK�LO�QJFQMJNIV�MIW�QFJOLJ]NIV�DEF�aLJb�NWFIDNONFW�NI�DEF��JLiFXD�kXEFWTPF��FXLYFJd��PMIZZ[ \EF�GHIFJ�KEMPP�EMYF�DEF�JNVED�DL�WNJFXD�DEF�̂LIDJMXDLJ�DL�WFPMdc�QLKDQLIF�LJ�JFKXEFWTPF�MId�QLJDNLI�LO�DEF�aLJb�DEMD�]Md�NIDFJOFJF�HNDE�LJ�WNKJTQD�DEF�LQFJMDNLIK�LO�DEF�GHIFJZ
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DEFG�HIJ�KLHMLH�NOPQ�RSTUVWXY�TSZ�[STUVWXY\�[VTXST]Y\�ŶOZ[_̀ZY\�TW[�PaOZS�[TaT�YQẐVT̀̀b�QSZQTSZ[�cPS�aOZ�dPSe�fb�aOZ�gPWaST̂aPS�PS�T�N_f̂PWaST̂aPS\�N_fhY_f̂PWaST̂aPS\�]TW_cT̂a_SZS\�Y_QQ̀VZS\�PS�[VYaSVf_aPS�aP�V̀̀_YaSTaZ�YP]Z�QPSaVPW�Pc�aOZ�dPSei�jT̂O�Y_f]VaaT̀�YOT̀̀�fZTS�USVaaZW�̂PWcVS]TaVPW�aOTa�gPWaST̂aPS�OTY�YTaVYcVZ[�gPWaST̂aPSkY�Pf̀VXTaVPWY�_W[ZS�aOZ�gPWaST̂a�RP̂_]ZWaY�UVaO�SZYQẐa�aP�gPWaST̂aPSkY�SZlVZU�TW[�TQQSPlT̀�Pc�aOZ�Y_f]VaaT̀i�mZQSP[_̂VWX�nŜOVaẐakY�P̂WYaS_̂aVPW�[STUVWX�VY�WPa�T̂ ẐQaTf̀Z�cPS�YOPQ�[STUVWX�Y_f]VaaT̀YiJ�KLHMLM�oSP[_̂a�RTaT�TSZ�V̀̀_YaSTaVPWY\�YaTW[TS[�ŶOZ[_̀ZY\�QZScPS]TŴZ�̂OTSaY\�VWYaS_̂aVPWY\�fSP̂O_SZY\�[VTXST]Y\��PQZSTaVWX�TW[�]TVWaZWTŴZ�QSP̂Z[_SZY\�TW[�PaOZS�VWcPS]TaVPW�c_SWVYOZ[�fb�aOZ�gPWaST̂aPS�aP�V̀̀_YaSTaZ�]TaZSVT̀Y�PS�Zp_VQ]ZWa�cPS�YP]Z�QPSaVPW�Pc�aOZ�dPSeiDEFG�MqJKLHMLrLHsOZ�gPWaST̂aPS�SZQSZYZWaY�TW[�UTSSTWaY�aOTa�T̀̀�NOPQ�[STUVWXY�YOT̀̀�fZ�QSZQTSZ[�fb�T�QZSYPW�PS�ZWaVab�QPYYZYYVWX�ZtQZSaVYZ�TW[�ZtQZSVZŴZ�VW�aOZ�aST[Z�cPS�UOV̂O�aOZ�YOPQ�[STUVWX�OTY�fZZW�QSZQTSZ[�TW[\�Vc�SZp_VSZ[�fb�aOZ�gPWaST̂a�RP̂_]ZWaY�PS�̀TU\�fb�T�̀V̂ZWYZ[�QSPcZYYVPWT̀�ZWXVWZZSiJ�KLHMLu�sOZ�gPWaST̂aPS�YOT̀̀�SZlVZU�cPS�̂P]Q̀VTŴZ�UVaO�aOZ�gPWaST̂a�RP̂_]ZWaY\�TQQSPlZ\�VW[V̂TaZ�SZlVZU�TW[�TQQSPlT̀�VW�USVaVWX\�TW[�Y_f]Va�aP�aOZ�gPWYaS_̂aVPW�vTWTXZS\�NOPQ�RSTUVWXY\�oSP[_̂a�RTaT\�NT]Q̀ZY\�TW[�YV]V̀TS�Y_f]VaaT̀Y�SZp_VSZ[�fb�aOZ�gPWaST̂a�RP̂_]ZWaY\�VW�T̂ P̂S[TŴZ�UVaO�aOZ�oSPwẐa�Y_f]VaaT̀�ŶOZ[_̀Z�TQQSPlZ[�fb�aOZ�gPWYaS_̂aVPW�vTWTXZS�TW[�nŜOVaẐa�PS\�VW�aOZ�TfYZŴZ�Pc�TW�TQQSPlZ[�oSPwẐa�Y_f]VaaT̀�ŶOZ[_̀Z\�UVaO�SZTYPWTf̀Z�QSP]QaWZYY�TW[�VW�Y_̂O�YZp_ZŴZ�TY�aP�̂T_YZ�WP�[Z̀Tb�VW�aOZ�dPSe�PS�VW�aOZ�T̂aVlVaVZY�Pc�PaOZS�gPWaST̂aPSY\�NZQTSTaZ�gPWaST̂aPSY\�PS�aOZ�xUWZSkY�PUW�cPŜZYi�sOZ�gPWaST̂aPS�YOT̀̀�̂PPQZSTaZ�UVaO�aOZ�gPWYaS_̂aVPW�vTWTXZS�VW�aOZ�P̂PS[VWTaVPW�Pc�aOZ�gPWaST̂aPSkY�NOPQ�RSTUVWXY\�oSP[_̂a�RTaT\�NT]Q̀ZY\�TW[�YV]V̀TS�Y_f]VaaT̀Y�UVaO�SZ̀TaZ[�[P̂_]ZWaY�Y_f]VaaZ[�fb�PaOZS�gPWaST̂aPSYi�yP�ZtaZWYVPW�Pc�aV]Z�UV̀̀�fZ�XSTWaZ[�aP�aOZ�gPWaST̂aPS�fẐT_YZ�Pc�cTV̀_SZ�aP�OTlZ�NOPQ�RSTUVWXY\�QSP[_̂a�[TaT\�TW[�YT]Q̀ZY�Y_f]VaaZ[�VW�T]Q̀Z�aV]Z�aP�T̀̀PU�cPS�SZlVZU�fb�aOZ�nŜOVaẐa�PS�aOZVS�gPWY_̀aTWaYizJ�KLHML{��sOZ�gPWaST̂aPS�YOT̀̀�QZScPS]�WP�QPSaVPW�Pc�aOZ�dPSe�cPS�UOV̂O�aOZ�gPWaST̂a�RP̂_]ZWaY�SZp_VSZ�Y_f]VaaT̀�TW[�SZlVZU�Pc�NOPQ�RSTUVWXY\�oSP[_̂a�RTaT\�NT]Q̀ZY\�PS�YV]V̀TS�Y_f]VaaT̀Y\�_WaV̀�aOZ�SZYQẐaVlZ�Y_f]VaaT̀�OTY�fZZW�SZlVZUZ[�TW[�TQQSPlZ[�fb�aOZ�nŜOVaẐaidPSe�QZScPS]Z[�UVaOP_a�TQQSPlZ[�NOPQ�RSTUVWXY\�QSP[_̂a�[TaT\�YT]Q̀ZY�PS�YV]V̀TS�Y_f]VaaT̀Y�TY�SZp_VSZ[�fb�aOZ�NQẐVcV̂TaVPWY�VY�Y_fwẐa�aP�T̀̀�̂P]]ZWaY�TW[�̂PW[VaVPWY�Pc�TQQSPlT̀�SZXTS[̀ZYY�Pc�dPSe�QSPXSZYYi�gP]Q̀ZaZ[�UPSe�]_Ya�fZ�VW�T̂ P̂S[TŴZ�UVaO�T̀̀�̂P]]ZWaY�TW[�̂PW[VaVPWY�Pc�TQQSPlT̀�SZXTS[̀ZYY�Pc�dPSe�QSPXSZYYi�nWb�QPSaVPW�Pc�aOZ�dPSe�QZScPS]Z[�QSVPS�aP�SZlVZU�TW[�TQQSPlT̀�fb�aOZ�nŜOVaẐa�Pc�SZp_VSZ[�NOPQ�RSTUVWXY\�oSP[_̂a�RTaT\�NT]Q̀ZY\�PS�PaOZS�N_f]VaaT̀Y\�VY�QZScPS]Z[�Ta�gPWaST̂aPSkY�SVYei�yP�gPWaST̂a�T[w_Ya]ZWaY�UV̀̀�fZ�]T[Z�aP�̂PSSẐa�PS�]P[Vcb�dPSe�VWYaT̀̀Z[�UVaOP_a�TQQSPlT̀iJ�KLHML|�sOZ�dPSe�YOT̀̀�fZ�VW�T̂ P̂S[TŴZ�UVaO�TQQSPlZ[�Y_f]VaaT̀Y�Zt̂ZQa�aOTa�aOZ�gPWaST̂aPS�YOT̀̀�WPa�fZ�SZ̀VZlZ[�Pc�SZYQPWYVfV̀Vab�cPS�[ZlVTaVPWY�cSP]�aOZ�SZp_VSZ]ZWaY�Pc�aOZ�gPWaST̂a�RP̂_]ZWaY�fb�aOZ�nŜOVaẐakY�TQQSPlT̀�Pc�NOPQ�RSTUVWXY\�oSP[_̂a�RTaT\�NT]Q̀ZY\�PS�YV]V̀TS�Y_f]VaaT̀Y\�_ẀZYY�aOZ�gPWaST̂aPS�OTY�YQẐVcV̂T̀̀b�WPaVcVZ[�aOZ�gPWYaS_̂aVPW�vTWTXZS�TW[�nŜOVaẐa�VW�USVaVWX�Pc�Y_̂O�[ZlVTaVPW�Ta�aOZ�aV]Z�Pc�Y_f]VaaT̀�TW[�}~��aOZ�nŜOVaẐa�OTY�XVlZW�USVaaZW�TQQSPlT̀�aP�aOZ�YQẐVcV̂�[ZlVTaVPW�TY�T�]VWPS�̂OTWXZ�VW�aOZ�dPSe\�PS�}���T�gOTWXZ�xS[ZS�PS�gPWYaS_̂aVPW�gOTWXZ�RVSẐaVlZ�OTY�fZZW�VYY_Z[�T_aOPSV�VWX�aOZ�[ZlVTaVPWi�sOZ�gPWaST̂aPS�YOT̀̀�WPa�fZ�SZ̀VZlZ[�Pc�SZYQPWYVfV̀Vab�cPS�ZSSPSY�PS�P]VYYVPWY�VW�NOPQ�RSTUVWXY\�oSP[_̂a�RTaT\�NT]Q̀ZY\�PS�YV]V̀TS�Y_f]VaaT̀Y\�fb�aOZ�nŜOVaẐakY�TQQSPlT̀�aOZSZPciDEFG�MHJ�KLHMLHqLH��c�QSPcZYYVPWT̀�[ZYVXW�YZSlV̂ZY�PS�̂ZSaVcV̂TaVPWY�fb�T�[ZYVXW�QSPcZYYVPWT̀�SZ̀TaZ[�aP�YbYaZ]Y\�]TaZSVT̀Y\�PS�Zp_VQ]ZWa�TSZ�YQẐVcV̂T̀̀b�SZp_VSZ[�Pc�aOZ�gPWaST̂aPS�fb�aOZ�gPWaST̂a�RP̂_]ZWaY\�aOZ�xUWZS�TW[�aOZ�nŜOVaẐa�UV̀̀�YQẐVcb�T̀̀�QZScPS]TŴZ�TW[�[ZYVXW�̂SVaZSVT�aOTa�Y_̂O�YZSlV̂ZY�]_Ya�YTaVYcbi�sOZ�gPWaST̂aPS�YOT̀̀�fZ�ZWaVàZ[�aP�SZ̀b�_QPW�aOZ�T[Zp_T̂b�TW[�T̂ _̂ST̂b�Pc�aOZ�QZScPS]TŴZ�TW[�[ZYVXW�̂SVaZSVT�QSPlV[Z[�VW�aOZ�gPWaST̂a�RP̂_]ZWaYi�sOZ�gPWaST̂aPS�YOT̀̀�̂T_YZ�Y_̂O�YZSlV̂ZY�PS�̂ZSaVcV̂TaVPWY�aP�fZ�QSPlV[Z[�fb�TW�TQQSPQSVTaZ̀b�̀V̂ZWYZ[�[ZYVXW�QSPcZYYVPWT̀\�UOPYZ�YVXWTa_SZ�TW[�YZT̀�YOT̀̀�TQQZTS�PW�T̀̀�[STUVWXY\�̂T̀̂ _̀TaVPWY\�YQẐVcV̂TaVPWY\�̂ZSaVcV̂TaVPWY\�NOPQ�RSTUVWXY\�TW[�PaOZS�Y_f]VaaT̀Y�QSZQTSZ[�fb�Y_̂O�QSPcZYYVPWT̀i�NOPQ�RSTUVWXY\�TW[�PaOZS�Y_f]VaaT̀Y�SZ̀TaZ[�aP�aOZ�dPSe\�[ZYVXWZ[�[ZYVXWZ[\�PS�̂ZSaVcVZ[�fb�Y_̂O�QSPcZYYVPWT̀\�Vc�QSZQTSZ[�fb�PaOZSY\�YOT̀̀�fZTS�Y_̂O�QSPcZYYVPWT̀kY�USVaaZW�TQQSPlT̀�UOZW�Y_f]VaaZ[�aP�aOZ�nŜOVaẐai�sOZ�xUWZS\�aOZ�nŜOVaẐa\�TW[�aOZ�gPWYaS_̂aVPW�vTWTXZS�YOT̀̀�fZ�ZWaVàZ[�aP�SZ̀b�_QPW�aOZ�
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DEFGHDIJ�DKE�DIIHLDIJ�MN�OPF�QFLRSIFQT�IFLOSNSIDOSMKQT�DKE�DUULMRDVQ�UFLNMLWFE�ML�ULMRSEFE�XJ�QHIP�EFQSYK�ULMNFQQSMKDVQT�ULMRSEFE�OPF�Z[KFL�DKE�\LIPSOFIO�PDRF�QUFISNSFE�OM�OPF�]MKOLDIOML�OPF�UFLNMLWDKIF�DKE�EFQSYK�ILSOFLSD�OPDO�QHIP�QFLRSIFQ�WHQO�QDOSQNĴ�_HLQHDKO�OM�OPSQ�̀FIOSMK�âbĉbdT�OPF�\LIPSOFIO�[SVV�LFRSF[�DKE�DUULMRF�ML�ODeF�MOPFL�DUULMULSDOF�DIOSMK�MK�QHXWSOODVQ�MKVJ�NML�OPF�VSWSOFE�UHLUMQF�MN�IPFIeSKY�NML�IMKNMLWDKIF�[SOP�SKNMLWDOSMK�YSRFK�DKE�OPF�EFQSYK�IMKIFUO�FfULFQQFE�SK�OPF�]MKOLDIO�gMIHWFKOQ̂�hPF�]MKQOLHIOSMK�iDKDYFL�QPDVV�LFRSF[�QHXWSOODVQ�NML�QFGHFKISKYT�IMKQOLHIODXSVSOJT�DKE�IMMLESKDOSMK�SWUDIOQ�MK�MOPFL�]MKOLDIOMLQ̂jk��lmnomnpml�qN�SO�SQ�OPF�UMQSOSMK�MN��OPF�]MKOLDIOMLT�ML�PSQ�ML�PFL�VSIFKQFE�EFQSYK�ULMNFQQSMKDVT�OPDO�OPF�Z[KFL�DKE�\LIPSOFIO�PDRF�KMO�ULMRSEFE�DVV�UFLNMLWDKIF�DKE�EFQSYK�ILSOFLSDT�OPF�]MKOLDIOML�QPDVV�LFGHFQO�DEESOSMKDV�ILSOFLSD�SK�[LSOSKY�XFNMLF�ULMIFFESKY�[SOP�OPF�ULMNFQQSMKDV�QFLRSIFQ�EFQILSXFE�SK�âbĉbd̂��_LMIFFESKY�[SOP�OPF�ULMNFQQSMKDV�QFLRSIFQ�QPDVV�XF�FRSEFKIF�OPDO�OPF�Z[KFL�DKE�\LIPSOFIO�PDRF�ULMRSEFE�DVV�KFIFQQDLJ�UFLNMLWDKIF�DKE�EFQSYK�ILSOFLSD̂jk��lmnlmnmn��rst�uv�wxyz{y|}s�~|{��y�t�b̂ �DIP�]MKOLDIOML�QPDVV�IMMUFLDOF�[SOP�OPF�Z[KFL�SK�WDeSKY�DRDSVDXVF�NML�OPF�Z[KFL�Q�HQFT�DLFDQ�MN�OPF�IMWUVFOFE�ML�UDLOSDVVJ�IMWUVFOFE�XHSVESKY�Q��ML�QSOF�DQ�ULMRSEFE�NML�SK�\LOSIVF��T�̀FIOSMK��̂�̂�hPF�Z[KFL�QPDVV�PDRF�OPF�LSYPO�OM�ODeF�UMQQFQQSMK�MN�DKE�OM�HQF�DKJ�IMWUVFOFE�ML�UDLOSDVVJ�IMWUVFOFE�UMLOSMKQ�MN�OPF�XHSVESKY�ML�QSOF�FRFK�OPMHYP�OPF�OSWF�MN�IMWUVFOSKY�OPF�FKOSLF��MLe�ML�QHIP�UMLOSMK�MN�OPF��MLe�WDJ�KMO�PDRF�FfUSLFÊ�̀HIP�HQF�QPDVV�KMO�IMKQOSOHOF�DIIFUODKIF�OPFLFMN̂�̀HIP�MIIHUDKIJ�QPDVV�SK�KM�[DJ�DXLMYDOF�DKJ�QUFISNSFE�[DLLDKOSFQ�ML�YHDLDKOSFQ�NML�WDOFLSDVQT�[MLeWDKQPSU�ML�MUFLDOSMK�MN�FGHSUWFKO�UFLODSKSKY�OM�OPF�MIIHUSFE�UMLOSMKQ̂ĉ �DIP�]MKOLDIOML�QPDVV�IMMUFLDOF�[SOP�OPF�Z[KFL�SK�WDeSKY�DRDSVDXVF�NML�OPF�Z[KFL�Q�HQF�QHIP�XHSVESKY�QFLRSIFQ�DQ�PFDOSKYT�RFKOSVDOSKYT�IMMVSKYT�[DOFLT�VSYPOSKY�DKE�OFVFUPMKF�NML�OPF�QUDIF�ML�QUDIFQ�OM�XF�MIIHUSFET�DKE�SN�OPF�FGHSUWFKO�LFGHSLFE�OM�NHLKSQP�QHIP�QFLRSIFQ�SQ�KMO�FKOSLFVJ�IMWUVFOFE�DO�OPF�OSWF�OPF�Z[KFL�EFQSLFQ�OM�MIIHUJ�OPF�DNMLFQDSE�QUDIF�ML�QUDIFQT�OPF�]MKOLDIOML�QPDVV�WDeF�FRFLJ�LFDQMKDXVF�FNNMLO�OM�IMWUVFOF�QHIP�UDLO�MN�SOQ��MLe�DQ�QMMK�DQ�UMQQSXVF�OM�OPF�FfOFKO�OPDO�OPF�KFIFQQDLJ�FGHSUWFKO�IDK�XF�UHO�SKOM�MUFLDOSMK�DKE�HQF̂â iHOHDVVJ�DIIFUODXVF�DLLDKYFWFKOQ�QPDVV�XF�WDEF�DQ�OM�OPF�[DLLDKOSFQ�ML�YHDLDKOSFQ�DNNFIOSKY�DVV��MLe�DQQMISDOFE�OPFLF[SOP̂�̂ H̀IP�MIIHUDKIJ�ML�HQF�QPDVV�KMO�IMWWFKIF�ULSML�OM�D�OSWF�WHOHDVVJ�DYLFFE�OM�XJ�OPF�Z[KFL�DKE�]MKOLDIOML�DKE�OM�[PSIP�OPF�SKQHLDKIF�IMWUDKJ�ML�IMWUDKSFQ�ULMRSESKY�OPF�ULMUFLOJ�SKQHLDKIF�PDRF�IMKQFKOFE�XJ�FKEMLQFWFKO�OM�OPF�UMVSIJ�ML�UMVSISFQ̂�̀HIP�MIIHUDKIJ�QPDVV�XF�EMIHWFKOFE�[SOP�DK�DUULMULSDOFVJ�FfFIHOFE�]FLOSNSIDOF�MN�̀HXQODKOSDV�]MWUVFOSMK̂�����ook��lmn�mnmn�hPF�[MLE��KF[��HQFE��FLFSK�QPDVV�WFDK��MLe�[PSIP�PDQ�XFFK�ML�SQ�OM�XF�SKQODVVFE�HKEFL�OPF�OFLWQ�MN�]MKOLDIO�NML�OPSQ�ULM�FIÔ��hPF�[MLE��FfSQOSKY��HQFE��FLFSK�QPDVV�WFDK�FfSQOSKY�IMKESOSMKQ�ULFRSMHQ�OM�OPF�D[DLE�MN�D�]MKOLDIO�NML�OPSQ�ULM�FIÔk��lmn�mnmo�qK�MLEFL�OM�FVSWSKDOF�IHOOSKY�DKE�UDOIPSKY�DQ�WHIP�DQ�UMQQSXVFT�FDIP�]MKOLDIOML�QPDVVT�EHLSKY�OPF�ULMYLFQQ�MN�OPF��MLe��HLKSQP�OM�OPF��FKFLDV�]MKQOLHIOSMK�]MKOLDIOML�[PM�QPDVV�OPFK�SKQODVV�OPFWT�ULMUFL�QVFFRFQT�SKQFLOQT�FOÎ�DQ�LFGHSLFE�NML�PSQ�ML�PFL�KF[��MLe�DKE�QPDVV�YSRF�ULMUFL�DKE�EFODSVFE�SKQOLHIOSMKQ�OM�MOPFLQ�[PFLF��MLe�WDJ�XF�DNNFIOFE�XJ�OPFSL��MLeT�[SOP�DEFGHDOF�KMOSIF�ULSML�OM�OPF�FLFIOSMK�MN�KF[��MLê��]HOOSKY�DKE�UDOIPSKY��MLe�DQ�LFGHSLFE�OM�SKQODVV�KF[�[MLe�ML�LFWMRF�FfSQOSKY��MLe�QPDVV�XF�EMKF�IDLFNHVVJ�DKE�KFDOVJ�[SOP�DQ�VSOOVF�EDWDYF�DQ�UMQQSXVFk��lmn�mnml��KVFQQ�MOPFL[SQF�QUFISNSFE�SK�OPF�]MKOLDIO���FKFLDVT�̀HUUVFWFKODLJ�DKE�MOPFL�IMKESOSMKQT�ML�OPF�UVDKQ�DKE�QUFISNSIDOSMKQ���FDIP��]MKOLDIOML�SQ�LFQUMKQSXVF�NML�OPFSL�M[K�IHOOSKYT�LFWMRDVQ�DKE�UDOIPSKY�LFGHSLFE�NML�OPF�ULMUFL�SKQODVVDOSMK�ML�FfFIHOSMK�MN�OPFSL��MLeT�DQ�EFNSKFE�SK�OPF�̀UFISNSIDOSMKQ̂��]MLF�ELSVVSKY�LFWDSKQ�OPF�LFQUMKQSXSVSOJ�MN�
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DEFG�HIJKLEFKILMN��OPQRPQPR�SJT�FIUKU�FEVUDW�XT�WDYDFKZ[D�IL�Z\\]KẐDW�_IL̀�UGE\\�XD�XILJD�XT�KGD�HIJKLEFKIL�LDUaIJUZX\Db�KGDLDYILDM��SJT�HIJKLEFKIL�cGI�ZU�LDdVZLDW�KI�FVK�EJW�aEKFG�GZU�IL�GDL�JDc�_IL̀�KI�aLI[ZWD�FIJWZKZIJU�YIL�IKGDL�HIJKLEFKILU�KI�FÎ a\DKD�KGDZL�JDc�_IL̀�EJW�cGI�cEU�JIK�eZ[DJ�EWDdVEKD�aLZIL�JIKZFD�IY�KGD�FIJWZKZIJU�LDdVZLDW�YIL�FÎ a\DKZIJ�IY�UVFG�_IL̀�XDYILD�WIZJe�GZU�IL�GDL�cIL̀b�UGE\\�FGELeD�KGD�HIJKLEFKIL�ZJ�WDYEV\K�KGD�WIFV̂ DJKDW�FIUK�IY�KGD�FVKKZJe�EJW�aEKFGZJe�_IL̀�a\VU�fgh�YIL�I[DLGDEW�EJW�aLIYZK�VJ\DUU�IKGDLcZUD�UaDFZYZDWMN��OPQRPQPi�HVKKZJe�EJW�aEKFGZJe�IY�EJT�_IL̀�UGE\\�XD�̂EWD�ZJ�UVFG�E�̂EJJDL�EU�KI�JIK�XLDEFG�EJT�aLI[ZUZIJU�IY�EJT�eVELEJKDD�IL�cELLEJKT�IJ�DjZUKZJe�cIL̀�\DYK�ZJ�a\EFD�IL�eVELEJKT�IL�cELLEJKT�LDdVZLDW�YIL�GZU�IL�GDL�JDc�_IL̀M��kEKFGZJe�IY�_IL̀�UGE\\�̂EKFG�DjZUKZJe�EWlEFDJK�UVLYEFDU�EJW�aEKFGcIL̀�UGE\\�XD�WZUeVZUDW�FÎ a\DKD\T�KI�GZWD�EJT�KLEFD�IY�aEKFGZJeMmN�OPQiPQ�nGD�HIJKLEFKIL�UGE\\�̀DDa�KGD�aLD̂ZUDU�EJW�UVLLIVJWZJe�ELDE�YLDD�YLÎ �EFFV̂ V\EKZIJ�IY�cEUKD�̂EKDLZE\U�EJW�LVXXZUG�FEVUDW�XT�IaDLEKZIJU�VJWDL�KGD�HIJKLEFKM�SK�FÎ a\DKZIJ�IY�KGD�_IL̀b�KGD�HIJKLEFKIL�UGE\\�LD̂I[D�cEUKD�ÊKDLZE\Ub�LVXXZUGb�KGD�HIJKLEFKILoU�KII\Ub�FIJUKLVFKZIJ�DdVZâ DJKb�̂EFGZJDLTb�EJW�UVLa\VU�̂EKDLZE\U�YLÎ �EJW�EXIVK�KGD�kLIlDFKM��pY�KGD�HIJKLEFKIL�YEZ\U�KI�F\DEJ�Va�EU�aLI[ZWDW�ZJ�KGD�HIJKLEFK�qIFV̂ DJKUb�KGD�rcJDLb�IL�HIJUKLVFKZIJ�sEJEeDL�cZKG�KGD�rcJDLoU�EaaLI[E\b�̂ET�WI�UI�EJW�KGD�rcJDL�UGE\\�XD�DJKZK\DW�KI�LDẐXVLUD̂DJK�YLÎ �KGD�HIJKLEFKILMN�OPQiPt�pY�KGD�HIJKLEFKIL�YEZ\U�KI�F\DEJ�Va�EU�aLI[ZWDW�ZJ�KGD�HIJKLEFK�qIFV̂ DJKUb�KGD�rcJDLb�IL�HIJUKLVFKZIJ�sEJEeDL�cZKG�KGD�rcJDLoU�EaaLI[E\b�̂ET�WI�UI�EJW�KGD�rcJDL�UGE\\�XD�DJKZK\DW�KI�LDẐXVLUD̂DJK�YLÎ �KGD�HIJKLEFKILMN�OPQiPt�S\\�WDXLZU�LDdVZLDW�KI�XD�LD̂I[DW�YLÎ �KGD�kLIlDFK�UGE\\�XD�LD̂I[DW�ZJ�EFFILWEJFD�cZKG�E\\�Eaa\ZFEX\D�LV\DUbLDeV\EKZIJU�EJW�UKEKVKDUb�cGZFG�̂ET�aDLKEZJ�KGDLDKI�u�ZJ�EFFILWEJFD�cZKG�KGD�EVKGILZKT�GE[ZJe�lVLZUWZFKZIJM�nGDHIJKLEFKIL�UGE\\�cELLEJK�KGEK�E\\�WDXLZU�UGE\\�XD�WZUaIUDW�IY�ZJ�EFFILWEJFD�cZKG�E\\�LV\DUb�LDeV\EKZIJU�EJW�UKEKVKDUEaa\ZFEX\D�KGDLDKI�EJW�EK�E�YEFZ\ZKT�aDL̂ZKKDW�EJW�EVKGILZvDW�KI�LDFDZ[D�̂EKDLZE\U�IY�KGD�KTaD�EJW�JEKVLD�UI�LD̂I[DWYLÎ �KGD�aLD̂ZUDUM�nGD�HIJKLEFKIL�UGE\\�GI\W�KGD�rcJDL�YLDD�EJW�GEL̂\DUU�IYb�YLÎ �IL�FIJFDLJZJe�EJT�F\EẐDW�\ZEXZ\ZKT�LDUV\KZJe�YLÎ �KGD�ẐaLIaDL�IL�VJ\EcYV\�LD̂I[E\�EJWwIL�WZUaIUE\�IY�UVFG�WDXLZUM�HIJKLEFKILU�ELD�DJFIVLEeDW�KI�LDFTF\D�EU�̂VFG�̂EKDLZE\�EU�ZU�aLEFKZFE\Mxyz{�tON�OPQ|PQ�nI�KGD�YV\\DUK�DjKDJK�aDL̂ZKKDW�XT�\Ecb�KGD�HIJKLEFKIL�UGE\\�ZJWD̂JZYT�EJW�GI\W�GEL̂\DUU�KGD�rcJDLb�HIJUKLVFKZIJ�sEJEeDLb�SLFGZKDFKb��HIJUKLVFKZIJ�sEJEeDLoU�EJW�SLFGZKDFKoU�FIJUV\KEJKUb�EJW�EeDJKU�EJW�D̂a\ITDDU�IY�EJT�IY�KGD̂�YLÎ �EJW�EeEZJUK�F\EẐUb�WÊEeDUb�\IUUDUb�EJW�KGDZL�LDUaDFKZ[D�WZLDFKILUb�KLVUKDDUb�IYYZFDLUb�D̂a\ITDDUb�EeDJKUb�FIJUV\KEJKUb�ZJKDLẐ�EŴ ZJZUKLEKILUb�EVKGILZvDW�[I\VJKDDLU�EJW�FÎ ẐKKDD�̂D̂XDLUb�UKVWDJKUb�KDEFGDLUb�EVjZ\ZELT�ZJUKLVFKILUb�EJW�̂D̂XDLU�IY�KGD�}IELW�IY�~WVFEKZIJ��FI\\DFKZ[D\T��pJWD̂JZKDDU���YLÎ �EJW�EeEZJUK�F\EẐUb�WÊEeDUb�\IUUDU�EJW�DjaDJUDUb�ZJF\VWZJe�XVK�JIK�\ẐZKDW�KI�EKKILJDTUo�YDDUb�ELZUZJe�IVK�IY�IL�LDUV\KZJe�YLÎ �aDLYIL̂EJFD�IY�KGD�_IL̀b�aLI[ZWDW�KGEK�cGDJ�UVFG�F\EẐb�WÊEeDb�\IUUb�\IUU�IL�DjaDJUD�ZU�EKKLZXVKEX\D�KI�XIWZ\T�ZJlVLTb�UZF̀JDUUb�WZUDEUD�WZUDEUDb�IL�WDEKGb�IL�KI�ZJlVLT�KI�IL�WDUKLVFKZIJ�IY�KEJeZX\D�aLIaDLKT��IKGDL�KGEJ�KGD�_IL̀�ZKUD\Y�b�XVK�IJ\T�KI�KGD�DjKDJK�FEVUDW�XT�KGD�JDe\ZeDJK�EFKU�IL�Î ZUUZIJU�ZKUD\Yb�EJW�ZJF\VWZJe�\IUU�IY�VUD�b�XVK�IJ\T�KI�KGD�DjKDJK�FEVUDWb�ZJ�cGI\D�IL�aELKb�XT�KGD��EFKU�IL�Î ZUUZIJUb�IL�IKGDL�FV\aEX\D�FIJWVFKb�IY�KGD�HIJKLEFKILb�E��VXFIJKLEFKILb�EJTIJD�WZLDFK\T�IL�ZJWZLDFK\T�D̂a\ITDW�XT�KGD̂b�IL�EJTIJD�YIL�cGIUD�EFKU�KGDT�̂ET�XD�\ZEX\Db�LDeELW\DUU�IY�cGDKGDL�IL�JIK�UVFG�F\EẐb�WÊEeDb�\IUUb�IL�DjaDJUD�ZU�FEVUDW�ZJ�aELK�XT�EJ�pJWD̂JZKDDM��nGD�HIJKLEFKIL�EeLDDU�KI�ZJF\VWD�KGD�YI\\IcZJe�ZJWD̂JZKT�aLI[ZUZIJ�ZJ�DEFG�EJW�D[DLT�FIJKLEFK�ZK�DJKDLU�ZJKI�cZKG�E�UVXFIJKLEFKILb�EJW�KI�LDdVZLD�KGEK�UVXFIJKLEFKIL�KI�ZJF\VWD�UVFG�aLI[ZUZIJ�ZJ�DEFG�FIJKLEFK�ZK�DJKDLU�ZJKI�cZKG�EJT�\IcDL�KZDL�UVXFIJKLEFKIL��nI�KGD�YV\\DUK�DjKDJK�aDL̂ZKKDW�XT�\Ecb��VXFIJKLEFKIL�UGE\\�ZJWD̂JZYT�EJW�GI\W�GEL̂\DUU�KGD�HIJKLEFKILb�rcJDLb�HIJUKLVFKZIJ�sEJEeDL�b�SLFGZKDFKb��EJW�DEFG�IY�KGDZL�LDUaDFKZ[D�LDaLDUDJKEKZ[DUb�D̂a\ITDDUb�WZLDFKILUb�IYYZFDLUb�FIJUV\KEJKU�EJW�EeDJKUb�YLÎ �EJW�EeEZJUK�EJT�EJW�E\\�F\EẐUb�UVZKUb�EFKZIJUb�WDXKUb�WÊEeDUb�YZJDUb�aDJE\KZDUb�FIUKUb�FGELeDU�EJW�DjaDJUDUb�ZJF\VWZJe�EKKILJDTUo�YDDU�EJW�FIVLK�FIUKUb�ELZUZJe�IVK�IYb�LD\EKZJe�KI�IL�LDUV\KZJe�YLÎ �KGD�aDLYIL̂EJFD�IY�KGZU��VXFIJKLEFKb�ZJF\VWZJeb�XVK�JIK�\ẐZKDW�KIb�XIWZ\T�ZJlVLT�EJWwIL�aLIaDLKT�WÊEeDb�KI�KGD�DjKDJK�FEVUDWb�ZJ�cGI\D�IL�ZJ�aELKb�XT�EFKUb�EFKZIJUb�Î ZUUZIJUb�YEV\K�IL�XLDEFG�IY�KGD��VXFIJKLEFKILb�ZKU�D̂a\ITDDUb�EeDJKUb�UVXFIJKLEFKILUb�UVaa\ZDLU�EJWwIL�̂EKDLZE\̂DJb�LDeELW\DUU�IY�cGDKGDL�IL�JIK�UVFG�F\EẐ�ZU�FEVUDW�ZJ�aELK�XT�E�aELKT�ZJWD̂JZYZDW�GDLDVJWDLM�VFG�
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DEFGHIJGDK�LMIFF�KDJ�EN�ODKLJPQNR�JD�KNHIJNS�IEPGRHNS�DP�PNRQON�DJMNP�PGHMJL�DP�DEFGHIJGDKL�DT�GKRNUKGJV�JMIJ�WDQFR�DJMNPWGLN�NXGLJ�IL�JD�I�YIPJV�DP�YNPLDK�RNLOPGENR�GK�JMGL�ZNOJGDK�[\]̂\_��̀abcabab�dD�JMN�UIXGUQU�NXJNKJ�YNPUGJJNR�EV�FIWS�JMN�eDKJPIOJDP�MNPNEV�ILLQUNL�JMN�NKJGPN�PNLYDKLGEGFGJV�IKR�FGIEGFGJV�TDP�IKV�IKR�IFF�RIUIHN�fFGgQGRIJNRS�RGPNOJ�DP�ODKLNgQNKJGIFh�IKR�GKiQPV�fGKOFQRGKH�RNIJMhS�RGLNILN�DP�LGOjKNLL�DT�IKV�jGKR�DP�KIJQPN�WMIJLDNkNPS�JD�IFF�YNPLDKLS�WMNJMNP�DP�KDJ�NUYFDVNNL�DT�JMN�eDKJPIOJDPS�IKR�JD�IFF�YPDYNPJV�IKR�EQLGKNLL�DP�EQLGKNLLNLS�OIQLNR�EVS�PNLQFJGKH�TPDUS�IPGLGKH�DQJ�DTS�DP�DOOQPPGKH�GK�ODKKNOJGDK�WGJMlI\ JMN�mDPjnE\ JMN�YNPTDPUIKON�DP�GKJNKRNR�YNPTDPUIKON�DT�JMN�mDPjnO\ JMN�YNPTDPUIKON�DP�TIGFQPN�JD�YNPTDPU�JMN�eDKJPIOJn�R\ JMN�TIGFQPN�JD�ODUYFNJN�JMN�mDPj�EV�JMN�RIJN�LNJ�TDP�ZQELJIKJGIF�eDUYFNJGDKn�N\ IKV�DOOQPPNKON�WMGOM�MIYYNKL�GK�DP�IEDQJ�JMN�IPNI�WMNPN�JMN�mDPj�GL�ENGKH�YNPTDPUNR�EV�JMN�eDKJPIOJDPS�NGJMNP�RGPNOJFV�DP�JMPDQHM�I�ZQEODKJPIOJDPS�DP�WMGFN�IKV�DT�eDKJPIOJDPoL�YPDYNPJVS�NgQGYUNKJ�DP�YNPLDKKNF�GL�GK�DP�IEDQJ�LQOM�IPNIn�DPT\ pNW�qDPj�ZJIJN�rIEDP�rIWS�sPJGOFN�]tS�GKOFQRGKH�WGJMDQJ�FGUGJIJGDK�LNOJGDKL�uvtS�uv]S�uv]wI�IKR�uv]wES�JMNPNDTS�IL�IUNKRNRS�PNHIPRFNLL�DT�WMNJMNP�DP�KDJ�LQOM�OFIGUS�RIUIHNS�FDLL�DP�NXYNKLN�GL�OIQLNR�GK�YIPJ�EV�I�YIPJV�GKRNUKGTGNR�MNPNQKRNP\_��̀abcabax�yXONYJ�JD�JMN�NXJNKJS�GT�IKVS�NXYPNLLFV�YPDMGEGJNR�EV�FIWS�LMDQFR�IKV�LQOM�RIUIHN�DP�GKiQPV�PNTNPPNR�JD�GK�ZNOJGDK�[\]̂\]\]�EN�LQLJIGKNRS�LQTTNPNRS�DP�GKOQPPNR�EV�zWKNPS�sPOMGJNOJS�DP�eDKLJPQOJGDK�{IKIHNPS�DP�LMDQFR�IKV�OFIGU�TDP�LQOM�RIUIHN�DP�GKiQPV�EN�UIRN�DP�ILLNPJNR�IHIGKLJ�IKV�DT�JMNUS�WMNJMNP�DP�KDJ�LQOM�OFIGU�GL�EILNR�QYDK�zWKNPoLS�sPOMGJNOJoLS�DP�eDKLJPQOJGDK�{IKIHNPoL�IFFNHNR�IOJGkN�DP�YILLGkN�KNHFGHNKON�DP�YIPJGOGYIJGDK�GK�JMN�WPDKH�DP�QYDK�IKV�IFFNHNR�EPNIOM�DT�IKV�LJIJQJDPV�RQJV�DP�DEFGHIJGDK�DK�JMN�YIPJ�DT�JMN�zWKNPS�sPOMGJNOJS�DP�eDKLJPQOJGDK�{IKIHNPS�eDKJPIOJDP�LMIFF�GKRNUKGTV�IKR�MDFR�MIPUFNLL�zWKNPS�sPOMGJNOJS�IKR�eDKLJPQOJGDK�{IKIHNP�IFDKH�WGJM�JMNGP�|DIPR�DT�yRQOIJGDKS�sRUGKGLJPIJGDK�DTTGONPLS�IHNKJLS�YIPJKNPLS�IKR�NUYFDVNNL�fMNPNGKITJNP�ODFFNOJGkNFV�PNTNPPNR�JD�IL�}~KRNUKGJNNL}hS�DTS�TPDU�IKR�IHIGKLJ�IKV�IKR�IFF�DJMNP�FDLLS�ODLJS�NXYNKLNS�IKR�FGIEGFGJVS�GKOFQRGKH�WGJMDQJ�FGUGJIJGDKS�FNHIF�TNNL�IKR�RGLEQPLNUNKJLS�JMIJ�~KRNUKGJNNL�UIV�RGPNOJFV�DP�GKRGPNOJFV�LQLJIGKS�LQTTNP�DP�GKOQP�IL�I�PNLQFJ�DT�LQOM�RIUIHNLS�GKiQPGNL�IKR�OFIGULn�IKR�eDKJPIOJDP�IHPNNL�JD�ILLQUNS�DK�ENMIFT�DT�IKV�IKR�IFF�~KRNUKGJNNL�JMN�RNTNKLN�fWGJM�ODQKLNF�LIJGLTIOJDPV�JD�JMN�YIPJV�GKRNUKGTGNRh�DT�IKV�IOJGDK�IJ�FIW�DP�GK�NgQGJVS�DP�DJMNP�FNHIF�YPDONNRGKHS�WMGOM�UIV�EN�EPDQHMJ�IHIGKLJ�IKV�~KRNUKGJNN�QYDK�DP�EV�PNILDK�DT�LQOM�RIUIHNS�GKiQPV�DP�OFIGU�IKR�JD�YIV�DK�ENMIFT�DT�NkNPV�~KRNUKGJNNS�JMN�IUDQKJ�DT�IKV�iQRHUNKJS�RNOPNNS�IWIPRS�DP�DPRNP�JMIJ�UIV�EN�NKJNPNR�IHIGKLJ�NIOM�LIGR�~KRNUKGJNN�GK�IKV�LQOM�IOJGDK�DP�YPDONNRGKH\���~K�JMN�NkNKJ�JMIJ�IKV�LQOM�OFIGUS�FDLLS�ODLJS�NXYNKLNS�FGIEGFGJVS�RIUIHN�DP�GKiQPV�GL�LQLJIGKNRS�LQTTNPNRS�DP�GKOQPPNR�EVS�DP�GL�UIRNS�ILLNPJNR�DP�JMPNIJNKNR�IHIGKLJ�IKV�~KRNUKGJNNS�zWKNP�LMIFFS�GK�IRRGJGDK�JD�IFF�DJMNP�PGHMJL�IKR�PNUNRGNLS�MIkN�JMN�PGHMJ�JD�WGJMMDFR�TPDU�IKV�YIVUNKJL�RQN�IKR�JD�ENODUN�RQN�JD�eDKJPIOJDP�IK�IUDQKJ�LQTTGOGNKJ�GK�zWKNPoL�iQRHUNKJ�JD�YPDJNOJ�IKR�GKRNUKGTV�JMN�~KRNUKGJNNfLh�TPDU�IKR�IHIGKLJ�IKV�IKR�IFF�LQOM�OFIGUS�FDLLS�ODLJS�NXYNKLNS�FGIEGFGJVS�RIUIHN�DP�GKiQPVS�GKOFQRGKH�FNHIF�TNNL�IKR�RGLEQPLNUNKJLn�DP�zWKNPS�GK�GJL�RGLOPNJGDKS�UIV�PNgQGPN�eDKJPIOJDP�JD�TQPKGLM�I�LQPNJV�EDKR�LIJGLTIOJDPV�JD�zWKNP�HQIPIKJNNGKH�LQOM�YPDJNOJGDK�WMGOM�EDKR�LMIFF�EN�TQPKGLMNR�EV�eDKJPIOJDP�WGJMGK���RIVL�ITJNP�WPGJJNK�RNUIKR�MIL�ENNK�UIRN�JMNPNTDPN\��~K�JMN�NkNKJ�UDPN�JMIK�DKN�eDKJPIOJDP�GL�ODKKNOJNR�WGJM�IK�NkNKJ�DP�DOOQPPNKON�fDP�LNPGNL�DT�NkNKJL�DP�DOOQPPNKONLh�ODkNPNR�EV�JMGL�GKRNUKGTGOIJGDKS�JMNK�IFF�LQOM�eDKJPIOJDPL�LMIFF�EN�iDGKJFV�IKR�LNkNPIFFV�PNLYDKLGEFN�JD�JMN�~KRNUKGJNNS�IKR�JMN�QFJGUIJN�PNLYDKLGEGFGJV�IUDKH�LQOM�GKRNUKGTVGKH�eDKJPIOJDPL�LMIFF�EN�LNJJFNR�DP�DJMNPWGLN�RNJNPUGKNR�EV�LNYIPIJN�YPDONNRGKHL�IKR�WGJMDQJ�FDLLS�NXYNKLN�DP�RIUIHN�JD�IKV�~KRNUKGJNN\_�̀abcax�~K�OFIGUL�IHIGKLJ�IKV�YNPLDK�DP�NKJGJV�GKRNUKGTGNR�QKRNP�JMGL�ZNOJGDK�[\]̂�EV�IK�NUYFDVNN�DT�JMN�eDKJPIOJDPS�I�ZQEODKJPIOJDPS�IKVDKN�RGPNOJFV�DP�GKRGPNOJFV�NUYFDVNR�EV�JMNUS�JMNU�DP�IKVDKN�TDP�WMDLN�IOJL�JMNV�UIV�EN�FGIEFNS�JMN�GKRNUKGTGOIJGDK�DEFGHIJGDK�QKRNP�ZNOJGDK�[\]̂\]�[\]̂�LMIFF�KDJ�EN�FGUGJNR�EV�I�FGUGJIJGDK�DK�IUDQKJ�DP�JVYN�DT�RIUIHNLS�ODUYNKLIJGDKS�GKLQPIKON�YPDONNRLS�DP�ENKNTGJL�YIVIEFN�EV�DP�TDP�JMN�eDKJPIOJDP�DP�I�ZQEODKJPIOJDP�QKRNP�WDPjNPLo�ODUYNKLIJGDK�IOJLS�RGLIEGFGJV�ENKNTGJ�IOJLS�IOJL�DP�DJMNP�NUYFDVNN�ENKNTGJ�IOJL\_��̀abcà�~K�IKV�IKR�IFF�OFIGUL�IHIGKLJ�JMN�zWKNPS�JMN�sPOMGJNOJS�JMN�eDKLJPQOJGDK�{IKIHNPS�DP�JMNGP�IHNKJL�DP�NUYFDVNNL�EV�JMGPR�YIPJGNLS�JMN�GKRNUKGTGOIJGDK�DEFGHIJGDK�QKRNP�JMGL���[\]̂�LMIFF�IYYFV�IKR�LMIFF�KDJ�EN�FGUGJNR�EV�FGUGJIJGDK�DP�IUDQKJ�DT�DP�JVYN�DT�RIUIHNLS�ODUYNKLIJGDKS�GKLQPIKON�YPDONNRLS�DP�ENKNTGJL�YIVIEFN�EV�DP�TDP�JMN�eDKJPIOJDP�DP�ZQEODKJPIOJDPL\_��̀abca��eDKJPIOJDP�LMIFF�ODUYFV�WGJMS�IKR�ODDYNPIJN�WGJMS�sPOMGJNOJS�eDKLJPQOJGDK�{IKIHNPS�IKR�zWKNP�GK�ODUYFVGKH�WGJM�FNHIF�PNgQGPNUNKJL\��sUDKH�DJMNP�JMGKHLS�eDKJPIOJDP�LMIFF�EN�PNLYDKLGEFN�TDP�YNPTDPUGKH�ODPPNOJGkN�WDPj�WGJMGK�IKV�IEIJNUNKJ�YNPGDRL�YPNLOPGENR�EV�HDkNPKUNKJIF�NKJGJGNL�GKOFQRGKH�EQJ�KDJ�FGUGJNR�JD�zZ�sS�IYYNIFGKH�TPDU�
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CDEFGFHIG�HJ�HJCDJGK�JDLMDGNFIO�DPNDIGFHIG�HI�QRQNDSDIN�TDJFHCGK�QIC�UMJIFGVFIO�GMEV�FIUHJSQNFHI�HJ�DWFCDINFQJX�SQNDJFQY�QG�SQX�RD�IDEDGGQJX�HJ�QG�SQX�RD�JDLMDGNDC�RX�ZJEVFNDENK�[HIGNJMENFHI�\QIQODJK�HJ�]̂ IDJ�NH�UMYYX�TJHNDEN�NVD�JFOVNG�QIC�FINDJDGNG�HU�]̂ IDJK�ZJEVFNDENK�QIC�[HIGNJMENFHI�\QIQODJ�̂FNV�JDGTDEN�NH�THGGFRYDK�NVJDQNDIDC�HJ�TDICFIO�TJHEDDCFIOG�HJ�HJCDJG_�̀�abcdbe�fQNQYD�gQNDIN�hFOVNG_��iFNV�JDGTDEN�NH�QIX�[HINJQENHJ�TDJUHJSFIO�QGRDGNHG�QRQNDSDIN�QG�TQJN�HU�FNG�jEHTD�HU�iHJk_��_l [HINJQENHJ�GVQYY�VHYC�Q�WQYFC�EMJJDIN�YFEDIGD�NH�TDJUHJS�iHJk�MGFIO�NVD�IDOQNFWD�TJDGGMJD�GXGNDS��EHWDJDC�RX�NVD�fQNQYD�gQNDIN�HJ�TJHWFCD�QIC�mICDSIFNX�ZOJDDSDIN�QG�UHYYĤGn_o mICDSIFNX�ZOJDDSDINn��[HINJQENHJ�QIC�[HINJQENHJpG�GMJDNX�QOJDD�NH�TJHNDENK�FICDSIFUX�QIC�VHYC�VQJSYDGG�NVD�]̂ IDJK�NVD�ZJEVFNDENK�QIC�NVD�qHQJC�HU�rCMEQNFHIK�ZCSFIFGNJQNFHI�CFJDENHJGK�HUUFEDJGK�QODINGK�DSTYHXDDGK�QIC�QGGFOIG�HU�NVD�ZJEVFNDEN�UJHS�QIX�QIC�QYY�EYQFSGK�sMCOSDINGK�YFQRFYFNFDGK�DPTDIGDGK�QNNHJIDX�UDDGK�EHMJN�EHGNGK�HJ�YHGGDG�HU�QIX�IQNMJDK�JDGMYNFIO�UJHS�EYQFSG�HU�TQNDIN�JFOVN�FIUJFIODSDIN�FIEYMCFIO�RMN�IHN�YFSFNDC�NH�t_j_�gQNDIN�fMSRDJ�uKvwuKlllK�EHSSHIYX�kIĤI�QG�NVD�fQNQYD�gQNDINK�QJFGFIO�HMN�HU�NVD�TDJUHJSQIED�HU�iHJk�HI�NVD�gJHsDEN_xQy� zVD�TJHWFGFHIG�HU�NVFG�mICDSIFNX�ZOJDDSDIN�GVQYY�TJHNDEN�NVD�mICDSIFNDDG�QOQFIGN�QYY�EYQFSG�QJFGFIO�HMN�HU�NVD�GMRsDEN�SQNNDJ�HJ�TDJUHJSQIED�HU�NVFG�[HINJQEN�QIC�[HINJQEN�{HEMSDINGK�FIEYMCFIOK�̂FNVHMN�YFSFNQNFHIK�QYYDOQNFHIG�HJ�UFICFIOG�NVQN�NVD�mICDSIFNDDGK�HJ�QIX�HU�NVDSK�̂DJD�OMFYNX�HU�IDOYFODIED�FI�NVD�FGGMQIED�HU�GMEV�[HINJQEN_xRy zVD�TJHWFGFHIG�HU�NVFG�mICDSIFNX�ZOJDDSDIN�GVQYY�RD�FI�QCCFNFHI�NH�QIC�GVQYY�FI�IH�̂QX�CDYDND�QIX�TJHWFGFHIGK�FIEYMCFIO�̂QJJQINX�QIC�FICDSIFNX�TJHWFGFHIG�HU�NVD�ZOJDDSDIN_�̀abcdb|�zVD�[HINJQENHJ�QEEDTNG�QGGFOISDIN�HUK�QIC�YFQRFYFNX�UHJK�QYY�TMJEVQGD�HJCDJG�QIC�HNVDJ�QOJDDSDING�UHJ�TJHEMJDSDIN�HU�SQNDJFQYG�QIC�DLMFTSDIN�NVQN�QJD�FCDINFUFDC�QG�TQJN�HU�NVD�[HINJQEN�{HEMSDING_��zVD�[HINJQENHJ�GVQYY�RD�JDGTHIGFRYD�UHJ�GMEV�TJD}TMJEVQGDC�FNDSGK�FU�QIXK�QG�FU�NVD�[HINJQENHJ�̂DJD�NVD�HJFOFIQY�TMJEVQGDJ_��zVD�[HINJQEN�jMS�FIEYMCDGK�̂FNVHMN�YFSFNQNFHIK�QYY�EHGNG�QIC�DPTDIGDG�FI�EHIIDENFHI�̂FNV�CDYFWDJXK�GNHJQODK�FIGMJQIEDK�FIGNQYYQNFHI�QIC�NDGNFIO�HU�FNDSG�EHWDJDC�FI�QIX�QGGFOIDC�TMJEVQGD�HJCDJG�HJ�QOJDDSDING_��ZYY�̂QJJQINX�QIC�EHJJDENFHI�HU�NVD�iHJk�HRYFOQNFHIG�MICDJ�NVD�[HINJQEN�{HEMSDING�GVQYY�QYGH�QTTYX�NH�QIX�TJD}TMJEVQGDC�FNDSGK�MIYDGG�NVD�[HINJQEN�{HEMSDING�GTDEFUFEQYYX�TJHWFCD�HNVDĴFGD_~�����e�̀�bcbc��zVD�ZJEVFNDEN�FG�NVD�TDJGHI�HJ�DINFNX�JDNQFIDC�RX�NVD�]̂ IDJ�TMJGMQIN�NH�jDENFHI�o_�_o�QIC�FCDINFUFDC�QG�GMEV�FI�NVD�ZOJDDSDIN_]̂ IDJ�GVQYY�JDNQFI�QI�QJEVFNDEN�YQ̂UMYYX�YFEDIGDC�NH�TJQENFED�QJEVFNDENMJD�HJ�QI�DINFNX�YQ̂UMYYX�TJQENFEFIO�QJEVFNDENMJD�FI�NVD�sMJFGCFENFHI�̂VDJD�NVD�gJHsDEN�FG�YHEQNDC_�zVQN�TDJGHI�HJ�DINFNX�FG�FCDINFUFDC�QG�NVD�ZJEVFNDEN�FI�NVD�ZOJDDSDIN�QIC�FG�JDUDJJDC�NH�NVJHMOVHMN�NVD�[HINJQEN�{HEMSDING�QG�FU�GFIOMYQJ�FI�IMSRDJ_�ZYY�EVQIODG�FI�NVD�̂HJk�SMGN�RD�TJHEDGGDC�NVJHMOV�NVD�ZJEVFNDEN_��̀�bcb��zVD�[HIGNJMENFHI�\QIQODJ�FG�NVD�TDJGHI�HJ�DINFNX�JDNQFIDC�RX�NVD�]̂ IDJ�TMJGMQIN�NH�jDENFHI�o_�_��QIC�FCDINFUFDC�QG�GMEV�FI�NVD�ZOJDDSDIN_UFJS�GDN�UHJNV�HI�TQOD�l�VDJDHU_�̀�bcba�{MNFDGK�JDGTHIGFRFYFNFDGK�QIC�YFSFNQNFHIG�HU�QMNVHJFNX�HU�NVD�[HIGNJMENFHI�\QIQODJ�QIC�ZJEVFNDEN�QG�GDN�UHJNV�FI�NVD�[HINJQEN�{HEMSDING�GVQYY�IHN�RD�JDGNJFENDCK�SHCFUFDCK�HJ�DPNDICDC�̂FNVHMN�̂JFNNDI�EHIGDIN�HU�NVD�]̂ IDJK�[HIGNJMENFHI�\QIQODJK�ZJEVFNDENK�QIC�[HINJQENHJ_�[HIGDIN�GVQYY�IHN�RD�MIJDQGHIQRYX�̂FNVVDYC_]̂ IDJ_�̀��b�bc�zVD�[HIGNJMENFHI�\QIQODJ�QIC�ZJEVFNDEN�̂FYY�TJHWFCD�QCSFIFGNJQNFHI�HU�NVD�[HINJQEN�QG�CDGEJFRDC�FI�NVD�[HINJQEN�{HEMSDING�QIC�̂FYY�RD�NVD�]̂ IDJpG�JDTJDGDINQNFWDG�CMJFIO�EHIGNJMENFHI�MINFY�NVD�CQND�NVD�ZJEVFNDEN�FGGMDG�NVD�UFIQY�[DJNFUFEQND�UHJ�gQXSDIN_�gQXSDIN�QIC�CMJFIO�NVD�[HJJDENFHI�gDJFHC�CDGEJFRDC�FI�ZJNFEYD�lo_�zVD�[HIGNJMENFHI�\QIQODJ�QIC�ZJEVFNDEN�̂FYY�VQWD�QMNVHJFNX�NH�QEN�HI�RDVQYU�HU�NVD�]̂ IDJ�HIYX�NH�NVD�DPNDIN�TJHWFCDC�FI�NVD�[HINJQEN�{HEMSDING_
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D�EFGFG�HIJ�KLMINOJMO�PNQQ�RNSNO�OIJ�SNOJ�TO�NUOJLRTQS�TVVLWVLNTOJ�OW�OIJ�SOTXJ�WY�MWUSOLZMONWU[�WL�TS�WOIJLPNSJ�TXLJJ\�PNOI�OIJ�]PUJL[�OW�̂JMW_J�XJUJLTQQ̀�YT_NQNTL�PNOI�OIJ�VLWXLJSS�TU\�aZTQNÒ�WY�OIJ�VWLONWU�WY�OIJ�bWLc�MW_VQJOJ\[�MW_VQJOJ\�WL�NU�VLWXLJSS[�TU\�OW�\JOJL_NUJ�NU�XJUJLTQ�NY�OIJ�bWLc�ŴSJLRJ\�NS�̂JNUX�VJLYWL_J\�NU�T�_TUUJL�NU\NMTONUX�OITO�OIJ�bWLc[�PIJU�YZQQ̀�MW_VQJOJ\[�PNQQ�̂J�NU�TMMWL\TUMJ�PNOI�OIJ�dWUOLTMO�eWMZ_JUOSf�gWPJRJL[�OIJ�KLMINOJMO�PNQQ�UWO�̂J�LJaZNLJ\�OW�_TcJ�JhITZSONRJ�WL�MWUONUZWZS�WUiSNOJ�NUSVJMONWUS�OW�MIJMc�OIJ�aZTQNÒ�WL�aZTUONÒ�WY�OIJ�bWLcf�]U�OIJ�̂TSNS�WY�OIJ�SNOJ�RNSNOS[�OIJ�KLMINOJMO�PNQQ�cJJV�OIJ�]PUJL�TU\�OIJ�dWUSOLZMONWU�jTUTXJL�LJTSWUT̂Q̀�NUYWL_J\�T̂WZO�OIJ�VLWXLJSS�TU\�aZTQNÒ�WY�OIJ�VWLONWU�WY�OIJ�bWLc�MW_VQJOJ\[�TU\�VLW_VOQ̀�LJVWLO�OW�OIJ�]PUJL�TU\�dWUSOLZMONWU�jTUTXJL�klm�cUWPU�\JRNTONWUS�YLW_�OIJ�dWUOLTMO�eWMZ_JUOS�TU\�YLW_�OIJ�_WSO�LJMJUO�nLWoJMO�SMIJ\ZQJ�VLJVTLJ\�̂̀�OIJ�dWUSOLZMONWU�jTUTXJL[�TU\�kpm�\JYJMOS�TU\�\JYNMNJUMNJS�ŴSJLRJ\�NU�OIJ�bWLcf�D�EFGFGFq�HIJ�dWUOLTMOWL�SITQQ�LJN_̂ ZLSJ�OIJ�]PUJL�YWL�MW_VJUSTONWU�VTN\�OW�OIJ�KLMINOJMO�YWL�T\\NONWUTQ�SNOJ�RNSNOS_T\J�UJMJSSTL̀�̂̀ �OIJ�YTZQO[�UJXQJMO[�WL�LJaZJSO�WY�OIJ�dWUOLTMOWLf�D�rfpfpfp�]U�OIJ�̂TSNS�WY�WUSNOJ�ŴSJLRTONWUS�TU\�WOIJLPNSJ[�HIJ�KLMINOJMO�SITQQ�cJJV�OIJ�]PUJL�NUYWL_J\�WY�OIJ�VLWXLJSS�WY�OIJ�PWLc�NU�TMMWL\TUMJ�PNOI�OIJ�]PUJLsKLMINOJMO�MWUOLTMO�OJL_SD��EFGFGFt�HIJ�KLMINOJMO�PNQQ�VLW_VOQ̀�LJVWLO�OW�OIJ�]PUJL�TÙ�ŴSJLRJ\�\JYJMOS�WL�\JYNMNJUMNJS�WY�OIJ�bWLcfD�EFGFt�HIJ�dWUSOLZMONWU�jTUTXJL�SITQQ�VLWRN\J�WUJ�WL�_WLJ�LJVLJSJUOTONRJS�PIW�SITQQ�̂J�NU�TOOJU\TUMJ�TO�OIJ�nLWoJMO�SNOJ�PIJUJRJL�OIJ�bWLc�NS�̂JNUX�VJLYWL_J\f�VJLYWL_J\�WL�TS�WOIJLPNSJ�\NLJMOJ\�̂̀�OIJ�]PUJLf�HIJ�dWUSOLZMONWU�jTUTXJL�PNQQ�\JOJL_NUJ�NU�XJUJLTQ�NY�OIJ�bWLc�ŴSJLRJ\�NS�̂JNUX�VJLYWL_J\�NU�TMMWL\TUMJ�PNOI�OIJ�dWUOLTMO�eWMZ_JUOS[�PNQQ�cJJV�OIJ�]PUJL�TU\�KLMINOJMO�LJTSWUT̂Q̀�NUYWL_J\�WY�OIJ�VLWXLJSS�WY�OIJ�bWLc[�TU\�PNQQ�VLW_VOQ̀�LJVWLO�OW�OIJ�]PUJL�TU\�KLMINOJMO�cUWPU�\JRNTONWUS�YLW_�OIJ�dWUOLTMO�eWMZ_JUOS�TU\�OIJ�_WSO�LJMJUO�nLWoJMO�SMIJ\ZQJ[�TU\�\JYJMOS�TU\�\JYNMNJUMNJS�ŴSJLRJ\�NU�OIJ�bWLcfuvwx�GyD�EFGFz�HIJ�dWUSOLZMONWU�jTUTXJL[�JhMJVO�OW�OIJ�JhOJUO�LJaZNLJ\�̂̀�{JMONWU�rfpfr[�TU\�KLMINOJMO�PNQQ�UWO�ITRJ�MWUOLWQ�WRJL[�WL�MITLXJ�WY[�WL�LJSVWUSN̂NQNÒ�YWL[�OIJ�MWUSOLZMONWU�_JTUS[�_JOIW\S[�OJMIUNaZJS[�SJaZJUMJS�WL�VLWMJ\ZLJS[�WL�YWL�OIJ�STYJÒ�VLJMTZONWUS�TU\�VLWXLT_S�NU�MWUUJMONWU�PNOI�OIJ�bWLc[�SNUMJ�OIJSJ�TLJ�SWQJQ̀�OIJ�dWUOLTMOWL|S�LNXIOS�TU\�LJSVWUSN̂NQNONJS�ZU\JL�OIJ�dWUOLTMO�eWMZ_JUOS[�JhMJVO�TS�VLWRN\J\�NU�{JMONWU�}f}fl[�TU\�UJNOIJL�PNQQ�̂J�LJSVWUSN̂QJ�YWL�OIJ�dWUOLTMOWL|S�YTNQZLJ�OW�VJLYWL_�OIJ�bWLc�NU�TMMWL\TUMJ�PNOI�OIJ�LJaZNLJ_JUOS�WY�OIJ�dWUOLTMO�eWMZ_JUOSf�eWMZ_JUOS�JhMJVO�OW�OIJ�JhOJUO�OITO�TÙ�SZMI�YTNQZLJ�SITQQ�̂J�\NLJMOQ̀�TOOLN̂ZOT̂QJ�OW�OIJ�UJXQNXJUO�WL�PLWUXYZQ�TMO�WL�W_NSSNWU�WY�OIJ�dWUSOLZMONWU�jTUTXJL�WL�OIJ�KLMINOJMOf�~JNOIJL�OIJ�dWUSOLZMONWU�jTUTXJL�UWL�OIJ�KLMINOJMO�PNQQ�ITRJ�MWUOLWQ�WRJL�WL�MITLXJ�WY[�WL�̂J�LJSVWUSN̂QJ�YWL�TMOS�WL�W_NSSNWUS�WY[�OIJ�dWUOLTMOWL[�{ẐMWUOLTMOWLS[�WL�OIJNL�TXJUOS�WL�J_VQẀJJS[�WL�WY�TÙ�WOIJL�VJLSWUS�WL�JUONONJS�VJLYWL_NUX�VWLONWUS�WY�OIJ�bWLcf�~WOINUX�MWUOTNUJ\�NU�OINS�{JMONWU�rfpf��SITQQ�QN_NO�OIJ�\ZONJS�WY�OIJ�KLMINOJMO�WL�OIJ�dWUSOLZMONWU�jTUTXJL�OW�OIJ�]PUJL�ZU\JL�TÙ�WOIJL�VLWRNSNWU�WY�OIJ�dWUOLTMO�eWMZ_JUOSf���Y�OIJ�KLMINOJMO�WL�OIJ�dWUSOLZMONWU�jTUTXJL�̂JQNJRJS�OITO�OIJ�dWUOLTMOWL�NS�YTNQNUX�OW�VJLYWL_�OIJ�bWLc�NU�TMMWL\TUMJ�PNOI�OIJ�LJaZNLJ_JUOS�WY�OIJ�dWUSOLZMONWU�eWMZ_JUOS[�NO�SITQQ�VLW_VOQ̀�\NSMQWSJ�SZMI�YTNQZLJ�OW�OIJ�]PUJL�NU�PLNONUXf�D�EFGF��HIJ�KLMINOJMO�TU\�dWUSOLZMONWU�jTUTXJL�ITRJ�TZOIWLNÒ�TU\�LJSVWUSN̂NQNÒ�OW�LJoJMO�bWLc�OITO�\WJS�UWO�MWUYWL_�OW�OIJ�dWUOLTMO�eWMZ_JUOS[�TU\�PNQQ�UWONỲ�JTMI�WOIJL�T̂WZO�OIJ�LJoJMONWUf�HIJ�dWUSOLZMONWU�jTUTXJL�SITQQ�\JOJL_NUJ�PIJOIJL�OIJ�bWLc�WY�OIJ�dWUOLTMOWL�NS�̂JNUX�VJLYWL_J\�NU�TMMWL\TUMJ�PNOI�OIJ�LJaZNLJ_JUOS�WY�OIJ�dWUOLTMO�eWMZ_JUOS�TU\�UWONỲ�OIJ�]PUJL[�dWUOLTMOWL�TU\�KLMINOJMO�WY�\JYJMOS�TU\�\JYNMNJUMNJS�NU�OIJ�bWLcf�bIJUJRJL�OIJ�dWUSOLZMONWU�jTUTXJL�MWUSN\JLS�NO�UJMJSSTL̀�WL�T\RNST̂QJ[�OIJ�dWUSOLZMONWU�jTUTXJL�PNQQ�ITRJ�TZOIWLNÒ�OW�LJaZNLJ�NUSVJMONWU�WL�OJSONUX�WY�OIJ�bWLc�NU�TMMWL\TUMJ�PNOI�{JMONWUS�l}frfp�TU\�l}frf}[�ZVWU�PLNOOJU�TZOIWLN�TONWU�WY�OIJ�]PUJL[�PIJOIJL�WL�UWO�OIJ�bWLc�NS�YT̂LNMTOJ\[�NUSOTQQJ\�WL�MW_VQJOJ\f�HIJ�YWLJXWNUX�TZOIWLNÒ�WY�OIJ�dWUSOLZMONWU�jTUTXJL�PNQQ�̂J�SẐoJMO�OW�OIJ�VLWRNSNWUS�WY�{JMONWUS�rfpfl��OILWZXI�rfpfp��NUMQZSNRJ[�PNOI�LJSVJMO�OW�NUOJLVLJOTONWUS�TU\�\JMNSNWUS�WY�OIJ�KLMINOJMOf�gWPJRJL[�UJNOIJL�OIJ�KLMINOJMO|S�UWL�OIJ�dWUSOLZMONWU�jTUTXJL|S�TZOIWLNÒ�OW�TMO�ZU\JL�OINS�{JMONWU�rfpf��UWL�T�\JMNSNWU�_T\J�̂̀�JNOIJL�WY�OIJ_�NU�XWW\�YTNOI�JNOIJL�OW�JhJLMNSJ�WL�UWO�OW�JhJLMNSJ�SZMI�TZOIWLNÒ�SITQQ�XNRJ�LNSJ�OW�T�\ZÒ�WL�LJSVWUSN̂NQNÒ�WY�OIJ�KLMINOJMO�WL�OIJ�dWUSOLZMONWU�jTUTXJL�OW�OIJ�dWUOLTMOWL[�{ẐMWUOLTMOWLS[�SZVVQNJLS[�OIJNL�TXJUOS�WL�J_VQẀJJS[�WL�WOIJL�VJLSWUS�VJLYWL_NUX�TÙ�WY�OIJ�bWLcf�
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DEFG�HIJ�KLMLH�NOP�QRSTUVWTRU�XOVYY�UPZ[\]UXP�TOP�̂_SPU�̀RU�WRXTX�TOP�̂_SPU�ZSW]UXa�ZSWY]bZSc�WRXTX�TOVT�VUP�dVeV\YP�TR�V�fPdVUVTP�QRSTUVWTRUX�RU�TR�RTOPU�QRSTUVWTRUXa�\PWV]XP�R̀�TOP�QRSTUVWTRUgX�bPYVeXa�Z[dURdPUYe�TZ[Pb�VWTZhZTZPX�RU�bP̀PWTZhP�WRSXTU]WTZRSi�NOP�̂_SPU�XOVYY�\P�UPXdRSXZ\YP�TR�TOP�QRSTUVWTRU�̀RU�WRXTX�TOP�QRSTUVWTRU�ZSW]UX�\PWV]XP�R̀�bPYVeXa�Z[dURdPUYe�TZ[Pb�VWTZhZTZPXa�bV[VcP�TR�TOP�jRUk�RU�bP̀PWTZhP�WRSXTU]WTZRS�\e�TOP�̂_SPUgX�R_S�̀RUWPXa�fPdVUVTP�QRSTUVWTRUXa�RU�RTOPU�QRSTUVWTRUXiJ�KLMLl�NOP�QRSTUVWTRU�XOVYY�dUR[dTYe�UP[Pbe�bV[VcP�TOVT�TOP�QRSTUVWTRU�_URSc̀]YYe�WV]XPX�TR�WR[dYPTPb�RU�dVUTZVYYe�WR[dYPTPb�WRSXTU]WTZRSa�RU�TR�dURdPUTe�R̀�TOP�̂_SPUa�fPdVUVTP�QRSTUVWTRUXa�RU�RTOPU�QRSTUVWTRUX�VX�dURhZbPb�ZS�fPWTZRS�mnioipiqJ��KLMLK�QYVZ[X�VSb�RTOPU�bZXd]TPX�VSb�[VTTPUX�ZS�r]PXTZRS�\PT_PPS�TOP�QRSTUVWTRU�VSb�V�fPdVUVTP�QRSTUVWTRU�XOVYY�\P�X]\sPWT�TR�TOP�dURhZXZRSX�R̀�tUTZWYP�mp�VX�V[PSbPb�dURhZbPb�TOP�XPdVUVTP�WRSTUVWTRU�OVX�UPWZdURWVY�R\YZcVTZRSXiqJ�uLvLv�QOVScPX�ZS�TOP�jRUk�[Ve�\P�VWWR[dYZXOPb�V̀TPU�PwPW]TZRS�R̀�TOP�QRSTUVWTa�VSb�_ZTOR]T�ZShVYZbVTZSc�TOP�QRSTUVWTa�\e�tYYR_VSWP�xXP�t]TORUZyVTZRSa�QOVScP�̂UbPUa�QRSXTU]WTZRS�QOVScP�zZUPWTZhP�zZUPWTZhPa�RU�RUbPU�̀RU�V�[ZSRU�WOVScP�ZS�TOP�jRUka�X]\sPWT�TR�TOP�YZ[ZTVTZRSX�XTVTPb�ZS�TOZX�tUTZWYP�{�VSb�PYXP_OPUP�ZS�TOP�QRSTUVWT�zRW][PSTXiqJ��uLvLMLv�fPP�RTOPU�X]\XPWTZRSX�̀RU�tYYR_VSWP�xXP�dURhZXZRSX�VSb�dPU[ZTTPb�WRXTX�̀RU�TOP�tYYR_VSWPxXPXiJ��uLvLl��|}~��D�~���J��uLvLlLv�xSZT�dUZWPX�XOVYY�\P�X]\[ZTTPb�ZS�TOP��Zb��RU[�̀RU�hVUZR]X�ZTP[X�XPT�̀RUTO�TOPUPZSiJ��uLvLlLM�xSZT�dUZWPX�XPT�̀RUTO�XOVYY�\P�]XPb�TR�bPTPU[ZSP�Pr]ZTV\YP�Vbs]XT[PST�R̀�TOP�QRSTUVWT�dUZWP�ZS�WRSSPWTZRS�_ZTO�VbbZTZRSVY�jRUk�RU�jRUk�R[ZTTPb�RU�UPb]WPb�\e�TOP�tUWOZTPWTi��NOP�xSZT��UZWPX�r]RTPb�XOVYY�ZSWY]bP�VYY�YV\RUa�[VTPUZVYXa�Pr]Zd[PSTa�VddYZWV\YP�TVwPX�VSb�XOVYY�VddYe�TR�VYY�jRUk�VbbPb�RU�jRUk�bPb]WTPbi�J��uLvLlLH��̀�VSe�RSP�R̀�TOP�]SZT�dUZWPX�r]RTPb�\e�V�QRSTUVWTRU�ZX�PwWPXXZhPYe�OZcO�ZS�TOP�RdZSZRS�R̀�TOP�tUWOZTPWTa�TOP�_̂SPU�VSb�tUWOZTPWT�_ZYY�OVhP�TOP�UZcOT�TR�Vbs]XT�X]WO�]SZT�dUZWPX�TR�V�̀VZU�VSb�UPVXRSV\YP�V[R]STiJ��uLvL��QOVScPX�ZS�TOP�jRUk�ZShRYhZSc�VbbZTZRSVY�jRUk�RU�bPYPTZRS�R̀�jRUk�_OPTOPU�RU�SRT�UPX]YTZSc�ZS�VS�VbbZTZRS�TR�RU�X]\TUVWTZRS�̀UR[�TOP�QRSTUVWT�f][�XOVYY�SRT�\P�[VbP�]STZY�TOP�QRSTUVWTRU�X]\[ZTX�TR�TOP�tUWOZTPWT�TOP�WRXT�R̀�TOP�VbbPb�RU�bPYPTPb�jRUk�_ZTO�V�WR[dYPTP�VSb�bPTVZYPb�YZXTZSc�R̀�VYY�f]\WRSTUVWTRUX�ZShRYhPba�VYY�[VTPUZVYXa�YV\RU�VSb�Pr]Zd[PSTi�J��uLvL�Lv�̂hPUOPVb�VSb�dUR̀ZT�VX�bPXWUZ\Pb�ZS�{imi{im�VSb�{imi{io�V�[Ve�\P�VbbPb�TR�TOP�WRXT�R̀�V�WYVZ[�̀RU�VbbZTZRSVY�jRUk������_OPS�TOP�XR]UWP�R̀�[RSZPX�̀RU�X]WO�VbbZTZRSVY�_RUk�ZX�SRT�V�QRSTZScPSWe�tYYR_VSWP�ZSWY]bPb�ZS�TOP�QRSTUVWT�f][�RU�VSe�RTOPU�[RSZPX�̀RU�jRUk�ZSWY]bPb�ZS�TOP�QRSTUVWT�f][iJ��uLvL�LM�QOVScPX�ZS�TOP�jRUk�_OPTOPU�RU�SRT�ZShRYhZSc�VbbZTZRSX�RU�bPb]WTZRSX�̀UR[�TOP�QRSTUVWT�f][�XOVYY�SRT�\P�[VbP�]STZY�VS�VddURdUZVTP�QOVScP�̂UbPU�RU�QOVScP�zZUPWTZhP�OVX�\PPS�ZXX]PbiJ��uLvL�LH�jOPUP�r]RTPb�]SZT�dUZWPX�VUP�SRT�VddYZWV\YP�VX�XPT�̀RUTO�ZS�fPWTZRS�{imi��VSb�TOP�PwTUV�WRXT�ZX�TR�\P�bPTPU[ZSPb�]SbPU�WYV]XP�{i�i�i�a�TOP�[VUk�]dX��V\RhP�VWT]VY�WRXT��̀RU�RhPUOPVb�VSb�dUR̀ZT�XOVYY�\P�VX�XdPWZ̀ZPb�ZS�fPWTZRS�{imi{�VSb�VX�r]VYZ̀ZPb�ZS�{imipim�V\RhPi
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D��EFGFH�IJKLM�NLOPO�OQJRR�STNRUVW�SPWXO�STNSVWTPJR�PL�RJKLM�OUNQ�JO�YLMZXWT[O�NLX\WTOJPSLT�STOUMJTNW]�OLNSJR�OWNUMSP̂]�_MST̀W�KWTW_SPO�aWbNRUOScW�L_�PMJTO\LMPJPSLTd�JTV�JRR�XJTVJPLM̂�NLOPO�\JSV�ST�NLTTWNPSLT�YSPQ�RJKLMe��D��EFGFE�fcWMQWJV�OQJRR�STNRUVW�STOUMJTNW�LPQWM�PQJT�PQLOW�STNSVWTPJR�PL�RJKLM�XWTPSLTWV�JKLcW]�\MWXSUXO�LT�KLTVO�MWgUSMWV�K̂�PQW�hLTPMJNP]�hLTPMJNPLM[O�iU\WMcSOLM̂�WX\RL̂WWO]�QLXW�JTV�_SWRV�L__SNW�Wb\WTOWO]�PMJTO\LMPJPSLT�NLOPO�JTV�KLPQ�XJTUJR�JTV�\LYWM�OXJRR�PLLRO�JTV�XJTUJR�JTV�\LYWM�OXJRR�WgUS\XWTPe��jJPWMSJR�JTV�WgUS\XWTP�NLOPO�OQJRR�KW�JO�VWONMSKWV�ST�kelemeD��EFGFEFG�nLM�oLMZ�VLTW�K̂�PQW�hLTPMJNPLM[O�LYT�_LMNWO]�XJMZpU\�_LM�NLXKSTWV�LcWMQWJV�JTV�\ML_SP�LT�XJPWMSJRO�JTV�LT�NLOP�L_�RJKLM�OQJRR�KW�JO�OWP�_LMPQ�ST�iWNPSLT�keq�QWMWL_e��D��EFGFEFr�nLM�oLMZ�VLTW�K̂�PQW�OUKNLTPMJNPLMO]�XJMZpU\�L_�NLOPO�JO�VW_STWV�sWMWST�K̂�OUKNLTPMJNPLMO�_LM�NLXKSTWV�LcWMQWJV�JTV�\ML_SP�LT�XJPWMSJRO�JTV�LT�NLOP�L_�RJKLM�OQJRR�KW�JO�OWP�_LMPQ�ST�iWNPSLT�keq�QWMWL_e�D��EFGFt��jJPWMSJR�NLOPO�OQJRR�KW�JO�VWONMSKWV�ST�keleme�D��EFGFu�vL�_JNSRSPJPW�MWcSWYST̀�gULPJPSLTO�_LM�WSPQWM�WbPMJ�NQJM̀WO�LM�VWVUNPSLTO]�JRR�\ML\LOJRO�OQJRR�KW�JNNLX\JTSWV�K̂�J�NLX\RWPW�SPWXSwJPSLT�L_�NLOPO�STNRUVST̀�RJKLM]�XJPWMSJRO]�OUKNLTPMJNPO]�JTV�S_�JRRLYWV]�XJMZpU\O�_LM�LcWMQWJV�JTV�\ML_SPe��iUKNLTPMJNPO�OQJRR�KW�OSXSRJMR̂�SPWXSwWVeD��EFGFGxFG�y_�MWgUWOPWV]�PQW�hLTPMJNPLM�OQJRR�OUKXSP�VWPJSRWV�gULPJPSLTO�_MLX�XJPWMSJR�OU\\RSWMOez{|}�~GD��EFrFG��������������������������������������������������������������������������������������������������������D��EFrFr��̀MWWXWTP�LT�JT̂�hQJT̀W�fMVWM�OQJRR�NLTOPSPUPW�J�_STJR�OWPPRWXWTP�L_�JRR�XJPPWMO�MWRJPST̀�PL�PQW�NQJT̀W�ST�PQW�oLMZ�YQSNQ�SO�PQW�OUK�WNP�L_�PQW�hQJT̀W�fMVWM]�STNRUVST̀]�KUP�TLP�RSXSPWV�PL]�JRR�VSMWNP�JTV�STVSMWNP�NLOPO�JOOLNSJPWV�YSPQ�OUNQ�NQJT̀W�JTV�JT̂�JRR�JV�UOPXWTPO�PL�PQW�hLTPMJNP�iUX�JTV�PQW�NLTPMJNP�PSXWeD�EFrF~�jWPQLVO�UOWV�ST�VWPWMXSTST̀�JV�UOPXWTPO�PL�PQW�hLTPMJNP�iUX�XĴ�STNRUVW�PQWOW]�PQLOW�RSOPWV�ST�iWNPSLT�kelYSPQ�SPO�OUKOWNPSLTO�JTV�iWNPSLT�keq�YSPQ�SPO�OUKOWNPSLTOeD�EFrF��yT�LMVWM�PL�_JNSRSPJPW�NQWNZST̀�L_�gULPJPSLTO�_LM�WbPMJO�LM�NMWVSPO]�JRR�\ML\LOJRO]�WbNW\P�PQLOW�OL�XSTLM�PQJP�PQWSM�\ML\MSWP̂�NJT�KW�OWWT�K̂�STO\WNPSLT]�OQJRR�KW�JNNLX\JTSWV�K̂�J�NLX\RWPW�SPWXSwJPSLT�L_�NLOPO�STNRUVST̀�RJKLM]�XJPWMSJRO�JTV�OUKNLTPMJNPOe�IJKLM�JTV�XJPWMSJRO�OQJRR�KW�SPWXSwWV�ST�PQW�XJTTWM�\MWONMSKWV�JKLcWe�oQWMW�XJ�LM�NLOP�SPWXO�JMW�iUKNLTPMJNPO]�PQŴ�OQJRR�KW�SPWXSwWV�JROLez{|}�~rD�EF~F��y_�PQW�hLTPMJNPLM�VLWO�TLP�MWO\LTV�\MLX\PR̂�LM�VSOJ̀MWWO�YSPQ�PQW�XWPQLV�_LM�JV�UOPXWTP�ST�PQW�hLTPMJNP�iUX]�PQW�hLTOPMUNPSLT�jJTJ̀WM�OQJRR�VWPWMXSTW�PQW�JV�UOPXWTP�LT�PQW�KJOSO�L_�MWJOLTJKRW�Wb\WTVSPUMWO�JTV�OJcST̀O�L_�PQLOW�\WM_LMXST̀�PQW�oLMZ�JPPMSKUPJKRW�PL�PQW�NQJT̀W]�STNRUVST̀]�ST�NJOW�L_�JT�STNMWJOW�ST�PQW�hLTPMJNP�iUX]�JT�JXLUTP�_LM�LcWMQWJV�JTV�\ML_SP�JO�OWP�_LMPQ�ST�PQW��̀MWWXWTP]�LM�S_�TL�OUNQ�JXLUTP�SO�OWP�_LMPQ�ST�PQW��̀MWWXWTP]�J�MWJOLTJKRW�JXLUTPe�iWNPSLT�keqe�yT�OUNQ�NJOW]�JTV�JROL�UTVWM�iWNPSLT�kelelel]�PQW�hLTPMJNPLM�OQJRR�ZWW\�JTV�\MWOWTP]�ST�OUNQ�_LMX�JO�PQW�hLTOPMUNPSLT�jJTJ̀WM�XĴ�\MWONMSKW]�JT�SPWXSwWV�JNNLUTPST̀�PL̀WPQWM�YSPQ�J\\ML\MSJPW�OU\\LMPST̀�VJPJe��TRWOO�LPQWMYSOW�\MLcSVWV�ST�PQW�hLTPMJNP��LNUXWTPO]�NLOPO�_LM�PQW�\UM\LOWO�L_�PQSO�iWNPSLT�kelem�OQJRR�KW�RSXSPWV�PL�PQW�_LRRLYST̀�FG hLOPO�L_�RJKLM]�STNRUVST̀�J\\RSNJKRW�\ĴMLRR�PJbWO]�OLNSJR�OWNUMSP̂]�UTWX\RL̂XWTP�STOUMJTNW]�_MST̀W�KWTW_SPO�MWgUSMWV�K̂�J̀MWWXWTP�LM�NUOPLX]�YLMZWMO[�NLX\WTOJPSLT�STOUMJTNW]�JTV�YLMZWMO[�NLX\WTOJPSLT�STOUMJTNW�VSMWNPR̂�MWRJPWV�PL�PQW�YLMZ�L_�PQW�NQJT̀W]�JTV�LPQWM�WX\RL̂WW�NLOPO�J\\MLcWV�K̂�PQW�hLTOPMUNPSLT�jJTJ̀WM�JTV��MNQSPWNP�Fr hLOPO�L_�XJPWMSJRO]�OU\\RSWO]�JTV�WgUS\XWTP]�STNRUVST̀�NLOP�L_�PMJTO\LMPJPSLT]�L_�PMJTO\LMPJPSLT�VSMWNPR̂�MWRJPWV�PL�PQW�YLMZ�L_�PQW�NQJT̀W]�YQWPQWM�STNLM\LMJPWV�LM�NLTOUXWV�
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DE FGHIJK�LMNIN�MO�PJLQRHGST�JHU�GVWRXPGHIY�GZLKWNR[G�MO�QJHU�IMMKNY�\QGIQGS�SGHIGU�OSMP�IQG�]MHISJLIMS�MS�MIQGSN̂MIQGSN�URSGLIKT�SGKJIGU�IM�IQG�\MS_�MO�IQG�LQJH̀Ĝabcd�EEe��fDEDgg�hWPX�NWP�JUiWNIPGHI�UGNLSRjGU�RH�LKJWNG�klmlmln�NQJKK�jG�NWjNIJHIRJIGU�jT�NWjPRIIRH̀�G[RUGHLG�MO�JLIWJK�LMNIN�IM�IQG�oSLQRIGLI�OMS�G[JKWJIRMH�OMS�IQG�OMKKM\RH̀pln�]MNIN�UGNLSRjGU�RH�qGLIRMH�klmlrY�RHLKWURH̀�KJjMS�JHU�MIQGS�LMNIN�MO�NWjLMHISJLIMSNY�RIGPRsGU�jT�ISJUGNlte��fDu�vwdxydbz�b{z�axv|}~e��fDuDg��QG�LMPjRHGU�M[GSQGJU�JHU�XSMORI�RHLKWUGU�RH�IQG�IMIJK�LMNI�MO�J�]QJH̀G��SUGS�IM�IQG��\HGS�NQJKK�jG�jJNGU�MH�IQG�OMKKM\RH̀�NLQGUWKGpe��fDuDgD��]MHISJLIMSp��MS��MS_�XGSOMSPGU�jT�IQG�]MHISJLIMS�N�M\H�OMSLGNY�PJS_WX�NQJKK�HMI�GZLGGU�JIMIJK�MO�OROIGGH�XGSLGHI��n���Y�MO�IQG�[JKWG�MO�KJjMS�JHU�PJIGSRJKN��h���lD�g��ZJPXKGp��MIJK�]MHISJLIMS�oPMWHI���h������n������e��fDuDgD��]MHISJLIMS�N�qWjLMHISJLIMS�N�p��MS��MS_�XGSOMSPGU�jT�IQG�qWjLMHISJLIMS�N�M\H�OMSLGNY�PJS_WX�NQJKKHMI�GZLGGU�J�IMIJK�MOIGH�XGSLGHI��n����MO�IQGRS�[JKWG�MO�KJjMS�JHU�PJIGSRJK��h���l��MS�IQG�]MHISJLIMSY�OMS�\MS_�XGSOMSPGU�jT�IQJI�]MHISJLIMS�N�qWjLMHISJLIMSY�PJS_WX�NQJKK�HMI�GZLGGU�OR[G�XGSLGHI������OMS�IQG�[JKWG�MO�IQG�qWjLMHISJLIMS�JPMWHIlDg��ZJPXKGp��MIJK�qWjLMHISJLIMS�oPMWHI���h������n������D���ZJPXKGp��MIJK�]MHISJLIMS�oPMWHI���MIJK�qWjLMHISJLI�oPMWHI��������e��fDuDgD��]MHISJLIMS�N�qWjLMHISJLIMS�N�qWj�NWjLMHISJLIMS�N�p��MS��MS_�XGSOMSPGU�jT�IQG�qWj�NWjLMHISJLIMS�NM\H�OMSLGNY�PJS_WX�NQJKK�HMI�GZLGGU�J�IMIJK�MO�OR[G�XGSLGHI������MO�IQGRS�[JKWG�MO�KJjMS�JHU�PJIGSRJKN��h���l��MS�IQGqWjLMHISJLIMSY�OMS�\MS_�XGSOMSPGU�jT�IQG�qWj�NWjLMHISJLIMSY�PJS_WX�NQJKK�HMI�GZLGGU�J�IMIJK�MO�OR[G�XGSLGHI������MO�IQGRS�[JKWG�MO�KJjMS�JHU�PJIGSRJKN��h����OMS�\MS_�XGSOMSPGU�jT�IQG�qWj�NWjLMHISJLIMSl��MS�IQG�qWjLMHISJLIMSYPJS_WX�NQJKK�HMI�GZLGGU�J�IMIJK�MO�OR[G�XGSLGHI������MO�IQG�qWj�NWjLMHISJLIMS�JPMWHIl��MS�IQG�]MHISJLIMSYPJS_WX�NQJKK�HMI�GZLGGU����MO�IQG�qWjLMHISJLIMS�oPMWHIlDg��ZJPXKGp��MIJK�qWj�NWjLMHISJLIMS�oPMWHI���h������������D���ZJPXKGp��MIJK�qWjLMHISJLIMS�oPMWHI��qWj�NWjLMHISJLIMS�oPMWHI��������DE��ZJPXKGp��MIJK�]MHISJLIMS�oPMWHI��qWjLMHISJLIMS�oPMWHI��������e��fDuD���GSOMSPJHLG�JHU��JTPGHI��MHU�oUiWNIPGHINp��M�HMI�RIGPRsG�RHLSGJNGN�OMS�jMHU�XSGPRWPN�OMS�GJLQ�RHUR[RUWJK�]QJH̀G��SUGS�XGS��GHGSJK�]MHURIRMHN�MO�IQG�]MHISJLIY�qGLIRMH�nnlnlnl��M��HOMSPJIRMH�RH�qGLIRMH�nnlnln�IQJI�SGOGSN�IM�jMHU�JUiWNIPGHINlabcd�E�e��D�Dg��RPG�KRPRIN�NIJIGU�RH�IQG�]MHISJLI��MLWPGHIN�JSG�MO�IQG�GNNGHLG�MO�IQG�]MHISJLIl�������q���������qq��]���������]�����]�����Y��F�q�]������o���]���h���������������F�l����O�IQG�]MHISJLIMS�NQJKK�HG̀KGLIY�OJRKY�MS�SGOWNG�IM�LMPXKGIG�IQG��MS_�\RIQRH�IQG�IRPG�NXGLRORGU�OMS�qWjNIJHIRJK�]MPXKGIRMH�MO�IQG�]MHISJLI�MS�JjJHUMH�IQG��MS_�XSRMS�IM�qWjNIJHIRJK�]MPXKGIRMH��WHKGNN�NWLQ�UGKJT�RN�JXXSM[GU�RH�JU[JHLG�RH�\SRIRH̀�jT�IQG��\HGSY��\HGS�PJT�jG�UJPJ̀GU�JHU�IQG�]MHISJLIMS�UMGN�QGSGjT�J̀SGGY�JN�XJSIRJK�LMHNRUGSJIRMH�OMS�IQG�J\JSURH̀�MO�IQRN�]MHISJLIY�IM�XJT�IM�IQG��\HGSY�JN�KRVWRUJIGU�RHLMH[GHRGHLG�JHU�URNSWXIRMH�UJPJ̀GN�JHU�HMI�JN�J�XGHJKITY�IQG�NWP�MO��HG��QMWNJHU��MKKJSN���nY���l����XGS�UJT�OMS�GJLQ�LJKGHUJS�UJT�jGTMHU�OR[G�����UJTN�JOIGS�IQG�UJIG�NXGLRORGU��GSGRH�OMS�qWjNIJHIRJK�]MPXKGIRMH�IQJI�IQG�]MHISJLIMS�OJRKN�IM�JLQRG[G�qWjNIJHIRJK�]MPXKGIRMH�OMS�IQG��SMiGLI�MS��HG��QMWNJHU��MKKJSN���nY�����XGS�UJT�OMS�GJLQ�LJKGHUJS�UJT�JOIGS�IQG�UJIG�]MHISJLIMS�JjJHUMHN�IQG��MS_�WHIRK�JLIWJK�qWjNIJHIRJK�]MPXKGIRMH�MO�IQG��MS_l���WSNWRI�MO�KRVWRUJIGU�RHLMH[GHRGHLG�JHU�URNSWXIRMH�UJPJ̀GN�NQJKK�HMI�GZLKWUG�
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DEF�GHIJHKD�LM�NOP�LDEFI�QNRNSFJ�LI�IFRFQP�NTNKUNVUF�DL�WXOFIY�KOZUHQKOS�VHD�OLD�UKRKDFQ�DL�QKIFZD�NOQ[LI�ZLOJF\HFODKNU�QNRNSFJ]�̂HF�DL�DEF�KRGINZDKZNVKUKDP�NOQ�F_DIFRF�QKMMKZHUDP�LM�MK_KOS�NOQ�NJZFIDNKOKOS�DEF�DIHF�ZLJD�LM�DEF�QKJIHGDKLO�NOQ�GHVUKZ�KOZLOTFOKFOZF��IFJHUDKOS�MILR�DEF�̀LODINZDLIaJ�MNKUHIF�DL�ZLRGUFDF�DEF�bLIc�LO�DKRFY�DEKJ�NRLHOD�KJ�MK_FQ�NOQ�NSIFFQ�HGLO�VP�NOQ�VFDXFFO�DEF�̀LODINZDLI�NOQ�DEF�WXOFI�DL�VF�N�IFNJLONVUF�FJDKRNDF�LM�DEF�KOZLOTFOKFOZF�QNRNSFJ�KOZHIIFQ�VP�JDHQFODJY�DFNZEFIJY�DN_GNPFIJY�NOQ�DEF�GHVUKZ�MLI�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�ZNHJFQ�VP�DEF�̀LODINZDLIaJ�ZLODKOHFQ�GIFJFOZF�LOdJKDF�LI�KO�DEF�ZNJF�LM�NVNOQLORFOD�DEF�ZLODKOHFQ�GIFJFOZF�LOdJKDF�LM�N�IFGUNZFRFOD�ZLODINZDLIY�XEKZE�NIF�N�GLIDKLO�LM�DEF��QNRNSFJ�XEKZE�DEF�WXOFI�NOQ�DEF�ZLRRHOKDP�RNP�JHJDNKO]��eK\HKQNDFQ�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�QNRNSFJ�JENUU�VF�QFQHZDFQ�MILR�NOP�RLOKFJ�QHF�LI�DEND�RNP�VFZLRF�QHF�DL�DEF�̀LODINZDLIY�NOQ�KM�JNKQ�RLOKFJ�NIF�KOJHMMKZKFOD�DL�ZLTFI�JNKQ�QNRNSFJY�DEFO�DEF�̀LODINZDLI�JENUU�GNP�DEF�WXOFI�DEF�NRLHOD�LM�DEF�QKMMFIFOZF]�eK\HKQNDFQ�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�QNRNSFJ�NIF�KO�NQQKDKLO�DL�NOP�NOQ�NUU�LDEFI�QNRNSFJ�KOZHIIFQ�VP�DEF�WXOFI�NJ�N�IFJHUD�LM�DEF�̀LODINZDLIaJ�MNKUHIF�DL�ZLRGUFDF�DEF�bLIc�XKDEKO�DEF�DKRF�JGFZKMKFQ�MLI�fHVJDNODKNU�̀LRGUFDKLO�LM�DEF�̀LODINZDY�KOZUHQKOS�VHD�OLD�UKRKDFQ�DL�DEF�F_GFOJF�LM�IFODNU�LM�JGNZFY�DEF�F_GFOJF�LM�DINOJGLIDNDKLOY�NOQ�DEF�MFFJ�NOQ�IFKRVHIJFRFODJ�DL�DEF�WXOFIaJ�gSFODJ�KOZUHQKOSY�VHD�OLD�UKRKDFQ�DLY�DEF�gIZEKDFZDY�DEF�L̀OJDIHZDKLO�hNONSFIY�NOQ�UFSNU�ZLHOJFU�MLI�DEFKI�JFITKZFJi�NOQ�NIF�ZHRHUNDKTF�NOQ�IFZLTFINVUF�JKOSHUNIUP�LI�ZHRHUNDKTFUP�VP�DEF�WXOFI�KO�NQQKDKLO�DL�NOP�UK\HKQNDFQ�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�QNRNSFJ�DEND�RNP�VF�IFZLTFIFQ]��jHIJHKD�LM�UK\HKQNDFQ�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�QNRNSFJ�JENUU�OLD�F_ZUHQF�DEF�GHIJHKD�LM�NOP�LDEFI�QNRNSFJ�LI�IFRFQP�NTNKUNVUF�DL�WXOFIY�KOZUHQKOS�VHD�OLD�UKRKDFQ�DL�QKIFZD�NOQ[LI�ZLOJF\HFODKNU�QNRNSFJ]��kP�F_FZHDKOS�DEF�gSIFFRFODY�DEF�̀LODINZDLI�ZLOMKIRJ�DEND�DEF�̀LODINZD�lKRF�KJ�N�IFNJLONVUF�GFIKLQ�MLI�GFIMLIRKOS�DEF�bLIc�NOQ�DEND�DEF�WXOFI�XLHUQ�OLD�ENTF�FODFIFQ�KODL�DEKJ�̀LODINZD�XKDELHD�DEF�KOZUHJKLO�LM�UK\HKQNDFQ�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�QNRNSFJ�NJ�JFD�MLIDE�KO�DEKJ�JHVJFZDKLO]��mM�DEF�GILTKJKLO�KRGLJKOS�UK\HKQNDFQ�KOZLOTFOKFOZF�NOQ�QKJIHGDKLO�QNRNSFJ�KJ�QFDFIRKOFQ�DL�VF�HOFOMLIZFNVUF�HOQFI�MFQFINU�LI�nFX�oLIc�fDNDF�UNXY�DEF�MLUULXKOS�GILTKJKLO�JENUU�NGGUPp��lmhq�mf�Wr�lsq�qffqǹ q�mn�lsq�̀Whhqǹ qhqnlY�jtWfq̀ ulmWn�gn̂ �̀Wnfltù lmWn�Wr�lsq�bWtv]��L̀ODINZDLI�JENUU�VF�IFJGLOJKVUF�MLI�NUU�QKIFZD�NOQ�ZLOJF\HFODKNU�QNRNSFJ�DL�WXOFIY�gIZEKDFZDY�NOQ�̀LOJDIHZDKLO�hNONSFI�NIKJKOS�MILR�NOP�QFUNP�LM�̀LODINZDLIY�KDJ�fHVZLODINZDLIJY�LI�JHGGUKFIJY�KO�GFIMLIRKOS�LI�ZLRGUFDKOS�DEF�bLIc�KO�NZZLIQNOZF�XKDE�DEF�DKRF�IF\HKIFRFODJ�KRGLJFQ�VP�DEF�̀LODINZD�̂LZHRFODJ]��lEF�KOQFROKDP�GILTKJKLOJ�LM�DEKJ�gSIFFRFOD�NIF�NGGUKZNVUF�DL�JHZE�QNRNSFJ�NOQ�DL�ZUNKRJ�NIKJKOS�KO�IFJGFZD�DEFIFDL]��kP�F_FZHDKOS�DEF�gSIFFRFODY�DEF�L̀ODINZDLI�ZLOMKIRJ�DEND�DEF�̀LODINZD�lKRF�KJ�N�IFNJLONVUF�GFIKLQ�MLI�GFIMLIRKOS�DEF�bLIc]w��xyzy{y{��̀LODINZDLI�JENUU�ZLLGFINDF�XKDE�WXOFIY�̀LOJDIHZDKLO�hNONSFIY�gIZEKDFZD�NOQ�LDEFI�̀LODINZDLIJ�LO�DEF�jIL|FZDY�RNcKOS�FTFIP�IFNJLONVUF�FMMLID�DL�IFQHZF�DEF�ZLODINZD�DKRF]w�xyzyz�lEF�̀LODINZDLI�JENUU�OLD�cOLXKOSUPY�F_ZFGD�VP�NSIFFRFOD�LI�KOJDIHZDKLO�LM�DEF�WXOFI�KO�XIKDKOSY�ZLRRFOZF�DEF�bLIc�GIFRNDHIFUP�ZLRRFOZF�LGFINDKLOJ�LO�DEF�JKDF�LI�FUJFXEFIF�GIKLI�DL�DEF�FMMFZDKTF�QNDF�LM�KOJHINOZF�IF\HKIFQ�VP�gIDKZUF�}}�DL�VF�MHIOKJEFQ�VP�DEF�̀LODINZDLI�NOQ�WXOFI]�lEF�QNDF�LM�ZLRRFOZFRFOD�LM�DEF�bLIc�JENUU�OLD�VF�ZENOSFQ�VP�DEF�FMMFZDKTF�QNDF�LM�JHZE�KOJHINOZF]�w�xyzy~�lEF�̀LODINZDLI�JENUU�GILZFFQ�F_GFQKDKLHJUP�XKDE�NQF\HNDF�MLIZFJ�NOQ�JENUU�NZEKFTF�fHVJDNODKNU�̀LRGUFDKLO�XKDEKO�DEF�̀LODINZD�lKRF]w��xyzyzy{��̀LODINZDLI�JENUU�OLD�ZLRRFOZF�bLIc�LO�DEF�JKDF�HODKU�FTKQFOZF�LM�KOJHINOZF�NOQ�LIKSKONU�GFIMLIRNOZF�NOQ�GNPRFOD�VLOQJ�NJ�IF\HKIFQ�KO�gIDKZUF�}}Y��ENTF�VFFO�NZZFGDFQ�VP�DEF�WXOFI]w�xyzy~��̀LODINZDLI�JENUU�QL�NUU�DEKOSJ�OFZFJJNIP�DL�FOJHIF�DEF�GILJFZHDKLO�LM�DEF�bLIc�KO�NZZLIQNOZF�XKDE�NOP�LOF�LI�RLIF�LM�DEF�MLUULXKOS�NJ�QFDFIRKOFQ�VP�DEF�gIZEKDFZD�NOQ�DEF�WXOFIY�KO�DEFKI�QKJZIFDKLOp]}jIL|FZD�JZEFQHUFJ�NOQ�IFTKJKLOJ�DEFIFLMY�SKTFO�MILR�DKRF�DL�DKRF�DL�̀LODINZDLIi]�lEF�DKRF�IF\HKIFRFODJ�MLI�TNIKLHJ�GLIDKLOJ�LM�bLIci]�lEF�IF\HKIFRFODJ�LM�DEF�jIL|FZD�KOZUHQKOSY�VHD�OLD�UKRKDFQ�DLY�ZLLIQKONDKLO�IF\HKIFRFODJ�NJ�RNP�MILR�DKRF�DL�DKRF�VF�cOLXO�DL�̀LODINZDLIi�NOQ]�fZEFQHUFJ�LM�DEF�bLIc�GILTKQFQ�VP�̀LODINZDLI�DL�gIZEKDFZD�HGLO�DEF�WXOFIaJ�IF\HFJD]w�xyzy��fELHUQ�DEF�GILSIFJJ�LM�DEF�bLIc�NOQ[LI�LDEFI�bLIc�VF�QFUNPFQ�VP�NOP�MNHUDY�OFSUFZDY�NZD�LI�MNKUHIF�DL�NZD�LM�L̀ODINZDLI�LI�NOP�LM�KDJ�fHVZLODINZDLIJ�LI�JHGGUKFIJ�JL�NJ�DL�ZNHJF�NOP�NQQKDKLONU�ZLJDY�F_GFOJFY�UKNVKUKDP�LI�QNRNSF�DL�WXOFIY�gIZEKDFZDY�LI�̀LOJDIHZDKLO�hNONSFIY�LI�MLI�XEKZE�WXOFIY�gIZEKDFZDY�LI�̀LOJDIHZDKLO�hNONSFI�RNP�VFZLRF�
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DEFGDHI�JKLMNFOMKN�PQFDD�QKDR�MQHS�QFNSDHPP�TNKS�FLR�ELRHSLETU�MQHS�FVFELPM�FDD�PWOQ�FRREMEKLFD�OKPMI�HXYHLPHI�DEFGEDEMU�KN�RFSFVHZ[�\]̂]_�̀T�MQH�JKLMNFOMKN�RKHP�LKM�FOQEHaH�bWGPMFLMEFD�JKSYDHMEKL�cEMQEL�MQH�JKLMNFOM�dESH�HPMFGDEPQHR�EL�MQH�eVNHHSHLM�GHMcHHL�MQH�fcLHN�FLR�MQH�JKLMNFOMKNI�KN�EL�F�PWGPHgWHLM�JQFLVH�fNRHNI�MQH�JKLMNFOMKN�PQFDD�GH�DEFGDH�MK�MQH�fcLHN�TKN��FLU�DEgWERFMHRI�RENHOM�FLRhKN�OKLPHgWHLMEFD�RFSFVHPi�TKN�MQH�OKPMP�KT�THHP�FLR�NHESGWNPHSHLMP�MK�MQH�fcLHNjP�eVHLMP�ELODWRELVI�GWM�LKM�DESEMHR�MKI�MQH�eNOQEMHOM�FLR�MQH�JKLPMNWOMEKL�kFLFVHN�TKN�MQHEN�PHNaEOHP�FMMNEGWMFGDH�MK�MQH�JKLMNFOMKNjP�RHDFU�KN�FGFLRKLSHLMZ�lXOHYM�FP�SFU�GH�YNKQEGEMHR�GU�FYYDEOFGDH�DFcI�FDD�KT�fcLHNjP�NEVQMP�FLR�NHSHREHP�EL�OKLLHOMEKL�cEMQ�MQH�JKLMNFOMKNjP�TFEDWNH�MK�FOQEHaH�bWGPMFLMEFD�JKSYDHMEKL�cEMQEL�MQH�JKLMNFOM�dESH�HPMFGDEPQHR�EL�MQH�eVNHHSHLM�GHMcHHL�MQH�fcLHN�FLR�MQH�JKLMNFOMKNI�PQFDD�GH�OWSWDFMEaH�FLR�SFU�GH�HXHNOEPHR�PELVWDFNDU�KN�OKLOWNNHLMDUZ�lDHOMEKL�GU�fcLHN�MK�YWNPWH�FLU�NHSHRU�PQFDD�LKM�HXODWRH�YWNPWEM�KT�FLU�KMQHN�NHSHRUZ[�\]̂]m�dQH�nKNo�PQFDD�GH�YHNTKNSHR�RWNELV�RHPEVLFMHR�cKNoELV�QKWNPI�HXOHYM�MQFM�EL�MQH�HaHLM�KT�HSHNVHLOU�KN�cQHL�LHOHPPFNU�MK�YHNTKNS�MQH�nKNo�EL�FOOKNRFLOH�cEMQ�MQH�NHgWENHSHLMP�KT�bHOMEKL�pZqI�nKNo�PQFDD�GH�YHNTKNSHR�FM�JKLMNFOMKNjP�OKPM�FLR�HXYHLPH�KL�KMQHN�PQETMPI�KaHNMESHI�bFMWNRFUPI�bWLRFUPI�rKDERFUP�FLR�FM�KMQHN�MESHPI�ET�YHNSEPPEKL�MK�RK�PK�QFP�GHHL�KGMFELHR�EL�cNEMELV�TNKS�fcLHNZ��nEMQKWM�DESEMELV�MQH�NHgWENHSHLMP�KT�MQH�YNHOHRELV�PHLMHLOHI�ET�MQH�YNKVNHPP�KT�MQH�nKNo�KN�KT�MQH�sNKtHOM�QFP�GHHL�RHDFUHR�GU�FLU�TFWDMI�LHVDHOMI�FOM�KN�TFEDWNH�MK�FOM�KT�JKLMNFOMKN�KN�FLU�KT�EMP�bWGOKLMNFOMKNP�KN�PWYYDEHNPI�JKLMNFOMKN�PQFDD�cKNo�PWOQ�KaHNMESHI�FM�JKLMNFOMKNjP�OKPM�FLR�HXYHLPH�FP�FTKNHPFERI�FP�eNOQEMHOM�PQFDD�RHHS�LHOHPPFNU�KN�RHPENFGDH�MK�SFoH�WY�TKN�FDD�MESH�DKPM�FLR�MK�FaKER�RHDFU�EL�MQH�OKSYDHMEKL�KT�MQH�nKNo�FLR�KT�MQH�sNKtHOMZ��dQH�TFEDWNH�GU�eNOQEMHOM�MK�RENHOM�JKLMNFOMKN�MK�HLVFVH�EL�PWOQ�KaHNMESH�PQFDD�LKM�NHDEHaH�JKLMNFOMKN�KT�MQH�OKLPHgWHLOHP�KT�EMP�RHDFUZ[�\]̂]u�vLDHPP�KMQHNcEPH�LKMHRI�MQH�RFMH�KT�OKSSHLOHSHLM�KT�MQH�nKNo�EP�MQH�RFMH�HPMFGDEPQHR�EL�F�LKMEOH�MK�YNKOHHRZ��dQH�LKMEOH�MK�YNKOHHR�cEDD�GH�EPPWHR�ESSHREFMHDU�WYKL�NHMWNL�KT�PEVLHR�RKOWSHLMP�GU�MQH�JKLMNFOMKN�FLR�MQH�YNHPHLMFMEKL�KT�FOOHYMFGDH�ELPWNFLOH�OHNMETEOFMHPZ��JKLMNFOMKN�PQFDD�KNVFLEwH�OKLPMNWOMEKL�POQHRWDHP�FP�PYHOETEHR�EL�bHOMEKL�xZyzI�JKLMNFOMKNjP�JKLPMNWOMEKL�bOQHRWDHPZ��dQH�OKSSHLOHSHLM�RFMH�PQFDD�LKM�GH�YKPMYKLHR�GU�MQH�TFEDWNH�MK�FOM�KT�MQH�JKLMNFOMKN�KN�KT�YHNPKLP�KN�HLMEMEHP�TKN�cQEOQ�MQH�JKLMNFOMKN�EP�NHPYKLPEGDHZ[�\]̂]\�dQH�eNOQEMHOM�SFU�RENHOM�FOOHDHNFMEKL�KT�MQH�nKNo�PK�MQFM�EM�SFU�GH�YHNTKNSHR�EL�FRaFLOH�KT�MQH�POQHRWDHPI�MESH�NHgWENHSHLMP�FLR�sNKtHOM�NHgWENHSHLMP�RHPONEGHR�EL�bHOMEKL�pZqZ��̀T�PK�RENHOMHRI�JKLMNFOMKN�PQFDD�ELONHFPH�EMP�PMFTT�FLRhKN�cKNo�KaHNMESHZ��JKLMNFOMKN�cEDD�LKM�GH�HLMEMDHR�MK�FRREMEKLFD�OKSYHLPFMEKL�TKN�cKNo�YHNTKNSHR�KWMPERH�KT�RHPEVLFMHR�cKNoELV�QKWNPI�HXOHYM�FP�FYYNKaHR�GU�fcLHN�EL�cNEMELV�EL�FRaFLOHZ��sNKaERHR�MQFM�JKLMNFOMKN�EP�LKM�EL�RHTFWDM�WLRHN�MQH�JKLMNFOMI�EP�SHHMELV�MQH�sNKtHOM�bOQHRWDHI�FLR�fcLHN�QFP�EPPWHR�MQH�FTKNHPFER�FWMQKNEwFMEKLI�MQHNH�PQFDD�GH�FRRHR�MK�MQH�JKLMNFOM�bWS�FP�FOMWFD�KWM{KT{YKOoHM�FSKWLM�HgWFD�MK|Zy eRREMEKLFD�YNHSEWSP�KL�cFVHP�FOMWFDDU�YFERI�FM�NFMHP�MQFM�QFaH�GHHL�FOOHYMHR�GU�eNOQEMHOMiZq dFXHP�ESYKPHR�GU�DFc�KL�PWOQ�FRREMEKLFD�cFVHPi�FLRZx sNHSEWSP�TKN�cKNoHNjP�OKSYHLPFMEKL�FLR�DEFGEDEMU�ELPWNFLOH�ET�NHgWENHR�MK�GH�YFER�KL�PWOQ�FRREMEKLFD�cFVHPZnNEMMHL�FWMQKNEwFMEKL�TKN�KaHNMESH�cKNo�MQFM�HXOHHRP�}~zzZzz�TKN�cQEOQ�JKLMNFOMKN�ELMHLRP�MK�OQFNVH�MQH�fcLHN�EL�FLU�KLH�cHHo�PQFDD�GH�ELaFDER�WLDHPP�OKLTENSHR�EL�cNEMELV�GU�MQH�fcLHNI�EM�GHELV�WLRHNPMKKR�MQFM�fcLHNjP�bEMH��HYNHPHLMFMEaH�PQFDD�LKM�QFaH�FWMQKNEMU�MK�FWMQKNEwH�PWOQ�KaHNMESH�cQEOQ�HXOHHRP�}~zzZzz�EL�FLU�KLH�cHHoZ[�\]̂]���̀L�LK�OFPH�PQFDD�MQH�JKLMNFOMKN�RHDFU�MQH�YNKVNHPP�KT�MQH�nKNo�KN�FLU�YFNM�MQHNHKT��KL�FOOKWLM�KT�OQFLVHP�EL�MQH�nKNo�KN�REPYWMHP�OFWPHR�GU�YNKYKPHR�KN�KNRHNHR�OQFLVHP�EL�MQH�nKNo�KN�FLU�REPYWMHP�KN�REPFVNHHSHLMP�FP�MK�MQH�HgWEMFGDH�aFDWH�KT�PWOQ�OQFLVHPZ�[��\]̂]���JKLMNFOMKN�FLR�JKLMNFOMKNjP�bWNHMU�PQFDD�GH�PMNEOMDU�FOOKWLMFGDH�TKN�OKSYDHMEKL�KT�MQH�nKNo�EL�FOOKNRFLOH�cEMQ�MQH�sNKtHOM�bOQHRWDH�FP�F�OKLREMEKL�MK�PFMEPTFOMKNU�OKLMNFOMWFD�YHNTKNSFLOHZ[�\]̂]���dQH�JKLMNFOMKN�PQFDD�YNKOHHR�HXYHREMEKWPDU�cEMQ�FRHgWFMH�TKNOHP�FLR�PQFDD�FOQEHaH�bWGPMFLMEFD�JKSYDHMEKL�cEMQEL�MQH�MESH�PHM�EL�MQH�sNKtHOM�bOQHRWDHZ
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D�EFGFH�IJ�KLM�NOPKQRSKOQ�TU�VMWRXMV�RK�RPX�KTYM�TP�KLM�SOYYMPSMYMPK�OQ�ZQO[QMUU�OJ�KLM�\OQ]�̂X�_̀a�RP�RSK�OQ�PM[WMSK�OJ�KLM�bcPMQd�eQSLTKMSKd�NOPUKQfSKTOP�gRPR[MQd�OQ�RP�MYZWOXMM�OJ�RPX�OJ�KLMYd�OQ�OJ�KLM�bcPMQhU�OcP�JOQSMUd�iMZRQRKM�NOPKQRSKOQUd�OQ�OKLMQ�NOPKQRSKOQUj�_ka�̂X�SLRP[MU�OQVMQMV�TP�KLM�\OQ]j�_la�̂X�WR̂OQ�VTUZfKMUd�JTQMd�fPfUfRW�VMWRX�TP�VMWTmMQTMUd�fPRmOTVR̂WM�SRUfRWKTMUd�RVmMQUM�cMRKLMQ�SOPVTKTOPU�VOSfYMPKMV�TP�RSSOQVRPSM�cTKL�iMSKTOP�ǹòopokd�OQ�OKLMQ�SRfUMU�̂MXOPV�KLM�NOPKQRSKOQhU�SOPKQOWj�_qa�̂X�VMWRX�RfKLOQTrMV�̂X�KLM�bcPMQ�ZMPVTP[�YMVTRKTOP�RPV�̂TPVTP[�VTUZfKM�QMUOWfKTOPj�OQ�_na�̂X�OKLMQ�SRfUMU�KLRK�KLM�NOPKQRSKOQ�RUUMQKU�RPV�KLM�eQSLTKMSKd�̂RUMV�OP�KLM�QMSOYYMPVRKTOP�OJ�KLM�NOPUKQfSKTOP�gRPR[MQd�VMKMQYTPMU�sfUKTJX�VMWRXd�KLMP�KLM�NOPKQRSK�tTYM�ULRWW�̂M�MuKMPVMV�JOQ�UfSL�QMRUOPR̂WM�KTYM�RU�KLM�eQSLTKMSK�YRX�VMKMQYTPMoD�EFGFv�NWRTYU�QMWRKTP[�KO�KTYM�ULRWW�̂M�YRVM�TP�RSSOQVRPSM�cTKL�RZZWTSR̂WM�ZQOmTUTOPU�OJ�eQKTSWM�̀noD�EFGFG�tLTU�iMSKTOP�wol�VOMU�POK�ZQMSWfVM�QMSOmMQX�OJ�VRYR[MU�JOQ�VMWRX�̂X�MTKLMQ�ZRQKX�fPVMQ�OKLMQ�ZQOmTUTOPU�OJ�KLM�NOPKQRSK�xOSfYMPKUoD��EFGFH�iLOfWV�NOPKQRSKOQ�̂M�ÔUKQfSKMV�OQ�VMWRXMV�TP�KLM�SOYYMPSMYMPKd�ZQOUMSfKTOP�OQ�SOYZWMKTOP�OJ�KLM�\OQ]d�cTKLOfK�JRfWK�OP�TKU�ZRQKd�̂X�QMRUOP�OJ�JRTWfQM�KO�RSKd�VTQMSKTOPd�OQVMQd�PM[WMSKd�VMWRX�OQ�VMJRfWK�OJ�KLM�bcPMQ�OQ�KLM�eQSLTKMSKj�̂X�SLRP[MU�TP�KLM�\OQ]j�JTQMd�WT[LKPTP[d�MRQKLyfR]Md�MPMYX�RSKTOPd�RSK�OJ�zOV�OQ�UTYTWRQ�SRKRUKQOZLMj�̂X�zOmMQPYMPK�QMUKQTSKTOPU�cTKL�QMUZMSK�KO�YRKMQTRWU�OQ�WR̂OQd�OQ�̂X�RP�TPVfUKQX{cTVM�UKQT]M�̂MXOPV�NOPKQRSKOQhU�QMRUOPR̂WM�SOPKQOWd�KLMP�NOPKQRSKOQ�ULRWW�̂M�MPKTKWMV�KO�RP�MuKMPUTOP�OJ�KTYM�WOUK�̂X�QMRUOP�OJ�RPX�RPV�RWW�SRfUMU�RJOQMURTVd�̂fK�PO�SWRTY�JOQ�MuKMPUTOP�OJ�KTYM�OP�RSSOfPK�OJ�VMWRX�ULRWW�̂M�RWWOcMV�fPWMUU�R�SWRTY�TP�cQTKTP[�KLMQMJOQM�TU�ZQMUMPKMV�KO�eQSLTKMSK�cTKL�QMRUOPR̂WM�VTWT[MPSM�̂fK�TP�RPX�MmMPK�POK�WRKMQ�KLRP�JTJKMMP�_̀na�VRXU�RJKMQ�KLM�SOYYMPSMYMPK�OJ�UfSL�SWRTYMV�VMWRXo��|uSMZK�JOQ�KLM�SRfUMU�UZMSTJTSRWWX�WTUKMV�R̂OmM�TP�KLTU�iMSKTOPd�PO�OKLMQ�SRfUM�OQ�SRfUMU�OJ�VMWRXU�ULRWW�[TmM�QTUM�KO�RP�MuKMPUTOP�OJ�KTYM�KO�ZMQJOQY�KLM�\OQ]o��tLM�[QRPKTP[�OJ�RP�MuKMPUTOP�OJ�KTYM�TU�SOPVTKTOPMV�fZOP�NOPKQRSKOQhU�KTYMWX�Uf̂YTUUTOP�OJ�KLM�RJOQMURTV�cQTKKMP�POKTSMo��|uSMZK�KO�KLM�MuKMPKd�TJ�RPXd�MuZQMUUWX�ZQOLT̂TKMV�̂X�WRcd�NOPKQRSKOQ�MuZQMUUWX�R[QMMU�POK�KO�YR]Md�RPV�LMQM̂X�cRTmMUd�RPX�SWRTY�JOQ�VRYR[MUd�TPSWfVTP[�KLOUM�QMUfWKTP[�JQOY�TPSQMRUMV�WR̂OQ�OQ�YRKMQTRW�SOUKd�OP�RSSOfPK�OJ�RPX�VMWRXd�ÔUKQfSKTOP�OQ�LTPVQRPSM�JOQ�RPX�SRfUM�cLRKUOMmMQd�cLMKLMQ�OQ�POK�JOQMUMMR̂WM�RPV�cLMKLMQ�OQ�POK�RPKTSTZRKMV�TPSWfVTP[�̂fK�POK�WTYTKMV�KO�KLM�SRfUMU�UMK�JOQKL�TP�KLTU�iMSKTOPd�RPV�R[QMMU�KLRK�KLM�UOWM�QT[LK�RPV�QMYMVX�KLMQMJOQM�ULRWW�̂M�RP�MuKMPUTOP�OJ�KTYM�POK�KO�MuSMMV�KLM�VfQRKTOP�OJ�KLM�KTYM�WOUKd�ZQOmTVMV�KLM�NOPKQRSKOQ�LRU�YMK�KLM�ZQM{SOPVTKTOP�OJ�R�POKTSM�OJ�SWRTY�KO�KLM�eQSLTKMSK�RU�UMK�JOQKL�TP�KLTU�iMSKTOPoD��EFGFv��IJ�NOPKQRSKOQ�SWRTYU�RP�TPSQMRUM�TP�KLM�NOPKQRSK�ifY�OQ�RP�MuKMPUTOP�TP�KLM�SOYZWMKTOP�KTYM�QMyfTQMV�̂X�QMRUOP�OJ�R�SLRP[M�TP�KLM�\OQ]d�NOPKQRSKOQ�ULRWW�[TmM�eQSLTKMSK�cQTKKMP�POKTSM�cTKLTP�JTJKMMP�_̀na�VRXU�RJKMQ�NOPKQRSKOQhU�]POcWMV[M�OJ�KLM�OSSfQQMPSM�OJ�KLM�YRKKMQ�[TmTP[�QTUM�KO�UfSL�SWRTYo��tLTU�POKTSM�ULRWW�̂M�[TmMP�̂X�NOPKQRSKOQ�̂MJOQM�ZQOSMMVTP[�KO�MuMSfKM�KLM�SLRP[MV�\OQ]d�MuSMZK�TP�RP�MYMQ[MPSX�MPVRP[MQTP[�WTJM�OQ�ZQOZMQKX�TP�cLTSL�SRUM�NOPKQRSKOQ�ULRWW�ZQOSMMV�TP�RSSOQVRPSM�cTKL�eQKTSWM�̀}o��~O�UfSL�SWRTY�cTWW�̂M�mRWTV�fPWMUU�POKTSM�TU�[TmMP�RU�QMyfTQMV�TP�KLTU�iMSKTOPo��NOPKQRSKOQ�ULRWW�ZQOSMMV�KO�MuMSfKM�KLM�\OQ]d�MmMP�KLOf[L�KLM�TPSQMRUM�OQ�KTYM�MuKMPUTOP�LRU�POK�̂MMP�R[QMMV�fZOPoD��EFGFvFH|uKMPUTOP�OJ�KTYMd�TJ�QMyfMUKMV�̂X�KLM�NOPKQRSKOQd�ULRWW�OPWX�̂M�SOPUTVMQMV�RJKMQ�KLM�NOPKQRSKOQ�LRU�YRVM�QMRUOPR̂WM�MJJOQK�KO�QMSOmMQ�KLM�WOUK�KTYMoD��EFGFvFv�eP�MuKMPUTOPd�OQ�MuKMPUTOPUd�OJ�KTYM�YRX�̂M�[QRPKMV�Uf̂sMSK�KO�KLM�ZQOmTUTOPU�OJ�KLTU�RQKTSWMd�̂fK�OPWX�RJKMQ�cQTKKMP�RZZWTSRKTOP�KLMQMJOQM�̂X�KLM�NOPKQRSKOQoD��EFGFvFG�eP�MuKMPUTOP�OJ�KTYM�ULRWW�̂M�OPWX�JOQ�KLM�PfŶ MQ�OJ�VRXU�OJ�VMWRX�KLRK�KLM�eQSLTKMSK�YRX�VMKMQYTPM�KO�̂M�VfM�UOWMWX�KO�KLM�SRfUMU�UMK�JOQKL�TP�KLM�RZZWTSRKTOP�JOQ�MuKMPUTOP�OJ�KTYMo�tLM�NOPKQRSKOQ�ULRWW�POK�̂M�MPKTKWMV�KO�QMSMTmM�R�UMZRQRKM�MuKMPUTOP�OJ�KTYM�JOQ�MRSL�OPM�OJ�UMmMQRW�SRfUMU�OJ�VMWRX�OZMQRKTP[�SOPSfQQMPKWXj�̂fKd�TJ�RK�RWWd�OPWX�KLM�RSKfRW�ZMQTOV�OJ�VMWRX�RU�VMKMQYTPMV�̂X�KLM�eQSLTKMSKoD��EFGFG�NOPKQRSKOQ�ULRWW�POK�̂M�RWWOcMV�RP�MuKMPUTOP�OJ�KTYM�fPWMUU�NOPKQRSKOQ�LRU�MUKR̂WTULMV�KO�KLM�URKTUJRSKTOP�OJ�KLM�bcPMQ�RPV�eQSLTKMSK�KLRK�KLM�VMWRX�SWRTYMV�̂X�NOPKQRSKOQ�TU�KO�R�ZOQKTOP�OJ�KLM�\OQ]�OP�KLM�SQTKTSRW�ZRKL�OJ�KLM�\OQ]�USLMVfWMoD��EFGF��~O�YOPMKRQX�QMSOmMQX�YRX�̂M�ÔKRTPMV�̂X�NOPKQRSKOQ�JOQ�VMWRXo��tTYM�MuKMPUTOPU�JOQ�VMWRX�RQM�WTYTKMV�KO�KLM�UZMSTJTS�SRfUMU�UMK�JOQKL�TP�iMSKTOP�wolò�RPV�KLMPd�OPWX�fZOP�SOYZWTRPSM�cTKL�KLM�POKTSM�RPV�ZQOOJ�QMyfTQMYMPKU�OJ�iMSKTOP�wolò�RPV�woloko
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D��EFGFH�IJKLMNOLJM�PNQRST�NKU��OVNQW�NXNQKTL�YPKSMZ�[MO\QLSOLZ�JM�IJKTLM]OLQJK�̂NKNXSM�_JM�L\S�OJKTS̀]SKOST�J_�NKU�aSVNU�MST]VLQKX�_MJW�aQMSOLQJKT�XQRSK�JM�KJL�XQRSK�bU�[MO\QLSOL�JM�IJKTLM]OLQJK�̂NKNXSM�QKOV]aQKX�TO\Sa]VQKX�NKa�OJJMaQKNLQJK�J_�L\S�cJMd�JM�MST]VLQKX�_MJW�[MO\QLSOLeT�fMSfNMNLQJK�J_�gMNPQKXT�NKa�hfSOQ_QONLQJKT�JM�MSRQSP�J_�h\Jf�gMNPQKXTiD��EFGFj�c\SK�L\S�IJKLMNOL�kQWS�\NT�bSSK�SlLSKaSaZ�NT�fMJRQaSa�]KaSM�L\QT�hSOLQJK�minZ�T]O\�SlLSKTQJK�J_�LQWS�T\NVV�KJL�bS�OJKTQaSMSa�NT�o]TLQ_QONLQJK�_JM�SlLMN�OJWfSKTNLQJK�LJ�L\S�IJKLMNOLJM�_JM�NaWQKQTLMNLQRS�OJTLT�JM�JL\SM�TQWQVNM�MSNTJKTiD��EFGFp��k\S�QKLSKL�J_�L\S�IJKLMNOLT�QT�_JM�L\S�cJMd�LJ�_JVVJP�N�VJXQONV�TS̀]SKOSq�\JPSRSMZ�L\S�IJKLMNOLJM�WNU�bS�MS̀]QMSa�bU�[MO\QLSOL�LJ�LSWfJMNMQVU�JWQL�JM�VSNRS�J]L�NKU�TSOLQJK�J_��cJMdZ�JM�fSM_JMW��cJMd�J]L�J_�TS̀]SKOSi�[VV�T]O\�J]LrJ_rTS̀]SKOS�cJMd�NKa�OJWS�bNOd�LQWS�LJ�L\STS�NMSNT�T\NVV�bS�fSM_JMWSa�NL�KJ�NaaQLQJKNV�OJTL�LJ�L\S�YPKSMiD�sFt�uvwxyz{x�|}~uvwxyz{x�|}~�����GpD�sFtF���_�]KQL�fMQOST�NMS�TLNLSa�QK�L\S�IJKLMNOL�gJO]WSKLT�JM�T]bTS̀]SKLVU�NXMSSa�]fJKZ�NKa�Q_�̀]NKLQLQST�JMQXQKNVVU�OJKLSWfVNLSa�NMS�WNLSMQNVVU�O\NKXSa�TJ�L\NL�NffVQONLQJK�J_�T]O\�]KQL�fMQOST�LJ�L\S�NOL]NV�̀]NKLQLQST�ON]TST�T]bTLNKLQNV�QKS̀]QLU�LJ�L\S�YPKSM�JM�IJKLMNOLJMZ�YPKSMZ�L\S�NffVQONbVS�]KQL�fMQOST�T\NVV�bS�S̀]QLNbVU�Nao]TLSaiNao]TLSa�NT�TSL�_JML\�QK�hSOLQJK��i�i�ini�c\SMS�L\S�IJKLMNOL�QT�bNTSa�JK�N�TLQf]VNLSa�T]W�JM��]NMNKLSSa�̂NlQW]W��MQOSZ�L\S�IJKLMNOLJM�T\NVV�T]bWQL�N�TO\Sa]VS�J_�RNV]ST�LJ�L\S�IJKTLM]OLQJK�̂NKNXSMZ�NL�VSNTL�TQlLU������aNUT�bS_JMS�L\S�_QMTL�[ffVQONLQJK�_JM��NUWSKLZ�NVVJONLQKX�L\S�SKLQMS�IJKLMNOL�h]W�LJ�L\S�RNMQJ]T�fJMLQJKT�J_�L\S�cJMdi�k\S�TO\Sa]VS�J_�RNV]ST�T\NVV�bS�fMSfNMSa�QK�L\S�_JMWZ�NKa�T]ffJMLSa�bU�L\S�aNLN�LJ�T]bTLNKLQNLS�QLT�NOO]MNOUZ�MS̀]QMSa�bU�L\S�IJKTLM]OLQJK�̂NKNXSM�NKa�L\S�[MO\QLSOLi�k\QT�TO\Sa]VSZ�]KVSTT�JboSOLSa�LJ�bU�L\S�IJKTLM]OLQJK�̂NKNXSM�JM�[MO\QLSOLZ�T\NVV�bS�]TSa�NT�N�bNTQT�_JM�MSRQSPQKX�L\S�IJKLMNOLJMeT�[ffVQONLQJKT�_JM��NUWSKLi�k\S�IJKTLM]OLQJK�̂NKNXSM�T\NVV�_JMPNMa�LJ�L\S�[MO\QLSOL�L\S�IJKLMNOLJMeT�TO\Sa]VS�J_�RNV]STi�[KU�O\NKXST�LJ�L\S�TO\Sa]VS�J_�RNV]ST�T\NVV�bS�T]bWQLLSa�LJ�L\S�IJKTLM]OLQJK�̂NKNXSM�NKa�T]ffJMLSa�bU�T]O\�aNLN�LJ�T]bTLNKLQNLS�QLT�NOO]MNOU�NT�L\S�IJKTLM]OLQJK�̂NKNXSM�NKa�L\S�[MO\QLSOL�WNU�MS̀]QMSZ�NKa�]KVSTT�JboSOLSa�LJ�]fJK�PMQLLSK�NffMJRNV�bU�L\S�IJKTLM]OLQJK�̂NKNXSM�JM�L\S�[MO\QLSOLZ�T\NVV�bS�]TSa�NT�N�bNTQT�_JM�MSRQSPQKX�L\S�IJKLMNOLJMeT�T]bTS̀]SKL�[ffVQONLQJKT�_JM��NUWSKLi�D�sFGFt�[L�VSNTL�_Q_LSSK�aNUT�bS_JMS�L\S�aNLS�STLNbVQT\Sa�_JM�SNO\�fMJXMSTT�fNUWSKLZ�L\S�IJKLMNOLJM�T\NVV�T]bWQL�LJ�L\S�IJKTLM]OLQJK�̂NKNXSM�NK�QLSWQ�Sa�[ffVQONLQJK�_JM��NUWSKL�fMSfNMSa�QK�NOOJMaNKOS�PQL\�L\S�TO\Sa]VS�J_�RNV]STZ�Q_�MS̀]QMSa�]KaSM�hSOLQJK��i�Z�_JM�OJWfVSLSa�fJMLQJKT�J_�L\S�cJMdi�k\S�NffVQONLQJK�T\NVV�bS�KJLNMQ�SaZ�Q_�MS̀]QMSaZ�NKa�T]ffJMLSa�bU�NVV�aNLN�T]bTLNKLQNLQKX�L\S�IJKLMNOLJMeT�MQX\L�LJ�fNUWSKL�L\NL�L\S�YPKSMZ�IJKTLM]OLQJK�̂NKNXSM�JM�[MO\QLSOL�MS̀]QMSZ�T]O\�NT�OJfQST�J_�MS̀]QTQLQJKTZ�NKa�MSVSNTST�J_�PNQRSMT�J_�VQSK�_MJW�h]bOJKLMNOLJMT�NKa�T]ffVQSMTZ�OSMLQ_QSa�fNUMJVV�QK_JMWNLQJK�QK�NOOJMaNKOS�PQL\���h�VNPZ�NKa�T\NVV�MS_VSOL�MSLNQKNXS�Q_�fMJRQaSa�_JM�QK�L\S�IJKLMNOL�gJO]WSKLTi�����GED��sFGFtFG��KLQV�h]bTLNKLQNV�IJWfVSLQJKZ�L\S�YPKSM�T\NVV�fNU�KQKSLUr_QRS�fSMOSKL�������J_�L\S�NWJ]KL�a]S�LJ�L\SIJKLMNOLJM�JK�NOOJ]KL�J_�fMJXMSTT�fNUWSKLT�NKa�PQL\\JVa�NK�NWJ]KL�KSOSTTNMU�LJ�TNLQT_U�NKU�OVNQWTZ�VQSKTZ�JM�o]aXSWSKLT�NXNQKTL�L\S�IJKLMNOLJM�P\QO\�\NRS�KJL�bSSK�MSTJVRSaZ�TSLLVSaZ�JM�aQTO\NMXSaiD��sFGFtF��k\S�IJKLMNOLJM�T\NVV�T]ffVU�PQL\�SNO\�J_�QLT�NffVQONLQJKT�_JM�fNUWSKL�NKU�QK_JMWNLQJK�MSNTJKNbVU�MS̀]STLSa�bU�L\S�[MO\QLSOLZ�YPKSMZ�JM�IJKTLM]OLQJK�̂NKNXSMZ�QKOV]aQKX�b]L�KJL�VQWQLSa�LJ�T]O\�NT�VQSK�PNQRSMT�_JM�PJMd�fSM_JMWSa�LJ�aNLS�bU�T]bOJKLMNOLJMT�NKa�T]ffVQSMTZ�NKa�OSMLQ_QSa�fNUMJVV�QK_JMWNLQJKiD��sFGFtFH�c\SK�L\S�PJMd�JM�WNoJM�fJMLQJKT�L\SMSJ_�NT�OJKLSWfVNLSa�bU�L\S�LSMWT�J_�L\S�IJKLMNOL�NMS�T]bTLNKLQNVVUOJWfVSLSZ�L\S�IJKLMNOLJM�T\NVV�T]bWQL�LJ�L\S�IJKTLM]OLQJK�̂NKNXSM�NKa�[MO\QLSOL�N�MS̀]QTQLQJK�_JM�fNUWSKL�J_�L\SMSWNQKQKX�NWJ]KL�J_�L\S�IJKLMNOL�bNVNKOS�_JM�L\NL�WNoJM�fJMLQJK�J_�L\S�cJMdi��fJK�MSOSQfL�J_�T]O\�MS̀]QTQLQJKZ�L\S
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CDEFG�HIJKK�JLLGMNF�JEO�LGMPLQKR�LJR�QIF�GFPJSESET�JPMUEQ�MV�QIF�WMEQGJXQ�KFHH�QDM�QSPFH�QIF�NJKUF�MV�JERGFPJSESET�SQFPH�QM�YF�XMPLKFQFOZ�SEXKUOSET�XKMHF[MUQ�OMXUPFEQJQSME\SQFPH�JEO�DMG]Z�JEO�JE�JPMUEQ�EFXFHHJGR�QMHJQSHVR�JER�XKJSPHZ�KSFEH�MG�̂UOTPFEQH�JTJSEHQ�QIF�WMEQGJXQMGZ�DISXI�IJNF�EMQ�YFFE�HUSQJYKR�OSHXIJGTFOZ�JH�OFQFGPSEFO�YR�QIF�_GXISQFXQ�SE�XMÊUEXQSME�DSQI�QIF�WMEHQGUXQSME�̀JEJTFGa�_ER�XKJSPHZ�KSFEH�MG�̂UOTPFEQH�GFVFGGFO�QM�SE�QISH�XKJUHF�HIJKK�LFGQJSE�QM�QIF�bGM̂FXQ�JEO�HIJKK�YF�VSKFO�SE�JXXMGOJEXF�DSQI�QIF�QFGPH�MV�QIF�WMEQGJXQZ�JEO�JLLKSXJYKF�KJDHac�defef�gIF�WMEQGJXQMG�DJGGJEQH�QIJQ�QSQKF�QM�JKK�hMG]�XMNFGFO�YR�JE�_LLKSXJQSME�VMG�bJRPFEQ�DSKK�LJHH�QM�QIF�CDEFG�VGFF�JEO�XKFJG�MV�JKK�KSFEHZ�XKJSPHZ�HFXUGSQR�SEQFGFHQH�MG�FEXUPYGJEXFH�SE�VJNMG�MV�QIF�WMEQGJXQMGZ�iUYXMEQGJXQMGHZ�PJQFGSJK�HULLKSFGHZ�MG�MQIFG�LFGHMEH�MG�FEQSQSFH�PJ]SET�J�XKJSP�YR�GFJHME�MV�IJNSET�LGMNSOFO�KJYMGZ�PJQFGSJKH�JEO�FjUSLPFEQ�GFKJQSET�QM�QIF�hMG]Z�EM�KJQFG�QIJE�QIF�QSPF�MV�LJRPFEQa�gIF�WMEQGJXQMG�VUGQIFG�DJGGJEQH�QIJQ�ULME�HUYPSQQJK�MV�JE�_LLKSXJQSME�VMG�bJRPFEQ�bJRPFEQZ�JKK�hMG]�VMG�DISXI�WFGQSVSXJQFH�VMG�bJRPFEQ�IJNF�YFFE�LGFNSMUHKR�SHHUFO�JEO�LJRPFEQH�GFXFSNFO�VGMP�QIF�CDEFG�HIJKKZ�QM�QIF�YFHQ�MV�QIF�WMEQGJXQMGkH�]EMDKFOTFZ�SEVMGPJQSMEZ�JEO�YFKSFVZ�YF�VGFF�JEO�XKFJG�MV�HIJKK�YF�VGFF�JEO�XKFJG�MV�JKK�KSFEHZ�XKJSPHZ�HFXUGSQR�SEQFGFHQHZ�MG�FEXUPYGJEXFHZ�SE�VJNMG�MV�QIF�WMEQGJXQMGZ�iUYXMEQGJXQMGHZ�HULLKSFGHZ�MG�MQIFG�LFGHMEH�MG�FEQSQSFH�QIJQ�PJ]SET�J�XKJSP�YR�GFJHME�MV�IJNSET�LGMNSOFO�KJYMGZ�PJQFGSJKH�JEO�FjUSLPFEQ�GFKJQSET�QM�QIF�hMG]ac��defel�gIF�WMEQGJXQMG�VUGQIFG�FmLGFHHKR�UEOFGQJ]FH�QM�OFVFEO�QIF�CDEFGZ�JQ�QIF�WMEQGJXQMGkH�HMKF�FmLFEHFZ�JTJSEHQ�JER�JXQSMEHZ�KJDHUSQH�MG�LGMXFFOSETH�YGMUTIQ�JTJSEHQ�CDEFG�JH�J�GFHUKQ�MV�KSFEH�VSKFO�JTJSEHQ�QIF�hMG]Z�QIF�HSQF�MV�JER�MV�QIF�hMG]Z�QIF�LGM̂FXQ�HSQF�JEO�JER�SPLGMNFPFEQH�QIFGFMEZ�LJRPFEQH�OUF�QIF�WMEQGJXQMG�MG�JER�LMGQSME�MV�QIF�LGMLFGQR�MV�QIF�CDEFGZ�SEXKUOSET�YUQ�EMQ�KSPSQFO�QM�QIF�LUYKSX�VUEO�SE�XMEEFXQSME�DSQI�QIF�hMG]�nGFVFGGFO�QM�XMKKFXQSNFKR�JH�KSFEH�SE�iFXQSME�oapapqa�gIF�WMEQGJXQMG�IFGFYR�JTGFFH�QM�SEOFPESVR�JEO�IMKO�CDEFG�IJGPKFHH�JTJSEHQ�JER�HUXI�KSFEH�MG�XKJSPH�MV�KSFE�JEO�JTGFFH�QM�LJR�JER�̂UOTPFEQ�MG�KSFE�GFHUKQSET�VGMP�JER�HUXI�JXQSMEHZ�KJDHUSQH�MG�LGMXFFOSETH�JEO�GFSPYUGHF�CDEFG�VMG�JKK�KFTJK�VFFH�JEO�XMHQH�SEXUGGFO�YR�CDEFG�SE�XMEEFXQSME�DSQI�JER�HUXI�JXQUJK�MG�QIGFJQFEFO�JXQSMEZ�KJDHUSQ�MG�LGMXFFOSETac��defer�gIF�CDEFG�HIJKK�GFKFJHF�JER�LJRPFEQH�DSQIIFKO�OUF�QM�J�KSFE�MG�J�XKJSP�MV�KSFE�SV�QIF�WMEQGJXQMG�MYQJSEH�HFXUGSQR�JXXFLQJYKF�QM�QIF�CDEFG�MG�J�KSFE�YMEO�DISXI�SHs�ntq�SHHUFO�YR�J�HUGFQR�JXXFLQJYKF�QM�QIF�CDEFGZ�nuq�SE�VMGP�JEO�HUYHQJEXF�HJQSHVJXQMGR�QM�QIF�CDEFGZ�JEO�npq�SE�JE�JPMUEQ�EMQ�KFHH�QIJE�CEF�vUEOGFO�gFE�LFGXFEQ�nttwxq�MV�HUXI�KSFE�XKJSPa��yR�LMHQSET�J�KSFE�YMEO�MG�MQIFG�JXXFLQJYKF�HFXUGSQRZ�IMDFNFGZ�QIF�WMEQGJXQMG�HIJKK�EMQ�YF�GFKSFNFO�MV�JER�GFHLMEHSYSKSQSFH�MG�MYKSTJQSMEH�UEOFG�QISH�iFXQSME�oapZ�SEXKUOSETZ�DSQIMUQ�KSPSQJQSMEZ�QIF�OUQR�QM�OFVFEO�JEO�SEOFPESVR�QIF�CDEFGa��gIF�XMHQ�MV�JER�LGFPSUPH�SEXUGGFO�SE�XMEEFXQSME�DSQI�HUXI�YMEOH�JEO�HFXUGSQR�HIJKK�YF�QIF�GFHLMEHSYSKSQR�MV�QIF�WMEQGJXQMG�JEO�HIJKK�EMQ�YF�LJGQ�MVZ�MG�XJUHF�JER�JÔUHQPFEQ�QMZ�QIF�WMEQGJXQ�iUPac��defez�gIF�WMEQGJXQMG�JTGFFH�QM�DJSNF�JER�GSTIQ�DISXI�SQ�PJR�IJNF�QM�JHHFGQ�J�PFXIJESXkH�MG�MQIFG�KSFE�JTJSEHQ�QIF�bGM̂FXQ�HSQF�JEO�JER�SPLGMNFPFEQH�QIFGFME�MG�QIF�LUYKSX�VUEO�XGFJQFO�SE�XMEEFXQSME�DSQI�QIF�bGM̂FXQZ�SEXKUOSETZ�DSQIMUQ�KSPSQZ�QIF�hMG]�SQHFKVa��{UGQIFGPMGFZ�QIF�WMEQGJXQMG�DSKK�XJUHF�J�HSPSKJG�LGMNSHSMEZ�DJSNSET�JER�GSTIQ�QM�J�PFXIJESXkH�MG�MQIFG�KSFE�JTJSEHQ�QIF�LGMLFGQRZ�QM�YF�SEXKUOFO�SE�JKK�MV�SQH�HUYXMEQGJXQHZ�JER�HUYXMEQGJXQH�JEO�JKK�XMEQGJXQH�DSQI�PJQFGSJK�HULLKSFGHa�|LME�FmFXUQSME�MV�QIF�_TGFFPFEQZ�QIF�WMEQGJXQMG�HIJKK�JKHM�FmFXUQF�QIF�DJSNFG�MV�KSFE�JQQJXIFO�QM�QIF�_TGFFPFEQ�JEO�PJOF�J�LJGQ�QIFGFMV�JH�JE�}mISYSQa~����l�ez GFJHMEJYKF�FNSOFEXF�QIJQ�QIF�hMG]�DSKK�EMQ�YF�XMPLKFQFO�DSQISE�QIF�WMEQGJXQ�gSPFZ�JEO�QIJQ�QIF�UELJSO�YJKJEXF�DMUKO�EMQ�YF�JOFjUJQF�QM�XMNFG�JXQUJK�MG�KSjUSOJQFO�OJPJTFH�VMG�QIF�JEQSXSLJQFO�OFKJR��MGe� GFLFJQFO�VJSKUGF�QM�XJGGR�MUQ�QIF�hMG]�SE�JXXMGOJEXF�DSQI�QIF�WMEQGJXQ��MXUPFEQHa�MXUPFEQH��MGe��������VJSKUGF�QM�XMPLKR�DSQI�JLLKSXJYKF�VFOFGJKZ�HQJQF�MG�KMXJK�KJD�MG�GFTUKJQSMEHZ�SEXKUOSET�YUQ�EMQ�KSPSQFO�QM���KJDH�GFjUSGSET�QIF�OFKSNFGR�MV�XFGQSVSFO�LJRGMKKH�QM�QIF�CDEFGa�c�derel��V�QIF�_GXISQFXQ�MG�WMEHQGUXQSME�̀JEJTFG�DSQIIMKOH�XFGQSVSXJQSME�VMG�LJRPFEQ�UEOFG�iFXQSME�oa�atZ�QIF�CDEFG�PJRZ�JQ�SQH�HMKF�MLQSMEZ�SHHUF�̂MSEQ�XIFX]H�QM�QIF�WMEQGJXQMG�JEO�QM�JER�iUYXMEQGJXQMG�MG�HULLKSFG�QM�DIMP�QIF�WMEQGJXQMG�VJSKFO�QM�PJ]F�LJRPFEQ�VMG�hMG]�LGMLFGKR�LFGVMGPFO�MG�PJQFGSJK�MG�FjUSLPFEQ�HUSQJYKR�OFKSNFGFOa�LJRPFEQa���V�QIF�CDEFG�PJ]FH�LJRPFEQH�YR�̂MSEQ�XIFX]Z�QIF�CDEFG�HIJKK�EMQSVR�QIF�_GXISQFXQ�JEO�QIF�WMEHQGUXQSME�`JEJTFGZ�JEO�YMQI�DSKK�GFVKFXQ�HUXI�LJRPFEQ�ME�QIF�EFmQ�WFGQSVSXJQF�VMG�bJRPFEQa�bJRPFEQH�PJOF�YR�QIF�CDEFG�QM�JER�iUYXMEQGJXQMG�MV�QIF�WMEQGJXQMG�UEOFG�QISH�_GQSXKF�o�HIJKK�YF�OFFPFO�QM�YF�LJRPFEQH�PJOF�QM�QIF�WMEQGJXQMG�VMG�QIF�LUGLMHFH�MV�QISH�WMEQGJXQa
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D��EFGFG�HIJKLJMNJOPQLPR�OPSJMLPR�OTIUV�JI�JMV�WIPJXOXSY�JMV�ZKPVX�MON�JMV�XLRMJ�JI�KLJMMI[Q�\OS]VPJ�JI�\XIJVWJ�LJNV[̂�OROLPNJ�QO]ORVN�LPW_XXVQ�IX�KMLWM�]OS�TV�LPW_XXVQ�ON�JMV�XVN_[J�Î�JMV�̀IPJXOWJIXaN�TXVOWM�Î�̀IPJXOWJ�IX�PVR[LRVPWVY�LPW[_QLPRY�T_J�PIJ�[L]LJVQ�JIY�JMV�LJV]N�NVJ�̂IXJM�LP�bVWJLIP�cdedfdghij�klD�EFmFk�nMV�ZKPVX�MON�JMV�XLRMJ�JI�XVo_VNJ�KXLJJVP�VULQVPWV�̂XI]�JMV�̀IPJXOWJIX�JMOJ�JMV�̀IPJXOWJIX�MON�\XI\VX[S�\OLQ�b_TWIPJXOWJIXN�OPQ�N_\\[LVXN�O]I_PJN�\OLQ�TS�JMV�ZKPVX�JI�JMV�̀IPJXOWJIX�̂IX�N_TWIPJXOWJVQ�pIXqd�r̂�JMV�̀IPJXOWJIX�ÔL[N�JI�̂_XPLNM�N_WM�VULQVPWV�KLJMLP�NVUVP�QOSNY�JMV�ZKPVX�NMO[[�MOUV�JMV�XLRMJ�JI�WIPJOWJ�b_TWIPJXOWJIXN�OPQ�N_\\[LVXN�JI�ONWVXJOLP�KMVJMVX�JMVS�MOUV�TVVP�\XI\VX[S�\OLQd�\OLQ�OPQ�WMOXRV�OPS�WINJN�IX�Vs\VPNVNY�LPW[_QLPR�T_J�PIJ�[L]LJVQ�JI�OJJIXPVSNa�̂VVN�OPQ�QLNT_XNV]VPJNY�LPW_XXVQ�TS�JMV�ZKPVX�ON�O�XVN_[J�Î�JMV�̀IPJXOWJIXaN�̂OL[_XV�JI�̂_XPLNM�N_WM�VULQVPWVd�HVLJMVX�JMV�ZKPVXY�̀IPNJX_WJLIP�tOPORVX�PIX�uXWMLJVWJ�NMO[[�MOUV�OP�IT[LROJLIP�JI�\OSY�IX�JI�NVV�JI�JMV�\OS]VPJ�Î�]IPVS�JIY�O�b_TWIPJXOWJIX�IX�N_\\[LVXY�VsWV\J�ON�]OS�IJMVXKLNV�TV�XVo_LXVQ�TS�[OKdvD�EFmFw�xP[VNN�JMV�̀IPJXOWJIX�\XIULQVN�JMV�ZKPVX�KLJM�O�\OS]VPJ�TIPQ�LP�JMV�̂_[[�\VPO[�N_]�Î�JMV�̀IPJXOWJ�b_]Y�\OS]VPJN�XVWVLUVQ�TS�JMV�̀IPJXOWJIX�̂IX�pIXq�\XI\VX[S�\VX̂IX]VQ�TS�b_TWIPJXOWJIXN�IX�\XIULQVQ�TS�N_\\[LVXN�NMO[[�TV�MV[Q�TS�JMV�̀IPJXOWJIX�̂IX�JMINV�b_TWIPJXOWJIXN�IX�N_\\[LVXN�KMI�\VX̂IX]VQ�pIXq�IX�̂_XPLNMVQ�y_XPLNMVQ�]OJVXLO[NY�IX�TIJMY�_PQVX�WIPJXOWJ�KLJM�JMV�̀IPJXOWJIX�̂IX�KMLWM�\OS]VPJ�KON�]OQV�TS�JMV�ZKPVXd�HIJMLPR�WIPJOLPVQ�MVXVLP�zVXVLP�NMO[[�XVo_LXV�]IPVS�JI�TV�\[OWVQ�LP�O�NV\OXOJV�OWWI_PJ�OPQ�PIJ�WI]]LPR[VQ�KLJM�]IPVS�Î�JMV�̀IPJXOWJIXY�WXVOJV�OPS�L̂Q_WLOXS�[LOTL[LJS�IX�JIXJ�[LOTL[LJS�IP�JMV�\OXJ�Î�JMV�̀IPJXOWJIX�̂IX�TXVOWM�Î�JX_NJY�IX�VPJLJ[V�OPS�\VXNIP�IX�VPJLJS�JI�OP�OKOXQ�Î�\_PLJLUV�QO]ORVN�OROLPNJ�JMV�̀IPJXOWJIX�̂IX�TXVOWM�Î�JMV�XVo_LXV]VPJN�Î�JMLN�\XIULNLIPdvr̂�JMV�̀IPNJX_WJLIP�tOPORVX�OPQ�uXWMLJVWJ�QI�PIJ�LNN_V�O�̀VXJL̂LWOJV�̂IX�{OS]VPJ�IX�O�{XI|VWJ�̀VXJL̂LWOJV�̂IX�{OS]VPJY�JMXI_RM�PI�̂O_[J�Î�JMV�̀IPJXOWJIXY�KLJMLP�̂I_XJVVP�QOSN�ÔJVX�JMV�̀IPNJX_WJLIP�tOPORVXaN�XVWVL\J�Î�JMV�̀IPJXOWJIXaN�u\\[LWOJLIP�̂IX�{OS]VPJY�IX�L̂�JMV�ZKPVX�QIVN�PIJ�\OS�JMV�̀IPJXOWJIX�KLJMLP�NVUVP�QOSN�ÔJVX�JMV�QOJV�VNJOT[LNMVQ�LP�JMV�̀IPJXOWJ�}IW_]VPJNY�JMV�O]I_PJ�WVXJL̂LVQ�TS�JMV�̀IPNJX_WJLIP�tOPORVX�OPQ�uXWMLJVWJ�IX�OKOXQVQ�TS�TLPQLPR�QLN\_JV�XVNI[_JLIPY�JMVP�JMV�̀IPJXOWJIX�]OSY�_\IP�NVUVP�OQQLJLIPO[�QOSNa�KXLJJVP�PIJLWV�JI�JMV�ZKPVXY�̀IPNJX_WJLIP�tOPORVX�OPQ�uXWMLJVWJY�NJI\�JMV�pIXq�_PJL[�\OS]VPJ�Î�JMV�O]I_PJ�IKLPR�MON�TVVP�XVWVLUVQd�nMV�̀IPJXOWJ�nL]V�NMO[[�TV�VsJVPQVQ�O\\XI\XLOJV[S�O\\XI\XLOJV[SY�OPQ�JMV�̀IPJXOWJ�b_]�NMO[[�TV�LPWXVONVQ�TS�JMV�O]I_PJ�Î�JMV�̀IPJXOWJIXaN�XVONIPOT[V�WINJN�Î�NM_JQIKPY�QV[OS�OPQ�NJOXJ~_\Y�\[_N�LPJVXVNJ�ON�\XIULQVQ�̂IX�LP�JMV�̀IPJXOWJ�}IW_]VPJNd�nMLN�bVWJLIP�cd��NMO[[�PIJ�O\\[S�JI�JMV�VsJVPJ�JMOJ�JMV�̀IPJXOWJIX�IKVN�JMV�ZKPVX�OPS�O]I_PJ�\_XN_OPJ�JI�JMV�LPQV]PL̂LWOJLIP�IX�IJMVX�\XIULNLIPN�Î�JMV�̀IPJXOWJ�}IW_]VPJNY�IX�JMV�ZKPVX�LN�XVo_LXVQ�JI�LPW_X�OPS�WINJ�IX�Vs\VPNV�JI�\_XWMONV�OQQLJLIPO[�LPN_XOPWV�IX�\OS�\XV]L_]N�̂IX�JMV�̀IPJXOWJIXaN�LPN_XOPWV�ON�O�XVN_[J�Î�O�̂OL[_XV�Î�JMV�̀IPJXOWJIX�JI�ITJOLP�IX�]OLPJOLP�LPN_XOPWV�]VVJLPR�JMV�XVo_LXV]VPJN�NVJ�̂IXJM�LP�JMV�̀IPJXOWJ�}IW_]VPJNdghij�k�D�EF�Fl�b_TNJOPJLO[�̀I]\[VJLIP�LN�JMV�NJORV�LP�JMV�\XIRXVNN�Î�JMV�pIXq�KMVP�JMV�pIXq�IX�QVNLRPOJVQ�\IXJLIP�JMVXVÎ�LN�nMV�}OJV�Î�b_TNJOPJLO[�̀I]\[VJLIP�Î�JMV�{XI|VWJ�IX�O�QVNLRPOJVQ�\IXJLIP�JMVXVÎ�LN�JMV�QOJV�KMVP�WIPNJX_WJLIP�LN�N_̂̂LWLVPJ[S�WI]\[VJV�LP�OWWIXQOPWV�KLJM�JMV�̀IPJXOWJ�}IW_]VPJN�}XOKLPRN�OPQ�b\VWL̂LWOJLIPN�NI�JMV�ZKPVX�WOP�IWW_\S�IX�_JL[L�V�JMV�pIXq�̂IX�LJN�LPJVPQVQ�_NVdJMV�VPJLXV�{XI|VWJ��IX�N_WM�\IXJLIP�JMVXVÎ�ON�ZKPVX�VOX[LVX�V[VWJN�JI�IWW_\S�IX�_JL[L�V��̂IX�JMV�_NVN�̂IX�KMLWM�LJ�LN�LPJVPQVQd�b_TNJOPJLO[�̀I]\[VJLIP�NMO[[�PIJ�TV�QVV]VQ�JI�VsLNJ�_PJL[�JMV�ZKPVX�XVWVLUVN�O�̀VXJL̂LWOJV�Î�ZWW_\OPWS�̂IX�JMV�{XI|VWJ��IX�N_WM�\IXJLIP�ON�V[VWJVQ�TS�ZKPVX��L̂�N_WM�̀VXJL̂LWOJV�Î�ZWW_\OPWS�LN�XVo_LXVQY�OPQ�OPS�IJMVX�\VX]LJNY�O\\XIUO[NY�[LWVPNVN�OPQ�OPS�IJMVX�QIW_]VPJN�̂XI]�RIUVXP]VPJO[�O_JMIXLJLVN�MOULPR�|_XLNQLWJLIP�JMVXV̂IXV�PVWVNNOXS�̂IX�JMV�TVPV̂LWLO[�IWW_\OPWS�Î�JMV�\XI|VWJ�OPQ�JMV�̀IPJXOWJIXY�uXWMLJVWJ�OPQ�ZKPVX�MOUV�ORXVVQ�_\IP�O�NWMVQ_[V�JI�\XIULQV�JMV�ZKPVX�KLJM�O[[�ON�T_L[J�QXOKLPRNY�I\VXOJLPR�]OP_O[N�OPQ�KOXXOPJLVNd�pOXXOPJLVN�WO[[VQ�̂IX�TS�JMV�uRXVV]VPJ�IX�TS�JMV�}XOKLPRN�OPQ�b\VWL̂LWOJLIPN�NMO[[�WI]]VPWV�IP�JMV�QOJV�Î�b_TNJOPJLO[�̀I]\[VJLIP�Î�JMV�{XI|VWJ�IX�QVNLRPOJVQ�\IXJLIP�JMVXVÎY�IX�OPS�[OJVX�QOJV�JMOJ�JMV�\OXJLVN�ORXVVd�nMLN�QOJV�NMO[[�TV�VNJOT[LNMVQ�TS�O�̀VXJL̂LWOJV�Î�b_TNJOPJLO[�̀I]\[VJLIP�NLRPVQ�TS�JMV�ZKPVXY�uXWMLJVWJ�OPQ�̀IPJXOWJIX�OPQ�NMO[[�NJOJV�JMVLX�XVN\VWJLUV�XVN\IPNLTL[LJLVN�̂IX�NVW_XLJSY�]OLPJVPOPWVY�MVOJ�_JL[LJLVNY�QO]ORV�JI�JMV�pIXq�OPQ�LPN_XOPWVd�nMLN�̀VXJL̂LWOJV�NMO[[�O[NI�[LNJ�JMV�LJV]N�JI�TV�WI]\[VJVQ�IX�WIXXVWJVQ�JIRVJMVX�KLJM�O�\XLWV�̂IX�VOWM�LJV]�OPQ�O�JL]V�̂IX�JMVLX�WI]\[VJLIP�OPQ�WIXXVWJLIPd
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D�EFGFH�IJKL�MJK�NOLMPQRMOP�ROLSTUKPS�MJQM�MJK�IOPVW�OP�Q�XOPMTOL�MJKPKOY�ZJTRJ�MJK�[ZLKP�Q\PKKS�MO�QRRKXM�SKXQPQMK]̂W�TS�S_̀SMQLMTQ]]̂�ROaX]KMKW�MJK�NOLMPQRMOP�SJQ]]�LOMTŶ�MJK�NOLSMP_RMTOL�bQLQ\KPW�QLU�MJK�NOLMPQRMOP�QLU�NOLSMP_RMTOL�bQLQ\KP�SJQ]]�cOTLM]̂�XPKXQPK�QLU�S_̀aTM�MO�MJK�dPRJTMKRM�Q�ROaXPKJKLSTeK�ZPTMMKL�]TSM�OY�TMKaS�MO�̀K�ROaX]KMKU�OP�ROPPKRMKU�ZJTRJ�SJQ]]�TUKLMTŶ�Q]]�LOLfROLYOPaTL\W�UKYKRMTeK�QLU�TLROaX]KMK�IOPV�QLU�KSMQ̀]TSJ�MJK�UQMK�OY�ROaaKLRKaKLM�OY�ZQPPQLMTKS�TL�ROLLKRMTOL�ZTMJ�QL̂�S_RJ�IOPV�XPTOP�MO�YTLQ]�XQ̂aKLMg�hQT]_PK�MO�TLR]_UK�QL�TMKa�OL�S_RJ�]TSM�UOKS�LOM�Q]MKP�MJK�PKSXOLST̀T]TM̂�OY�MJK�NOLMPQRMOP�MO�ROaX]KMK�Q]]�IOPV�TL�QRROPUQLRK�ZTMJ�MJK�NOLMPQRM�iOR_aKLMSgj k D��EFGFlFm��nKP�[ZLKPoQPRJTMKRM�ROLMPQRMW�MJK�dPRJTMKRM�ZT]]�XKPYOPa�OLK�S_̀SMQLMTQ]�ROaX]KMTOL�TLSXKRMTOL�QLU�OLK�YTLQ]�TLSXKRMTOLg�d]]�OMJKP�PKp_TPKU�TLSXKRMTOLS�QPK�QUUTMTOLQ]�SKPeTRKS�QLU�TY�MJK�YQ_]M�OY�MJK�ROLMPQRMOPW�MJK̂�ZT]]�̀K�PKSXOLST̀]K�YOP�QUUTMTOLQ]�QaO_LMS�OZKU�MO�MJK�QPRJTMKRMg�D�EFGFq�rJK�NKPMTYTRQMK�OY�s_̀SMQLMTQ]�NOaX]KMTOL�SJQ]]�̀K�S_̀aTMMKU�MO�MJK�[ZLKP�QLU�NOLMPQRMOP�YOP�MJKTP�ZPTMMKL�QRRKXMQLRK�OY�PKSXOLST̀T]TMTKS�QSST\LKU�MO�MJKa�TL�MJK�NKPMTYTRQMKg�tXOL�S_RJ�QRRKXMQLRKW�QLU�ROLSKLM�OY�S_PKM̂�TY�QL̂W�MJK�[ZLKP�SJQ]]�aQVK�XQ̂aKLM�OY�PKMQTLQ\K�QXX]̂TL\�MO�MJK�IOPV�OP�UKST\LQMKU�XOPMTOL�MJKPKOYg�s_RJ�XQ̂aKLM�SJQ]]�̀K�QUc_SMKU�YOP�IOPV�MJQM�TS�TLROaX]KMK�OP�LOM�TL�QRROPUQLRK�ZTMJ�MJK�PKp_TPKaKLMS�OY�MJK�NOLMPQRM�iOR_aKLMSgS_RJ�NKPMTYTRQMKg�tXOL�S_RJ�QRRKXMQLRKW�QLU�_XOL�MJK�[ZLKPuS�PKRKTXM�OY�MJK�ROLSKLM�OY�S_PKM̂�ZTMJ�PKSXKRM�MO�QL̂�̀OLU�Y_PLTSJKU�̀̂�MJK�NOLMPQRMOP�X_PS_QLM�MO�MJK�d\PKKaKLMW�MJK�[ZLKP�SJQ]]�XPOaXM]̂�XQ̂�MJQM�XOPMTOL�OY�MJK�NOLMPQRM�s_a�LOM�̂KM�XQTU�]KSS�QL�QaO_LM�Kp_Q]�MO�MZO�vwx�MTaKS�MJK�eQ]_K�OY�QL̂�TMKaS�OY�IOPV�PKaQTLTL\�MO�̀K�ROaX]KMKU�QLU�MJK�QaO_LM�LKRKSSQP̂�MO�SQMTSŶ�QL̂�R]QTaSW�]TKLSW�OP�c_U\aKLMS�Q\QTLSM�MJK�NOLMPQRMOP�MJQM�JQeK�LOM�̀KKL�UTSRJQP\KUgyz{|�}lD�EFEFl�tL]KSS�OMJKPZTSK�Q\PKKU�_XOLW�XQPMTQ]�ORR_XQLR̂�OP�_SK�OY�Q�XOPMTOL�OP�XOPMTOLS�OY�MJK�IOPV�SJQ]]�LOM�ROLSMTM_MK�QRRKXMQLRK�OY�IOPV�LOM�ROaX]̂TL\�ZTMJ�MJK�PKp_TPKaKLMS�OY�MJK�NOLMPQRM�iOR_aKLMSgiOR_aKLMS�QLU�SJQ]]�LOM�ROLSMTM_MK�S_̀SMQLMTQ]�ROaX]KMTOLgjD�EFm~FH��KTMJKP�YTLQ]�XQ̂aKLM�LOP�QL̂�PKaQTLTL\�PKMQTLKU�XKPRKLMQ\K�SJQ]]�̀KROaK�U_K�_LMT]�MJK�NOLMPQRMOP�S_̀aTMS�MO�MJK�dPRJTMKRM�MJPO_\J�MJK�NOLSMP_RMTOL�bQLQ\KP�v�x�QL�QYYTUQeTM�MJQM�XQ̂PO]]SW�̀T]]S�YOP�aQMKPTQ]S�QLU�Kp_TXaKLMW�QLU�OMJKP�TLUK̀MKULKSS�ROLLKRMKU�ZTMJ�MJK�IOPV�YOP�ZJTRJ�MJK�[ZLKP�OP�MJK�[ZLKPuS�XPOXKPM̂�aT\JM�̀K�PKSXOLST̀]K�OP�KLR_à KPKU�v]KSS�QaO_LMS�ZTMJJK]U�̀̂�[ZLKPx�JQeK�̀KKL�XQTU�OP�OMJKPZTSK�SQMTSYTKUW�vwx�Q�RKPMTYTRQMK�KeTUKLRTL\�MJQM�TLS_PQLRK�PKp_TPKU�̀̂�MJK�NOLMPQRM�iOR_aKLMS�MO�PKaQTL�TL�YOPRK�QYMKP�YTLQ]�XQ̂aKLM�TS�R_PPKLM]̂�TL�KYYKRMW�v�x�Q�ZPTMMKL�SMQMKaKLM�MJQM�MJK�NOLMPQRMOP�VLOZS�OY�LO�PKQSOL�MJQM�MJK�TLS_PQLRK�ZT]]�LOM�̀K�PKLKZQ̀]K�MO�ROeKP�MJK�XKPTOU�PKp_TPKU�`̂�MJK�NOLMPQRM�iOR_aKLMSW�v�x�ROLSKLM�OY�S_PKM̂W�TY�QL̂W�MO�YTLQ]�XQ̂aKLM�v�x�UOR_aKLMQMTOL�OY�QL̂�SXKRTQ]�ZQPPQLMTKSW�S_RJ�QS�aQL_YQRM_PKPSu�ZQPPQLMTKS�OP�SXKRTYTR�s_̀ROLMPQRMOP�ZQPPQLMTKSW�QLU�v�xW�TY�PKp_TPKU�̀̂ �MJK�[ZLKPW�OMJKP�UQMQ�KSMQ̀]TSJTL\�XQ̂aKLM�OP�SQMTSYQRMTOL�OY�Ò]T\QMTOLSW�S_RJ�QS�PKRKTXMS�QLU�PK]KQSKS�QLU�ZQTeKPS�OY�]TKLSW�R]QTaSW�SKR_PTM̂�TLMKPKSMSW�OP�KLR_à PQLRKS�QPTSTL\�O_M�OY�MJK�NOLMPQRMW�MO�MJK�K�MKLM�QLU�TL�S_RJ�YOPa�QS�aQ̂�̀K�UKST\LQMKU�̀̂ �MJK�TLR]_UTL\�̀_M�LOM�]TaTMKU�MO���d�d�����f����W�NOLMPQRMOPuS�dYYTUQeTM�OY�nQ̂aKLM�OY�iK̀MS�QLU�N]QTaS��d�d�����df����W�NOLMPQRMOPuS�dYYTUQeTM�OY��K]KQSK�OY��TKLS��d�d�����f����W�NOLSKLM�OY�s_PKM̂�MO�hTLQ]�nQ̂aKLM��d�d�iOR_aKLM�����fw�wwW�tLROLUTMTOLQ]�IQTeKP�QLU��K]KQSK�OL�hTLQ]�nQ̂aKLM��d�d�iOR_aKLM�����fw�wwW�sZOPL�NOLSMP_RMTOL�sMQMKaKLM��QLU�QUUTMTOLQ]�]TKL�ZQTeKPS�QLU�PK]KQSKS�YPOa�MJK�NOLMPQRMOP�QLU�Q]]�S_̀ROLMPQRMOPS�QLU�aQMKPTQ]S�S_XX]TKPS�QS�PKp_KSMKU�̀̂�[ZLKPg��Y�Q�s_̀ROLMPQRMOP�PKY_SKS�MO�Y_PLTSJ�Q�PK]KQSK�OP�ZQTeKP�PKp_TPKU�̀̂�MJK�[ZLKPW�MJK�NOLMPQRMOP�aQ̂�Y_PLTSJ�Q�̀OLU�SQMTSYQRMOP̂�MO�MJK�[ZLKP�MO�TLUKaLTŶ�MJK�[ZLKP�Q\QTLSM�S_RJ�]TKLW�R]QTaW�SKR_PTM̂�TLMKPKSMW�OP�KLR_à PQLRKg��Y�Q�]TKLW�R]QTaW�SKR_PTM̂�TLMKPKSMW�OP�KLR_à PQLRK�PKaQTLS�_LSQMTSYTKU�QYMKP�XQ̂aKLMS�QPK�aQUKW�MJK�NOLMPQRMOP�SJQ]]�PKY_LU�MO�MJK�[ZLKP�Q]]�aOLK̂�MJQM�MJK�[ZLKP�aQ̂�̀K�ROaXK]]KU�MO�XQ̂�TL�UTSRJQP\TL\�MJK�]TKLW�R]QTaW�SKR_PTM̂�TLMKPKSMW�OP�KLR_à PQLRKW�TLR]_UTL\�Q]]�ROSMS�QLU�PKQSOLQ̀]K�QMMOPLK̂Su�YKKSgj
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D�EFGHFI�JKL�MKNOP�QRSTNMUNVMW�XYZ[WONVYU�YK�N\O�]YP̂L�KVUMW�_YZ[WONVYU�N\OPOYK�VT�ZMNOPVMWẀ�aOWM̀Oa�N\PYRb\�UY�KMRWN�YK�N\O�XYUNPM_NYP�YP�N\O�XYUNPM_NYPcT�QRS_YUNPM_NYPT�YP�QRSdTRS_YUNPM_NYPTL�YP�MÙ�YN\OP�[OPTYU�KYP�e\YZ�N\O�XYUNPM_NYP�T\MWW�SO�POT[YUTVSWOL�YP�S̀�VTTRMU_O�YK�X\MUbO�fPaOPT�MKKO_NVUb�KVUMW�_YZ[WONVYUL�MUa�N\O�XYUTNPR_NVYU�gMUMbOP�MUa�hP_\VNO_N�TY�_YUKVPZL�N\O�feUOP�T\MWWL�R[YU�M[[WV_MNVYU�S̀�N\O�XYUNPM_NYP�MUa�_OPNVKV_MNVYU�S̀�N\O�XYUTNPR_NVYU�gMUMbOP�MUa�hP_\VNO_NL�MUa�eVN\YRN�NOPZVUMNVUb�N\O�XYUNPM_NL�ZM̂O�[M̀ZOUN�YK�N\O�SMWMU_O�aRO�KYP�N\MN�[YPNVYU�YK�N\O�]YP̂�KRWẀ�_YZ[WONOaL�_YPPO_NOaL�MUa�M__O[NOai�JK�N\O�POZMVUVUb�SMWMU_O�KYP�]YP̂�UYN�KRWẀ�_YZ[WONOa�YP�_YPPO_NOa�VT�WOTT�N\MU�PONMVUMbO�TNV[RWMNOa�VU�N\O�XYUNPM_N�jY_RZOUNTL�MUa�VK�SYUaT�\MkO�SOOU�KRPUVT\OaL�N\O�ePVNNOU�_YUTOUN�YK�N\O�TRPOǸ�NY�[M̀ZOUN�YK�N\O�SMWMU_O�aRO�KYP�N\MN�[YPNVYU�YK�N\O�]YP̂�KRWẀ�_YZ[WONOa�MUa�M__O[NOa�T\MWW�SO�TRSZVNNOa�S̀�N\O�XYUNPM_NYP�NY�N\O�hP_\VNO_N�N\PYRb\�N\O�XYUTNPR_NVYU�gMUMbOP�[PVYP�NY�_OPNVKV_MNVYU�YK�TR_\�[M̀ZOUNi�QR_\�[M̀ZOUN�T\MWW�SO�ZMaO�RUaOP�NOPZT�MUa�_YUaVNVYUT�bYkOPUVUb�KVUMW�[M̀ZOUNL�Ol_O[N�N\MN�VN�T\MWW�UYN�_YUTNVNRNO�M�eMVkOP�YK�XWMVZTimnop�qqFq MRaVNT�[OPKYPZOa�S̀�N\O�feUOPL�VK�[OPZVNNOa�S̀�N\O�XYUNPM_N�jY_RZOUNTL�feUOP�MKNOP�KVUMW�[M̀ZOUNirD��EFGHFs�JU�N\O�OkOUN�N\O�XYUNPM_NYP�aYOT�UYN�M_\VOkO�KVUMW�_YZ[WONVYU�eVN\VU�N\VPǸ�tuvw�aM̀T�MKNOP�N\O�aMNO�YKTRSTNMUNVMW�_YZ[WONVYUL�MWWYeVUb�KYP�MÙ�M[[PYkOa�OlNOUTVYUT�YK�N\O�_YUNPM_N�NVZOL�XYUNPM_NYP�T\MWW�UYN�SO�OUNVNWOa�NYMÙ�KRPN\OP�[M̀ZOUN�MUa�XYUNPM_NYP�\OPOS̀�MbPOOT�N\MN�TR_\�KMVWRPO�NY�_YZ[WONO�N\O�eYP̂�eVN\VU�N\O�NVZO�TON�KYPN\MSYkO�T\MWW�_YUTNVNRNO�M�eMVkOP�YK�MWW�_WMVZT�S̀�N\O�XYUNPM_NYP�NY�MÙ�ZYUÒ�N\MN�ZM̀�SO�aROi�x\VT�[PYkVTVYU�T\MWW�UYN�Y[OPMNO�MT�M�eMVkOP�S̀�N\O�feUOP�YK�MÙ�_WMVZT�YP�POZOaVOT�YK�MÙ�UMNRPO�MbMVUTN�N\O�XYUNPM_NYP�MPVTVUb�YRN�YK�N\O�XYUNPM_NiD��EFGG�yz{|}~|�zD��EFGGFG�h[[WV_MNVYUT�KYP��M̀ZOUN�T\MWW�VU_WRaO�M�PONMVUMbO�MZYRUN�YK�UYN�WOTT�N\MU�KVkO�[OP_OUN�t��w�YK�N\O�kMWRO�YK�N\O�_YZ[WONOa�eYP̂i��OaR_NVYU�YK�PONMVUMbO�T\MWW�YUẀ�SO�M[[PYkOa�R[YU�_YZ[WONVYU�YK�N\O�]YP̂L�_YUTOUN�YK�N\O�XYUNPM_NYPcT�TRPOǸ�NY�POWOMTO�YK�PONMVUMbOL�MUa�e\OU�MRN\YPV�Oa�S̀�N\O�feUOP�VU�ePVNVUbi��r F� N\O�]YP̂�MUa�ZMNOPVMWT�MUa�O�RV[ZOUN�NY�SO�VU_YP[YPMNOa�N\OPOVUL�e\ON\OP�VU�TNYPMbO�YU�YP�YKK�N\O�TVNOL�RUaOP�_MPOL�_RTNYàL�YP�_YUNPYW�YK�N\O�XYUNPM_NYPL�M�QRS_YUNPM_NYPL�YP�M�QRSdTRS_YUNPM_NYP�N\O�XYUNPM_NYPcT�QRS_YUNPM_NYPT�YP�QRSdTRS_YUNPM_NYPTL�e\OU�M[[PY[PVMNO�RTVUb�_YkOPVUbT�MUa�YN\OP�[PYNO_NVkO�ZOMTRPOT�TRKKV_VOUN�NY�VUTRPO�N\O�VUNObPVǸ�MUa�TO_RPVǸ�YK�N\O�]YP̂�MUa�TR_\�ZMNOPVMWT�MUa�O�RV[ZOUN�rD�GHF�F��x\O�XYUNPM_NYP�T\MWW�_YZ[Ẁ�eVN\L�MUa�bVkO�UYNV_OT�PO�RVPOa�S̀�M[[WV_MSWO�WMeTL�TNMNRNOTL�YPaVUMU_OTL�_YaOTL�PRWOT�MUa�PObRWMNVYUTL�MUa�WMeKRW�YPaOPT�YK�[RSWV_�MRN\YPVNVOTL�SOMPVUb�YU�TMKOǸ�YK�[OPTYUT�YP�[PY[OPǸ�YP�N\OVP�[PYNO_NVYU�KPYZ�aMZMbOL�VU�RP̀L�YP�WYTTiWYTTL�VU_WRaVUb�SRN�UYN�WVZVNOa�NY�MWW�VUKO_NVYRT�aVTOMTO�Ol[YTRPO�[PO_MRNVYUTi��x\O�XYUNPM_NYP�PO[POTOUNT�MUa�eMPPMUNT�NY�N\O�feUOP�N\MN�VNT�TOPkV_OT�MUa�_YZ[OUTMNVYU�_YUNOZ[WMNO�_YZ[WVMU_O�eVN\�MWW�YK�N\O�feUOPcT�M[[WV_MSWO�[YWV_VOT�MUa�[PY_OaRPOT�MUa�MWW�_RPPOUN�MUa�POMTYUMSẀ�KYPOTOOMSWO�KOaOPMWL�TNMNOL�MUa�WY_MW�YPaOPTL�PObRWMNVYUTL�MUa�bRVaMU_O�POWMNOa�NY�WVZVNVUb�N\O�T[POMa�YK�N\O�Xf�Jjd���kVPRTL�VU_WRaVUb�SRN�UYN�WVZVNOa�NY�PObRWMNVYUT�MUa�bRVaMU_O�KPYZ�N\O���Q��aR_MNVYU�jO[MPNZOUN�MUa�N\O���Q�jO[MPNZOUN�YK��OMWN\i�h__YPaVUbẀL�N\O�XYUNPM_NYP�\OPOS̀�eMVkOT�MÙ�_WMVZ�KYP�MU�VU_POMTO�VU�_YZ[OUTMNVYU�YP�M�_\MUbO�NY�N\O�QRSTNMUNVMW�XYZ[WONVYU�aMNO�aRO�NY�TMVa�_YZ[WVMU_OiD�GHF�F�FG�x\O�XYUNPM_NYP�M_̂UYeWOabOT�N\MN�_OPNMVU�M[[WV_MSWO�WMeTL�VU_WRaVUbL�SRN�UYN�WVZVNOa�NYL�QO_NVYUT���v�MUa�����YK��Oe��YP̂�QNMNO��MSYP��MeL�ZM̀�VZ[YTO�WVMSVWVǸ�YU�N\O�feUOP�KYP�VU�RPVOT�NY�[OPTYUT�OZ[WỲOa�S̀�N\O�XYUNPM_NYP�YP�S̀�VNT�QRS_YUNPM_NYPT�YP�QRSdTRS_YUNPM_NYPTi��hT�SONeOOU�N\O�feUOP�MUa�N\O�XYUNPM_NYP�tYP�MÙ�YK�N\O�XYUNPM_NYPcT�QRS_YUNPM_NYPT�YP�QRSdTRS_YUNPM_NYPT�YP�MÙ�[OPTYUT�KYP�e\V_\�MÙ�YK�N\OZ�T\MWW�SO�POT[YUTVSWOwL�N\O�XYUNPM_NYP�T\MWW�SO�TYWOẀ�POT[YUTVSWO�KYP�_YZ[WVMU_O�eVN\�MWW�TR_\�WMeT�NY�N\O�OlNOUN�N\Ò�[OPNMVU�NY�N\O�TMKOǸ�YP�[PYNO_NVYU�YK�[OPTYUT�YU�N\O��PY�O_N�TVNO�YP�[OPKYPZVUb�N\O�]YP̂i��hÙ�_WMVZL�_\MPbOL�[OUMWǸ�YP�_MRTO�YK�M_NVYU�MPVTVUb�YRN�YK�YP�YU�M__YRUN�YK�MÙ�TR_\�WMe�T\MWW�SO�TRS�O_N�NY�QO_NVYU�ui��imnop�q�
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D�EFGHGI�JKL�MNOPQRSPNQ�TKRUU�VQNWVPUX�QLWLYX�YRWRZL�ROY�UNTT�[NPKLQ�PKRO�YRWRZL�NQ�UNTT�\OT]QLY�]OYLQ�VQNVLQPX�\OT]QROSL�QL̂]\QLY�_X�PKL�MNOPQRSP�̀NS]WLOPTa�PN�VQNVLQPX�QLbLQQLY�PN�\O�cLSP\NOT�defgfdfgh�defgfdfi�ROY�defgfdfj�SR]TLY�\O�kKNUL�NQ�\O�VRQP�_X�PKL�MNOPQRSPNQh�R�c]_SNOPQRSPNQh�R�c]_lT]_SNOPQRSPNQh�NQ�ROXNOL�Y\QLSPUX�NQ�\OY\QLSPUX�LWVUNXLY�_X�ROX�Nb�PKLWh�NQ�_X�ROXNOL�bNQ�kKNTL�RSPT�PKLX�WRX�_L�U\R_UL�ROY�bNQ�kK\SK�PKL�MNOPQRSPNQ�\T�QLTVNOT\_UL�]OYLQ�cLSP\NOT�defgfdfgh�defgfdfi�ROY�defgfdfjf��JKL�MNOPQRSPNQ�WRX�WRmL�R�MUR\W�bNQ�PKL�SNTP�PN�QLWLYX�PKL�YRWRZL�NQ�UNTT�PN�PKL�LnPLOP�T]SK�YRWRZL�NQ�UNTT�\T�RPPQ\_]PR_UL�PN�RSPT�NQ�NW\TT\NOT�Nb�PKL�okOLQh�MNOTPQ]SP\NO�pRORZLQ�NQ�qQSK\PLSP�NQ�ROXNOL�Y\QLSPUX�NQ�\OY\QLSPUX�LWVUNXLY�_X�ROX�Nb�PKLWh�NQ�_X�ROXNOL�bNQ�kKNTL�RSPT�ROX�Nb�PKLW�WRX�_L�U\R_ULh�ROY�ONP�RPPQ\_]PR_UL�PN�PKL�bR]UP�NQ�OLZU\ZLOSL�Nb�PKL�MNOPQRSPNQf�JKL�bNQLZN\OZ�N_U\ZRP\NOT�Nb�PKL�MNOPQRSPNQ�RQL�\O�RYY\P\NO�PN�PKL�MNOPQRSPNQrT�N_U\ZRP\NOT�]OYLQ�cLSP\NO�ifdsf�JKL�MNOPQRSPNQ�TKRUU�RUTN�_L�QLTVNOT\_ULh�RP�PKL�MNOPQRSPNQrT�TNUL�SNTP�ROY�LnVLOTLh�bNQ�RUU�WLRT]QLT�OLSLTTRQX�PN�VQNPLSP�ROX�VQNVLQPX�RYtRSLOP�PN�PKL�uQNtLSP�ROY�\WVQNvLWLOPT�PKLQL\Of��qOX�YRWRZL�PN�T]SK�VQNVLQPX�NQ�\WVQNvLWLOPT�TKRUU�_L�VQNWVPUX�QLVURSLY�_X�PKL�MNOPQRSPNQfwxb�L\PKLQ�VRQPX�PKL�MNOPQRSPNQ�T]bbLQT�\Ot]QX�NQ�YRWRZL�PN�VLQTNO�NQ�VQNVLQPX�_LSR]TL�Nb�RO�RSP�NQ�NW\TT\NO�Nb�PKL�NPKLQ�VRQPXh�NQ�Nb�NPKLQT�bNQ�kKNTL�RSPT�T]SK�VRQPX�\T�ULZRUUX�QLTVNOT\_ULh�okOLQh�kQ\PPLO�ONP\SL�Nb�PKL�\Ot]QX�NQ�YRWRZLh�kKLPKLQ�NQ�ONP�\OT]QLYh�TKRUU�_L�Z\vLO�PN�PKL�NPKLQ�VRQPX�okOLQ�k\PK\O�R�QLRTNOR_UL�P\WL�ONP�LnSLLY\OZ�gd�TLvLO�[ya�SRULOYRQ�YRXT�RbPLQ�Y\TSNvLQXf�JKL�ONP\SL�TKRUU�VQNv\YL�T]bb\S\LOP�YLPR\U�PN�LOR_UL�PKL�NPKLQ�VRQPX�PN�\OvLTP\ZRPL�PKL�WRPPLQfokOLQ�PN�\OvLTP\ZRPL�PKL�WRPPLQfD��EFGHGz�JKL�MNOPQRSPNQ�TKRUU�VQNWVPUX�QLVNQP�\O�kQ\P\OZ�PN�PKL�okOLQh��qQSK\PLSPh�ROY�MNOTPQ]SP\NO�pRORZLQh�RUU�RSS\YLOPT�RQ\T\OZ�N]P�Nb�NQ�\O�SNOOLSP\NO�k\PK�PKL�{NQm�kK\SK�SR]TL�YLRPKh�VLQTNORU�\Ot]QXh�NQ�VQNVLQPX�YRWRZLh�Z\v\OZ�b]UU�YLPR\UT�ROY�TPRPLWLOPT�Nb�ROX�k\POLTTLTf��xO�RYY\P\NOh�\b�YLRPKh�TLQ\N]T�VLQTNORU�\Ot]Q\LTh�NQ�TLQ\N]T�VQNVLQPX�YRWRZLT�RQL�SR]TLYh�PKL�RSS\YLOP�TKRUU�_L�QLVNQPLY�\WWLY\RPLUX�_X�PLULVKNOL�NQ�WLTTLOZLQ�PN�PKL�okOLQ�ROY�PKL�qQSK\PLSPfD��EFGHGEF�JKL�MNOPQRSPNQ�TKRUU�_L�TNULUX�QLTVNOT\_UL�bNQ�PKL�SNOY\P\NOT�kK\SK�YLvLUNV�Y]Q\OZ�SNOTPQ]SP\NO�ROY�\O�PKL�LvLOP�ROX�TPQ]SP]QL�\T�Y\TUNSRPLYh�NvLQ�TPQR\OLYh�NQ�YRWRZLY�TN�RT�PN�RbbLSP�\T�]TLb]UOLTTh�PKL�MNOPQRSPNQ�TKRUU�_L�TNULUX�QLTVNOT\_ULf��JKL�MNOPQRSPNQ�TKRUU�PRmL�kKRPLvLQ�TPLVT�OLSLTTRQX�PN�TPQLOZPKLOh�QLUNSRPL�NQ�QL_]\UY�PKL�TPQ]SP]QL�PN�WLLP�QL̂]\QLWLOPTfD��EFGHGEE�JKL�MNOPQRSPNQ�\T�QLTVNOT\_UL�bNQ�QLTPNQRP\NO�ROY|NQ�QLVR\Q�Nb�]P\U\P\LTh�VQ\vRPL�VQNVLQPXh�_]\UY\OZTh�VRvLWLOPh�kRUmkRXTh�QNRYTh�LPSf�YRWRZLY�_X�\PT�RSP\v\P\LTh�NQ�_X�\PT�c]_SNOPQRSPNQT�NQ�c]_lT]_SNOPQRSPNQT�]OYLQ�PK\T�qZQLLWLOPf��������������}~�����D�EFG�GE�JKL�MNOPQRSPNQ�\T�QLTVNOT\_UL�bNQ�SNWVU\ROSL�k\PK�ROX�QL̂]\QLWLOPT�\OSU]YLY�\O�PKL�MNOPQRSP�̀NS]WLOPT�QLZRQY\OZ�KR�RQYN]T�WRPLQ\RUT�NQ�T]_TPROSLTf�xb�PKL�MNOPQRSPNQ�LOSN]OPLQT�R�KR�RQYN]T�WRPLQ\RU�NQ�T]_TPROSL�ONP�RYYQLTTLY�\O�PKL�MNOPQRSP�̀NS]WLOPT�ROY�\b�QLRTNOR_UL�VQLSR]P\NOT�k\UU�_L�\ORYL̂]RPL�PN�VQLvLOP�bNQLTLLR_UL�_NY\UX�\Ot]QX�NQ�YLRPK�PN�VLQTNOT�QLT]UP\OZ�bQNW�R�WRPLQ\RU�NQ�T]_TPROSLh�\OSU]Y\OZ�_]P�ONP�U\W\PLY�PN�RT_LTPNT�NQ�VNUXSKUNQ\ORPLY�_\VKLOXU�[uM�ah�LOSN]OPLQLY�NO�PKL�T\PL�_X�PKL�MNOPQRSPNQh�PKL�MNOPQRSPNQ�TKRUUh�]VNO�QLSNZO\�\OZ�PKL�SNOY\P\NOh�\WWLY\RPLUX�TPNV�{NQm�\O�PKL�RbbLSPLY�RQLR�ROY�ONP\bX�QLVNQP�PKL�SNOY\P\NO�PN�PKL�okOLQh�MNOTPQ]SP\NO�pRORZLQ�ROY�qQSK\PLSP�Nb�PKL�SNOY\P\NOf\O�kQ\P\OZf��JKL�MNOPQRSPNQ�TKRUU�PRmL�RUU�QLRTNOR_UL�VQLSR]P\NOT�ROY�WLRT]QLT�PN�VQLvLOP�ROX�b]QPKLQ�SNOPRW\ORP\NO�Nb�PKL�uQNtLSP�T\PL�NQ�PKL�{NQm�_X�KR�RQYN]T�WRPLQ\RUT�NQ�T]_TPROSLT�\P�LOSN]OPLQT�ROY�PN�VQLvLOP�PKL�b]QPKLQ�TVQLRY�NQ�Y\TP]Q_ROSL�Nb�T]SK�WRPLQ\RUT�NQ�T]_TPROSLTfD�EFG�GH��VNO�QLSL\VP�Nb�PKL�MNOPQRSPNQrT�kQ\PPLO�ONP\SLh�PKL�okOLQ�TKRUU�N_PR\O�PKL�TLQv\SLT�Nb�R�U\SLOTLY�UR_NQRPNQX�PN�vLQ\bX�PKL�VQLTLOSL�NQ�R_TLOSL�Nb�PKL�WRPLQ\RU�NQ�T]_TPROSL�QLVNQPLY�_X�PKL�MNOPQRSPNQ�ROYh�\O�PKL�LvLOP�T]SK�WRPLQ\RU�NQ�T]_TPROSL�\T�bN]OY�PN�_L�VQLTLOPh�PN�SR]TL�\P�PN�_L�QLOYLQLY�KRQWULTTf��OULTT�NPKLQk\TL�QL̂]\QLY�_X�PKL�MNOPQRSP�ǸS]WLOPTh�PKL�okOLQ�TKRUU�b]QO\TK�\O�kQ\P\OZ�PN�PKL�MNOPQRSPNQh�MNOTPQ]SP\NO�pRORZLQ�ROY�qQSK\PLSP�PKL�ORWLT�ROY�]̂RU\b\SRP\NOT�Nb�VLQTNOT�NQ�LOP\P\LT�kKN�RQL�PN�VLQbNQW�PLTPT�vLQ\bX\OZ�PKL�VQLTLOSL�NQ�R_TLOSL�Nb�PKL�WRPLQ\RU�NQ�T]_TPROSL�NQ�kKN�RQL�PN�VLQbNQW�PKL�PRTm�Nb�QLWNvRU�NQ�TRbL�SNOPR\OWLOP�Nb�PKL�WRPLQ\RU�NQ�T]_TPROSLf�JKL�MNOPQRSPNQh�PKL�MNOTPQ]SP\NO�pRORZLQ�ROY�PKL�qQSK\PLSP�k\UU�VQNWVPUX�QLVUX�PN�PKL�okOLQ�\O�kQ\P\OZ�TPRP\OZ�kKLPKLQ�NQ�ONP�ROX�Nb�PKLW�KRT�QLRTNOR_UL�N_tLSP\NO�PN�PKL�VLQTNOT�NQ�LOP\P\LT�VQNVNTLY�_X�PKL�okOLQf�xb�PKL�MNOPQRSPNQh�MNOTPQ]SP\NO�pRORZLQ�NQ�qQSK\PLSP�KRT�RO�N_tLSP\NO�PN�R�VLQTNO�NQ�LOP\PX�VQNVNTLY�_X�PKL�okOLQh�PKL�okOLQ�TKRUU�VQNVNTL�RONPKLQ�PN�kKNW�PKL�MNOPQRSPNQh�PKL�MNOTPQ]SP\NO�pRORZLQ�ROY�PKL�qQSK\PLSP�KRvL�ON�QLRTNOR_UL�N_tLSP\NOf�{KLO�PKL�WRPLQ\RU�NQ�T]_TPROSL�KRT�_LLO�QLOYLQLY�KRQWULTTh�{NQm�\O�PKL�RbbLSPLY�RQLR�TKRUU�QLT]WL�]VNO�kQ\PPLO�RZQLLWLOP�Nb�PKL�okOLQ�ROY�MNOPQRSPNQf�
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DE�FGHIJK�LMNKMO�PGK�FQIPMHRP�STUK�VGHWW�XK�KYPKINKN�HZZMQZMTHPKWE�HZZMQZMTHPKWEO�HIN�PGK�FQIPMHRP�[\U�VGHWW�XK�TIRMKHVKN�XE�PGK�HUQ\IP�Q]�PGK�FQIPMHRPQM̂V�MKHVQIHXWK�HNNTPTQIHW�RQVPV�Q]�VG\PNQ_IO�NKWHEO�HIN�VPHMP̀\Zab�cdefef�SQ�PGK�]\WWKVP�KYPKIP�ZKMUTPPKN�XE�WH_O�PGK�L_IKM�VGHWW�TINKUIT]E�HIN�GQWN�GHMUWKVV�PGK�FQIPMHRPQMO�[\XRQIPMHRPQMVO�FQIVPM\RPTQI�gHIHJKMO�hMRGTPKRPO�PGKTM�RQIV\WPHIPVO�HIN�HJKIPV�HIN�KUZWQEKKV�Q]�HIE�Q]�PGKU�]MQU�HIN�HJHTIVP�RWHTUVO�NHUHJKVO�WQVVKVO�HIN�KYZKIVKVO�TIRW\NTIJ�X\P�IQP�WTUTPKN�PQ�HPPQMIKEV̂�]KKVO�HMTVTIJ�Q\P�Q]�QM�MKV\WPTIJ�]MQU�ZKM]QMUHIRK�Q]�PGK�iQMj�TI�PGK�H]]KRPKN�HMKH�T]�TI�]HRP�PGK�UHPKMTHW�QM�V\XVPHIRK�ZMKVKIPV�PGK�MTVj�Q]�XQNTWE�TIk\ME�QM�NKHPG�HV�NKVRMTXKN�TI�[KRPTQI�lmanal�HIN�GHV�IQP�XKKI�MKINKMKN�GHMUWKVVO�ZMQoTNKN�PGHP�V\RG�RWHTUO�NHUHJKO�WQVVO�QM�KYZKIVK�TV�HPPMTX\PHXWK�PQ�XQNTWE�TIk\MEO�VTRjIKVVO�NTVKHVK�QM�NKHPGO�QM�PQ�TIk\ME�PQ�QM�NKVPM\RPTQI�Q]�PHIJTXWK�ZMQZKMPE�pQPGKM�PGHI�PGK�iQMj�TPVKW]qO�KYRKZP�PQ�PGK�KYPKIP�PGHP�V\RG�NHUHJKO�WQVVO�QM�KYZKIVK�TV�N\K�PQ�PGK�]H\WP�QM�IKJWTJKIRK�Q]�PGK�ZHMPE�VKKjTIJ�TINKUITPEa�rYRKZPTQI�TV�UHNK�]QM�PGK�FQIPMHRPQM�KYZMKVVWE�MKPHTIKN�]QM�PGK�MKUQoHW�Q]�WKHNO�HVXKVPQV�QM�ZQWERGWQMTIHPKN�psFDq�]MQU�PGK�VTPKa�tI�PGTV�RQINTPTQIO�HWW�FQIPMHRP�[ZKRT]TRHPTQIV�HIN�uMH_TIJV�VGHWW�JQoKMI�PGK�GHINWTIJ�Q]�PGTV�UHPKMTHWavb�cdefew�t]O�_TPGQ\P�IKJWTJKIRK�QI�PGK�ZHMP�Q]�PGK�FQIPMHRPQMO�PGK�FQIPMHRPQM�TV�GKWN�WTHXWK�XE�H�JQoKMIUKIP�HJKIRE�]QM�PGK�RQVP�Q]�MKUKNTHPTQI�Q]�H�GHxHMNQ\V�UHPKMTHW�QM�V\XVPHIRK�VQWKWE�XE�MKHVQI�Q]�ZKM]QMUTIJ�iQMj�HV�MKy\TMKN�XE�PGK�FQIPMHRP�uQR\UKIPVO�PGK�L_IKM�VGHWW�MKTUX\MVK�PGK�FQIPMHRPQM�]QM�HWW�RQVP�HIN�KYZKIVK�PGKMKXE�TIR\MMKNaz{|}�~�b�ccec�FQIPMHRPQM̂V�tIV\MHIRK�HIN�DQINV��������������������������������b�ccecec�SGK�FQIPMHRPQM�VGHWW�Z\MRGHVK�HIN�UHTIPHTI�TIV\MHIRK�Q]�PGK�PEZKV�HIN�WTUTPV�Q]�WTHXTWTPEO�RQIPHTITIJ�PGK�KINQMVKUKIPVO�HIN�V\XkKRP�PQ�PGK�PKMUV�HIN�RQINTPTQIVO�HV�NKVRMTXKN�TI�PGK�hJMKKUKIP�QM�KWVK_GKMK�TI�PGK�FQIPMHRP�uQR\UKIPVa�SGK�FQIPMHRPQM�VGHWW�Z\MRGHVK�HIN�UHTIPHTI�PGK�MKy\TMKN�TIV\MHIRK�]MQU�HI�TIV\MHIRK�RQUZHIE�QM�TIV\MHIRK�RQUZHITKV�WH_]\WWE�H\PGQMTxKN�PQ�TVV\K�TIV\MHIRK�TI�PGK�k\MTVNTRPTQI�_GKMK�PGK�sMQkKRP�TV�WQRHPKNa�SGK�L_IKMO�FQIVPM\RPTQI�gHIHJKM�HIN�FQIVPM\RPTQI�gHIHJKM̂V�RQIV\WPHIPVO�HIN�PGK�hMRGTPKRP�HIN�hMRGTPKRP̂V�RQIV\WPHIPVO�VGHWW�XK�IHUKN�HV�HNNTPTQIHW�TIV\MKNV�\INKM�PGK�FQIPMHRPQM̂V�RQUUKMRTHW�JKIKMHW�WTHXTWTPE�ZQWTRE�QM�HV�QPGKM_TVK�NKVRMTXKN�TI�PGK�FQIPMHRP�uQR\UKIPVa]MQU�HIN�UHTIPHTI�TI�H�RQUZHIE�QM�RQUZHITKV�WH_]\WWE�H\PGQMTxKN�PQ�NQ�X\VTIKVV�TI�PGK�k\MTVNTRPTQI�TI�_GTRG�PGK�sMQkKRP�TV�WQRHPKN�HIN�QIK�PQ�_GTRG�PGK�L_IKM�GHV�IQ�MKHVQIHXWK�QXkKRPTQIO�V\RG�TIV\MHIRK�HV�_TWW�ZMQPKRP�PGK�FQIPMHRPQM�]MQU�RWHTUV�VKP�]QMPG�XKWQ_�_GTRG�UHE�HMTVK�Q\P�Q]�QM�MKV\WP�]MQU�PGK�FQIPMHRPQM̂V�QZKMHPTQIV�HIN�RQUZWKPKN�QZKMHPTQIV�\INKM�PGK�FQIPMHRP�HIN�]QM�_GTRG�PGK�FQIPMHRPQM�UHE�XK�WKJHWWE�WTHXWKO�_GKPGKM�V\RG�QZKMHPTQIV�XK�XE�PGK�FQIPMHRPQM�QM�XE�H�[\XRQIPMHRPQM�QM�XE�HIEQIK�NTMKRPWE�QM�TINTMKRPWE�KUZWQEKN�XE�HIE�Q]�PGKUO�QM�XE�HIEQIK�]QM�_GQVK�HRPV�HIE�Q]�PGKU�UHE�XK�WTHXWK�ec FWHTUV�\INKM�_QMjKMV̂�RQUZKIVHPTQIO�NTVHXTWTPE�XKIK]TP�HIN�QPGKM�VTUTWHM�KUZWQEKK�XKIK]TP�HRPV�_GTRG�HMK�HZZWTRHXWK�PQ�PGK�iQMj�PQ�XK�ZKM]QMUKN�e� FWHTUV�]QM�NHUHJKV�XKRH\VK�Q]�XQNTWE�TIk\MEO�QRR\ZHPTQIHW�VTRjIKVV�QM�NTVKHVKO�QM�NKHPG�Q]�PGK�FQIPMHRPQM̂V�KUZWQEKKV�ef FWHTUV�]QM�NHUHJKV�XKRH\VK�Q]�XQNTWE�TIk\MEO�VTRjIKVV�QM�NTVKHVKO�QM�NKHPG�Q]�HIE�ZKMVQI�QPGKM�PGHI�PGK�FQIPMHRPQM̂V�KUZWQEKKV�e~ FWHTUV�]QM�NHUHJKV�TIV\MKN�XE�\V\HW�ZKMVQIHW�TIk\ME�WTHXTWTPE�RQoKMHJK�e� FWHTUV�]QM�NHUHJKVO�QPGKM�PGHI�PQ�PGK�iQMj�TPVKW]O�XKRH\VK�Q]�TIk\ME�PQ�QM�NKVPM\RPTQI�Q]�PHIJTXWK�ZMQZKMPEO�TIRW\NTIJ�WQVV�Q]�\VK�MKV\WPTIJ�PGKMK]MQU�ew FWHTUV�]QM�NHUHJKV�XKRH\VK�Q]�XQNTWE�TIk\MEO�NKHPG�Q]�H�ZKMVQI�QM�ZMQZKMPE�NHUHJK�HMTVTIJ�Q\P�Q]�Q_IKMVGTZO�UHTIPKIHIRK�QM�\VK�Q]�H�UQPQM�oKGTRWK��e� FWHTUV�]QM�XQNTWE�TIk\ME�QM�ZMQZKMPE�NHUHJK�HMTVTIJ�Q\P�Q]�RQUZWKPKN�QZKMHPTQIV��e� FWHTUV�TIoQWoTIJ�RQIPMHRP\HW�WTHXTWTPE�TIV\MHIRK�HZZWTRHXWK�PQ�PGK�FQIPMHRPQM̂V�QXWTJHPTQIV�\INKM�[KRPTQI�nal����������iGKMK�PGK�FQIPMHRP�QM�[\XRQIPMHRP�TIoQWoKV�HVXKVPQVO�PGK�TIV\MHIRK�MKy\TMKN�XE�[KRPTQI�llal�VGHWW�VZKRT]TRHWWE�TIRW\NK�PGK�_QMNV�HVXKVPQV�HXHPKUKIP�_QMj�HIN�VGHWW�VZKRT]E�HIE�WTUTPHPTQIV�QI�RQUZWKPKN�QZKMHPTQI�PTUK�ZKMTQN�HIN�T]�PGKMK�TV�H�WTUTPHPTQIO�TP�_TWW�XK�HP�PGK�L_IKM̂V�NTVRMKPTQI�PQ�HRRKZP�QM�MKkKRP�PGK�WTUTPHPTQI��HINe�������tIV\MHIRK�U\VP�MKUHTI�TI�K]]KRP�HP�WKHVP�\IPTW�]TIHW�ZHEUKIP�HIN�HP�HWW�PTUKV�PGKMKH]PKM�_GKI�FQIPMHRPQM�UHE�XK�RQMMKRPTIJO�MKUQoTIJO�QM�MKZWHRTIJ�NK]KRPToK�iQMjaecc������FQIPMHRPQM�HJMKKV�PQ�TINKUIT]E�PGK�L_IKM�]QM�HWW�HZZWTRHXWK�NKN\RPTXWKV�HIN�VKW]̀TIV\MHIRK�MKPKIPTQIVa
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DEFG�EHI�JFKL�MNEOP�EHI�PQGDI�ON�RFSIKQTI�HQD�UIIN�RMKIV�UW�EHI�GKFRMKIXINE�FY�KIGPQRIXINE�RFSIKQTI�UW�EHI�ZFNEKQREFK[�\HI�YMKNODHONT�FY�NFEORI�UW�EHI�ZFNEKQREFK�DHQPP�NFE�KIPOISI�EHI�ZFNEKQREFK�FY�QNW�RFNEKQREMQP�FUPOTQEOFN�EF�GKFSOVI�QNW�KI]MOKIV�RFSIKQTI[̂QRH�ZFNEKQREFK�DHQPP�XQONEQON�EHI�YFPPF_ONT�ONDMKQNRI�YFK�EHI�VMKQEOFN�FY�EHOD�T̀KIIXINE�QNV�DHQPP�XQONEQON�aKFVMRED�QNV�ZFXGPIEIV�bGIKQEOFND�ONDMKQNRI�RFSIKQTI�ON�IYYIRE�YFK�Q�GIKOFV�FY�E_F�cde�WIQKD�QYEIK�fONQP�ZFXGPIEOFN�FY�EHI�JFKL�EF�UI�GIKYFKXIV�MNVIK�EHI�ZFNEKQRE�gFRMXINED[h��iijijkji�ZFXGKIHINDOSI�lINIKQP�mOQUOPOEW�nNDMKQNRI�NQXONT�EHI�b_NIKo�̀KRHOEIRE�QNV�ZFNDEKMREOFN�pQNQTIK�QD�QN�V̀VOEOFNQP�nNDMKIVo�RFNEQONONT�QN�̀VVOEOFNQP�nNDMKIV�̂NVFKDIXINEo�QNV�Q�JQOSIK�FY�qMUKFTQEOFN�̂NVFKDIXINE[��\HI�QVVOEOFNQP�ONDMKIV�RFSIKQTI�DHQPP�UI�GKOXQKW�QNV�Q�NFNrRFNEKOUMEFKW�FN�Q�YFPPF_�YFKX�UQDOD�EF�QNW�FY�EHI�b_NIKsDo�K̀RHOEIREsD�QNV�ZFNDEKMREOFN�pQNQTIKsD�ONDMKQNRI�GFPOROID�QNV�DHQPP�QGGPW�EF�UFEH�FNTFONT�QNV�RFXGPIEIV�FGIKQEOFND�FN�Q�GIK�GKFtIRE�QNV�GIK�PFRQEOFN�UQDODu�lINIKQP�̀TTKITQEI vdowwwowwwaKFVMRED�ZFXGPIEIV�bGIKQEOFND�̀TTKITQEI vdowwwowwwaIKDFNQP�QNV�̀VSIKEODONT�nNtMKW vxowwwowwwQ̂RH�bRRMKKINRI vxowwwowwwfOKI�gQXQTI vywwowwwpIVORQP�̂zGINDI vxwowwwnNRPMVONT�{FVOPW�nNtMKW�QNV�aKFGIKEW�gQXQTIo�gQXQTI�YFK�aKIXODID|bGIKQEOFNDo�aKFVMRED�QNV�ZFXGPIEIV�bGIKQEOFND�QNV�RFSIKQTI�GKFSOVIV�UW�EHI�lINIKQP�mOQUOPOEW�RFSIKQTI�YFKX�Zlwwwxw�x|}~�ON�RFNNIREOFN�_OEH�_FKL�EF�UI�RFXGPIEIV�UW�EHI�ZFNEKQREFK�QNV�QPP�DMURFNEKQREFKD�QNV�RFNDMPEQNEDo�_OEH�EHI�b_NIKo�̀KRHOEIRE�QNV�ZFNDEKMREOFN�pQNQTIK�NQXIV�QD�QN�̀VVOEOFNQP�nNDMKIV[��ZFSIKQTI�XMDE�UI�GKFSOVIV�FN�Q�GIK�GKFtIREo�GIK�PFRQEOFN�UQDOD[P̀P�GKFGIKEW�VQXQTI�ONDMKQNRI�DHQPP�ONRPMVI�RFSIKQTI�YFK�IzGPFDOFNo�RFPPQGDIo�QNV�MNVIKTKFMNV�FGIKQEOFND[h��iijijkj��ZFXXIKROQP�̀MEFXFUOPI�mOQUOPOEW�nNDMKQNRI�RFSIKONT�F_NIV�QNV�KINEIV�SIHORPID�FGIKQEIV�UW�EHI�ZFNEKQREFK�_OEH�GFPORW�POXOED�FY�NFE�PIDD�EHQN�FNI�XOPPOFN�cvxowwwowwwe�RFXUONIV�DONTPI�POXOE�QNV�QTTKITQEI�YFK�UFVOPW�ONtMKW�QNV�GKFGIKEW�VQXQTI[��nNRPMVONT�{FVOPW�nNtMKW�QNV�aKFGIKEW�gQXQTI�YFK�EHI�FGIKQEOFN�FY�̀NW�̀MEF�cqWXUFP�xe�MDIV�ON�RFNNIREOFN�_OEH�JFKL�EF�UI�RFXGPIEIV�UW�EHI�ZFNEKQREFK�QNV�QPP�DMURFNEKQREFKD�QNV�RFNDMPEQNEDo�_OEH�EHI�b_NIKo�K̀RHOEIREo�QNV�ZFNDEKMREOFN�pQNQTIK�NQXIV�QD�̀VVOEOFNQP�nNDMKIVD�QNV�Q�JQOSIK�FY�qMUKFTQEOFN�̂NVFKDIXINE[h��iijijkj��\HI��XUKIPPQ�mOQUOPOEW�nNDMKQNRI�RFSIKQTI�DHQPP�GKFSOVI�QVVOEOFNQP�POXOED�FY�POQUOPOEW�RFSIKQTI�FSIK�QNV�QUFSI�EHI�lINIKQP�mOQUOPOEW�QNV�̀MEFXFUOPI�mOQUOPOEW�RFSIKQTID�KI]MOKIV�UW�EHOD�̀TKIIXINE�FN�Q�YFPPF_rYFKX�UQDOD�_OEH�EHI�b_NIKo�̀KRHOEIREo�QNV�ZFNDEKMREOFN�pQNQTIK�NQXIV�QD�̀VVOEOFNQP�nNDMKIVD�QNV�Q�JQOSIK�FY�qMUKFTQEOFN�N̂VFKDIXINE[���XUKIPPQ�mOQUOPOEW�nNDMKQNRIuQ̂RH�bRRMKKINRI�mOXOE v�owwwowwwT̀TKITQEI v�owwwowwwh��iijijkjk�JFKLIKsD�ZFXGINDQEOFN�nNDMKQNRI�RFSIKONT�EHI�FUPOTQEOFND�FY�EHI�ZFNEKQREFK�ON�QRRFKVQNRI�_OEH�QGGPORQUPI�PQ_�QE�DEQEMEFKW�POXOED�QNV�̂XGPFWIKsD�mOQUOPOEW�nNDMKQNRI�_OEH�Q�GFPORW�POXOE�FY�NFE�PIDD�EHQN�KI]MOKIV�UW�QGGPORQUPI�PQ_o�RFSIKONT�QPP�FGIKQEOFND�MNVIK�EHOD�̀TKIIXINEo�_HIEHIK�GIKYFKXIV�UW�EHI�ZFNEKQREFKo�OED�DMURFNEKQREFKD�FK�RFNDMPEQNEDo�RFNEQONONT�Q�{PQNLIE�JQOSIK�FY�qMUKFTQEOFN�̂NVFKDIXINE[h��iijijkj��b_NIKsD�QNV�ZFNEKQREFKsD�aKFEIREOSI�mOQUOPOEW�nNDMKQNRI�������������������������������������������uQ̂RH�bRRMKKINRI vxowwwowwwT̀TKITQEI vdowwwowwwh��iijijkj��{MOPVIKsD��ODL�nNDMKQNRIo�EHI�lINIKQP�ZFNEKQREFK�DHQPP�GKFSOVI�GKFGIKEW�VQXQTI�ONDMKQNRI�FN�Q�UMOPVIKsD�KODL��QPP�KODL��FK�I]MOSQPINE�GFPORW�YFKX�ON�EHI�QXFMNE�FY�EHI�ONOEOQP�RFNEKQRE�DMX�GPMD�EHI�SQPMI�FY�DMUDI]MINE�RFNEKQRE�XFVOYORQEOFND�QNV�EHI�RFDE�FY�XQEIKOQPD�DMGGPOIV�FK�ONDEQPPIV�UW�FEHIKDo�RFXGKODONT�EHI�EFEQP�SQPMI�YFK�EHI�INEOKI�GKFtIRE�QE�EHI�DOEI�FN�Q�KIGPQRIXINE�RFDE�UQDOD�_OEHFME�FGEOFNQP�VIVMREOUPID[��\HI�YFKX�FY�EHI�GFPORW�DHQPP�UI�ZFXGPIEIV��QPMI[��\HI�GFPORW�VIVMREOUPI�XMDE�UI�NF�TKIQEIK�EHQN�v�owww�GIK�FRRMKKINRI[h��iijijkj��nY�KI]MOKIV�UW�EHI�ZFNEKQRE�gFRMXINEDo�ZFNEKQREFK�DHQPP�GKFSOVI�ZFNEKQREFKsD�aFPPMEOFN�mOQUOPOEW�ZFSIKQTI�
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DEF�GHIJHKLH�GIDKJMJEK�NODIOPOKQ�RLSJTDUJ�EDMOEU�KVJ�WXEJT�DH�DE�GFFOKOLEDP�YEHZTJF[�OE�KVJ�DMLZEK�L\�]̂[___[___�\LT�̀DaV�WaaZTTJEaJ[�\LT�D�bJTOLF�L\�KVTJJ�cde�QJDTH�\LPPLXOEU�KVJ�DaaJbKDEaJ�IQ�WXEJT�L\�D�RJTKO\OaDKJ�L\�fZIHKDEKODP�RLMbPJKOLEg��hVJ�GHIJHKLH�GIDKJMJEK�NODIOPOKQ�YEHZTDEaJ�HVDPP�HbJaO\Q�DEQ�POMOKDKOLEH�LE�KVJ�aLMbPJKJF�LbJTDKOLEH�KOMJ�bJTOLF[�HZIiJaK�KL�KVJ�WXEJTjH�DbbTLSDP�XVOaV�MDQ�IJ�XOKVVJPF�DK�KVJ�WXEJTjH�LbKOLEg��hVJ�GHIJHKLH�GIDKJMJEK�NODIOPOKQ�YEHZTDEaJ�HVDPP�OEFJMEO\Q�KVJ�WXEJT�DEF�bTLSOFJ�KVJ�WXEJT�XOKV�D�FJ\JEHJ�HVLZPF�KVJTJ�IJ�DE�LaaZTTJEaJ�aTJDKOEU�bLKJEKODP�PODIOPOKQ�\LT�KVJ�WXEJTg��Y\�KVJ�GHIJHKLH�GIDKJMJEK�NODIOPOKQ�RLSJTDUJ�TJkZOTJF�VJTJOE�OH�ELK�DSDOPDIPJ�\TLM�DE�OEHZTDEaJ�aDTTOJT�POaJEHJF�KL�FL�IZHOEJHH�OE�KVJ�HKDKJ�L\�lJX�mLTn[�RLEKTDaKLT�MZHK�ELKO\Q�WXEJT�OE�XTOKOEU�DH�HLLE�DH�bTDaKOaDPg����������������������� �o��ppqpqrqs�hVJ�RLEKTDaKLT�HVDPP�bTLSOFJ�KL�KVJ�WXEJT�\LT�JDaV�L\�KVJ�OEHZTDEaJ�aLSJTDUJH�TJkZOTJF�VJTJOE�LEJ�LTOUOEDP�LT�LEJ�aJTKO\OJF�aLbQ�L\�KVJ�LTOUOEDP�bLPOaQ�L\�OEHZTDEaJ[�OEaPZFOEU�DPP�JEFLTHJMJEKH[�bPZH�LEJ�aJTKO\OaDKJ�L\�OEHZTDEaJ�LE�GRRWtu�vLTM�̂wf�DaaLMbDEOJF�IQ�GYG�vLTM�xyzw[�XOKV�D�ITOJ\�FJHaTObKOLE�L\�KVJ�bTLiJaK�LT�HJTSOaJg�hVJ�bLPOaOJH�DEF�aJTKO\OaDKJH�HVDPP�HVLX�KVJ�WXEJT[�KVJ�GTaVOKJaK[�DEF�KVJ�RLEHKTZaKOLE�{DEDUJT�DH�DE�DFFOKOLEDP�OEHZTJF�LE�KVJ�RLMbTJVJEHOSJ�xJEJTDP�NODIOPOKQ[�GZKLMLIOPJ�NODIOPOKQ[�ZMITJPPD�LT�J|aJHH�bLPOaOJH[�DEF�KVJ�WXEJT�DH�KVJ�lDMJF�YEHZTJF�LE�KVJ�WXEJTjH�}TLKJaKOSJ�NODIOPOKQ�YEHZTDEaJ�bLPOaQg��GPP�HZaV�OEHZTDEaJ�HVDPP�IJ�XTOKKJE�XOKVLZK�J|bJEHJ�KL�KVJ�WXEJT�IQ�DE�OEHZTDEaJ�aLMbDEQ�DZKVLTO~JF�KL�bTLSOFJ�OEHZTDEaJ�OE�KVJ�fKDKJ�L\�lJX�mLTn�XOKV�DE�G{��JHK�TDKOEU�L\�G��LT�IJKKJT[�HVDPP�IJ�FTDXE�LE�HKDEFDTF�\LTMH�DbbTLSJF�IQ�KVJ�lJX�mLTn�fKDKJ�YEHZTDEaJ�uJbDTKMJEK�DEF�HVDPP�bTLKJaK�KVJ�RLEKTDaKLT[�OKH�HZIaLEKTDaKLTH�DEF�aLEHZPKDEKH[�DEF�KVJ�WXEJT[�KVJ�GTaVOKJaK�DEF�KVJ�RLEHKTZaKOLE�{DEDUJT�\TLM�PODIOPOKQ�\LT�aPDOMH�\LT�bJTHLEDP�OEiZTQ[�FJDKV�DEF�bTLbJTKQ�FDMDUJ�XVOaV�MDQ�DTOHJ�\TLM�bJT\LTMDEaJ�ZEFJT�KVJ�RLEKTDaK�uLaZMJEKHg��o��ppqpqrqsqp��GK�KVJ�TJkZJHK�L\�KVJ�WXEJT[�KVJ�OHHZOEU�OEHZTDEaJ�aLMbDEQ[�DUJEKH�DEF�LT�DZKVLTO~JF�TJbTJHJEKDKOSJH�HVDPP�HJK�\LTKV�OE�XTOKOEU�KVDK�KVJTJ�DTJ�EL�bJEFOEU�aPDOMH�DUDOEHK�KVJ�OEHZTJF�DEF�LT�KVDK�KVJTJ�OH�DMbPJ�aLSJTDUJ�TJMDOEOEU�KL�aLSJT�KVJ�OEHZTJF�OE�KVJ�JSJEK�L\�D�aPDOMg� o��ppqpqrqsq���GK�KVJ�TJkZJHK�L\�KVJ�WXEJT[�KVJ�OHHZOEU�OEHZTDEaJ�aLMbDEQ[�DUJEKH�DEF�LT�DZKVLTO~JF�TJbTJHJEKDKOSJH�HVDPP�HJK�\LTKV�OE�XTOKOEU�KVDK�KVJ�OEHZTDEaJ��cze�DbbPOJH�KL�DPP�LbJTDKOLEH�L\�KVJ�RLEKTDaKLT�OE�aLEEJaKOLE�XOKV�KVJ��LTn�KL�IJ�bJT\LTMJF�ZEFJT�KVOH�GUTJJMJEK��ĉe�DbbPOJH�LE�KVJ�J\\JaKOSJ�FDKJH�HKDKJF[�XVJKVJT�LT�ELK�KVJ�GUTJJMJEK�IJKXJJE�KVJ�RLEKTDaKLT�DEF�KVJ�WXEJT�VDH�IJJE�J|JaZKJF��DEF�cde�OH�XTOKKJE�OE�DaaLTFDEaJ�XOKV�KVJ�aLMbDEQjH�TJUZPDT�bLPOaOJH�DEF�JEFLTHJMJEKHgo��ppqpqrqsq���̀DaV�bLPOaQ�MZHK�bTLSOFJ�KVJ�WXEJT�KVOTKQ�cd_e�FDQH�DFSDEaJ�XTOKKJE�ELKOaJ�bTOLT�KL�aDEaJPPDKOLE[�D�TJFZaKOLE�OE�aLSJTDUJ[�DEF�LT�ELE�TJEJXDP�L\�KVJ�bLPOaQgo��ppqpqrqsqr���OKVOE�KVTJJ�cde�IZHOEJHH�FDQH�L\�KVJ�FDKJ�KVJ�RLEKTDaKLT�IJaLMJH�DXDTJ�L\�DE�OMbJEFOEU�LT�DaKZDP�aDEaJPPDKOLE�LT�J|bOTDKOLE�L\�DEQ�OEHZTDEaJ�TJkZOTJF�IQ�KVJ�RLEKTDaK�uLaZMJEKH[�KVJ�RLEKTDaKLT�HVDPP�bTLSOFJ�ELKOaJ�FOTJaKPQ�KL�KVJ�WXEJT�DEF�OKH�ILEFOEU�aLMbDEQ[�DEF�HJbDTDKJPQ�KL�KVJ�RLEHKTZaKOLE�{DEDUJT[�L\�HZaV�OMbJEFOEU�LT�DaKZDP�aDEaJPPDKOLE�LT�J|bOTDKOLEg��bLE�TJaJObK�L\�ELKOaJ�\TLM�KVJ�RLEKTDaKLT[�KVJ�WXEJT�HVDPP[�ZEPJHH�KVJ�PDbHJ�OE�aLSJTDUJ�DTOHJH�\TLM�DE�DaK�LT�LMOHHOLE�L\�KVJ�WXEJT[�VDSJ�KVJ�TOUVK�KL�HKLb�KVJ��LTn�ZEKOP�KVJ�PDbHJ�OE�aLSJTDUJ�VDH�IJJE�aZTJF�IQ�KVJ�bTLaZTJMJEK�L\�TJbPDaJMJEK�aLSJTDUJ�IQ�KVJ�RLEKTDaKLTg�hVJ�\ZTEOHVOEU�L\�ELKOaJ�IQ�KVJ�RLEKTDaKLT�HVDPP�ELK�TJPOJSJ�KVJ�RLEKTDaKLT�L\�DEQ�aLEKTDaKZDP�LIPOUDKOLE�KL�bTLSOFJ�DEQ�TJkZOTJF�aLSJTDUJgo�ppq����������������������������������������o�ppq�qp�hVJ�WXEJT�HVDPP�bZTaVDHJ�DEF�MDOEKDOE�OEHZTDEaJ�L\�KVJ�KQbJH�DEF�POMOKH�L\�PODIOPOKQ[�aLEKDOEOEU�KVJ�JEFLTHJMJEKH[�DEF�HZIiJaK�KL�KVJ�KJTMH�DEF�aLEFOKOLEH[�DH�FJHaTOIJF�OE�KVJ�GUTJJMJEK�LT�JPHJXVJTJ�OE�KVJ�RLEKTDaK�uLaZMJEKHg�hVJ�WXEJT�HVDPP�bZTaVDHJ�DEF�MDOEKDOE�KVJ�TJkZOTJF�OEHZTDEaJ�\TLM�DE�OEHZTDEaJ�aLMbDEQ�LT�OEHZTDEaJ�aLMbDEOJH�PDX\ZPPQ�DZKVLTO~JF�KL�OHHZJ�OEHZTDEaJ�OE�KVJ�iZTOHFOaKOLE�XVJTJ�KVJ�}TLiJaK�OH�PLaDKJFgRLEKTDaKLT�XDOSJH�DPP�TOUVKH�DUDOEHK�cze�WXEJT�DEF�DEQ�L\�OKH�DUJEKH[�DEF�JMbPLQJJH��ĉe�KVJ�RLEHKTZaKOLE�{DEDUJT�DEF�RLEHKTZaKOLE�{DEDUJTjH�aLEHZPKDEKH��cde�KVJ�GTaVOKJaK�DEF�GTaVOKJaKjH�aLEHZPKDEKH�\LT�FDMDUJH�aDZHJF�IQ�\OTJ[�LT�LKVJT�aDZHJH�L\�PLHH[�KL�KVJ�J|KJEK�KVLHJ�PLHHJH�DTJ�aLSJTJF�IQ�bTLbJTKQ�OEHZTDEaJ�TJkZOTJF�IQ�KVJ�GUTJJMJEK�LT�LKVJT�bTLbJTKQ�OEHZTDEaJ�DbbPOaDIPJ�KL�KVJ�}TLiJaK[�J|aJbK�HZaV�TOUVKH�DH�KVJQ�VDSJ�KL�bTLaJJFH�L\�HZaV�OEHZTDEaJg�hVJ�bLPOaOJH�L\�OEHZTDEaJ�bZTaVDHJF�DEF�MDOEKDOEJF�IQ�JDaV�bJTHLE�LT�JEKOKQ�DUTJJOEU�KL�XDOSJ�aPDOMH�bZTHZDEK�KL�KVOH�fJaKOLE�zzĝgz�HVDPP�ELK�bTLVOIOK�KVOH�XDOSJT�L\�HZITLUDKOLEg�hVOH�XDOSJT�L\�HZITLUDKOLE�HVDPP�IJ�J\\JaKOSJ�DH�KL�D�bJTHLE�LT�JEKOKQ�cze�JSJE�KVLZUV�KVDK�bJTHLE�LT�JEKOKQ�XLZPF�LKVJTXOHJ�VDSJ�D�FZKQ�L\�OEFJMEO\OaDKOLE[�aLEKTDaKZDP�LT�LKVJTXOHJ[�ĉe�JSJE�KVLZUV�KVDK�bJTHLE�LT�JEKOKQ�FOF�ELK�bDQ�KVJ�OEHZTDEaJ�bTJMOZM�FOTJaKPQ�LT�OEFOTJaKPQ[�LT�cde�XVJKVJT�LT�ELK�KVJ�bJTHLE�LT�JEKOKQ�VDF�DE�OEHZTDIPJ�OEKJTJHK�OE�KVJ�FDMDUJF�bTLbJTKQg
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D�EEFGFG�HIJKLMN�OP�QLMRSITN�UNVLJMNW�QMPXNMOY�Z[TLMI[RNF�\]�̂_̀�abc̀d�]efgh�̂i�jkdl_eh̀�ecm�nefĉefc�̂_̀�d̀okfd̀m�jdij̀d̂p�fchkdecl̀q�bf̂_�egg�i]�̂_̀�lir̀des̀h�ecm�fc�̂_̀�enikĉh�m̀hldft̀m�fc�̂_̀�usd̀̀ ǹ ĉ�id�̀gh̀b_̀d̀�fc�̂_̀�viĉdel̂�wilkǹ ĉhq�̂_̀�abc̀d�h_egg�fc]idn�tî_�̂_̀�viĉdel̂id�ecm�̂_̀�vicĥdkl̂fic�xeces̀dq�h̀jedềgp�ecm�fc�bdf̂fcsq�jdfid�̂i�linǹcl̀ǹ ĉ�i]�̂_̀�yidz{�|jic�d̀l̀fĵ�i]�cîfl̀�]din�̂_̀�abc̀dq�̂_̀�viĉdel̂id�nep�m̀gep�linǹcl̀ǹ ĉ�i]�̂_̀�yidz�ecm�nep�it̂efc�fchkdecl̀�̂_ê�bfgg�jdî̀ l̂�̂_̀�fĉ̀ d̀ĥh�i]�̂_̀�viĉdel̂idq�}ktliĉdel̂idhq�ecm�}kt~}ktliĉdel̂idh�fc�̂_̀�yidz{�y_̀c�̂_̀�]efgkd̀�̂i�jdirfm̀�lir̀des̀�_eh�t̀ c̀�lkd̀m�id�d̀higr̀mq�̂_̀�viĉdel̂�}kn�ecm�viĉdel̂��fǹ�h_egg�t̀�̀okf̂etgp�em�kĥ̀m{�\c�̂_̀�̀r̀ĉ�̂_̀�abc̀d�]efgh�̂i�jdilkd̀�lir̀des̀q�̂_̀�abc̀d�befr̀h�egg�dfs_̂h�esefcĥ�̂_̀�viĉdel̂idq�}ktliĉdel̂idhq�ecm�}kt~hktliĉdel̂idh�̂i�̂_̀�̀�̂̀ ĉ�̂_̀�gihh�̂i�̂_̀�abc̀d�bikgm�_er̀�t̀ c̀�lir̀d̀m�tp�̂_̀�fchkdecl̀�̂i�_er̀�t̀ c̀�jdilkd̀m�tp�̂_̀�abc̀d{��_̀�liĥ�i]�̂_̀�fchkdecl̀�h_egg�t̀�l_eds̀m�̂i�̂_̀�abc̀d�tp�e�v_ecs̀�adm̀d{�\]�̂_̀�abc̀d�mìh�cî�jdirfm̀�bdf̂̀̂ c�cîfl̀q�ecm�̂_̀�viĉdel̂id�fh�menes̀m�tp�̂_̀�]efgkd̀�id�c̀sg̀l̂�i]�̂_̀�abc̀d�̂i�jkdl_eh̀�id�nefĉefc�̂_̀�d̀okfd̀m�fchkdecl̀q�̂_̀�abc̀d�h_egg�d̀fntkdh̀�̂_̀�viĉdel̂id�]id�egg�d̀ehicetg̀�liĥh�ecm�menes̀h�ê̂dftk̂etg̀�̂_̀d̀̂i{D�EEFGF���POJRN�P���I[RNKKIOJP[�PM���XJMIOJP[�P����[NM�T�UNVLJMNW�QMPXNMOY�Z[TLMI[RNF�yf̂_fc�̂_d̀̀�����tkhfc̀hh�meph�i]�̂_̀�mề�̂_̀�abc̀d�t̀liǹh�ebed̀�i]�ec�fnj̀cmfcs�id�el̂keg�lecl̀ggêfic�id�̀�jfdêfic�i]�ecp�jdij̀d̂p�fchkdecl̀�d̀okfd̀m�tp�̂_̀�viĉdel̂�wilkǹ ĉhq�̂_̀�abc̀d�h_egg�jdirfm̀�cîfl̀�mfd̀l̂gp�̂i�̂_̀�viĉdel̂idq�ecm�h̀jedềgp�̂i�̂_̀�vicĥdkl̂fic�xeces̀dq�i]�hkl_�fnj̀cmfcs�id�el̂keg�lecl̀ggêfic�id�̀�jfdêfic{�|cg̀hh�̂_̀�gejh̀�fc�lir̀des̀�edfh̀h�]din�ec�el̂�id�infhhfic�i]�̂_̀�viĉdel̂id������̂_̀�viĉdel̂idq�kjic�d̀l̀fĵ�i]�cîfl̀�]din�̂_̀�abc̀dq�h_egg�_er̀�̂_̀�dfs_̂�̂i�ĥij�̂_̀�yidz�kĉfg�̂_̀�gejh̀�fc�lir̀des̀�_eh�t̀ c̀�lkd̀m�tp�̂_̀�jdilkd̀ǹ ĉ�i]�d̀jgel̀ǹ ĉ�lir̀des̀�tp�̀f̂_̀d�̂_̀�abc̀d�id�̂_̀�viĉdel̂id������̂_̀�viĉdel̂��fǹ�ecm�viĉdel̂�}kn�h_egg�t̀�̀okf̂etgp�em�kĥ̀m��ecm�����̂_̀�abc̀d�befr̀h�egg�dfs_̂h�esefcĥ�̂_̀�viĉdel̂idq�}ktliĉdel̂idhq�ecm�}kt~hktliĉdel̂idh�̂i�̂_̀�̀�̂̀ ĉ�ecp�gihh�̂i�̂_̀�abc̀d�bikgm�_er̀�t̀ c̀�lir̀d̀m�tp�̂_̀�fchkdecl̀�_em�f̂�cî�̀�jfd̀m�id�t̀ c̀�lecl̀gg̀m{�\]�̂_̀�viĉdel̂id�jkdl_eh̀h�d̀jgel̀ǹ ĉ�lir̀des̀q�̂_̀�liĥ�i]�̂_̀�fchkdecl̀�h_egg�t̀�l_eds̀m�̂i�̂_̀�abc̀d�tp�ec�ejjdijdfề�v_ecs̀�adm̀d{��_̀�]kdcfh_fcs�i]�cîfl̀�tp�̂_̀�abc̀d�h_egg�cî�d̀gf̀r̀�̂_̀�abc̀d�i]�ecp�liĉdel̂keg�itgfsêfic�̂i�jdirfm̀�d̀okfd̀m�fchkdecl̀{D�EEF���IJ�NMT�P���L�MP�IOJP[��[NM�T�Z[TLMI[RND�EEF�FE��_̀�abc̀d�ecm�viĉdel̂id�befr̀�egg�dfs_̂h�esefcĥ�����̀el_�î_̀d�ecm�ecp�i]�̂_̀fd�hktliĉdel̂idhq�hkt~hktliĉdel̂idhq�es̀ĉhq�ecm�̀njgip̀ h̀q�̀el_�i]�̂_̀�î_̀d������̂_̀�vicĥdkl̂fic�xeces̀d�ecm�vicĥdkl̂fic�xeces̀d�h�lichkĝeĉh������̂_̀�udl_f̂̀l̂�ecm�udl_f̂̀l̂�h�lichkĝeĉh������î_̀d�viĉdel̂idh�ecm�ecp�i]�̂_̀fd�hktliĉdel̂idhq�hkt~hktliĉdel̂idhq�es̀ĉhq�ecm�̀njgip̀ h̀��ecm�����}̀jedề�viĉdel̂idhq�f]�ecpq�ecm�ecp�i]�̂_̀fd�hktliĉdel̂idhq�hkt~hktliĉdel̂idhq�es̀ĉhq�ecm�̀njgip̀ h̀q�]id�menes̀h�lekh̀m�tp�]fd̀q�id�î_̀d�lekh̀h�i]�gihhq�̂i�̂_̀��̀̀̂ ĉ�̂_ih̀�gihh̀h�ed̀�lir̀d̀m�tp�jdij̀d̂p�fchkdecl̀�d̀okfd̀m�tp�̂_̀�usd̀̀ ǹ ĉ�id�î_̀d�jdij̀d̂p�fchkdecl̀�ejjgfletg̀�̂i�̂_̀��di�̀l̂q�̀�l̀ĵ�hkl_�dfs_̂h�eh�̂_̀p�_er̀�̂i�jdil̀ m̀h�i]�hkl_�fchkdecl̀{��_̀�abc̀d�id�viĉdel̂idq�eh�ejjdijdfềq�h_egg�d̀okfd̀�hfnfged�bdf̂̀̂ c�befr̀dh�fc�]erid�i]�̂_̀�fcmfrfmkegh�ecm�̀ĉf̂f̀h�fm̀ĉf]f̀m�etir̀�]din�̂_̀�vicĥdkl̂fic�xeces̀dq�vicĥdkl̂fic�xeces̀d�h�lichkĝeĉhq�udl_f̂̀l̂q�udl_f̂̀l̂�h�lichkĝeĉhq�î_̀d�viĉdel̂idhq�}̀jedề�viĉdel̂idhq�hktliĉdel̂idhq�ecm�hkt~hktliĉdel̂idh{��_̀�jigflf̀h�i]�fchkdecl̀�jkdl_eh̀m�ecm�nefĉefc̀m�tp�èl_�j̀dhic�id�̀ĉf̂p�esd̀̀fcs�̂i�befr̀�lgefnh�jkdhkeĉ�̂i�̂_fh�}̀l̂fic���{�{��h_egg�cî�jdi_ftf̂�̂_fh�befr̀d�i]�hktdisêfic{��_fh�befr̀d�i]�hktdisêfic�h_egg�t̀�̀]]̀l̂fr̀�eh�̂i�e�j̀dhic�id�̀ĉf̂p�����̀r̀c�̂_iks_�̂_ê�j̀dhic�id�̀ĉf̂p�bikgm�î_̀dbfh̀�_er̀�e�mk̂p�i]�fcm̀ncf]flêficq�liĉdel̂keg�id�î_̀dbfh̀q�����̀r̀c�̂_iks_�̂_ê�j̀dhic�id�̀ĉf̂p�mfm�cî�jep�̂_̀�fchkdecl̀�jd̀nfkn�mfd̀l̂gp�id�fcmfd̀l̂gpq�id�����b_̀ _̂̀d�id�cî�̂_̀�j̀dhic�id�̀ĉf̂p�_em�ec�fchkdetg̀�fĉ̀ d̀ĥ�fc�_̂̀�menes̀m�jdij̀d̂p{nep�jkdl_eh̀�ecm�nefĉefc�fchkdecl̀�fc�f̂h�mfhld̀̂fic{D�EEF�FG�\]�mkdfcs�̂_̀��di�̀l̂�licĥdkl̂fic�j̀dfim�̂_̀�abc̀d�fchkd̀h�jdij̀d̂f̀hq�d̀eg�id�j̀dhiceg�id�tî_q�ê�id�em�el̀ĉ�î�̂_̀�hf̂̀�tp�jdij̀d̂p�fchkdecl̀�kcm̀d�jigflf̀h�h̀jedề�]din�̂_ih̀�fchkdfcs�̂_̀��di�̀l̂q�id�f]�e]̂̀d�]fceg�jepǹ ĉ�jdij̀d̂p�fchkdecl̀�fh�̂i�t̀�jdirfm̀m�ic�̂_̀�linjg̀̂ m̀��di�̀l̂�̂_diks_�e�jigflp�id�jigflf̀h�î_̀d�̂_ec�̂_ih̀�fchkdfcs�̂_̀��di�̀l̂�mkdfcs�̂_̀�licĥdkl̂fic�j̀dfimq�̂i�̂_̀�̀�̂̀ ĉ�j̀dnfhhftg̀�tp�hkl_�jigflf̀hq�̂_̀�abc̀d�befr̀h�egg�dfs_̂h�fc�ellidmecl̀�bf̂_�̂_̀�̂̀dnh�i]�}̀l̂fic���{�{��]id�menes̀h�lekh̀m�tp�]fd̀�id�î_̀d�lekh̀h�i]�gihh�lir̀d̀m�tp�̂_fh�h̀jedề�jdij̀d̂p�fchkdecl̀{D�EEF���PTT�P���TN���LTJ[NTT�Z[ONMMLXOJP[��I[W� NKIY�J[��P¡XKNOJP[�Z[TLMI[RN�_̀�abc̀dq�ê�̂_̀�abc̀d�h�iĵficq�nep�jkdl_eh̀�ecm�nefĉefc�fchkdecl̀�̂_ê�bfgg�jdî̀ l̂�̂_̀�abc̀d�esefcĥ�gihh�i]�kh̀�i]�̂_̀�abc̀d�h�jdij̀d̂pq�id�̂_̀�fcetfgf̂p�̂i�licmkl̂�cidneg�ij̀dêfichq�mk̀�̂i�]fd̀�id�î_̀d�lekh̀h�i]�gihh{��_̀�abc̀d�befr̀h�egg�dfs_̂h�i]�el̂fic�esefcĥ�̂_̀�viĉdel̂idq�udl_f̂̀l̂q�ecm�vicĥdkl̂fic�xeces̀d�]id�gihh�i]�kh̀�i]�̂_̀�abc̀d�h�jdij̀d̂pq�mk̀�̂i�]fd̀�id�î_̀d�_e¢edmh�_ib̀r̀d�lekh̀m{
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DEFGHFIJKLE�MHKN�JKN�DJOIEKP�MHKNQ�RRST�UNVWXPIEKP�JKN�YEPPZEIEKP�HG�[KXWFEN�\HXXQ�RRSTSR�]�̂_̀ �̀ab̀cdef�cbfed�ghe�id_iedgj�ab̀cdkble�demcadef�nj�ghe�]odeepebg�̀hk̂̂�ne�kfqc̀gef�nj�ghe�rsbed�k̀�tafclakdj�kbf�pkfe�ikjkn̂e�g_�ghe�rsbed�k̀�tafclakdj�t_d�ghe�ab̀cdef̀u�k̀�ghead�abgedèg̀�pkj�kiiekdu�̀cnqelg�g_�demcadepebg̀�_t�kbj�kiîalkn̂e�p_dgokoee�l̂kc̀e�kbf�_t�velga_b�wwxyxzx�{he�rsbed�̀hk̂̂�ikj�ghe�|_b̀gdclga_b�}kbkoedu�]dlhagelg�kbf�|_bgdklg_d�ghead�qc̀g�̀hkdè�_t�ab̀cdkble�id_leef̀�delea~ef�nj�ghe�rsbedu�kbf�nj�kiid_idakge�kodeepebg̀�ghe�|_b̀gdclga_b�}kbkoedu�]dlhagelg�kbf�|_bgdklg_d�̀hk̂̂�pk�e�ikjpebg̀�g_�ghead�l_b̀ĉgkbg̀�kbf�vcnl_bgdklg_d̀�ab�̀apâkd�pkbbedxQ�RRSTS���da_d�g_�̀egĝepebg�_t�kb�ab̀cdef�̂_̀ ù�ghe�rsbed�̀hk̂̂�b_gatj�ghe�|_bgdklg_d�_t�ghe�gedp̀�_t�ghe�id_i_̀ef�ègĝepebg�k̀�sê̂�k̀�ghe�id_i_̀ef�k̂̂_lkga_b�_t�ghe�ab̀cdkble�id_leef̀x�{he�|_bgdklg_d�̀hk̂̂�hk~e�w��fkj̀�td_p�deleaig�_t�b_gale�g_�_nqelg�g_�ghe�id_i_̀ef�̀egĝepebg�_d�k̂̂_lkga_b�_t�ghe�id_leef̀x��t�ghe�|_bgdklg_d�f_è�b_g�_nqelgu�ghe�rsbed�̀hk̂̂�̀egĝe�ghe�̂_̀ �̀kbf�ghe�|_bgdklg_d�̀hk̂̂�ne�n_cbf�nj�ghe�̀egĝepebg�kbf�k̂̂_lkga_bx��i_b�deleaigu�ghe�rsbed�h̀k̂̂�fei_̀ag�ghe�ab̀cdkble�id_leef̀�ab�k�̀eikdkge�kll_cbg�kbf�pk�e�ghe�kiid_idakge�fàgdancga_b̀x�{hedektgedu�at�b_�_ghed�kodeepebg�à�pkfe�_d�ghe�rsbed�f_è�b_g�gedpabkge�ghe�|_bgdklg�t_d�l_b~ebaebleu�ghe�rsbed�kbf�|_bgdklg_d�h̀k̂̂�e�elcge�k�|hkboe�rdfed�t_d�del_b̀gdclga_b�_t�ghe�fkpkoef�_d�fègd_jef��_d��ab�ghe�kp_cbg�k̂̂_lkgef�t_d�ghkg�icdi_̀ex��t�ghe�|_bgdklg_d�gapêj�_nqelg̀�g_�eaghed�ghe�gedp̀�_t�ghe�id_i_̀ef�̀egĝepebg�_d�ghe�k̂̂_lkga_b�_t�ghe�id_leef̀u�ghe�rsbed�pkj�id_leef�g_�̀egĝe�ghe�ab̀cdef�̂_̀ ù�kbf�kbj�fàicge�negseeb�ghe�rsbed�kbf�|_bgdklg_d�kdàabo�_cg�_t�ghe�̀egĝepebg�_d�k̂̂_lkga_b�_t�ghe�id_leef̀�̀hk̂̂�ne�dè_̂~ef�icd̀ckbg�g_�]dgal̂e�wyx��ebfabo�dè_̂cga_b�_t�kbj�fàicgeu�ghe�rsbed�pkj�à̀ce�k�|_b̀gdclga_b�|hkboe��adelga~e�t_d�ghe�del_b̀gdclga_b�_t�ghe�fkpkoef�_d�fègd_jef��_d�xQ�RRS�SR��{he�|_bgdklg_d�pc̀g�tcdbàh�gs_��z��e�elcgef�vcdegj�n_bf̀u�eklh�ab�ghe�kp_cbg�emck̂�g_�_be�hcbfdef��w�����iedlebg�_t�ghe�|_bgdklg�vcpxQ��RRS�SRSR�{he��edt_dpkble��_bf�̀hk̂̂�ne�tcdbàhef�k̀�̀elcdagj�t_d�ghe�tkaghtĉ�iedt_dpkble�nj�ghe�|_bgdklg_d�_t�k̂̂�gedp̀�kbf�l_bfaga_b̀�_t�ghe�|_bgdklg��_lcpebg̀xQ��RRS�SRS��{he��kjpebg��_bf�̀hk̂̂�ne�tcdbàhef�k̀�̀elcdagj�t_d�ghe�l̂kap̀�_t�̂kn_ded̀�kbf�pkgedak̂̀�̀ciîaed̀xQ��RRS�SRS���_gh�n_bf̀�̀hk̂̂�ne�pkfe�_cg�g_�ghe�rsbedu�ideikdef�_b�k�p_fataef�]�]��_dp�]�wz�z�w��kbf�̀cnpaggef�nj�ghe�|_bgdklg_d�g_�ghe�rsbed�saghab�geb��w���fkj̀�_t�b_gatalkga_b�_t�l_bgdklg�kskdf�sagh�k̂̂�̀aobkgcdè�id_ied̂j�kl�b_ŝefoef�nj�k�b_gkdj�kbf�ab�̀gdalg�l_pîakble�sagh�kiîalkn̂e��es��_d��vgkge�̂ksxQ��RRS�SRS�SR��������������������� �¡��¢¢����£�¤��£�����¢¢�¥¤�¦��� ¤�¤��£¤���¤��§̈©ªvcdegj�hedenj�ska~è�b_gale�_t�kbf�l_b̀ebg̀�g_�kbj�kffaga_bu�k̂gedkga_bu�_pà̀a_bu�lhkboeu�e�geb̀a_b�_t�gapeu�_d�_ghed�p_fatalkga_b�_t�ghe�|_b̀gdclga_b�|_bgdklgx��vclh�kffaga_bu�k̂gedkga_bu�_pà̀a_bu�lhkboeu�e�geb̀a_b�_t�gapeu�_d�_ghed�p_fatalkga_b�_t�ghe�|_b̀gdclga_b�|_bgdklgu�_d�t_dnekdkble�_b�ghe�ikdg�_t�eaghed�ghe�rsbed�_d�ghe�|_bgdklg_d�g_�ghe�_ghedu�̀hk̂̂�b_g�dêek̀e�ghe�vcdegj�td_p�ag̀�_n̂aokga_b̀�hedecbfedx��vcdegj�tcdghed�kodeè�ghkg�ag�à�_n̂aokgef�cbfed�ghà�n_bf�g_�kbj�̀cllè̀_du�odkbgeeu�_d�k̀̀aobee�_t�ghe�rsbedx
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CDEFGH�IJEFFK�GLIG�MN�GLF�FOFNG�PQ�I�RFQIDSG�TH�GLF�UVNFE�MN�GLF�WFEQPEXINYF�PQ�GLF�UVNFEZK�PTSMJIGMPNK�GP�GLF�[PNGEIYGPE�DNRFE�GLF�[PNKGEDYGMPN�[PNGEIYG\�GLF�[PNGEIYGPE�PE�CDEFGH�KLISS�WEPOMRF�VEMGGFN�NPGMYF�PQ�RFQIDSG�GP�GLF�UVNFE�INR�GLF�UVNFE�KLISS�LIOF�GLMEGH�]̂_̀�RIHK�QEPX�EFYFMWG�PQ�KDYL�NPGMYF�VMGLMN�VLMYL�GP�YDEF�KDYL�RFQIDSG\�PE�KDYL�IRRMGMPNIS�EFIKPNITSF�WFEMPR�PQ�GMXF�IK�XIH�TF�EFaDMEFR�MQ�GLF�NIGDEF�PQ�GLF�RFQIDSG�MK�KDYL�GLIG�MG�YINZG�TF�YDEFR�VMGLMN�GLMEGH�]̂_̀�RIHKbcPGVMGLKGINRMNJ�INHGLMNJ�GP�GLF�YPNGEIEH�YPNGIMNFR�MN�GLF�[PNKGEDYGMPN�[PNGEIYG�TFGVFFN�GLF�[PNGEIYGPE�INR�GLF�UVNFE�PE�LFEFMN\�NP�XFFGMNJ�IXPNJ�UVNFE\�[PNGEIYGPE\�INR�CDEFGH\�PE�INH�YPXTMNIGMPN�GLFEFPQ\�MK�EFaDMEFR�IK�I�WEFdYPNRMGMPN�GP�UVNFE�RFYSIEMNJ�[PNGEIYGPE�MN�RFQIDSG�PE�WEMPE�GP�UVNFE�GFEXMNIGMNJ�GLF�[PNKGEDYGMPN�[PNGEIYG�VMGL�[PNGEIYGPEb��eNH�KDYL�EFaDMEFXFNGK�YPNGIMNFR�LFEFMN�IEF�VIMOFR�TH�GLF�[PNGEIYGPE�INR�GLF�CDEFGH�INR�IEF�DNFNQPEYFITSF�IJIMNKG�GLF�UVNFEb�fLMK�gPNR�MNYSDRFK�WFEQPEXINYF�TH�GLF�[PNGEIYGPE�PQ�INH�YPEEFYGMPN�INRhPE�VIEEINGH�PTSMJIGMPNK�YPNGIMNFR�MN�GLF�[PNKGEDYGMPN�[PNGEIYG\�MNYSDRMNJ�KDYL�WFEQPEXINYF�IQGFE�GLF�RIGF�PQ�CDTKGINGMIS�PE�iMNIS�[PXWSFGMPNbfLMK�gPNR�MK�JMOFN�IK�I�KGIGDGPEH�TPNR�PE�IK�EFaDMEFR�TH�GLF�[PNKGEDYGMPN�[PNGEIYG�INR�KFYGMPN�ĵ�IWWSMFK�VMGLPDG�FkYFWGMPNbl��mmnonmnpnq��rst�uvwxtyz�{|y}�~sv����|yzv�y�zst��|��|��y��x|}����vz�|y��y�������CDEFGH�LFEFTH�VIMOFK�NPGMYF�PQ�INR�YPNKFNGK�GP�INH�IRRMGMPN\�ISGFEIGMPN\�PXMKKMPN\�YLINJF\�FkGFNKMPN�PQ�GMXF\�PE�PGLFE�XPRMQMYIGMPN�PQ�GLF�[PNKGEDYGMPN�[PNGEIYGb��CDYL�IRRMGMPN\�ISGFEIGMPN\�PXMKKMPN\�YLINJF\�FkGFNKMPN�PQ�GMXF\�PE�PGLFE�XPRMQMYIGMPN�PQ�GLF�[PNKGEDYGMPN�[PNGEIYG\�PE�QPETFIEINYF�PN�GLF�WIEG�PQ�FMGLFE�GLF�UVNFE�PE�GLF�[PNGEIYGPE�GP�GLF�PGLFE\�KLISS�NPG�EFSFIKF�GLF�CDEFGH�QEPX�MGK�PTSMJIGMPNK�LFEFDNRFEb��CDEFGH�QDEGLFE�IJEFFK�GLIG�MG�MK�PTSMJIGFR�DNRFE�GLMK�TPNR�GP�INH�KDYYFKKPE\�JEINGFF\�PE�IKKMJNFF�PQ�GLF�UVNFEbCDEFGH�IJEFFK�GLIG�MN�GLF�FOFNG�PQ�I�RFQIDSG�TH�GLF�UVNFE�MN�GLF�WFEQPEXINYF�PQ�GLF�UVNFEZK�PTSMJIGMPNK�GP�GLF�[PNGEIYGPE�DNRFE�GLF�[PNKGEDYGMPN�[PNGEIYG\�GLF�[PNGEIYGPE�PE�CDEFGH�KLISS�WEPOMRF�VEMGGFN�NPGMYF�PQ�RFQIDSG�GP�GLF�UVNFE�INR�GLF�UVNFE�KLISS�LIOF�GLMEGH�]̂_̀�RIHK�QEPX�EFYFMWG�PQ�KDYL�NPGMYF�VMGLMN�VLMYL�GP�YDEF�KDYL�RFQIDSG\�PE�KDYL�IRRMGMPNIS�EFIKPNITSF�WFEMPR�PQ�GMXF�IK�XIH�TF�EFaDMEFR�MQ�GLF�NIGDEF�PQ�GLF�RFQIDSG�MK�KDYL�GLIG�MG�YINZG�TF�YDEFR�VMGLMN�GLMEGH�]̂_̀�RIHKbfLMK�gPNR�MK�JMOFN�IK�I�KGIGDGPEH�TPNR�PE�IK�EFaDMEFR�TH�GLF�[PNKGEDYGMPN�[PNGEIYG�INR�KFYGMPN�j��IWWSMFK�VMGLPDG�FkYFWGMPNbl��mmnonmno�fLF�CDEFGH�GLFEFPN�XDKG�TF�KDYL�CDEFGH�YPXWINH�PE�YPXWINMFK�IK�IEF�IDGLPEM�FR�INR�SMYFNKFR�GP�GEINKIYG�TDKMNFKK�MN�GLF�CGIGF�PQ�cFV��PE��INR��MNYSDRFR�PN�GLF��FWIEGXFNG�PQ�GLF�fEFIKDEHZK��MKGMNJ�PQ�eWWEPOFR�CDEFGMFK�VMGL�IN�DNRFEVEMGMNJ�SMXMG�PQ�IG�SFIKG���\___\___�PE�GLF�IXPDNG�PQ�GLF�TPNR\�VLMYLFOFE�MK�LMJLFEb���IYL�TPNR�XDKG�TF�WEPWFESH�KMJNFR�VMGL�IY�NPVSFRJXFNG�PQ�GLF�KMJNIGDEFKb��eGGPENFHKdMNdQIYG�VLP�KMJN�TPNRK�XDKG�QMSF�VMGL�FIYL�TPNR�I�YFEGMQMFR�YPWH�PQ�GLFME�WPVFE�PQ�IGGPENFH�GP�KMJN�KIMR�TPNRKb���OFEH�TPNR�XDKG�RMKWSIH�GLF�CDEFGHZK�gPNR�cDXTFEb��l��mmnonmn��eSS�gPNRK�KLISS�TF�XIMNGIMNFR�MN�QDSS�QPEYF�QPE�I�WFEMPR�PQ�GVFNGHdQPDE�]��̀�XPNGLK�IQGFE�GLF�RIGF�PQ�GLF�[PNGEIYGPEZK�IYYFWGINYF�PQ�QMNIS�WIHXFNG�IK�JDIEINGFF�GLIG�GLF�[PNGEIYGPE�VMSS�XI�F�JPPR�INH�QIDSGK�PE�RFQFYGK�MN�GLF��PE��IEMKMNJ�QEPX�MXWEPWFE�PE�RFQFYGMOF�VPE�XINKLMW�PE�XIGFEMISK�VLMYL�XIH�IWWFIE�RDEMNJ�GLF�WFEMPRb��l��mmnonmn��fLF�[PNGEIYGPE�KLISS��FFW�GLF�KDEFGH�MNQPEXFR�PQ�GLF�WEPJEFKK�PQ�GLF��PE�\�INR\�VLFEF�NFYFKKIEH\�PTGIMN�GLF�KDEFGHZK�YPNKFNG�GP\�PE�VIMOFE�PQ��]j̀�NPGMYF�PQ�YLINJFK�MN�GLF��PE���]�̀�EFaDFKG�QPE�EFRDYGMPN�PE�EFSFIKF�PQ�EFGFNGMPN��]̂̀�EFaDFKG�QPE�QMNIS�WIHXFNG��INR�]�̀�INH�PGLFE�XIGFEMIS�EFaDMEFR�TH�GLF�KDEFGHb��fLF�UVNFE�KLISS�TF�NPGMQMFR�TH�GLF�[PNGEIYGPE\�MN�VEMGMNJ\�PQ�ISS�YPXXDNMYIGMPNK�VMGL�GLF�KDEFGHb��fLF�UVNFE�XIH\�MN�GLF�PVNFEZK�KPSF�RMKYEFGMPN\�MNQPEX�KDEFGH�PQ�GLF�WEPJEFKK�PQ�GLF��PE��INR�PTGIMN�YPNKFNGK�IK�NFYFKKIEH�GP�WEPGFYG�GLF�UVNFEZK�EMJLGK\�MNGFEFKG\�WEMOMSFJFK�INR�TFNFQMGK�DNRFE�INH�TPNR�MKKDFR�MN�YPNNFYGMPN�VMGL�GLF��PE�bl��mmnonq��WPN�GLF�EFaDFKG�PQ�INH�WFEKPN�PE�FNGMGH�IWWFIEMNJ�GP�TF�I�WPGFNGMIS�TFNFQMYMIEH�PQ�TPNRK�YPOFEMNJ�WIHXFNG�PQ�PTSMJIGMPNK�IEMKMNJ�DNRFE�GLF�[PNGEIYG�PE�WFEQPEXINYF�DNRFE�GLF�[PNGEIYG��PYDXFNGK\�GLF�[PNGEIYGPE�KLISS�WEPXWGSH�QDENMKL�I�YPWH�PQ�GLF�TPNRK�INR�LFEFTH�IDGLPEM�FK�GLF�UVNFE�GP�QDENMKL�I�YPWH�PQ�GLF�TPNRKb
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DEFG�HIJKL�MNOPQRSPNQ�TKRUU�VQNWVPUX�SNQQLSP�YNQZ�QL[LSPL\�]X�PKL�MNOTPQ̂SP_NO�̀RORaLQ�NQ�bQSK_PLSP�NQ�cR_U_Oa�PN�SNOcNQW�PN�PKL�QLd̂_QLWLOPT�Nc�PKL�MNOPQRSP�eNŜWLOPTf�\_TSNgLQL\�]LcNQL�ĥ]TPROP_RU�MNWVULP_NOf�RO\�iKLPKLQ�NQ�ONP�cR]Q_SRPL\f�_OTPRUUL\�NQ�SNWVULPL\j�MNTPT�Nc�SNQQLSP_Oa�T̂SK�QL[LSPL\�YNQZf�_OSÛ\_Oa�R\\_P_NORU�PLTP_Oa�RO\�_OTVLSP_NOTf�PKL�SNTP�Nc�̂OSNgLQ_Oa�RO\�QLVURSLWLOPf�RO\�SNWVLOTRP_NO�cNQ�PKL�MNOTPQ̂SP_NO�̀RORaLQkT�RO\�bQSK_PLSPkT�TLQg_SLT�RO\�LlVLOTLT�WR\L�OLSLTTRQX�PKLQL]Xf�TKRUU�]L�RP�PKL�MNOPQRSPNQkT�LlVLOTLjLlVLOTL�RO\�WRX�]L�\L\̂SPL\�V̂QT̂ROP�PN�R�SKROaL�\_QLSP_gLjmn�oIpIpIpo��qO�R\\_P_NO�PN�PKL�MNOPQRSPNQkT�N]U_aRP_NOT�̂O\LQ�hLSP_NO�rjsf�_cf�i_PK_O�NOL�XLRQ�RcPLQ�PKL�\RPL�Nc�ĥ]TPROP_RU�MNWVULP_NO�Nc�PKL�YNQZ�NQ�\LT_aORPL\�VNQP_NO�PKLQLNcf�NQ�RcPLQ�PKL�\RPL�cNQ�SNWWLOSLWLOP�Nc�iRQQROP_LT�LTPR]U_TKL\�Ô\LQ�hLSP_NO�tjtjuf�NQ�]X�PLQWT�Nc�ROX�RVVU_SR]UL�TVLS_RU�iRQQROPX�QLd̂_QL\�]X�PKL�MNOPQRSP�eNŜWLOPTf�ROX�Nc�PKL�YNQZ�_T�cN̂O\�PN�]L�ONP�_O�RSSNQ\ROSL�i_PK�PKL�QLd̂_QLWLOPT�Nc�PKL�MNOPQRSP�eNŜWLOPTf�PKL�MNOPQRSPNQ�TKRUU�SNQQLSP�_P�VQNWVPUX�RcPLQ�QLSL_VP�Nc�ONP_SL�cQNW�PKL�viOLQ�PN�\N�TNf�̂OULTT�PKL�viOLQ�KRT�VQLg_N̂TUX�a_gLO�PKL�MNOPQRSPNQ�R�iQ_PPLO�RSSLVPROSL�Nc�T̂SK�SNO\_P_NOj�JKL�viOLQ�TKRUU�a_gL�T̂SK�ONP_SL�VQNWVPUX�RcPLQ�\_TSNgLQX�Nc�PKL�SNO\_P_NOj�êQ_Oa�PKL�NOLwXLRQ�VLQ_N\�cNQ�SNQQLSP_NO�Nc�YNQZf�_c�PKL�viOLQ�cR_UT�PN�ONP_cX�PKL�MNOPQRSPNQ�RO\�a_gL�PKL�MNOPQRSPNQ�RO�NVVNQP̂O_PX�PN�WRZL�PKL�SNQQLSP_NOf�PKL�viOLQ�iR_gLT�PKL�Q_aKPT�PN�QLd̂_QL�SNQQLSP_NO�]X�PKL�MNOPQRSPNQ�RO\�PN�WRZL�R�SUR_W�cNQ�]QLRSK�Nc�iRQQROPXj�qc�PKL�MNOPQRSPNQ�cR_UT�PN�SNQQLSP�ONOSNOcNQW_Oa�YNQZ�i_PK_O�R�QLRTNOR]UL�P_WL�\̂Q_Oa�PKRP�VLQ_N\�RcPLQ�QLSL_VP�Nc�ONP_SL�cQNW�PKL�viOLQf�MNOTPQ̂SP_NO�̀RORaLQ�NQ�bQSK_PLSPf�PKL�viOLQ�WRX�SNQQLSP�_P�_O�RSSNQ\ROSL�i_PK�hLSP_NO�xjsjJKL�MNOPQRSPNQ�̂OSNO\_P_NORUUX�iRQQROPT�PKL�YNQZ�RO\�_PT�VLQcNQWROSL�PN�PKL�viOLQj��JKL�MNOPQRSPNQ�TKRUU�VLQcNQW�RUU�iRQQROPX�N]U_aRP_NOT�RO\�QLTVNOT_]_U_P_LT�i_PK�QLTVLSP�PN�PKL�YNQZj��JKL�MNOPQRSPNQf�RP�_T�TNUL�LlVLOTLf�TKRUU�QLWL\X�\LcLSPT�\̂L�PN�_WVQNVLQ�RO\yNQ�\LcLSP_gL�iNQZWROTK_V�NQ�WRPLQ_RUT�RVVLRQ_Oa�i_PK_O�NOL�zu{�XLRQ�Nc�|_ORU�MNWVULP_NO�NQ�cNQ�T̂SK�UNOaLQ�VLQ_N\�RT�WRX�]L�TLP�cNQPK�LUTLiKLQL�_O�PKL�MNOPQRSP�eNŜWLOPT�zPKL�}MNQQLSP_NO�~LQ_N\}{j���VNO�ĥ]TPROP_RU�MNWVULP_NO�Nc�PKL�YNQZf�PKL�MNOPQRSPNQ�TKRUU�T̂]W_P�PN�PKL�viOLQ�RUU�iQ_PPLO�iRQQROP_LT�RO\�âRQROP_LT�cQNW�ĥ]SNOPQRSPNQTf�T̂VVU_LQTf�RO\�WRÔcRSP̂QLQTj��qc�R�iRQQROP�NQ�âRQROPX�\LU_gLQL\�PN�PKL�viOLQ�]X�R�T̂VVU_LQf�gLO\NQf�NQ�WRÔcRSP̂QLQ�TKRUU�]L�RgR_UR]ULf�PKL�viOLQ�i_UU�c_QTP�\_U_aLOPUX�V̂QT̂L�QLWL\_LT�̂O\LQ�T̂SK�iRQQROPX�NQ�âRQROPX�]LcNQL�V̂QT̂_Oa�ROX�QLWL\X�RaR_OTP�PKL�MNOPQRSPNQ�V̂QT̂ROP�PN�ROX�T̂SK�iRQQROPX�NQ�âRQROPXf�RO\�PKL�MNOPQRSPNQ�TKRUU�ĉUUX�SNNVLQRPL�i_PK�T̂SK�LccNQPTj���JKL�MNOPQRSPNQ�RSZONiUL\aLT�PKRP�_PT�N]U_aRP_NOT�PN�PKL�viOLQ�̂O\LQ�PK_T�hLSP_NO�RQL�[N_OP�RO\�TLgLQRU�\̂Q_Oa�PKL�MNQQLSP_NO�~LQ_N\�i_PK�ĥ]SNOPQRSPNQTf�T̂VVU_LQTf�gLO\NQTf�RO\�WRÔcRSP̂QLQT�cNQ�RUU�iRQQROP_LT�RO\�âRQROP_LT�T̂VVU_L\�i_PK�QLTVLSP�PN�PKL�YNQZ�NQ�ROX�VNQP_NO�PKLQLNcj��bOX�ONP_SL�a_gLO�PN�PKL�MNOPQRSPNQ�]X�PKL�viOLQ�VLQPR_O_Oa�PN�ROX�\Lc_S_LOSX�_O�PKL�YNQZ�SNgLQL\�]X�R�iRQQROPX�NQ�âRQROPX�\LTSQ_]L\�_O�PK_T�hLSP_NO�TKRUU�PNUU�PKL�MNQQLSP_NO�~LQ_N\�̂OP_U�PKL�\Lc_S_LOSX�KRT�]LLO�SNQQLSPL\f�RO\�PKL�MNQQLSP_NO�~LQ_N\�cNQ�RUU�SNQQLSPL\�YNQZ�TKRUU�QLSNWWLOSL�NO�PKL�\RPL�Nc�SNQQLSP_NOj��JKL�N]U_aRP_NOT�Nc�PKL�MNOPQRSPNQ�V̂QT̂ROP�PN�PK_T�hLSP_NO�TKRUU�SNOP_ÔL�ONPi_PKTPRO\_Oa�PKL�PLQW_ORP_NO�Nc�PKL�MNOPQRSP�NQ�Nc�PKL�MNOPQRSPNQ�cNQ�ROX�QLRTNOj��JKL�Q_aKPT�RO\�QLWL\_LT�Nc�PKL�viOLQ�V̂QT̂ROP�PN�PK_T�hLSP_NO�RQL�_O�R\\_P_NO�PN�RO\�ONP�_O�U_L̂�Nc�ROX�Q_aKPT�RO\�QLWL\_LT�PKRP�WRX�]L�RgR_UR]UL�PN�PKL�viOLQ�̂O\LQ�PKL�MNOPQRSP�eNŜWLOPTf�_OSÛ\_Oa�]̂P�ONP�U_W_PL\�PN�hLSP_NO�xj��Nc�PK_T�baQLLWLOPf�NQ�RVVU_SR]UL�URij�MNTPT�Nc�SNQQLSP_Oa�T̂SK�QL[LSPL\�YNQZf�_OSÛ\_Oa�R\\_P_NORU�PLTP_Oa�RO\�_OTVLSP_NOTf�PKL�SNTP�Nc�̂OSNgLQ_Oa�RO\�QLVURSLWLOPf�RO\�SNWVLOTRP_NO�cNQ�PKL�MNOTPQ̂SP_NO�̀RORaLQkT�RO\�bQSK_PLSPkT�TLQg_SLT�RO\�LlVLOTLT�WR\L�OLSLTTRQX�PKLQL]Xf�TKRUU�]L�RP�PKL�MNOPQRSPNQkT�LlVLOTL�RO\�WRX�]L�\L\̂SPL\�V̂QT̂ROP�PN�R�SKROaL�\_QLSP_gLjn�oIpIpIpopo�bOX�QLVURSLWLOP�WR\L�̂O\LQ�ROX�âRQROPLL�QLd̂_QL\�]X�NQ�_OSÛ\L\�_O�PKL�MNOPQRSP�eNŜWLOPTf�NQ�i_PK_O�NOL�zu{�XLRQ�RcPLQ�PKL�\RPL�Nc�T̂]TPROP_RU�SNWVULP_NO�Nc�PKL�MNOPQRSPf�TKRUU�U_ZLi_TL�]L�âRQROPLL\�RT�TP_V̂URPL\�R]NgL�cQNW�PKL�\RPL�T̂SK�QLVURSLWLOP�_T�RSSLVPL\�]X�PKL�viOLQjmn�oIpIpIp��JKL�NOLwXLRQ�VLQ_N\�cNQ�SNQQLSP_NO�Nc�YNQZ�TKRUU�ONP�]L�LlPLO\L\�]X�SNQQLSP_gL�YNQZ�VLQcNQWL\�]X�PKL�MNOPQRSPNQ�V̂QT̂ROP�PN�PK_T�hLSP_NO�uxjxjn�oIpIp�po��VNO�QLd̂LTP�]X�PKL�viOLQ�RO\�VQ_NQ�PN�LlV_QRP_NO�Nc�NOL�XLRQ�cQNW�PKL�\RPL�Nc�ĥ]TPROP_RU�MNWVULP_NOf�PKL�MNOTPQ̂SP_NO�̀RORaLQ�RO\�PKL�bQSK_PLSP�i_UU�SNO\̂SPf�RO\�PKL�MNOPQRSPNQ�TKRUU�RPPLO\�R�WLLP_Oa�i_PK�PKL�viOLQ�PN�QLg_Li�PKL�cRS_U_PX�NVLQRP_NOT�RO\�VLQcNQWROSLj
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D�EFGFGH�IJK�LMNOPQROMP�SJQTT�UKQP�OJK�RMSO�MV�RMPPKROWNX�YKSOPMZKY�MP�YQ[QXKY�RMNSOP\ROWMN��MV�OJK�]̂ NKP_�̀KaQPQOK�LMNOPQROMPS_�MP�MOJKP�LMNOPQROMPS_�̂JKOJKP�RM[aTKOKY�MP�aQPOWQTTZ�RM[aTKOKY_�MV�OJK�]̂ NKP�MP�SKaQPQOK�RMNOPQROMPS�MP�MOJKP�b\TOWaTK�LMNOPQROMPS�RQ\SKY�UZ�OJK�LMNOPQROMPcS�RMPPKROWMN�MP�PK[MdQT�MV�eMPf�OJQO�WS�NMO�WN�QRRMPYQNRK�̂WOJ�OJK�PKg\WPK[KNOS�MV�OJK�LMNOPQRO�hMR\[KNOSi��IJK�MUTWXQOWMNS�SJQTT�RMdKP�QNZ�PKaQWP�QNY�PKaTQRK[KNO�OM�QNZ�aQPO�MV�OJK�eMPf�MP�MOJKP�aPMaKPOZ�RQ\SKY�UZ�OJK�YKVKROWdK�eMPfiD�EFGFGj�kMOJWNX�RMNOQWNKY�WN�OJWS�̀KROWMN�lmim�SJQTT�UK�RMNSOP\KY�OM�KSOQUTWSJ�Q�aKPWMY�MV�TW[WOQOWMN�̂WOJ�PKSaKRO�OM�MOJKP�MUTWXQOWMNS�OJK�LMNOPQROMP�JQS�\NYKP�OJK�LMNOPQRO�hMR\[KNOSi�nSOQUTWSJ[KNO�MV�OJK�MNKoZKQP�aKPWMY�VMP�RMPPKROWMN�MV�eMPf�LMPPKROWMN�pKPWMY�QS�YKSRPWUKY�WN�̀KROWMN�lmimim�lmimimil�PKTQOKS�MNTZ�OM�OJK�SaKRWVWR�MUTWXQOWMN�MV�OJK�LMNOPQROMP�OM�RMPPKRO�OJK�eMPf_�QNY�JQS�NM�PKTQOWMNSJWa�OM�OJK�OW[K�̂WOJWN�̂JWRJ�OJK�MUTWXQOWMN�OM�RM[aTZ�̂WOJ�OJK�LMNOPQRO�hMR\[KNOS�[QZ�UK�SM\XJO�OM�UK�KNVMPRKY_�NMP�OM�OJK�OW[K�̂WOJWN�̂JWRJ�aPMRKKYWNXS�[QZ�UK�RM[[KNRKY�OM�KSOQUTWSJ�OJK�LMNOPQROMPcS�TWQUWTWOZ�̂WOJ�PKSaKRO�OM�OJK�LMNOPQROMPcS�MUTWXQOWMNS�MOJKP�OJQN�SaKRWVWRQTTZ�OM�RMPPKRO�OJK�eMPfiqrst�juIJK�LMNOPQRO�SJQTT�UK�XMdKPNKY�UZ�OJK�TQ̂�MV�OJK�aTQRK�̂JKPK�OJK�pPMvKRO�WS�TMRQOKY�KwRT\YWNX�OJQO�v\PWSYWROWMNcS�RJMWRK�MV�TQ̂�P\TKSi�xV�OJK�aQPOWKS�JQdK�SKTKROKY�QPUWOPQOWMN�QS�OJK�[KOJMY�MV�UWNYWNX�YWSa\OK�PKSMT\OWMN_�OJK�yKYKPQT�zPUWOPQOWMN�zRO�SJQTT�XMdKPN�̀KROWMN�l{i|iD�EuGEGF�IJK�LMNOPQROMP�SJQTT�QO�QTT�OW[KS�MUSKPdK�QNY�RM[aTZ�̂WOJ�QTT�yKYKPQT�QNY�̀OQOK�}Q̂S_�QNY�QTT�}Q̂S_]PYWNQNRKS�QNY�~KX\TQOWMNS�MV�OJK�]̂ NKP_�WN�QNZ�[QNNKP�QVVKROWNX�OJK�̂MPf_�QNY�QTT�S\RJ�MPYKPS�YKRPKKY�QS�KwWSO�QOaPKSKNO�QNY�OJMSK�̂JWRJ�[QZ�UK�KNQROKY�TQOKP_�UZ�UMYWKS�MP�OPWU\NQTS�JQdWNX�v\PWSYWROWMN�MP�Q\OJMPWOZ�MdKP�OJK�eMPf_QNY�OJK�LMNOPQROMP�SJQTT�WNYK[NWVZ�QNY�SQdK�JQP[TKSS�OJK�]̂ NKP�QNY�QTT�WOS�MVVWRKPS_�QXKNOS�MP�SKPdQNOS�QXQWNSO�QNZRTQW[�MP�TWQUWTWOZ�QPWSWNX�VPM[_�MP�UQSKY�MN_�Q�dWMTQOWMN�MV�QNZ�S\RJ�TQ̂_�MPYWNQNRKS_�PKX\TQOWMN�MP�MPYKP_�̂JKOJKP�UZWOS��K[aTMZKK�MP�QXKNOSiD�EuGEGu�h\PWNX�OJK�aKPVMP[QNRK�MV�OJWS�LMNOPQRO_�OJK�LMNOPQROMP�QXPKKS�QS�VMTTM̂S�EG�IJK�LMNOPQROMP�̂WTT�NMO�YWSRPW[WNQOK�QXQWNSO�QNZ�K[aTMZKK�MP�QaaTWRQNO�VMP�K[aTMZ[KNO�UKRQ\SK�MVQXK_�PQRK_�RPKKY_�RMTMP_�NQOWMNQT�MPWXWN_�SKw\QT�MPWKNOQOWMN_�[WTWOQPZ�SOQO\S_�SKw_�YWSQUWTWOZ_�aPKYWSaMSWNXXKNKOWR�RJQPQROKPWSOWRS_�[QPWOQT�SOQO\S_�MP�YM[KSOWR�dWMTKNRK�dWROW[�SOQO\SiFG�xV�YWPKROKY�OM�YM�SM�UZ�OJK�]̂ NKP�MP�OJK�̀OQOK�LM[[WSSWMNKP�MV��\[QN�~WXJOS_�OJK�LMNOPQROMP�̂WTTSKNY�OM�KQRJ�TQUMP�\NWMN�MP�PKaPKSKNOQOWdK�MV�̂MPfKPS�̂JWRJ�̂WOJ�OJK�LMNOPQROMP�JQS�MP�WS�UM\NY�UZQ�RMTTKROWdK�UQPXQWNWNX�MP�MOJKP�QXPKK[KNO�MP�\NYKPSOQNYWNX_�Q�NMOWRK_�OM�UK�aPMdWYKY�UZ�OJK�̀OQOKLM[[WSSWMNKP�MV��\[QN�~WXJOS_�QYdWSWNX�S\RJ�TQUMP�\NWMN�MP�PKaPKSKNOQOWdK�MV�OJK�LMNOPQROMPcSQXPKK[KNO�\NYKP�RTQ\SKS��l��OJPM\XJ������JKPKWNQVOKP�RQTTKY��NMNoYWSRPW[WNQOWMN�RTQ\SKS��i�xV�OJKLMNOPQROMP�̂QS�YWPKROKY�OM�YM�SM�UZ�OJK�]̂ NKP�QS�aQPO�MV�OJK�UWY�MP�NKXQOWMN�MV�OJWS�LMNOPQRO_�OJKLMNOPQROMP�SJQTT�PKg\KSO�S\RJ�TQUMP�\NWMN�MP�PKaPKSKNOQOWdK�OM�V\PNWSJ�Q�̂PWOOKN�SOQOK[KNO�OJQO�S\RJ�TQUMP\NWMN�MP�PKaPKSKNOQOWdK�̂WTT�NMO�YWSRPW[WNQOK�UKRQ\SK�MV�QXK_�PQRK_�RPKKY_�RMTMP_�NQOWMNQT�MPWXWN_�SKw\QTMPWKNOQOWMN_�[WTWOQPZ�SOQO\S_�SKw_�YWSQUWTWOZ_�aPKYWSaMSWNX�XKNKOWR�RJQPQROKPWSOWRS_�MP�[QPWOQT�SOQO\S_�QNY�OJQOS\RJ�TQUMP�\NWMN�MP�PKaPKSKNOQOWdK�̂WTT�RMMaKPQOK_�̂WOJWN�OJK�TW[WOS�MV�WOS�TKXQT�RMNOPQRO\QT�Q\OJMPWOZ_�WNOJK�W[aTK[KNOQOWMN�MV�OJK�aMTWRZ�QNY�aPMdWSWMNS�MV�OJKSK�NMNoYWSRPW[WNQOWMN�RTQ\SKS�QNY�OJQO�WO�RMNSKNOSQNY�QXPKKS�OJQO�OJK�PKRP\WO[KNO_�K[aTMZ[KNO�QNY�OJK�OKP[S�QNY�RMNYWOWMNS�MV�K[aTMZ[KNO�\NYKP�OJWSLMNOPQRO�SJQTT�UK�WN�QRRMPYQNRK�̂WOJ�OJK�a\PaMSKS�QNY�aPMdWSWMN�MV�OJKSK�NMNoYWSRPW[WNQOWMN�RTQ\SKSi�xVS\RJ�TQUMP�\NWMN�MP�PKaPKSKNOQOWdK�VQWTS�MP�PKV\SKS�OM�RM[aTZ�̂WOJ�S\RJ�Q�PKg\KSO�OJQO�WO�V\PNWSJ�S\RJ�QSOQOK[KNO_�OJK�LMNOPQROMP�SJQTT�aPM[aOTZ�NMOWVZ�OJK�]̂ NKP�QNY�OJK�̀OQOK�LM[[WSSWMNKP�MV��\[QN�~WXJOSMV�S\RJ�VQWT\PK�MP�PKV\SQTiuG�xV�YWPKROKY�OM�YM�SM�UZ�OJK�]̂ NKP�MP�OJK�LM[[WSSWMNKP�MV��\[QN�~WXJOS_�OJK�LMNOPQROMP�̂WTT�aMSO�QNYfKKa�aMSOKY�WN�RMNSaWR\M\S�aTQRKS_�QdQWTQUTK�OM�K[aTMZKKS�QNY�QaaTWRQNOS�VMP�K[aTMZ[KNO_�NMOWRKS�OMUK�aPMdWYKY�UZ�OJK�̀OQOK�LM[[WSSWMNKP�MV��\[QN�~WXJOS�SKOOWNX�VMPOJ�OJK�S\USOQNRK�MV�aPMdWSWMNS�MVRTQ\SKS��l��QNY��m��QNY�S\RJ�aPMdWSWMN�MV�OJK�̀OQOKcS�TQ̂�QXQWNSO�YWSRPW[WNQOWMN�QS�OJK�̀OQOKLM[[WSSWMNKP�MV��\[QN�~WXJOS�SJQTT�YKOKP[WNKiHG�IJK�LMNOPQROMP�̂WTT�SOQOK�WN�QTT�SMTWRWOQOWMNS�MP�QYdKPOWSK[KNOS�VMP�K[aTMZKKS�aTQRKY�UZ�MP�MN�UKJQTV�MVOJK�LMNOPQROMP_�OJQO�QTT�g\QTWVWKY�QaaTWRQNOS�̂WTT�UK�QVVMPYKY�Kg\QT�K[aTMZ[KNO�MaaMPO\NWOWKS�̂WOJM\OYWSRPW[WNQOWMN�UKRQ\SK�MV�QXK_�PQRK_�RPKKY_�RMTMP_�NQOWMNQT�MPWXWN_�SKw\QT�MPWKNOQOWMN_�[WTWOQPZ�SOQO\S_SKw_�YWSQUWTWOZ_�aPKYWSaMSWNX�XKNKOWR�RJQPQROKPWSOWRS_�[QPWOQT�SOQO\S_�MP�YM[KSOWR�dWMTKNRK�dWROW[�SOQO\SijG�IJK�LMNOPQROMP�̂WTT�RM[aTZ�̂WOJ�OJK�aPMdWSWMNS�MV�̀KROWMNS�m��om���MV�OJK�nwKR\OWdK�}Q̂_�QNY�̂WOJ
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DEF�GHIHJ�KHLEDM�NOPQ�PHJJ�RSTUHME�OJJ�HURVTWODHVU�OUX�TFYVTDM�XFFWFX�UFZFMMOT[�\[�DEF�]DODFGVWWHMMHVUFT�VR�̂SWOU�KHLEDM�SUXFT�DEFMF�UVU_XHMZTHWHUODHVU�ZJOSMFM�OUX�MSZE�MFZDHVU�VR�DEFàFZSDHIF�NOPQ�OUX�PHJJ�YFTWHD�OZZFMM�DV�DEF�GVUDTOZDVTbM�\VVcMQ�TFZVTXMQ�OUX�OZZVSUDM�\[�DEF�dPUFTQDEF�]DODF�GVWWHMMHVUFT�VR�̂SWOU�KHLEDMQ�DEF�eDDVTUF[�fFUFTOJ�OUX�DEF�gUXSMDTHOJ�GVWWHMMHVUFT�RVT�DEFYSTYVMFM�VR�HUIFMDHLODHVU�DV�OMZFTDOHU�ZVWYJHOUZF�PHDE�DEF�UVU_XHMZTHWHUODHVU�ZJOSMFM�OUX�MSZE�MFZDHVUMVR�DEF�̀aFZSDHIF�NOP�GHIHJ�KHLEDM�NOPhij�kEHM�GVUDTOZD�WO[�\F�RVTDEPHDE�ZOUZFJJFXQ�DFTWHUODFXQ�VT�MSMYFUXFXQ�HU�PEVJF�VT�HU�YOTDQ�\[�DEF�dPUFTSYVU�DEF�\OMHM�VR�O�RHUXHUL�WOXF�\[�DEF�]DODF�GVWWHMMHVUFT�VR�̂SWOU�KHLEDM�DEOD�DEF�GVUDTOZDVT�EOM�UVDZVWYJHFX�PHDE�DEF�UVU_XHMZTHWHUODHVU�ZJOSMFMQ�OUX�DEOD�DEF�GVUDTOZDVT�WO[�\F�XFZJOTFX�HUFJHLH\JFRVT�RSDSTF�ZVUDTOZDM�WOXF�\[�VT�VU�\FEOJR�VR�DEF�dPUFTQ�DEF�]DODF�VT�O�YS\JHZ�OSDEVTHD[�VT�OLFUZ[�VR�DEF]DODFQ�SUDHJ�DEF�GVUDTOZDVT�MODHMRHFM�DEF�]DODF�GVWWHMMHVUFT�VR�̂SWOU�KHLEDM�DEOD�DEF�GVUDTOZDVT�EOMFMDO\JHMEFX�OUX�HM�ZOTT[HUL�VSD�O�YTVLTOW�HU�ZVURVTWHD[�PHDE�DEF�YTVIHMHVUM�VR�DEFMF�UVU_XHMZTHWHUODHVUZJOSMFMh�]SZE�RHUXHULM�WO[�\F�WOXF�\[�DEF�]DODF�GVWWHMMHVUFT�VR�DEF�̂SWOU�KHLEDM�ORDFTZVUZHJHODHVU�FRRVTDM�\[�DEF�GVWWHMMHVUFT�EOIF�ROHJFX�DV�OZEHFIF�ZVWYJHOUZF�PHDE�DEFMFUVU_XHMZTHWHUODHVU�ZJOSMFM�OUX�ORDFT�O�IFTHRHFX�ZVWYJOHUD�EOM�\FFU�RHJFX�PHDE�DEF�GVWWHMMHVUFTQ�UVDHZFDEFTFVR�EOM�\FFU�LHIFU�DV�DEF�GVUDTOZDVT�DV�\F�EFOTX�YS\JHZJ[�HU�OZZVTXOUZF�PHDE�DEF�̀aFZSDHIF�NOPh]SZE�MOUZDHVUM�WO[�\F�HWYVMFX�OUX�TFWFXHFM�HUIVcFX�HUXFYFUXFUDJ[�VR�VT�HU�OXXHDHVU�DV�MOUZDHVUM�OUXTFWFXHFM�VDEFTPHMF�YTVIHXFX�\[�JOPQ�OUXlj�kEF�GVUDTOZDVT�PHJJ�HUZJSXF�DEF�YTVIHMHVUM�VR�ZJOSMFM�hm�DETVSLE�hn�HU�FIFT[�MS\ZVUDTOZD�VT�YSTZEOMF�VTXFTHU�MSZE�O�WOUUFT�DEOD�MSZE�YTVIHMHVUM�PHJJ�\F�\HUXHUL�SYVU�FOZE�MS\ZVUDTOZDVT�VT�IFUXVT�OM�DV�VYFTODHVUMDV�\F�YFTRVTWFX�PHDEHU�DEF�]DODF�VR�oFP�pVTch�kEF�GVUDTOZDVT�PHJJ�DOcF�OZDHVU�HU�FURVTZHUL�MSZEYTVIHMHVUM�VR�MSZE�MS\ZVUDTOZD�VT�YSTZEOMF�VTXFT�OM�DEF�]DODF�GVWWHMMHVUFT�VR�̂SWOU�KHLEDM�VT�DEF���dPUFT�WO[�XHTFZDQ�HUZJSXHUL�MOUZDHVUM�VT�TFWFXHFM�RVT�UVU_ZVWYJHOUZFh�gR�DEF�GVUDTOZDVT�\FZVWFM���HUIVJIFX�VT�HM�DETFODFUFX�PHDE�JHDHLODHVU�PHDE�O�MS\ZVUDTOZDVT�VT�IFUXVT�OM�O�TFMSJD�VR�MSZE�XHTFZDHVUM�\[���DEF�]DODF�GVWWHMMHVUFT�VR�̂SWOU�KHLEDM�VT�DEF�dPUFTQ�DEF�GVUDTOZDVT�MEOJJ�YTVWYDJ[�MV�UVDHR[�DEF���dPUFT�OUX�DEF�eDDVTUF[�fFUFTOJ�TFqSFMDHUL�DEF�eDDVTUF[�fFUFTOJ�DV�HUDFTIFUF�OUX�YTVDFZD�DEF�HUDFTFMDM�VR���DEF�]DODF�VR�oFP�pVTchr�stjsju�kEF�YOTDHFM�FaYTFMMJ[�OLTFF�DEOD�OU[�ZJOHWQ�XHMYSDFQ�VT�VDEFT�ZVUDTVIFTM[�VR�OU[�UODSTF�OTHMHUL�VSD�VR�DEF�GVUDTOZD�VT�YFTRVTWOUZF�VR�DEF�vVTc�MEOJJ�\F�ZVWWFUZFX�OUX�WOHUDOHUFX�HU�DEF�oFP�pVTc�]DODF�]SYTFWF�GVSTD�HU�DEF�GVSUD[�PEFTF�DEF�wTVxFZD�HM�JVZODFXhyz{|�}ur�stj~js�kEF�dPUFT�OUX�GVUDTOZDVT�TFMYFZDHIFJ[�\HUX�DEFWMFJIFMQ�DEFHT�YOTDUFTMQ�MSZZFMMVTMQ�OMMHLUMQ�OUX�JFLOJ�TFYTFMFUDODHIFM�DV�ZVIFUOUDMQ�OLTFFWFUDMQ�OUX�V\JHLODHVUM�ZVUDOHUFX�HU�DEF�GVUDTOZD��VZSWFUDMh��̀aZFYD�OM�YTVIHXFX�HU�]FZDHVU�m�h�h�Q�UFHDEFT�YOTD[�DV�DEF�GVUDTOZD�MEOJJ�kEF�GVUDTOZDVT�MEOJJ�UVD�OMMHLU�DEF�GVUDTOZD�OM�O�PEVJF�PHDEVSD�PTHDDFU�ZVUMFUD�VR�DEF�VDEFTh�gR�FHDEFT�YOTD[�ODDFWYDM�DV�WOcF�OU�OMMHLUWFUD�PHDEVSD�MSZE�ZVUMFUDQ�DEOD�YOTD[�MEOJJ�UFIFTDEFJFMM�TFWOHU�JFLOJJ[�TFMYVUMH\JF�RVT�OJJ�V\JHLODHVUM�SUXFT�DEF�GVUDTOZDhdPUFTh�eU[�OMMHLUWFUD�VT�ODDFWYDFX�OMMHLUWFUD�\[�DEF�GVUDTOZDVT�HU�IHVJODHVU�VR�DEF�YTVIHMHVUM�VR�DEHM�]FZDHVU�m�h�hm�MEOJJ�\F�IVHX�OUX�SUFURVTZFO\JF�OUX�MEOJJ�\F�XFFWFX�O�WODFTHOJ�\TFOZE�VR�DEHM�eLTFFWFUDhr�stj~j~�kEF�dPUFT�WO[Q�PHDEVSD�ZVUMFUD�VR�DEF�GVUDTOZDVTQ�OMMHLU�DEF�GVUDTOZD�DV�O�JFUXFT�YTVIHXHUL�ZVUMDTSZDHVU�RHUOUZHUL�RVT�DEF�wTVxFZDQ�HR�DEF�JFUXFT�OMMSWFM�DEF�dPUFTbM�THLEDM�OUX�V\JHLODHVUM�SUXFT�DEF�GVUDTOZD��VZSWFUDMh�kEF�GVUDTOZDVT�MEOJJ�FaFZSDF�OJJ�ZVUMFUDM�TFOMVUO\J[�TFqSHTFX�DV�ROZHJHDODF�DEF�OMMHLUWFUDhyz{|�}}r�stjujs�kFMDMQ�HUMYFZDHVUMQ�OUX�OYYTVIOJM�VR�YVTDHVUM�VR�DEF�vVTc�MEOJJ�\F�WOXF�OM�TFqSHTFX�\[�DEF�GVUDTOZD��VZSWFUDM�OUX�\[�OYYJHZO\JF�JOPMQ�MDODSDFMQ�VTXHUOUZFMQ�ZVXFMQ�TSJFMQ�OUX�TFLSJODHVUM�VT�JOPRSJ�VTXFTM�VR�YS\JHZ�OSDEVTHDHFMh��UJFMM�VDEFTPHMF�YTVIHXFXQ�DEF�GVUDTOZDVT�MEOJJ�WOcF�OTTOULFWFUDM�RVT�MSZE�DFMDMQ�HUMYFZDHVUMQ�OUX�OYYTVIOJM�PHDE�OU�HUXFYFUXFUD�DFMDHUL�JO\VTODVT[�VT�FUDHD[�OZZFYDO\JF�DV�DEF�dPUFTQ�VT�PHDE�DEF�OYYTVYTHODF�YS\JHZ�OSDEVTHD[Q�OUX�MEOJJ�\FOT�OJJ�TFJODFX�ZVMDM�VR�DFMDMQ�HUMYFZDHVUMQ�OUX�OYYTVIOJMh�kEF�GVUDTOZDVT�MEOJJ�LHIF�DEF�GVUMDTSZDHVU��OUOLFT�OUX�eTZEHDFZD�DHWFJ[�UVDHZF�VR�PEFU�OUX�PEFTF�DFMDM�OUX�HUMYFZDHVUM�OTF�DV�\F�WOXF�MV�DEOD�DEF�GVUMDTSZDHVU��OUOLFT�OUX�eTZEHDFZD�WO[�\F�YTFMFUD�RVT�MSZE�YTVZFXSTFMh�kEF�dPUFT�MEOJJ�\FOT�ZVMDM�VR�DFMDMQ�HUMYFZDHVUMQ�VT�OYYTVIOJM�DEOD�XV�UVD�\FZVWF�TFqSHTFWFUDM�SUDHJ�ORDFT�\HXM�OTF�TFZFHIFX�VT�UFLVDHODHVUM�ZVUZJSXFXh�kEF�dPUFT�MEOJJ�XHTFZDJ[�OTTOULF�OUX�YO[�RVT�DFMDMQ�HUMYFZDHVUMQ�VT�OYYTVIOJM�DFMDM�VT�HUMYFZDHVUM�PEFTF�\SHJXHUL�ZVXFM�VT�OYYJHZO\JF�JOPM�VT�TFLSJODHVUM�MV�TFqSHTFh
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DEFGHIJKL�MNI�FJM�NJOFPM�NJMIQ�KRI�STJKQFUK�VTUNHIJKL�LRFWW�XIFQ�PJKIQILK�YQTH�KRI�MFKI�OFGHIJK�PL�MNI�FK�KRI�QFKI�KRI�OFQKPIL�FZQII�NOTJ�PJ�[QPKPJZ�TQ\�PJ�KRI�FXLIJUI�KRIQITY\�FK�KRI�WIZFW�QFKI�OQI]FPWPJZ�YQTH�KPHI�KT�KPHI�FK�KRI�OWFUI�[RIQI�KRI�EQT̂IUK�PL�WTUFKIM_PJ�FUUTQMFJUI�[PKR�̀I[�aTQb�cKFKI�dF[_e��fghi�jJG�HFKIQPFW�KT�XI�YNQJPLRIM�LRFWW�XI�LNX̂IUK�KT�PJLOIUKPTJL�FJM�KILKL�PJ�KRI�LRTO�FJM�YPIWM�XG�KRI�jQURPKIUK_�cRTO�PJLOIUKPTJ�LRFWW�JTK�QIWPI]I�KRI�STJKQFUKTQ�TY�KRI�QILOTJLPXPWPKG�KT�YNQJPLR�LFKPLYFUKTQG�HFKIQPFWL�FJM�KRI�QPZRK�PL�QILIQ]IM�KT�QÎIUK�FJG�HFKIQPFW�FK�FJG�KPHI�XIYTQI�YPJFW�FUUIOKFJUI�TY�KRI�[TQb\�[RIJ�PJ�KRI�TOPJPTJ�TY�KRI�jQURPKIUK�KRI�HFKIQPFWL�FJM�[TQbHFJLRPO�MT�JTK�UTJYTQH�KT�KRI�cOIUPYPUFKPTJ�QIkNPQIHIJKL_e��fghl�mnonpqr�sptuvwvtowe��fghlhf�jJG�LOIUPYPU�QIkNPQIHIJK�PJ�KRPL�STJKQFUK�KRFK�KRI�QILOTJLPXPWPKPIL�TQ�TXWPZFKPTJL�TY�KRI�STJKQFUKTQ�FWLT�FOOWG�KT�F�cNXUTJKQFUKTQ�PL�FMMIM�YTQ�IHORFLPL�FJM�FQI�FWLT�RIQIXG�MIIHIM�KT�PJUWNMI�F�cNXUTJKQFUKTQ�TY�FJG�KPIQ_�xRI�THPLLPTJ�TY�F�QIYIQIJUI�KT�F�cNXUTJKQFUKTQ�PJ�UTJJIUKPTJ�[PKR�FJG�TY�KRI�STJKQFUKTQyL�QILOTJLPXPWPKPIL�TQ�TXWPZFKPTJL�LRFWW�JTK�XI�UTJLKQNIM�KT�MPHPJPLR\�FXQTZFKI\�TQ�WPHPK�FJG�QILOTJLPXPWPKPIL�TQ�TXWPZFKPTJL�TY�F�cNXUTJKQFUKTQ�TY�FJG�KPIQ�NJMIQ�KRI�STJKQFUK�VTUNHIJKL�TQ�KRI�FOOWPUFXWI�LNXUTJKQFUK_De�fzhfhf�xRI�STJKQFUKTQ�HFG�KIQHPJFKI�KRI�STJKQFUK�PY�KRI�{TQb�PL�LKTOOIM�YTQ�F�OIQPTM�TY�|}�~}�UTJLIUNKP]I�MFGL�KRQTNZR�JT�FUK�TQ�YFNWK�TY�KRI�STJKQFUKTQ\�F�cNXUTJKQFUKTQ\�F�cNX�LNXUTJKQFUKTQ\�KRIPQ�FZIJKL�TQ�IHOWTGIIL\�TQ�FJG�TKRIQ�OIQLTJL�TQ�IJKPKPIL�OIQYTQHPJZ�OTQKPTJL�TY�KRI�{TQb\�YTQ�FJG�TY�KRI�YTWWT[PJZ�QIFLTJL�hf �LLNFJUI�TY�FJ�TQMIQ�TY�F�UTNQK�TQ�TKRIQ�ONXWPU�FNKRTQPKG�RF]PJZ�̂NQPLMPUKPTJ�KRFK�QIkNPQIL�FWW�{TQb�KT�XI�LKTOOIM��TQh� jJ�FUK�TY�ZT]IQJHIJK\�LNUR�FL�F�MIUWFQFKPTJ�TY�JFKPTJFW�IHIQZIJUG\�KRFK�QIkNPQIL�FWW�{TQb�KT�XI�LKTOOIM�hg �IUFNLI�KRI�STJLKQNUKPTJ��FJFZIQ�RFL�JTK�UIQKPYPIM�TQ�KRI�jQURPKIUK�RFL�JTK�PLLNIM�F�SIQKPYPUFKI�YTQ�EFGHIJK�FJM�RFL�JTK�JTKPYPIM�KRI�STJKQFUKTQ�TY�KRI�QIFLTJ�YTQ�[PKRRTWMPJZ�UIQKPYPUFKPTJ�FL�OQT]PMIM�PJ�cIUKPTJ��_�\�TQ�XIUFNLI�KRI��[JIQ�RFL�JTK�HFMI�OFGHIJK�TJ�F�SIQKPYPUFKI�YTQ�EFGHIJK�[PKRPJ�KRI�KPHI�LKFKIM�PJ�KRI�STJKQFUK�VTUNHIJKL��TQhz xRI��[JIQ�RFL�YFPWIM�KT�YNQJPLR�KT�KRI�STJKQFUKTQ�QIFLTJFXWI�I]PMIJUI�FL�QIkNPQIM�XG�cIUKPTJ��_�_s�m���ie�fzhfhg��Y�TJI�TY�KRI�QIFLTJL�MILUQPXIM�PJ�cIUKPTJ���_�_��TQ���_�_��I�PLKL\�KRI�STJKQFUKTQ�HFG\�NOTJ�LI]IJ�MFGLy�[QPKKIJ�JTKPUI�KT�KRI��[JIQ\�STJLKQNUKPTJ��FJFZIQ�FJM�jQURPKIUK\�FJM�NOTJ�KRI�YFPWNQI�TY�KRI��[JIQ�KT�UNQI�KRI�FWWIZIM�ZQTNJML�YTQ�KIQHPJFKPTJ�[PKRPJ�KRFK�LI]IJ�MFG�OIQPTM\�KIQHPJFKI�KRI�STJKQFUK�FJM�QIUT]IQ�YQTH�KRI��[JIQ�OFGHIJK�YTQ�{TQb�I�IUNKIM\�FL�[IWW�FL�QIFLTJFXWI�T]IQRIFM�FJM�OQTYPK�TJ�{TQb�JTK�I�IUNKIM\�FJM�UTLKL�PJUNQQIM�XG�QIFLTJ�TY�LNUR�OQTOIQWG�FJM�FUUIOKFXWG�I�IUNKIM�OQPTQ�KT�KIQHPJFKPTJ_e�fzhfhz��Y�KRI�{TQb�PL�LKTOOIM�YTQ�F�OIQPTM�TY�~}�UTJLIUNKP]I�MFGL�KRQTNZR�JT�FUK�TQ�YFNWK�TY�KRI�STJKQFUKTQ\�F�cNXUTJKQFUKTQ\�F�cNX�LNXUTJKQFUKTQ\�TQ�KRIPQ�FZIJKL�TQ�IHOWTGIIL\�TQ�FJG�TKRIQ�OIQLTJL�OIQYTQHPJZ�OTQKPTJL�TY�KRI�{TQb�XIUFNLI�KRI��[JIQ�RFL�QIOIFKIMWG�YFPWIM�KT�YNWYPWW�KRI��[JIQyL�TXWPZFKPTJL�NJMIQ�KRI�STJKQFUK�VTUNHIJKL�[PKR�QILOIUK�KT�HFKKIQL�PHOTQKFJK�KT�KRI�OQTZQILL�TY�KRI�{TQb\�KRI�STJKQFUKTQ�HFG\�NOTJ�LI]IJ�FMMPKPTJFW�MFGLy�[QPKKIJ�JTKPUI�KT�KRI��[JIQ\�STJLKQNUKPTJ��FJFZIQ�FJM�jQURPKIUK\�KIQHPJFKI�KRI�STJKQFUK�FJM�QIUT]IQ�YQTH�KRI��[JIQ�FL�OQT]PMIM�PJ�cIUKPTJ���_�_|_De�fzh�hf�xRI��[JIQ�HFG�KIQHPJFKI�KRI�STJKQFUK�PY�KRI�STJKQFUKTQhf QIOIFKIMWG�QIYNLIL�TQ�YFPWL�KT�LNOOWG�IJTNZR�OQTOIQWG�LbPWWIM�[TQbIQL�TQ�OQTOIQ�HFKIQPFWL�h� YFPWL�KT�HFbI�OFGHIJK�KT�cNXUTJKQFUKTQL�TQ�LNOOWPIQL�PJ�FUUTQMFJUI�[PKR�KRI�QILOIUKP]I�FZQIIHIJKL�XIK[IIJ�KRI�STJKQFUKTQ�FJM�KRI�cNXUTJKQFUKTQL�TQ�LNOOWPIQL�hg QIOIFKIMWG�MPLQIZFQML�FOOWPUFXWI�WF[L\�LKFKNKIL\�TQMPJFJUIL\�UTMIL\�QNWIL�FJM�QIZNWFKPTJL\�TQ�WF[YNW�TQMIQL�TY�F�ONXWPU�FNKRTQPKG��TQ
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DE FGHIJKLMI�LM�NOLPGQ�FR�MOSMGTUGLTP�SJITVH�FR�T�WJFXLMLFU�FR�GHI�YFUGJTVG�ZFVO[IUGM\]R̂�LU�GHI�FWLULFU�FR�GHI�_KUIĴ�GHI�YFUGJTVGFJ�TG�TUQ�GL[I�JIROMIM�FJ�RTLPM�GF�WJFXL̀I�MORRLVLIUG�MaLPPÌ�KFJaIJM�FJ�[TGIJLTPM̂�GL[IPQ�WJFMIVOGI�GHI�bFJâ�LM�MOSMGTUGLTPPQ�SIHLÙ�MVHÌOPÎ�RTLPM�GF�ROJULMH�GHI�_KUIJ�KLGH�MTGLMRTVGFJQ�TMMOJTUVI�IXL̀IUVLUN�GHI�YFUGJTVGFJcM�TSLPLGQ�GF�VF[WPIGI�GHI�bFJa�LU�VF[WPLTUVI�KLGH�GHI�JIdOLJI[IUGM�FR�GHI�YFUGJTVG�ZFVO[IUGM̂�[TaI�WTQ[IUG�GF�eOSVFUGJTVGFJM�TM�JIdOLJÌ�SQ�GHI�YFUGJTVĜ�SQ�GHI�YFUGJTVGFJcM�VFUGJTVGM�KLGH�MOVH�GHLJ̀�WTJGLIM̂�FJ�SQ�TWWPLVTSPI�PTK̂�FJ�VF[WPQ�KLGH�TUQ�WJFXLMLFUM�FR�GHI�YFUGJTVG�ZFVO[IUGM̂�FJ�[TaIM�TUQ�NIUIJTP�TMMLNU[IUG�RFJ�GHI�SIUIRLG�FR�VJÌLGFJM̂�SIVF[IM�LUMFPXIUĜ�[TaIM�TUQ�RLPLUN�LU�TUQ�WJFVIÌLUN�LU�STUaJOWGVQ̂�HTM�TUQ�LUXFPOUGTJQ�WJFVIÌLUN�LU�STUaJOWGVQ�VF[[IUVÌ�RFJ�LĜ�FJ�̀LMJINTJ̀M�TWWPLVTSPI�PTKM̂�JOPIM̂�TÙ�JINOPTGLFUM�FJ�fJFgIVGhMWIVLRLV�LUMGJOVGLFUM�FR�GHI�_KUIĴ�GHI�_KUIJ�[TQ̂�KLGHFOG�WJIgÒLVI�GF�TUQ�FGHIJ�JLNHGM�FJ�JI[ÌLIM�LG�[TQ�HTXIi��jTk�GTaI�JITMFUTSPI�MGIWM�GF�JI[ÌQ�GHI�VFÙLGLFÛ�LU�KHLVH�VTMI�GHI�YFUGJTVGFJ�MHTPP�SI�PLTSPI�GF�GHI�_KUIJ�RFJ�GHI�̀LJIVG�TÙ�LÙLJIVG�VFMGM\��lHI�VFMGM�LUVOJJÌ�SQ�GHI�_KUIJ�LU�VFUUIVGLFU�KLGH�JIGTLULUN�T�JIWPTVI[IUG�VFUGJTVGFJ�jFU�T�VFUGLUNIUVQ�STMLM�FJ�FGHIJKLMIk�TJI�LU�T̀ L̀GLFU�GF�TUQ�FGHIJ�VFMGM�LUVOJJÌ�SQ�_KUIJ�GF�JI[ÌQ�GHI�VFÙLGLFU�jLUVPÒLUN̂�KLGHFOG�PL[LGTGLFÛ�JITMFUTSPI�PINTP�RIIM�TÙ�̀LMSOJMI[IUGMk�LUVOJJÌ�SQ�GHI�_KUIJ�LU�GTaLUN�MOVH�MGIWMm�FJ�jSk�GIJ[LUTGI�GHI�YFUGJTVG\��]U�ILGHIJ�IXIUĜ�GHI�_KUIJ�[TQ�IUGIJ�GHI�fJFgIVG�MLGÎ�GTaI�WFMMIMMLFU�FR�TPP�bFJa�TÙ�TPP�[TGIJLTPM�TÙ�IdOLW[IUG�FR�GHI�YFUGJTVGFĴ�JIdOLJI�GHI�YFUGJTVGFJ�GF�TMMLNU�GF�GHI�_KUIJ�TUQ�FJ�TPP�FR�LGM�MOSVFUGJTVGM�TÙ�VFUGJTVGM�FJ�WOJVHTMI�FJ̀IJM�WIJGTLULUN�GF�GHI�fJFgIVG�FJ�GHI�bFJâ�TÙ�VF[WPIGI�GHI�bFJa�SQ�LGMIPR̂�GHJFONH�FGHIJM̂�FJ�SQ�KHTGIXIJ�[IGHF̀�FJ�[IGHF̀M�GHI�_KUIJ�[TQ�̀II[�TWWJFWJLTGI\��]U�GHI�VTMI�FR�GIJ[LUTGLFU�RFJ�̀IRTOPĜ�GHI�YFUGJTVGFJ�MHTPP�UFG�SI�IUGLGPÌ�GF�JIVILXI�TUQ�ROJGHIJ�WTQ[IUG�OUGLP�GHI�bFJa�LM�ROPPQ�VF[WPIGÌ�TÙ�TVVIWGÌ�SQ�GHI�_KUIJ\��nUQ�WTQ[IUG�GHIU�[T̀I�MHTPP�SI�PL[LGÌ�GF�bFJa�ROPPQ�WIJRFJ[Ì�SQ�GHI�YFUGJTVGFJ�LU�TVVFJ̀TUVI�KLGH�GHI�YFUGJTVG�ZFVO[IUGM�OW�GF�GHI�̀TGI�FR�GIJ[LUTGLFÛ�PIMM�TUQ�VHTJNIM�FJ�FGHIJ�T[FOUGM�FKÌ�SQ�GHI�YFUGJTVGFJ�GF�GHI�_KUIJ\��]R�GHI�T[FOUG�WTL̀�SQ�GHI�_KUIJ�RFJ�VF[WPIGLUN�GHI�bFJa�IoVIÌM�GHI�OUWTL̀�STPTUVI�FR�GHI�YFUGJTVG�eO[̂�GHIU�GHI�YFUGJTVGFJ�MHTPP�WTQ�GHI�_KUIJ�GHI�̀LRRIJIUVI�KLGHLU�RLXI�jpk�SOMLUIMM�̀TQM�RFPPFKLUN�̀I[TÙ�GHIJIRFJ�SQ�GHI�_KUIJ\��lHI�YFUGJTVGFJ�MHTPP̂�LU�T̀ L̀GLFÛ�WTQ�TPP�FR�GHI�_KUIJcM�VFMGM�FR�VFPPIVGLFÛ�LUVPÒLUN̂�KLGHFOG�PL[LGTGLFÛ�JITMFUTSPI�PINTP�RIIM�TÙ�̀LMSOJMI[IUGM\��lHI�YFUGJTVGFJcM�FSPLNTGLFUM�HIJIOÙIJ�MHTPP�MOJXLXI�GHI�GIJ[LUTGLFU�FR�GHI�YFUGJTVG�RFJ�TUQ�JITMFU\q�rEDsDs�bHIU�TUQ�FR�GHI�JITMFUM�̀IMVJLSÌ�LU�eIVGLFU�tu\v\t�IoLMĜ�TRGIJ�VFUMOPGTGLFU�KLGH�GHI�YFUMGJOVGLFU�wTUTNIĴ�TÙ�OWFU�VIJGLRLVTGLFU�SQ�GHI�nJVHLGIVG�GHTG�MORRLVLIUG�VTOMI�IoLMGM�GF�gOMGLRQ�MOVH�TVGLFÛ�GHI�_KUIJ�[TQ̂�KLGHFOG�WJIgÒLVI�GF�TUQ�FGHIJ�JLNHGM�FJ�JI[ÌLIM�FR�GHI�_KUIJ�TÙ�TRGIJ�NLXLUN�GHI�YFUGJTVGFJ�TÙ�GHI�YFUGJTVGFJcM�MOJIGQ̂�LR�TUQ̂�MIXIU�̀TQMc�UFGLVÎ�GIJ[LUTGI�I[WPFQ[IUG�FR�GHI�YFUGJTVGFJ�TÙ�[TQ̂�MOSgIVG�GF�TUQ�WJLFJ�JLNHGM�FR�GHI�MOJIGQiDr xoVPÒI�GHI�YFUGJTVGFJ�RJF[�GHI�MLGI�TÙ�GTaI�WFMMIMMLFU�FR�TPP�[TGIJLTPM̂�IdOLW[IUĜ�GFFPM̂�TÙ�VFUMGJOVGLFU�IdOLW[IUG�TÙ�[TVHLUIJQ�GHIJIFU�FKUÌ�SQ�GHI�YFUGJTVGFJmDs nVVIWG�TMMLNU[IUG�FR�MOSVFUGJTVGM�WOJMOTUG�GF�eIVGLFU�p\um�TÙDy zLULMH�GHI�bFJa�SQ�KHTGIXIJ�JITMFUTSPI�[IGHF̀�GHI�_KUIJ�[TQ�̀II[�IoWÌLIUG\�{WFU�KJLGGIU�JIdOIMG�FR�GHI�YFUGJTVGFĴ�GHI�_KUIJ�MHTPP�ROJULMH�GF�GHI�YFUGJTVGFJ�T�̀IGTLPÌ�TVVFOUGLUN�FR�GHI�VFMGM�LUVOJJÌ�SQ�GHI�_KUIJ�LU�RLULMHLUN�GHI�bFJa\]R�GHI�_KUIJ�LM�MOSMIdOIUGPQ�̀IGIJ[LUÌ�LU�TUQ�SLÙLUN�̀LMWOGI�JIMFPOGLFU�WJFVIÌLUN�GF�HTXI�L[WJFWIJPQ�FJ�KJFUNROPPQ�IoIJVLMÌ�LGM�JLNHGM�OÙIJ�eIVGLFU�tu\v̂�GHI�nNJII[IUG�MHTPP�SI�̀II[Ì�GF�HTXI�SIIU�GIJ[LUTGÌ�TG�GHI�_KUIJcM�VFUXIULIUVI�TÙ�GHI�YFUGJTVGFJ�MHTPP�SI�VF[WIUMTGÌ�TVVFJ̀LUNPQ\q�rEDsDy��bHIU�GHI�_KUIJ�GIJ[LUTGIM�GHI�YFUGJTVG�RFJ�FUI�FR�GHI�JITMFUM�MGTGÌ�LU�eIVGLFU�tu\v\t̂�GHI�YFUGJTVGFJ�MHTPP�UFG�SI�IUGLGPÌ�GF�JIVILXI�ROJGHIJ�WTQ[IUG�OUGLP�GHI�bFJa�LM�RLULMHÌ\lHI�YFUGJTVGFJ�HIJISQ�VFUMGLGOGIM�TÙ�TWWFLUGM�GHI�_KUIJ�LGM�GJOI�TÙ�PTKROP�TGGFJUIQ�LU�RTVG�GF�IoIVOGI�TÙ�̀IPLXIJ�TPP�LUMGJO[IUGM�TÙ�̀FVO[IUGM�TÙ�GTaI�TPP�MOVH�FGHIJ�TVGLFUM�FU�SIHTPR�FR�GHI�YFUGJTVGFJ�TM�GHI�_KUIJ�[TQ�̀II[�UIVIMMTJQ�FJ�VFUXIULIUG�GF�GHI�IRRIVGOTGLFU�FR�GHI�WOJWFMIM�TÙ�GJTUMTVGLFUM�̀IMVJLSÌ�LU�GHLM�nJGLVPI�tu�RJF[�TÙ�TRGIJ�GHI�_KUIJcM�GIJ[LUTGLFU�FR�GHI�YFUGJTVG�TM�WIJ[LGGÌ�SQ�GHLM�nJGLVPI�tu\��|FGHLUN�LU�GHLM�eIVGLFU�tu\v\}�TÙ�UF�IoIJVLMI�FJ�TMMIJGLFU�SQ�GHI�_KUIJ�FR�TUQ�FR�GHI�TOGHFJLGQ�NJTUGÌ�HIJIOÙIJ�MHTPP�SI�̀II[Ì�GF�JIPLIXI�GHI�YFUGJTVGFJ�FR�TUQ�PLTSLPLGQ�FJ�FSPLNTGLFU�GF�GHI�_KUIJ�OÙIJ�GHI�YFUGJTVG�ZFVO[IUGM�FJ�FGHIJKLMI\q�rEDsDE�]R�GHI�OUWTL̀�STPTUVI�FR�GHI�YFUGJTVG�eO[�IoVIÌM�VFMGM�FR�RLULMHLUN�GHI�bFJâ�LUVPÒLUN�VF[WIUMTGLFU�RFJ�GHI�YFUMGJOVGLFU�wTUTNIJcM�TÙ�nJVHLGIVGcM�MIJXLVIM�TÙ�IoWIUMIM�[T̀I�UIVIMMTJQ�GHIJISQ̂�TÙ�FGHIJ�̀T[TNIM�LUVOJJÌ�SQ�GHI�_KUIJ�TÙ�UFG�IoWJIMMPQ�KTLXÌ �̂MOVH�IoVIMM�MHTPP�SI�WTL̀�GF�GHI�YFUGJTVGFJ\�]R�MOVH�VFMGM�TÙ�T̀[TNIM�IoVIÌ�GHI�OUWTL̀�STPTUVÎ�GHI�YFUGJTVGFJ�MHTPP�WTQ�GHI�̀LRRIJIUVI�GF�GHI�_KUIJ\�lHI�T[FOUG�GF�SI�WTL̀�GF�GHI�YFUGJTVGFJ�FJ�_KUIĴ�TM�GHI�VTMI�[TQ�SÎ�MHTPP̂�OWFU�TWWPLVTGLFÛ�SI�VIJGLRLÌ�SQ�GHI�]ULGLTP�ZIVLMLFU�wTaIJ�TRGIJ�VFUMOPGTGLFU�KLGH�GHI�YFUMGJOVGLFU�wTUTNIĴ�TÙ�GHLM�FSPLNTGLFU�RFJ�WTQ[IUG�MHTPP�MOJXLXI�GIJ[LUTGLFU�FR�GHI�YFUGJTVG\~������
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D�EFGHGI�JKL�MNOPQRSP�TUV�ROW�PKL�MNOPQRSP�JXVL�YKRZZ�[L�RW\UYPLW�]NQ�XOSQLRYLY�XO�PKL�SNYP�ROW�PXVL�SRUYLW�[̂�YUY_LOYXNÒ�WLZR̂ �̀NQ�XOPLQQU_PXNO�UOWLQ�TLSPXNO�abcdcac�eW\UYPVLOP�N]�PKL�MNOPQRSP�TUV�YKRZZ�XOSZUWL�_QN]XPc�fN�RW\UYPVLOP�YKRZZ�[L�VRWL�PN�PKL�LgPLOPhiD�EFGFGE��JKL�jkOLQ�VR̂ �̀RP�RÔ�PXVL̀�PLQVXORPL�PKL�MNOPQRSP�]NQ�PKL�jkOLQlY�SNOmLOXLOSL�ROW�kXPKNUP�SRUYLcfNPkXPKYPROWXOn�RÔ�NPKLQ�_QNmXYXNO�PN�PKL�SNOPQRQ̂�XO�PKXY�enQLLVLOP̀�PKL�jkOLQ�QLYLQmLY�PKL�QXnKP�RP�RÔPXVL�ROW�XO�XPY�R[YNZUPL�WXYSQLPXNO�PN�PLQVXORPL�PKL�YLQmXSLY�N]�PKL�MNOPQRSPNQ�ROWoNQ�PKL�pNQq�]NQ�PKL�jkOLQlYSNOmLOXLOSL�ROW�kXPKNUP�SRUYL�[̂�nXmXOn�kQXPPLO�ONPXSL�PN�PKL�MNOPQRSPNQc�JKXY�PLQVXORPXNO�]NQ�PKL�SNOmLOXLOSL�N]�PKL�jkOLQ�_QNmXYXNO�RZZNkY�ROW�RUPKNQXrLY�PKL�jkOLQ�PN�PLQVXORPL�PKXY�enQLLVLOP�RP�RÔ�PXVL�ROW�]NQ�RÔ�QLRYNO�NQ�ON�QLRYNOc�JKXY�QXnKP�VR̂�[L�LgLQSXYLW�[̂�PKL�jkOLQ�XO�XPY�SNV_ZLPL�WXYSQLPXNOcD�EFGFGI�s_NO�QLSLX_P�N]�kQXPPLO�ONPXSL�]QNV�PKL�jkOLQ�N]�YUSK�PLQVXORPXNO�]NQ�PKL�jkOLQlY�SNOmLOXLOSL̀�PKL�MNOPQRSPNQ�YKRZZi GH LgSL_P�]NQ�pNQq�WXQLSPLW�PN�[L�_LQ]NQVLW�_QXNQ�PN�PKL�L]]LSPXmL�WRPL�N]�PLQVXORPXNO�YPRPLW�XO�PKL�ONPXSL̀�PLQVXORPL�RZZ�LgXYPXOn�YU[SNOPQRSPY�YU[SNOPQRSPỲ�ROW�_UQSKRYL�NQWLQY�ROW�LOPLQ�XOPN�ON�]UQPKLQ�YU[SNOPQRSPY�ROW�_UQSKRYL�NQWLQYcD�EFGFGH��tO�SRYL�N]�YUSK�PLQVXORPXNO�]NQ�PKL�jkOLQlY�SNOmLOXLOSL̀�PKL�jkOLQ�YKRZZ�_R̂�PKL�MNOPQRSPNQ�]NQ�pNQq�_QN_LQẐ�LgLSUPLWu�SNYPY�XOSUQQLW�[̂�QLRYNO�N]�PKL�PLQVXORPXNÒ�XOSZUWXOn�SNYPY�RPPQX[UPR[ZL�PN�PLQVXORPXNO�N]�TU[SNOPQRSPYu�ROW�PKL�PLQVXORPXNO�]LL̀�X]�RÔ �̀YLP�]NQPK�XO�PKL�enQLLVLOPcMNOPQRSPNQ�YKRZZ�[L�LOPXPZLW�PǸ�ROW�PKL�jkOLQ�YKRZZ�QLXV[UQYL�PKL�MNOPQRSPNQ�]NQ̀�RO�LvUXPR[ZL�_QN�QRPR�_NQPXNO�N]�PKL�MNOPQRSPNQlY�]LL�[RYLW�NO�PKL�_NQPXNO�N]�PKL�pNQq�_QN_LQẐ�SNV_ZLPLW�[L]NQL�PKL�L]]LSPXmL�WRPL�N]�PLQVXORPXNOc�MNOPQRSPNQlY�_R̂VLOP�]NQ�RZZ�YUSK�pNQq�YKRZZ�[L�SNOPXOnLOP�NO�XPY�_LQ]NQVROSL�N]�YUSK�pNQq�XO�RSSNQWROSL�kXPK�PKL�MNOPQRSP�wNSUVLOPY�RY�SLQPX]XLW�[̂�PKL�eQSKXPLSP�ROW�MNOYPQUSPXNO�xRORnLQ�ROW�PKL�WLZXmLQ̂�RZZ�QLvUXQLW�YU[VXPPRZY�QLZRPLW�PN�PKL�SNV_ZLPLW�pNQqc�MNOPQRSPNQ�YKRZZ�[L�LOPXPZLW�PN�ON�NPKLQ�_R̂VLOP�ROW�kRXmLY�RÔ�SZRXV�]NQ�WRVRnLYciD�EyGEGE�z{|}~}�}�~G�e�MZRXV�XY�R�WLVROW�NQ�RYYLQPXNO�[̂�NOL�N]�PKL�_RQPXLY�YLLqXOǹ�RY�R�VRPPLQ�N]�QXnKP̀�_R̂VLOP�N]�VNOL̂ �̀R�SKROnL�XO�PKL�MNOPQRSP�JXVL̀�NQ�NPKLQ�QLZXL]�kXPK�QLY_LSP�PN�PKL�PLQVY�N]�PKL�MNOPQRSPc�JKL�PLQV��MZRXV��RZYN�XOSZUWLY�NPKLQ�WXY_UPLY�ROW�VRPPLQY�XO�vULYPXNO�[LPkLLO�PKL�jkOLQ�ROW�MNOPQRSPNQ�RQXYXOn�NUP�N]�NQ�QLZRPXOn�PN�PKL�MNOPQRSPc�JKL�QLY_NOYX[XZXP̂�PN�YU[YPROPXRPL�MZRXVY�YKRZZ�QLYP�kXPK�PKL�_RQP̂�VRqXOn�PKL�MZRXVc��JKXY�TLSPXNO�a�caca�WNLY�ONP�QLvUXQL�PKL�jkOLQ�PN�]XZL�R�MZRXV�XO�NQWLQ�PN�XV_NYL�ZXvUXWRPLW�WRVRnLY�XO�RSSNQWROSL�kXPK�PKL�MNOPQRSP�wNSUVLOPYcJKL�jkOLQ�VR̂ �̀[UP�XY�ONP�QLvUXQLW�PǸ�QL]LQ�R�SZRXV�PN�PKL�MNOYPQUSPXNO�xRORnLQ�ROW�NQ�PKL�eQSKXPLSP�]NQ�PKLXQ�QLmXLk�ROW�RYYXYPROSLcD�EyGEGI��}�{��}�}����~����}��JKL�jkOLQ�ROW�MNOPQRSPNQ�YKRZZ�SNVVLOSL�RZZ�MZRXVY�ROW�SRUYLY�N]�RSPXNO�RnRXOYP�PKL�NPKLQ�ROW�RQXYXOn�NUP�N]�NQ�QLZRPLW�PN�PKL�MNOPQRSP̀�kKLPKLQ�XO�SNOPQRSP̀�PNQP̀�[QLRSK�N]�kRQQROP̂�NQ�NPKLQkXYL̀�XO�RSSNQWROSL�kXPK�PKL�QLvUXQLVLOPY�N]�PKL�[XOWXOn�WXY_UPL�QLYNZUPXNO�VLPKNW�YLZLSPLW�XO�PKL�enQLLVLOP�ROW�kXPKXO�PKL�_LQXNW�Y_LSX]XLW�[̂�R__ZXSR[ZL�ZRk̀�[UP�XO�RÔ�SRYL�ONP�VNQL�PKRO�a��̂LRQY�R]PLQ�PKL�WRPL�N]�TU[YPROPXRZ�MNV_ZLPXNO�N]�PKL�pNQqc�JKL�jkOLQ�ROW�MNOPQRSPNQ�kRXmL�RZZ�MZRXVY�ROW�SRUYLY�N]�RSPXNO�ONP�SNVVLOSLW�XO�RSSNQWROSL�kXPK�PKXY�TLSPXNO�a�cac�c���}�{��|����}��G�MZRXVY�[̂�PKL�MNOPQRSPNQ�VUYP�[L�XOXPXRPLW�[̂�kQXPPLO�ONPXSL�PN�PKL�jkOLQ�ROW�PN�PKL�tOXPXRZ�wLSXYXNO�xRqLQ�kXPK�R�SN_̂�YLOP�PN�PKL�MNOYPQUSPXNO�xRORnLQ�ROW�eQSKXPLSPc�MZRXVY�[̂�PKL�MNOPQRSPNQ�VUYP�[L�XOXPXRPLW�kXPKXO��a�WR̂Y�R]PLQ�NSSUQQLOSL�N]�PKL�LmLOP�nXmXOn�QXYL�PN�YUSK�MZRXV�NQ�kXPKXO��a�WR̂Y�R]PLQ�PKL�MNOPQRSPNQ�YKNUZW�KRmL�[LLO�RkRQL�N]�PKL�SNOWXPXNO�nXmXOn�QXYL�PN�PKL�MZRXV̀�kKXSKLmLQ�XY�ZRPLQc�JKL�ONPXSL�QLvUXQLVLOPY�YLP�]NQPK�XO�PKXY�enQLLVLOP�WLRZXOn�kXPK�MZRXVY�ROW�wXY_UPLY�RQL�XO�RWWXPXNO�PN�ROW�ONP�R�YU[YPXPUPXNO�NQ�QL_ZRSLVLOP�N]�RÔ�ROW�RZZ�ONPXSL�QLvUXQLVLOPY�SNOPRXOLW�XO�R__ZXSR[ZL�ZRkcD�EyGEGIGE�MZRXVY�[̂�PKL�MNOPQRSPNQ�VUYP�[L�VRWL�[̂�kQXPPLO�ONPXSL�XO�RSSNQWROSL�kXPK�PKL�]NZZNkXOn�_QNSLWUQLYc
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DE FGH�IJKLMNOLJM�PNQ�RSTPUL�N�IVNUP�OJKOHMKUKW�N�PNLLHM�XMJXHMVQ�KJLUOHY�UK�NOOJMYNKOH�ZULG�LGH�LUPH�MH[SUMHPHKLR�J\�LGUR�IJKLMNOL�RHL�\JMLG�UK�]HOLUJK�̂_̀̂ à�NKY�HVRHZGHMHbDc dNUVSMH�TQ�LGH�IJKLMNOLJM�LJ�\SMKURG�LGH�MH[SUMHY�IVNUP�YJOSPHKLNLUJK�ZULGUK�LGH�LUPH�RHL�\JMLG�NTJeH�RGNVV�OJKRLULSLH�ZNUeHM�J\�LGH�IJKLMNOLJMfR�MUWGL�LJ�OJPXHKRNLUJK�\JM�RSOG�IVNUP̀Dg IJKLMNOLJM�RGNVV�\SMKURG�LGMHH�hij�OHMLU\UHY�OJXUHR�J\�LGH�MH[SUMHY�IVNUP�YJOSPHKLNLUJKk�ZULG�N�OJXQ�RSTPULLHY�LJ�LGH�lZKHMk�mMOGULHOLk�NKY�IJKRLMSOLUJK�nNKNWHM̀��FGH�IVNUP�YJOSPHKLNLUJK�RGNVV�TH�OJPXVHLH�ZGHK�\SMKURGHỲ��FGH�HeNVSNLUJK�J\�LGH�IJKLMNOLJMfR�IVNUP�ZUVV�TH�TNRHYk�NPJKW�JLGHM�LGUKWRk�SXJK�LGH�lZKHMfR�oMJpHOL�qHOJMYR�NKY�LGH�IJKLMNOLJMfR�\SMKURGHY�IVNUP�YJOSPHKLNLUJK̀Dr IVNUP�YJOSPHKLNLUJK�RGNVV�OJK\JMP�LJ�sHKHMNVVQ�mOOHXLHY�mOOJSKLUKW�oMUKOUXVHR�NKY�RGNVV�TH�UK�LGH�\JVVJZUKW�\JMPNLtǸ WHKHMNV�UKLMJYSOLUJKbT̀ WHKHMNV�TNOuWMJSKY�YUROSRRUJKÒ URRSHRÙ UKYHv�J\�URRSHR�hVURLHY�KSPHMUONVVQjbUÙ \JM�HNOG�URRSHtĥjTNOuWMJSKY�hajOGMJKJVJWQhijIJKLMNOLJMfR�XJRULUJK�hMHNRJK�\JM�lZKHMfR�XJLHKLUNV�VUNTUVULQjhwjRSXXJMLUKW�YJOSPHKLNLUJK�J\�PHMUL�JM�HKLULVHPHKLh_jRSXXJMLUKW�YJOSPHKLNLUJK�J\�YNPNWHRhxjTHWUK�HNOG�URRSH�JK�N�KHZ�XNWHỲ NVV�OMULUONV�XNLG�PHLGJY�ROGHYSVHR�hNRyXVNKKHYk�PJKLGVQ�SXYNLHRk�ROGHYSVH�MHeURUJKR�NKY�NRyTSUVLjk�NVJKW�ZULG�OJPXSLHM�YURuR�J\�NVV�ROGHYSVHR�MHVNLHY�LJ�LGH�IVNUPbH̀ XMJYSOLUeULQ�HvGUTULR�hU\�NXXMJXMUNLHjb�NKY\̀ RSPPNMQ�J\�URRSHR�NKY�YNPNWHR̀Dz ]SXXJMLUKW�YJOSPHKLNLUJK�J\�PHMUL�\JM�HNOG�URRSH�RGNVV�TH�OULHY�TQ�MH\HMHKOHk�XGJLJOJXUHR�JM�HvXVNKNLUJK̀��]SXXJMLUKW�YJOSPHKLNLUJK�PNQ�UKOVSYHk�TSL�RGNVV�KJL�TH�VUPULHY�LJ�sHKHMNV�IJKYULUJKRk�sHKHMNV�qH[SUMHPHKLRk�LHOGKUONV�RXHOU\UONLUJKRk�YMNZUKWRk�OJMMHRXJKYHKOHk�OJK\HMHKOH�KJLHRk�]GJX�{MNZUKWR�NKY�RSTPULLNVRk�RGJX�YMNZUKW�VJWRk�RSMeHQ�TJJuRk�UKRXHOLUJK�MHXJMLRk�YHVUeHMQ�ROGHYSVHRk�LHRL�MHXJMLRk�YNUVQ�MHXJMLRk�RSTOJKLMNOLRk�\MNWPHKLNMQ�Ion�ROGHYSVHR�JM�LUPH�UPXNOL�NKNVQRHRk�XGJLJWMNXGRk�LHOGKUONV�MHXJMLRk�MH[SHRLR�\JM�UK\JMPNLUJKk�\UHVY�UKRLMSOLUJKR�NKY�NVV�JLGHM�MHVNLHYMHOJMYR�KHOHRRNMQ�LJ�RSXXJML�LGH�IJKLMNOLJMfR�OVNUP̀D| ]SXXJMLUKW�YJOSPHKLNLUJK�J\�YNPNWHR�\JM�HNOG�URRSH�RGNVV�TH�OULHYk�XGJLJOJXUHY�JM�HvXVNUKHỲ��]SXXJMLUKW�YJOSPHKLNLUJK�PNQ�UKOVSYHk�TSL�RGNVV�KJL�TH�VUPULHY�LJk�NKQ�JM�NVV�YJOSPHKLR�MHVNLHY�LJLGH�XMHXNMNLUJK�NKY�RSTPURRUJK�J\�LGH�TUYb�OHMLU\UHYk�YHLNUVHY�VNTJM�MHOJMYR�UKOVSYUKW�VNTJM�YURLMUTSLUJK�MHXJMLRb�PNLHMUNV�NKY�H[SUXPHKL�XMJOSMHPHKL�MHOJMYRb�OJKRLMSOLUJK�H[SUXPHKL�JZKHMRGUXk�OJRLMHOJMYR�JM�MHKLNV�MHOJMYRb�RSTOJKLMNOLJM�JM�eHKYJM�\UVHR�NKY�OJRL�MHOJMYRb�RHMeUOH�OJRL�MHOJMYRbXSMOGNRH�JMYHMRb�UKeJUOHRb�oMJpHOL�NRyXVNKKHY�NKY�NRyTSUVL�OJRL�MHOJMYRb�WHKHMNV�VHYWHM�MHOJMYRb�eNMUNKOH�MHXJMLRb�NOOJSKLUKW�NYpSRLPHKL�MHOJMYRk�NKY�NKQ�JLGHM�NOOJSKLUKW�PNLHMUNV�KHOHRRNMQ�LJ�RSXXJML�LGH�IJKLMNOLJMfR�IVNUPR̀D} ~NOG�OJXQ�J\�LGH�IVNUP�YJOSPHKLNLUJK�RGNVV�TH�OHMLU\UHY�TQ�N�MHRXJKRUTVH�J\\UOHM�J\�LGH�IJKLMNOLJM�UK�NOOJMYNKOH�ZULG�LGH�MH[SUMHPHKLR�J\�LGHRH�IJKLMNOL�{JOSPHKLR̀��EzDEDg��JLUOH�J\�IVNUPR�������������������������������D�oHKYUKW�\UKNV�MHRJVSLUJK�J\�N�IVNUPk�HvOHXL�NR�JLGHMZURH�NWMHHY�UK�ZMULUKW�JM�NR�XMJeUYHY�UK�]HOLUJK��̀��NKY�mMLUOVH�̂wk�LGH�IJKLMNOLJM�RGNVV�XMJOHHY�YUVUWHKLVQ�ZULG�XHM\JMPNKOH�J\�LGH�IJKLMNOL�NKY�LGH�lZKHM�RGNVV�OJKLUKSH�LJ�PNuH�XNQPHKLR�UK�NOOJMYNKOH�ZULG�LGH�IJKLMNOL�{JOSPHKLR̀�FGH�IJKRLMSOLUJK�nNKNWHM�ZUVV�XMHXNMH�IGNKWH�lMYHMR�NKY�LGH�mMOGULHOL�ZUVV�URRSH�N�IHMLU\UONLH�\JM�oNQPHKL�JM�oMJpHOL�IHMLU\UONLH�\JM�oNQPHKL�UK�NOOJMYNKOH�ZULG�LGH�YHOURUJKR�J\�LGH��KULUNV�{HOURUJK�nNuHM̀��EzDEDgDE�IVNUPR�TQ�HULGHM�LGH�lZKHM�JM�IJKLMNOLJMk�ZGHMH�LGH�OJKYULUJK�WUeUKW�MURH�LJ�LGH�IVNUP�UR�\UMRL�YUROJeHMHY�XMUJM�LJ�HvXUMNLUJK�J\�LGH�XHMUJY�\JM�OJMMHOLUJK�J\�LGH��JMu�RHL�\JMLG�UK�]HOLUJK�̂ààak�RGNVV�TH�UKULUNLHY�TQ�KJLUOH�LJ�LGH�JLGHM�XNMLQ�NKY�LJ�LGH��KULUNV�{HOURUJK�nNuHM�ZULG�N�OJXQ�RHKL�LJ�LGH�IJKRLMSOLUJK�nNKNWHM�NKY�mMOGULHOLk�U\�LGH�mMOGULHOL�UR�KJL�RHMeUKW�NR�LGH��KULUNV�{HOURUJK�nNuHM̀�IVNUPR�TQ�HULGHM�XNMLQ�SKYHM�LGUR�]HOLUJK�̂_̀̂ ì̂̀ �RGNVV�TH�UKULUNLHY�ZULGUK�â�YNQR�N\LHM�JOOSMMHKOH�J\�LGH�HeHKL�WUeUKW�MURH�LJ�RSOG�IVNUP�JM�ZULGUK�â�YNQR�N\LHM�LGH�OVNUPNKL�\UMRL�MHOJWKU�HR�LGH�OJKYULUJK�WUeUKW�MURH�LJ�LGH�IVNUPk�ZGUOGHeHM�UR�VNLHM̀
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D�EFGEGHGI�JKLMNO�PQ�RMSTRU�STR�VWXRU�YU�JYXSULZSYU[�WTRUR�STR�ZYX\MSMYX�]M̂MX]�UMOR�SY�STR�JKLMN�MO�_MUOS�\MOZŶRUR\�L_SRU�R̀aMULSMYX�Y_�STR�aRUMY\�_YU�ZYUURZSMYX�Y_�STR�bYUc�ORS�_YUST�MX�dRZSMYX�efgfgf[�OTLKK�PR�MXMSMLSR\�PQ�XYSMZR�SY�STR�YSTRU�aLUSQg�hX�OiZT�R̂RXS[�XY�\RZMOMYX�PQ�STR�hXMSMLK�jRZMOMYX�kLcRU�MO�URliMUR\gD�EFGEGm�JYXSMXiMX]�JYXSULZS�nRU_YUNLXZRopqrst�uvw�xyyrzrv{qp�ovtzG�h_�STR�JYXSULZSYU�WMOTRO�SY�NLcR�L�JKLMN�_YU�LX�MXZURLOR�MX�STR�JYXSULZS�diN[�WUMSSRX�XYSMZR�LO�aUŶM\R\�|RURMX�OTLKK�PR�]M̂RX�PR_YUR�aUYZRR\MX]�SY�R̀RZiSR�STR�bYUcg�nUMYU�XYSMZR�MO�XYS�URliMUR\�_YU�JKLMNO�URKLSMX]�SY�LX�RNRU]RXZQ�RX\LX]RUMX]�KM_R�YU�aUYaRUSQ�LUMOMX]�iX\RU�dRZSMYX�e}g~g�JKLMNO�_YU�L\\MSMYXLK�ZYNaRXOLSMYX�URKLSMX]�SY�JYXSULZSYU�O�XYX�ZYNaKMLXZR�WMST�MSO�URaURORXSLSMYXO�LX\�WLUULXSMRO�MX�STMO�JYXSULZS�WMKK�XYS�PR�LKKYWR\g�D�EFGEGmGE�nRX\MX]�_MXLK�UROYKiSMYX�Y_�L�JKLMN[�R̀ZRaS�LO�YSTRUWMOR�L]URR\�MX�WUMSMX]�YU�LO�aUŶM\R\�MX�dRZSMYX��g��LX\��USMZKR�e�[�STR�JYXSULZSYU�OTLKK�aUYZRR\�\MKM]RXSKQ�WMST�aRU_YUNLXZR�Y_�STR�JYXSULZS�LX\�STR�VWXRU�OTLKK�ZYXSMXiR�SY�NLcR�aLQNRXSO�MX�LZZYU\LXZR�WMST�STR�JYXSULZS�jYZiNRXSOgD�EFGEGmGI��TR�JYXSULZS�diN�LX\�JYXSULZS��MNR�OTLKK�PR�L\�iOSR\�MX�LZZYU\LXZR�WMST�STR�hXMSMLK�jRZMOMYX�kLcRU�O�\RZMOMYX[�OiP�RZS�SY�STR�UM]TS�Y_�RMSTRU�aLUSQ�SY�aUYZRR\�MX�LZZYU\LXZR�WMST�STMO��USMZKR�e�g��TR��UZTMSRZS�WMKK�MOOiR�JRUSM_MZLSRO�_YU�nLQNRXS�MX�LZZYU\LXZR�WMST�STR�\RZMOMYX�Y_�STR�hXMSMLK�jRZMOMYX�kLcRUgD�EFGEGF�opqrst�uvw�xyyrzrv{qp�ovtzG�h_�STR�JYXSULZSYU�WMOTRO�SY�NLcR�L�JKLMN�_YU�LX�MXZURLOR�MX�STR�JYXSULZS�diN[�XYSMZR�LO�aUŶM\R\�MX�dRZSMYX�e�geg~�OTLKK�PR�]M̂RX�PR_YUR�aUYZRR\MX]�SY�R̀RZiSR�STR�aYUSMYX�Y_�STR�bYUc�STLS�MO�STR�OiP�RZS�Y_�STR�JKLMNg�nUMYU�XYSMZR�MO�XYS�URliMUR\�_YU�JKLMNO�URKLSMX]�SY�LX�RNRU]RXZQ�RX\LX]RUMX]�KM_R�YU�aUYaRUSQ�LUMOMX]�iX\RU�dRZSMYX�e}g�gopqrst�uvw�xyyrzrv{qp��rs�D�EFGEGFGE�h_�STR�JYXSULZSYU�WMOTRO�SY�NLcR�L�JKLMN�_YU�LX�MXZURLOR�MX�STR�JYXSULZS��MNR[�WUMSSRX�XYSMZR�LO�aUŶM\R\�|RURMX�OTLKK�PR�]M̂RXg��TR�JYXSULZSYU�O�JKLMN�OTLKK�MXZKi\R�LX�ROSMNLSR�Y_�aUYPLPKR�R__RZS�Y_�\RKLQ�YX�aUY]UROO�Y_�STR�bYUcg�hX�STR�ZLOR�Y_�L�ZYXSMXiMX]�\RKLQ�YXKQ�YXR�JKLMN�MO�XRZROOLUQg�JKLMNO�_YU�LX�R̀SRXOMYX�Y_�SMNR�URKLSMX]�SY�JYXSULZSYU�O�XYX�ZYNaKMLXZR�WMST�MSO�URaURORXSLSMYXO�LX\�WLUULXSMRO�MX�STMO�JYXSULZS�WMKK�XYS�PR�LKKYWR\g�D�EFGEGFGI�h_�L\̂RUOR�WRLSTRU�ZYX\MSMYXO�LUR�STR�PLOMO�_YU�L�JKLMN�_YU�L\\MSMYXLK�SMNR[�OiZT�JKLMN�OTLKK�PR�\YZiNRXSR\�PQ�\LSL�OiPOSLXSMLSMX]�STLS�WRLSTRU�ZYX\MSMYXO�WRUR�LPXYUNLK�_YU�STR�aRUMY\�Y_�SMNR[�ZYiK\�XYS�TL̂R�PRRX�URLOYXLPKQ�LXSMZMaLSR\�LX\�TL\�LX�L\̂RUOR�R__RZS�YX�STR�OZTR\iKR\�ZYXOSUiZSMYXgD�EFGEG��JKLMNO�_YU��\\MSMYXLK��MNRopqrst�uvw�ov{t����{zrqp��qsq��tG��TR�JYXSULZSYU�WLM̂RO�LKK�JKLMNO�_YU�ZYXORliRXSMLK�\LNL]RO�LUMOMX]�YiS�Y_�YU�URKLSMX]�SY�STMO�JYXSULZSg��TMO�WLM̂RU�MXZKi\RO[�PiS�MO�XYS�KMNMSR\�SY�GE \LNL]RO�MXZiUUR\�PQ�STR�JYXSULZSYU�_YU�aUMXZMaLK�Y__MZR�R̀aRXORO�MXZKi\MX]�STR�ZYNaRXOLSMYX�Y_�aRUOYXXRK�OSLSMYXR\�STRUR[�_YU�KYOORO�Y_�_MXLXZMX][�PiOMXROO�LX\�URaiSLSMYX[�LX\�_YU�KYOO�Y_�aUY_MS��LX\��������LKK�ZYXORliRXSMLK�\LNL]RO�MXZiUUR\�PQ�STR�JYXSULZSYU�LO�L�UROiKS�Y_�VWXRU�O�SRUNMXLSMYX�MX���������LZZYU\LXZR�WMST��USMZKR�e�gD�EFGEG�GE�h_�STR�JYXSULZSYU�WMOTRO�SY�NLcR�L�JKLMN�_YU�LX�MXZURLOR�MX�STR�JYXSULZS��MNR[�XYSMZR�LO�aUŶM\R\�MX�dRZSMYX�e�geg~�OTLKK�PR�]M̂RXg��TR�JYXSULZSYU�O�JKLMN�OTLKK�MXZKi\R�LX�ROSMNLSR�Y_�ZYOS�LX\�Y_�aUYPLPKR�R__RZS�Y_�\RKLQ�YX�aUY]UROO�Y_�STR�bYUcg�hX�STR�ZLOR�Y_�L�ZYXSMXiMX]�\RKLQ�YXKQ�YXR�JKLMN�MO�XRZROOLUQgD�EFGEG�GI�h_�L\̂RUOR�WRLSTRU�ZYX\MSMYXO�LUR�STR�PLOMO�_YU�L�JKLMN�_YU�L\\MSMYXLK�SMNR[�OiZT�JKLMN�OTLKK�PR�\YZiNRXSR\�PQ�\LSL�OiPOSLXSMLSMX]�STLS�WRLSTRU�ZYX\MSMYXO�WRUR�LPXYUNLK�_YU�STR�aRUMY\�Y_�SMNR[�ZYiK\�XYS�TL̂R�PRRX�URLOYXLPKQ�LXSMZMaLSR\�LX\�TL\�LX�L\̂RUOR�R__RZS�YX�STR�OZTR\iKR\�ZYXOSUiZSMYXgD�EFGEG���qr��w�vu�opqrst�uvw�ov{t����{zrqp��qsq��tG��TR�JYXSULZSYU�LX\�VWXRU�WLM̂R�JKLMNO�L]LMXOS�RLZT�YSTRU�_YU�ZYXORliRXSMLK�\LNL]RO�LUMOMX]�YiS�Y_�YU�URKLSMX]�SY�STMO�JYXSULZSg��TMO�NiSiLK�WLM̂RU�MXZKi\ROGE \LNL]RO�MXZiUUR\�PQ�STR�VWXRU�_YU�URXSLK�R̀aRXORO[�_YU�KYOORO�Y_�iOR[�MXZYNR[�aUY_MS[�_MXLXZMX][�PiOMXROO�LX\�URaiSLSMYX[�LX\�_YU�KYOO�Y_�NLXL]RNRXS�YU�RNaKYQRR�aUY\iZSM̂MSQ�YU�Y_�STR�ORÛMZRO�Y_�OiZT�aRUOYXO��LX\GI \LNL]RO�MXZiUUR\�PQ�STR�JYXSULZSYU�_YU�aUMXZMaLK�Y__MZR�R̀aRXORO�MXZKi\MX]�STR�ZYNaRXOLSMYX�Y_�aRUOYXXRK�OSLSMYXR\�STRUR[�_YU�KYOORO�Y_�_MXLXZMX][�PiOMXROO�LX\�URaiSLSMYX[�LX\�_YU�KYOO�Y_�aUY_MS�R̀ZRaS�LXSMZMaLSR\�aUY_MS�LUMOMX]�\MURZSKQ�_UYN�STR�bYUcg�TMO�NiSiLK�WLM̂RU�MO�LaaKMZLPKR[�WMSTYiS�KMNMSLSMYX[�SY�LKK�ZYXORliRXSMLK�\LNL]RO�\iR�SY�RMSTRU�aLUSQ�O�SRUNMXLSMYX�MX�LZZYU\LXZR�WMST��USMZKR�e�g��YSTMX]�ZYXSLMXR\�MX�STMO�dRZSMYX�e�geg��OTLKK�PR�\RRNR\�SY�aURZKi\R�LOOROONRXS�Y_�KMliM\LSR\�\LNL]RO[�WTRX�LaaKMZLPKR[�MX�LZZYU\LXZR�WMST�STR�URliMURNRXSO�Y_�STR�JYXSULZS�jYZiNRXSOg



����������	���
�����������������������
������������������������������� �����!�����!�	�������"������������������#����$%���������	�������������������������!&�$������	�������������������������!&�$���!&���������'���!�	���$���������	���
��������&�	�����	���	�(�����%���������	���������������������������%������	���)	�����������	����*�+*�,�-%�����,.�/.�����������0�����1�����+��/����)������2�����������.�/.���+!���������������	��!��������������������3�������������!�	����	�������4����������	�����	����)�����������������	���
��������5�%��������6��#�����%�������������������#���	�����!��3�	����������7	�	�����	��������89:;�<=>:9?� @�/����/�/,A BC

D�EFGHGE�IJKLMNO�PQRJSTLUV�WXYNP�ZXP[P�WXP�RYUTLWLYU�VL\LUV�[LNP�WY�WXP�IJKLM�LN�]L[NW�TLNRY\P[PT�K]WP[�PQ̂L[KWLYU�Y]�WXP�P̂[LYT�]Y[�RY[[PRWLYU�Y]�WXP�_Y[̀�NPW�]Y[WX�LU�aPRWLYU�bcdcdc�Y[�K[LNLUV�SUTP[�aPRWLYUN�bedfO�bedgO�KUT�bbdhO�IJKLMN�NXKJJ�iP�[P]P[[PT�WY�WXP�jULWLKJ�kPRLNLYU�lK̀P[�]Y[�LULWLKJ�TPRLNLYUd�mXP�n[RXLWPRW�ZLJJ�NP[\P�KN�WXP�jULWLKJ�kPRLNLYU�lK̀P[O�SUJPNN�YWXP[ZLNP�LUTLRKWPT�LU�WXP�nV[PPMPUWd�oQRP̂W�]Y[�WXYNP�IJKLMN�PQRJSTPT�ip�WXLN�aPRWLYU�bhdcdbO�KU�LULWLKJ�TPRLNLYU�NXKJJ�iP�[PqSL[PT�KN�K�RYUTLWLYU�̂[PRPTPUW�WY�MPTLKWLYU�Y]�KUp�IJKLMd�j]�KU�LULWLKJ�TPRLNLYU�XKN�UYW�iPPU�[PUTP[PT�ZLWXLU�fe�TKpN�IJKLM�K[LNLUV�̂[LY[�WY�WXP�TKWP�]LUKJ�̂KpMPUW�LN�TSPO�SUJPNN�fe�TKpN�XK\P�̂KNNPT�K]WP[�WXP�IJKLM�XKN�iPPU�[P]P[[PT�WY�WXP�jULWLKJ�kPRLNLYU�lK̀P[O�WXP�̂K[Wp�KNNP[WLUV�WXP�IJKLM�MKp�TPMKUT�MPTLKWLYU�KUT�iLUTLUV�TLN̂SWP�[PNYJSWLYU�ZLWXYSW�K�lK̀P[�ZLWX�UY�TPRLNLYU�XK\LUV�iPPU�[PUTP[PTd�rUJPNN�WXP�jULWLKJ�kPRLNLYU�lK̀P[�KUT�KJJ�K]]PRWPT�̂K[WLPN�KV[PPO�WXP�jULWLKJ�kPRLNLYU�lK̀P[�ZLJJ�UYW�TPRLTP�TLN̂SWPN�iPWZPPU�WXP�IYUW[KRWY[�KUT�̂P[NYUN�Y[�PUWLWLPN�YWXP[�WXKU�WXP�sZUP[dtuvw�FxD�EFGHGy�j]�WXP�jULWLKJ�kPRLNLYU�lK̀P[�[PqSPNWN�K�̂K[Wp�WY�̂[Y\LTP�K�[PN̂YUNP�WY�K�IJKLM�Y[�WY�]S[ULNX�KTTLWLYUKJ�NŜ Ŷ[WLUV�TKWKO�NSRX�̂K[Wp�NXKJJ�[PN̂YUTO�ZLWXLU�WPU�TKpN�K]WP[�[PRPL̂W�Y]�WXP�NSRX�[PqSPNWO�KUT�NXKJJ�PLWXP[�zb{�̂[Y\LTP�K�[PN̂YUNP�YU�WXP�[PqSPNWPT�NŜ Ŷ[WLUV�TKWKO�zc{�KT\LNP�WXP�jULWLKJ�kPRLNLYU�lK̀P[�ZXPU�WXP�[PN̂YUNP�Y[�NŜ Ŷ[WLUV�TKWK�ZLJJ�iP�]S[ULNXPTO�Y[�zf{�WY�WXP�[PqSPNWPT�NŜ Ŷ[WLUV�TKWKO�Y[�zc{�KT\LNP�WXP�jULWLKJ�kPRLNLYU�lK̀P[�WXKW�UY�NŜ Ŷ[WLUV�TKWK�ZLJJ�iP�]S[ULNXPTd�r̂YU�[PRPL̂W�Y]�WXP�[PN̂YUNP�Y[�NŜ Ŷ[WLUV�TKWKO�L]�KUpO�WXP�jULWLKJ�kPRLNLYU�lK̀P[�ZLJJ�PLWXP[�[P|PRW�Y[�K̂ [̂Y\P�WXP�IJKLM�LU�ZXYJP�Y[�LU�̂K[WdD�EFGHGF�mXP�jULWLKJ�kPRLNLYU�lK̀P[�ZLJJ�[PUTP[�KU�LULWLKJ�TPRLNLYU�K̂ [̂Y\LUV�Y[�[P|PRWLUV�WXP�IJKLMO�Y[�LUTLRKWLUV�WXKW�WXP�jULWLKJ�kPRLNLYU�lK̀P[�LN�SUKiJP�WY�[PNYJ\P�WXP�IJKLMd�mXLN�LULWLKJ�TPRLNLYU�NXKJJ�zb{�iP�LU�Z[LWLUV}�zc{�NWKWP�WXP�[PKNYUN�WXP[P]Y[}�KUT�zf{�UYWL]p�WXP�̂K[WLPNO�WXP�IYUNW[SRWLYU�lKUKVP[O�KUT�WXP�n[RXLWPRWO�L]�WXP�n[RXLWPRW�̂K[WLPN�KUT�WXP�n[RXLWPRW�KUT�IYUNW[SRWLYU�lKUKVP[O�L]�WXP�n[RXLWPRW�Y[�IYUNW[SRWLYU�lKUKVP[�LN�UYW�NP[\LUV�KN�WXP�jULWLKJ�kPRLNLYU�lK̀P[O�Y]�KUp�RXKUVP�LU�WXP�IYUW[KRW�aSM�Y[�IYUW[KRW�mLMP�Y[�iYWXd�mXP�LULWLKJ�TPRLNLYU�NXKJJ�iP�]LUKJ�KUT�iLUTLUV�YU�WXP�̂K[WLPN�iSW�NSi|PRW�WY�MPTLKWLYU�KUTO�L]�WXP�̂K[WLPN�]KLJ�WY�[PNYJ\P�WXPL[�TLN̂SWP�WX[YSVX�MPTLKWLYUO�WY�iLUTLUV�TLN̂SWP�[PNYJSWLYUdD�EFGHG~�oLWXP[�̂K[Wp�MKp�]LJP�]Y[�MPTLKWLYU�Y]�KU�LULWLKJ�TPRLNLYU�KW�KUp�WLMPO�TPRLNLYUO�NSi|PRW�WY�WXP�WP[MN�Y]�aPRWLYU�bhdcd�dbdD�EFGHG~GE�oLWXP[�̂K[Wp�MKpO�ZLWXLU�fe�TKpN�][YM�WXP�TKWP�Y]�[PRPL̂W�Y]�KU�LULWLKJ�TPRLNLYUO�TPMKUT�LU�Z[LWLUV�WXKW�WXP�YWXP[�̂K[Wp�]LJP�]Y[�MPTLKWLYUd�MPTLKWLYU�ZLWXLU��e�TKpN�Y]�WXP�LULWLKJ�TPRLNLYUd�j]�NSRX�K�TPMKUT�LN�MKTP�KUT�WXP�̂K[Wp�[PRPL\LUV�WXP�TPMKUT�]KLJN�WY�]LJP�]Y[�MPTLKWLYU�ZLWXLU�fe�TKpN�Y]�[PRPL̂W�WXP[PY]O�WXP�WLMP�[PqSL[PTO�WXPU�iYWX�̂K[WLPN�ZKL\P�WXPL[�[LVXWN�WY�MPTLKWP�Y[�̂S[NSP�iLUTLUV�TLN̂SWP�[PNYJSWLYU�̂[YRPPTLUVN�ZLWX�[PN̂PRW�WY�WXP�LULWLKJ�TPRLNLYUd�tuvw�~�D�EFG�GE�IJKLMNO�TLN̂SWPNO�Y[�YWXP[�MKWWP[N�LU�RYUW[Y\P[Np�K[LNLUV�YSW�Y]�Y[�[PJKWPT�WY�WXP�IYUW[KRWO�IYUW[KRW�PQRP̂W�WXYNP�ZKL\PT�KN�̂[Y\LTPT�]Y[�LU�aPRWLYUN��dbedgO��dbedhO�KUT�bhdbd�O�NXKJJ�iP�NSi|PRW�WY�MPTLKWLYU�KN�K�RYUTLWLYU�[̂PRPTPUW�WY�iLUTLUV�TLN̂SWP�[PNYJSWLYUdbhdbd��K[P�NSi|PRW�WY�MPTLKWLYU�ŜYU�MSWSKJ�KV[PPMPUW�Y]�WXP�̂K[WLPNd�D�EFG�GH�mXP�̂K[WLPN�NXKJJ�PUTPK\Y[�WY�[PNYJ\P�WXPL[�IJKLMN�ip�MPTLKWLYU�ZXLRXO�SUJPNN�WXP�̂K[WLPN�MSWSKJJp�KV[PP�YWXP[ZLNPO�NXKJJ�iP�KTMLULNWP[PT�ip�WXP�nMP[LRKU�n[iLW[KWLYU�nNNYRLKWLYU�LU�KRRY[TKURP�ZLWX�LWN�WXP�IYUNW[SRWLYU�jUTSNW[p�lPTLKWLYU��[YRPTS[PN�Y]�WXP�nMP[LRKU�n[iLW[KWLYU�nNNYRLKWLYU�LU�P]]PRW�YU�WXP�TKWP�Y]�WXP�nV[PPMPUWd�WXLN�nV[PPMPUWd���YZP\P[O�WXP�nMP[LRKU�n[iLW[KWLYU�nNNYRLKWLYU�ZLJJ�UYW�iP�LU\YJ\PT�LU�WXP�MPTLKWLYU�SUJPNN�WXP�̂K[WLPN�MSWSKJJp�KV[PPd���n�[PqSPNW�]Y[�MPTLKWLYU�NXKJJ�iP�MKTP�LU�Z[LWLUVO�TPJL\P[PT�WY�WXP�YWXP[�̂K[Wp�WY�WXP�IYUW[KRWO�KUT�]LJPT�ZLWX�WXP�̂P[NYU�Y[�PUWLWp�KTMLULNWP[LUV�WXP�MPTLKWLYUd�IYUW[KRWd��mXP�̂K[WLPN�NXKJJ�NPJPRW�K�MSWSKJJp�KRRP̂WKiJP�MPTLKWY[d��mXP�[PqSPNW�MKp�iP�MKTP�RYURS[[PUWJp�ZLWX�WXP�]LJLUV�Y]�iLUTLUV�TLN̂SWP�[PNYJSWLYU�̂[YRPPTLUVN�iSWO�LU�NSRX�P\PUWO�MPTLKWLYU�NXKJJ�̂[YRPPT�LU�KT\KURP�Y]�iLUTLUV�TLN̂SWP�[PNYJSWLYU�̂[YRPPTLUVNO�ZXLRX�NXKJJ�iP�NWKpPT�̂PUTLUV�MPTLKWLYU�]Y[�K�̂P[LYT�Y]��e�TKpN�][YM�WXP�TKWP�Y]�]LJLUVO�SUJPNN�NWKpPT�]Y[�K�JYUVP[�̂P[LYT�ip�KV[PPMPUW�Y]�WXP�̂K[WLPN�Y[�RYS[W�Y[TP[d�j]�KU�K[iLW[KWLYU�LN�NWKpPT�̂S[NSKUW�WY�WXLN�aPRWLYU�bhdfdcO�WXP�̂K[WLPN�MKp�UYUPWXPJPNN�̂[YRPPT�WY�WXP�NPJPRWLYU�Y]�WXP�K[iLW[KWY[zN{�KUT�KV[PP�ŜYU�K�NRXPTSJP�]Y[�JKWP[�̂[YRPPTLUVNd�
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D�EFGHGH�IJKLMN�OPNKQ�RPQS�TJKLJU�VW�XPQY�ZN[R�KLM�XPKM�KLPK�RMXJPKJ[U�LPY�\MMU�][U]̂_XMX�TJKL[_K�NMY[̂_KJ[U�[Z�KLM�XJYO_KM�[N�̀W�XPQY�PZKMN�RMXJPKJ[U�LPY�\MMU�XMRPUXMX�TJKL[_K�NMY[̂_KJ[U�[Z�KLM�XJYO_KMS�XMRPUX�JU�TNJKJUa�KLPK�KLM�[KLMN�OPNKQ�ZĴM�Z[N�\JUXJUa�XJYO_KM�NMY[̂_KJ[Ub�cZ�Y_]L�P�XMRPUX�JY�RPXM�PUX�KLM�OPNKQ�NM]MJdJUa�KLM�XMRPUX�ZPĴY�K[�ZĴM�Z[N�\JUXJUa�XJYO_KM�NMY[̂_KJ[U�TJKLJU�̀W�XPQY�PZKMN�NM]MJOK�KLMNM[ZS�KLMU�\[KL�OPNKJMY�TPJdM�KLMJN�NJaLKY�K[�\JUXJUa�XJYO_KM�NMY[̂_KJ[U�ON[]MMXJUaY�TJKL�NMYOM]K�K[�KLM�JUJKJP̂�XM]JYJ[UbeLM�OPNKJMY�YLP̂̂�YLPNM�KLM�RMXJPK[NfY�ZMM�PUX�PUQ�ZĴJUa�ZMMY�Mg_P̂̂Qb�eLM�RMXJPKJ[U�YLP̂̂�\M�LM̂X�JU�KLM�ÔP]M�TLMNM�KLM�hN[iM]K�JY�̂[]PKMXS�_ÛMYY�PU[KLMN�̂[]PKJ[U�JY�R_K_P̂̂Q�PaNMMX�_O[Ub�jaNMMRMUKY�NMP]LMX�JU�RMXJPKJ[U�YLP̂̂�\M�MUZ[N]MP\̂M�PY�YMKK̂MRMUK�PaNMMRMUKY�JU�PUQ�][_NK�LPdJUa�i_NJYXJ]KJ[U�KLMNM[ZbD�EFGHGk�eLM�OPNKJMY�YLP̂̂�YLPNM�KLM�RMXJPK[NfY�ZMM�PUX�PUQ�ZĴJUa�ZMMY�Mg_P̂̂Qb�eLM�RMXJPKJ[U�YLP̂̂�\M�LM̂X�JU�KLM�ÔP]M�TLMNM�KLM�hN[iM]K�JY�̂[]PKMXS�_ÛMYY�PU[KLMN�̂[]PKJ[U�JY�R_K_P̂̂Q�PaNMMX�_O[Ub�jaNMMRMUKY�NMP]LMX�JU�RMXJPKJ[U�YLP̂̂�\M�MUZ[N]MP\̂M�PY�YMKK̂MRMUK�PaNMMRMUKY�JU�PUQ�][_NK�LPdJUa�i_NJYXJ]KJ[U�KLMNM[ZbD�EFGk��jN\JKNPKJ[UlmnmopnmqrcZ�Z[N�PUQ�NMPY[U�KLM�ŝPJR�[N�XJYO_KM�JY�U[K�NMY[̂dMX�\Q�KLM�RMXJPKJ[U�[N�KLM�OPNKJMY�ZPĴ�K[�PaNMM�[U�RMXJPKJ[U�PY�P�XJYO_KM�NMY[̂_KJ[U�ON[]MYYS�KLMU�KLM�ŝPJR�[N�XJYO_KM�YLP̂̂�\M�NMY[̂dMX�JU�tMT�u[Nv�wKPKM�w_ONMRM�s[_NK�JU�KLM�s[_UKQ�TLMNM�KLM�hN[iM]K�JY�̂[]PKMXb�eLM�xTUMN�YLP̂̂�\M�MUKJK̂MX�K[�NM][dMN��JKY�NMPY[UP\̂M�PKK[NUMQfY�ZMMY�PUX�][YKY�JZ�JK�ONMdPĴY�JU�KLM�̂JKJaPKJ[Ub��eLM�xTUMN�PUX�KLM�s[UKNP]K[N�][UYMUK�K[�My]̂_YJdM�i_NJYXJ]KJ[U�[Z�KLM�tMT�u[Nv�wKPKM�w_ONMRM�s[_NK�TJKL�i_NJYXJ]KJ[U�[dMN�KLM�s[_UKQ�JU�TLJ]L�KLM�hN[iM]K�JY�̂[]PKMX�PUX�TPJdM�PUQ�PUX�P̂̂�[\iM]KJ[UY�K[�KLM�i_NJYXJ]KJ[U�[Z�Y_]L�][_NKbD�EFGkGE�cZ�KLM�OPNKJMY�LPdM�YM̂M]KMX�PN\JKNPKJ[U�PY�KLM�RMKL[X�Z[N�\JUXJUa�XJYO_KM�NMY[̂_KJ[U�JU�KLM�jaNMMRMUKS�PUQ�ŝPJR�Y_\iM]K�K[S�\_K�U[K�NMY[̂dMX�\QS�RMXJPKJ[U�YLP̂̂�\M�Y_\iM]K�K[�PN\JKNPKJ[U�TLJ]LS�_ÛMYY�KLM�OPNKJMY�R_K_P̂̂Q�PaNMM�[KLMNTJYMS�YLP̂̂�\M�PXRJUJYKMNMX�\Q�KLM�jRMNJ]PU�jN\JKNPKJ[U�jYY[]JPKJ[U�JU�P]][NXPU]M�TJKL�JKY�s[UYKN_]KJ[U�cUX_YKNQ�jN\JKNPKJ[U�z_̂MY�JU�MZZM]K�[U�KLM�XPKM�[Z�KLM�jaNMMRMUKb�eLM�jN\JKNPKJ[U�YLP̂̂�\M�][UX_]KMX�JU�KLM�ÔP]M�TLMNM�KLM�hN[iM]K�JY�̂[]PKMXS�_ÛMYY�PU[KLMN�̂[]PKJ[U�JY�R_K_P̂̂Q�PaNMMX�_O[Ub�j�XMRPUX�Z[N�PN\JKNPKJ[U�YLP̂̂�\M�RPXM�JU�TNJKJUaS�XM̂JdMNMX�K[�KLM�[KLMN�OPNKQ�K[�KLM�s[UKNP]KS�PUX�ZĴMX�TJKL�KLM�OMNY[U�[N�MUKJKQ�PXRJUJYKMNJUa�KLM�PN\JKNPKJ[Ub�eLM�OPNKQ�ZĴJUa�P�U[KJ]M�[Z�XMRPUX�Z[N�PN\JKNPKJ[U�R_YK�PYYMNK�JU�KLM�XMRPUX�P̂̂�ŝPJRY�KLMU�vU[TU�K[�KLPK�OPNKQ�[U�TLJ]L�PN\JKNPKJ[U�JY�OMNRJKKMX�K[�\M�XMRPUXMXbD�EFGkGEGE�j�XMRPUX�Z[N�PN\JKNPKJ[U�YLP̂̂�\M�RPXM�U[�MPN̂JMN�KLPU�][U]_NNMUK̂Q�TJKL�KLM�ZĴJUa�[Z�P�NMg_MYK�Z[N�RMXJPKJ[US�\_K�JU�U[�MdMUK�YLP̂̂�JK�\M�RPXM�PZKMN�KLM�XPKM�TLMU�KLM�JUYKJK_KJ[U�[Z�̂MaP̂�[N�Mg_JKP\̂M�ON[]MMXJUaY�\PYMX�[U�KLM�ŝPJR�T[_̂X�\M�\PNNMX�\Q�KLM�POÔJ]P\̂M�YKPK_KM�[Z�̂JRJKPKJ[UYb�{[N�YKPK_KM�[Z�̂JRJKPKJ[UY�O_NO[YMYS�NM]MJOK�[Z�P�TNJKKMU�XMRPUX�Z[N�PN\JKNPKJ[U�\Q�KLM�OMNY[U�[N�MUKJKQ�PXRJUJYKMNJUa�KLM�PN\JKNPKJ[U�YLP̂̂�][UYKJK_KM�KLM�JUYKJK_KJ[U�[Z�M̂aP̂�[N�Mg_JKP\̂M�ON[]MMXJUaY�\PYMX�[U�KLM�ŝPJRbD�EFGkG|�eLM�PTPNX�NMUXMNMX�\Q�KLM�PN\JKNPK[N�[N�PN\JKNPK[NY�YLP̂̂�\M�ZJUP̂S�PUX�i_XaRMUK�RPQ�\M�MUKMNMX�_O[U�JK�JU�P]][NXPU]M�TJKL�POÔJ]P\̂M�̂PT�JU�PUQ�][_NK�LPdJUa�i_NJYXJ]KJ[U�KLMNM[ZbD�EFGkGH�eLM�Z[NMa[JUa�PaNMMRMUK�K[�PN\JKNPKM�PUX�[KLMN�PaNMMRMUKY�K[�PN\JKNPKM�TJKL�PU�PXXJKJ[UP̂�OMNY[U�[N�MUKJKQ�X_̂Q�][UYMUKMX�K[�\Q�OPNKJMY�K[�KLM�jaNMMRMUKS�YLP̂̂�\M�YOM]JZJ]P̂̂Q�MUZ[N]MP\̂M�_UXMN�POÔJ]P\̂M�̂PT�JU�PUQ�][_NK�LPdJUa�i_NJYXJ]KJ[U�KLMNM[ZbD�EFGkGk�}qr~q�m�pnmqr�q���qmr���D�EFGkGkGE�w_\iM]K�K[�KLM�N_̂MY�[Z�KLM�jRMNJ]PU�jN\JKNPKJ[U�jYY[]JPKJ[U�[N�[KLMN�POÔJ]P\̂M�PN\JKNPKJ[U�N_̂MYS�MJKLMN�OPNKQ�RPQ�][UY[̂JXPKM�PU�PN\JKNPKJ[U�][UX_]KMX�_UXMN�KLJY�jaNMMRMUK�TJKL�PUQ�[KLMN�PN\JKNPKJ[U�K[�TLJ]L�JK�JY�P�OPNKQ�ON[dJXMX�KLPK�����KLM�PN\JKNPKJ[U�PaNMMRMUK�a[dMNUJUa�KLM�[KLMN�PN\JKNPKJ[U�OMNRJKY�][UY[̂JXPKJ[US�����KLM�PN\JKNPKJ[UY�K[�\M�][UY[̂JXPKMX�Y_\YKPUKJP̂̂Q�JUd[̂dM�][RR[U�g_MYKJ[UY�[Z�̂PT�[N�ZP]KS�PUX��V��KLM�PN\JKNPKJ[UY�MRÔ[Q�RPKMNJP̂̂Q�YJRĴPN�ON[]MX_NP̂�N_̂MY�PUX�RMKL[XY�Z[N�YM̂M]KJUa�PN\JKNPK[N�Y�bD�EFGkGkG|�w_\iM]K�K[�KLM�N_̂MY�[Z�KLM�jRMNJ]PU�jN\JKNPKJ[U�jYY[]JPKJ[U�[N�[KLMN�POÔJ]P\̂M�PN\JKNPKJ[U�N_̂MYS�MJKLMN�OPNKQ�RPQ�JU]̂_XM�\Q�i[JUXMN�OMNY[UY�[N�MUKJKJMY�Y_\YKPUKJP̂̂Q�JUd[̂dMX�JU�P�][RR[U�g_MYKJ[U�[Z�̂PT�[N�ZP]K�TL[YM�ONMYMU]M�JY�NMg_JNMX�JZ�][RÔMKM�NM̂JMZ�JY�K[�\M�P]][NXMX�JU�PN\JKNPKJ[US�ON[dJXMX�KLPK�KLM�OPNKQ�Y[_aLK�K[�\M�i[JUMX�][UYMUKY�JU�TNJKJUa�K[�Y_]L�i[JUXMNb�s[UYMUK�K[�PN\JKNPKJ[U�JUd[̂dJUa�PU�PXXJKJ[UP̂�OMNY[U�[N�MUKJKQ�YLP̂̂�U[K�][UYKJK_KM�][UYMUK�K[�PN\JKNPKJ[U�[Z�PUQ�]̂PJRS�XJYO_KM�[N�[KLMN�RPKKMN�JU�g_MYKJ[U�U[K�XMY]NJ\MX�JU�KLM�TNJKKMU�][UYMUKbD��EFGF��������}l����
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CDE�FGHIJK�LMN�LNHO�PD�LMIQ�RPJLHSTLE�IL�IQ�DPGJF�LMSL�S�QUNTIDIT�TVSGQN�PD�LMN�RPJLHSTL�IQ�IVVNKSV�GJFNH�WNFNHSV�PH�XLSLN�VSYE�LMN�HNOSIJFNH�PD�LMN�RPJLHSTL�JPL�SDDNTLNF�Z[�QGTM�S�HGVIJK�QMSVV�HNOSIJ�IJ�DGVV�DPHTN�SJF�NDDNTL\]̂_̀abc�de���f̂gh̀ìgji�̂ckl̀̂ cm�no�b]pq�derd f̂gh̀ìgji�mccscm�̀jiĉ_cmtSTM�SJF�NuNH[�UHPuIQIPJ�PH�PZVIKSLIPJ�HNvGIHNF�Z[�VSY�SJFwPH�HNvGIHNF�LP�ZN�IJQNHLNF�IJ�LMN�RPJLHSTL�QMSVV�ZN�FNNONF�LP�ZN�IJQNHLNF�xNHNIJ�SJF�LMN�RPJLHSTL�QMSVV�ZN�HNSF�SJF�NJDPHTNF�SQ�LMPGKM�IL�YNHN�IJTVGFNF�xNHNIJ�SJF�IJ�LMN�NuNJL�SJ[�QGTM�UHPuIQIPJ�IQ�JPL�IJQNHLNF�PH�IQ�JPL�TPHHNTLV[�IJQNHLNF�LMNJE�GUPJ�LMN�SUUVITSLIPJ�PD�NILMNH�USHL[E�LMIQ�RPJLHSTL�QMSVV�DPHLMYILM�ZN�UM[QITSVV[�SONJFNF�LP�OSyN�QGTM�IJQNHLIPJ�PH�TPHHNTLIPJ\q�derz s̀j̀sls�̂]_c�g{�p]|c�]jm�ilffbcscj_qderzrd�}MN�OIJIOGO�MPGHV[�YSKN�HSLNQ�~IJTVGFIJK�QGUUVNONJLQ��LP�ZN�USIF�QMSVV�JPL�ZN�VNQQ�LMSJ�LMSL�FNQIKJSLNF�Z[�LMN��NY��PHy�XLSLN��NUSHLONJL�PD��SZPHE��GHNSG�PD��GZVIT��PHyQ�SJF�SJ[�HNFNLNHOIJSLIPJ�PD�LMN�UHNuSIVIJK�HSLN�PD�YSKNQ�SDLNH�LMN�RPJLHSTL�IQ�SUUHPuNF�QMSVV�ZN�FNNONF�LP�ZN�IJTPHUPHSLNF�xNHNIJ�Z[�HNDNHNJTN�SQ�PD�LMN�NDDNTLIuN�FSLN�PD�HNFNLNHOIJSLIPJ�SJF�QMSVV�DPHO�S�USHL�PD�LMNQN�RPJLHSTL��PTGONJLQ\��qderzrz�}MN�OIJIOGO�MPGHV[�QGUUVNONJL�LP�ZN�USIF�QMSVV�ZN�IJ�STTPHFSJTN�YILM�LMN�UHNuSIVIJK�UHSTLITNQ�IJ�LMN�VPTSVIL[�YMNHN�LMN�YPHy�IQ�VPTSLNF�SJF�QMSVV�ZN�JPL�VNQQ�LMSJ�LMSL�FNQIKJSLNF�Z[�LMN�CJFGQLHISV�RPOOIQQIPJNH\��XGUUVNONJLQ�SQ�FNDIJNF�IJ�XNTLIPJ�����PD�LMN��SZPH��SYE�SQ�SONJFNFE�ONSJQ�SVV�HNOGJNHSLIPJ�DPH�NOUVP[NNQ�USIF�IJ�SJ[�ONFIGO�PLMNH�LMSJ�TSQM�PH�HNIOZGHQNONJLQ�DPH�N�UNJQNQ�PH�SJ[�US[ONJLQ�YMITM�SHN�JPL�YSKNQ�YILMIJ�LMN�ONSJIJK�PD�LMN�VSYE�IJTVGFIJKE�ZGL�JPL�VIOILNF�LPE�MNSVLME�YNVDSHNE�JPJ�PTTGUSLIPJSV�FIQSZIVIL[E�HNLIHNONJLE�uSTSLIPJ�ZNJNDILQE�MPVIFS[�US[�SJF�VIDN�IJQGHSJTN\qderzr��}MN�RPJLHSTL�QMSVV�ZN�DPHDNILNF�Z[�S�RPJLHSTLPH�SJF�MN�QMSVV�JPL�ZN�NJLILVNF�LP�HNTNIuN�SJ[�QGO�PD�OPJN[�DPH�SJ[�YPHy�UNHDPHONF�MNHNGJFNH�PJ�MIQ�PH�MNH�QNTPJF�TPJuITLIPJ�DPH�YIVVDGVV[�US[IJK�VNQQ�LMSJ�LMN�QLIUGVSLNF�YSKN�QTSVN�~IJTVGFIJK�QGUUVNONJLQ��SQ�UHPuIFNF�IJ�LMN��SZPH��SYE�XNTLIPJ����E�SQ�SONJFNFE�PH�LMN�QLIUGVSLNF�OIJIOGO�MPGHV[�YSKN�QTSVN�~IJTVGFIJK�QGUUVNONJLQ��SQ�UHPuIFNF�IJ�LMN��SZPH��SYE�XNTLIPJ�����FE�SQ�SONJFNF\q�der� ]ff̂cj_̀aci�MNHN�HNvGIHNF�Z[�VSY�SUUHNJLITNQ�OGQL�ZN�HNKIQLNHNFE�IJFIuIFGSVV[E�GJFNH�S�ZPJS�DIFN�UHPKHSO�HNKIQLNHNF�YILM�LMN��NY��PHy�XLSLN��NUSHLONJL�PD��SZPH\��}MN�SVVPYSZVN�HSLIP�PD�SUUHNJLITNQ�LP��PGHJN[ONJ�IJ�SJ[�THSDL�TVSQQIDITSLIPJ�QMSVV�JPL�ZN�KHNSLNH�LMSJ�LMN�HSLIP�UNHOILLNF�LP�LMN�TPJLHSTLPH�SQ�LP�MIQ�PH�MNH�YPHy�DPHTN�PJ�SJ[��PZ�GJFNH�LMN�HNKIQLNHNF�UHPKHSO\���J[�NOUVP[NNE�YMP�IQ�JPL�HNKIQLNHNF�SQ�SZPuNE�QMSVV�ZN�USIF�LMN�UHNuSIVIJK�YSKN�HSLN�DPH�LMN�TVSQQIDITSLIPJ�PD�YPHy�MN�STLGSVV[�UNHDPHONF\��}MN�TPJLHSTLPH�PH�QGZTPJLHSTLPH�YIVV�ZN�HNvGIHNF�LP�DGHJIQM�YHILLNJ�NuIFNJTN�PD�LMN�HNKIQLHSLIPJ�PD�MIQ�PH�MNH�UHPKHSO�SJF�SUUHNJLITNQ�SQ�YNVV�SQ�PD�LMN�SUUHPUHISLN�HSLIPQ�SJF�YSKN�HSLNQ�DPH�LMN�SHNS�PD�TPJQLHGTLIPJE�UHIPH�LP�GQIJK�SJ[�SUUHNJLITNQ�PJ�LMN�TPJLHSTL�YPHy\��~XNN�XNTLIPJ����\��N�\q�der� ]iì|jscj_�g{�flnb̀a�agj_̂]a_i�Q�UHPuIFNF�IJ�XNTLIPJ�����PD�LMN��NJNHSV��GJITIUSV��SYE�LMN�RPJLHSTLPH�IQ�UHPMIZILNF�DHPO�SQQIKJIJKE�LHSJQDNHHIJKE�TPJuN[IJKE�QGZVNLLIJK�PH�PLMNHYIQN�FIQUPQIJK�PD�LMIQ�RPJLHSTLE�PH�PD�MIQ�PH�MNH�HIKML�LILVNE�PH�IJLNHNQL�LMNHNIJE�PH�MIQ�PH�MNH�UPYNH�LP�N�NTGLN�QGTM�TPJLHSTL�PH�SJ[�PLMNH�UNHQPJ�PH�TPHUPHSLIPJ�YILMPGL�LMN�UHNuIPGQ�TPJQNJL�IJ�YHILIJK�PD�LMN�PDDITNHE�ZPSHF�PH�SKNJT[�SYSHFIJK�LMN�RPJLHSTL\��CD�SJ[�RPJLHSTLPHE�LP�YMPO�SJ[�TPJLHSTL�IQ�VNLE�KHSJLNF�SJF�SYSHFNFE�SQ�HNvGIHNF�Z[�VSYE�Z[�SJ[�PDDITNHE�ZPSHF�PH�SKNJT[�IJ�S�UPVILITSV�QGZFIuIQIPJE�PH�PD�SJ[�FIQLHITL�LMNHNIJE�QMSVV�YILMPGL�LMN�UHNuIPGQ�YHILLNJ�TPJQNJL�QUNTIDINF�IJ�QGZFIuIQIPJ�PJN�PD�LMIQ�QNTLIPJE�SQQIKJE�LHSJQDNHE�TPJuN[E�QGZVNL�PH�PLMNHYIQN�FIQUPQN�PD�QGTM�TPJLHSTLE�PH�MIQ�PH�MNH�HIKMLE�LILVN�PH�IJLNHNQL�LMNHNIJE�PH�MIQ�PH�MNH�UPYNH�LP�N�NTGLN�QGTM�TPJLHSTLE�LP�SJ[�PLMNH�UNHQPJ�PH�TPHUPHSLIPJE�LMN�PDDITNHE�ZPSHF�PH�SKNJT[�YMITM�VNLE�OSFNE�KHSJLNFE�PH�SYSHFNF�QGTM�TPJLHSTL�QMSVV�HNuPyN�SJF�SJJGV�QGTM�TPJLHSTLE�SJF�LMN�UPVILITSV�QGZFIuIQIPJ�PH�FIQLHITL�LMNHNIJE�SQ�LMN�TSQN�OS[�ZNE�SJF�QGTM�PDDITNHE�ZPSHF�PH�SKNJT[�QMSVV�ZN�HNVINuNF�SJF�FIQTMSHKNF�DPHO�SJ[�SJF�SVV�VISZIVIL[�SJF�PZVIKSLIPJQ�KHPYIJK�PGL�PD�QGTM�TPJLHSTL�LP�QGTM�TPJLHSTLPHE�SJF�LP�LMN�UNHQPJ�PH�TPHUPHSLIPJ�LP�YMITM�QGTM�TPJLHSTL�QMSVV�MSuN�ZNNJ�SQQIKJNFE�LHSJQDNHHNFE�TPJuN[NFE�QGZVNL�PH�PLMNHYIQN�FIQUPQNF�PDE�SJF�QGTM�TPJLHSTLPHE�SJF�MIQ�PH�MNH�SQQIKJNNQE�LHSJQDNHNNQ�PH�
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HIJKL	MN	IOHPQKLRS HTL	QMUHOIQH	VMQWXLUHRY HTL	ZMO[	MN	HTPR	QMUHOIQH\ VIHL	MN	QMXXLUQLXLUH	IUV	VIHLR	MN	RWJRHIUHPIK	QMX]KLHPMU^ QMUHOIQH	RWX_ ]ÌXLUHRa VPR]WHL	OLRMKWHPMUb HLOXPUIHPMU	MO	RWR]LURPMUc XPRQLKKIULMWR	]OMdPRPMURe LUWXLOIHPMU	MN	QMUHOIQH	VMQWXLUHRLfTPJPH	I			PURWOIUQL	IUV	JMUVRLfTPJPH	J			VLHLOXPUIHPMU	MN	HTL	QMRH	MN	HTL	ZMO[IOHPQKL	S			HTL	QMUHOIQH	VMQWXLUHRghi	jklmnopm	qkprsilmt	pkltutm	kv	mhut	wxniisilmy	jklzumuklt	kv	mhi	jklmnopm	{|ilino}y	~r��}isilmon�y	olz	kmhin	jklzumuklt�y	qno�ulxty	~�ipuvupomuklty	wzzilzo	uttriz	�nukn	mk	i�iprmukl	kv	mhut	wxniisilmy	kmhin	zkprsilmt	}utmiz	ul	mhut	wxniisilmy	olz	�kzuvupomuklt	uttriz	ovmin	i�iprmukl	kv	mhut	wxniisilmy	o}}	kv	�huph	vkns	mhi	jklmnopmy	olz	oni	ot	vr}}�	o	�onm	kv	mhi	jklmnopm	ot	uv	ommophiz	mk	mhut	wxniisilm	kn	ni�iomiz	hiniul�	ghi	jklmnopm	ni�nitilmt	mhi	ilmuni	olz	ulmixnomiz	oxniisilm	�im�iil	mhi	�onmuit	hinimk	olz	tr�intizit	�nukn	lixkmuomuklty	ni�nitilmomuklty	kn	oxniisilmty	iumhin	�nummil	kn	kno}�	wl	ilrsinomukl	kv	mhi	jklmnopm	qkprsilmty	kmhin	mhol	�kzuvupomuklty	o��iont	ul	wnmup}i	��IOHPQKL	Y			HTL	ZMO[	MN	HTPR	QMUHOIQHghi	jklmnopmkn	tho}}	vr}}�	i�iprmi	mhi	�kn�	zitpnu�iz	ul	mhi	jklmnopm	qkprsilmty	i�pi�m	ot	t�ipuvupo}}�	ulzupomiz	ul	mhi	jklmnopm	qkprsilmt	mk	�i	mhi	nit�kltu�u}um�	kv	kmhint�IOHPQKL	\			VIHL	MN	QMXXLUQLXLUH	IUV	VIHLR	MN	RWJRHIUHPIK	QMX]KLHPMU�	\�S	ghi	zomi	kv	pkssilpisilm	kv	mhi	�kn�	tho}}	�i�������	���	��	���	���������	������� 				¡ ghi	zomi	kv	mhut	wxniisilm� 				¡ w	zomi	tim	vknmh	ul	o	lkmupi	mk	�nkpiiz	uttriz	��	mhi	¢�lin� 	f	¡ £tmo�}uthiz	ot	vk}}k�t��¤���¥�	¦	§¦��	�¥	¦	̈�¦��	��	§���¥̈���	���	§¦��	��	��̈ �̈���̈���	��	���	©�¥���ªivin	mk	~ipmukl	«¬	¬	««	®	�r}mu�}i	jklmnopm	~rsson��	\�Y	ghi	jklmnopm	gusi	tho}}	�i	siotrniz	vnks	mhi	zomi	kv	pkssilpisilm	kv	mhi	�kn���	\�\	R̄°±²³́²µ³¶	Q·̧¹¶º²µ·́	·»	²¼º	]½·¾º¿²	·½	]·½²µ·́±	H¼º½º·»�	\�\�S	~r�Àipm	mk	ozÀrtmsilmt	kv	mhi	jklmnopm	gusi	ot	�nkÁuziz	ul	mhi	jklmnopm	qkprsilmty	mhi	zomi	kv	~r�tmolmuo}	jks�}imukl	kv	mhi	�kn�	kv	o}}	kv	mhi	jklmnopmknt	vkn	mhi	ÂnkÀipm	�u}}	�i��¤���¥�	���	§¦��	��	ÃÄ���¦���¦�	��̈Å������	��	���	©�¥�	��	¦��	����¥¦���¥�	��¥	���	Æ¥�Ç�����		
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H	IJIJK	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	̂Y	_S\R̂SXV	SY	RZP	cS\d	SY	Tee	SY	RZP	[SXR\TQRS\V	YS\	RZP	f\SOPQR	T\P	RS	NP	QSW_ePRPU	_\̂S\	RS	LMNVRTXR̂Te	[SW_ePR̂SX	SY	RZP	PXR̂\P	cS\d	SY	Tee	SY	RZP	[SXR\TQRS\V	YS\	RZP	f\SOPQRb	RZP	[SXR\TQRS\V	VZTee	TQẐP̀P	LMNVRTXR̂Te	[SW_ePR̂SX	SY	VMQZ	_S\R̂SXV	Ng	RZP	YSeeSĥXi	UTRPVjklmnolp	lq	rlms tuvwnxpnoxy	zl{|y}nolp	~xn}		H	IJ�	r�}p	n�}	rlms	lq	n�ow	zlpnmx�n�	lm	xp�	klmnolp	��}m}lq�	ow	tuvwnxpnoxyy�	zl{|y}n}H	IJ�J�	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	RZP	[SXR\TQRS\	VZTee	VMNVRTXR̂Teeg	QSW_ePRP	RZP	PXR̂\P	cS\d	SY	RẐV	[SXR\TQRj������	���	��	���	���������	�����	���	��������	���	���������	��������������				  ¡SR	eTRP\	RZTX				¢				£	QTePXUT\	UTgV	Y\SW	RZP	UTRP	SY	QSWWPXQPWPXR	SY	RZP	cS\d¤�				  ¥g	RZP	YSeeSĥXi	UTRPj			H	IJ�JK	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	̂Y	_S\R̂SXV	SY	RZP	cS\d	SY	RẐV	[SXR\TQR	T\P	RS	NP	VMNVRTXR̂Teeg	QSW_ePRP	_\̂S\	RS	hZPX	RZP	PXR̂\P	cS\d	SY	RẐV	[SXR\TQR	VZTee	NP	VMNVRTXR̂Teeg	QSW_ePRPb	RZP	[SXR\TQRS\	VZTee	VMNVRTXR̂Teeg	QSW_ePRP	VMQZ	_S\R̂SXV	Ng	RZP	YSeeSĥXi	UTRPVjklmnolp	lq	rlms ~xn}	nl	v}	wuvwnxpnoxyy�	�l{|y}n}		H	IJ�JI	¦Y	RZP	[SXR\TQRS\	YT̂eV	RS	VMNVRTXR̂Teeg	QSW_ePRP	RZP	cS\d	SY	RẐV	[SXR\TQRb	S\	_S\R̂SXV	RZP\PSYb	TV	_\S̀ ÛPU	̂X	RẐV	LPQR̂SX	§¤̈b	ê©M̂UTRPU	UTWTiPVb	̂Y	TXgb	VZTee	NP	TVVPVVPU	TV	VPR	YS\RZ	̂X	LPQR̂SX	̈¤ª¤«¬�z®̄	�			z°±�¬«z�	t²³H	�J�	]ZP	́hXP\	VZTee	_Tg	RZP	[SXR\TQRS\	RZP	[SXR\TQR	LMW	̂X	QM\\PXR	YMXUV	YS\	RZP	[SXR\TQRS\µV	_P\YS\WTXQP	SY	RZP	[SXR\TQR¤	]ZP	[SXR\TQR	LMW	VZTee	NP	SXP	SY	RZP	YSeeSĥXij	������	���	�����������	������	¶	  LR̂_MeTRPU	LMWb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤·	NPeSh�				  [SVR	SY	RZP	cS\d	_eMV	RZP	[SXR\TQRS\µV	̧PPb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤§	NPeSh�				  [SVR	SY	RZP	cS\d	_eMV	RZP	[SXR\TQRS\µV	̧PP	ĥRZ	T	¹MT\TXRPPU	ºT»̂WMW	f\̂QPb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤̈	NPeSh�¼����	��	���	���������	���½�¾	��������	¿������	À�Á¾	À�Â	��	À�À	�������H	�JK	tno|uyxn}Ã	tu{H	�JKJ�	]ZP	[SXR\TQR	LMW	VZTee	NP				¢Ä				£b	VMNOPQR	RS	TUÛR̂SXV	TXU	UPUMQR̂SXV	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRV¤H	�JKJK	«yn}mpxn}wH	�JKJKJ�	ÅeRP\XTRPVb	̂Y	TXgb	̂XQeMUPU	̂X	RZP	[SXR\TQR	LMWjn}{ kmo�}		H	�JKJKJK	LMNOPQR	RS	RZP	QSXÛR̂SXV	XSRPU	NPeShb	RZP	YSeeSĥXi	TeRP\XTRPV	WTg	NP	TQQP_RPU	Ng	RZP	́hXP\	YSeeSĥXi	P»PQMR̂SX	SY	RẐV	Åi\PPWPXR¤	Æ_SX	TQQP_RTXQPb	RZP	́hXP\	VZTee	̂VVMP	T	ºSÛŶQTR̂SX	RS	RẐV	Åi\PPWPXR¤�Ç�����	�����	����	���������	���	���	����������	����	�È��	��	���	���	���	É����	��	������	���	�����������n}{ kmo�} zlpÃonolpw	qlm	«��}|nxp�}		H	�JKJI	ÅeeShTXQPVb	̂Y	TXgb	̂XQeMUPU	̂X	RZP	[SXR\TQR	LMWj
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HIJKLMNOP	KQRS	QTTUVQLRKWXYZ[\ ]̂_̀[		a	bcdcb	efgh	ijgklmn	go	pfqrHIJKLMNOP	MSK	NMKs	QLJ	tMQMK	MSK	uLNM	vwNRKx	QLJ	yuQLMNMP	TNsNMQMNULtx	NO	QLPx	MU	VSNRS	MSK	uLNM	vwNRK	VNTT	zK	QvvTNRQzTKWXYZ[\ {|_Z}	~|�	�_\_Z~Z_�|} ]̂_̀[	�[̂	{|_Z	���c���		H�QwQ�wQvSt	JKTKMKJXH�QzTK	JKTKMKJXH�QwQ�wQvSt	JKTKMKJXH�QzTK	JKTKMKJXH�QwQ�wQvSt	JKTKMKJXH�QzTK	JKTKMKJXH�QwQ�wQvSt	JKTKMKJXH�QzTK	JKTKMKJXH�QwQ�wQvSt	JKTKMKJXH�QzTK	JKTKMKJXH�QwQ�wQvSt	JKTKMKJX���Y���	�			]�������a	�c�	]̂��̂[}}	]~�\[|Z}a	�c�c�	�pml�	�i�f	�ii�gkphg�fm	o�j	�pq�lfh	m���ghhl�	h�	h l	¡�fmhj�khg�f	¢pfp£lj	�q	h l	¡�fhjpkh�jn	pf�	¡ljhgogkphlm	o�j	�pq�lfh	gmm�l�	�q	h l	¡�fmhj�khg�f	¢pfp£lj	pf�	�jk ghlkhn	h l	¤¥flj	m p��	�p¦l	ij�£jlmm	ipq�lfhm	�f	pkk��fh	�o	h l	¡�fhjpkh	§��n	h�	h l	¡�fhjpkh�jn	pm	ij�̈g�l�	�l��¥	pf�	l�ml¥ ljl	gf	h l	¡�fhjpkh	©�k��lfhmªa	�c�cd	« l	iljg��	k�̈ljl�	�q	lpk 	�ii�gkphg�f	o�j	�pq�lfh	m p��	�l	�fl	kp�lf�pj	��fh 	lf�gf£	�f	h l	�pmh	�pq	�o	h l	��fh n	�j	pm	o����¥mr		a	�c�c¬	�j�̈g�l�	h ph	pf	�ii�gkphg�f	o�j	�pq�lfh	gm	jlklg̈l�	�q	h l	¡�fmhj�khg�f	¢pfp£lj	f�h	�phlj	h pf	h l	ogoh 	®h ̄	�pq	�o	p	��fh n	h l	¤¥flj	m p��	�p¦l	ipq�lfh	�o	h l	p���fh	kljhgogl�	h�	h l	¡�fhjpkh�j	f�h	�phlj	h pf	h l	h gjhglh 	°±h ̄		�pq	�o	h l	mp�l	��fh ª	²o	pf	�ii�gkphg�f	o�j	�pq�lfh	gm	jlklg̈l�	�q	h l	¡�fmhj�khg�f	¢pfp£lj	pohlj	h l	pii�gkphg�f	�phl	og³l�	p��̈ln	ipq�lfh	�o	h l	p���fh	kljhgogl�	m p��	�l	�p�l	�q	h l	¤¥flj	f�h	�phlj	h pf	o�jhq́og̈l		µ®	̄	�pqm	pohlj	h l	¡�fmhj�khg�f	¢pfp£lj	jlklg̈lm	h l	�ii�gkphg�f	o�j	�pq�lfhªH¶KJKwQTx	tMQMK	Uw	TURQT	TQVt	sQP	wKyuNwK	vQPsKLM	VNMSNL	Q	RKwMQNL	vKwNUJ	UO	MNsKWXa	�c�cb	]̂��̂[}}	]~�\[|Z}	·̧ [̂[	Z̧[	��|Ẑ~̀Z	�¹\	_}	º~}[�	�|	~	�Z_�¹»~Z[�	�¹\a	�c�cbc�	¼pk 	�ii�gkphg�f	o�j	�pq�lfh	m p��	�l	�pml�	�f	h l	��mh	jlklfh	mk l���l	�o	̈p��lm	m���ghhl�	�q	h l	¡�fhjpkh�j	gf	pkk�j�pfkl	¥gh 	h l	¡�fhjpkh	©�k��lfhmª	« l	mk l���l	�o	̈p��lm	m p��	p���kphl	h l	lfhgjl	¡�fhjpkh	§��	p��f£	h l	p̈jg��m	i�jhg�fm	�o	h l	½�j¦ª	« l	mk l���l	�o	̈p��lm	m p��	�l	ijlipjl�	gf	m�k 	o�j�n	pf�	m�ii�jhl�	�q	m�k 	�php	h�	m��mhpfhgphl	ghm	pkk�jpkqn	pm	h l	¡�fmhj�khg�f	¢pfp£lj	pf�	�jk ghlkh	�pq	jl¾�gjlª	« gm	mk l���l	�o	̈p��lmn	�f�lmm	��¿lkhl�	h�	�q	h l	¡�fmhj�khg�f	¢pfp£lj	�j	�jk ghlkhn	m p��	�l	�ml�	pm	p	�pmgm	o�j	jl̈gl¥gf£	h l	¡�fhjpkh�jÀm	�ii�gkphg�fm	o�j	�pq�lfhªa	�c�cbcd	�ii�gkphg�fm	o�j	�pq�lfh	m p��	m �¥	h l	iljklfhp£l	�o	k��i�lhg�f	�o	lpk 	i�jhg�f	�o	h l	½�j¦	pm	�o	h l	lf�	�o	h l	iljg��	k�̈ljl�	�q	h l	�ii�gkphg�f	o�j	�pq�lfhªa	�c�cbc¬	²f	pkk�j�pfkl	¥gh 	�²�	©�k��lfh	�Á°ÁÂÃÁ±ÄÅn	Ælfljp�	¡�f�ghg�fm	�o	h l	¡�fhjpkh	o�j	¡�fmhj�khg�fn	¡�fmhj�khg�f	¢pfp£lj	pm	��̈gmlj	¼�ghg�fn	pf�	m��¿lkh	h�	h l	�h lj	ij�̈gmg�fm	�o	h l	¡�fhjpkh	©�k��lfhmn	h l	p���fh	�o	lpk 	ij�£jlmm	ipq�lfh	m p��	�l	k��i�hl�	pm	o����¥mra	�c�cbc¬c�	« l	p���fh	�o	lpk 	ij�£jlmm	ipq�lfh	m p��	ogjmh	gfk���lrc� « ph	i�jhg�f	�o	h l	¡�fhjpkh	§��	ij�ilj�q	p���kp��l	h�	k��i�lhl�	½�j¦Ç
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HI JKLM	NOPMQOR	OS	MKT	UORMPLVM	WXY	NPONTPZ[	LZZOVL\ZT	MO	YLMTPQLZ]	LR̂	T_XQNYTRM	̂TZQ̀TPT̂	LR̂	]XQML\Z[	]MOPT̂	LM	MKT	]QMT	SOP	]X\]T_XTRM	QRVOPNOPLMQOR	QR	MKT	VOYNZTMT̂	VOR]MPXVMQORa	OPa	QS	LNNPÒT̂	QR	L̂ L̀RVT	\[	MKT	bcRTPa	]XQML\Z[	]MOPT̂	OSS	MKT	]QMT	LM	L	ZOVLMQOR	LdPTT̂	XNOR	QR	cPQMQRde	LR̂Hf JKLM	NOPMQOR	OS	UOR]MPXVMQOR	UKLRdT	gQPTVMQ̀T]	MKLM	MKT	hPVKQMTVM	̂TMTPYQRT]a	QR	MKT	hPVKQMTVMi]	NPOST]]QORLZ	jX̂dYTRMa	MO	\T	PTL]ORL\Z[	jX]MQSQT̂kl	mHnHoHfHI	JKT	LYOXRM	OS	TLVK	NPOdPT]]	NL[YTRM	]KLZZ	MKTR	\T	PT̂XVT̂	\[pHn JKT	LddPTdLMT	OS	LR[	LYOXRM]	NPT̀QOX]Z[	NLQ̂	\[	MKT	bcRTPeHI JKT	LYOXRMa	QS	LR[a	SOP	qOPr	MKLM	PTYLQR]	XRVOPPTVMT̂	LR̂	SOP	cKQVK	MKT	hPVKQMTVM	KL]	NPT̀QOX]Z[	cQMKKTẐ	L	UTPMQSQVLMT	SOP	sL[YTRM	L]	NPÒQ̂T̂	QR	hPMQVZT	t	OS	huh	gOVXYTRM	hvwvxvyzteHf hR[	LYOXRM	SOP	cKQVK	MKT	UORMPLVMOP	̂OT]	ROM	QRMTR̂	MO	NL[	L	WX\VORMPLVMOP	OP	YLMTPQLZ	]XNNZQTPa	XRZT]]	MKT	qOPr	KL]	\TTR	NTPSOPYT̂	\[	OMKTP]	MKT	UORMPLVMOP	QRMTR̂]	MO	NL[eHo {OP	qOPr	NTPSOPYT̂	OP	̂TSTVM]	̂Q]VÒTPT̂	]QRVT	MKT	ZL]M	NL[YTRM	LNNZQVLMQORa	LR[	LYOXRM	SOP	cKQVK	MKT	hPVKQMTVM	YL[	cQMKKOẐ	NL[YTRMa	OP	RXZZQS[	L	UTPMQSQVLMT	OS	sL[YTRM	QR	cKOZT	OP	QR	NLPMa	L]	NPÒQ̂T̂	QR	hPMQVZT	t	OS	huh	gOVXYTRM	hvwvxvyzte	LR̂Hm |TMLQRLdT	cQMKKTẐ	NXP]XLRM	MO	WTVMQOR	}kzk~k�����������	��������l	mHnH�	���������l	mHnH�Hn	{OP	TLVK	NPOdPT]]	NL[YTRM	YL̂T	NPQOP	MO	cKTR	MKT	qOPr	OS	MKQ]	UORMPLVM	Q]	]X\]MLRMQLZZ[	VOYNZTMTa	MKT	bcRTP	YL[	cQMKKOẐ	MKT	SOZZOcQRd	LYOXRMa	L]	PTMLQRLdTa	SPOY	MKT	NL[YTRM	OMKTPcQ]T	̂XTp�������	�	����������	��	������	��	��	��������	��	���������	����	����	�����������	���	������� 	¡��	������	��	���������	���	��	�������	��	��¢������	��� �{Q̀T	NTPVTRM	£}¤¥�����������	��������l	mHnH�HI	|T̂XVMQOR	OP	ZQYQMLMQOR	OS	PTMLQRLdTa	QS	LR[a	]KLZZ	\T	L]	SOZZOc]p���	���	���������	�����������	��	¦������	§ ̈ © ̈	��	��	��	��������	�����	��	����	���	������	ª��«	��	����	¬�������	��	�������������	��������	���������	�������������	���	����������	��	��������	��	���	ª��«	��	���¢����	��	¦������	® ̄ °	������	���¢������	���	����	������������� �		l	mHnH�Hf	±²VTNM	L]	]TM	SOPMK	QR	MKQ]	WTVMQOR	}kzk~kwa	cKTR	MKT	qOPr	OS	MKQ]	UORMPLVM	Q]	]X\]MLRMQLZZ[	VOYNZTMTa	MKT	UORMPLVMOP	YL[	]X\YQM	LR	hNNZQVLMQOR	SOP	sL[YTRM	MKLM	QRVZX̂T]	MKT	PTMLQRLdT	cQMKKTẐ	SPOY	NPQOP	hNNZQVLMQOR]	SOP	sL[YTRM	NXP]XLRM	MO	MKQ]	WTVMQOR	}kzk~k	JKT	hNNZQVLMQOR	SOP	sL[YTRM	]X\YQMMT̂	cKTR	MKT	qOPr	OS	MKQ]	UORMPLVM	Q]	]X\]MLRMQLZZ[	VOYNZTMT	]KLZZ	ROM	QRVZX̂T	PTMLQRLdT	L]	SOZZOc]p�������	���	�����	����������	���	�������	��	���������	����	���	ª��«	��	����	¬�������	��	�������������	��������	��	����	¦����������	¬���������	��	���	ª��«	��	���	¬����������	��	���	���³���	��	��������	������� �		l	mHI	́���µ	¶�·̧���l	mHIHn	́���µ	¶�·̧���	¹º�»�	�º�	¼½��»�¾�	¿À̧	�Á	Â�Á�Ã	½�	�	¿��ÄÀµ���Ã	¿À̧l	mHIHnHn	{QRLZ	NL[YTRMa	VOR]MQMXMQRd	MKT	TRMQPT	XRNLQ̂	\LZLRVT	OS	MKT	UORMPLVM	WXYa	]KLZZ	\T	YL̂T	\[	MKT	bcRTP	MO	MKT	UORMPLVMOP	cKTR	Hn MKT	UORMPLVMOP	KL]	SXZZ[	NTPSOPYT̂	MKT	UORMPLVM	T²VTNM	SOP	MKT	UORMPLVMOPi]	PT]NOR]Q\QZQM[	MO	VOPPTVM	qOPr	L]	NPÒQ̂T̂	QR	hPMQVZT	zv	OS	huh	gOVXYTRM	hvwvxvyzta	LR̂	MO	]LMQ]S[	OMKTP	PT_XQPTYTRM]a	QS	LR[a	cKQVK	T²MTR̂	\T[OR̂	SQRLZ	NL[YTRMe	LR̂HI L	SQRLZ	UTPMQSQVLMT	SOP	sL[YTRM	OP	sPOjTVM	UTPMQSQVLMT	SOP	sL[YTRM	KL]	\TTR	Q]]XT̂	\[	MKT	hPVKQMTVMkl	mHIHnHI	JKT	bcRTPi]	SQRLZ	NL[YTRM	MO	MKT	UORMPLVMOP	]KLZZ	\T	YL̂T	RO	ZLMTP	MKLR	wy	̂L[]	LSMTP	MKT	Q]]XLRVT	OS	MKT	SQRLZ	UTPMQSQVLMT	SOP	sL[YTRM	OP	sPOjTVM	UTPMQSQVLMT	SOP	sL[YTRMa	OP	L]	SOZZOc]p		
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HIJKJLKJMNO	PQRQSQPTUVWXYZ[	\			]X̂_̀W[	V[̂aZ̀WXabc	\de	Xfghgij	]klgmgnf	oipkqrst	uvwsxytwy	zx{{	|tv}t	~|	��xyx~{	�twx|x��	�~�tv	��v|�~�y	y�	uvyxw{t	��	��	u�u	��w��t�y	u���������	��{t||	yst	�~vyxt|	~���x�y	�t{�z	~��ystv	x��x}x��~{�	��y	~	�~vy�	y�	ysx|	u�vtt�t�y�	y�	|tv}t	~|	��xyx~{	�twx|x��	�~�tv�H��	SNQ	MJKS�QO	��S�JRR�	JLKQQ�	��OQKS	SNQ	�J�Q�	JPPKQOO	J�P	�SNQK	���SJ�S	����K�JS���	��	SNQ	���S�JR	 Q��O���	¡J¢QK�	��	�SNQK	SNJ�	SNQ	£K�N�SQ�S¤T								c	\d¥	¦gf§gf̈	]gm©ªhk	Vkmnjªhgnf«�v	~��	¬{~x�	|��twy	y��	��y	��y	vt|�{}t�	���	�t�x~yx��	��v|�~�y	y�	uvyxw{t	��	��	u�u	��w��t�y	u���������	yst	�tys��	��	�x��x��	�x|��yt	vt|�{�yx��	|s~{{	�t	~|	��{{�z|®H̄NQ�¢	SNQ	JMMK�MK�JSQ	°�±¤T²				³ uv�xyv~yx��	��v|�~�y	y�	uvyxw{t	��	��	u�u	��w��t�y	u���������²	́	³ µxyx�~yx��	x�	~	w��vy	��	w���tyt�y	�vx|�xwyx���²				³ ¶ystv®	H·MQ����T			��	yst	¶z�tv	~��	¬��yv~wy�v	��	��y	|t{twy	~	�tys��	��	�x��x��	�x|��yt	vt|�{�yx���	�v	��	��y	|��|ţ�t�y{�	~�vtt	x�	zvxyx��	y�	~	�x��x��	�x|��yt	vt|�{�yx��	�tys��	�ystv	ys~�	{xyx�~yx���	¬{~x�|	zx{{	�t	vt|�{}t�	��	{xyx�~yx��	x�	~	w��vy	��	w���tyt�y	�vx|�xwyx���UVWXYZ[	¹			W[VoXbUWXab	aV	̂`̂_[b̂Xabc	¹de	º»kqk	h»k	Ynfhqilh	̂ª¼	gm	i	̂hg©ªjihk§	̂ª¼c	¹dede	rst	¬��yv~wy	�~�	�t	ytv�x�~yt�	��	yst	¶z�tv	�v	yst	¬��yv~wy�v	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u���������HIJKJLKJMNO	PQRQSQPTc	¹ded¥	rst	¾�v�	�~�	�t	|�|�t��t�	��	yst	¶z�tv	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u���������HIJKJLKJMNO	PQRQSQPTc	¹d¿	̂ªm©kfmgnfrst	¾�v�	�~�	�t	|�|�t��t�	��	yst	¶z�tv	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u��������À	x�	|�ws	w~|t�	yst	¬��yv~wy	Á��	~��	¬��yv~wy	rx�t	|s~{{	�t	x�wvt~|t�	~|	�v�}x�t�	x�	uvyxw{t	�½	��	u�u	��w��t�y	u���������	tÂwt�y	ys~y	yst	ytv�	Ã�v��xyÃ	|s~{{	�t	���tv|y���	y�	�t~�	yst	¬��yv~wy�vÄ|	«tt	~|	�t|wvx�t�	x�	Átwyx��	½����	�v	½�½���	~|	~��{xw~�{t�	��	ysx|	u�vtt�t�y�UVWXYZ[	Å			oX̂Y[ZZUb[à 	̂_VaÆX̂Xab̂c	Åde	¾stvt	vt�tvt�wt	x|	�~�t	x�	ysx|	u�vtt�t�y	y�	~	�v�}x|x��	��	u�u	��w��t�y	u��������	�v	~��ystv	¬��yv~wy	��w��t�y�	yst	vt�tvt�wt	vt�tv|	y�	ys~y	�v�}x|x��	~|	~�t��t�	�v	|���{t�t�yt�	��	�ystv	�v�}x|x��|	��	yst	¬��yv~wy	��w��t�y|�c	Åd¥	rst	¶z�tvÄ|	vt�vt|t�y~yx}t®HÇJ�Q�	JPPKQOO�	Q�J�R	JPPKQOO�	J�P	�SNQK	����K�JS���T												
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H	IJK	LMN	OPQRSTURPSVW	SNXSNWNQRTRYZN[\]̂_̀a	̂bbc̀dda	̀_̂ef	̂bbc̀dda	̂gb	hij̀c	egkhc_̂iehgl												H	IJm	nNYRMNS	RMN	opQNSVW	QPS	RMN	OPQRSTURPSVW	SNXSNWNQRTRYZN	WMTqq	rN	UMTQsNt	pYRMPuR	RNQ	tTvWV	XSYPS	QPRYUN	RP	RMN	PRMNS	XTSRvwH	IJx	yz{|}~z��	~z�	��z�{H	IJxJ�	LMN	opQNS	TQt	RMN	OPQRSTURPS	WMTqq	XuSUMTWN	TQt	�TYQRTYQ	YQWuSTQUN	TW	WNR	�PSRM	YQ	���	�PUu�NQR	�����������	�RTQtTSt	�PS�	P�	�sSNN�NQR	�NRpNNQ	opQNS	TQt	OPQRSTURPS�	OPQWRSuURYPQ	�TQTsNS	TW	�tZYWNS	�tYRYPQ�	��MYrYR	��	�QWuSTQUN	TQt	�PQtW�	TQt	NqWNpMNSN	YQ	RMN	OPQRSTUR	�PUu�NQRWwH	IJxJ�	LMN	OPQRSTURPS	WMTqq	XSPZYtN	rPQtW	TW	WNR	�PSRM	YQ	���	�PUu�NQR	�����������	��MYrYR	��	TQt	NqWNpMNSN	YQ	RMN	OPQRSTUR	�PUu�NQRWwH	IJ�	nPRYUN	YQ	NqNURSPQYU	�PS�TR�	XuSWuTQR	RP	�SRYUqN	�	P�	���	�PUu�NQR	����������	�Tv	rN	sYZNQ	YQ	TUUPStTQUN	pYRM	���	�PUu�NQR	�����������	�uYqtYQs	�Q�PS�TRYPQ	�PtNqYQs	TQt	�YsYRTq	�TRT	��MYrYR�	Y�	UP�XqNRNt�	PS	TW	PRMNSpYWN	WNR	�PSRM	rNqPp[\�k	hij̀c	iĵg	eg	̂��hcb̂g�̀	�eij	���	�h��_̀gi	 ¡¢£¤¡¢¥£a	egd̀ci	c̀¦�ec̀_̀gid	khc	b̀fe§̀ceg̈	ghie�̀	eg	̀f̀�ichge�	khc_̂i	d��j	̂d	ĝ_̀a	ieif̀a	̂gb	̀_̂ef	̂bbc̀dd	hk	ij̀	c̀�e©ègi	̂gb	�j̀ij̀c	̂gb	jh�	ij̀	dªdì_	�eff	«̀	c̀¦�ec̀b	ih	̈̀g̀ĉì		̂c̀̂ b	c̀�̀e©i	khc	ij̀	iĉgd_eddehg¬l		H	IJ	®̄°�}	±}�²³{³�z{́�w		�Qv	uQuWNt	�qqPpTQUN	OPWRW	RP	rN	SNRuSQNt	RP	opQNSw\µ̂ĉ c̈̂©jd	b̀f̀ìbl¶·̧y¹º»	¼			»½¾¿»·¶̧y®½	®À	¹®½̧·¶¹̧	Á®¹¾¿»½̧ÂH	¼J�	LMYW	�sSNN�NQR	YW	UP�XSYWNt	P�	RMN	�PqqPpYQs	tPUu�NQRW[J� ���	�PUu�NQR	�����������	�RTQtTSt	�PS�	P�	�sSNN�NQR	�NRpNNQ	opQNS	TQt	OPQRSTURPS�	OPQWRSuURYPQ	�TQTsNS	TW	�tZYWNS	�tYRYPQJ� ���	�PUu�NQR	�����������	��MYrYR	��	�QWuSTQUN	TQt	�PQtW	��MYrYRJK ���	�PUu�NQR	�����������	ÃNQNSTq	OPQtYRYPQW	P�	RMN	OPQRSTUR	�PS	OPQWRSuURYPQ�	OPQWRSuURYPQ	�TQTsNS	TW	�tZYWNS	�tYRYPQJm\µ̂ĉ c̈̂©jd	b̀f̀ìbl�STpYQsW½|ÄÅ�} ³̧̄Æ� Á~̄���	��	�Ç ÈYWR	P�	�STpYQs	�MNNRWJx �XNUY�YUTRYPQWÂ��̄³�z ³̧̄Æ� Á~̄� É~Ê�{��	��	�� LTrqN	P�	OPQRNQRWJ� �ttNQtT�	Y�	TQv[
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HIJKLM NOPL QORLS		TUVWXUYZ	U[	\]]̂Y]_	V̂̀_WXYa	WU	bX]]XYa	UV	cVUcUZ_̀	V̂deXV̂f̂YWZ	_V̂	YUW	c_VW	U[	Wĝ	hUYWV_iW	jUief̂YWZ	eỲ̂ZZ	Wĝ	bX]]XYa	UV	cVUcUZ_̀	V̂deXV̂f̂YWZ	_V̂	_̀ZU	̂Yef̂V_Ŵ]	XY	WgXZ	\VWXì̂	klmnopoqporst	uvwvxvuyz{ |WĝV	]Uief̂YWZ}	X[	_Y~}	̀XZŴ]	b̂ Ù��mnopoqpors	uvwvxvuy�ĝ	hUYWV_iW	jUief̂YWZ	XYìe]̂	Wĝ	�UWXî	�U	�X]]̂VZ	�\]�̂VWXẐf̂YW�}	�YZWVeiWXUYZ	WU	�X]]̂VZ}	�ecc̀̂ f̂YW_V~	�YZWVeiWXUYZ	WU	�X]]̂VZ}	�X]	�UVf	�XYìe]XYa	�YXW	TVXîZ�	�̂�̂ieŴ]	b~	�X]]̂V�}	Wĝ	�UY�hÙ̀eZX�̂	�X]]XYa	ĥVWX[Xi_WXUY	�̂�̂ieŴ]	b~	�X]]̂V�}	�̂ŶV_̀	hUY]XWXUYZ}		�ĉiX[Xi_WXUYZ}	jV_�XYaZ}	\]]̂Y]_	XZZê]	cVXUV	WU	̂�̂ieWXUY	U[	Wĝ	hUYWV_iW}	\aV̂̂ f̂YW	b̂W�̂ Ŷ	|�ŶV	_Y]	hUYWV_iWUV	��\aV̂̂ f̂YW��}	UWĝV	jUief̂YWZ	̀XZŴ]	XY	Wĝ	\aV̂̂ f̂YW}	_Y]	�U]X[Xi_WXUYZ	XZZê]	UV	ŶaUWX_Ŵ]	_[ŴV	V̂îXcW	U[	bX]Z	UV	̂�̂ieWXUY	U[	Wĝ	\aV̂̂ f̂YWl		�ĝV̂	Wĝ	ŴVf	�\aV̂̂ f̂YW�}	�hUYWV_iW�	UV	�TVXf̂	hUYWV_iW�	XZ	eẐ]	XY	Wĝ	�̂ŶV_̀	hUY]XWXUYZ	_Y]	UWĝV	hUYWV_iW	jUief̂YWZ}	XW	Zg_̀̀	f̂_Y	Wĝ	Ẑc_V_Ŵ	|�ŶV�hUYWV_iWUV	\aV̂̂ f̂YW	b̂W�̂ Ŷ	Wĝ	|�ŶV	_Y]	_̂ig	TVXf̂	hUYWV_iWUV	X]̂YWX[X̂]	XY	hUY]XWXUYZ	U[	Wĝ	hUYWV_iW	��̂ŶV_̀	_Y]	UWĝV	iUY]XWXUYZ�l�gXZ	\aV̂̂ f̂YW	XZ	̂YŴV̂]	XYWU	_Z	U[	Wĝ	]_~	_Y]	~̂_V	[XVZW	�VXWŴY	_bU�̂l		 		��H��	m��q�ox�pvy ��H�������	m��q�ox�pvy				 					mnp��xvu	�o�v	o�u	x�xwvy mnp��xvu	�o�v	o�u	x�xwvy
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E�FGHGI�JKL�MNOPQRSPNQTU�VLLWXYZ[Z\�[�]̂_̀�â_b�̀\cd\eZ[f\�gh�igaZ�gh�Zj\�kgcl�gc�gZj\c�̀cgmnange�hgc�o\Z\c_nenef�Zj\�igeZc[dZgcpa�q\\rs��E�FGHGH�JKL�tLPKNu�Nv�RuwxUPtLOP�Nv�PKL�MNOPQRSPNQTU�VLL�vNQ�SKROyLU�zO�PKL�{NQ|W��E�FGHGF�}ztzPRPzNOU~�zv�RO�~�NO�R��x�SNOPQRSPNQTU�N�LQKLRu�ROu��QNvzP�vNQ�zOSQLRULU�zO�PKL�SNUP�Nv�zPU��NQPzNO�Nv�PKL�{NQ|W��E�FGHG���LOPR��QRPLU�vNQ�MNOPQRSPNQ�N�OLu�L�xz�tLOP�UKR���ONP�L�SLLu�����LQSLOP���������Nv�PKL�UPROuRQu�QLOPR��QRPL��Rzu�RP�PKL���RSL�Nv�PKL��QNwLSP��E�FGHG���OzP��QzSLU~�zv�RO�WX�o\eZnh��Zj\�nZ\_�[eo�aZ[Z\�Zj\�̂enZ�̀cnd\�[eo��̂[eZnZ��]n_nZ[Zngeab�nh�[e�b�Zg��jndj�Zj\�̂enZ�̀cnd\��n]]��\�[̀ ]̀nd[�]\rs���� �������� �¡�������¢�� £¤�¥��¦�¤������§̈©G©©ª��E�FGHG«�JKL�MNOPQRSPNQ�UKR����QL�RQL�ROu�Ux�tzP�PN�PKL�MNOUPQxSPzNO�¬RORyLQ~��zPKzO�®�uR�U�Nv�L�LSxPzOy�PKzU�ȳQLLtLOP~�R��QzPPLO�MNOPQN��°UPztRPL�vNQ�PKL�±�OLQTU�QL�zL��ROu�R��QN�R���JKL�MNOPQN��°UPztRPL�UKR���zOS�xuL�PKL�zPLtU�zO��LSPzNO�²��Nv�°�Kz�zP�²~�³LPLQtzORPzNO�Nv�PKL�MNUP�Nv�PKL�{NQ|�E�FGF�́¢���¢µ��¶��·¢¤̧�£¹º��́¢��¤�¥�¢¤»��¼���½��¶���¾º�¤����� �¿�À��º��£¤�¥�E�FGFGÁ�JKL�MNUP�Nv�PKL�{NQ|�zU�RU�uLvzOLu�zO�°�Kz�zP�²~�³LPLQtzORPzNO�Nv�PKL�MNUP�Nv�PKL�{NQ|�E�FGFGI�JKL�MNOPQRSPNQTU�VLLWXYZ[Z\�[�]̂_̀�â_b�̀\cd\eZ[f\�gh�igaZ�gh�Zj\�kgcl�gc�gZj\c�̀cgmnange�hgc�o\Z\c_nenef�Zj\�igeZc[dZgcpa�q\\rs��E�FGFGH�JKL�tLPKNu�Nv�RuwxUPtLOP�Nv�PKL�MNOPQRSPNQTU�VLL�vNQ�SKROyLU�zO�PKL�{NQ|W��E�FGFGF�}ztzPRPzNOU~�zv�RO�~�NO�R��x�SNOPQRSPNQTU�N�LQKLRu�ROu��QNvzP�vNQ�zOSQLRULU�zO�PKL�SNUP�Nv�zPU��NQPzNO�Nv�PKL�{NQ|W��E�FGFG���LOPR��QRPLU�vNQ�MNOPQRSPNQ�N�OLu�L�xz�tLOP�UKR���ONP�L�SLLu�����LQSLOP���������Nv�PKL�UPROuRQu�QLOPR��QRPL��Rzu�RP�PKL���RSL�Nv�PKL��QNwLSP�E�FGFG���OzP��QzSLU~�zv�RO�W�X�o\eZnh��Zj\�nZ\_�[eo�aZ[Z\�Zj\�̂enZ�̀cnd\�[eo��̂[eZnZ��]n_nZ[Zngeab�nh�[e�b�Zg��jndj�Zj\�̂enZ�̀cnd\��n]]��\�[̀ ]̀nd[�]\rs���� �������� �¡�������¢�� £¤�¥��¦�¤������§̈©G©©ª��E�FGFG«�¾º�¤����� �¿�À��º��£¤�¥�E�FGFG«GÁ�JKL�MNOPQRSP��xt�zU�yxRQROPLLu����PKL�MNOPQRSPNQ�ONP�PN�L�SLLu�����Â�����~�Ux�wLSP�PN�RuuzPzNOU�ROu�uLuxSPzNOU����MKROyL�±QuLQ�RU��QN�zuLu�zO�PKL�MNOPQRSP�³NSxtLOPU��JKzU�tR�ztxt�Uxt�zU�QLvLQQLu�PN�zO�PKL�MNOPQRSP�³NSxtLOPU�RU�PKL�ÃxRQROPLLu�¬R�ztxt��QzSL��MNUPU��KzSK��Nx�u�SRxUL�PKL�ÃxRQROPLLu�¬R�ztxt��QzSL�PN��L�L�SLLuLu�UKR����L��Rzu����PKL�MNOPQRSPNQ��zPKNxP�QLzt�xQULtLOP����PKL�±�OLQ��
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E�FGFGHGI�JKLMNOPLMQE�FGFGHGIGR�STUVWXYUVZ[�\]�YX̂[�\X_T̀aVa�\X�UbV�c̀YWYXUVVa�dYe\f̀ f�gW\_VhiLMj kNlmM��E�FGFGHGIGI�ǹopV_U�Uq�UbV�_qXa\U\qXZ�XqUVa�oVTqr[�UbV�]qTTqr\Xs�YTUVWXYUVZ�fŶ�oV�Y__VtUVa�ô�UbV�urXVW�]qTTqr\Xs�VeV_̀U\qX�q]�Ub\Z�SsWVVfVXUv�wtqX�Y__VtUYX_V[�UbV�urXVW�ZbYTT�\ZZ̀V�Y�dqa\]\_YU\qX�Uq�Ub\Z�SsWVVfVXUvxyz{|}~��|����|������~|}z�~|��z��~�|���z��~��z{�~��~���{~��|��|~���}�~�|���z|}�~�����|�~�~�|���~|}z�~|��iLMj kNlmM ��O�lLl�OQ���N�JmmM�LPOmM��E�FGFGHG��STTqrYX_VZ[�\]�YX̂[�\X_T̀aVa�\X�UbV�c̀YWYXUVVa�dYe\f̀ f�gW\_Vhxy�|z~����|����������z�|��iLMj kNlmM��E�FGFGHGF�SZZ̀ftU\qXZ[�\]�YX̂[�̀tqX�rb\_b�UbV�c̀YWYXUVVa�dYe\f̀ f�gW\_V�\Z�oYZVahxy�|z~����|�����{{���~��z����E�FGFG���q�UbV�VeUVXU�UbYU�UbV��qXUWY_U��q_̀fVXUZ�YWV�YXU\_\tYUVa�Uq�WV�̀\WV�]̀WUbVW�aV�VTqtfVXU[�UbV�c̀YWYXUVVa�dYe\f̀ f�gW\_V�\X_T̀aVZ�UbV�_qZUZ�YUUW\òUYoTV�Uq�Z̀_b�]̀WUbVW�aV�VTqtfVXU�_qXZ\ZUVXU�r\Ub�UbV��qXUWY_U��q_̀fVXUZ�YXa�WVYZqXYoT̂�\X]VWYoTV�UbVWV]Wqfv�ǹ_b�]̀WUbVW�aV�VTqtfVXU�aqVZ�XqU�\X_T̀aV�_bYXsVZ�\X�Z_qtV[�ẐZUVfZ[��\XaZ�YXa��̀YT\Û�q]�fYUVW\YTZ[�]\X\ZbVZ[�qW�V�̀\tfVXU[�YTT�q]�rb\_b[�\]�WV�̀\WVa[�ZbYTT�oV�\X_qWtqWYUVa�ô��bYXsV�uWaVWvE�FGFG���bV�urXVW�ZbYTT�ỲUbqW\�V�tWVtYWYU\qX�q]�WV�\Z\qXZ�Uq�UbV��qXUWY_U��q_̀fVXUZ�UbYU�\X_qWtqWYUV�UbV�YsWVVa�̀tqX�YZZ̀ftU\qXZ�_qXUY\XVa�\X�nV_U\qX� v v¡v v��bV�urXVW�ZbYTT�tWqftUT̂�]̀WX\Zb�Z̀_b�WV�\ZVa��qXUWY_U��q_̀fVXUZ�Uq�UbV��qXUWY_UqWv��bV��qXUWY_UqW�ZbYTT�XqU\]̂�UbV�urXVW�YXa�SW_b\UV_U�q]�YX̂�\X_qXZ\ZUVX_\VZ�oVUrVVX�UbV�YsWVVa�̀tqX�YZZ̀ftU\qXZ�_qXUY\XVa�\X�nV_U\qX� v v¡v �YXa�UbV�WV�\ZVa��qXUWY_U��q_̀fVXUZvE�FG¢�£\�̀\aYUVa�aYfYsVZ[�\]�YX̂hxyz{|}~�~|}�{��z����z��~��z{���}���¤����~|������¥|{¦�����z�¦�~���|��{{|{{|���z�����}��z�|���~��§|�~��z�̈�©����E�FGª�uUbVWhxyz{|}~��}�«�{��z{���}���z�{¦���{~�{�«�z¥{��}��~�|}��z�|z~�«|{¦�����z�¦�~��~���¥�~�}|{��~��z������z¥|�~��~�|�¬�z~}��~�§������E�¢GRG��gWq�\aVa�UbYU�YX�SttT\_YU\qX�]qW�gŶfVXU�\Z�WV_V\�Va�ô�UbV��qXZUẀ_U\qX�dYXYsVW�XqU�TYUVW�UbYX�UbV�]\]Ub�®̄Ub°�aŶ�q]�Y�fqXUb[�UbV�urXVW�ZbYTT�fY�V�tŶfVXU�q]�UbV�Yfq̀XU�_VWU\]\Va�Uq�UbV��qXUWY_UqW�XqU�TYUVW�UbYX�UbV�Ub\WU\VUb�®±²Ub°��aŶ�q]�UbV�ZYfV�fqXUbv�³]�YX�SttT\_YU\qX�]qW�gŶfVXU�\Z�WV_V\�Va�ô�UbV��qXZUẀ_U\qX�dYXYsVW�Y]UVW�UbV�YttT\_YU\qX�aYUV�]\eVa�Yoq�V[�tŶfVXU�q]�UbV�Yfq̀XU�_VWU\]\Va�ZbYTT�oV�fYaV�ô�UbV�urXVW�XqU�TYUVW�UbYX�]qWÛ�]\�V�®� ̄�°�aŶZ�Y]UVW�UbV��qXZUẀ_U\qX�dYXYsVW�WV_V\�VZ�UbV�SttT\_YU\qX�]qW�gŶfVXUvE�¢GRGFGR�́Y_b�SttT\_YU\qX�]qW�gŶfVXU�ZbYTT�oV�oYZVa�qX�UbV�fqZU�WV_VXU�Z_bVàTV�q]��YT̀VZ�Z̀of\UUVa�ô�UbV��qXUWY_UqW�\X�Y__qWaYX_V�r\Ub�UbV��qXUWY_U��q_̀fVXUZv��bV�Z_bVàTV�q]��YT̀VZ�ZbYTT�YTTq_YUV�UbV�VXU\WV��qXUWY_U�ǹf�YfqXs�UbV��YW\q̀Z�tqWU\qXZ�q]�UbV�µqW�v��bV�Z_bVàTV�q]��YT̀VZ�ZbYTT�oV�tWVtYWVa�\X�Z̀_b�]qWf[�YXa�Z̀ttqWUVa�ô�Z̀_b�
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EFGF�GH�IJKIGFLGMFGN�MGI�FOOJPFOQR�FI�GSN�THLIGPJOGMHL�UFLFVNP�FLE�WPOSMGNOG�XFQ�PNYJMPNZ�[SMI�IOSNEJ\N�H]�̂F\JNI�F̂\JNIR�JL\NII�HK_NOGNE�GH�KQ�GSN�THLIGPJOGMHL�UFLFVNP�HP�WPOSMGNOGR�ISF\\�KN�JINE�FI�F�KFIMI�]HP�PN̂MǸMLV�GSN�THLGPFOGHPaI�Wbb\MOFGMHLI�]HP�cFQXNLGZde�fghgigj�kL�FOOHPEFLON�̀MGS�WkW�lHOJXNLG�WmnmopmqrsR�tNLNPF\�THLEMGMHLI�H]�GSN�THLGPFOG�]HP�THLIGPJOGMHLR�THLIGPJOGMHL�UFLFVNP�FI�WÊMINP�uEMGMHLR�FLE�IJK_NOG�GH�GSN�HGSNP�bPĤMIMHLI�H]�GSN�THLGPFOG�lHOJXNLGIR�GSN�FXHJLG�H]�NFOS�bPHVPNII�bFQXNLG�ISF\\�KN�OHXbJGNE�FI�]H\\H̀Ivwxyz�fe�fghgf�w{|}{~���w���~������~{~���~��|��{��������������~��|����~��|���|����~��|{������|�����y��{���~~����������w{��~e�fghgfgh��MGS�NFOS�Wbb\MOFGMHL�]HP�cFQXNLGR�GSN�THLGPFOGHP�ISF\\�IJKXMG�GSN�OHIG�OHLGPH\�ML]HPXFGMHL�PNYJMPNE�ML�u�SMKMG��R�lNGNPXMLFGMHL�H]�GSN�THIG�H]�GSN��HP�R�F\HLV�̀MGS�bFQPH\\IR�bNGGQ�OFIS�FOOHJLGIR�PNONMbGNE�ML̂HMONIR�HP�ML̂HMONI�̀MGS�OSNO��̂HJOSNPI�FGGFOSNER�FLE�FLQ�HGSNP�N̂MENLON�PNYJMPNE�KQ�GSN��̀ LNPR�THLIGPJOGMHL�UFLFVNP�HP�WPOSMGNOG�GH�ENXHLIGPFGN�GSFG�bFQXNLGI�F\PNFEQ�XFEN�KQ�GSN�THLGPFOGHP�HL�FOOHJLG�H]�GSN�THIG�H]�GSN��HP��NYJF\�HP�N�ONNE�bPHVPNII�bFQXNLGI�F\PNFEQ�PNONM̂NE�KQ�GSN�THLGPFOGHPR�b\JI�bFQPH\\I�]HP�GSN�bNPMHE�OĤNPNE�KQ�GSN�bPNINLG�Wbb\MOFGMHL�]HP�cFQXNLGR�\NII�GSFG�bHPGMHL�H]�GSN�bFQXNLGI�FGGPMKJGFK\N�GH�GSN�THLGPFOGHPaI��NNZe�fghgfg��Wbb\MOFGMHLI�]HP�cFQXNLG�ISF\\�ISH̀�GSN�THIG�H]�GSN��HP��FOGJF\\Q�MLOJPPNE�KQ�GSN�THLGPFOGHP�GSPHJVS�GSN�NLE�H]�GSN�bNPMHE�OĤNPNE�KQ�GSN�Wbb\MOFGMHL�]HP�cFQXNLG�FLE�]HP�̀SMOS�GSN�THLGPFOGHP�SFI�XFEN�HP�MLGNLEI�GH�XF�N�FOGJF\�bFQXNLG�bPMHP�GH�GSN�LN�G�Wbb\MOFGMHL�]HP�cFQXNLGZe�fghgfgj�kL�FOOHPEFLON�̀MGS�WkW�lHOJXNLG�Wmnm�mqrs�FLE�IJK_NOG�GH�HGSNP�bPĤMIMHLI�H]�GSN�THLGPFOG�lHOJXNLGIR�GSN�FXHJLG�H]�NFOS�bPHVPNII�bFQXNLG�ISF\\�KN�OHXbJGNE�FI�]H\\H̀Ive�fghgfgjgh�[SN�FXHJLG�H]�NFOS�bPHVPNII�bFQXNLG�ISF\\�]MPIG�MLO\JENvgh [SN�THIG�H]�GSN��HP��FI�ENIOPMKNE�ML�u�SMKMG��R�lNGNPXMLFGMHL�H]�GSN�THIG�H]�GSN��HP��g� [SFG�bHPGMHL�H]�THLIGPJOGMHL�TSFLVN�lMPNOGM̂NI�GSFG�GSN�WPOSMGNOG�ENGNPXMLNIR�ML�GSN�WPOSMGNOGaI�bPH]NIIMHLF\�_JEVXNLGR�GH�KN�PNFIHLFK\Q�_JIGM]MNE��FLEgj [SN�THLGPFOGHPaI��NN�OHXbJGNE�JbHL�GSN�THIG�H]�GSN��HP��ENIOPMKNE�ML�GSN�bPNONEMLV��NOGMHL��ZrZ�ZnZrZr�FG�GSN�PFGN�IGFGNE�ML��NOGMHL��ZnZm��HP�M]�GSN�THLGPFOGHPaI��NN�MI�IGFGNE�FI�F�]M�NE�IJX�ML��NOGMHL��ZnZm�FL�FXHJLG�̀SMOS�KNFPI�GSN�IFXN�PFGMH�GH�GSFG�]M�NE�IJX��NN�FI�GSN�THIG�H]�GSN��HP��MLO\JENE�ML��NOGMHL��ZrZ�ZnZrZr�KNFPI�GH�F�PNFIHLFK\N�NIGMXFGN�H]�GSN�bPHKFK\N�THIG�H]�GSN��HP��JbHL�MGI�OHXb\NGMHLZe�fghgfgjg��[SN�FXHJLG�H]�NFOS�bPHVPNII�bFQXNLG�ISF\\�GSNL�KN�PNEJONE�KQvgh [SN�FVVPNVFGN�H]�FLQ�FXHJLGI�bPN̂MHJI\Q�bFME�KQ�GSN��̀ LNP�g� [SN�FXHJLGR�M]�FLQR�]HP��HP��GSFG�PNXFMLI�JLOHPPNOGNE�FLE�]HP�̀SMOS�GSN�WPOSMGNOG�SFI�bPN̂MHJI\Q�M̀GSSN\E�F�TNPGM]MOFGN�]HP�cFQXNLG�FI�bPĤMENE�ML�WPGMO\N�s�H]�WkW�lHOJXNLG�Wmnmpmqrs�gj WLQ�FXHJLG�]HP�̀SMOS�GSN�THLGPFOGHP�EHNI�LHG�MLGNLE�GH�bFQ�F��JKOHLGPFOGHP�HP�XFGNPMF\�IJbb\MNPR�JL\NII�GSN��HP��SFI�KNNL�bNP]HPXNE�KQ�HGSNPI�GSN�THLGPFOGHP�MLGNLEI�GH�bFQ�gi �HP��HP��bNP]HPXNE�HP�EN]NOGI�EMIOĤNPNE�IMLON�GSN�\FIG�bFQXNLG�Fbb\MOFGMHLR�FLQ�FXHJLG�]HP�̀SMOS�GSN�WPOSMGNOG�XFQ�̀MGSSH\E�bFQXNLGR�HP�LJ\\M]Q�F�TNPGM]MOFGN�H]�cFQXNLG�ML�̀SH\N�HP�ML�bFPGR�FI�bPĤMENE�ML�WPGMO\N�s�H]�WkW�lHOJXNLG�Wmnmpmqrs�gf [SN�ISHPG]F\\R�M]�FLQR�MLEMOFGNE�KQ�GSN�THLGPFOGHP�ML�GSN�EHOJXNLGFGMHL�PNYJMPNE�KQ��NOGMHL��ZrZ�Zr�GH�IJKIGFLGMFGN�bPMHP�Wbb\MOFGMHLI�]HP�cFQXNLGR�HP�PNIJ\GMLV�]PHX�NPPHPI�IJKINYJNLG\Q�EMIOĤNPNE�KQ�GSN��̀ LNPaI�FJEMGHPI�ML�IJOS�EHOJXNLGFGMHL��FLEg�  NGFMLFVN�̀MGSSN\E�bJPIJFLG�GH��NOGMHL��ZrZ¡Ze�fghgfgi�[SN��̀ LNPR�THLIGPJOGMHL�UFLFVNP�FLE�THLGPFOGHP�ISF\\�FVPNN�JbHL�F�XJGJF\\Q�FOONbGFK\N�bPHONEJPN�]HP�PN̂MǸ�FLE�FbbPĤF\�H]�bFQXNLGI�GH��JKOHLGPFOGHPI�FLE�GSN�bNPONLGFVN�H]�PNGFMLFVN�SN\E�HL��JKOHLGPFOGIR�FLE�GSN�THLGPFOGHP�ISF\\�N�NOJGN�IJKOHLGPFOGI�ML�FOOHPEFLON�̀MGS�GSHIN�FVPNNXNLGIZe�fghgfgf�kL�GF�MLV�FOGMHL�HL�GSN�THLGPFOGHPaI�Wbb\MOFGMHLI�]HP�cFQXNLGR�GSN�THLIGPJOGMHL�UFLFVNP�FLE�WPOSMGNOG�ISF\\�KN�NLGMG\NE�GH�PN\Q�HL�GSN�FOOJPFOQ�FLE�OHXb\NGNLNII�H]�GSN�ML]HPXFGMHL�]JPLMISNE�KQ�GSN�THLGPFOGHPR�FLE�IJOS�FOGMHL�
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EFGHH�IJK�LM�NMMOMN�KJ�LM�G�PMQPMEMIKGKRJI�KFGK�STU�KFM�VJIEKPWXKRJI�YGIGZMP�GIN�[PXFRKMXK�FG\M�OGNM�G�NMKGRHMN�M]GORIGKRJÎ�GWNRK�JP�GPRKFOMKRX�\MPR_RXGKRJI�J_�KFM�NJXWOMIKGKRJI�EWLORKKMN�RI�GXXJPNGIXM�̀RKF�[PKRXHM�a�JP�JKFMP�EWQQJPKRIZ�NGKGb�ScU�KFGK�KFM�VJIEKPWXKRJI�YGIGZMP�GIN�[PXFRKMXK�FG\M�OGNM�M]FGWEKR\M�JP�XJIKRIWJWE�JIdERKM�RIEQMXKRJIEb�JP�SeU�KFGK�KFM�VJIEKPWXKRJI�YGIGZMP�GIN�[PXFRKMXK�FG\M�OGNM�M]GORIGKRJIE�KJ�GEXMPKGRI�FJ̀�JP�_JP�̀FGK�QWPQJEME�KFM�VJIKPGXKJP�FGE�WEMN�GOJWIKE�QPM\RJWEHf�QGRN�JI�GXXJWIK�J_�KFM�VJIKPGXKg�hWXF�M]GORIGKRJIÊ�GWNRKE�GIN�\MPR_RXGKRJIÊ�R_�PMiWRPMN�Lf�KFM�j̀ IMP̂�̀RHH�LM�QMP_JPOMN�Lf�KFM�j̀ IMPkE�GWNRKJPE�GXKRIZ�RI�KFM�EJHM�RIKMPMEK�J_�KFM�j̀ IMPgl�mnonmnp�q]XMQK�̀RKF�KFM�j̀ IMPkE�QPRJP�GQQPJ\GĤ�KFM�VJIKPGXKJP�EFGHH�IJK�OGrM�GN\GIXM�QGfOMIKE�KJ�EWQQHRMPE�_JP�OGKMPRGHE�JP�MiWRQOMIK�̀FRXF�FG\M�IJK�LMMI�NMHR\MPMN�GIN�EKJPMN�GK�KFM�ERKMgl�mnonmns�t_�_RIGH�XJOQHMKRJI�J_�KFM�uJPr�RE�OGKMPRGHHf�NMHGfMN�KFPJWZF�IJ�_GWHK�J_�KFM�VJIKPGXKJP̂�KFMI�KFM�j̀ IMP�EFGHH�QGf�KFM�VJIKPGXKJP�GIf�GNNRKRJIGH�GOJWIKE�RI�GXXJPNGIXM�̀RKF�[PKRXHM�v�J_�[t[�wJXWOMIK�[cecdcxTvgl�mnonp�yz{|z}~~�y���}��~���}z}���}��{��z���������~���~}��{����}��{~��{����}��{z������������z���}}����������yz��}l�mnonpno�uRKF�MGXF�[QQHRXGKRJI�_JP��GfOMIK̂�KFM�VJIKPGXKJP�EFGHH�EWLORK�QGfPJHHÊ�QMKKf�XGEF�GXXJWIKÊ�PMXMRQKMN�RI\JRXME�JP�RI\JRXME�̀RKF�XFMXr�\JWXFMPE�GKKGXFMN̂�GIN�GIf�JKFMP�M\RNMIXM�PMiWRPMN�Lf�KFM�j̀ IMP̂�VJIEKPWXKRJI�YGIGZMP�JP�[PXFRKMXK�KJ�NMOJIEKPGKM�KFGK�QGfOMIKE�GHPMGNf�OGNM�Lf�KFM�VJIKPGXKJP�JI�GXXJWIK�J_�KFM�VJEK�J_�KFM�uJPr�MiWGH�JP�M]XMMN�QPJZPMEE�QGfOMIKE�GHPMGNf�PMXMR\MN�Lf�KFM�VJIKPGXKJP�QHWE�QGfPJHHE�_JP�KFM�QMPRJN�XJ\MPMN�Lf�KFM�QPMEMIK�[QQHRXGKRJI�_JP��GfOMIK̂�HMEE�KFGK�QJPKRJI�J_�KFM�QPJZPMEE�QGfOMIKE�GKKPRLWKGLHM�KJ�KFM�VJIKPGXKJPkE��MMgl�mnonpn��qGXF�[QQHRXGKRJI�_JP��GfOMIK�EFGHH�LM�LGEMN�JI�KFM�OJEK�PMXMIK�EXFMNWHM�J_�\GHWME�EWLORKKMN�Lf�KFM�VJIKPGXKJP�RI�GXXJPNGIXM�̀RKF�KFM�VJIKPGXK�wJXWOMIKEg��FM�EXFMNWHM�J_�\GHWME�EFGHH�GHHJXGKM�KFM�MIKRPM��WGPGIKMMN�YG]ROWO��PRXM�GOJIZ��STU�KFM�\GPRJWE�QJPKRJIE�J_�KFM�uJPrb�ScU�GIf�XJIKRIZMIXf�_JP�XJEKE�KFGK�GPM�RIXHWNMN�RI�KFM��WGPGIKMMN�YG]ROWO��PRXM�LWK�IJK�JKFMP̀REM�GHHJXGKMN�KJ�GIJKFMP�HRIM�RKMO�JP�RIXHWNMN�RI�G�VFGIZM�jPNMPb�GIN�SeU�KFM�VJIKPGXKJPkE��MMgl�mnonpn�no��FM�EXFMNWHM�J_�\GHWME�EFGHH�LM�QPMQGPMN�RI�EWXF�_JPÔ�GIN�EWQQJPKMN�Lf�EWXF�NGKG�KJ�EWLEKGIKRGKM�RKE�GXXWPGXf̂�GE�KFM�VJIEKPWXKRJI�YGIGZMP�GIN�[PXFRKMXK�OGf�PMiWRPMg��FRE�EXFMNWHM�J_�\GHWME�EFGHH�LM�WEMN�GE�G�LGERE�_JP�PM\RM̀RIZ�KFM�VJIKPGXKJPkE�[QQHRXGKRJIE�_JP��GfOMIKgl�mnonpn�n���FM�GHHJXGKRJI�J_�KFM��WGPGIKMMN�YG]ROWO��PRXM�WINMP�KFRE�hMXKRJI�agTg�gc�EFGHH�IJK�XJIEKRKWKM�G�EMQGPGKM�ZWGPGIKMMN�OG]ROWO�QPRXM�_JP�KFM�VJEK�J_�KFM�uJPr�J_�MGXF�RINR\RNWGH�HRIM�RKMO�RI�KFM�EXFMNWHM�J_�\GHWMEgl�mnonpn�n��uFMI�KFM�VJIKPGXKJP�GHHJXGKME�XJEKE�_PJO�G�XJIKRIZMIXf�KJ�GIJKFMP�HRIM�RKMO�RI�KFM�EXFMNWHM�J_�\GHWMÊ�KFM�VJIKPGXKJP�EFGHH�EWLORK�EWQQJPKRIZ�NJXWOMIKGKRJI�KJ�KFM�[PXFRKMXK�GIN�VJIEKPWXKRJI�YGIGZMPgl�mnonpn��[QQHRXGKRJIE�_JP��GfOMIK�EFGHH�EFJ̀�KFM�QMPXMIKGZM�J_�XJOQHMKRJI�J_�MGXF�QJPKRJI�J_�KFM�uJPr�GE�J_�KFM�MIN�J_�KFM�QMPRJN�XJ\MPMN�Lf�KFM�[QQHRXGKRJI�_JP��GfOMIKg��FM�QMPXMIKGZM�J_�XJOQHMKRJI�EFGHH�LM�KFM�HMEEMP�J_�STU�KFM�QMPXMIKGZM�J_�KFGK�QJPKRJI�J_�KFM�uJPr�̀FRXF�FGE�GXKWGHHf�LMMI�XJOQHMKMNb�JP�ScU�KFM�QMPXMIKGZM�JLKGRIMN�Lf�NR\RNRIZ�SGU�KFM�M]QMIEM�KFGK�FGE�GXKWGHHf�LMMI�RIXWPPMN�Lf�KFM�VJIKPGXKJP�JI�GXXJWIK�J_�KFGK�QJPKRJI�J_�KFM�uJPr�GIN�_JP�̀FRXF�KFM�VJIKPGXKJP�FGE�OGNM�QGfOMIK�JP�RIKMINE�KJ�OGrM�QGfOMIK�QPRJP�KJ�KFM�IM]K�[QQHRXGKRJI�_JP��GfOMIK�Lf�SLU�KFM�EFGPM�J_�KFM��WGPGIKMMN�YG]ROWO��PRXM�GHHJXGKMN�KJ�KFGK�QJPKRJI�J_�KFM�uJPr�RI�KFM�EXFMNWHM�J_�\GHWMEgl�mnonpn��tI�GXXJPNGIXM�̀RKF�[t[�wJXWOMIK�[cecdcxTv̂�GIN�EWL�MXK�KJ�JKFMP�QPJ\RERJIE�J_�KFM�VJIKPGXK�wJXWOMIKÊ�KFM�GOJWIK�J_�MGXF�QPJZPMEE�QGfOMIK�EFGHH�LM�XJOQWKMN�GE�_JHHJ̀E�l�mnonpn�no��FM�GOJWIK�J_�MGXF�QPJZPMEE�QGfOMIK�EFGHH�_RPEK�RIXHWNM�no �FGK�QJPKRJI�J_�KFM��WGPGIKMMN�YG]ROWO��PRXM�QPJQMPHf�GHHJXGLHM�KJ�XJOQHMKMN�uJPr�GE�NMKMPORIMN�Lf�OWHKRQHfRIZ�KFM�QMPXMIKGZM�J_�XJOQHMKRJI�J_�MGXF�QJPKRJI�J_�KFM�uJPr�Lf�KFM�EFGPM�J_�KFM��WGPGIKMMN�YG]ROWO��PRXM�GHHJXGKMN�KJ�KFGK�QJPKRJI�J_�KFM�uJPr�RI�KFM�OJEK�PMXMIK�EXFMNWHM�J_�\GHWMEbn� �FGK�QJPKRJI�J_�KFM��WGPGIKMMN�YG]ROWO��PRXM�QPJQMPHf�GHHJXGLHM�KJ�OGKMPRGHE�GIN�MiWRQOMIK�NMHR\MPMN�GIN�EWRKGLHf�EKJPMN�GK�KFM�ERKM�_JP�EWLEMiWMIK�RIXJPQJPGKRJI�RI�KFM�XJOQHMKMN�XJIEKPWXKRJI�JP̂�R_�GQQPJ\MN�RI�̀PRKRIZ�RI�GN\GIXM�Lf�KFM�j̀ IMP̂�EWRKGLHf�EKJPMN�J__�KFM�ERKM�GK�G�HJXGKRJI�GZPMMN�WQJI�RI�P̀RKRIZb
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EF GHIJ�KLMJNLO�LP�QLORJMSTJNLO�QHIOUV�WNMVTJNXVR�JHIJ�JHV�YMTHNJVTJ�ZVJVM[NOVR\�NO�JHV�YMTHNJVTJ]R�KMLPVRRNLOÎ�_SZU[VOJ\�JL�̀V�MVIRLOÌ â�_SRJNPNVZb�IOZEc GHV�QLOJMITJLM]R�dVV\�TL[KSJVZ�SKLO�JHV�QLRJ�LP�JHV�eLMf�ZVRTMǸVZ�NO�JHV�KMVTVZNOU�gVTJNLOR�hijikilijij�IOZ�hijikilijim�IJ�JHV�MIJV�RJIJVZ�NO�gVTJNLO�lilim�LM\�NP�JHV�QLOJMITJLM]R�dVV�NR�RJIJVZ�IR�I�PNnVZ�RS[�NO�JHIJ�gVTJNLO\�IO�I[LSOJ�JHIJ�̀VIMR�JHV�RI[V�MIJNL�JL�JHIJ�PNnVZoRS[�PVV�IR�JHV�QLRJ�LP�JHV�eLMf�NOT̂SZVZ�NO�gVTJNLOR�hijikilijij�IOZ�hijikilijim�̀VIMR�JL�I�MVIRLOÌ V̂�VRJN[IJV�LP�JHV�KML̀Ì V̂�QLRJ�LP�JHV�eLMf�SKLO�NJR�TL[K̂VJNLOip�qErEsEcEt�GHV�I[LSOJ�LP�VITH�KMLUMVRR�KIa[VOJ�RHÎ̂�JHVO�̀V�MVZSTVZ�̀auEr GHV�IUUMVUIJV�LP�IOa�I[LSOJR�KMVXNLSR̂a�KINZ�̀a�JHV�vwOVMbEt GHV�I[LSOJ\�NP�IOa\�PLM�eLMf�JHIJ�MV[INOR�SOTLMMVTJVZ�IOZ�PLM�wHNTH�JHV�YMTHNJVTJ�HIR�KMVXNLSR̂a�wNJHHV̂Z�I�QVMJNPNTIJV�PLM�xIa[VOJ�IR�KMLXNZVZ�NO�YMJNT̂V�y�LP�YzY�WLTS[VOJ�Ym{m|m}jybEF YOa�I[LSOJ�PLM�wHNTH�JHV�QLOJMITJLM�ZLVR�OLJ�NOJVOZ�JL�KIa�I�gS̀TLOJMITJLM�LM�[IJVMNÎ�RSKK̂NVM\�SÔVRR�JHV�eLMf�HIR�̀VVO�KVMPLM[VZ�̀a�LJHVMR�JHV�QLOJMITJLM�NOJVOZR�JL�KIabEc dLM�eLMf�KVMPLM[VZ�LM�ZVPVTJR�ZNRTLXVMVZ�RNOTV�JHV�̂IRJ�KIa[VOJ�IKK̂NTIJNLO\�IOa�I[LSOJ�PLM�wHNTH�JHV�YMTHNJVTJ�[Ia�wNJHHL̂Z�KIa[VOJ\�LM�OŜ̂NPa�I�QVMJNPNTIJV�LP�xIa[VOJ�NO�wHL̂V�LM�NO�KIMJ\�IR�KMLXNZVZ�NO�YMJNT̂V�y�LP�YzY�WLTS[VOJ�Ym{m|m}jybEq GHV�RHLMJPÎ̂\�NP�IOa\�NOZNTIJVZ�̀a�JHV�QLOJMITJLM�NO�JHV�ZLTS[VOJIJNLO�MV~SNMVZ�̀a�gVTJNLO�hijikij�JL�RS̀RJIOJNIJV�KMNLM�YKK̂NTIJNLOR�PLM�xIa[VOJ\�LM�MVRŜJNOU�PML[�VMMLMR�RS̀RV~SVOĴa�ZNRTLXVMVZ�̀a�JHV�vwOVM]R�ISZNJLMR�NO�RSTH�ZLTS[VOJIJNLOb�IOZEs �VJINOIUV�wNJHHV̂Z�KSMRSIOJ�JL�gVTJNLO�hiji�ip�qErEsEq�GHV�vwOVM�IOZ�JHV�QLOJMITJLM�RHÎ̂�IUMVV�SKLO�I�[SJSÎ̂a�ITTVKJÌ V̂�KMLTVZSMV�PLM�MVXNVw�IOZ�IKKMLXÎ�LP�KIa[VOJR�JL�gS̀TLOJMITJLMR�IOZ�JHV�KVMTVOJIUV�LP�MVJINOIUV�HV̂Z�LO�gS̀TLOJMITJR\�IOZ�JHV�QLOJMITJLM�RHÎ̂�VnVTSJV�RS̀TLOJMITJR�NO�ITTLMZIOTV�wNJH�JHLRV�IUMVV[VOJRip�qErEsEs�zO�JIfNOU�ITJNLO�LO�JHV�QLOJMITJLM]R�YKK̂NTIJNLOR�PLM�xIa[VOJ\�JHV�QLORJMSTJNLO��IOIUVM�IOZ�YMTHNJVTJ�RHÎ̂�V̀�VOJNĴVZ�JL�MV̂a�LO�JHV�ITTSMITa�IOZ�TL[K̂VJVOVRR�LP�JHV�NOPLM[IJNLO�PSMONRHVZ�̀a�JHV�QLOJMITJLM�IOZ�RSTH�ITJNLO�RHÎ̂�OLJ�̀V�ZVV[VZ�JL�̀V�I�MVKMVRVOJIJNLO�JHIJ��j��JHV�QLORJMSTJNLO��IOIUVM�LM�YMTHNJVTJ�HIXV�[IZV�I�ZVJIN̂VZ�VnI[NOIJNLO\�ISZNJ\�LM�IMNJH[VJNT�XVMNPNTIJNLO�LP�JHV�ZLTS[VOJIJNLO�RS̀[NJJVZ�NO�ITTLMZIOTV�wNJH�gVTJNLO�hijikij�LM�LJHVM�RSKKLMJNOU�ZIJIb��m��JHIJ�JHV�QLORJMSTJNLO��IOIUVM�LM�YMTHNJVTJ�HIXV�[IZV�VnHISRJNXV�LM�TLOJNOSLSR�LOoRNJV�NORKVTJNLORb�LM��{��JHIJ�JHV�QLORJMSTJNLO��IOIUVM�LM�YMTHNJVTJ�HIXV�[IZV�VnI[NOIJNLOR�JL�IRTVMJINO�HLw�LM�PLM�wHIJ�KSMKLRVR�JHV�QLOJMITJLM�HIR�SRVZ�I[LSOJR�KMVXNLSR̂a�KINZ�LO�ITTLSOJ�LP�JHV�QLOJMITJi�gSTH�VnI[NOIJNLOR\�ISZNJR\�IOZ�XVMNPNTIJNLOR\�NP�MV~SNMVZ�̀a�JHV�vwOVM\�wN̂̂�̀V�KVMPLM[VZ�̀a�JHV�vwOVM]R�ISZNJLMR�ITJNOU�NO�JHV�RL̂V�NOJVMVRJ�LP�JHV�vwOVMip�qErEsE���nTVKJ�wNJH�JHV�vwOVM]R�KMNLM�IKKMLXÎ\�JHV�QLOJMITJLM�RHÎ̂�OLJ�[IfV�IZXIOTV�KIa[VOJR�JL�RSKK̂NVMR�PLM�[IJVMNÎR�LM�V~SNK[VOJ�wHNTH�HIXV�OLJ�̀VVO�ZV̂NXVMVZ�IOZ�RJLMVZ�IJ�JHV�RNJVip�qErEsE��zP�PNOÎ�TL[K̂VJNLO�LP�JHV�eLMf�NR�[IJVMNÎ̂a�ZV̂IaVZ�JHMLSUH�OL�PIŜJ�LP�JHV�QLOJMITJLM\�JHVO�JHV�vwOVM�RHÎ̂�KIa�JHV�QLOJMITJLM�IOa�IZZNJNLOÎ�I[LSOJR�NO�ITTLMZIOTV�wNJH�YMJNT̂V�y�LP�YzY�WLTS[VOJ�Ym{mom}jyi�dNXV�KVMTVOJ��h��p�qErE�ErEr�GHV�PL̂̂LwNOU�NJV[R�IMV�OLJ�RS̀_VTJ�JL�MVJINOIUVu��������������������������������������������������������������������������������������������������������� ¡��¢£¤¥�s
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E�FGHGH�IJKLM�NLOPQKR�STQUQ�RTQ�VWKRULXR�YZP�J[�\L[Q]�WK�RTQ�VW[R�Ŵ�RTQ�SWU_�̀JRT�WU�̀JRTWZR�L�aZLULKRQQ]�bLcJPZP�NUJXQE�FGHGHGd�efghi�jhklmgno�pqgrnfnsnfgt�num�mgnfvm�sgjhfw�xhihgpm�qy�num�zqgnvhpn�{slo�ruhii�xm�lhwm�xk�num�|}gmv�nq�num�zqgnvhpnqv�}umgGd num�zqgnvhpnqv�uhr�ysiik�jmvyqvlmw�num�zqgnvhpn�m~pmjn�yqv�num�zqgnvhpnqv�r�vmrjqgrfxfifnk�nq�pqvvmpn��qv��hr�jvq�fwmw�fg��vnfpim����qy������qpslmgn����������o�hgw�nq�rhnfryk�qnumv�vm�sfvmlmgnro�fy�hgko�}ufpu�m~nmgw�xmkqgw�yfghi�jhklmgn�GH num�zqgnvhpnqv�uhr�rsxlfnnmw�h�yfghi�hppqsgnfgt�yqv�num�zqrn�qy�num��qv�o�jsvrshgn�nq��~ufxfn��o��mnmvlfghnfqg�qy�num�zqrn�qy�num��qv��hgw�h�yfghi��jjifphnfqg�yqv��hklmgn��hgwG� h�yfghi�zmvnfyfphnm�yqv��hklmgn�qv��vq�mpn�zmvnfyfphnm�yqv��hklmgn�uhr�xmmg�frrsmw�xk�num��vpufnmpn�fg�hppqvwhgpm�}fnu��~ufxfn��o��mnmvlfghnfqg�qy�num�zqrn�qy�num��qv��E�FGHGHGH��um�|}gmv�r�yfghi�jhklmgn�nq�num�zqgnvhpnqv�ruhii�xm�lhwm�gq�ihnmv�nuhg����whkr�hynmv�num�frrshgpm�qy�num�yfghi�zmvnfyfphnm�yqv��hklmgn�qv��vq�mpn�zmvnfyfphnm�yqv��hklmgno�qv�hr�yqiiq}r���E�FG���hklmgnr�wsm�hgw�sgjhfw�sgwmv�num�zqgnvhpn�ruhii�xmhv�fgnmvmrn�yvql�num�whnm�jhklmgn�fr�wsm�hn�num�vhnm�rnhnmw�xmiq}o�qv�fg�num�hxrmgpm�numvmqyo�hn�num�imthi�vhnm�jvm�hfifgt�yvql�nflm�nq�nflm�hn�num�jihpm�}umvm�num��vq�mpn�fr�iqphnmw����������������� ���������¡���¢�£¤��¥� ����¦§̈���©���ª «�¬� ®fnfthnfqg�fg�h�pqsvn�qy�pqljmnmgn��svfrwfpnfqg�ªE�̄GdGdGd��y�num�zqgnvhpn�fr�nmvlfghnmw�yqv�num�|}gmv�r�pqg�mgfmgpm�fg�hppqvwhgpm�}fnu��vnfpim��°�qy������qpslmgn����������o�numg�num�|}gmv�ruhii�jhk�num�zqgnvhpnqv�h�nmvlfghnfqg�ymm�hr�yqiiq}r����������±���²�£�����¥����²��±�¢�����¢����² � �¡¥��±�����¥� ����¦¥�¤�¦�³́������±��µ�����¶������́́�· �¡������² ��� ��������±��̧·���¹��¶��º�� ��¶�§̈��E�̄GH�STQUQ�RTQ�VWKRULXR�YZP�J[�\L[Q]�WK�RTQ�VW[R�Ŵ�RTQ�SWU_�̀JRT�WU�̀JRTWZR�L�aZLULKRQQ]�bLcJPZP�NUJXQE�̄GHGd�»QUPJKLRJWKE�̄GHGdGd��um�zqgnvhpn�lhk�xm�nmvlfghnmw�xk�num�|}gmv�qv�num�zqgnvhpnqv�hr�jvq�fwmw�fg��vnfpim��°�qy������qpslmgn�����������E�̄GHGdGH�»QUPJKLRJWK�¼O�RTQ�½̀ KQU�̂WU�VLZ[QE�̄GHGdGHGd��y�num�|}gmv�nmvlfghnmr�num�zqgnvhpn�yqv�phsrm�hr�jvq�fwmw�fg��vnfpim��°�qy������qpslmgn����������o�num�|}gmv�ruhii�numg�qgik�jhk�num�zqgnvhpnqv�hg�hlqsgn�hr�yqiiq}r�Gd �h�m�num�zqrn�qy�num��qv��fgpsvvmw�xk�num�zqgnvhpnqv�nq�num�whnm�qy�nmvlfghnfqg�GH �ww�num�zqgnvhpnqv�r�emmo�pqljsnmw�sjqg�num�zqrn�qy�num��qv��nq�num�whnm�qy�nmvlfghnfqg�hn�num�vhnm�rnhnmw�fg�{mpnfqg�°�����qv�°�°��o�hr�hjjifphximo�qvo�fy�num�zqgnvhpnqv�r�emm�fr�rnhnmw�hr�h�yf~mw�rsl�fg�nuhn�{mpnfqgo�hg�hlqsgn�nuhn�xmhvr�num�rhlm�vhnfq�nq�nuhn�yf~mw¾rsl�emm�hr�num�zqrn�qy�num��qv��hn�num�nflm�qy�nmvlfghnfqg�xmhvr�nq�h�vmhrqghxim�mrnflhnm�qy�num�jvqxhxim�zqrn�qy�num��qv��sjqg�fnr�pqljimnfqg�G� {sxnvhpn�num�httvmthnm�qy�jvm�fqsr�jhklmgnr�lhwm�xk�num�|}gmv��hgwG¿ {sxnvhpn�num�pqrnr�hgw�whlhtmr�fgpsvvmwo�qv�nq�xm�fgpsvvmwo�xk�num�|}gmv�sgwmv��vnfpim��°�qy������qpslmgn�����������
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E�FGHGIGHGH�JKLM�NKL�OPMNQRSN�TUV�WX�YRXLZ�PM�NKL�OPXN�P[�NKL�JPQ\�]WNK�R�̂URQRMNLLZ�_R̀WVUV�aQWSLb�W[�NKL�c]MLQ�NLQVWMRNLX�NKL�OPMNQRSN�[PQ�SRUXL�RX�dQPeWZLZ�WM�fQNWSgL�hi�P[�fjf�kPSUVLMN�flmlnlohpb�NKL�RVPUMNb�W[�RMqb�NP�YL�dRWZ�NP�NKL�OPMNQRSNPQ�UMZLQ�fQNWSgL�hi�P[�fjf�kPSUVLMN�flmlnlohp�XKRgg�MPN�SRUXL�NKL�̂URQRMNLLZ�_R̀WVUV�aQWSL�NP�YL�L̀SLLZLZb�MPQ�XKRgg�WN�L̀SLLZ�NKL�RVPUMN�SRgSUgRNLZ�WM�TLSNWPM�rslshslshsE�FGHGIGHGt�uKL�c]MLQ�XKRgg�RgXP�dRq�NKL�OPMNQRSNPQ�[RWQ�SPVdLMXRNWPMb�LWNKLQ�Yq�dUQSKRXL�PQ�QLMNRg�RN�NKL�LgLSNWPM�P[�NKL�c]MLQb�[PQ�RMq�LvUWdVLMN�P]MLZ�Yq�NKL�OPMNQRSNPQ�NKRN�NKL�c]MLQ�LgLSNX�NP�QLNRWM�RMZ�NKRN�WX�MPN�PNKLQ]WXL�WMSgUZLZ�WM�NKL�OPXN�P[�NKL�JPQ\�UMZLQ�TLSNWPM�rslshslshshs�uP�NKL�L̀NLMN�NKRN�NKL�c]MLQ�LgLSNX�NP�NR\L�gLwRg�RXXWwMVLMN�P[�XUYSPMNQRSNX�RMZ�dUQSKRXL�PQZLQX�xWMSgUZWMw�QLMNRg�RwQLLVLMNXyb�NKL�OPMNQRSNPQ�XKRggb�RX�R�SPMZWNWPM�P[�QLSLWeWMw�NKL�dRqVLMNX�QL[LQQLZ�NP�WM�NKWX�fQNWSgL�rb�L̀LSUNL�RMZ�ZLgWeLQ�Rgg�XUSK�dRdLQX�RMZ�NR\L�Rgg�XUSK�XNLdXb�WMSgUZWMw�NKL�gLwRg�RXXWwMVLMN�P[�XUSK�XUYSPMNQRSNX�RMZ�PNKLQ�SPMNQRSNURg�QWwKNX�P[�NKL�OPMNQRSNPQb�RX�NKL�c]MLQ�VRq�QLvUWQL�[PQ�NKL�dUQdPXL�P[�[Uggq�eLXNWMw�WM�NKL�c]MLQ�NKL�QWwKNX�RMZ�YLML[WNX�P[�NKL�OPMNQRSNPQ�UMZLQ�XUSK�XUYSPMNQRSNX�PQ�dUQSKRXL�PQZLQXs�fgg�TUYSPMNQRSNXb�dUQSKRXL�PQZLQX�RMZ�QLMNRg�RwQLLVLMNX�LMNLQLZ�WMNP�Yq�NKL�OPMNQRSNPQ�]Wgg�SPMNRWM�dQPeWXWPMX�RggP]WMw�[PQ�RXXWwMVLMN�NP�NKL�c]MLQ�RX�ZLXSQWYLZ�RYPeLsE�FGHGIGt�z{|}~���~��������{����{|���|�����{�~{��{j[�NKL�c]MLQ�NLQVWMRNLX�NKL�OPMNQRSN�[PQ�SPMeLMWLMSL�WM�RSSPQZRMSL�]WNK�fQNWSgL�hi�P[�fjf�kPSUVLMN�flml�lohpb�NKLM�NKL�c]MLQ�XKRgg�dRq�NKL�OPMNQRSNPQ�R�NLQVWMRNWPM�[LL�RX�[PggP]X������������������������������������������������������������������ ���¡¢���������£�����¤������¢¢�¥��������������������������¦¥���§��¤��̈�����¤�©ª��«¬®�FE�̄GF�°{±��~��²�~³������{�«�|�~{²���{|�³|��~²~��²́JKLQL�NKL�OPMNQRSN�WX�YRXLZ�PM�NKL�OPXN�P[�NKL�JPQ\�dgUX�NKL�OPMNQRSNPQµX�¶LLb�]WNK�PQ�]WNKPUN�R�̂URQRMNLLZ�_R̀WVUV�aQWSLb�NKL�OPMNQRSNPQ�RSSLdNX�NKL�QLgRNWPMXKWd�P[�NQUXN�RMZ�SPM[WZLMSL�LXNRYgWXKLZ�Yq�NKWX�fwQLLVLMN�RMZ�SPeLMRMNX�]WNK�NKL�c]MLQ�NP�SPPdLQRNL�]WNK�NKL�fQSKWNLSN�RMZ�L̀LQSWXL�NKL�OPMNQRSNPQµX�X\Wgg�RMZ�·UZwVLMN�WM�[UQNKLQWMw�NKL�WMNLQLXNX�P[�NKL�c]MLQ̧�NP�[UQMWXK�L[[WSWLMN�YUXWMLXX�RZVWMWXNQRNWPM�RMZ�XUdLQeWXWPM̧�NP�[UQMWXK�RN�Rgg�NWVLX�RM�RZLvURNL�XUddgq�P[�]PQ\LQX�RMZ�VRNLQWRgX̧�RMZ�NP�dLQ[PQV�NKL�JPQ\�WM�RM�L̀dLZWNWPUX�RMZ�LSPMPVWSRg�VRMMLQ�SPMXWXNLMN�]WNK�NKL�c]MLQµX�WMNLQLXNXs�uKL�c]MLQ�RwQLLX�NP�[UQMWXK�RMZ�RddQPeLb�WM�R�NWVLgq�VRMMLQb�WM[PQVRNWPM�QLvUWQLZ�Yq�NKL�OPMNQRSNPQ�RMZ�NP�VR\L�dRqVLMNX�NP�NKL�OPMNQRSNPQ�WM�RSSPQZRMSL�]WNK�NKL�QLvUWQLVLMNX�P[�NKL�OPMNQRSN�kPSUVLMNXshs��fMq�UMUXLZ�fggP]RMSL�OPXNX�NP�YL�QLNUQMLZ�NP�c]MLQsE�̄Ḡ�cNKLQ�dQPeWXWPMX���¹ Gº fjf�kPSUVLMN�»lom¼�lohmb�½UWgZWMw�jM[PQVRNWPM�_PZLgWMw�RMZ�kWwWNRg�kRNR�»̀KWYWNb�ZRNLZ�RX�WMZWSRNLZ�YLgP]�������������������������¾¿ÀÁÂ¿ÀÃÁ���¤�� �����������������Ä��������©ª��GÅ kQR]WMwX¹ oo�oh�hÆ ÇWXN�P[�kQR]WMw�TKLLNXGÈ GÅTdLSW[WSRNWPMX
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E FF�FG�GF HIJKL�MN�OMPQLPQRST SUVWWLPWIX�YN�IPZ[\]̂_�̀ S̀ aQbLc�debYJYQR[fghijk�lmm�nopiq�rhlr�lssmt�luv�wujmxvi�lssyosywlri�wuzoy{lrwou�wviurwztwu|�rhi�iphwnwr�}hiyi�yi~xwyiv�������� V�V��M���LPQ�VG�����FG�X�debYJYQ��X��LQLc�YPIQYMP�MN�QbL�OMRQ�MN�QbL��Mc������� V�V��M���LPQ�d������FG�X���RQIYPIJKL��cM�L�QR�debYJYQX�OMPRQc��QYMP��IPI�Lc�IR�VW�YRLc�dWYQYMPX�WIQLW�IR�YPWY�IQLW�JLKM�[f�uqiyr�rhi�vlri�oz�rhi��������� �wujoysoylriv�wuro�rhwq�¡|yii{iur���������� HbL���RQIYPIJYKYQZ��KIP[¢£¤¥¦ §̈¤¦ \̈©¦ª�������� ��««KL�LPQIcZ�IPW�MQbLc�OMPWYQYMPR�MN�QbL�OMPQcI�Q[§¬®̄¦°¤ ¢£¤¥¦ §̈¤¦ \̈©¦ª��S± STaQbLc�WM���LPQRX�YN�IPZX�KYRQLW�JLKM�[f²wqr�hiyi�lut�lvvwrwoulm�vojx{iurq�rhlr�lyi�wuriuviv�ro�zoy{�slyr�oz�rhi�gouryljr�³ojx{iurq��¡�¡�³ojx{iur�¡���́��� �syoµwviq�rhlr�rhi�lvµiyrwqi{iur�oy�wuµwrlrwou�ro�nwv¶��uqryxjrwouq�ro�·wvviyq¶�ql{smi�zoy{q¶�rhi�gouryljroy̧q�nwv�oy�syosoqlm¶�soyrwouq�oz�¡vviuvl�yimlrwu|�ro�nwvvwu|�oy�syosoqlm�yi~xwyi{iurq¶�luv�orhiy�wuzoy{lrwou�zxyuwqhiv�nt�rhi�¹}uiy�wu�lurwjwslrwou�oz�yijiwµwu|�nwvq�oy�syosoqlmq¶�lyi�uor�slyr�oz�rhi�gouryljr�³ojx{iurq�xumiqq�iux{iylriv�wu�rhwq�¡|yii{iur��¡ut�qxjh�vojx{iurq�qhoxmv�ni�mwqriv�hiyi�oumt�wz�wuriuviv�ro�ni�slyr�oz�rhi�gouryljr�³ojx{iurq��HbL�OMPQcI�Q��M���LPQR�YP�K�WL�QbL�ºMQY�L�HM��YWWLcR�»VW�LcQYRL�LPQ¼X��PRQc��QYMPR�QM��YWWLcRX���««KL�LPQIcZ��PRQc��QYMPR�QM��YWWLcRX��YW�½Mc��»YP�K�WYP��¾PYQ��cY�LR¼�»LeL��QLW�JZ��YWWLc¼X�QbL�ºMP¿OMKK�RY�L��YWWYP��OLcQYNY�IQYMP�»LeL��QLW�JZ��YWWLc¼X�ÀLPLcIK�OMPWYQYMPRX���«L�YNY�IQYMPRX��cI�YP�RX�VWWLPWI�YRR�LW�«cYMc�QM�LeL��QYMP�MN�QbL�OMPQcI�QX�V�cLL�LPQ�JLQ�LLP�a�PLc�IPW�OMPQcI�QMc�»ÁV�cLL�LPQÁ¼X�MQbLc��M���LPQR�KYRQLW�YP�QbL�V�cLL�LPQX�IPW��MWYNY�IQYMPR�YRR�LW�Mc�PL�MQYIQLW�INQLc�cL�LY«Q�MN�JYWR�Mc�LeL��QYMP�MN�QbL�V�cLL�LPQÂ���bLcL�QbL�QLc��ÁV�cLL�LPQÁX�ÁOMPQcI�QÁ�Mc�Á�cY�L�OMPQcI�QÁ�YR��RLW�YP�QbL�ÀLPLcIK�OMPWYQYMPR�IPW�MQbLc�OMPQcI�Q��M���LPQRX�YQ�RbIKK��LIP�QbL�RL«IcIQL�a�PLc¿OMPQcI�QMc�V�cLL�LPQ�JLQ�LLP�QbL�a�PLc�IPW�LI�b��cY�L�OMPQcI�QMc�YWLPQYNYLW�YP�OMPWYQYMPR�MN�QbL�OMPQcI�Q�»ÀLPLcIK�IPW�MQbLc��MPWYQYMPR¼Â
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PREVAILING WAGE SCHEDULE FOR ARTICLE 8 PUBLIC WORK PROJECT
 
Attached is the current schedule(s) of the prevailing wage rates and prevailing hourly
supplements for the project referenced above.  A unique Prevailing Wage Case Number
(PRC#) has been assigned to the schedule(s) for your project.
 
The schedule is effective from July 2023 through June 2024. 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.ny.gov.     Updated PDF copies of your
schedule can be accessed by entering your assigned PRC# at the proper location on the
website.
 
It is the responsibility of the contracting agency or its agent to annex and make part, the
attached schedule, to the specifications for this project, when it is advertised for bids and /or
to forward said schedules to the successful bidder(s), immediately upon receipt, in order to
insure the proper payment of wages.
 
Please refer to the "General Provisions of Laws Covering Workers on Public Work
Contracts" provided with this schedule, for the specific details relating to other
responsibilities of the Department of Jurisdiction.
 
Upon completion or cancellation of this project, enter the required information and mail  OR
fax this form to the office shown at the bottom of this notice,  OR  fill out the electronic
version via the NYSDOL website.
 

NOTICE OF COMPLETION / CANCELLATION OF PROJECT
 

Date Completed: Date Cancelled:

 
Name & Title of Representative:

 
 
 

  Phone: (518) 457-5589  Fax:  (518) 485-1870 
  W. Averell Harriman State Office Campus, Bldg. 12, Room 130, Albany, NY 12226

 
 

www.labor.ny.gov.       PW 200      Ask.PWAsk@labor.ny.gov

Kathy Hochul, Governor Roberta Reardon, Commissioner

Waverly Central School Dist
 
Christopher Glaubitz, Sr. Project Manager
Tetra Tech Archs & Engs
10 Brown Road
Ithaca    NY 14850

Schedule Year 2023 through 2024
Date Requested 05/17/2023
PRC# 2023005686

Location 1 Frederick Street
Project ID# 339070-22003
Project Type Additions and Alterations to Waverly Jr/Sr High School
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General Provisions of Laws Covering Workers on Article 8 Public Work Contracts
 
Introduction
 
The Labor Law requires public work contractors and subcontractors to pay laborers, workers, or mechanics employed in
the performance of a public work contract not less than the prevailing rate of wage and supplements (fringe benefits) in the
locality where the work is performed.
 
Responsibilities of the Department of Jurisdiction
 
A Department of Jurisdiction (Contracting Agency) includes a state department, agency, board or commission: a county,
city, town or village; a school district, board of education or board of cooperative educational services; a sewer, water, fire,
improvement and other district corporation; a public benefit corporation; and a public authority awarding a public work
contract.
 
The Department of Jurisdiction (Contracting Agency) awarding a public work contract MUST obtain a Prevailing Rate
Schedule listing the hourly rates of wages and supplements due the workers to be employed on a public work project.
This schedule may be obtained by completing and forwarding a "Request for wage and Supplement Information" form (PW
39) to the Bureau of Public Work.  The Prevailing Rate Schedule MUST be included in the specifications for the contract to
be awarded and is deemed part of the public work contract.
 
Upon the awarding of the contract, the law requires that the Department of Jurisdiction (Contracting Agency) furnish the
following information to the Bureau:  the name and address of the contractor, the date the contract was let and the
approximate dollar value of the contract. To facilitate compliance with this provision of the Labor Law, a copy of the
Department's "Notice of Contract Award" form (PW 16) is provided with the original Prevailing Rate Schedule.
 
The Department of Jurisdiction (Contracting Agency) is required to notify the Bureau of the completion or cancellation of
any public work project.  The Department's PW 200 form is provided for that purpose.
 
Both the PW 16 and  PW 200 forms are available for completion online. 
 
Hours
 
No laborer, worker, or mechanic in the employ of a contractor or subcontractor engaged in the performance of any public
work project shall be permitted to work more than eight hours in any day or more than five days in any week, except in
cases of extraordinary emergency.  The contractor and the Department of Jurisdiction (Contracting Agency) may apply to
the Bureau of Public Work for a dispensation permitting workers to work additional hours or days per week on a particular
public work project.
 
 
Wages and Supplements
 
The wages and supplements to be paid and/or provided to laborers, workers, and mechanics employed on a public work
project shall be not less than those listed in the current Prevailing Rate Schedule for the locality where the work is
performed.  If a prime contractor on a public work project has not been provided with a Prevailing Rate Schedule, the
contractor must notify the Department of Jurisdiction (Contracting Agency) who in turn must request an original Prevailing
Rate Schedule form the Bureau of Public Work.  Requests may be submitted by: mail to NYSDOL, Bureau of Public Work,
State Office Bldg. Campus, Bldg. 12, Rm. 130, Albany, NY 12226; Fax to Bureau of Public Work (518) 485-1870; or
electronically at the NYSDOL website  www.labor.ny.gov.
 
Upon receiving the original schedule, the Department of Jurisdiction (Contracting Agency) is REQUIRED to provide
complete copies to all prime contractors who in turn MUST, by law, provide copies of all applicable county schedules to
each subcontractor and obtain from each subcontractor, an affidavit certifying such schedules were received. If the original
schedule expired, the contractor may obtain a copy of the new annual determination from the NYSDOL website
www.labor.ny.gov.
 
The Commissioner of Labor makes an annual determination of the prevailing rates.  This determination is in effect from
July 1st through June 30th of the following year.  The annual determination is available on the NYSDOL website
www.labor.ny.gov.
 
Payrolls and Payroll Records 
 
Every contractor and subcontractor MUST keep original payrolls or transcripts subscribed and affirmed as true under
penalty of perjury.  As per Article 6 of the Labor law, contractors and subcontractors are required to establish, maintain,
and preserve for not less than six (6) years, contemperaneous, true, and accurate payroll records.  At a minimum, payrolls
must show the following information for each person employed on a public work project: Name, Address, Last 4 Digits of
Social Security Number, Classification(s) in which the worker was employed, Hourly wage rate(s) paid, Supplements paid
or provided, and Daily and weekly number of hours worked in each classification.
 

https://apps.labor.ny.gov/wpp/showFindProject.do?method=showIt
https://dol.ny.gov/public-work-and-prevailing-wage
https://dol.ny.gov/public-work-and-prevailing-wage
https://dol.ny.gov/public-work-and-prevailing-wage


The filing of payrolls to the Department of Jurisdiction is a condition of payment.Every contractor and subcontractor shall
submit to the Department of Jurisdiction (Contracting Agency), within thirty (30) days after issuance of its first payroll and
every thirty (30) days thereafter, a transcript of the original payrolls, subscribed and affirmed as true under penalty of
perjury.  The Department of Jurisdiction (Contracting Agency) shall collect, review for facial validity, and maintain such
payrolls.
 
In addition, the Commissioner of Labor may require contractors to furnish, with ten (10) days of a request, payroll records
sworn to as their validity and accuracy for public work and private work.  Payroll records include, but are not limited to time
cards, work description sheets, proof that supplements were provided, cancelled payroll checks and payrolls.  Failure to
provide the requested information within the allotted ten (10) days will result in the withholding of up to 25% of the
contract, not to exceed $100,000.00.  If the contractor or subcontractor does not maintain a place of business in New York
State and the amount of the contract exceeds $25,000.00, payroll records and certifications must be kept on the project
worksite.
 
The prime contractor is responsible for any underpayments of prevailing wages or supplements by any subcontractor. 
 
All contractors or their subcontractors shall provide to their subcontractors a copy of the Prevailing Rate Schedule
specified in the public work contract as well as any subsequently issued schedules.  A failure to provide these schedules
by a contractor or subcontractor is a violation of Article 8, Section 220-a of the Labor Law.
 
All subcontractors engaged by a public work project contractor or its subcontractor, upon receipt of the original schedule
and any subsequently issued schedules, shall provide to such contractor a verified statement attesting that the
subcontractor has received the Prevailing Rate Schedule and will pay or provide the applicable rates of wages and
supplements specified therein.  (See NYS Labor Laws, Article 8 . Section 220-a).
 
Determination of Prevailing Wage and Supplement Rate Updates Applicable to All Counties
 
The wages and supplements contained in the annual determination become effective July 1st whether or not the new
determination has been received by a given contractor.  Care should be taken to review the rates for obvious errors.  Any
corrections should be brought to the Department's attention immediately.  It is the responsibility of the public work
contractor to use the proper rates.  If there is a question on the proper classification to be used, please call the district
office located nearest the project.  Any errors in the annual determination will be corrected and posted to the NYSDOL
website on the first business day of each month.  Contractors are responsible for paying these updated rates as well,
retroactive to July 1st.
 
When you review the schedule for a particular occupation, your attention should be directed to the dates above the
column of rates.  These are the dates for which a given set of rates is effective.  To the extent possible, the Department
posts rates in its possession that cover periods of time beyond the July 1st to June 30th time frame covered by a
particular annual determination.  Rates that extend beyond that instant time period are informational ONLY and may be
updated in future annual determinations that actually cover the then appropriate July 1st to June 30th time period.
 
Withholding of Payments
 
When a complaint is filed with the Commissioner of Labor alleging the failure of a contractor or subcontractor to pay or
provide the prevailing wages or supplements, or when the Commissioner of Labor believes that unpaid wages or
supplements may be due, payments on the public work contract shall be withheld from the prime contractor in a sufficient
amount to satisfy the alleged unpaid wages and supplements, including interest and civil penalty, pending a final
determination.
 
When the Bureau of Public Work finds that a contractor or subcontractor on a public work project failed to pay or provide
the requisite prevailing wages or supplements, the Bureau is authorized by Sections 220-b and 235.2 of the Labor Law to
so notify the financial officer of the Department of Jurisdiction (Contracting Agency) that awarded the public work contract.
Such officer MUST then withhold or cause to be withheld from any payment due the prime contractor on account of such
contract the amount indicated by the Bureau as sufficient to satisfy the unpaid wages and supplements, including interest
and any civil penalty that may be assessed by the Commissioner of Labor.  The withholding continues until there is a final
determination of the underpayment by the Commissioner of Labor or by the court in the event a legal proceeding is
instituted for review of the determination of the Commissioner of Labor.
 
The Department of Jurisdiction (Contracting Agency) shall comply with this order of the Commissioner of Labor or of the
court with respect to the release of the funds so withheld.
 
Summary of Notice Posting Requirements
 
The current Prevailing Rate Schedule must be posted in a prominent and accessible place on the site of the public work
project.  The prevailing wage schedule must be encased in, or constructed of, materials capable of withstanding adverse
weather conditions and be titled "PREVAILING RATE OF WAGES" in letters no smaller than two (2) inches by two (2)
inches.
 
The  "Public Work Project" notice must be posted at the beginning of the performance of every public work contract, on
each job site.
 

https://dol.ny.gov/public-work-and-prevailing-wage-forms


Every employer providing workers. compensation insurance and disability benefits must post notices of such coverage in
the format prescribed by the Workers. Compensation Board in a conspicuous place on the jobsite.
 
Every employer subject to the NYS Human Rights Law must conspicuously post at its offices, places of employment, or
employment training centers, notices furnished by the State Division of Human Rights.
 
Employers liable for contributions under the Unemployment Insurance Law must conspicuously post on the jobsite notices
furnished by the NYS Department of Labor.
 
Apprentices
 
Employees cannot be paid apprentice rates unless they are individually registered in a program registered with the NYS
Commissioner of Labor.  The allowable ratio of apprentices to journeyworkers in any craft classification can be no greater
than the statewide building trade ratios promulgated by the Department of Labor and included with the Prevailing Rate
Schedule.  An employee listed on a payroll as an apprentice who is not registered as above or is performing work outside
the classification of work for which the apprentice is indentured, must be paid the prevailing journeyworker's wage rate for
the classification of work the employee is actually performing.
 
NYSDOL Labor Law, Article 8, Section 220-3, require that only apprentices individually registered with the NYS
Department of Labor may be paid apprenticeship rates on a public work project.  No other Federal or State Agency of
office registers apprentices in New York State.
 
Persons wishing to verify the apprentice registration of any person must do so in writing by mail, to the NYSDOL Office of
Employability Development / Apprenticeship Training, State Office Bldg. Campus, Bldg. 12, Albany, NY  12226 or by Fax
to NYSDOL Apprenticeship Training (518) 457-7154.  All requests for verification must include the name and social
security number of the person for whom the information is requested.
 
The only conclusive proof of individual apprentice registration is written verification from the NYSDOL Apprenticeship
Training Albany Central office.  Neither Federal nor State Apprenticeship Training offices outside of Albany can provide
conclusive registration information.
 
It should be noted that the existence of a registered apprenticeship program is not conclusive proof that any person is
registered in that program.  Furthermore, the existence or possession of wallet cards, identification cards, or copies of
state forms is not conclusive proof of the registration of any person as an apprentice.
 
Interest and Penalties
 
In the event that an underpayment of wages and/or supplements is found:
 

- Interest shall be assessed at the rate then in effect as prescribed by the Superintendent of Banks pursuant to
section 14-a of the Banking Law, per annum from the date of underpayment to the date restitution is made.

- A Civil Penalty may also be assessed, not to exceed 25% of the total of wages, supplements, and interest due.
 

Debarment
 
Any contractor or subcontractor and/or its successor shall be ineligible to submit a bid on or be awarded any public work
contract or subcontract with any state, municipal corporation or public body for a period of five (5) years when:
 

- Two (2) willful determinations have been rendered against that contractor or subcontractor and/or its successor
within any consecutive six (6) year period.

- There is any willful determination that involves the falsification of payroll records or the kickback of wages or
supplements.
 

Criminal Sanctions
 
Willful violations of the Prevailing Wage Law (Article 8 of the Labor Law) may be a felony punishable by fine or
imprisonment of up to 15 years, or both.
 
Discrimination
 
No employee or applicant for employment may be discriminated against on account of age, race, creed, color, national
origin, sex, disability or marital status.
 
No contractor, subcontractor nor any person acting on its behalf, shall by reason of race, creed, color, disability, sex or
national origin discriminate against any citizen of the State of New York who is qualified and available to perform the work
to which the employment relates (NYS Labor Law, Article 8, Section 220-e(a)).
 
No contractor, subcontractor, nor any person acting on its behalf, shall in any manner, discriminate against or intimidate
any employee on account of race, creed, color, disability, sex, or national origin (NYS Labor Law, Article 8, Section 220-
e(b) ).



 
The Human Rights Law also prohibits discrimination in employment because of age, marital status, or religion.
 
There may be deducted from the amount payable to the contractor under the contract a penalty of $50.00 for each
calendar day during which such person was discriminated against or intimidated in violation of the provision of the contract
 (NYS Labor Law, Article 8, Section 220-e(c) ).
 
The contract may be cancelled or terminated by the State or municipality.  All monies due or to become due thereunder
may be forfeited for a second or any subsequent violation of the terms or conditions of the anti-discrimination sections of
the contract (NYS Labor Law, Article 8, Section 220-e(d) ).
 
Every employer subject to the New York State Human Rights Law must conspicuously post at its offices, places of
employment, or employment training centers notices furnished by the State Division of Human Rights.
 
Workers' Compensation
 
In accordance with Section 142 of the State Finance Law, the contractor shall maintain coverage during the life of the
contract for the benefit of such employees as required by the provisions of the New York State Workers' Compensation
Law.
 
A contractor who is awarded a public work contract must provide proof of workers' compensation coverage prior to being
allowed to begin work.
 
The insurance policy must be issued by a company authorized to provide workers' compensation coverage in New York
State.  Proof of coverage must be on form C-105.2 (Certificate of Workers' Compensation Insurance) and must name this
agency as a certificate holder.
 
If New York State coverage is added to an existing out-of-state policy, it can only be added to a policy from a company
authorized to write workers' compensation coverage in this state.  The coverage must be listed under item 3A of the
information page.
 
The contractor must maintain proof that subcontractors doing work covered under this contract secured and maintained a
workers' compensation policy for all employees working in New York State.
 
Every employer providing worker's compensation insurance and disability benefits must post notices of such coverage in
the format prescribed by the Workers' Compensation Board in a conspicuous place on the jobsite.
 
Unemployment Insurance
 
Employers liable for contributions under the Unemployment Insurance Law must conspicuously post on the jobsite notices
furnished by the New York State Department of Labor.
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notice of Contract Award
 
New York State Labor Law, Article 8, Section 220.3a requires that certain information
regarding the awarding of public work contracts, be furnished to the Commissioner of Labor.
One "Notice of Contract Award" (PW 16, which may be photocopied),  MUST  be completed
for  EACH  prime contractor on the above referenced project. 
 
Upon notifying the successful bidder(s) of this contract, enter the required information and
mail  OR  fax this form to the office shown at the bottom of this notice,  OR  fill out the
electronic version via the NYSDOL website.
 

Contractor Information
All information must be supplied

 
Federal Employer Identification Number:

 
Name:

 
Address:

 
aaa

 
City: State: Zip:

 
Contract Type:

[  ]    (01) General Construction

[  ]    (02) Heating/Ventilation

[  ]    (03) Electrical

[  ]    (04) Plumbing

[  ]    (05) Other  :                                 

Amount of Contract: $

 
Approximate Starting Date: - - - - /- - - - /

 
Approximate Completion Date: - - - - /- - - - /

 
 
 

  Phone: (518) 457-5589  Fax:  (518) 485-1870 
  W. Averell Harriman State Office Campus, Bldg. 12, Room 130, Albany, NY 12226
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Kathy Hochul, Governor Roberta Reardon, Commissioner
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Christopher Glaubitz, Sr. Project Manager
Tetra Tech Archs & Engs
10 Brown Road
Ithaca    NY 14850

Schedule Year 2023 through 2024
Date Requested 05/17/2023
PRC# 2023005686

Location 1 Frederick Street
Project ID# 339070-22003
Project Type Additions and Alterations to Waverly Jr/Sr High School
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Social Security Numbers on Certified Payrolls: 
 
The Department of Labor is cognizant of the concerns of the potential for misuse or inadvertent 
disclosure of social security numbers. Identity theft is a growing problem and we are 
sympathetic to contractors' concern regarding inclusion of this information on payrolls if another 
identifier will suffice. 
 
For these reasons, the substitution of the use of the last four digits of the social security number 
on certified payrolls submitted to contracting agencies on public work projects is now acceptable 
to the Department of Labor. This change does not affect the Department's ability to request and 
receive the entire social security number from employers during its public work/ prevailing wage 
investigations.  
 

Construction Industry Fair Play Act: Required Posting for Labor Law Article 25-B § 861-d  

 
Construction industry employers must post the "Construction Industry Fair Play Act" notice in a 
prominent and accessible place on the job site. Failure to post the notice can result in penalties 
of up to $1,500 for a first offense and up to $5,000 for a second offense. The posting is included 
as part of this wage schedule. Additional copies may be obtained from the NYS DOL website, 
https://dol.ny.gov/public-work-and-prevailing-wage 
If you have any questions concerning the Fair Play Act, please call the State Labor Department  
toll-free at 1-866-435-1499 or email us at: dol.misclassified@labor.ny.gov . 
 
 

Worker Notification: (Labor Law §220, paragraph a of subdivision 3-a) 

 

Effective June 23, 2020 

 
This provision is an addition to the existing wage rate law, Labor Law §220, paragraph a of 
subdivision 3-a. It requires contractors and subcontractors to provide written notice to all 
laborers, workers or mechanics of the prevailing wage and supplement rate for their particular 
job classification on each pay stub*. It also requires contractors and subcontractors to post a 
notice at the beginning of the performance of every public work contract on each job site that 
includes the telephone number and address for the Department of Labor and a statement 
informing laborers, workers or mechanics of their right to contact the Department of Labor if 
he/she is not receiving the proper prevailing rate of wages and/or supplements for his/her job 
classification. The required notification will be provided with each wage schedule, may be 
downloaded from our website www.labor.ny.gov or be made available upon request by 
contacting the Bureau of Public Work at 518-457-5589. *In the event the required information 
will not fit on the pay stub, an accompanying sheet or attachment of the information will suffice.  
 
(12.20) 



To all State Departments, Agency Heads and Public Benefit Corporations   
  IMPORTANT NOTICE REGARDING PUBLIC WORK ENFORCEMENT FUND

 
 

Budget Policy & Reporting Manual
 
 

B-610
 

Public Work Enforcement Fund
 

effective date December 7, 2005
 
 

1. Purpose and Scope:
 

This Item describes the Public Work Enforcement Fund (the Fund, PWEF) and its
relevance to State agencies and public benefit corporations engaged in construction or
reconstruction contracts, maintenance and repair, and announces the recently-enacted
increase to the percentage of the dollar value of such contracts that must be deposited into
the Fund. This item also describes the roles of the following entities with respect to the
Fund:

 
- New York State Department of Labor (DOL),
- The Office of the State of Comptroller (OSC), and
- State agencies and public benefit corporations.

 
2. Background and Statutory References:

 
DOL uses the Fund to enforce the State's Labor Law as it relates to contracts for
construction or reconstruction, maintenance and repair, as defined in subdivision two of
Section 220 of the Labor Law. State agencies and public benefit corporations participating
in such contracts are required to make payments to the Fund.

 
Chapter 511 of the Laws of 1995 (as amended by Chapter 513 of the Laws of 1997,
Chapter 655 of the Laws of 1999, Chapter 376 of the Laws of 2003 and Chapter 407 of the
Laws of 2005) established the Fund.

 
3. Procedures and Agency Responsibilities:

 
The Fund is supported by transfers and deposits based on the value of contracts for
construction and reconstruction, maintenance and repair, as defined in subdivision two of
Section 220 of the Labor Law, into which all State agencies and public benefit corporations
enter.

 
Chapter 407 of the Laws of 2005 increased the amount required to be provided to this fund
to .10 of one-percent of the total cost of each such contract, to be calculated at the time
agencies or public benefit corporations enter into a new contract or if a contract is amended.
The provisions of this bill became effective August 2, 2005.



To all State Departments, Agency Heads and Public Benefit Corporations   
  IMPORTANT NOTICE REGARDING PUBLIC WORK ENFORCEMENT FUND

 
 

OSC will report to DOL on all construction-related ("D") contracts approved during the
month, including contract amendments, and then DOL will bill agencies the appropriate
assessment monthly. An agency may then make a determination if any of the billed
contracts are exempt and so note on the bill submitted back to DOL. For any instance
where an agency is unsure if a contract is or is not exempt, they can call the Bureau of
Public Work at the number noted below for a determination. Payment by check or journal
voucher is due to DOL within thirty days from the date of the billing. DOL will verify the
amounts and forward them to OSC for processing.

 
For those contracts which are not approved or administered by the Comptroller, monthly
reports and payments for deposit into the Public Work Enforcement Fund must be provided
to the Administrative Finance Bureau at the DOL within 30 days of the end of each month
or on a payment schedule mutually agreed upon with DOL.

 
Reports should contain the following information:

 
- Name and billing address of State agency or public

benefit corporation;
- State agency or public benefit corporation contact and

phone number;
- Name and address of contractor receiving the award;
- Contract number and effective dates;
- Contract amount and PWEF assessment charge (if

contract amount has been amended, reflect increase or
decrease to original contract and the adjustment in the
PWEF charge); and

- Brief description of the work to be performed under each
contract.

 
Checks and Journal Vouchers, payable to the "New York State Department of Labor"
should be sent to:

 
Department of Labor

Administrative Finance Bureau-PWEF Unit
Building 12, Room 464

State Office Campus
Albany, NY 12226

 
Any questions regarding billing should be directed to NYSDOL's Administrative Finance
Bureau-PWEF Unit at (518) 457-3624 and any questions regarding Public Work Contracts
should be directed to the Bureau of Public Work at (518) 457-5589.



 



 
 

Required Notice under Article 25-B of the Labor Law 
 

Attention All Employees, Contractors and Subcontractors: 
You are Covered by the Construction Industry Fair Play Act  

 
The law says that you are an employee unless: 

• You are free from direction and control in performing your job, and 

• You perform work that is not part of the usual work done by the business that hired you, and 

• You have an independently established business. 
 
Your employer cannot consider you to be an independent contractor unless all three of these facts 
apply to your work. 

 
It is against the law for an employer to misclassify employees as independent 
contractors or pay employees off the books. 

 
Employee Rights: If you are an employee, you are entitled to state and federal worker protections.  
These include: 

• Unemployment Insurance benefits, if you are unemployed through no fault of your own, able to 
work, and otherwise qualified, 

• Workers’ compensation benefits for on-the-job injuries,  

• Payment for wages earned, minimum wage, and overtime (under certain conditions),   

• Prevailing wages on public work projects,  

• The provisions of the National Labor Relations Act, and 

• A safe work environment. 
 

It is a violation of this law for employers to retaliate against anyone who asserts their rights under 
the law. Retaliation subjects an employer to civil penalties, a private lawsuit or both. 

 
Independent Contractors: If you are an independent contractor, you must pay all taxes and 
Unemployment Insurance contributions required by New York State and Federal Law. 
 
Penalties for paying workers off the books or improperly treating employees as independent 
contractors: 

 

• Civil Penalty First offense: Up to $2,500 per employee 
  

 Subsequent offense(s): Up to $5,000 per employee 
 

• Criminal Penalty First offense: Misdemeanor - up to 30 days in jail, up to a $25,000 fine  
and debarment from performing public work for up to one year. 
 

Subsequent offense(s): Misdemeanor - up to 60 days in jail or up to a 
$50,000 fine and debarment from performing public work for up to 5 
years. 

 

If you have questions about your employment status or believe that your employer may have 
violated your rights and you want to file a complaint, call the Department of Labor at  
(866) 435-1499 or send an email to dol.misclassified@labor.ny.gov. All complaints of fraud and 
violations are taken seriously. You can remain anonymous. 
 
Employer Name:  
IA 999 (09/16) 



 



 New York State Department of Labor 
 Bureau of Public Work 

Attention Employees 
THIS IS A: PUBLIC WORK 

PROJECT 
If you are employed on this project as a worker, laborer, 
or mechanic you are entitled to receive the prevailing 
wage and supplements rate for the classification at  
which you are working. 

Your pay stub and wage notice received upon hire must 
clearly state your wage rate and supplement rate. 

Chapter 629 of 
the Labor Laws 
of 2007:

These wages are set by law and must be posted at the 
work site.  They can also be found at: 
https://dol.ny.gov/bureau-public-work

If you feel that you have not received proper wages or benefits, 
please call our nearest office.* 

  Albany 
  Binghamton 
  Buffalo 
  Garden City 
  New York City 
 Newburgh 

(518) 457-2744
(607) 721-8005
(716) 847-7159
(516) 228-3915
(212) 932-2419
(845) 568-5287

Patchogue 
Rochester 
Syracuse 
Utica 
White Plains 

(631) 687-4882
(585) 258-4505
(315) 428-4056
(315) 793-2314
(914) 997-9507

* For New York City government agency construction projects, please
contact the Office of the NYC Comptroller at (212) 669-4443, or
www.comptroller.nyc.gov – click on Bureau of Labor Law.

Contractor Name: 

Project Location: 

PW 101 (08/23) 



 



Requirements for OSHA 10 Compliance 

Article 8 §220-h requires that when the advertised specifications, for every contract for public work, is $250,000.00 or more the 
contract must contain a provision requiring that every worker employed in the performance of a public work contract shall be
certified as having completed an OSHA 10 safety training course. The clear intent of this provision is to require that all 
employees of public work contractors, required to be paid prevailing rates, receive such training “prior to the performing any 
work on the project.”  

The Bureau will enforce the statute as follows: 

All contractors and sub contractors must attach a copy of proof of completion of the OSHA 10 course to the first certified payroll 
submitted to the contracting agency and on each succeeding payroll where any new or additional employee is first listed.  

Proof of completion may include but is not limited to: 

• Copies of bona fide course completion card (Note: Completion cards do not have an expiration date.)

• Training roster, attendance record of other documentation from the certified trainer pending the issuance of the card.

• Other valid proof

**A certification by the employer attesting that all employees have completed such a course is not sufficient proof that the course 
has been completed.  

Any questions regarding this statute may be directed to the New York State Department of Labor, Bureau of Public Work at 518-
457-5589.

WICKS 

Public work projects are subject to the Wicks Law requiring separate specifications and bidding for the plumbing, heating and
electrical work, when the total project's threshold is $3 million in Bronx, Kings, New York, Queens and, Richmond counties; $1.5
million in Nassau, Suffolk and Westchester counties; and $500,000 in all other counties.  

For projects below the monetary threshold, bidders must submit a sealed list naming each subcontractor for the plumbing, HVAC 
and electrical and the amount to be paid to each. The list may not be changed unless the public owner finds a legitimate 
construction need, including a change in specifications or costs or the use of a Project Labor Agreement (PLA), and must be open to 
public inspection. 

Allows the state and local agencies and authorities to waive the Wicks Law and use a PLA if it will provide the best work at the 
lowest possible price. If a PLA is used, all contractors shall participate in apprentice training programs in the trades of work it 
employs that have been approved by the Department of Labor (DOL) for not less than three years. They shall also have at least one 
graduate in the last three years and use affirmative efforts to retain minority apprentices. PLA's would be exempt from Wicks, but 
deemed to be public work subject to prevailing wage enforcement.  

The Commissioner of Labor shall have the power to enforce separate specification requirement s on projects, and may issue stop-
bid orders against public owners for non-compliance.  

Other new monetary thresholds, and similar sealed bidding for non-Wicks projects, would apply to certain public authorities including 
municipal housing authorities, NYC Construction Fund, Yonkers Educational Construction Fund, NYC Municipal Water Finance 
Authority, Buffalo Municipal Water Finance Authority, Westchester County Health Care Association, Nassau County Health Care 
Corp., Clifton-Fine Health Care Corp., Erie County Medical Center Corp., NYC Solid Waste Management Facilities, and the 
Dormitory Authority. 

Contractors must pay subcontractors within a 7 days period.

(07.19)



Introduction to the Prevailing Rate Schedule

Information About Prevailing Rate Schedule
 
This information is provided to assist you in the interpretation of particular requirements for each classification of worker contained in the
attached Schedule of Prevailing Rates.

Classification
 
It is the duty of the Commissioner of Labor to make the proper classification of workers taking into account whether the work is heavy and
highway, building, sewer and water, tunnel work, or residential, and to make a determination of wages and supplements to be paid or
provided. It is the responsibility of the public work contractor to use the proper rate. If there is a question on the proper classification to be
used, please call the district office located nearest the project. District office locations and phone numbers are listed below.
 
Prevailing Wage Schedules are issued separately for "General Construction Projects" and "Residential Construction Projects" on a county-
by-county basis. 
 
General Construction Rates apply to projects such as: Buildings, Heavy & Highway, and Tunnel and Water & Sewer rates. 
 
Residential Construction Rates generally apply to construction, reconstruction, repair, alteration, or demolition of one family, two family, row
housing, or rental type units intended for residential use.
 
Some rates listed in the Residential Construction Rate Schedule have a very limited applicability listed along with the rate.  Rates for
occupations or locations not shown on the residential schedule must be obtained from the General Construction Rate Schedule.  Please
contact the local Bureau of Public Work office before using Residential Rate Schedules, to ensure that the project meets the required criteria.
 
 
Payrolls and Payroll Records
 
Contractors and subcontractors are required to establish, maintain, and preserve for not less that six (6) years, contemporaneous, true, and
accurate payroll records.
 
Every contractor and subcontractor shall submit to the Department of Jurisdiction (Contracting Agency), within thirty (30) days after issuance
of its first payroll and every thirty (30) days thereafter, a transcript of the original payrolls, subscribed and affirmed as true under penalty of
perjury.

Paid Holidays
 
Paid Holidays are days for which an eligible employee receives a regular day's pay, but is not required to perform work. If an employee
works on a day listed as a paid holiday, this remuneration is in addition to payment of the required prevailing rate for the work actually
performed.

Overtime
 
At a minimum, all work performed on a public work project in excess of eight hours in any one day or more than five days in any workweek is
overtime.  However, the specific overtime requirements for each trade or occupation on a public work project may differ.  Specific overtime
requirements for each trade or occupation are contained in the prevailing rate schedules.
 
Overtime holiday pay is the premium pay that is required for work performed on specified holidays. It is only required where the employee
actually performs work on such holidays.
 
The applicable holidays are listed under HOLIDAYS: OVERTIME. The required rate of pay for these covered holidays can be found in the
OVERTIME PAY section listings for each classification.
 

Supplemental Benefits
 
Particular attention should be given to the supplemental benefit requirements.  Although in most cases the payment or provision of
supplements is straight time for all hours worked, some classifications require the payment or provision of supplements, or a portion of the
supplements, to be paid or provided at a premium rate for premium hours worked. Supplements may also be required to be paid or provided
on paid holidays, regardless of whether the day is worked. The Overtime Codes and Notes listed on the particular wage classification will
indicate these conditions as required.

Effective Dates
 
When you review the schedule for a particular occupation, your attention should be directed to the dates above the column of rates.  These
are the dates for which a given set of rates is effective.  The rate listed is valid until the next effective rate change or until the new annual
determination which takes effect on July 1 of each year.  All  contractors and subcontractors are required to pay the current prevailing rates
of wages and supplements. If you have any questions please contact the Bureau of Public Work or visit the New York State Department of
Labor website (www.labor.ny.gov) for current wage rate information.

Apprentice Training Ratios
 
The following are the allowable ratios of registered Apprentices to Journey-workers. 
 
For example, the ratio 1:1,1:3 indicates the allowable initial ratio is one Apprentice to one Journeyworker. The Journeyworker must be in
place on the project before an Apprentice is allowed. Then three additional Journeyworkers are needed before a second Apprentice is
allowed.  The last ratio repeats indefinitely. Therefore, three more Journeyworkers must be present before a third Apprentice can be hired,
and so on. 
 
Please call Apprentice Training Central Office at (518) 457-6820 if you have any questions. 
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Title (Trade) Ratio

Boilermaker (Construction) 1:1,1:4

Boilermaker (Shop) 1:1,1:3

Carpenter (Bldg.,H&H, Pile Driver/Dockbuilder) 1:1,1:4

Carpenter (Residential) 1:1,1:3

Electrical (Outside) Lineman 1:1,1:2

Electrician (Inside) 1:1,1:3

Elevator/Escalator Construction & Modernizer 1:1,1:2

Glazier 1:1,1:3

Insulation & Asbestos Worker 1:1,1:3

Iron Worker 1:1,1:4

Laborer 1:1,1:3

Mason 1:1,1:4

Millwright 1:1,1:4

Op Engineer 1:1,1:5

Painter 1:1,1:3

Plumber & Steamfitter 1:1,1:3

Roofer 1:1,1:2

Sheet Metal Worker 1:1,1:3

Sprinkler Fitter 1:1,1:2

If you have any questions concerning the attached schedule or would like additional information, please contact the nearest BUREAU of
PUBLIC WORK District Office or write to:

                   New York State Department of Labor
                   Bureau of Public Work
                   State Office Campus, Bldg. 12
                   Albany, NY 12226

District Office Locations: Telephone # FAX #

Bureau of Public Work - Albany 518-457-2744 518-485-0240

Bureau of Public Work - Binghamton 607-721-8005 607-721-8004

Bureau of Public Work - Buffalo 716-847-7159 716-847-7650

Bureau of Public Work - Garden City 516-228-3915 516-794-3518

Bureau of Public Work - Newburgh 845-568-5287 845-568-5332

Bureau of Public Work - New York City 212-932-2419 212-775-3579

Bureau of Public Work - Patchogue 631-687-4882 631-687-4902

Bureau of Public Work - Rochester 585-258-4505 585-258-4708

Bureau of Public Work - Syracuse 315-428-4056 315-428-4671

Bureau of Public Work - Utica 315-793-2314 315-793-2514

Bureau of Public Work - White Plains 914-997-9507 914-997-9523

Bureau of Public Work - Central Office 518-457-5589 518-485-1870
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Tioga County General Construction

Boilermaker 11/01/2023

JOB DESCRIPTION  Boilermaker DISTRICT  1
ENTIRE COUNTIES
Albany, Broome, Chenango, Columbia, Delaware, Essex, Fulton, Greene, Hamilton, Herkimer, Montgomery, Otsego, Rensselaer, Saratoga,
Schenectady, Schoharie, Tioga, Warren, Washington

WAGES
Per hour

07/01/2023 01/01/2024
Additional

Boilermaker $ 40.09 + $1.31*

(*) To be allocated at later date.

SUPPLEMENTAL BENEFITS
Per hour

Journeyperson   $25.95
  + 1.49**

(**) This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

OVERTIME PAY
See (B, E, Q, V) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 25) on HOLIDAY PAGE
Note:  When a holiday falls on Sunday, the day observed by the State or Nation shall be observed, and when Christmas Day and New Year's
fall on Saturday, Friday will be observed as the holiday.

REGISTERED APPRENTICES
Wages per hour
( 1/2 ) year terms at the following percentage of Journeyman's wage.

1st 2nd 3rd 4th 5th 6th 7th 8th
65% 65% 70% 75% 80% 85% 90% 95%

Supplemental Benefits per hour

1st 2nd 3rd 4th 5th 6th 7th 8th
19.35 19.35 20.29 21.23 22.17 23.13 24.06 25.01

+1.49** +1.49** +1.49** +1.49** +1.49** +1.49** +1.49** +1.49**

(**) This portion of the benefit is  NOT subject to the SAME PREMIUM as shown for overtime.
1-197

Carpenter - Building 11/01/2023

JOB DESCRIPTION  Carpenter - Building DISTRICT  2
ENTIRE COUNTIES
Broome, Tioga

WAGES
Per hour: 07/01/2023 07/01/2024 07/01/2025

Additional Additional
Carpenter $ 30.00 $ 1.30* $ 1.30*
Floor Coverer 30.00 1.30* 1.30*
Carpet Layer 30.00 1.30* 1.30*
Dry-Wall 30.00 1.30* 1.30*
Diver-Wet Day 36.25 0.00 0.00
Diver -Dry Day 31.00 1.30* 1.30*
Diver Tender 31.00 1.30* 1.30*
*To be allocated at a later date

NOTE ADDITIONAL AMOUNTS PAID FOR THE FOLLOWING WORK LISTED BELOW (per hour worked):
-  Pile Drivers/Dock Builders shall receive $0.25 per hour over the journeyman's rate of pay when performing piledriving/dock building work.
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-  Certified welders shall receive $1.00 per hour over the journeyman's rate of pay when the employee is required to be certified and
performs DOT or ABS specified welding work
-  When an employee performs work within a contaminated area on a State and/or Federally designated hazardous waste site, and where
relevant State and/or Federal regulations require employees to be furnished and use or wear required forms of personal protection, then the
employee shall receive his regular hourly rate plus $1.50 per hour.
-  Depth pay for Divers based upon deepest depth on the day of the dive (per diem payment):

0' to 80' no additional fee
81'to 100' additional $.50 per foot
101'to 150' additional $0.75 per foot
151'and deeper additional $1.25 per foot

-  Penetration pay for Divers based upon deepest penetration on the day of the dive (per diem payment):
0' to 50' no additional fee
51' to 100' additional $.75 per foot
101' and deeper additional $1.00 per foot

- Diver rates applies to all hours worked on dive day.

SHIFT WORK
On Agency/Owner mandated shift work, the following rates will be applicable:

1st Shift - Regular Rate
2nd Shift - Premium of 7% of base wage per hour
3rd Shift - Premium of 14% of base wage per hour

Shift work shall be defined as implementing at least two (2) shifts in a twenty-four (24) consecutive hour period.  Shift work must be for a
minimum of three (3) consecutive days.

NOTE - The 'Employer Registration' (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30,2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 21.16

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  Any holiday which occurs on Sunday shall be observed the following Monday.  If Christmas falls on a Saturday, it shall be observed on
the prior Friday.

REGISTERED APPRENTICES
CARPENTER APPRENTICES
Wages per hour (1300 hour terms at the following percentage of journeyman's base wage):

1st 2nd 3rd 4th
65% 70% 75% 80%

Supplemental Benefits per hour:
$ 12.50 $ 12.50 $ 15.10 $ 15.10

PILEDRIVER/DOCK BUILDER APPRENTICES
Wages per hour (1300 hour terms at the following percentage of journeyman's base wage):

1st 2nd 3rd 4th
65%* 70%* 75%* 80%*

*Pile Driver/Dock Builder apprentices shall receive an additional $0.25 per hour worked when performing piledriving/dock building work.
Supplemental Benefits per hour:

$ 12.50 $ 12.50 $ 15.10 $ 15.10

LINOLEUM, RESILIENT TILE, AND CARPET LAYER APPRENTICES
Wages per hour (1300 hour terms at the following percentage of journeyman's base wage):

1st 2nd 3rd 4th
65% 70% 75% 80%

Supplemental Benefits per hour:
$ 12.50 $ 12.50 $ 15.10 $ 15.10

ADDITIONAL AMOUNTS PAID PER HOUR WORKED TO APPRENTICES FOR SPECIFIC TYPES OF WORK PERFORMED:

Page 21

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Nov 01 2023 PRC Number 2023005686  Tioga County



-  Certified welders shall receive $1.00 per hour over the apprentices rate of pay when the apprentice is required to be certified and performs
DOT or ABS specified welding work
-  When an apprentice performs work within a contaminated area on a State and/or Federally designated hazardous waste site, and where
relevant State and/or Federal regulations require the apprentice to be furnished and use or wear required forms of personal protection, then
the apprentice shall receive his regular hourly rate plus $1.50 per hour.

2-277B-Bro

Carpenter - Building / Heavy&Highway 11/01/2023

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  2
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Erie, Essex,
Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara, Oneida,
Onondaga, Ontario, Orleans, Oswego, Otsego, Rensselaer, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben,
Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

PARTIAL COUNTIES
Orange:  The area lying on Northern side of Orange County demarcated by a line drawn from the Bear Mountain Bridge continuing west to
the Bear Mountain Circle, continue North on 9W to the town of Cornwall where County Road 107 (also known as Quaker Rd) crosses under
9W, then east on County Road 107 to Route 32, then north on Route 32 to Orrs Mills Rd, then west on Orrs Mills Rd to Route 94, continue
west and south on Route 94 to the Town of Chester, to the intersection of Kings Highway,  continue south on Kings Highway to Bellvale Rd,
west on Bellvale Rd to Bellvale Lakes Rd, then south on Bellvale Lakes Rd to Kain Rd, southeast on Kain Rd to Route 17A, then north and
southeast along Route 17A to Route 210, then follow Route 210 to NJ Border.

WAGES
Wages per hour: 07/01/2023 07/01/2024

Additional
Carpenter - ONLY for
Artificial Turf/Synthetic
Sport Surface $ 34.48 $ 2.25*

*To be allocated at a later date
Note - Does not include the operation of equipment. Please see Operating Engineers rates.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 26.30

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE

HOLIDAY
Paid: See (5) on HOLIDAY PAGE
Overtime: See (5, 6, 16) on HOLIDAY PAGE
Notes:
When a holiday falls upon a Saturday, it shall be observed on the preceding Friday.  Whan a holiday falls upon a Sunday, it shall be
observed on the following Monday.
An employee taking an unexcused day off the regularly scheduled day before or after a paid Holiday shall not receive Holiday pay.

REGISTERED APPRENTICES
Wages per hour (1300 hour terms at the following percentage of Journeyman's wage):
1st 2nd 3rd 4th
65% 70% 75% 80%

Supplemental Benefits per hour:
1st term $ 17.56
2nd term 18.04
3rd term 20.06
4th term 20.54

2-42AtSS

Carpenter - Heavy&Highway 11/01/2023

JOB DESCRIPTION  Carpenter - Heavy&Highway DISTRICT  2
ENTIRE COUNTIES
Broome, Cayuga, Chemung, Cortland, Delaware, Jefferson, Lewis, Onondaga, Oswego, Schuyler, Seneca, St. Lawrence, Steuben, Tioga,
Tompkins, Yates

WAGES
Per hour 07/01/2023 05/01/2024

Additional
Carpenter $ 35.78 $ 2.75*
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Piledriver 35.78 2.75*
Diver-Wet Day 60.78 2.75*
Diver-Dry Day 36.78 2.75*
Diver-Tender 36.78 2.75*

*To be allocated at a later date.

NOTE ADDITIONAL AMOUNTS PAID FOR THE FOLLOWING WORK LISTED BELOW (per hour worked):
-  When project owner mandates a single irregular work shift, the employee will receive an additional $3.00 per hour.  A single irregular work
shift can start any time from 5:00 p.m. to 1:00 a.m.
- State or Federal designated hazardous site, requiring protective gear shall be an additional $2.50 per hour.
- Certified welders when required to perform welding work will receive an additional $2.50 per hour.

ADDITIONAL NOTES PERTAINING TO DIVERS/TENDERS:
-  Divers and Tenders shall receive one and one half (1 1/2) times their regular diver and tender rate of pay for Effluent and Slurry diving.
-  Divers and tenders being paid at the specified rate for Effluent and Slurry diving shall have all overtime rates based on the specified rate
plus the appropriate overtime rates (one and one half or two times the specified rate for Slurry and Effluent divers and tenders).
-  The pilot of an ADS or submersible will receive one and one-half (1 1/2) times the Diver-Wet Day Rate for time submerged.
-  All crew members aboard a submersible shall receive the Diver-Wet Day rate.
-  Depth pay for Divers based upon deepest depth on the day of the dive (per diem payment):

0' to 50' no additional fee
51'to 100' additional $.50 per foot
101'to 150' additional $0.75 per foot
151'and deeper additional $1.25 per foot

-  Penetration pay for Divers based upon deepest penetration on the day of the dive (per diem payment):
0' to 50' no additional fee
51' to 100' additional $.75 per foot
101' and deeper additional $1.00 per foot

- Diver rates applies to all hours worked on dive day.

NOTE - The 'Employer Registration' (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30,2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 26.30

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
- In the event a Holiday falls on a Saturday, the Friday before will be observed as a Holiday.  If a Holiday falls on a Sunday, then Monday will
be observed as a Holiday. Employee must work scheduled work day before and after the Holiday.
- The employee must work their scheduled workday before and their scheduled workday after the  holiday to receive holiday pay.

REGISTERED APPRENTICES
CAPRENTER APPRENTICES
Wages per hour (1040 hour terms at the following percentage of journeyman's base wage):

1st 2nd 3rd 4th 5th
65% 70% 75% 80% 85%

Supplemental Benefits per hour:
$ 17.56 $ 18.04 $ 20.01 $ 20.49 $ 20.97

PILEDRIVER/DOCKBUILDER APPRENTICES
Wages per hour (1300 hour terms at the following percentage of journeyman's base wage):

1st 2nd 3rd 4th
65% 70% 80% 85%

Supplemental Benefits per hour:
$ 17.56 $ 18.04 $ 20.49 $ 20.97

NOTE ADDITIONAL AMOUNTS PAID PER HOUR WORKED TO APPRENTICES FOR SPECIFIC TYPES OF WORK PERFORMED:
-  When project owner mandates a single irregular work shift, the employee will receive an additional $3.00 per hour.  A single irregular work
shift can start any time from 5:00 p.m. to 1:00 a.m.
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- State or Federal designated hazardous site, requiring protective gear shall be an additional $2.50 per hour.
- Certified welders when required to perform welding work will receive an additional $2.50 per hour.

2-277HH-Bro

Electrician 11/01/2023

JOB DESCRIPTION  Electrician DISTRICT  6
ENTIRE COUNTIES
PARTIAL COUNTIES
Cayuga:  Only the Township of Genoa.
Schuyler:  Only the Townships of Cayuta, Catharine, and Hector.
Seneca:  Only the Townships of Lodi and Covert.
Tioga:  Only the Townships of Spencer and Candor.
Tompkins:  Entire county except the Township of Groton.

WAGES
Per hour: 07/01/2023 06/01/2024

Additional
Electrician $ 40.00 $ 2.75*

* To be allocated at a later date

Additional $1.00 per hour for work from trusses, scaffolds, frames, spider baskets, ladders, etc. 40 feet or more from ground floor or in
underground mines or tunnels. Work done from personal lift equipment that complies with OSHA requirements are excluded.

Additional $2.00 per hour when required to work under compressed air, on radio towers, on asbestos abatement projects which require the
use of a respirator, work of a hazardous nature, work where gas masks are required or work requiring use of protective arc flash suits.

SHIFT WORK: THE FOLLOWING RATES WILL APPLY WHEN SHIFT WORK IS MANDATED EITHER IN THE JOB SPECIFICATION OR
BY THE CONTRACTING AGENCY:

1ST SHIFT 8:00 AM to 4:30 PM Regular wage rate
2ND SHIFT 4:30 PM to 1:00 AM Regular wage rate plus 17.3%
3RD SHIFT 12:30 AM to 9:00 AM Regular wage rate plus 31.4%

SUPPLEMENTAL BENEFITS
Per hour:

$ 28.80 plus
Journeyman 3% of hourly

wage paid*

* NOTE: The 3% is based on the hourly wage paid, straight time rate or premium rate.

OVERTIME PAY
See (B, *E, Q) on OVERTIME PAGE
* NOTE: On Saturday the first 8 hours worked shall be paid at a rate of one and one-half times the applicable rate. All additional hours are
payable at double the straight time rate.
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE: When a holiday falls on a Saturday, the day preceding shall be celebrated as such, and when falling on a Sunday, Monday will be
celebrated as the holiday.

REGISTERED APPRENTICES
WAGES per hour: One year terms at the following percentage of Journeyman's wage.
1st year (47.5%) $ 19.00
2nd year (55%) 22.00
3rd year (65%) 26.00
4th year (75%) 30.00
5th year (85%) 34.00

SUPPLEMENTAL BENEFITS per hour:
1st year $ 13.25*
2nd year 12.25*
3rd year 21.81*
4th year 23.28*
5th year 24.75*
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* PLUS 3% OF HOURLY WAGE PAID, STRAIGHT TIME RATE OR PREMIUM RATE.

6-241

Electrician 11/01/2023

JOB DESCRIPTION  Electrician DISTRICT  2
ENTIRE COUNTIES
Chemung, Steuben

PARTIAL COUNTIES
Allegany:  Only the townships of Allen, Almond, Alfred, Andover, Birdsall, Burns, Granger, Grove, Hume, Independence, Ward, Wellsville,
West Almond, Willing, and that portion of Amity, Angelica, Belfast, Caneadea, and Scio that lie east of the Genesee River.
Schuyler:  Only the Townships of Dix, Montour, Orange, Reading and Tyrone.
Tioga:  Only the Townships of Barton and Nichols.

WAGES
Per hour: 07/01/2023 06/02/2024 06/01/2025

Additional Additional
Electrician (Base wage) $ 41.00 $ 2.09* $ 2.15*
Audio,Sound,Teledata 41.00 2.09* 2.15*

*To be allocated at a later date

SHIFT WORK:
When shift work is mandated in the job specifications or by the contracting agency, the following journeyman hourly rates apply.  The starting
hours of a shift may be adjusted up to two (2) hours in order to meet the needs of the contracting agency.
Between the hours
of 8:00AM and 4:30PM $ 41.00
Between the hours
of 4:30PM and 1:00AM 46.13
Between the hours
of 12:30AM and 9:00AM 51.25

ADDITIONAL AMOUNTS FOR SPECIFIC TYPES OF JOBSITE CONDITIONS (amount subject to any overtime premiums):
Additional $1.00 per hour for high work defined as work being done more than 35' above the floor where electricians are working on Tooth
Picks, Structural Steel, Temporary Platforms, Swinging Scaffolds and Boatswain Chairs.
Additional $1.00 per hour for work in shafts 25' deep and in tunnels 50' long under construction.
Additional $2.00 per hour for work inside or on Towers, Smoke Stacks and Wind Turbine Generators over 100' high.
Additional $2.00 per hour for work in hazardous locations requiring supplied air (other than Class A) and any other type of respiratory
equipment required for Class B or Class C as defined in OSHA Standards.
Additional $3.00 per hour for work in hazardous locations requiring Class A supplied air as defined in OSHA Standards.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman
07/01/2023 $ 21.03 plus $ 7.55* plus 3% of hourly wage
*Subject to SAME PREMIUM as overtime work

OVERTIME PAY
See (B, *E, Q) on OVERTIME PAGE
*  Work performed on Saturday shall be paid at one and one-half of the hourly rate for the first ten hours, then two times the hourly rate
therafter.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 23) on HOLIDAY PAGE
When the holiday falls on Saturday, it shall be recognized and celebrated as such on the Friday before and when the holiday falls on
Sunday, it shall be recognized and celebrated as such on the following Monday (December 24th excluded).

REGISTERED APPRENTICES
WAGES: One year terms at the following percent of Journeyman's wage.

1st 2nd 3rd 4th 5th
50% 55% 65% 75% 85%

ADDITIONAL AMOUNTS FOR SPECIFIC TYPES OF JOBSITE CONDITIONS (amount subject to any overtime premiums):
Additional $1.00 per hour for high work defined as work being done more than 35' above the floor where electricians are working on Tooth
Picks, Structural Steel, Temporary Platforms, Swinging Scaffolds and Boatswain Chairs.
Additional $2.00 per hour for work inside or on Towers, Smoke Stacks and Wind Turbine Generators over 100' high.
Additional $1.00 per hour for work in shafts 25' deep and in tunnels 50' long under construction.
Additional $3.00 per hour for work in hazardous locations requiring Class A supplied air as defined in OSHA Standards.
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Additional $2.00 per hour for work in hazardous locations requiring supplied air (other than Class A) and any other type of respiratory
equipment required for Class B or Class C as defined in OSHA Standards.

SUPPLEMENTAL BENEFITS per hour:
07/01/2023
1st term $12.53 plus 3% of hourly wage
2nd term $17.21 plus $4.15* plus 3% of hourly wage
3rd term $18.06 plus $4.91* plus 3% of hourly wage
4th term $18.91 plus $5.66* plus 3% of hourly wage
5th term $19.76 plus $6.42* plus 3% of hourly wage

*Subject to SAME PREMIUM as overtime work
2-139

Electrician 11/01/2023

JOB DESCRIPTION  Electrician DISTRICT  2
ENTIRE COUNTIES
Broome

PARTIAL COUNTIES
Chenango:  Entire County except the Townships of Columbus, New Berlin and Sherburne.
Delaware:  Only the Townships of Davenport, Delhi, Deposit, Franklin, Hamden, Masonville, Meredith, Sidney, Tompkins and Walton
Townships,and that portion of Colchester and Hancock Townships north of the east branch of the Delaware River.
Otsego:  Only the Townships of Butternuts, Hartwick, Laurens, Maryland, Milford, Morris, Oneonta, Otego, Unadilla and Westford.
Tioga:  Only the Townships of Berkshire, Newark Valley, Owego, Richford and Tioga.

WAGES
Per hour: 07/01/2023 06/01/2024 06/01/2025

Additional Additional
Electrician (base wage) $ 39.43 $ 2.75* $ 3.00*
Cable Splicer 46.18 2.75* 3.00*
*To be allocated at a later date

ADDITIONAL AMOUNTS FOR SPECIFIC TYPES OF JOBSITE CONDITIONS (amount subject to any overtime premiums):
Additional $ 0.50 per hour when required to work underground, such as in tunnels for roads, railroads, or water.
Additional $ 0.50 per hour when required to work at a height of 40 feet above the ground or roof level.

SHIFT WORK:
When shift work is mandated in the job specifications or by the contracting agency, the following journeyman hourly rates apply.  The starting
hours of a shift may be adjusted up to two (2) hours in order to meet the needs of the contracting agency.
Between the hours
of 8:00AM and 4:30PM $ 39.43
Between the hours
of 4:30PM and 1:00AM 46.25
Between the hours
of 12:30AM and 9:00AM 51.81

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 29.28 plus
3% of wage

OVERTIME PAY
See (B, *E, Q) on OVERTIME PAGE
*Double time after 8 hours on Saturday.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, *8, 16) on HOLIDAY PAGE
When a dated holiday falls on a Saturday it shall be celebrated on Friday.  When a dated holiday falls on a Sunday, it shall be celebrated on
Monday.
*Good Friday may be celebrated the following Monday by mutual agreement of Employer and Employees.

REGISTERED APPRENTICES
WAGES: Terms at the following percentages of Journeyman's wage.

1st 2nd 3rd 4th 5th
0-2000 Hrs 2000-3500 Hrs 3500-5000 Hrs 5000-6500 Hrs 6500-8000 Hrs
45% 50% 58% 68% 78%
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ADDITIONAL AMOUNTS FOR SPECIFIC TYPES OF JOBSITE CONDITIONS (amount subject to any overtime premiums):
Additional $ 0.50 per hour when required to work underground, such as in tunnels for roads, railroads, or water.
Additional $ 0.50 per hour when required to work at a height of 40 feet above the ground or roof level.

SUPPLEMENTAL BENEFITS per hour:

1st term $ 9.25 plus 3% of hourly wage
All other terms $ 25.33 plus 3% of hourly wage

2-325

Elevator Constructor 11/01/2023

JOB DESCRIPTION  Elevator Constructor DISTRICT  6
ENTIRE COUNTIES
Broome, Cayuga, Chenango, Cortland, Franklin, Jefferson, Lewis, Onondaga, Oswego, St. Lawrence, Tioga, Tompkins

PARTIAL COUNTIES
Delaware:  Only the towns of:  Tompkins, Walton, Masonville, Sidney, Franklin and Deposit.
Madison:  Only the towns of: Cazenovia, DeRuyter, Eaton, Fenner, Georgetown, Lebanon, Lenox, Nelson and Sullivan.
Oneida:  Only the towns of: Camden, Florence and Vienna.

WAGES
Per hour: 07/01/2023 01/01/2024 01/01/2025 01/01/2026

Elevator Constructor $ 53.69 $ 56.02 $ 58.455 $ 61.003
Helper 37.58 39.21 40.92 42.70

NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 37.335* $ 37.885* $ 38.435* $ 38.985*

*NOTE - add 6% of regular hourly rate for all hours worked. Add 8% of regular hourly rate if more than 5 years of service.

OVERTIME PAY
See (D, O) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 15, 16) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 16) on HOLIDAY PAGE
NOTE: When a paid holiday falls on a Saturday, it shall be observed on Friday. When a paid holiday falls on Sunday, it shall be observed on
Monday.

REGISTERED APPRENTICES
WAGES per hour: 1 year terms at the following percentage of the Elevator Constructor wage.

0-6 6-12 2nd 3rd 4th
months months year year year
50% 55% 65% 70% 80%

SUPPLEMENTAL BENEFITS per hour:

0-6 months: 6% of the hourly apprentice rate paid, no additional supplemental benefits.

All other terms: Same as Journeyman.
6-62.1

Glazier 11/01/2023

JOB DESCRIPTION  Glazier DISTRICT  5
ENTIRE COUNTIES
Broome, Chemung, Chenango, Delaware, Otsego, Schuyler, Steuben, Tioga, Tompkins
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WAGES
Per hour: 07/01/2023

Glazier $ 27.90

** NOTE-The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to JUNE 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four(4),Ten(10)hour days may be worked at straight time during a week Monday thru Thursday. Friday may be
used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau Office

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 28.70

OVERTIME PAY
See (B, E*, E2, Q**) on OVERTIME PAGE.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
1000 hour terms

Appr. 1st term $17.50
Appr. 2nd term 18.50
Appr. 3rd term 19.50
Appr. 4th term 20.50
Appr. 5th term 21.50
Appr. 6th term 22.50
Appr. 7th term 23.50
Appr. 8th term 24.50

Supplemental Benefits per hour:

Appr. 1st term $ 12.91
Appr. 2nd term 12.91
Appr. 3rd term 18.91
Appr. 4th term 18.91
Appr. 5th term 19.91
Appr. 6th term 19.91
Appr. 7th term 20.91
Appr. 8th term 20.91

5-677z3

Insulator - Heat & Frost 11/01/2023

JOB DESCRIPTION  Insulator - Heat & Frost DISTRICT  6
ENTIRE COUNTIES
Broome, Cayuga, Chemung, Chenango, Cortland, Herkimer, Jefferson, Lewis, Madison, Oneida, Onondaga, Oswego, Otsego, Schuyler,
Seneca, St. Lawrence, Tioga, Tompkins

WAGES
Per hour: 07/01/2023

Asbestos Installer $ 38.50
Insulation Installer 38.50
(On mechanical systems only)

NOTE:  THE FOLLOWING RATES WILL APPLY ON ALL CONTRACTING AGENCY MANDATED SHIFTS WORKED.

1ST SHIFT $ 38.50
2ND SHIFT 44.27
3RD SHIFT 46.20
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NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 25.09

OVERTIME PAY
See (*B1, **K, P) on OVERTIME PAGE
*NOTE: First 10 hours on Saturday.
**NOTE: Holidays that fall on Sunday are subject to double time.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (2*,4,6,28) on HOLIDAY PAGE

*Triple time for Labor Day if worked.

REGISTERED APPRENTICES
WAGES per hour: One year terms at the following percentage of Journeyman's wage.

1st 2nd 3rd 4th
60% 70% 80% 90%

$ 23.10 $ 26.95 $ 30.80 $ 34.65

SUPPLEMENTAL BENEFITS per hour:

$ 22.59 $ 22.59 $ 25.09 $ 25.09
6-30-Syracuse

Ironworker 11/01/2023

JOB DESCRIPTION  Ironworker DISTRICT  6
ENTIRE COUNTIES
Broome, Cayuga, Cortland, Onondaga, Oswego, Seneca, Tioga, Tompkins

PARTIAL COUNTIES
Chenango:  Only the Townships of Lincklaen, Otselic, Pitcher, Pharsalia, German, McDonough, Preston, Norwich, Smithville, Oxford,
Guilford, Greene, Coventry, Bainbridge and Afton.
Jefferson:  Only the Townships of Alexandria, Theresa, Clayton, Orleans, Cape Vincent, Lyme, Brownville, Pamelia, LeRay, Hounsfield,
Watertown, Rutland, Adams, Henderson, Rodman, Ellisburg, Lorraine and Worth.
Madison:  Only the Townships of Sullivan, Lenox, Lincoln, Fenner, Smithfield, Cazenovia, Nelson, DeRuyter and Georgetown.
Schuyler:  Only the Townships of Cayuta, Catharine, Hector and Montour.
Wayne:  Only the Townships of Galen, Savannah, Rose, Butler, Huron and Wolcott

WAGES
Structural, Reinforcing, Re-bar, Machinery Mover & Rigger, Ornamental & Curtain Wall, Window Wall, Pre-Glazed Metal Framed Windows
Attached to Steel or Masonry Including Caulking, Fence Erector (Chain Link/Security), Sheeter/Bridge Rail, Pre-Cast Erector, Stone
Derrickman, Pre-Engineered Building Erector, Welder

Per hour: 07/01/2023

Ironworker $ 33.00

NOTE: Shift work mandated by the project owner. All shifts will be (8) hours.

1st Shift $ 33.00
2nd Shift 36.30
3rd Shift 37.95

WHEN A SINGLE IRREGULAR SHIFT IS WORKED, WITH START TIMES BASED ON SECOND AND THIRD SHIFTS, ADD 10 % TO THE
WAGE RATE POSTED ABOVE.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 30.83

OVERTIME PAY
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See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE: Any holiday which occurs on Sunday shall be observed the following Monday.

REGISTERED APPRENTICES
WAGES per hour: One year terms at the following rates.

1st 2nd 3rd 4th
$ 19.50 $ 21.50 $ 23.50 $ 25.50

SUPPLEMENTAL BENEFITS per hour:

1st year $ 12.03
2nd year 20.26
3rd year 21.43
4th year 22.61

6-60

Laborer - Building 11/01/2023

JOB DESCRIPTION  Laborer - Building DISTRICT  2
ENTIRE COUNTIES
Broome, Chemung, Steuben

PARTIAL COUNTIES
Chenango:  Entire County except the Townships of Sherburne, Columbus and New Berlin.
Delaware:  Only the Townships of Sidney, Masonville, Walton, Tompkins, Deposit, Hancock, and Colchester.
Schuyler:  Entire County except the Township of Catherine and the Village of Odessa.
Tioga:  Entire County except Townships of Candor & Spencer

WAGES
Per hour:

GROUP #1: Basic Laborer - excavation, concrete vibrator, power-driven buggie, demolition (including acetylene torch work) that is
customarily done by a laborer

GROUP #2: Air Tool Operators, Mason Tenders

GROUP #3: Blaster, Rock Drill (compressor driven)

GROUP #4: Asbestos, Hazardous, Toxic Waste, Lead and Mold Remediation

07/01/2023 07/01/2024 07/01/2025 07/01/2026
Additional Additional Additional

GROUP #1 $ 26.25 $ 1.20* $ 1.25* $ 1.25*
GROUP #2 27.25 1.20* 1.25* 1.25*
GROUP #3 28.25 1.20* 1.25* 1.25*
GROUP #4 28.25 1.20* 1.25* 1.25*

*To be allocated at a later date.

IMPORTANT NOTES:
- Laborer tasks on Renewable Energy and Green Energy construction work shall be paid at the appropriate Heavy & Highway rates.
- Wage and supplement rates for the operation of forklift and skid steer may be found under the classification "Operating Engineer".

NOTE - The 'Employer Registration' (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30,2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman: $ 21.50

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE
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HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
When a Holiday falls on Sunday it shall be observed on the following Monday.

REGISTERED APPRENTICES
WAGES: 1000 hour terms at the following percent of Journeyman's wage

1st 2nd 3rd 4th
70% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:

1st Term $ 14.60
2nd Term 15.85
3rd Term 16.73
4th Term 17.60

2-785 (7)

Laborer - Building 11/01/2023

JOB DESCRIPTION  Laborer - Building DISTRICT  2
ENTIRE COUNTIES
Cortland, Tompkins

PARTIAL COUNTIES
Schuyler:  Only the Township of Catherine including the Village of Odessa.
Tioga:  Townships of Candor & Spencer

WAGES
Per hour:

GROUP #1: Basic Laborer - excavation, concrete vibrator, power-driven buggie, demolition (including acetylene torch work) that is
customarily done by a laborer

GROUP #2: Air Tool Operators, Mason Tenders

GROUP #3: Blaster, Rock Drill (compressor driven)

GROUP #4: Asbestos, Hazardous, Toxic Waste, Lead and Mold Remediation

07/01/2023 07/01/2024 07/01/2025 07/01/2026
Additional Additional Additional

GROUP #1 $ 26.25 $ 1.00* $ 1.00* $ 1.25*
GROUP #2 27.25 1.00* 1.00* 1.25*
GROUP #3 28.25 1.00* 1.00* 1.25*
GROUP #4 28.25 1.00* 1.00* 1.25*

*To be allocated at a later date.

IMPORTANT NOTES:
- Laborer tasks on Renewable Energy and Green Energy construction work shall be paid at the appropriate Heavy & Highway rates.
- Wage and supplement rates for the operation of forklift and skid steer may be found under the classification "Operating Engineer".

NOTE - The 'Employer Registration' (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30,2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 21.95

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
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When a holiday falls on Sunday, it shall be observed on the following Monday.

REGISTERED APPRENTICES
WAGES: 1000 hour terms at the following percentage of Journeyman's wage.

1st 2nd 3rd 4th
70% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:

1st term $ 14.60
2nd term 15.85
3rd term 16.73
4th term 17.60

2-785b

Laborer - Heavy&Highway 11/01/2023

JOB DESCRIPTION  Laborer - Heavy&Highway DISTRICT  2
ENTIRE COUNTIES
Broome, Chemung, Cortland, Schuyler, Steuben, Tioga, Tompkins

PARTIAL COUNTIES
Chenango:   Entire County except the Townships of Sherburne, Columbus and New Berlin.
Delaware:  Only the Townships of Sidney, Masonville, Walton, Tompkins, Deposit, Hancock and Colchester.

WAGES
Per hour:

GROUP  A: Drill Helper, Flagman, Outboard and Hand Boats.

GROUP  B: Basic Rate, Bull Float (where used for strike off only), Chain Saw, Concrete Aggregate Bin, Concrete Bootmen, Gin Buggy,
Hand or Machine Vibrator, Jack Hammer, Mason Tender, Mortar Mixer, Pavement Breaker, Handlers of Steel Mesh, Small Generators for
Laborers Tools, Installation of Bridge Drainage Pipe, Pipe Layers, Vibrator Type Rollers, Tamper, Drill Doctor, Water Pump Operators (1-1/2"
& Single Diaphragm), Nozzle (Asphalt, Gunite, Seeding, and Sand Blasting), Laborers on Chain Link Fence Erection, Rock Splitter and
Power Unit, Pusher Type Concrete Saw and all other Gas, Electric, and Air Tool Operators, Wrecking Laborer.

GROUP  C: Drilling equipment - only where a separate air compressor unit supplies power, Acetylene Torch Operators, Asphalt Raker,
Powder Man, Tail or Screw Operator on Asphalt Paver.

GROUP  D: Blasters, Form Setters (slab steel forms on highways, roads, streets & airport runways), Stone or Granite Curb Setters.

GROUP E:  Hazardous Waste defined as when an employee performs hazardous waste removal, lead abatement and removal, asbestos
abatement and removal work on State and/or Federally designated waste site and were relevant State and/or Federal regulations require
employees to use or wear required forms of personal protection.

07/01/2023 07/01/2024
Additional

GROUP  A $ 35.06 $ 2.50*
GROUP  B 35.26 2.50*
GROUP  C 35.46 2.50*
GROUP  D 35.66 2.50*
GROUP  E 38.26 2.50*

*To be allocated at a later date.

NOTE ADDITIONAL AMOUNTS FOR THE FOLLOWING CONDITIONS:
- A single irregular work shift starting any time between 5:00 PM and 1:00 AM on governmental mandated night work shall be paid an
additional $3.00 per hour.
- When an employee is required by the employer and/or by the material data safety sheets of a product, during its application, to wear a half
or full-face replaceable cartridge respirator for more than (2) hours, then in such case said employee(s) will be paid the Group E rate for the
shift.

IMPORTANT NOTES:
- Laborer tasks on Renewable Energy and Green Energy construction work shall be paid at the appropriate Heavy & Highway rates.
- Wage and supplement rates for the operation of forklift and skid steer may be found under the classification "Operating Engineer".

SUPPLEMENTAL BENEFITS
Per hour:
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Journeyman $ 23.85

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
- If Holiday falls on Sunday, it will be celebrated on Monday.  If the Holiday falls on Saturday, it will be celebrated on Saturday.
- An Employee must work the scheduled working day before and the scheduled working day after a holiday to receive holiday pay.  However,
an employee not able to report because of proven sickness, death in immediate family, or accident shall be entitled to holiday pay.

REGISTERED APPRENTICES
WAGES: 1000 hour terms at the following percentage of Journeyman's GROUP B wage:

1st 2nd 3rd 4th
70% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:
1st term $ 21.60
2nd term 22.35
3rd term 22.73
4th term 23.10

2-785h

Laborer - Tunnel 11/01/2023

JOB DESCRIPTION  Laborer - Tunnel DISTRICT  2
ENTIRE COUNTIES
Broome, Chemung, Cortland, Schuyler, Steuben, Tioga, Tompkins

PARTIAL COUNTIES
Chenango:  Entire County except the Townships of Sherburne, Columbus, and New Berlin.
Delaware:  Only the Townships of Sidney, Masonville, Walton, Tompkins, Deposit, Hancock and Colchester.

WAGES
Per hour:

GROUP A: Change House Man

GROUP B: Miners and all Machine Men, Safety Miner, All Shaft work, Caisson work, Drilling, Blow Pipe, all Air Tools, Tugger, Scaling,
Nipper, Guniting pot to nozzle, Bit Grinder, Signal Man (top and bottom), Concrete Man, Shield Driven Tunnels, mixed face and soft ground,
liner plate tunnels in free air.

GROUP C: Blaster

GROUP D: Hazardous waste removal work on a State and/or Federally designated waste site where relevant State and/or Federal
regulations require employees to use or wear required forms of personal protection.

07/01/2023 07/01/2024
Additional

Group A $ 38.24 $ 2.50*
Group B 38.44 2.50*
Group C 41.24 2.50*
Group D 41.44 2.50*

*To be allocated at a later date.

NOTE ADDITIONAL AMOUNTS FOR THE FOLLOWING CONDITIONS:
- A single irregular work shift starting any time between 5:00 PM and 1:00 AM on governmental mandated night work shall be paid an
additional $3.00 per hour.
- When an employee is required by the employer and/or by the material data safety sheets of a product, during its application, to wear a half
or full face replaceable cartridge respirator for more then (2) hours, then in such case said employee(s) will be paid the Group D rate for the
shift.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 23.85

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE
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- If Holiday falls on Sunday, it will be celebrated on Monday.  If the Holiday falls on Saturday, it will be celebrated on Friday.
- An Employee must work the scheduled working day before and the scheduled working day after a holiday to receive holiday pay.  However,
an employee not able to report because of proven sickness, death in immediate family, or accident shall be entitled to holiday pay.

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
If the holiday falls on Saturday, it will be celebrated on Friday. If the holiday falls on Sunday, it will be celebrated on Monday

REGISTERED APPRENTICES
WAGES: 1000 hour terms at the following percentage of Group B wage

1st 2nd 3rd 4th
70% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:

1st Term $ 8.25
2nd Term 8.25
3rd Term 16.25
4th Term 23.85

2-785T

Lineman Electrician 11/01/2023

JOB DESCRIPTION  Lineman Electrician DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Dutchess,
Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara,
Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Rensselaer, Rockland, Saratoga, Schenectady, Schoharie,
Schuyler, Seneca, St. Lawrence, Steuben, Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

WAGES
A Lineman/Technician shall perform all overhead aerial work. A Lineman/Technician on the ground will install all electrical panels, connect all
grounds, install and connect all electrical conductors, assembly of all electrical materials, conduit, pipe, or raceway; placing of fish wire;
pulling of cables, wires or fiber optic cable through such raceways; splicing of conductors; dismantling of such structures, lines or equipment.

A Groundman/Truck Driver shall:  Build and set concrete forms, handle steel mesh, set footer cages, transport concrete in a wheelbarrow,
hand or machine concrete vibrator, finish concrete footers, mix mortar, grout pole bases, cover and maintain footers while curing in cold
weather, operate jack hammer, operate hand pavement breaker, tamper, concrete and other motorized saws, as a drill helper, operate and
maintain generators, water pumps, chainsaws, sand blasting, operate mulching and seeding machine, air tools, electric tools, gas tools, load
and unload materials, hand shovel and/or broom, prepare and pour mastic and other fillers, assist digger operator/equipment operator in
ground excavation and restoration, landscape work and painting. Only when assisting a lineman technician, a groundman/truck driver may
assist in installing conduit, pipe, cables and equipment.

NOTE: Includes Teledata Work within ten (10) feet of High Voltage Transmission Lines. Also includes digging of holes for poles, anchors,
footer, and foundations for electrical equipment.

Below rates applicable on all overhead and underground distribution and maintenance work, and all overhead and underground transmission
line work and the installation of fiber optic cable where no other construction trades are or have been involved. (Ref #14.01.01)

Per hour: 07/01/2023 05/06/2024

Lineman, Technician $ 57.40 $ 58.90
Crane, Crawler Backhoe 57.40 58.90
Welder, Cable Splicer 57.40 58.90
Digging Mach. Operator 51.66 53.01
Tractor Trailer Driver 48.79 50.07
Groundman, Truck Driver 45.92 47.12
Equipment Mechanic 45.92 47.12
Flagman 34.44 35.34

Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates applicable on all electrical sub-stations, switching structures, fiber optic cable and all other work not defined as "Utility outside
electrical work". (Ref #14.02.01-A)

Lineman, Technician $ 57.40 $ 58.90
Crane, Crawler Backhoe 57.40 58.90
Cable Splicer 63.14 64.79
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Certified Welder,
Pipe Type Cable 60.27 61.85
Digging Mach. Operator 51.66 53.01
Tractor Trailer Driver 48.79 50.07
Groundman, Truck Driver 45.92 47.12
Equipment Mechanic 45.92 47.12
Flagman 34.44 35.34

Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates apply on switching structures, maintenance projects, railroad catenary install/maintenance third rail installation, bonding of rails
and pipe type cable and installation of fiber optic cable. (Ref #14.02.01-B)

Lineman, Tech, Welder $ 58.72 $ 60.22
Crane, Crawler Backhoe 58.72 60.22
Cable Splicer 64.59 66.24
Certified Welder,
Pipe Type Cable 61.66 63.23
Digging Mach. Operator 52.85 54.20
Tractor Trailer Driver 49.91 51.19
Groundman, Truck Driver 46.98 48.18
Equipment Mechanic 46.98 48.18
Flagman 35.23 36.13

Additional $1.00 per hour for entire crew when a helicopter is used.

Below rates applicable on all overhead and underground transmission line work & fiber optic cable where other construction trades are or
have been involved. This applies to transmission line work only, not other construction. (Ref #14.03.01)

Lineman, Tech, Welder $ 59.91 $ 61.41
Crane, Crawler Backhoe 59.91 61.41
Cable Splicer 59.91 61.41
Digging Mach. Operator 53.92 55.27
Tractor Trailer Driver 50.92 52.20
Groundman, Truck Driver 47.93 49.13
Equipment Mechanic 47.93 49.13
Flagman 35.95 36.85

Additional $1.00 per hour for entire crew when a helicopter is used.

NOTE:  THE FOLLOWING RATES WILL APPLY ON ALL CONTRACTING AGENCY MANDATED MULTIPLE SHIFTS OF AT LEAST FIVE
(5) DAYS DURATION WORKED BETWEEN THE HOURS LISTED BELOW:

1ST SHIFT 8:00 AM to 4:30 PM  REGULAR RATE
2ND SHIFT 4:30 PM to 1:00 AM  REGULAR RATE PLUS 17.3 %
3RD SHIFT 12:30 AM to 9:00 AM REGULAR RATE PLUS 31.4 %

NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

07/01/2023 05/06/2024

Lineman, Technician, $ 29.40 $ 30.90
or Equipment Operators *plus 7% of *plus 7% of
with Crane License the hourly  the hourly

 wage paid  wage paid

All other $ 26.40 $ 26.90
Journeyman *plus 7% of *plus 7% of

 the hourly  the hourly
 wage paid  wage paid
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*The 7% is based on the hourly wage paid, straight time or premium time.

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE. *Note* Double time for all emergency work designated by the Dept. of Jurisdiction.
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.
Overtime See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.

NOTE: All paid holidays falling on Saturday shall be observed on the preceding Friday. All paid holidays falling on Sunday shall be observed
on the following Monday. Supplements for holidays paid at straight time.

REGISTERED APPRENTICES
WAGES per hour: 1000 hour terms at the following percentage of the applicable Journeyman Lineman wage.

1st 2nd 3rd 4th 5th 6th 7th
60% 65% 70% 75% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:
07/01/2023 05/06/2024

$ 26.40 $ 26.90
*plus 7% of *plus 7% of
 the hourly  the hourly
 wage paid  wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.
6-1249a

Lineman Electrician - Teledata 11/01/2023

JOB DESCRIPTION  Lineman Electrician - Teledata DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Dutchess,
Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara,
Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Rensselaer, Rockland, Saratoga, Schenectady, Schoharie,
Schuyler, Seneca, St. Lawrence, Steuben, Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
Per hour:

For outside work, stopping at first point of attachment (demarcation).
07/01/2023 01/01/2024 01/01/2025

Cable Splicer $ 37.73 $ 39.24 $ 40.81
Installer, Repairman $ 35.81 $ 37.24 $ 38.73
Teledata Lineman $ 35.81 $ 37.24 $ 38.73
Tech., Equip. Operator $ 35.81 $ 37.24 $ 38.73
Groundman $ 18.98 $ 19.74 $ 20.53

NOTE: EXCLUDES Teledata work within ten (10) feet of High Voltage (600 volts and over) transmission lines. For this work please see
LINEMAN.

NOTE: THE FOLLOWING RATES WILL APPLY ON ALL CONTRACTING AGENCY MANDATED MULTIPLE SHIFTS OF AT LEAST FIVE
(5) DAYS DURATION WORKED:

1ST SHIFT REGULAR RATE
2ND SHIFT REGULAR RATE PLUS 10%
3RD SHIFT REGULAR RATE PLUS 15%

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2023 01/01/2024 01/01/2025

Journeyman $ 5.70 $ 5.70 $ 5.70
   *plus 3% of    *plus 3% of *plus 3% of
    the hourly     the hourly the hourly
    wage paid     wage paid wage paid
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*The 3% is based on the hourly wage paid, straight time rate or premium rate.

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16) on HOLIDAY PAGE

6-1249LT - Teledata

Lineman Electrician - Traffic  Signal,  Lighting 11/01/2023

JOB DESCRIPTION  Lineman Electrician - Traffic  Signal,  Lighting DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Cortland, Delaware, Erie, Essex, Franklin,
Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara, Oneida, Onondaga,
Ontario, Orleans, Oswego, Otsego, Rensselaer, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Sullivan,
Tioga, Tompkins, Warren, Washington, Wayne, Wyoming, Yates

WAGES
Lineman/Technician shall perform all overhead aerial work. A Lineman/Technician on the ground will install all electrical panels, connect all
grounds, install and connect all electrical conductors which includes, but is not limited to road loop wires; conduit and plastic or other type
pipes that carry conductors, flex cables and connectors, and to oversee the encasement or burial of such conduits or pipes.

A Groundman/Truck Driver shall:  Build and set concrete forms, handle steel mesh, set footer cages, transport concrete in a wheelbarrow,
hand or machine concrete vibrator, finish concrete footers, mix mortar, grout pole bases, cover and maintain footers while curing in cold
weather, operate jack hammer, operate hand pavement breaker, tamper, concrete and other motorized saws, as a drill helper, operate and
maintain generators, water pumps, chainsaws, sand blasting, operate mulching and seeding machine, air tools, electric tools, gas tools, load
and unload materials, hand shovel and/or broom, prepare and pour mastic and other fillers, assist digger operator/equipment operator in
ground excavation and restoration, landscape work and painting. Only when assisting a lineman technician, a groundman/truck driver may
assist in installing conduit, pipe, cables and equipment.

A flagger's duties shall consist of traffic control only.
(Ref #14.01.01)

Per hour: 07/01/2023 05/06/2024

Lineman, Technician $ 49.32 $ 50.54
Crane, Crawler Backhoe 49.32 50.54
Certified Welder 51.79 53.07
Digging Machine 44.39 45.49
Tractor Trailer Driver 41.92 42.96
Groundman, Truck Driver 39.46 40.43
Equipment Mechanic 39.46 40.43
Flagman 29.59 30.32

Above rates are applicable for installation, testing, operation, maintenance and repair on all Traffic Control (Signal) and Illumination (Lighting)
projects, Traffic Monitoring Systems, and Road Weather Information Systems. Includes digging of holes for poles, anchors, footer
foundations for electrical equipment; assembly of all electrical materials or raceway; placing of fish wire; pulling of cables, wires or fiber optic
cable through such raceways; splicing of conductors; dismantling of such structures, lines or equipment.

NOTE: THE FOLLOWING RATES WILL APPLY ON ALL CONTRACTING AGENCY MANDATED MULTIPLE SHIFTS OF AT LEAST FIVE
(5) DAYS DURATION WORKED BETWEEN THE HOURS LISTED BELOW:

1ST SHIFT 8:00 AM TO 4:30 PM   REGULAR RATE
2ND SHIFT 4:30 PM TO 1:00 AM   REGULAR RATE PLUS 17.3%
3RD SHIFT 12:30 AM TO 9:00 AM  REGULAR RATE PLUS 31.4%

NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour worked (but also required on non-worked holidays):
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07/01/2023 05/06/2024

Lineman, Technician, $ 29.40 $ 30.90
or Equipment Operators *plus 7% of *plus 7% of
with Crane License the hourly  the hourly

 wage paid  wage paid

All other $ 26.40 $ 26.90
Journeyman *plus 7% of *plus 7% of

the hourly  the hourly
 wage paid  wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE.  *Note* Double time for all emergency work designated by the Dept. of Jurisdiction.
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid:          See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.
Overtime:   See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE plus Governor of NYS Election Day.

NOTE: All paid holidays falling on Saturday shall be observed on the preceding Friday. All paid holidays falling on Sunday shall be observed
on the following Monday. Supplements for holidays paid at straight time.

REGISTERED APPRENTICES
WAGES per hour: 1000 hour terms at the following percentage of the applicable Journeyman Lineman wage.

1st 2nd 3rd 4th 5th 6th 7th
60% 65% 70% 75% 80% 85% 90%

SUPPLEMENTAL BENEFITS per hour:
07/01/2023 05/06/2024

$ 26.40 $ 26.90
*plus 7% of *plus 7% of
 the hourly  the hourly
 wage paid  wage paid

*The 7% is based on the hourly wage paid, straight time or premium time.
6-1249a-LT

Lineman Electrician - Tree Trimmer 11/01/2023

JOB DESCRIPTION  Lineman Electrician - Tree Trimmer DISTRICT  6
ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Dutchess,
Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara,
Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Rensselaer, Rockland, Saratoga, Schenectady, Schoharie,
Schuyler, Seneca, St. Lawrence, Steuben, Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

WAGES
Applies to line clearance, tree work and right-of-way preparation on all new or existing energized overhead or underground electrical,
telephone and CATV lines.  This also would include stump removal near underground energized electrical lines, including telephone and
CATV lines.

Per hour: 07/01/2023 12/31/2023

Tree Trimmer $ 29.80 $ 31.44
Equipment Operator 26.35 27.80
Equipment Mechanic 26.35 27.80
Truck Driver 21.95 23.15
Groundman 18.07 19.07
Flag person 14.20 14.20*

*NOTE- Rate effective on 01/01/2024 - $15.00 due to minimum wage increase

SUPPLEMENTAL BENEFITS
Per hour:

Page 38

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Nov 01 2023 PRC Number 2023005686  Tioga County



07/01/2023 12/31/2023

Journeyman $ 10.48 $ 10.48
*plus 4.5% of *plus 4.5% of
 the hourly  the hourly
 wage paid  wage paid

* The 3% is based on the hourly wage paid, straight time rate or premium rate.

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE
NOTE: WAGE CAP - Double the straight time hourly base wage shall be the maximum hourly wage compensation for any hour worked.
Contractor is still responsible to pay the hourly benefit amount for each hour worked.

HOLIDAY
Paid: See (5, 6, 8, 15) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 16, 25) on HOLIDAY PAGE
NOTE: All paid holidays falling on a Saturday shall be observed on the preceding Friday.
All paid holidays falling on a Sunday shall be observed on the following Monday.

6-1249TT

Mason - Building 11/01/2023

JOB DESCRIPTION  Mason - Building DISTRICT  5
ENTIRE COUNTIES
Broome, Chenango, Delaware, Otsego, Tioga

WAGES
Per hour: 07/01/2023

Building:
Bricklayer, Cement $ 33.84
Mason, Plasterer, Stone
Mason, Tuck Pointer

** NOTE-The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to JUNE 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four(4),Ten(10)hour days may be worked at straight time during a week Monday thru Thursday. Friday may be
used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 25.76

OVERTIME PAY
See (B,E,E2*,Q) on OVERTIME PAGE
*Note - Or other conditions beyond the employer's control such as fire or natural disaster.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:

One year terms at the following percentage of Journeyman's wage:

1st 2nd 3rd 4th
$ 21.61 $ 26.69 $ 27.82 $ 30.46

Supplemental benefits per hour:

1st 2nd 3rd 4th
$ 21.48 $ 21.90 $ 24.44 $ 25.47

5-3B - Bing - Z2

Mason - Heavy&Highway 11/01/2023

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  5
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ENTIRE COUNTIES
Allegany, Broome, Chautauqua, Chemung, Chenango, Cortland, Delaware, Genesee, Livingston, Monroe, Ontario, Orleans, Otsego,
Schuyler, Seneca, Steuben, Tioga, Tompkins, Wayne, Wyoming, Yates

PARTIAL COUNTIES
Cattaraugus:  Enitre county except in the Township of Perrysburg and the Village of Gowanda only the Bricklayer classification applies.
Erie:  Only the Bricklayer classification applies.
Niagara:  Only the Bricklayer classification applies.

WAGES
Per hour: 07/01/2023
Heavy & Highway:
Cement Mason $ 36.88
Bricklayer 36.88

** NOTE-The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to JUNE 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four(4),Ten(10)hour days may be worked at straight time during a week Monday thru Thursday. Friday may be
used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 23.53

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:

1500 hour terms at the following percentage of Journeyman's wage:

1st 2nd 3rd 4th
50% 60% 70% 80%

Supplemental benefits per hour:

1st term $ 14.03
2nd term $ 22.97
3rd term $ 23.11
4th term $ 23.25

5-3h

Mason - Tile Finisher 11/01/2023

JOB DESCRIPTION  Mason - Tile Finisher DISTRICT  5
ENTIRE COUNTIES
Broome, Chenango, Cortland, Delaware, Otsego, Tioga, Tompkins

WAGES
Wages
Per hour: 07/01/2023
Building:
Marble, Slate, Terrazzo $ 31.00
and Tile Finisher

** NOTE-The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to JUNE 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four(4),Ten(10)hour days may be worked at straight time during a week Monday thru Thursday. Friday may be
used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 20.47

OVERTIME PAY
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See (B,E,E2*,Q) on OVERTIME PAGE
*Note - Or other conditions beyond the employer's control such as fire or natural disaster.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:

One year terms at the following percentage of Journeyman's wage:

1st 2nd 3rd
$ 18.60 $ 21.70 $ 24.80

Supplemental benefits per hour:

1st 2nd 3rd
$ 13.29 $ 13.58 $ 17.93

5-3TF - Z4

Mason - Tile Setter 11/01/2023

JOB DESCRIPTION  Mason - Tile Setter DISTRICT  5
ENTIRE COUNTIES
Broome, Chemung, Chenango, Cortland, Delaware, Otsego, Schuyler, Steuben, Tioga, Tompkins

PARTIAL COUNTIES
Allegany:  Towns of Alfred, Almond, Andover and Burns.

WAGES
Wages
Per Hour: 07/01/2023
Building:
Marble, Slate, Terrazzo $ 33.24
and Tile Setter

** NOTE-The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to JUNE 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four(4),Ten(10)hour days may be worked at straight time during a week Monday thru Thursday. Friday may be
used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 24.01

OVERTIME PAY
See (B,E,E2*,Q) on OVERTIME PAGE
*Note - Or other conditions beyond the employer's control such as fire or natural disaster.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:

One year terms at the following percentage of Joureyman's wage:

1st 2nd 3rd 4th
$ 19.94 $ 23.27 $ 26.59 $ 29.92

Supplemental benefits per hour:

1st 2nd 3rd 4th
$ 13.76 $ 14.12 $ 23.26 $ 23.63

5-3TS - Z4

Millwright 11/01/2023

JOB DESCRIPTION  Millwright DISTRICT  6
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ENTIRE COUNTIES
Albany, Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Erie, Essex,
Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara, Oneida,
Onondaga, Ontario, Orleans, Oswego, Otsego, Rensselaer, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben,
Sullivan, Tioga, Tompkins, Ulster, Warren, Washington, Wayne, Wyoming, Yates

WAGES
THE FOLLOWING RATE APPLIES TO ANY GAS/STEAM TURBINE AND OR RELATED COMPONENT WORK, INCLUDING NEW
INSTALLATIONS OR MAINTENANCE AND ANY/ALL WORK PERFORMED WITHIN THE PROPERTY LIMITS OF A NUCLEAR FACILITY.

Per hour: 07/01/2023 07/01/2024 07/01/2025
Additional Additional

Millwright - Power Generation $ 43.05 $ 2.50 $2.50

NOTE: ADDITIONAL PREMIUMS PAID FOR THE FOLLOWING WORK LISTED BELOW (amount subject to any overtime premiums):
-  Certified Welders shall receive an additional $1.75 per hour provided he/she is directed to perform certified welding.
-  If a work site has been declared a hazardous site by the Owner and the use of protective gear (including, as a minimum, air purifying
canister-type chemical respirators) are required, then that employee shall receive an additional $1.50 per hour.
-  An employee performing the work of a machinist shall receive an additional $2.00 per hour.  For the purposes of this premium to apply, a
"machinist" is a person who uses a lathe, Bridgeport, milling machine or similar type of tool to make or modify parts.
-  When performing work underground at 500 feet and below, the employee shall receive an additional $1.00 per hour.

SUPPLEMENTAL BENEFITS
Per hour paid:

Journeyman $ 27.40*

*NOTE: Subject to OT premium

OVERTIME PAY
See (B, E, E2, Q, V) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE: Any holiday that falls on Sunday shall be observed the following Monday. Any holiday that falls on Saturday shall be observed the
preceding Friday.

REGISTERED APPRENTICES
WAGES per hour: One year terms at the following percentage of Journeyman's wage:

Appr. 1st year 65 %*
Appr. 2nd year 75 %*
Appr. 3rd year 80 %*
Appr. 4th year 90 %*

*NOTE: Additional premium for the following work listed below:

Certified Welder $ 1.75
Hazardous Waste Work 1.50
Machinist 2.00
Underground 1.00
(500' and below)

SUPPLEMENTAL BENEFITS per hour:

Appr. 1st year $ 11.89
Appr. 2nd year 22.75
Appr. 3rd year 24.30
Appr. 4th year 25.85

6-1163Power

Millwright 11/01/2023

JOB DESCRIPTION  Millwright DISTRICT  7
ENTIRE COUNTIES
Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Herkimer, Madison, Seneca, Tioga, Yates

WAGES
Per hour: 07/01/2023 07/01/2024 07/01/2025

Additional Additional
Building $ 34.11 $ 3.00 $ 3.00
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Heavy & Highway 37.11 3.50 3.00

NOTE: ADDITIONAL PREMIUMS PAID FOR THE FOLLOWING WORK LISTED BELOW (amount subject to any overtime premiums):
-  Certified Welders shall receive an additional $1.75 per hour provided he/she is directed to perform certified welding.
-  On Building projects, If a work site has been declared a hazardous site by the Owner and the use of protective gear (including, as a
minimum, air purifying canister-type chemical respirators) are required, then that employee shall receive an additional $1.50 per hour.
-  H/H work performed on hazardous waste sites where employees are required to wear protective gear shall receive an additional $2.00 per
hour over the Millwright H/H rate for all hours worked on the day protective gear was worn.
-  An employee performing the work of a machinist shall receive an additional $2.00 per hour.  For the purposes of this premium to apply, a
"machinist" is a person who uses a lathe, Bridgeport, milling machine or similar type of tool to make or modify parts.
-  When performing work underground at 500 feet and below, the employee shall receive an additional $1.00 per hour.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 24.43

OVERTIME PAY
See (B, E, E2, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE: Any holiday that falls on Sunday shall be observed the following Monday. Any holiday that falls on a Saturday shall be observed the
preceding Friday.

REGISTERED APPRENTICES
WAGES per hour: One year terms at the following percentage of Journeyman's wage:

Appr. 1st year 65 %*
Appr. 2nd year 75 %*
Appr. 3rd year 80 %*
Appr. 4th year 90 %*

*NOTE: Additional premium for the following work listed below:

Certified Welder $ 1.75
Hazardous Waste (Bldg) 1.50
Hazardous Waste (H/H) 2.00
Machinist 2.00
Underground 1.00
(500' and below)

SUPPLEMENTAL BENEFITS per hour:

Appr. 1st year $  11.64
Appr. 2nd year 20.59
Appr. 3rd year 21.87
Appr. 4th year 23.15

7-1163 Zone 2

Operating Engineer - Building 11/01/2023

JOB DESCRIPTION  Operating Engineer - Building DISTRICT  1
ENTIRE COUNTIES
Broome, Chenango, Tioga

WAGES
CLASS A1*: Cranes, tower cranes, hydraulic cranes, locomotive crane, piledriver, cableway, derricks, whirlies, dragline, boom trucks (over 5
tons).

CLASS A:
Shovel, Excavators 18,001 lbs. and above(including rubber tire full swing), Gradalls, power road grader, all CMI equipment, front-end rubber
tire loader, tractor-mounted drill (quarry master), mucking machine, concrete central mix plant, concrete pump, belcrete system, automated
asphalt concrete plant, and tractor road paver, boom trucks 5 tons and under, maintenance engineer, self-contained crawler drill-hydraulic
rock drill.

CLASS B:
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Excavators 18,000 lbs. and under, Backhoes (rubber tired backhoe/loader combination), bulldozer, pushcat, tractor, traxcavator, scraper,
LeTourneau grader, form fine grader, self-propelled soil compactor (fill roller), asphalt roller, blacktop spreader, power brooms, sweepers,
trenching machine, Barber Green loader, side booms, hydro hammer, concrete spreader, concrete finishing machine, one drum hoist, power
hoisting (single drum), hoist two drum or more, three drum engine, power hoisting (two drum and over), two drum and swinging engine, three
drum swinging engine, hod hoist, A-L frame winches, core and well drillers (one drum), post hole digger, model CHB Vibro-Tamp or similar
machine, batch bin and plant operator, dinky locomotive, skid steer loader, track excavator 5/8 cubic yard or smaller, front end rubber tired
loader under four cubic yards, vacum machine (mounted or towed).

CLASS C:
Fork lift, high lift, all terrain fork lift: or similar, oiler, fireman and heavy-duty greaser, boilers and steam generators, pump, vibrator, motor
mixer, air compressor, dust collector, welding machine, well point, mechanical heater, generators, temporary light plants, electric
submersible pumps 4" and over, murphy type diesel generator, conveyor, elevators, concrete mixer, beltcrete power pack (belcrete system),
seeding, and mulching machines, pumps, rotating telehandler (that does not require NYS crane license).

*** In the event that equipment listed above is operated by robotic control, the classification covering the operation will be the same as if
manually operated.

WAGES per hour
07/01/2023 07/01/2024

Class A1* $47.71 $49.65
Class A 45.31 47.25
Class B 44.85 46.79
Class C 42.54 44.48

(*) TONNAGE RATING PREMIUMS:
Note: Additional value subject to same premiums as shown for OT
All cranes 1000 tons and over, A1 rate plus $7.00
All cranes 800-999 tons, A1 rate plus $6.00
All cranes 600-799 tons, A1 rate plus $5.00
All cranes 400-599 tons, A1 rate plus $4.00
All cranes 200-399 tons, A1 rate plus $3.00
All cranes 111-199 tons, A1 rate plus $2.25
All cranes 110 tons and under, A1 rate only

Additional $0.50 per hr over A1 rate for Tower Cranes.
Additional $2.50 per hr over B rate for Nuclear Leader work.
Additional $2.50 per hour if work requires Personal Protective Equipment for hazardous waste site activities with a level C or over rating.

NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour

07/01/2023 07/01/2024
Journeyman $ 30.75 $ 31.85

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  If a holiday falls on Sunday, it will be celebrated on Monday. If the holiday falls on Saturday, it will be celebrated on Friday.

REGISTERED APPRENTICES
Wages per hour

1000 hours terms at the following percentage of Journeyperson's wage Class B:

1st 2nd 3rd 4th
60% 70% 80% 90%

Supplemental Benefits per hour worked

07/01/2023 07/01/2024
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All terms $ 26.15 $ 27.25
1-158 BCT

Operating Engineer - Heavy&Highway 11/01/2023

JOB DESCRIPTION  Operating Engineer - Heavy&Highway DISTRICT  1
ENTIRE COUNTIES
Albany, Broome, Chenango, Clinton, Columbia, Essex, Franklin, Fulton, Greene, Hamilton, Herkimer, Montgomery, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Tioga, Warren, Washington

PARTIAL COUNTIES
Dutchess:  Defined as north of the northern boundary line of City of Poughkeepsie then due east to Route 115 to Bedell Road then east
along Bedell Road to VanWagner Road then north along VanWagner Road to Bower Road then east along Bower Road to Rte. 44 east to
Route 343 then along Route 343 east to the northern boundary of Town of Dover Plains and east along the northern boundary of Town of
Dover Plains to Connecticut.

WAGES
CLASSIFICATION A1*: All Cranes

CLASSIFICATION A:
Asphalt Curb Machine (Self Propelled, Slipform), Asphalt Paver, Automated Concrete Spreader (CMI Type), Automatic Fine Grader,
Backhoe (Except Tractor Mounted, Rubber Tired), Backhoe Excavator Full Swing (CAT 212 or similar type), Back Filling Machine, Belt
Placer (CMI Type), Blacktop Plant (Automated), Blacktop Roller, Boom truck, GPS operated Bull Dozer, Cableway, Caisson Auger, Central
Mix Concrete Plant (Automated), Concrete Curb Machine (Self Propelled, Slipform), Concrete Pump, Crane, Cherry Picker, Derricks (steel
erection), Dragline, Overhead Crane (Gantry or Straddle type), Pile Driver, Truck Crane, Directional Drilling Machine, Dredge, Dual Drum
Paver, Excavator (All PurposeHydraulically Operated) (Gradall or Similar), Front End Loader (4 cu. yd. and Over), Head Tower (Sauerman or
Equal), Hoist (Two or Three Drum), Holland Loader, Maintenance Engineer, Mine Hoist, Mucking Machine or Mole, Pavement Breaker(SP)
Wertgen; PB-4 and similar type, Power Grader, Profiler (over 105 H.P.), Quad 9, Quarry Master (or equivalent), Rotating Telehandler,
Scraper (Including Challenger Type), Shovel, Side Boom, Slip Form Paver (If a second man is needed, he shall be an Oiler), Tractor Drawn
BeltType Loader, Truck or Trailer Mounted Log Chipper (Self Feeder), Tug Operator (Manned Rented Equipment Excluded), Tunnel Shovel

CLASSIFICATION B:
Backhoe (Tractor Mounted, Rubber Tired), Bituminous Recycler Machine, Bituminous Spreader and Mixer, Blacktop Plant (NonAutomated),
Blast or Rotary Drill (Truck or Tractor Mounted), Brokk, Boring Machine, Cage Hoist, Central Mix Plant [(NonAutomated) and All Concrete
Batching Plants], Concrete Paver (Over 16S), Crawler Drill (Self-contained), Crusher, Diesel Power Unit, Drill Rigs, Tractor Mounted, Front
End Loader (Under 4 cu. yd.), Greaseman/Lubrication Engineer, HiPressure Boiler (15 lbs. and over), Hoist (One Drum), Hydro-Axe, Kolman
Plant Loader and Similar Type Loaders (If Employer requires another man to clean the screen or to maintain the equipment, he shall be an
Oiler), L.C.M. Work Boat Operator, Locomotive, Material handling knuckle boom, Mini Excavator (under 18,000 lbs.), Mixer (for stabilized
base self-propelled), Monorail Machine, Plant Engineer, Prentice Loader, Profiler (105 H.P. and under), Pug Mill, Pump Crete, Ready Mix
Concrete Plant, Refrigeration Equipment (for soil stabilization), Road Widener, Roller (all above subgrade), Sea Mule, Self-contained Ride-
on Rock Drill(Excluding Air-Track Type Drill), Skidder, Tractor with Dozer and/or Pusher, Trencher, Tugger Hoist, Vacum machine (mounted
or towed), Vermeer saw (ride on, any size or type), Welder, Winch, Winch Cat

CLASSIFICATION C:
A Frame Winch Hoist on Truck, Articulated Heavy Hauler, Aggregate Plant, Asphalt or Concrete Grooving Machine (ride on), Ballast
Regulator(Ride-on), Boiler (used in conjunction with production), Bituminous Heater (self-propelled), Boat (powered), Cement and Bin
Operator, Concrete Pavement Spreader and Finisher Concrete Paver or Mixer (16' and under), Concrete Saw (self-propelled), Conveyor,
Deck Hand, Directional Drill Machine Locator, Drill (Core and Well), Farm Tractor with accessories, Fine Grade Machine, Fireman, Fork Lift,
Form Tamper, Grout Pump, Gunite Machine, Hammers (Hydraulic self-propelled), Hydra-Spiker (ride-on), Hydraulic Pump (jacking system),
Hydro-Blaster (Water), Mulching Machine, Oiler, Parapet Concrete or Pavement Grinder, Post Hole Digger and Post Driver, Power Broom
(towed), Power Heaterman, Power Sweeper, Revinius Widener, Roller (Grade and Fill), Scarifier (ride-on), Shell Winder, Skid steer loader
(Bobcat or similar; including all attachments), Span-Saw (ride-on), Steam Cleaner, Tamper (ride-on), Tie Extractor (ride-on), Tie Handler
(ride-on), Tie Inserter (ride-on), Tie Spacer (ride-on), Tire Repair, Track Liner (ride-on), Tractor, Tractor (with towed accessories), Vibratory
Compactor, Vibro Tamp, Well Point, and the following hands-off equipment: Compressors, Dust Collectors, Generators, Pumps, Welding
Machines, Light Plants and Heaters

- Note for all above classifications of Operating Engineer - In the event that equipment listed above is operated by robotic control, the
classification covering the operation will be the same as if manually operated.

WAGES per hour
07/01/2023 07/01/2024

Class A1* $55.63 57.90
Class A           52.63 54.90
Class B           51.72 53.99
Class C           49.15 51.42

(*) TONNAGE RATING PREMIUMS:
Cranes over 1000 tons, A1 rate plus $7.00
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Cranes from 800-999 tons, A1 rate plus $6.00
Cranes from 600-799 tons, A1 rate plus $5.00
Cranes from 400-599 tons, A1 rate plus $4.00
Cranes from 200-399 tons, A1 rate plus $3.00
Cranes from 111-199 tons, A1 rate plus $2.00
Cranes from 65-110 tons, A1 rate plus $1.50
Cranes from 0-64 Tons, A1 rate only
NOTE: Additional value subject to same premiums as shown for OT

-- Tower Cranes, A1 rate plus $3.00
-- Cranes in Luffer Configuration, A1 rate plus $5.00
-- Cranes with external ballast (tray or wagon), A1 rate plus $5.00
NOTE: Additional value subject to same premiums as shown for OT

Additional $2.50 per hour for All Employees who work a single irregular work shift, of at least 5 consecutive days, starting from 5:00 PM to
1:00 AM that is mandated by the Contracting Agency.

Additional $2.50 per hr. for hazardous waste removal work on State and/or Federally designated waste site which require employees to wear
Level C or above forms of personal protection.

NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour

07/01/2023 07/01/2024

Journeyperson $ 31.50 $ 32.60

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  If the holiday falls on Sunday, it will be observed on Monday.  If the observed Monday Holiday is worked, pay shall be double time plus
Holiday pay for time worked. If the Holiday falls on a Saturday and is worked pay shall be double time plus Holiday pay for time worked. If the
Holiday falls on a Saturday employer can choose to observe the paid holiday Saturday or give Friday off with holiday pay.

REGISTERED APPRENTICES
Wages per hour

1000 hours terms at the following percentage of Journeyperson's wage Class B

1st 2nd 3rd 4th
60% 70% 80% 90%

Supplemental Benefits per hour worked
07/01/2023 07/01/2024

All Terms $ 26.25 $27.10
1-158H/H Alb

Operating Engineer - Survey Crew 11/01/2023

JOB DESCRIPTION  Operating Engineer - Survey Crew DISTRICT  12

ENTIRE COUNTIES
Albany, Allegany, Broome, Cayuga, Chemung, Chenango, Clinton, Columbia, Cortland, Essex, Franklin, Fulton, Greene, Hamilton,
Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Oneida, Onondaga, Ontario, Oswego, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Warren, Washington, Wayne, Yates

PARTIAL COUNTIES
Dutchess:  The northern portion of the county from the northern boundary line of the City of Poughkeepsie, north.
Genesee:  Only the portion of the county that lies east of a line down the center of Route 98 to include all area that lies within the City of
Batavia.

WAGES
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These rates apply to Building, Tunnel and Heavy Highway.

Per hour:
SURVEY CLASSIFICATIONS:

Party Chief - One who directs a survey party.
Instrument Person - One who operates the surveying instruments.
Rod Person - One who holds the rods and assists the Instrument Person.

07/01/2023

Party Chief $ 48.97
Instrument Person 44.99
Rod Person 33.37

Additional $3.00/hr. for Tunnel Work
Additional $2.50/hr. for Hazardous Work Site

SUPPLEMENTAL BENEFITS
Per hour worked:

Journeyman $ 28.90

OVERTIME PAY
See (B, E, P, *X) on OVERTIME PAGE
*Note: $24.60/Hr. Only for "ALL" premium hours paid when worked.

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
WAGES: 1000 hour terms based on the Percentage of Rod Persons Wage:

07/01/2023

0-1000   60%
1001-2000   70%
2001-3000   80%

SUPPLEMENTAL BENEFIT per hour worked:

0-1000  $ 20.68 / PHP $17.53
1001-2000  23.70 /       "    19.95
2001-3000  26.73 /       "    22.43
NOTE: PHP is premium hours paid when worked.

12-158-545 D.H.H.

Operating Engineer - Survey Crew - Consulting Engineer 11/01/2023

JOB DESCRIPTION  Operating Engineer - Survey Crew - Consulting Engineer DISTRICT  12

ENTIRE COUNTIES
Albany, Allegany, Broome, Cayuga, Chemung, Chenango, Clinton, Columbia, Cortland, Essex, Franklin, Fulton, Greene, Hamilton,
Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Oneida, Onondaga, Ontario, Oswego, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Warren, Washington, Wayne, Yates

PARTIAL COUNTIES
Dutchess:  The northern portion of the county from the northern boundary line of the City of Poughkeepsie, north.
Genesee:  Only the portion of the county that lies east of a line down the center of Route 98 to include all area that lies within the City of
Batavia.

WAGES
These rates apply to feasibility and preliminary design surveying, line and grade surveying for inspection or supervision of construction
when performed under a Consulting Engineer Agreement.

Per hour:
SURVEY CLASSIFICATIONS:

Party Chief - One who directs a survey party.
Instrument Person - One who operates the surveying instruments.
Rod Person - One who holds the rods and assists the Instrument Person.
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07/01/2023

Party Chief $ 48.97
Instrument Person 44.99
Rod Person 33.37

Additional $3.00/hr. for Tunnel Work.
Additional $2.50/hr. for EPA or DEC certified toxic or hazardous waste work.

SUPPLEMENTAL BENEFITS
Per hour worked:

Journeyman $ 28.90

OVERTIME PAY
See (B, E, Q, *X) on OVERTIME PAGE
*Note: $24.10/Hr. Only for "ALL" premium hours paid when worked.

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
WAGES: 1000 hour terms based on percentage of Rod Persons Wage:

07/01/2023

0-1000     60%
1001-2000     70%
2001-3000     80%

SUPPLEMENTAL BENEFIT per hour worked:

0-1000 $ 20.68 / PHP $17.53
1001-2000 $ 23.70 /    "    19.95
2001-3000 $ 26.73 /    "    22.43
NOTE: PHP is premium hours paid when worked.

12-158-545 DCE

Operating Engineer - Tunnel 11/01/2023

JOB DESCRIPTION  Operating Engineer - Tunnel DISTRICT  7
ENTIRE COUNTIES
Albany, Allegany, Broome, Cayuga, Chemung, Chenango, Clinton, Columbia, Cortland, Essex, Franklin, Fulton, Greene, Hamilton,
Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Oneida, Onondaga, Ontario, Oswego, Otsego, Rensselaer,
Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Warren, Washington, Wayne, Yates

PARTIAL COUNTIES
Dutchess:  Northern part of Dutchess, to the northern boundary line of the City of Poughkeepie, then due east to Route 115 to Bedell Road,
then east along Bedell Road to VanWagner Road, then north along VanWagner Road to Bower Road, then east along Bower Road to Rte.
44 east to Rte. 343, then along Rte. 343 east to the northern boundary of the Town of Dover Plains and east along the northern boundary of
the Town of Dover Plains, to the borderline of the State of Connecticut.
Genesee:  Only that portion of the county that lies east of a line drawn down the center of Route 98 and the entirety of the City of Batavia.

WAGES
CLASS A: Automatic Concrete Spreader (CMI Type); Automatic Fine Grader; Backhoe (except tractor mounted, rubber tired); Belt Placer
(CMI Type); Blacktop Plant (automated); Cableway; Caisson Auger; Central Mix Concrete Plant (automated); Concrete Curb Machine (self-
propelled slipform); Concrete Pump (8" or over); Dredge; Dual Drum Paver; Excavator; Front End Loader (4 cu. yd & over); Gradall; Head
Tower (Sauerman or Equal); Hoist (shaft); Hoist (two or three Drum); Log Chipper/Loader (self-feeder); Maintenance Engineer (shaft and
tunnel); any Mechanical Shaft Drill; Mine Hoist; Mining Machine(Mole and similar types); Mucking Machine or Mole; Overhead Crane (Gantry
or Straddle Type); Pile Driver; Power Grader; Remote Controlled Mole or Tunnel Machine; Scraper; Shovel; Side Boom; Slip Form Paver (If
a second  man is needed, they shall be an Oiler); Tripper/Maintenance Engineer (shaft & tunnel); Tractor Drawn Belt-Type Loader; Tug
Operator (manned rented equipment excluded); Tunnel Shovel.
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CLASS B: Automated Central Mix Concrete Plant; Backhoe (topside); Backhoe (track mounted, rubber tired); Backhoe (topside); Bituminous
Spreader and Mixer, Blacktop Plant (non-automated); Blast or Rotary Drill (truck or tractor mounted); Boring Machine; Cage Hoist; Central
Mix Plant(non-automated); all Concrete Batching Plants; Compressors (4 or less exceeding 2,000 c.f.m. combined capacity); Concrete
Pump; Crusher; Diesel Power Unit; Drill Rigs (tractor mounted); Front End Loader (under 4 cu. yd.); Grayco Epoxy Machine; Hoist (One
Drum); Hoist (2 or 3 drum topside); Knuckle Boom material handler; Kolman Plant Loader & similar type Loaders (if employer requires
another person to clean the screen or to maintain the equipment, they shall be an Oiler); L.C.M. Work Boat Operator; Locomotive;
Maintenance Engineer (topside); Maintenance Grease Man; Mixer (for stabilized base-self-propelled); Monorail Machine; Plant Engineer;
Personnel Hoist; Pump Crete; Ready Mix Concrete Plant; Refrigeration Equipment (for soil stabilization); Road Widener; Roller (all above
sub-grade); Sea Mule; Shotcrete Machine; Shovel (topside); Tractor with Dozer and/or Pusher; Trencher; Tugger Hoist; Tunnel Locomotive;
Vacuum Machine (mounted or towed); Welder; Winch; Winch Cat.

CLASS C: A Frame Truck; All Terrain Telescoping Material Handler; Ballast Regulator (ride-on); Compressors (4 not to exceed 2,000 c.f.m.
combined capacity; or 3 or less with more than 1200 c.f.m. but not to exceed 2,000 c.f.m.); Compressors ((any size, but subject to other
provisions for compressors), Dust Collectors, Generators, Pumps, Welding Machines, Light Plants (4 or any type combination)); Concrete
Pavement Spreaders and Finishers; Conveyor; Drill (core); Drill (well); Electric Pump used in conjunction with Well Point System; Farm
Tractor with Accessories; Fine Grade Machine; Fork Lift; Grout Pump (over 5 cu. ft.); Gunite Machine; Hammers (hydraulic-self-propelled);
Hydra-Spiker (ride-on); Hydra-Blaster (water); Hydro-Blaster; Motorized Form Carrier; Post Hole Digger and Post Driver; Power Sweeper;
Roller grade & fill); Scarifer (ride-on); Span-Saw (ride-on); Submersible Electric Pump (when used in lieu of well points); Tamper (ride-on);
Tie-Extractor (ride-on), Tie Handler (ride-on), Tie Inserter (ride-on), Tie Spacer (ride-on); Track Liner (ride-on); Tractor with towed
accessories; Vibratory Compactor; Vibro Tamp, Well Point.

CLASS D: Aggregate Plant; Cement & Bin Operator; Compressors (3 or less not to exceed 1,200 c.f.m. combined capacity); Compressors
((any size, but subject to other provisions for compressors), Dust Collectors, Generators, Pumps, Welding Machines, Light Plants (3 or less
or any type or combination)); Concrete Saw (self-propelled); Form Tamper;  Greaseman; Hydraulic Pump (jacking system); Junior Engineer;
Light Plants; Mulching Machine; Oiler; Parapet Concrete or Pavement Grinder; Power Broom (towed); Power Heaterman (when used for
production); Revinius Widener; Shell Winder; Steam Cleaner; Tractor.

Per hour: 07/01/2023 07/01/2024 07/01/2025

CLASS A $ 53.52 $ 55.91 $ 58.44
CLASS B 52.30 54.69 57.22
CLASS C 49.51 51.90 54.43
CLASS D 46.50 48.89 51.42

Additional $5.00 per hour for Hazardous Waste Work on a state or federally designated hazardous waste site where the Operating Engineer
is in direct contact with hazardous material and when personal protective equipment is required for respiratory, skin and eye protection.
Fringe benefits will be paid at the hourly wage premium.

CRANES:
Crane 1: All cranes, including self-erecting.
Crane 2: All Lattice Boom Cranes and all cranes with a manufacturer's rating of fifty (50) ton and over.
Crane 3: All hydraulic cranes and derricks with a manufacturer's rating of forty nine (49) ton and below, including boom trucks.

Crane 1 $ 57.52 $ 59.91 $ 62.44
Crane 2 56.52 58.91 61.44
Crane 3 55.52 57.91 60.44

SUPPLEMENTAL BENEFITS
Per hour:

$ 24.20 $ 25.05 $ 25.90
+ 9.60* + 9.85* +  10.10*

* This portion of benefits subject to same premium rate as shown for overtime wages.

OVERTIME PAY
See (B, B2, E, Q, X) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
If a holiday falls on Sunday, it shall be observed on Monday.

REGISTERED APPRENTICES
WAGES:(1000) hours terms at the following percentage of Journeyman's Class B wage.

1st term 60%
2nd term 65%
3rd term 70%
4th term 75%

Page 49

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Nov 01 2023 PRC Number 2023005686  Tioga County



SUPPLEMENTAL BENEFITS per hour:   Same as Journeyman.
7-158-832TL.

Painter 11/01/2023

JOB DESCRIPTION  Painter DISTRICT  2
ENTIRE COUNTIES
Broome, Chenango, Tioga

WAGES
Per hour:

07/01/2023 05/01/2024 05/01/2025
Additional Additional

Painter $ 27.00 $ 1.35* $ 1.60*

Taper, Paperhangers, 28.35 1.38* 1.64*
and Vinyl hangers

*To be allocated at a later date.

ADDITIONAL AMOUNTS FOR SPECIFIC TYPES OF JOBSITE CONDITIONS (amount subject to any overtime premiums):
- Additional $ 1.10 per hour for Brush and Roll Epoxy (Solvent Base Only)
- Additional $ 0.60 per hour for Swing Scaffold, Boatswain chair, Spray helper, Steam cleaning acid and high pressure water, Power grinders
with respirator
- Additional $ 0.60 per hour for Structural steel (buildings) defined as new or old construction where ceilings, walls or the steel itself is to be
painted from open trusses which require climbing or crawling without the support of solid scaffolding or scaffolding starting at the floor or
ground level.
- Additional $ 1.00 per hour for Spray Painting
- Additional $ 1.00 per hour for Steeple Jack (Over 100 feet)
- Additional $ 1.50 per hour for Spray Epoxy (Solvent Based)
- Additional $ 0.90 per hour for Sandblasting

NOTE - SEE BRIDGE PAINTER RATES FOR BRIDGES & TANKS

NOTE - The 'Employer Registration' (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30,2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day.   For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 23.23

OVERTIME PAY
See (B, E2, F, R) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
A Holiday that falls on a Sunday will be celebrated on Monday, a holiday that falls on a Saturday will be celebrated on Friday.

REGISTERED APPRENTICES
WAGES:

Painter: 750 hour terms at the Painter Apprentice wage rate:
1st 2nd 3rd 4th 5th 6th 7th 8th

$ 18.00 $ 19.00 $ 20.00 $ 21.00 $ 22.00 $ 23.00 $ 24.00 $ 25.00

Taper: 750 hour terms at the following Journeyman Taper Apprentice wage rate:
1st 2nd 3rd 4th 5th 6th

$ 20.00 $ 21.00 $ 22.00 $ 23.00 $ 24.00 $ 25.00

ADDITIONAL AMOUNTS FOR SPECIFIC TYPES OF JOBSITE CONDITIONS (amount subject to any overtime premiums):
- Additional $ 1.10 per hour for Brush and Roll Epoxy (Solvent Base Only)
- Additional $ 0.60 per hour for Swing Scaffold, Boatswain chair, Spray helper, Steam cleaning acid and high pressure water, Power grinders
with respirator
- Additional $ 0.60 per hour for Structural steel (buildings) defined as new or old construction where ceilings, walls or the steel itself is to be
painted from open trusses which require climbing or crawling without the support of solid scaffolding or scaffolding starting at the floor or
ground level.
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- Additional $ 1.00 per hour for Spray Painting
- Additional $ 1.00 per hour for Steeple Jack (Over 100 feet)
- Additional $ 1.50 per hour for Spray Epoxy (Solvent Based)
- Additional $ 0.90 per hour for Sandblasting

SUPPLEMENTAL BENEFITS per hour:
Painter/Decorator:

1st 2nd 3rd 4th 5th 6th 7th 8th
$ 6.00 $ 7.00 $ 8.00 $ 9.10 $ 11.00 $ 11.00 $ 13.00 $ 14.00

Taper/Drywall Finisher:
1st 2nd 3rd 4th 5th 6th

$ 6.00 $ 7.00 $ 8.00 $ 10.00 $ 13.00 $ 14.00
2-178 B

Painter 11/01/2023

JOB DESCRIPTION  Painter DISTRICT  3
ENTIRE COUNTIES
Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Cortland, Delaware, Erie, Genesee, Herkimer, Jefferson,
Lewis, Livingston, Madison, Monroe, Niagara, Oneida, Onondaga, Ontario, Orleans, Oswego, Otsego, Schuyler, Seneca, St. Lawrence,
Steuben, Tioga, Tompkins, Wayne, Wyoming, Yates

WAGES
Per hour: 07/01/2023

Bridge $ 42.06
Tunnel 42.06
Tank* 40.06

For Bridge Painting Contracts, ALL WORKERS on and off the bridge (including Flagmen) are to be paid Painter's Rate; the contract must be
ONLY for Bridge Painting.

Tank rate applies to indoor and outdoor tanks, tank towers, standpipes, digesters, waste water treatment tanks, chlorinator tanks, etc.
Covers all types of tanks including but not limited to steel tanks, concrete tanks, fiberglass tanks, etc.

Note an additional $1.50 per hour is required when the contracting agency or project specification requires any shift to start prior to 6:00am
or after 12:00 noon.

SUPPLEMENTAL BENEFITS
Per hour:

$ 30.89

OVERTIME PAY
Exterior work only See ( B, E4, F*, R ) on OVERTIME PAGE.
All other work See ( B, F*, R ) on OVERTIME PAGE.
*Note - Saturday is payable at straight time if the employee misses work, except where a doctor's or hospital verification of illness is
produced Monday through Friday when work was available to the employee.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's wage rate:
1st 2nd 3rd 4th 5th 6th

$ 24.00 $ 26.00 $ 28.00 $ 30.00 $ 34.00 $ 38.00

Supplemental benefits per hour:

1st 2nd 3rd 4th 5th 6th
$ 6.60 $ 6.95 $ 7.30 $ 7.65 $ 8.00 $ 8.35

3-4-Bridge, Tunnel, Tank

Painter - Metal Polisher 11/01/2023

JOB DESCRIPTION  Painter - Metal Polisher DISTRICT  8
ENTIRE COUNTIES
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Albany, Allegany, Bronx, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware,
Dutchess, Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Kings, Lewis, Livingston, Madison, Monroe,
Montgomery, Nassau, New York, Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Suffolk, Sullivan, Tioga, Tompkins,
Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
07/01/2023

Metal Polisher $ 38.18
Metal Polisher* 39.28
Metal Polisher** 42.18

*Note: Applies on New Construction & complete renovation
** Note: Applies when working on scaffolds over 34 feet.

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2023

Journeyworker:
All classification $ 12.34

OVERTIME PAY
See (B, E, P, T) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 11, 15, 16, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 9, 11, 15, 16, 25, 26) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:
One (1) year term at the following wage rates:

07/01/2023

1st year $ 16.00
2nd year   17.00
3rd year   18.00

1st year* $ 16.39
2nd year*   17.44
3rd year*   18.54

1st year** $ 18.50
2nd year**   19.50
3rd year**   20.50

*Note: Applies on New Construction & complete renovation
** Note: Applies when working on scaffolds over 34 feet.

Supplemental benefits:
Per hour:

1st year $ 8.69
2nd year   8.69
3rd year   8.69

8-8A/28A-MP

Plumber 11/01/2023

JOB DESCRIPTION  Plumber DISTRICT  2
ENTIRE COUNTIES
Broome, Chenango

PARTIAL COUNTIES
Cortland:  Only the Township of Marathon.
Delaware:  Only the Townships of Andes, Bovina, Colchester, Davenport, Delhi, Deposit, Franklin, Hamden, Hancock, Harpersfield,
Kortright, Masonville, Meredith, Sidney, Stamford, Tompkins and Walton.
Madison:  Only the Township of Georgetown.
Otsego:  Only the Townships of Burlington, Butternuts, Decatur, Edmeston, Hartwick, Laurens, Maryland, Milford, Morris, New Lisbon,
Oneonta, Otego, Pittsfield, Unadilla, Westford and Worchester.
Tioga:  Only the Townships of Newark Valley and Owego.

WAGES
Per hour: 07/01/2023
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Plumber $ 40.38
Steamfitter 40.38

Agency-mandated shift operations:

1. Shift work shall start no earlier than 6AM Monday and will conclude no later than 9AM Saturday (overtime premiums applicable after 8
hours in a shift).

2. Single irregular shiftwork, less than 3 consecutive days will be paid at the rate of time and one-half of the regular hourly rate.

3. 3 consecutive work days or more:
First Shift - No Premium (Starting 6AM-9AM)
Second Shift - Regular hourly rate plus 12%
Third Shift - Regular hourly rate plus 18%

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 14.65
+16.64*

*This portion of the benefit is subject to the SAME PREMIUM as shown for overtime on projects over $100 million in total construction costs
(including engineering & architecture).

OVERTIME PAY
See (B, E, Q, *V) on OVERTIME PAGE
*portion of supplemental benefits subject to V code when project cost is over one hundred million (including engineering & architecture).

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
When a Holiday falls on Sunday, it will be celebrated the following day.  If the holiday falls on a Saturday, it will be observed that day unless
so determined by the Federal Government to be celebrated on a different day.

REGISTERED APPRENTICES
WAGES: One year terms at the following percentage of Journeyman's wage.

1st. 2nd. 3rd. 4th. 5th.
50% 55% 60% 70% 85%

SUPPLEMENTAL BENEFITS per hour:

1st term $ 14.65
+8.10*

All other terms $ 14.65
+12.64*

*This portion of the benefit is subject to the SAME PREMIUM as shown for overtime on projects over $100 million in total construction costs
(including engineering & architecture).

2-112s-SF

Plumber 11/01/2023

JOB DESCRIPTION  Plumber DISTRICT  6
ENTIRE COUNTIES
Chemung, Cortland, Onondaga, Schuyler, Tompkins

PARTIAL COUNTIES
Madison:  Only the Townships of Sullivan, Cazenovia and DeRuyter.
Seneca:  Only the Townships of Covert and Lodi.
Steuben:  Only the Townships of Addison, Bath, Bradford, Campbell, Caton, Corning, Erwin, Hornby, Lindley, Pulteney, Rathbone, Thurston,
Tuscarora, Urbana and Wayne.
Tioga:  Only the Townships of Barton, Berkshire, Candor, Nichols, Richford, Spencer and Tioga.

WAGES
Per hour: 07/01/2023

Plumber/Steamfitter $ 42.01
Pipefitter/Welder/HVAC 42.01
Refrigeration 42.01
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SINGLE IRREGULAR WORK SHIFT: Additional 15% premium added to the wages above for a single irregular work shift outside of normal
working hours.

NOTE - The "Employer Registration" (30.1) use of a '4 Day/10 Hour Work schedules' will no longer be accepted or processed. All registered
projects prior to June 30, 2023 will expire within the granted time frame.

For Pre-Registered Projects Four (4), Ten (10) hour days may be worked at straight time during a week, Monday thru Thursday. Friday may
be used as a make-up day. Tuesday thru Friday may be worked with no make-up day. For further clarification contact your local Bureau
Office.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 26.90*

*NOTE: $10.27 of the supplemental benefits are paid at the same premium as shown for overtime work performed at semi-conductor
manufacturer and/or fabrication plants.

OVERTIME PAY
Time and one half for the 9th & 10th hours Monday thru Friday and first 10 hours on Saturday. All other overtime hours are double-time.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
NOTE: If a holiday falls on Saturday, the holiday will be observed on the prior Friday. If a holiday falls on Sunday, it will be observed on the
following Monday.

REGISTERED APPRENTICES
WAGES per hour: One year terms at the following percentage of the Journeyman's wage:

1st 2nd 3rd 4th 5th
50% 55% 60% 70% 85%

SUPPLEMENTAL BENEFITS per hour*:

1st $ 13.00
2nd 23.56
3rd 23.93
4th 24.66
5th 25.77

*NOTE: Below is the portion of supplemental benefits paid at overtime premiums for work performed at semi-conductor manufacturer and/or
fabrication plants:

1st n/a
2nd $ 8.58
3rd $ 8.77
4th $ 9.14
5th $ 9.71

6-81-SF

Roofer 11/01/2023

JOB DESCRIPTION  Roofer DISTRICT  2
ENTIRE COUNTIES
Broome, Chemung, Chenango, Delaware, Otsego, Schoharie, Schuyler, Steuben, Tioga, Tompkins

WAGES
Per hour: 07/01/2023 06/01/2024 06/01/2025

Additional Additional
Roofer, Waterproofer $ 29.51 $ 2.50** $ 2.50**

+ 0.99*

*This amount is paid for all hours worked, whether regular or premium hours.
**To be allocated at a later date
NOTE ADDITIONAL PREMIUMS PAID FOR THE FOLLOWING WORK LISTED BELOW (amount not subject to overtime premiums):
- On days where more than one shift is worked on the job, the hours worked after 4:30 PM and before 6:30 AM will be paid an additional
$1.90 per hour premium.  This premium is not for use in emergency repair situations.
- Premium of $1.25 per hour will be paid for the application, rip-off or handling of pitch products.  The premium will be paid for pitch that is
showing, covered or buried on the roof.
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- Premium of $1.25 per hour will be paid for asbestos abatement requiring a half face respirator.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 19.84

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages:
Hours per term
0-667 Hrs. $ 20.66 + 0.69*
668-1335 Hrs. 22.14 + 0.74*
1336-2002 Hrs. 23.61 + 0.79*
2003-2669 Hrs. 25.08 + 0.84*
2670-3336 Hrs. 26.56 + 0.89*
3337-4000 Hrs. 28.04 + 0.94*
*This amount is paid for all hours worked, whether regular or premium hours.
NOTE ADDITIONAL PREMIUMS PAID FOR THE FOLLOWING WORK LISTED BELOW (amount not subject to overtime premiums):
- On days where more than one shift is worked on the job, the hours worked after 4:30 PM and before 6:30 AM will be paid an additional
$1.90 per hour premium.  This premium is not for use in emergency repair situations.
- Premium of $1.25 per hour will be paid for the application, rip-off or handling of pitch products.  The premium will be paid for pitch that is
showing, covered or buried on the roof.
- Premium of $1.25 per hour will be paid for asbestos abatement requiring a half face respirator.

Supplemental Benefits:
0-667 Hrs. $ 16.87
668-1335 Hrs. 17.36
1336-2002 Hrs. 17.87
2003-2669 Hrs. 18.35
2670-3336 Hrs. 18.85
3337-4000 Hrs. 19.34

2-203elmi

Sheetmetal Worker 11/01/2023

JOB DESCRIPTION  Sheetmetal Worker DISTRICT  2
ENTIRE COUNTIES
Allegany, Broome, Chemung, Delaware, Otsego, Schuyler, Steuben, Tioga, Tompkins

WAGES
Per hour:

07/01/2023 05/01/2024
Additional

Sheetmetal Worker $ 36.84 $ 1.75*
Polyresin Fiberglass 36.94 1.75*
CAD Operator 37.84 1.75*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman: $ 21.46

OVERTIME PAY
See (*B1, Q) on OVERTIME PAGE
 *On Saturday, time and one half of the hourly rate for the first ten (10) hours, then two (2) times the hourly wage rate for all hours after ten
(10) hours worked.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  Holidays are observed on the Holiday, not on the day that it is locally observed.

REGISTERED APPRENTICES
WAGES per hour:
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Half Year Terms
1st 2nd 3rd 4th 5th 6th 7th 8th

07/01/2023 22.10 22.10 23.94 25.79 27.63 29.47 31.31 33.16

SUPPLEMENTAL BENEFITS per hour:
1st 2nd 3rd 4th 5th 6th 7th 8th

07/01/2023 1.68 1.68 17.85 17.93 18.01 18.09 18.17 18.25
2-112

Sprinkler Fitter 11/01/2023

JOB DESCRIPTION  Sprinkler Fitter DISTRICT  1
ENTIRE COUNTIES
Allegany, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware, Erie, Essex, Franklin,
Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Lewis, Livingston, Madison, Monroe, Montgomery, Niagara, Oneida, Onondaga,
Ontario, Orleans, Oswego, Otsego, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Tioga, Tompkins, Washington, Wayne, Wyoming,
Yates

WAGES
Per hour 07/01/2023

Sprinkler $ 40.04
Fitter

SUPPLEMENTAL BENEFITS
Per hour

Journeyperson $ 28.24

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
Note:  When a holiday falls on Sunday, the following Monday shall be considered a holiday and all work performed on either day shall be at
the double time rate. When a holiday falls on Saturday, the preceding Friday shall be considered a holiday and all work performed on either
day shall be at the double time rate.

REGISTERED APPRENTICES
Wages per hour

One Half Year terms at the following wage.

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 19.15 $ 21.28 $ 23.16 $ 25.29 $ 27.41 $ 29.54 $ 31.67 $ 33.80 $ 35.93 $ 38.05

Supplemental Benefits per hour

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 8.74 $ 8.74 $ 20.32 $ 20.32 $ 20.57 $ 20.57 $ 20.57 $ 20.57 $ 20.57 $ 20.57

1-669

Teamster - Building 11/01/2023

JOB DESCRIPTION  Teamster - Building DISTRICT  6
ENTIRE COUNTIES
Broome, Cayuga, Cortland, Delaware, Onondaga, Seneca, Tompkins, Yates

PARTIAL COUNTIES
Allegany:  Only the Townships of Almond, Burns, and Alfred.
Chenango:  Only the Townships of Afton, Bainbridge, Coventry, Greene, Guilford, Oxford and Smithville.
Madison:  Only the Townships of Cazenovia, DeRuyter, Fenner, Georgetown, Lenox, Nelson and Sullivan.
Oswego:  All Townships except Redfield, Boylston and Sandy Creek.
Otsego:  Only the Townships of Butternuts, Laurens, Maryland, Millford, Morris, Oneonta, Otego, Unadilla, and Worchester.
Steuben:  Only the Townships of Prattsburg, Canisteo, Fremont, Cohoctan, Dansville, Hornell, Hartsville, Greenwood, West Union,
Troupsburg, and Jasper.
Tioga:  Only the Townships of Berkshire, Candor, Newark Valley, Nichols, Owego, Richford, and Tioga. All territory east of
Nichols/Smithboro to Broome County, within State of New York.

WAGES
GROUP  A: Straight Trucks
GROUP  B: Tractor Trailer, Farm Tractor, Fuel Truck.
GROUP  C: Euclid.

Page 56

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Nov 01 2023 PRC Number 2023005686  Tioga County



GROUP  D: On site Mechanic.

Per hour: 07/01/2023 06/01/2024 06/01/2025

Building: (under $ 5 million*)
GROUP  A,B,C,D $ 28.43 $ 31.43 $ 34.43

Building: (over $ 5 million*)
GROUP  A,B $ 29.48 $ 32.48 $ 35.48
GROUP  C 29.83 32.83 35.83
GROUP  D 29.63 32.63 35.63

* Total project cost including General Construction, Plumbing, HVAC and Electrical

SUPPLEMENTAL BENEFITS
Per hour:

(under $5 million*) $ 29.37 $ 30.02 $ 30.87

(over $5 million*) 30.14 30.80 31.67

* Total project cost including General Construction, Plumbing, HVAC and Electrical

OVERTIME PAY
(D, O) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

6-317

Teamster - Building / Heavy&Highway 11/01/2023

JOB DESCRIPTION  Teamster - Building / Heavy&Highway DISTRICT  7
ENTIRE COUNTIES
Chemung, Livingston, Monroe, Ontario, Schuyler, Wayne

PARTIAL COUNTIES
Genesee:  Only in the townships of Oakfield, Elba, Batavia, Byron, Alexander, Bethany, Pavilion, Leroy, Stafford, and Bergen.
Orleans:  Only in the townships of Gaines, Carlton, Barre, Kendall, Murray, Clarendon, and Albion.
Steuben:  Only the Townships of: Addison, Avoca, Bath, Bradford, Cameron, Campbell, Caton, Corning, Erwin, Hornby, Howard, Lindley,
Pulteney, Rathbone, Thurston, Tuscarora, Urbana, Wayland, Wayne, Wheeler, and Woodhull.
Tioga:  Only from Nichols/Smithboro towards the City of Elmira (west).
Wyoming:  Only in the townships of Attica, Orangeville, Wethersfield, Eagle, Genesee Falls, Castile, Ganesville, Perry, Warsaw, Middlebury,
Covington, and Pike.

WAGES
*NOTE - THIS RATE APPLIES ONLY TO MILLING OPERATIONS (ASPHALT or CONCRETE) WHEN MATERIALS ARE TO BE REMOVED
FROM THE PROJECT SITE.

Per hour: 07/01/2023

Teamster - Mill Rate $ 22.64

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 12.70

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

7-118-Mill

Teamster - Building / Heavy&Highway 11/01/2023

JOB DESCRIPTION  Teamster - Building / Heavy&Highway DISTRICT  7
ENTIRE COUNTIES
Chemung, Livingston, Monroe, Ontario, Schuyler, Wayne

PARTIAL COUNTIES
Genesee:  Only in the townships of Oakfield, Elba, Batavia, Byron, Alexander, Bethany, Pavilion, Leroy, Stafford, and Bergen.
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Orleans:  Only in the townships of Gaines, Carlton, Barre, Kendall, Murray, Clarendon, and Albion.
Steuben:  Only the Townships of: Addison, Avoca, Bath, Bradford, Cameron, Campbell, Caton, Corning, Erwin, Hornby, Howard, Lindley,
Pulteney, Rathbone, Thurston, Tuscarora, Urbana, Wayland, Wayne, Wheeler, and Woodhull.
Tioga:  Only from Nichols/Smithboro towards the City of Elmira (west).
Wyoming:  Only in the townships of Attica, Orangeville, Wethersfield, Eagle, Genesee Falls, Castile, Ganesville, Perry, Warsaw, Middlebury,
Covington, and Pike.

WAGES
GROUP #1: Warehousemen*, Yardmen*, Truck helpers, Pickups, Panel trucks, Flatboy material trucks (straight jobs), Single Axle dump
trucks, Dumpsters, Material Checkers/Receivers*, Greasers, Tiremen, Mechanics Helpers/Parts Chasers.
GROUP #2: Tandems and Batch Trucks, Mechanics.
GROUP #3: Semi-trailers, Low-Boy trucks, Asphalt distributor trucks, and Agitator, Mixer trucks and Dumpcrete type vehicles, Truck
mechanic, Fuel trucks.
GROUP #4: Articulated off-road material hauler, Specialized earth moving equipment, Euclid type, or similar off-highway equipment, where
not self-loaded, Straddle (Ross) carrier, and self-contained concrete mobile truck.
GROUP #5: Off-highway Tandem back-dump, Twin engine equipment and double-hitched equipment where not self-loaded.

*NOTE - Applies when a temporary warehouse structure is built/utilized specifically for a public work project.

Per hour: 07/01/2023

GROUP  #1 $ 26.78
GROUP  #2 26.83
GROUP  #3 26.88
GROUP  #4 27.03
GROUP  #5 27.18

Additional $1.50 per hour for hazardous waste removal work on a City, County, State and/or Federal Designated waste site and regulations
require employee to use or wear personal protection.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 26.37

OVERTIME PAY
See (B, E, Q) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE

7-118

Teamster - Heavy&Highway 11/01/2023

JOB DESCRIPTION  Teamster - Heavy&Highway DISTRICT  2
ENTIRE COUNTIES
Broome, Delaware

PARTIAL COUNTIES
Chenango:  Only the Townships of Smithville, Greene, Coventry, Oxford, Afton, Bainbridge and Guilford.
Otsego:  Only the Townships of Butternuts, Laurens, Maryland, Milford, Morris, Oneonta, Otego, Unadilla and Worchester.
Tioga:  Only the Townships of Nichols, Tioga, Candor, Richford, Berkshire, Newark Valley and Owego.

WAGES
Per hour:

GROUP #1: Warehousemen, Yardmen, Truck Helpers, Pickups, Panel Trucks, Flatboy Material Trucks (straight jobs), Single Axle Dump
Trucks, Dumpsters, Material Checkers and Receivers, Greasers, Truck Tiremen, Mechanic Helpers and Parts Chasers, Tandems and Batch
Trucks, Mechanics, Dispatcher. Semi-Trailers, Low-boy Trucks, Asphalt Distributor Trucks, Agitator, Mixer Trucks and Dumpcrete type
vehicles, Truck Mechanic, Fuel Trucks.

GROUP #2: Specialized Earth Moving Equipment-Euclid type or similar off-highway where not self-loading. Straddle (Ross) Carrier, and self-
contained concrete mobile truck. Off-highway Tandem Back-Dump, Twin Engine Equipment and Double-Hitched Equipment where not self-
loading.

07/01/2023 07/01/2024
Group #1 $ 31.57 $ 33.57
Group #2   31.66   33.66

NOTES
- An additional $1.50 per hour shall be paid to an employee who performs hazardous waste removal work on a City, County, State and/or
Federally designated waste site where employee is required to use or wear personal protective equipment.
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- A single irregular work shift can star an time between 5:00pm and 1:00am.  All employees who work a single irregular shift on governmental
mandated night work shall be paid an additional $2.50 per hour (applicable on projects bid on or after 07/01/2020).

SUPPLEMENTAL BENEFITS
Per hour paid:

07/01/2023 07/01/2024
$ 27.26 $ 27.76

OVERTIME PAY
See (B, E, Q, X) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6) on HOLIDAY PAGE
Overtime: See (5, 6) on HOLIDAY PAGE
If a holiday falls on Sunday, it will be celebrated Monday.
Any employee laid off within the week in which a holiday falls shall receive holiday pay.

2-317(Bing)

Welder 11/01/2023

JOB DESCRIPTION  Welder DISTRICT  1
ENTIRE COUNTIES
Albany, Allegany, Bronx, Broome, Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango, Clinton, Columbia, Cortland, Delaware,
Dutchess, Erie, Essex, Franklin, Fulton, Genesee, Greene, Hamilton, Herkimer, Jefferson, Kings, Lewis, Livingston, Madison, Monroe,
Montgomery, Nassau, New York, Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saratoga, Schenectady, Schoharie, Schuyler, Seneca, St. Lawrence, Steuben, Suffolk, Sullivan, Tioga, Tompkins,
Ulster, Warren, Washington, Wayne, Westchester, Wyoming, Yates

WAGES
Per hour 07/01/2023

Welder: To be paid the same rate of the mechanic performing the work.*

*EXCEPTION: If a specific welder certification is required, then the 'Certified Welder' rate in that trade tag will be paid.

OVERTIME PAY
HOLIDAY

1-As Per Trade
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Overtime Codes
 
Following is an explanation of the code(s) listed in the OVERTIME section of each classification contained in the attached schedule.
Additional requirements may also be listed in the HOLIDAY section. 
 
NOTE: Supplemental Benefits are 'Per hour worked' (for each hour worked) unless otherwise noted
 
 

( AA ) Time and one half of the hourly rate after 7 and one half hours per day

( A  ) Time and one half of the hourly rate after 7 hours per day

( B  ) Time and one half of the hourly rate after 8 hours per day

( B1 ) Time and one half of the hourly rate for the 9th & 10th hours week days and the 1st 8 hours on Saturday.
Double the hourly rate for all additional hours

( B2 ) Time and one half of the hourly rate after 40 hours per week

( C  ) Double the hourly rate after 7 hours per day

( C1 ) Double the hourly rate after 7 and one half hours per day

( D  ) Double the hourly rate after 8 hours per day

( D1 ) Double the hourly rate after 9 hours per day

( E  ) Time and one half of the hourly rate on Saturday

( E1 ) Time and one half 1st 4 hours on Saturday;  Double the hourly rate all additional Saturday hours

( E2 ) Saturday may be used as a make-up day at straight time when a day is lost during that week due to inclement
weather

( E3 ) Between November 1st and March 3rd Saturday may be used as a make-up day at straight time when a day is
lost during that week due to inclement weather, provided a given employee has worked between 16 and 32
hours that week

( E4 ) Saturday and Sunday may be used as a make-up day at straight time when a day is lost during that week due
to inclement weather

( E5 ) Double time after 8 hours on Saturdays

( F  ) Time and one half of the hourly rate on Saturday and Sunday

( G  ) Time and one half of the hourly rate on Saturday and Holidays

( H  ) Time and one half of the hourly rate on Saturday, Sunday, and Holidays

( I  ) Time and one half of the hourly rate on Sunday

( J  ) Time and one half of the hourly rate on Sunday and Holidays

( K  ) Time and one half of the hourly rate on Holidays

( L  ) Double the hourly rate on Saturday

( M  ) Double the hourly rate on Saturday and Sunday

( N  ) Double the hourly rate on Saturday and Holidays

( O  ) Double the hourly rate on Saturday, Sunday, and Holidays

( P  ) Double the hourly rate on Sunday

( Q  ) Double the hourly rate on Sunday and Holidays

( R  ) Double the hourly rate on Holidays

( S  ) Two and one half times the hourly rate for Holidays
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( S1 ) Two and one half times the hourly rate the first 8 hours on Sunday or Holidays  One and one half times the
hourly rate all additional hours.

( T  ) Triple the hourly rate for Holidays

( U  ) Four times the hourly rate for Holidays

( V  ) Including benefits at SAME PREMIUM as shown for overtime

( W  ) Time and one half for benefits on all overtime hours.

( X  ) Benefits payable on Paid Holiday at straight time. If worked, additional benefit amount will be required for
worked hours. (Refer to other codes listed.)
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Holiday Codes
 
PAID Holidays:
 
Paid Holidays are days for which an eligible employee receives a regular day's pay, but is not required to perform work. If an employee
works on a day listed as a paid holiday, this remuneration is in addition to payment of the required prevailing rate for the work actually
performed.
 
OVERTIME Holiday Pay:
 
Overtime holiday pay is the premium pay that is required for work performed on specified holidays.  It is only required where the employee
actually performs work on such holidays.  The applicable holidays are listed under HOLIDAYS: OVERTIME. The required rate of pay for
these covered holidays can be found in the OVERTIME PAY section listings for each classification.
 
Following is an explanation of the code(s) listed in the HOLIDAY section of each classification contained in the attached schedule. The
Holidays as listed below are to be paid at the wage rates at which the employee is normally classified.
 
 

( 1 ) None

( 2 ) Labor Day

( 3 ) Memorial Day and Labor Day

( 4 ) Memorial Day and July 4th

( 5 ) Memorial Day, July 4th, and Labor Day

( 6 ) New Year's, Thanksgiving, and Christmas

( 7 ) Lincoln's Birthday, Washington's Birthday, and Veterans Day

( 8 ) Good Friday

( 9 ) Lincoln's Birthday

( 10 ) Washington's Birthday

( 11 ) Columbus Day

( 12 ) Election Day

( 13 ) Presidential Election Day

( 14 ) 1/2 Day on Presidential Election Day

( 15 ) Veterans Day

( 16 ) Day after Thanksgiving

( 17 ) July 4th

( 18 ) 1/2 Day before Christmas

( 19 ) 1/2 Day before New Years

( 20 ) Thanksgiving

( 21 ) New Year's Day

( 22 ) Christmas

( 23 ) Day before Christmas

( 24 ) Day before New Year's

( 25 ) Presidents' Day

( 26 ) Martin Luther King, Jr. Day

( 27 ) Memorial Day

( 28 ) Easter Sunday
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( 29 ) Juneteenth

Page 63

Prevailing Wage Rates for 07/01/2023 - 06/30/2024 Published by the New York State Department of Labor
Last Published on Nov 01 2023 PRC Number 2023005686



New York State Department of Labor - Bureau of Public Work 
State Office Building Campus 

Building 12 - Room 130 
Albany, New York  12226

REQUEST FOR WAGE AND SUPPLEMENT INFORMATION 
As Required by Articles 8 and 9 of the NYS  Labor Law

Fax (518) 485-1870 or mail this form for new schedules or for determination for additional occupations.
This Form Must Be Typed

Submitted By:
(Check Only One) Contracting Agency Architect or Engineering Firm Public Work District Office Date:

A. Public Work Contract to be let by: (Enter Data Pertaining to Contracting/Public Agency)

1. Name and complete address (Check if new or change)

Telephone Fax

E-Mail:

2. NY State Units (see Item 5).

01 DOT
02 OGS

03 Dormitory Authority

04 State University
Construction Fund

05 Mental Hygiene
Facilities Corp.

 06 OTHER N.Y. STATE UNIT

07 City
08 Local School District
09 Special Local District, i.e.,

Fire, Sewer, Water District
1O Village
11 Town
12 County
13 Other Non-N.Y. State

(Describe)

3. SEND REPLY TO (check if new or change)
Name and complete address:

Telephone

E-Mail:

4. SERVICE REQUIRED. Check appropriate box and provide project
information.

New Schedule of Wages and Supplements.

APPROXIMATE BID DATE :

Additional Occupation and/or Redetermination

PRC NUMBER ISSUED PREVIOUSLY FOR
THIS PROJECT :

OFFICE USE ONLY

B. PROJECT PARTICULARS

5. Project Title

Description of Work

Contract Identification Number

Note: For NYS units, the OSC Contract No.

6. Location of Project:
Location on Site

Route No/Street Address

Village or City

Town

County

7. Nature of Project - Check One:

1. New Building
2. Addition to Existing Structure
3. Heavy and Highway Construction (New and Repair)
4. New Sewer or Waterline
5. Other New Construction (Explain)
6. Other Reconstruction, Maintenance, Repair or Alteration
7. Demolition
8. Building Service Contract

8. OCCUPATION FOR PROJECT :

Construction (Building, Heavy
Highway/Sewer/Water)
Tunnel
Residential
Landscape Maintenance
Elevator maintenance
Exterminators, Fumigators
Fire Safety Director, NYC Only

Fuel Delivery
Guards, Watchmen
Janitors, Porters, Cleaners, 
Elevator Operators
Moving furniture and
equipment
Trash and refuse removal
Window cleaners
Other (Describe)

9. Does this project comply with the Wicks Law involving separate bidding? YES NO

10.Name and Title of Requester
Signature

PW 39 (06-16) SEE PAGE TWO FOR LAWS RELATING TO PUBLIC WORK CONTRACTS

Fax



NEW YORK STATE DEPARTMENT OF LABOR 

Bureau of Public Work - Debarment List 

LIST OF EMPLOYERS INELIGIBLE TO BID ON OR BE 

AWARDED ANY PUBLIC WORK CONTRACT 

Under Article 8 and Article 9 of the NYS Labor Law, a contractor, sub-contractor and/or 

its successor shall be debarred and ineligible to submit a bid on or be awarded any 

public work or public building service contract/sub-contract with the state, any municipal 

corporation or public body for a period of five (5) years from the date of debarment when: 

• Two (2) final determinations have been rendered within any consecutive six-year (6)

period determining that such contractor, sub-contractor and/or its successor has

WILLFULLY failed to pay the prevailing wage and/or supplements;

• One (1) final determination involves falsification of payroll records or the kickback of

wages and/or supplements.

The agency issuing the determination and providing the information, is denoted under the 

heading 'Fiscal Officer'. DOL = New York State Department of Labor; NYC= New York City 

Comptroller's Office; AG = New York State Attorney General's Office; DA= County District 

Attorney's Office. 

Debarment Database: To search for contractors, sub-contractors and/or their successors 

debarred from bidding or being awarded any public work contract or subcontract under NYS 

Labor Law Articles 8 and 9, or under NYS Workers' Compensation Law Section 141-b, 

access the database at this link: https://apps.labor.ny.gov/EDList/searchPage.do 

For inquiries where WCB is listed as the "Agency", please call 1-866-546-9322 
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AGENCY Fiscal Officer FEIN EMPLOYER NAME EMPLOYER
DBA NAME

ADDRESS DEBARMENT
START DATE

DEBARMENT
END DATE

DOL DOL *****5754 0369 CONTRACTORS, LLC 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

DOL DOL *****4018 ADIRONDACK BUILDING
RESTORATION INC.

4156 WILSON ROAD EAST
TABERG NY 13471

03/26/2019 03/26/2024

DOL AG *****1812 ADVANCED BUILDERS & LAND
DEVELOPMENT, INC.

400 OSER AVE
#2300HAUPPAUGE NY 11788

09/11/2019 09/11/2024

DOL DOL *****1687 ADVANCED SAFETY
SPRINKLER INC

261 MILL ROAD
P.O BOX 296EAST AURORA

NY 14052

05/29/2019 05/29/2024

DOL NYC ALL COUNTY SEWER & DRAIN,
INC.

7 GREENFIELD DR
WARWICK NY 10990

03/25/2022 03/25/2027

DOL NYC AMJED PARVEZ 401 HANOVER AVENUE
STATEN ISLAND NY 10304

01/11/2021 01/11/2026

DOL DOL ANGELO F COKER 2610 SOUTH SALINA STREET
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL ANGELO F COKER 2610 SOUTH SALINA STREET
SUITE 14SYRACUSE NY 13205

12/04/2018 12/04/2023

DOL DOL ANGELO GARCIA 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

DOL DOL ANGELO TONDO 449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL ANITA SALERNO 158 SOLAR ST
SYRACUSE NY 13204

01/07/2019 01/07/2024

DOL DOL *****4231 ANKER'S ELECTRIC SERVICE,
INC.

10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL NYC ARADCO CONSTRUCTION
CORP

115-46 132RD ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL DOL ARNOLD A. PAOLINI 1250 BROADWAY ST
BUFFALO NY 14212

02/03/2020 02/03/2025

DOL NYC ARSHAD MEHMOOD 168-42 88TH AVENUE
JAMAICA NY 11432

11/20/2019 11/20/2024

DOL NYC AVM CONSTRUCTION CORP 117-72 123RD ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL NYC AZIDABEGUM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL DOL *****8421 B & B DRYWALL, INC 206 WARREN AVE
APT 1WHITE PLAINS NY 10603

12/14/2021 12/14/2026

DOL NYC BALWINDER SINGH 421 HUDSON ST
SUITE C5NEW YORK NY 10014

02/20/2019 02/20/2024

DOL NYC *****8416 BEAM CONSTRUCTION, INC. 50 MAIN ST
WHITE PLAINS NY 10606

01/04/2019 01/04/2024

DOL DOL BERNARD BEGLEY 38 LONG RIDGE ROAD
BEDFORD NY 10506

12/18/2019 12/18/2024

DOL NYC *****2113 BHW CONTRACTING, INC. 401 HANOVER AVENUE
STATEN ISLAND NY 10304

01/11/2021 01/11/2026

DOL DOL *****3627 BJB CONSTRUCTION CORP. 38 LONG RIDGE ROAD
BEDFORD NY 10506

12/18/2019 12/18/2024

DOL DOL *****4512 BOB BRUNO EXCAVATING,
INC

5 MORNINGSIDE DR
AUBURN NY 13021

05/28/2019 05/28/2024

DOL DOL BOGDAN MARKOVSKI 370 W. PLEASANTVIEW AVE
SUITE 2.329HACKENSACK NJ

07601

02/11/2019 02/11/2024

DOL DOL BRADLEY J SCHUKA 4 BROTHERS ROAD
WAPPINGERS FALLS NY 12590

10/20/2020 10/20/2025

DOL DOL *****9383 C.C. PAVING AND
EXCAVATING, INC.

2610 SOUTH SALINA ST
SUITE 12SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL *****9383 C.C. PAVING AND
EXCAVATING, INC.

2610 SOUTH SALINA ST
SUITE 12SYRACUSE NY 13205

12/04/2018 12/04/2023

DOL DOL *****4083 C.P.D. ENTERPRISES, INC P.O BOX 281
WALDEN NY 12586

03/03/2020 03/03/2025

DOL DOL *****5161 CALADRI DEVELOPMENT
CORP.

1223 PARK ST.
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL DOL *****3391 CALI ENTERPRISES, INC. 1223 PARK STREET
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL NYC CALVIN WALTERS 465 EAST THIRD ST
MT. VERNON NY 10550

09/09/2019 09/09/2024

DOL AG *****7247 CENTURY CONCRETE CORP 2375 RAYNOR ST
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****0026 CHANTICLEER
CONSTRUCTION LLC

4 BROTHERS ROAD
WAPPINGERS FALLS NY 12590

10/20/2020 10/20/2025
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DOL NYC *****2117 CHARAN ELECTRICAL

ENTERPRISES
9-11 40TH AVENUE

LONG ISLAND CITY NY 11101
09/26/2023 09/26/2028

DOL NYC CHARLES ZAHRADKA 863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL CHRISTOPHER GRECO 26 NORTH MYRTLE AVENUE
SPRING VALLEY NY 10956

02/18/2021 02/18/2026

DOL DOL CHRISTOPHER
PAPASTEFANOU A/K/A CHRIS

PAPASTEFANOU

1445 COMMERCE AVE
BRONX NY 10461

05/30/2019 05/30/2024

DOL DOL CRAIG JOHANSEN 10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL DOL *****3228 CROSS-COUNTY
LANDSCAPING AND TREE

SERVICE, INC.

ROCKLAND
TREE

SERVICE

26 NORTH MYRTLE AVENUE
SPRING VALLEY NY 10956

02/18/2021 02/18/2026

DOL DOL *****2524 CSI ELECTRICAL &
MECHANICAL INC

42-32 235TH ST
DOUGLASTON NY 11363

01/14/2019 01/14/2024

DOL DOL *****7619 DANCO CONSTRUCTION
UNLIMITED INC.

485 RAFT AVENUE
HOLBROOK NY 11741

10/19/2021 10/19/2026

DOL DOL DANIEL ROBERT MCNALLY 7 GREENFIELD DRIVE
WARWICK NY 10990

03/25/2022 03/25/2027

DOL DOL DARIAN L COKER 2610 SOUTH SALINA ST
SUITE 2CSYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL DARIAN L COKER 2610 SOUTH SALINA ST
SUITE 2CSYRACUSE NY 13205

12/04/2018 12/04/2023

DOL NYC DAVID WEINER 14 NEW DROP LANE
2ND FLOORSTATEN ISLAND

NY 10306

11/14/2019 11/14/2024

DOL DOL DELPHI PAINTING &
DECORATING CO INC

1445 COMMERCE AVE
BRONX NY 10461

05/30/2019 05/30/2024

DOL DOL *****5175 EAGLE MECHANICAL AND
GENERAL CONSTRUCTION

LLC

11371 RIDGE RD
WOLCOTT NY 14590

02/03/2020 02/03/2025

DOL AG EDWIN HUTZLER 23 NORTH HOWELLS RD
BELLPORT NY 11713

08/04/2021 08/04/2026

DOL DA EDWIN HUTZLER 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL EFTIS GROUP INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL DOL *****0780 EMES HEATING & PLUMBING
CONTR

5 EMES LANE
MONSEY NY 10952

01/20/2002 01/20/3002

DOL NYC *****5917 EPOCH ELECTRICAL, INC 97-18 50TH AVE
CORONA NY 11368

04/19/2018 04/19/2024

DOL DOL FAIGY LOWINGER 11 MOUNTAIN RD
28 VAN BUREN DRMONROE

NY 10950

03/20/2019 03/20/2024

DOL DA FREDERICK HUTZLER 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL NYC *****6616 G & G MECHANICAL
ENTERPRISES, LLC.

1936 HEMPSTEAD TURNPIKE
EAST MEDOW NY 11554

11/29/2019 11/29/2024

DOL DOL GABRIEL FRASSETTI 04/10/2019 04/10/2024

DOL NYC GAYATRI MANGRU 21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL DA GEORGE LUCEY 150 KINGS STREET
BROOKLYN NY 11231

01/19/1998 01/19/2998

DOL DOL GIGI SCHNECKENBURGER 261 MILL RD
EAST AURORA NY 14052

05/29/2019 05/29/2024

DOL DA GIOVANNA TRAVALJA 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL DA *****0213 GORILLA CONTRACTING
GROUP, LLC

505 MANHATTAN AVE
WEST BABYLON NY 11704

10/05/2023 10/05/2028

DOL DOL HANS RATH 24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL HERBERT CLEMEN 42 FOWLER AVENUE
CORTLAND MANOR NY 10567

01/24/2023 01/24/2028

DOL DOL HERBERT CLEMEN 42 FOWLER AVENUE
CORTLAND MANOR NY 10567

10/25/2022 10/25/2027

DOL DOL IRENE KASELIS 32 PENNINGTON AVE
WALDWICK NJ 07463

05/30/2019 05/30/2024

DOL DOL *****9211 J. WASE CONSTRUCTION
CORP.

8545 RT 9W
ATHENS NY 12015

03/09/2021 03/09/2026

DOL DOL J.M.J CONSTRUCTION 151 OSTRANDER AVENUE
SYRACUSE NY 13205

11/21/2022 11/21/2027

DOL DOL J.R. NELSON CONSTRUCTION 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027
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DOL DOL J.R. NELSON CONSTRUCTION 531 THIRD STREET

ALBANY NY 12206
10/25/2022 10/25/2027

DOL DOL J.R. NELSON, LLC 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL J.R. NELSON, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL J.R.N COMPANIES, LLC 531 THIRD STREET
ALBANY NY 12206

12/12/2022 12/12/2027

DOL DOL J.R.N COMPANIES, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL *****1147 J.R.N. CONSTRUCTION, LLC 531 THIRD ST
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL JAMES J. BAKER 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL JASON P. RACE 3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****7993 JBS DIRT, INC. 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL *****2435 JEFFEL D. JOHNSON JMJ7 AND
SON

5553 CAIRNSTRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JEFFEL JOHNSON ELITE
CARPENTER REMODEL AND

CONSTRUCTION

C2 EVERGREEN CIRCLE
LIVERPOOL NY 13090

11/21/2022 11/21/2027

DOL DOL *****2435 JEFFREY M. JOHNSON JMJ7 AND
SON

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL NYC JENNIFER GUERRERO 1936 HEMPSTEAD TURNPIKE
EAST MEADOW NY 11554

11/29/2019 11/29/2024

DOL DOL JIM PLAUGHER 17613 SANTE FE LINE ROAD
WAYNEFIELD OH 45896

07/16/2021 07/16/2026

DOL DOL JMJ7 & SON CONSTRUCTION,
LLC

5553 CAIRNS TRAIL
LIVERPOOL NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 AND SONS
CONTRACTORS

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS 7014 13TH AVENUE
BROOKLYN NY 11228

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS AND
SONS

5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JMJ7 CONTRACTORS, LLC 5553 CAIRNS TRAIL
CLAY NY 13041

11/21/2022 11/21/2027

DOL DOL JOHN GOCEK 14B COMMERCIAL AVE
ALBANY NY 12065

11/14/2019 11/14/2024

DOL DOL JOHN MARKOVIC 47 MANDON TERRACE
HAWTHORN NJ 07506

03/29/2021 03/29/2026

DOL DOL JOHN WASE 8545 RT 9W
ATHENS NY 12015

03/09/2021 03/09/2026

DOL DOL JON E DEYOUNG 261 MILL RD
P.O BOX 296EAST AURORA

NY 14052

05/29/2019 05/29/2024

DOL DOL JORGE RAMOS 8970 MIKE GARCIA DR
MANASSAS VA 20109

07/16/2021 07/16/2026

DOL DOL JOSEPH K. SALERNO 1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL JOSEPH K. SALERNO II 1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****5116 JP RACE PAINTING, INC. T/A
RACE PAINTING

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027
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DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET

ALBANY NY 12206
12/22/2022 12/22/2027

DOL DOL JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL JULIUS AND GITA BEHREND 5 EMES LANE
MONSEY NY 10952

11/20/2002 11/20/3002

DOL DOL KARIN MANGIN 796 PHELPS ROAD
FRANKLIN LAKES NJ 07417

12/01/2020 12/01/2025

DOL DOL KATE E. CONNOR 7088 INTERSTATE ISLAND RD
SYRACUSE NY 13209

03/31/2021 03/31/2026

DOL DOL *****2959 KELC DEVELOPMENT, INC 7088 INTERSTATE ISLAND RD
SYRACUSE NY 13209

03/31/2021 03/31/2026

DOL DOL KIMBERLY F. BAKER 7901 GEE ROAD
CANASTOTA NY 13032

08/17/2021 08/17/2026

DOL DOL KMA GROUP II, INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL DOL *****1833 KMA GROUP INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL DOL KMA INSULATION, INC. 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028

DOL NYC KULWANT S. DEOL 9-11 40TH AVENUE
LONG ISLAND CITY NY 11101

09/26/2023 09/26/2028

DOL DA *****8816 LAKE CONSTRUCTION AND
DEVELOPMENT
CORPORATION

150 KINGS STREET
BROOKLYN NY 11231

08/19/1998 08/19/2998

DOL DOL LEROY E. NELSON JR 531 THIRD ST
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL LEROY E. NELSON JR 531 THIRD ST
ALBANY NY 12206

12/22/2022 12/22/2027

DOL AG *****3291 LINTECH ELECTRIC, INC. 3006 TILDEN AVE
BROOKLYN NY 11226

02/16/2022 02/16/2027

DOL DOL LOUIS A. CALICCHIA 1223 PARK ST.
PEEKSKILL NY 10566

05/17/2021 05/17/2026

DOL NYC LUBOMIR PETER SVOBODA 27 HOUSMAN AVE
STATEN ISLAND NY 10303

12/26/2019 12/26/2024

DOL NYC M & L STEEL & ORNAMENTAL
IRON CORP.

27 HOUSMAN AVE
STATEN ISLAND NY 10303

12/26/2019 12/26/2024

DOL DOL *****2196 MAINSTREAM SPECIALTIES,
INC.

11 OLD TOWN RD
SELKIRK NY 12158

02/02/2021 02/02/2026

DOL DA MANUEL P TOBIO 150 KINGS STREET
BROOKLYN NY 14444

08/19/1998 08/19/2998

DOL DA MANUEL TOBIO 150 KINGS STREET
BROOKLYN NY 11231

08/19/1998 08/19/2998

DOL NYC MAREK FABIJANOWSKI 50 MAIN ST
WHITE PLAINS NY 10606

01/04/2019 01/04/2024

DOL NYC MARIA NUBILE 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

DOL DOL MATTHEW P. KILGORE 4156 WILSON ROAD EAST
TABERG NY 13471

03/26/2019 03/26/2024

DOL DOL *****4829 MILESTONE ENVIRONMENTAL
CORPORATION

704 GINESI DRIVE
SUITE 29MORGANVILLE NJ

07751

04/10/2019 04/10/2024

DOL NYC *****9926 MILLENNIUM FIRE
PROTECTION, LLC

325 W. 38TH STREET
SUITE 204NEW YORK NY

10018

11/14/2019 11/14/2024

DOL NYC *****0627 MILLENNIUM FIRE SERVICES,
LLC

14 NEW DROP LNE
2ND FLOORSTATEN ISLAND

NY 10306

11/14/2019 11/14/2024

DOL DOL *****1320 MJC MASON CONTRACTING,
INC.

42 FOWLER AVENUE
CORTLAND MANOR NY 10567

10/25/2022 10/25/2027

DOL DOL *****1320 MJC MASON CONTRACTING,
INC.

42 FOWLER AVENUE
CORTLAND MANOR NY 10567

01/24/2023 01/24/2028

DOL NYC MUHAMMED A. HASHEM 524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL NYC NAMOW, INC. 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

DOL DOL *****7790 NATIONAL BUILDING &
RESTORATION CORP

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DOL *****1797 NATIONAL CONSTRUCTION
SERVICES, INC

1010 TILDEN AVE
UTICA NY 13501

07/24/2023 07/24/2028

DOL DA *****9786 NATIONAL INSULATION & GC
CORP

180 MILLER PLACE
HICKSVILLE NY 11801

12/12/2018 12/12/2023
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DOL NYC NAVIT SINGH 402 JERICHO TURNPIKE

NEW HYDE PARK NY 11040
08/10/2022 08/10/2027

DOL DA NICHOLAS T. ANALITIS 505 MANHATTAN AVE
WEST BABYLON NY 11704

10/05/2023 10/05/2028

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

03/01/2022 03/01/2027

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

11/15/2022 11/15/2027

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

09/29/2021 09/29/2026

DOL DOL NICHOLE E. FRASER A/K/A
NICHOLE RACE

3469 STATE RT. 69
PERISH NY 13131

02/09/2022 02/09/2027

DOL DOL *****7429 NICOLAE I. BARBIR BESTUCCO
CONSTRUCTI

ON, INC.

444 SCHANTZ ROAD
ALLENTOWN PA 18104

09/17/2020 09/17/2025

DOL NYC *****5643 NYC LINE CONTRACTORS,
INC.

402 JERICHO TURNPIKE
NEW HYDE PARK NY 11040

08/10/2022 08/10/2027

DOL DOL PAULINE CHAHALES 935 S LAKE BLVD
MAHOPAC NY 10541

03/02/2021 03/02/2026

DOL DOL PETER STEVENS 11 OLD TOWN ROAD
SELKIRK NY 12158

02/02/2021 02/02/2026

DOL DOL PETER STEVENS 8269 21ST ST
BELLEROSE NY 11426

12/22/2022 12/22/2027

DOL DOL *****0466 PRECISION BUILT FENCES,
INC.

1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL NYC RASHEL CONSTRUCTION
CORP

524 MCDONALD AVENUE
BROOKLYN NY 11218

09/17/2020 09/17/2025

DOL DOL *****1068 RATH MECHANICAL
CONTRACTORS, INC.

24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL DOL *****2633 RAW POWER ELECTRIC
CORP.

3 PARK CIRCLE
MIDDLETOWN NY 10940

07/11/2022 07/11/2027

DOL DA *****7559 REGAL CONTRACTING INC. 24 WOODBINE AVE
NORTHPORT NY 11768

10/01/2020 10/01/2025

DOL DOL *****9148 RICH T CONSTRUCTION 107 WILLOW WOOD LANE
CAMILLUS NY 13031

11/13/2018 11/13/2023

DOL DOL RICHARD REGGIO 1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL DOL RICHARD TIMIAN JR. 108 LAMONT AVE
SYRACUSE NY 13209

11/13/2018 11/13/2023

DOL DOL ROBBYE BISSESAR 89-51 SPRINGFIELD BLVD
QUEENS VILLAGE NY 11427

01/11/2003 01/11/3003

DOL DOL ROBERT A. VALERINO 3841 LANYARD COURT
NEW PORT RICHEY FL 34652

07/09/2019 07/09/2024

DOL DOL ROBERT BRUNO 5 MORNINGSIDE DRIVE
AUBURN NY 13021

05/28/2019 05/28/2024

DOL DOL ROMEO WARREN 161 ROBYN RD
MONROE NY 10950

07/11/2022 07/11/2027

DOL DOL RONALD MESSEN 14B COMMERCIAL AVE
ALBANY NY 12065

11/14/2019 11/14/2024

DOL DOL *****7172 RZ & AL INC. 198 RIDGE AVENUE
VALLEY STREAM NY 11581

06/06/2022 06/06/2027

DOL DOL *****1365 S & L PAINTING, INC. 11 MOUNTAIN ROAD
P.O BOX 408MONROE NY

10950

03/20/2019 03/20/2024

DOL DOL SAL FRESINA MASONRY
CONTRACTORS, INC.

1935 TEALL AVENUE
SYRACUSE NY 13206

07/16/2021 07/16/2026

DOL DOL SAL MASONRY
CONTRACTORS, INC.

(SEE COMMENTS)
SYRACUSE NY 13202

07/16/2021 07/16/2026

DOL DOL *****9874 SALFREE ENTERPRISES INC P.O BOX 14
2821 GARDNER RDPOMPEI NY

13138

07/16/2021 07/16/2026

DOL DOL SALVATORE A FRESINA A/K/A
SAM FRESINA

107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13218

07/16/2021 07/16/2026

DOL DOL SAM FRESINA 107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13218

07/16/2021 07/16/2026

DOL NYC *****0349 SAM WATERPROOFING INC 168-42 88TH AVENUE
APT.1 AJAMAICA NY 11432

11/20/2019 11/20/2024

DOL DA *****0476 SAMCO ELECTRIC CORP. 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL NYC *****1130 SCANA CONSTRUCTION
CORP.

863 WASHINGTON STREET
FRANKLIN SQUARE NY 11010

03/10/2020 03/10/2025

DOL DOL *****2045 SCOTT DUFFIE DUFFIE'S
ELECTRIC,

INC.

P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025
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DOL DOL SCOTT DUFFIE P.O BOX 111

CORNWALL NY 12518
03/03/2020 03/03/2025

DOL NYC *****6597 SHAIRA CONSTRUCTION
CORP.

421 HUDSON STREET
SUITE C5NEW YORK NY 10014

02/20/2019 02/20/2024

DOL DOL SHULEM LOWINGER 11 MOUNTAIN ROAD
28 VAN BUREN DRMONROE

NY 10950

03/20/2019 03/20/2024

DOL DA SILVANO TRAVALJA 3735 9TH ST
LONG ISLAND CITY NY 11101

01/05/2023 01/05/2028

DOL DOL *****0440 SOLAR GUYS INC. 8970 MIKE GARCIA DR
MANASSAS VA 20109

07/16/2021 07/16/2026

DOL NYC SOMATIE RAMSUNAHAI 115-46 132ND ST
SOUTH OZONE PARK NY

11420

09/17/2020 09/17/2025

DOL DOL *****2221 SOUTH BUFFALO ELECTRIC,
INC.

1250 BROADWAY ST
BUFFALO NY 14212

02/03/2020 02/03/2025

DOL NYC *****3661 SPANIER BUILDING
MAINTENANCE CORP

200 OAK DRIVE
SYOSSET NY 11791

03/14/2022 03/14/2027

DOL DOL STANADOS KALOGELAS 485 RAFT AVENUE
HOLBROOK NY 11741

10/19/2021 10/19/2026

DOL DOL *****3496 STAR INTERNATIONAL INC 89-51 SPRINGFIELD BLVD
QUEENS VILLAGE NY 11427

08/11/2003 08/11/3003

DOL DOL *****6844 STEAM PLANT AND CHX
SYSTEMS INC.

14B COMMERCIAL AVENUE
ALBANY NY 12065

11/14/2019 11/14/2024

DOL DOL *****9933 STEED GENERAL
CONTRACTORS, INC.

1445 COMMERCE AVE
BRONX NY 10461

05/30/2019 05/30/2024

DOL DOL *****9528 STEEL-IT, LLC. 17613 SANTE FE LINE ROAD
WAYNESFIELD OH 45896

07/16/2021 07/16/2026

DOL DOL STEFANOS PAPASTEFANOU,
JR. A/K/A STEVE

PAPASTEFANOU, JR.

256 WEST SADDLE RIVER RD
UPPER SADDLE RIVER NJ

07458

05/30/2019 05/30/2024

DOL DOL *****3800 SUBURBAN RESTORATION
CO. INC.

5-10 BANTA PLACE
FAIR LAWN PLACE NJ 07410

03/29/2021 03/29/2026

DOL DOL *****1060 SUNN ENTERPRISES GROUP,
LLC

370 W. PLEASANTVIEW AVE
SUITE 2.329HACKENSACK NJ

07601

02/11/2019 02/11/2024

DOL DOL *****9150 SURGE INC. 8269 21ST STREET
BELLEROSE NY 11426

12/22/2022 12/22/2027

DOL DOL SYED RAZA 198 RIDGE AVENUE
 NY 11581

06/06/2022 06/06/2027

DOL DOL *****8209 SYRACUSE SCALES, INC. 158 SOLAR ST
SYRACUSE NY 13204

01/07/2019 01/07/2024

DOL DOL TERRY THOMPSON 11371 RIDGE RD
WOLCOTT NY 14590

02/03/2020 02/03/2025

DOL DOL *****9733 TERSAL CONSTRUCTION
SERVICES INC

107 FACTORY AVE
P.O BOX 11070SYRACUSE NY

13208

07/16/2021 07/16/2026

DOL DOL TERSAL CONTRACTORS, INC. 221 GARDNER RD
P.O BOX 14POMPEI NY 13138

07/16/2021 07/16/2026

DOL DOL TERSAL DEVELOPMENT
CORP.

1935 TEALL AVENUE
SYRACUSE NY 13206

07/16/2021 07/16/2026

DOL DOL TEST P.O BOX 123
ALBANY NY 12204

05/20/2020 05/20/2025

DOL DOL *****6789 TEST1000 P.O BOX 123
ALBANY NY 12044

03/01/2021 03/01/2026

DOL DOL *****5766 THE COKER CORPORATION COKER
CORPORATIO

N

2610 SOUTH SALINA ST
SUITE 14SYRACUSE NY 13205

12/04/2018 12/04/2023

DOL DOL *****5766 THE COKER CORPORATION COKER
CORPORATIO

N

2610 SOUTH SALINA ST
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DA *****1050 TRI STATE CONSTRUCTION
OF NY CORP.

50-39 175TH PLACE
FRESH MEADOWS NY 11365

03/28/2022 03/28/2027

DOL DA *****4106 TRIPLE H CONCRETE CORP 2375 RAYNOR STREET
RONKONKOMA NY 11779

08/04/2021 08/04/2026

DOL DOL *****8210 UPSTATE CONCRETE &
MASONRY CONTRACTING CO

INC

449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL *****6418 VALHALLA CONSTRUCTION,
LLC.

796 PHLEPS ROAD
FRANKLIN LAKES NJ 07417

12/01/2020 12/01/2025

DOL NYC *****2426 VICKRAM MANGRU VICK
CONSTRUCTI

ON

21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025

DOL NYC VICKRAM MANGRU 21 DAREWOOD LANE
VALLEY STREAM NY 11581

09/17/2020 09/17/2025
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DOL DOL VICTOR ALICANTI 42-32 235TH ST
DOUGLASTON NY 11363

01/14/2019 01/14/2024

DOL DOL VIKTORIA RATH 24 ELDOR AVENUE
NEW CITY NY 10956

02/03/2020 02/03/2025

DOL NYC *****3673 WALTERS AND WALTERS,
INC.

465 EAST AND THIRD ST
MT. VERNON NY 10550

09/09/2019 09/09/2024

DOL DOL *****3296 WESTERN NEW YORK
CONTRACTORS, INC.

3841 LAYNARD COURT
NEW PORT RICHEY FL 34652

07/09/2019 07/09/2024

DOL DOL *****8266 WILLIAM CHRIS MCCLENDON MCCLENDON
ASPHALT
PAVING

1646 FALLS STREET
NIAGARA FALLS NY 14303

05/01/2023 05/01/2028

DOL DOL WILLIAM CHRIS MCCLENDON 1646 FALLS STREET
NIAGARA FALLS NY 14303

05/01/2023 05/01/2028

DOL DOL WILLIAM G. PROERFRIEDT 85 SPRUCEWOOD ROAD
WEST BABYLON NY 11704

01/19/2021 01/19/2026

DOL DOL *****5924 WILLIAM G. PROPHY, LLC WGP
CONTRACTIN

G, INC.

54 PENTAQUIT AVE
BAYSHORE NY 11706

01/19/2021 01/19/2026

DOL DOL XENOFON EFTHIMIADIS 29-10 38TH AVENUE
LONG ISLAND CITY NY 11101

10/11/2023 10/11/2028
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SECTION 01 08 00 - GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

B. Owner's Project Requirements and Basis-of-Design documentation are included by reference for 
information only. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements for coordinating and scheduling commissioning. 
2. Commissioning meetings. 
3. Commissioning reports. 
4. Test equipment, instrumentation, and tools (including, but not limited to, proprietary test 

equipment, instrumentation, and tools) required to perform tests. 
5. Use of test equipment, instrumentation, and tools for commissioning. 
6. Construction checklist requirements, including, but not limited to, installation checks, 

startup, performance tests, and performance test demonstration. 
7. Commissioning tests and commissioning test demonstration. 
8. Adjusting, verifying, and documenting identified systems and assemblies.  
9. Work to correct commissioning issues. 
10. Work to repeat tests when equipment and systems fail acceptance criteria. 

B. Related Requirements: 

1. Section 01 33 00 "Submittal Procedures" for submittal procedures requirements for 
commissioning. 

2. Section 01 77 00 "Closeout Procedures" for certificate of Construction Phase 
Commissioning Completion submittal requirements. 

3. Section 01 78 23 "Operation and Maintenance Data" for preliminary operation and 
maintenance data submittal. 

4. Section 23 08 00 "Commissioning of HVAC" for technical commissioning requirements 
for HVAC systems.  

5. Section 26 08 00 "Commissioning of Electrical" for technical commissioning 
requirements for Electrical systems. 

6. Individual Technical Specifications and Drawings: Equipment and systems design and 
installation, startup, field quality-control testing, and additional requirements indicated in 
the Contract Documents. 

01 08 00 
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1.3 DEFINITIONS 

A. Acceptance Criteria: Threshold of acceptable work quality or performance specified for a 
commissioning activity, including, but not limited to, construction checklists, performance tests, 
performance test demonstrations, commissioning tests and commissioning test demonstrations. 

B. Basis-of-Design Document: A document prepared by Owner, Architect, or Commissioning 
Authority that records concepts, calculations, decisions, and product selections used to comply 
with Owner's Project Requirements and to suit applicable regulatory requirements, standards, 
and guidelines. 

C. Commissioning Authority: An entity engaged by Owner, and identified in Section 011000 
"Summary," to evaluate Commissioning-Process Work. 

D. Commissioning Plan: A document, prepared by Commissioning Authority, that outlines the 
organization, schedule, allocation of resources, and documentation requirements of 
commissioning. 

E. Commissioning: A quality-focused process for verifying and documenting that the facility and 
all of its systems and assemblies are planned, designed, installed, and tested to comply with 
Owner's Project Requirements. The requirements specified here are limited to the construction 
phase commissioning activities. The scope of commissioning is defined in Section 011200 
"Multiple Contract Summary." 

F. Construction Phase Commissioning Completion: The stage of completion and acceptance of 
commissioning when resolution of deficient conditions and issues discovered during 
commissioning and retesting until acceptable results are obtained has been accomplished. 
Owner will establish in writing the date Construction Phase Commissioning Completion is 
achieved. See Section 017700 "Closeout Procedures" for certificate of Construction Phase 
Commissioning Completion submittal requirements. 

1. Commissioning is complete when the work specified in this Section and related Sections 
has been completed and accepted, including, but not limited to, the following: 

a. Completion of tests and acceptance of test results. 
b. Resolution of issues, as verified by retests performed and documented with 

acceptance of retest results. 
c. Comply with requirements in Section 017900 "Demonstration and Training." 
d. Completion and acceptance of submittals and reports. 

G. Owner's Project Requirements: A document written by Owner, Architect, or Commissioning 
Authority that details the functional requirements of a project and the expectations of how it 
will be used and operated, including Project goals, measurable performance criteria, cost 
considerations, benchmarks, success criteria, and supporting information. 

H. Owner's Witness: Commissioning Authority, Owner's Project Manager, or Architect-designated 
witness authorized to authenticate test demonstration data and to sign completed test data forms. 
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I. "Systems," "Assemblies," "Subsystems," "Equipment," and "Components": Where these terms 
are used together or separately, they shall mean "as-built" systems, assemblies, subsystems, 
equipment, and components. 

J. Test: Performance tests, performance test demonstrations, commissioning tests, and 
commissioning test demonstrations. 

K. Sampling Procedures and Tables for Inspection by Attributes: As defined in ASQ Z1.4. 

1.4 COMPENSATION 

A. Should Architect, Commissioning Authority, other Owner's witness, or Owner's staff perform 
additional services or incur additional expenses due to actions of Contractor listed below, 
compensate Owner for such additional services and expenses. 

1. Failure to provide timely notice of commissioning activities schedule changes. 
2. Failure to meet acceptance criteria for test demonstrations. 

B. Contractor shall compensate Owner for such additional services and expenses at the rate of 
$175.00 per labor hour plus the current per mile rate for personnel travelling plus per diem 
allowances for meals and lodging according to current U.S. General Services Administration 
(GSA) Per Diem Rates. 

1.5 COMMISSIONING TEAM 

A. Members Appointed by Contractor(s): 

1. Commissioning Coordinator: A person or entity employed by Contractor to manage, 
schedule, and coordinate commissioning. 

2. Project superintendent and other employees that Contractor may deem appropriate for a 
particular portion of the commissioning. 

3. Subcontractors, installers, suppliers, and specialists that Contractor may deem appropriate 
for a particular portion of the commissioning. 

4. Appointed team members shall have the authority to act on behalf of the entity they 
represent. 

B. Members Appointed by Owner: 

1. Commissioning Authority, plus consultants that Commissioning Authority may deem 
appropriate for a particular portion of the commissioning. 

2. Owner representative(s), facility operations and maintenance personnel, plus other 
employees, separate contractors, and consultants that Owner may deem appropriate for a 
particular portion of the commissioning. 

3. Architect / Engineer, plus employees and consultants that Architect may deem 
appropriate for a particular portion of the commissioning. 
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1.6 SUBMITTALS 

A. Comply with requirements in Section 013300 "Submittal Procedures" for submittal procedures 
general requirements for commissioning. 

B. Commissioning Plan Information: 

1. List of Contractor-appointed commissioning team members to include specific personnel 
and subcontractors to the performance of the various commissioning requirements. 

2. Schedule of commissioning activities, integrated with the construction schedule. Comply 
with requirements in Section 013200 "Construction Progress Documentation" for 
construction schedule general requirements for commissioning. 

3. Contractor personnel and subcontractors to participate in each test. 

4. List of instrumentation required for each test to include identification of parties that will 
provide instrumentation for each test. 

C. Commissioning Coordinator Letter of Authority: 

1. Within 10 days after approval of Commissioning Coordinator qualifications, submit a 
letter of authority for Commissioning Coordinator, signed by a principal of Contractor's 
firm. Letter shall authorize Commissioning Coordinator to do the following: 

a. Make inspections required for commissioning. 
b. Coordinate, schedule, and manage commissioning of Contractor, subcontractors, 

and suppliers. 
c. Obtain documentation required for commissioning from Contractor, 

subcontractors, and suppliers. 
d. Report issues, delayed resolution of issues, schedule conflicts, and lack of 

cooperation or expertise on the part of members of the commissioning team. 

D. Commissioning Coordinator Qualification Data: For entity coordinating Contractor's 
commissioning activities to demonstrate their capabilities and experience. 

1. Experienced: When used with an entity or individual, "experienced" means having 
successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction. 

E. Commissioning schedule. 

F. Two-week look-ahead schedules. 
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G. List test instrumentation, equipment, and monitoring devices. Include the following 
information: 

1. Make, model, serial number, and application for each instrument, equipment, and 
monitoring device. 

2. Brief description of intended use. 

3. Calibration record showing the following: 

a. Calibration agency, including name and contact information. 
b. Last date of calibration. 
c. Range of values for which calibration is valid. 
d. Certification of accuracy. 
e. N.I.S.T. traceability certification for calibration equipment. 
f. Due date of the next calibration. 

H. Construction Checklists: 

1. Material checks. 
2. Installation checks. 
3. Startup procedures, where required. 

I. Test Reports: 

1. Pre-Startup Report: Prior to start up of equipment or a system, submit signed, completed 
construction checklists. 

2. Test Data Reports: At the end of each day in which tests are conducted, submit test data 
for tests performed. 

3. Commissioning Issues Reports: Daily, at the end of each day in which tests are 
conducted, submit commissioning issue reports for tests for which acceptable results 
were not achieved. 

4. Weekly Progress Report: Weekly, at the end of each week in which tests are conducted, 
submit a progress report. 

5. Data Trend Logs: Submit data trend logs at the end of the trend log period. 

6. System Alarm Logs: Daily, at the start of days following a day in which tests were 
performed, submit print-out of log of alarms that occurred since the last log was printed. 

1.7 CLOSEOUT SUBMITTALS 

A. Commissioning Report: 

1. At Construction Phase Commissioning Completion, include the following: 

a. Pre-startup reports. 
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b. Approved test procedures. 
c. Test data forms, completed and signed. 
d. Progress reports. 
e. Commissioning issues report log. 
f. Commissioning issues reports showing resolution of issues. 
g. Correspondence or other documents related to resolution of issues. 
h. Other reports required by commissioning. 
i. List unresolved issues and reasons they remain unresolved and should be exempted 

from the requirements for Construction Phase Commissioning Completion. 
j. Report shall include commissioning work of Contractor. 

B. Request for Certificate of Construction Phase Commissioning Completion. 

C. Operation and Maintenance Data: For proprietary test equipment, instrumentation, and tools to 
include in operation and maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Commissioning Coordinator Qualifications: 

1. Certification of commissioning process expertise. The following certifications are 
acceptable upon receipt of information demonstrating that certification is current and in 
good standing. Owner reserves the right to accept or reject other certifications as 
evidence of qualification. 

a. Certified Commissioning Professional, by Building Commissioning Association. 
b. Certified Building Commissioning Professional, by Association of Energy 

Engineers. 
c. Existing Building Commissioning Professional, by Association of Energy 

Engineers. 
d. Commissioning Process Management Professional, by American Society of 

Heating, Refrigerating and Air-Conditioning Engineers. 
e. Accredited Commissioning Process Authority Professional, by University of 

Wisconsin. 
f. Accredited Commissioning Process Manager, by University of Wisconsin. 
g. Accredited Green Commissioning Process Provider, by University of Wisconsin. 

2. Absent one of the certifications above, provide documented experience on at least three 
projects of similar scope and complexity commissioning systems of similar complexity to 
those contained in these documents.  Provide written references from the lead 
Commissioning Authority of each project attesting to applicant experience, 
responsibilities, and proven capabilities in regards to commissioning being equal to those 
required to gain one of the listed certifications.  Each reference must be certified in 
accordance with the above requirements. 

B. Calibration Agency Qualifications: Certified by The American Association of Laboratory 
Accreditation that the calibration agency complies with minimum requirements of 
ISO/IEC 17025. 
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1.9 COMMISSIONING AUTHORITY'S RESPONSIBILITIES 

A. Commissioning Authority Responsibilities: Comply with requirements in Section 011200 
"Summary of Multiple Contracts." 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Test equipment and instrumentation required to perform the commissioning shall remain the 
property of Contractor unless otherwise indicated. 

B. Test equipment and instrumentation required to perform commissioning shall comply with the 
following criteria: 

1. Be manufactured for the purpose of testing and measuring tests for which they are being 
used and have an accuracy to test and measure system performance within the tolerances 
required to determine acceptable performance. 

2. Calibrated and certified. 

a. Calibration performed and documented by a qualified calibration agency according 
to national standards applicable to the tools and instrumentation being calibrated. 
Calibration shall be current according to national standards or within test 
equipment and instrumentation manufacturer's recommended intervals, whichever 
is more frequent, but not less than within six months of initial use on Project. 
Calibration tags permanently affixed. 

b. Repair and recalibrate test equipment and instrumentation if dismantled, dropped, 
or damaged since last calibrated. 

3. Maintain test equipment and instrumentation. 

4. Use test equipment and instrumentation only for testing or monitoring Work for which 
they are designed. 

2.2 PROPRIETARY TEST EQUIPMENT, INSTRUMENTATION, AND TOOLS 

A. Proprietary test equipment, instrumentation, and tools are those manufactured or prescribed by 
tested equipment manufacturer and required for work on its equipment as a condition of 
equipment warranty, or as otherwise required to service, repair, adjust, calibrate, or perform 
work on its equipment. 

1. Identify proprietary test equipment, instrumentation, and tools required in the test 
equipment identification list submittal. 

2. Proprietary test equipment, instrumentation, and tools shall become the property of 
Owner at Substantial Completion. 
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2.3 REPORT FORMAT AND ORGANIZATION 

A. General Format and Organization: 

1. Record report on compact disk. 
2. Electronic Data: Portable document format (PDF); a single file with outline-organized 

bookmarks for major and minor tabs and tab contents itemized for specific reports. 

B. Commissioning Report: 

1. Include a table of contents and an index to each test. 

2. Include major tabs for each Specification Section. 

3. Include minor tabs for each test. 

4. Within each minor tab, include the following: 

a. Test specification. 

b. Pre-startup reports. 

c. Approved test procedures. 

d. Test data forms, completed and signed. 

e. Commissioning issue reports, showing resolution of issues, and documentation 
related to resolution of issues pertaining to a single test. Group data forms, 
commissioning issue reports showing resolution of issues, and documentation 
related to resolution of issues for each test repetition together within the minor tab, 
in reverse chronological order (most recent on top). 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Review preliminary construction checklists and preliminary test procedures and data forms. 

3.2 CONSTRUCTION CHECKLISTS 

A. Construction checklists cannot modify or conflict with the Contract Documents. 

B. Create construction checklists based on actual systems and equipment to be included in Project. 

C. Material Checks: Compare specified characteristics and approved submittals with materials as 
received. Include factory tests and other evaluations, adjustments, and tests performed prior to 
shipment, if applicable. 
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1. Services connection requirements, including configuration, size, location, and other 
pertinent characteristics. 

2. Included optional features. 

3. Delivery Receipt Check: Inspect and record physical condition of materials and 
equipment on delivery to Project site, including agreement with approved submittals, 
cleanliness and lack of damage. 

D. Installation Checklists: must in general document that equipment and systems are installed and 
started in accordance with the contract document requirements.  See attachment #1 for sample 
checklists for a small group of representative equipment.  Develop checklists in similar format 
with line items required designed to insure proper installation by installers: 

1. Location according to Drawings and approved Shop Drawings. 

2. Configuration. 

3. Compliance with manufacturers' written installation instructions. 

4. Attachment to structure. 

5. Access clearance to allow for maintenance, service, repair, removal, and replacement 
without the need to disassemble or remove other equipment or building elements. Access 
coordinated with other building elements and equipment, including, but not limited to, 
ceiling and wall access panels, in a manner consistent with OSHA fall-protection 
regulations and safe work practices. 

6. Utility connections are of the correct characteristics, as applicable. 

7. Correct labeling and identification. 

E. Startup Checks: Verify readiness of equipment to be energized. Include manufacturer's standard 
startup procedures and forms. 

F. Startup: Perform and document initial operation of equipment to prove that it is installed 
properly and operates as intended according to manufacturer's standard startup procedures, 
minimum. 

G. Performance Tests: 

1. Static Tests: As specified elsewhere, including, but not limited to, duct and pipe leakage 
tests, insulation-resistance tests, and water-penetration tests. 

2. Component Performance Tests: Tests evaluate the performance of an input or output of 
components under a full range of operating conditions. 

3. Equipment and Assembly Performance Tests: Test and evaluate performance of 
equipment and assemblies under a full range of operating conditions and loads. 

4. System Performance Tests: Test and evaluate performance of systems under a full range 
of operating conditions and loads. 

5. Intersystem Performance Tests: Test and evaluate the interface of different systems under 
a full range of operating conditions and loads. 
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H. Deferred Construction Checklists: Obtain Owner approval of proposed deferral of construction 
checklists, including proposed schedule of completion of each deferred construction checklist, 
before submitting request for Certificate of Construction Phase Commissioning Completion. 
When approved, deferred construction checklists may be completed after date of Construction 
Phase Commissioning Completion. Include the following in request for Certificate of 
Construction Phase Commissioning Completion: 

1. Identify deferred construction checklists by number and title. 
2. Provide a target schedule for completion of deferred construction checklists. 
3. Written approval of proposed deferred construction checklists, including approved 

schedule of completion of each deferred construction checklist. 

I. Delayed Construction Checklists: Obtain Owner approval of proposed delayed construction 
checklists, including proposed schedule of completion of each delayed construction checklist, 
before submitting request for Certificate of Construction Phase Commissioning Completion. 
When approved, delayed construction checklists may be completed after date of Construction 
Phase Commissioning Completion. Include the following in request for Certificate of 
Construction Phase Commissioning Completion: 

1. Identify delayed construction checklist by construction checklist number and title. 
2. Provide a target schedule for completion of delayed construction checklists. 
3. Written approval of proposed delayed construction checklists, including approved 

schedule of completion of each delayed construction checklist. 

3.3 GENERAL EXECUTION REQUIREMENTS 

A. Schedule and coordinate commissioning with the construction schedule. 

B. Perform activities identified in construction checklists, including tests, and document results of 
actions as construction proceeds. 

C. Perform test demonstrations for Owner's witness. Unless otherwise indicated in specific testing 
requirements, demonstrate tests for 100 percent of work to which the test applies.  

D. Report test data and commissioning issue resolutions. 

E. Schedule personnel to participate in and perform Commissioning-Process Work. 

F. Installing contractors' commissioning responsibilities include, but are not limited to, the 
following: 

1. Operating the equipment and systems they install during tests. 
2. In addition, installing contractors may be required to assist in tests of equipment and 

systems with which their work interfaces. 
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3.4 COMMISSIONING COORDINATOR RESPONSIBILITIES 

A. Management and Coordination: Manage, schedule, and coordinate commissioning, including, 
but not limited to, the following: 

1. Coordinate with subcontractors on their commissioning responsibilities and activities. 

2. Obtain, assemble, and submit commissioning documentation. 

3. Attend periodic on-site commissioning meetings. Comply with requirements in 
Section 01 31 00 "Project Management and Coordination." 

4. Develop and maintain the commissioning schedule. Integrate commissioning schedule 
into the construction schedule. Update schedule at specified intervals. 

5. Review and comment on preliminary test procedures and data forms. 

6. Report inconsistencies and issues in system operations. 

7. Verify that tests have been completed and results comply with acceptance criteria, and 
that equipment and systems are ready before scheduling test demonstrations. 

8. Direct and coordinate test demonstrations. 

9. Coordinate witnessing of test demonstrations by Owner's witness. 

10. Coordinate and manage training. Be present during training sessions to direct video 
recording, present training and direct the training presentations of others. Comply with 
requirements in Section 017900 "Demonstration and Training." 

11. Prepare and submit specified commissioning reports. 

12. Track commissioning issues until resolution and retesting is successfully completed. 

13. Retain original records of Commissioning-Process Work, organized as required for the 
commissioning report. Provide Owner's representative access to these records on request. 

14. Assemble and submit commissioning report. 

3.5 COMMISSIONING TESTING 

A. Quality Control: Construction checklists, including tests, are quality-control tools designed to 
improve the functional quality of Project. Test demonstrations evaluate the effectiveness of 
Contractor's quality-control process. 

B. Owner's witness will be present to witness commissioning work requiring the signature of an 
owner's witness, including, but not limited to, test demonstrations. Owner's project manager will 
coordinate attendance by Owner's witness with Contractor's published commissioning schedule. 
Owner's witness will provide no labor or materials in the commissioning work. The only 
function of Owner's witness will be to observe and comment on the progress, completion, and 
results of commissioning. 
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C. Construction Checklists: 

1. Complete construction checklists as Work is completed. 

2. Distribute construction checklists to installers before they start work. 

3. Installers: 

a. Verify installation using approved construction checklists as Work proceeds. 
b. Complete and sign construction checklists daily for work performed during the 

preceding day. 

4. Provide Commissioning Authority access to construction checklists. 

D. Installation Compliance Issues: Record as an installation compliance issue Work found to be 
incomplete, inaccessible, at variance with the Contract Documents, nonfunctional, or that does 
not comply with construction checklists. Record installation compliance issues on the 
construction checklist at the time they are identified. Record corrective action and how future 
Work should be modified before signing off the construction checklist. 

E. Pre-Startup Audit: Prior to executing startup procedures, review completed installation checks 
to determine readiness for startup and operation. Report conditions, which, if left uncorrected, 
adversely impact the ability of systems or equipment to operate satisfactorily or to comply with 
acceptance criteria. Prepare pre-startup report for each system. 

F. Test Procedures and Test Data Forms: 

1. Test procedures shall define the step-by-step procedures to be used to execute tests and 
test demonstrations. 

2. Test procedures shall be specific to the make, model, and application of the equipment 
and systems being tested. 

3. Completed test data forms are the official records of the results of tests. 

4. Commissioning Authority will provide to Contractor preliminary test procedures and test 
data forms for performance tests and commissioning tests after approval of Product Data, 
Shop Drawings, and preliminary operation and maintenance manual.  Test procedures 
will in general be designed to demonstrate that operating characteristics conform to any 
or all required and / or approved performance characteristics. 

5. Review preliminary test procedures and test data forms and provide comments within 14 
days of receipt from Commissioning Authority. Review shall address the following: 

a. Equipment protection and warranty issues, including, but not limited to, 
manufacturers' installation and startup recommendations, and operation and 
maintenance instructions. 
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b. Applicability of the procedure to the specific software, equipment, and systems 
approved for installation. 

6. After Contractor has reviewed and commented on the preliminary test procedures and test 
data forms, Commissioning Authority will revise and reissue the approved revised test 
procedures and test data forms marked "Approved for Testing." 

7. Use only approved test procedures and test data forms marked "Approved for Testing" to 
perform and document tests and test demonstrations. 

G. Performance of Tests: 

1. The sampling rate for tests is 100 percent. The sampling rate for test demonstrations is 
100 percent unless otherwise indicated. 

2. Perform and complete each step of the approved test procedures in the order listed. 

3. Record data observed during performance of tests on approved data forms at the time of 
test performance and when the results are observed. 

4. Record test results that are not within the range of acceptable results on commissioning 
issue report forms in addition to recording the results on approved test procedures and 
data forms according to the "Commissioning Compliance Issues" Paragraph in this 
Article. 

5. On completion of a test, sign the completed test procedure and data form. Tests for which 
test procedures and data forms are incomplete, not signed, or which indicate performance 
that does not comply with acceptance criteria will be rejected. Tests for which test 
procedures and data forms are rejected shall be repeated and results resubmitted. 

H. Performance of Test Demonstration: 

1. Perform test demonstrations on a sample of tests after test data submittals are approved. 
The sampling rate for test demonstrations shall be 100 percent of components which are 
not typical of at least 10, and shall be 25% of components which are typical of at least 10, 
unless otherwise indicated in the individual test specification. 

2. Notify Owner's witness at least seven days in advance of each test demonstration. 

3. Perform and complete each step of the approved test procedures in the order listed. 

4. Record data observed during performance of test demonstrations on approved data forms 
at the time of demonstration and when the results are observed. 

5. Provide full access to Owner's witness to directly observe the performance of all aspects 
of system response during the test demonstration. On completion of a test demonstration, 
sign the completed data form and obtain signature of Owner's witness at the time of the 
test to authenticate the reported results. 
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6. Test demonstration data forms not signed by Contractor and Owner's witness at the time 
of the completion of the procedure will be rejected. Test demonstrations for which data 
forms are rejected shall be repeated and results shall be resubmitted. 

a. Exception for Failure of Owner's Witness to Attend: Failure of Owner's witness to 
be present for agreed-on schedule of test demonstration shall not delay Contractor. 
If Owner's witness fails to attend a scheduled test, Contractor shall proceed with 
the scheduled test. On completion, Contractor shall sign the data form for 
Contractor and for Owner's witness, and shall note the absence of Owner's witness 
at the scheduled time and place. 

7. False load test requirements are specified in related sections. 

a. Where false load testing is specified, provide temporary equipment, power, 
controls, wiring, piping, valves, and other necessary equipment and connections 
required to apply the specified load to the system. False load system shall be 
capable of steady-state operation and modulation at the level of load specified. 
Equipment and systems permanently installed in this work shall not be used to 
create the false load without Architect's written approval. 

I. Deferred Tests: 

1. Deferred Tests List: Identify, in the request for Certificate of Construction Phase 
Commissioning Completion, proposed deferred tests or other tests approved for deferral 
until specified seasonal or other conditions are available. When approved, deferred tests 
may be completed after the date of Construction Phase Commissioning Completion. 
Identify proposed deferred tests in the request for Certificate of Construction Phase 
Commissioning Completion as follows: 

a. Identify deferred tests by number and title. 
b. Provide a target schedule for completion of deferred tests. 

2. Schedule and coordinate deferred tests. Schedule deferred tests when specified conditions 
are available. Notify Architect and Commissioning Authority at least seven calendar days 
(minimum) in advance of tests. 

3. Where deferred tests are specified, coordinate participation of necessary personnel and of 
Architect, Commissioning Authority, and Owner's witness. Schedule deferred tests to 
minimize occupant and facility impact. Obtain Architect's approval of the proposed 
schedule. 

J. Delayed Tests: 

1. Delayed Tests List: Identify, in the request for Certificate of Construction Phase 
Commissioning Completion, proposed delayed tests. Obtain Owner approval of proposed 
delayed tests, including proposed schedule of completion of each delayed test, before 
submitting request for Certificate of Construction Phase Commissioning Completion. 
Include the following in the request for Certificate of Construction Phase Commissioning 
Completion: 
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a. Identify delayed tests by test number and title. 
b. Written approval of proposed delayed tests, including approved schedule of 

completion of delayed tests. 

2. Schedule and coordinate delayed tests. Schedule delayed tests when conditions that 
caused the delay have been rectified. Notify Architect and Commissioning Authority at 
least seven calendar days (minimum) in advance of tests. 

3. Where delayed tests are approved, coordinate participation of necessary personnel and of 
Architect, Commissioning Authority, and Owner's witness. Schedule delayed tests to 
minimize occupant and facility impact. Obtain Architect's approval of the proposed 
schedule. 

K. Commissioning Compliance Issues: 

1. Test results that are not within the range of acceptable results are commissioning 
compliance issues. 

2. Track and report commissioning compliance issues until resolution and retesting are 
successfully completed. 

3. If a test demonstration fails, determine the cause of failure. Direct timely resolution of 
issue and then repeat the demonstration. If a test demonstration must be repeated due to 
failure caused by Contractor work or materials, reimburse Owner for billed costs for the 
participation in the repeated demonstration. 

4. Test Results: If a test demonstration fails to meet the acceptance criteria, perform the 
following: 

a. Complete a commissioning compliance issue report form promptly on discovery of 
test results that do not comply with acceptance criteria. 

b. Submit commissioning compliance issue report form within 24 hours of the test. 
c. Determine the cause of the failure. 
d. Establish responsibility for corrective action if the failure is due to conditions 

found to be Contractor's responsibility. 

5. Commissioning Compliance Issue Report: Provide a commissioning compliance issue 
report for each issue. Do not report multiple issues on the same commissioning 
compliance issue report. 

a. Exception: If an entire class of devices is determined to exhibit the identical issue, 
they may be reported on a single commissioning compliance issue report. (For 
example, if all return-air damper actuators that are specified to fail to the open 
position are found to fail to the closed position, they may be reported on a single 
commissioning issue report. If a single commissioning issue report is used for 
multiple commissioning compliance issues, each device shall be identified in the 
report, and the total number of devices at issue shall be identified. 

b. Complete and submit Part 1 of the commissioning compliance issue report 
immediately when the condition is observed. 
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c. Record the commissioning compliance issue report number and describe the 
deficient condition on the data form. 

d. Resolve commissioning compliance issues promptly. Complete and submit Part 2 
of the commissioning compliance issue report when issues are resolved. 

6. Diagnose and correct failed test demonstrations as follows: 

a. Perform diagnostic tests and activities required to determine the fundamental cause 
of issues observed. 

b. Record each step of the diagnostic procedure prior to performing the procedure. 
Update written procedure as changes become necessary. 

c. Record the results of each step of the diagnostic procedure. 
d. Record the conclusion of the diagnostic procedure on the fundamental cause of the 

issue. 
e. Determine and record corrective measures. 
f. Include diagnosis of fundamental cause of issues in commissioning compliance 

issue report. 

7. Retest: 

a. Schedule and repeat the complete test procedure for each test demonstration for 
which acceptable results are not achieved. Obtain signature of Owner's witness on 
retest data forms. Repeat test demonstration until acceptable results are achieved. 
Except for issues that are determined to result from design errors or omissions, or 
other conditions beyond Contractor's responsibility, compensate Owner for direct 
costs incurred as the result of repeated test demonstrations to achieve acceptable 
results. 

b. For each repeated test demonstration, submit a new test data form, marked 
"Retest." 

8. Do not correct commissioning compliance issues during test demonstrations. 

a. Exceptions will be allowed if the cause of the issue is obvious and resolution can 
be completed in less than five minutes. If corrections are made under this 
exception, note the deficient conditions on the test data form and issue a 
commissioning compliance issue report. A new test data form, marked "Retest," 
shall be initiated after the resolution has been completed. 

3.6 COMMISSIONING MEETINGS 

A. Commissioning Authority will schedule and conduct commissioning meetings. Comply with 
requirements in Section 013100 "Project Management and Coordination." 
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3.7 SEQUENCING 

A. Sequencing of Commissioning Verification Activities: For a particular material, item of 
equipment, assembly, or system, perform the following in the order listed unless otherwise 
indicated: 

1. Construction Checklists: 

a. Material checks. 

b. Installation checks. 

c. Start up, as appropriate. Some startup may depend on component performance. 
Such startup may follow component performance tests on which the startup 
depends. 

d. Performance Tests: 

1) Static tests, as appropriate. 

2) Component performance tests. Some component performance tests may 
depend on completion of startup. Such component performance tests may 
follow startup. 

3) Equipment and assembly performance tests. 

4) System performance tests. 

5) Intersystem performance tests. 

2. Commissioning tests. 

B. Before performing commissioning tests, verify that materials, equipment, assemblies, and 
systems are delivered, installed, started, and adjusted to perform according to construction 
checklists. 

C. Verify readiness of materials, equipment, assemblies, and systems by performing tests prior to 
performing test demonstrations. Notify Architect if acceptable results cannot be achieved due to 
conditions beyond Contractor's control or responsibility. 

D. Commence tests as soon as installation checks for materials, equipment, assemblies, or systems 
are satisfactorily completed. Tests of a particular system may proceed prior to completion of 
other systems, provided the incomplete work does not interfere with successful execution of 
test. 

3.8 SCHEDULING 

A. Commence commissioning as early in the construction period as possible. 

B. Commissioning Schedule: Integrate commissioning into Contractor's construction schedule. See 
Section 01 32 00 "Construction Progress Documentation." 
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1. Include detailed commissioning activities in monthly updated Contractor's construction 
schedule and short interval schedule submittals. 

2. Schedule the start date and duration for the following commissioning activities: 

a. Submittals. 
b. Preliminary operation and maintenance manual submittals. 
c. Installation checks. 
d. Startup, where required. 
e. Performance tests. 
f. Performance test demonstrations. 
g. Commissioning tests. 
h. Commissioning test demonstrations. 

3. Schedule shall include a line item for each installation check, startup, and test activity 
specific to the equipment or systems involved. 

4. Determine milestones and prerequisites for commissioning. Show commissioning 
milestones, prerequisites, and dependencies in monthly updated critical-path-method 
construction schedule and short interval schedule submittals. 

C. Two-Week Look-Ahead Commissioning Schedule: 

1. Two weeks prior to the beginning of tests, submit a detailed two-week look-ahead 
schedule. Thereafter, submit updated two-week look-ahead schedules weekly for the 
duration of commissioning. 

2. Two-week look-ahead schedules shall identify the date, time, beginning location, 
Contractor personnel required, and anticipated duration for each startup or test activity. 

3. Use two-week look-ahead schedules to notify and coordinate participation of Owner's 
witnesses. 

D. Owner's Witness Coordination: 

1. Coordinate Owner's witness participation via Architect. 
2. Notify Architect of commissioning schedule changes at least two work days in advance 

for activities requiring the participation of Owner's witness. 

3.9 COMMISSIONING REPORTS 

A. Test Reports: 

1. Pre-startup reports include observations of the conditions of installation, organized into 
the following sections: 

a. Equipment Model Verification: Compare contract requirements, approved 
submittals, and provided equipment. Note inconsistencies. 
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b. Preinstallation Physical Condition Checks: Observe physical condition of 
equipment prior to installation. Note conditions including, but not limited to, 
physical damage, corrosion, water damage, or other contamination or dirt. 

c. Preinstallation Component Verification Checks: Verify components supplied with 
the equipment, preinstalled or field installed, are correctly installed and functional. 
Verify external components required for proper operation of equipment correctly 
installed and functional. Note missing, improperly configured, improperly 
installed, or nonfunctional components. 

d. Summary of Installation Compliance Issues and Corrective Actions: Identify 
installation compliance issues and the corrective actions for each. Verify that 
issues noted have been corrected. 

e. Evaluation of System Readiness for Startup: For each item of equipment for each 
system for which startup is anticipated, document in summary form acceptable to 
Owner completion of equipment model verification, preinstallation physical 
condition checks, preinstallation component verification checks, and completion of 
corrective actions for installation compliance issues. 

2. Test data reports include the following: 

a. "As-tested" system configuration. Complete record of conditions under which the 
test was performed, including, but not limited to, the status of equipment, systems, 
and assemblies; temporary adjustments and settings; and ambient conditions. 

b. Data and observations, including, but not limited to, data trend logs, recorded 
during the tests. 

c. Signatures of individuals performing and witnessing tests. 

d. Data trend logs accumulated overnight from the previous day of testing. 

3. Commissioning Compliance Issues Reports: Report as commissioning compliance issues 
results of tests and test demonstrations that do not comply with acceptance criteria. 
Report only one issue per commissioning compliance issue report. Use sequentially 
numbered facsimiles of commissioning compliance issue report form included in this 
Section, or other form approved by Owner. Distribute commissioning compliance issue 
reports to parties responsible for taking corrective action. Identify the following: 

a. Commissioning compliance issue report number. Assign unique, sequential 
numbers to individual commissioning compliance issue reports when they are 
created, to be used for tracking. 

b. Action distribution list. 

c. Report date. 

d. Test number and description. 

e. Equipment identification and location. 
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f. Briefly describe observations about the performance associated with failure to 
achieve acceptable results. Identify the cause of failure if apparent. 

g. Diagnostic procedure or plan to determine the cause (include in initial submittal). 

h. Diagnosis of fundamental cause of issues as specified below (include in 
resubmittal). 

i. Fundamental cause of unacceptable performance as determined by diagnostic tests 
and activities. 

j. When issues have been resolved, update and resubmit the commissioning issue 
report forms by completing Part 2. Identify resolution taken and the dates and 
initials of the persons making the entries. 

k. Schedule for retesting. 

4. Weekly progress reports include information for tests conducted since the preceding 
report and the following: 

a. Completed data forms. 
b. Equipment or system tested, including test number, system or equipment tag 

number and location, and notation about the apparent acceptability of results. 
c. Activities scheduled but not conducted per schedule. 
d. Commissioning compliance issue report log. 
e. Schedule changes for remaining Commissioning-Process Work, if any. 

5. Data trend logs shall be initiated and running prior to the time scheduled for the test 
demonstration. 

a. Trend log data format shall be multiple data series graphs. Where multiple data 
series are trend logged concurrently, present the data on a common horizontal time 
axis. Individual data series may be presented on a segmented vertical axis to avoid 
interference of one data series with another, and to accommodate different axis 
scale values. Graphs shall be sufficiently clear to interpret data within the accuracy 
required by the acceptance criteria. 

b. Attach to the data form printed trend log data collected during the test or test 
demonstration. 

c. Record, print out, and attach to the data form operator activity during the time the 
trend log is running. During the time the trend log is running, operator intervention 
not directed by the test procedure invalidates the test results. 

6. System Alarm Logs: Record and print out a log of alarms that occurred since the last log 
was printed. Evaluate alarms to determine if the previous day's work resulted in any 
conditions that are not considered "normal operation." 
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a. Conditions that are not considered "normal operation" shall be reported on a 
commissioning issue report attached to the alarm log. Resolve as necessary. The 
intent of this requirement is to discover control system points or sequences left in 
manual or disabled conditions, equipment left disconnected, set points left with 
abnormal values, or similar conditions that may have resulted from failure to fully 
restore systems to normal, automatic control after test completion. 

3.10 CERTIFICATE OF CONSTRUCTION PHASE COMMISSIONING COMPLETION 

A. When Contractor considers that construction phase commissioning, or a portion thereof which 
Owner agrees to accept separately, is complete, Contractor shall prepare and submit to Owner 
and Commissioning Authority through Architect a comprehensive list of items to be completed 
or corrected. Failure to include an item on such list does not alter Contractor's responsibility to 
compete commissioning. 

B. On receipt of Contractor's list, Commissioning Authority will make an inspection to determine 
whether the construction phase commissioning or designated portion thereof is complete. If 
Commissioning Authority's inspection discloses items, whether or not included on Contractor's 
list, which are not sufficiently complete as defined in "Construction Phase Commissioning 
Completion" Paragraph in the "Definitions" Article, Contractor shall, before issuance of the 
Certificate of Construction Phase Completion, complete or correct such items on notification by 
Commissioning Authority. In such case, Contractor shall then submit a request for another 
inspection by Commissioning Authority to determine construction phase commissioning 
completion. 

C. Contractor shall promptly correct deficient conditions and issues discovered during 
commissioning. Costs of correcting such deficient conditions and issues, including additional 
testing and inspections, the cost of uncovering and replacement, and compensation for 
Architect's and Commissioning Authority's services and expenses made necessary thereby, shall 
be at Contractor's expense. 

D. When construction phase commissioning or designated portion is complete, Commissioning 
Authority will prepare a Certificate of Construction Phase Commissioning that shall establish 
the date of completion of construction phase commissioning. Certificate of Construction Phase 
Commissioning Completion shall be submitted prior to requesting inspection for determining 
date of Substantial Completion. 

END OF SECTION 01 08 00 
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SECTION 01 12 00 - MULTIPLE CONTRACT PROJECT SUMMARY-PROJECT 

SCHEDULE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Project information. 

2. Work covered by Contract Documents. 

3. 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:  Reconstruction to Waverly Jr./ Sr. High School Phase Two 

1. Project Location:  1 Fredrick Street, Waverly, New York 14892 

B. Owner:  Waverly Central School District 

1. Address: 15 Fredrick Street, Waverly, New York 14892 

01 12 00 
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C. Architect: Tetra Tech Engineers, Architects & Landscape Architects, P.C., d/b/a Tetra Tech 

Architects & Engineers. 

1. Address: Cornell Business & Technology Park, 10 Brown Road, Ithaca, New York 14850 

D. Construction Manager:  LeChase Construction Services, LLC 

1. Address: 11849 East Corning Rd, Corning, New York 14830 

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: Building standards of the New York State Education 

Department. 

1.5 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of the Project is defined by the Contract Documents and consists of the following: 

1. Interior and exterior building renovations.  

B. Type of Contract: 

1. Project will be constructed under coordinated, generally concurrent multiple contracts.  

Contracts for this Project include the following: 

a. General Contract 

b. Mechanical Contract 

c. Electrical Contract 

d. Plumbing Contract 

e. Cooperative Purchase Wellness Center Specialties Contract 

f. Cooperative Purchase Gymnasium Specialties Contract 

g. Cooperative Purchase Gymnasium Digital Display Systems Contract 

h. State Contract Building Automation Controls Contract 

i. State Contract Communication and Security Systems Contract 

j. State Contract Auditorium Projection Systems Contract 
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C. Cooperate fully with separate contractors so work on those contracts may be carried out smoothly, 

without interfering with or delaying work under this Contract or other contracts.  Coordinate the 

Work of this Contract with work performed under separate contracts. 

1.6 CONSTRUCTION SCHEDULE 

A. The Work shall be conducted in accordance with the following schedule: 

1. General Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of the specifications section. 

e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

2. Mechanical Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2025 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

3. Electrical Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

4. Plumbing Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 
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d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: May 2, 2025. 

f. Refer to the milestone schedule included at the end of this specification section.  

5. Cooperative Purchase Wellness Center Specialties Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

6. Cooperative Purchase Gymnasium Specialties Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

7. Cooperative Purchase Gymnasium Digital Display Systems Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

8. State Contract Building Automation Controls Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 
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e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

9. State Contract Communication and Security Systems Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2025. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

10. State Contract Auditorium Projection Systems Contract: 

a. Commencement of Construction (Off-Site Activities): Immediately following 

Contract Award. 

b. Commencement of Construction (On-Site Activities): January 29, 2024. 

c. Submittals:  Provide all submittals within 30 days after contract award. 

d. Substantial Completion date: As Outlined in Project Phasing Drawing included at 

the end of this specification section. 

e. Final completion date: March 28, 2024. 

f. Refer to the Project Milestone Schedule included at the end of this specification 

section. 

1.7 REQUIREMENTS FOR EACH CONTRACT 

A. Included in Each Contract:   

1. In addition to specific responsibilities indicated in this Section, each contract is responsible 

to provide the following for its own work: 

a. Construction layout. 

b. Sleeves. 

c. Anchor bolts. 

d. Hangers and supports for piping, equipment, and systems. 

e. Equipment pads. 

f. Cutting and patching. 

g. Through-penetration firestopping. 

2. Provide materials and comply with installation requirements specified in Sections other 

than Contractor’s own designated Specification Sections for above-listed items, as 

applicable. 

B. Substitutions:  Each contractor shall cooperate with other contractors involved to coordinate 

approved substitutions with remainder of the work. 
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C. Temporary Facilities and Controls:  In addition to specific responsibilities for temporary facilities 

and controls indicated in this Section, each contractor is responsible for the following: 

1. Installation, operation, maintenance, and removal of each temporary facility necessary for 

its own normal construction activity, and costs and use charges associated with each 

facility, except as otherwise provided for in this Section. 

2. Temporary utilities, as follows: 

a. Drinking water for its own construction personnel. 

b. Provisions for dust, fume and odor control for its own activities. 

c. Supplemental heating, cooling, and ventilation necessary exclusively for its own 

activities. 

d. Plug-in electric power cords and extension cords, supplementary plug-in task 

lighting, and special lighting necessary exclusively for its own activities. 

3. Support facilities, as follows: 

a. Its own field office, complete with necessary furniture, and telephone service. 

b. Its own storage sheds. 

c. Traffic controls for its own construction activities. 

d. Dewatering facilities and drains for its own construction activities. 

e. Waste disposal facilities for collection and legal disposal of its own hazardous waste 

materials. 

f. Shoring and bracing for its own construction activities. 

g. Staging and scaffolding for its own construction activities. 

h. Lifts and hoists for its own construction activities. 

4. Security and protection facilities, as follows: 

a. Environmental protection for its own construction activities. 

b. Temporary erosion and sedimentation control for its own construction activities. 

c. Security enclosure and lockup of its own tools, materials, and equipment. 

d. Temporary enclosures for its own construction activities. 

e. Temporary fire protection for its own construction activities. 

5. Moisture and mold control. 

6. Construction aids and miscellaneous services and facilities necessary exclusively for its 

own construction activities. 

D. Cleaning and Protection: Each contractor is responsible for the following: 

1. Progress cleaning of work areas affected by its operations on a daily basis. 

2. Protection of its own installed construction. 

3. Final cleaning of its work and of work areas affected by its operations. 
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1.8 CONTRACT ASSIGNMENTS 

A. Contract Assignments:  In addition to specific responsibilities indicated in this Section, the 

contracts noted below are assigned certain responsibilities, as follows: 

1. Excavation (including support and protection), shall be the work of the General Contract, 

except as outlined below. 

a. Environmental and erosion controls as required shall be the responsibility of the 

General Contract. 

b. Excavation for plumbing work within the building footprint and to a distance five 

feet outside the building footprint shall be the work of the plumbing contractor. 

 

2. Saw Cutting as required for the work of each contract is the responsibility of the General 

Contractor.  

 

3. Concrete Slab removal and replacement as required for the work of each contract is the 

responsibility of the General Contractor. 

4. Blocking (including roof blocking) for the work of each contract shall be the work of the 

General Contract. Each contract is responsible for identifying blocking sizes and locations 

for its own work and advising of the General Contractor of such, in writing, in a timely 

manner. 

5. Roofing Infills for the work of each contract shall be the work of the General Contract.  

6. Openings in walls, floors and roofs: 

a. In new surfaces: Providing openings, including lintels and structural framing shall 

be the work of the General Contract. Each contract is responsible for identifying 

opening sizes and locations for its own work and advising the General Contractor of 

such, in writing, in a timely manner. 

b. In existing surfaces: Providing openings, including lintels and structural framing 

shall be the work of the General Contract. Each contract is responsible for 

identifying opening sizes and locations for its own work and advising the General 

Contractor of such, in writing, in a timely manner. 

c. Size lintels and structural framing for openings in accordance with the information 

on the Drawings.  

d. Provide openings by personnel experienced in work similar to that indicated for this 

Project, whose work has resulted in construction with a record of successful in-

service performance. 

7. Furnishing of access panels for the work of each contract shall be the work of each contract 

for its own work.   

a. In new and existing surfaces: Installing access panels shall be the work of the 

General Contract. 
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8. Furnishing roof-mounted equipment curbs for the work of each contract shall be the work 

of each contract for its own work. 

a. Installing roof-mounted equipment curbs (including flashing and sealing) shall be 

the work of the General Contract. 

9. Furnishing and installing vandal-resistant roof vent caps and roof drain clamping ring, 

adjustable extensions and dome strainers, shall be the work of the Plumbing Contract. 

10. Painting for the work of each contract shall be the work of the General Contract, except as 

follows: 

a. Identification painting (such as for piping and equipment) for the work of each 

contract shall be the work of each contract for its own work. 

b. Providing all room signage, including electrical display signage, shall be the work 

of the General Contractor. 

1) Providing wiring, devices and conduit to electrical signage shall be the work 

of the Electrical Contractor. 

c. Providing all the interconnection between exhaust/make-up air fans and the fire 

alarm system shall be the work of the Electrical Contractor. 

d. Furnishing of the emergency gas solenoid valve control and relay panels shall be the 

work of the Plumbing Contractor. 

1) Installing the emergency gas solenoid valve control and relay panels and 

providing the wiring shall be the work of the Electrical Contractor. 

11. Providing linear grilles for casework shall be the work of the General Contract. 

12. Radon Mitigation: Providing imported fill drainage course for concrete slabs-on-grade and 

vapor barrier/retarder system, including sealing of joints, penetrations and perimeters shall 

be the work of the General Contract. 

a. Providing radon mitigation piping and equipment shall be the work of the Plumbing 

Contract. 

13. Furnishing mechanical louvers and grilles for exterior walls shall be the work of the 

Mechanical Contract. 

a. Installing louvers and grilles for exterior walls (including flashing and sealing) shall 

be the work of the General Contract. 

14. Furnishing motor starters for the work of each contract shall be the work of each contract 

for its own work. 

a. Installing constant speed motor starters shall be the work of the Electrical Contract. 

b. Installing Variable Frequency Motor Controllers shall be the work of each contract 

for its own work. 
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15. Providing automatic door operators shall be the work of the General Contract, including 

installing control wiring from activation device (push-plate switch) to operator. 

a. Providing power to operator shall be the work of the Electrical Contract. 

16. Contractors' Preliminary Construction Schedule:  At the Preconstruction Conference, the 

General Contractor shall submit a preliminary horizontal bar-chart-type construction 

schedule in accordance with Division 01 Section “Construction Progress Documentation”. 

At the initial progress meeting, each contract, including cooperative purchase contracts and 

state contracts, shall submit a matching preliminary horizontal bar-chart schedule showing 

construction operations sequenced and coordinated with overall construction in accordance 

with Division 01 Section “Construction Progress Documentation”. 

a. The schedules shall be mutually coordinated by the contractors, and the General 

Contractor shall perform the administrative task of producing a composite master 

schedule and distributing to Architect, Construction Manager, Owner, separate 

contractors, testing and inspecting agencies, and other parties with a need-to-know 

schedule responsibility. 

17. Contractors' Construction Schedules: At intervals provided in Division 01 Section 

“Construction Progress Documentation,” each contract, including cooperative purchase 

contracts and state contracts,  shall update its schedule, from which the General Contractor 

shall produce a composite master schedule.  

a. The General Contractor shall distribute composite master schedules to Architect, 

Construction Manager, Owner, separate contractors, testing and inspecting agencies, 

and other parties with a need-to-know schedule responsibility. 

18. Provide work specified in Sections other than Contractor’s own designated Specification 

Sections for above-listed items, as applicable. 

19. Maintain existing Air Handler Units 7 and 8 serving occupied areas of the building 

throughout the course of construction. 

a. The General Contractor shall provide all necessary temporary structural support of 

existing units as required. 

b. The Mechanical Contractor shall provide all necessary temporary ducting as 

required. 

c. The electrical Contractor shall provide all necessary temporary power as required. 

d. The State Contract Building Automation Controls Contractor shall provide all 

necessary temporary control work to maintain the existing units. 

20. Structural Shoring as required for the work of each contract is the responsibility of the 

general contractor. 

B. Field Engineering and Surveying: The General Contract is responsible for field engineering and 

surveying. 
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C. Temporary HVAC:  The Mechanical Contract is responsible for temporary HVAC before 

permanent enclosure of building is complete and all associated costs.  The Mechanical Contract 

is responsible for temporary HVAC after permanent enclosure of building is complete, but Owner 

will pay utility-use charges.  

1. Use of permanent systems for temporary HVAC is prohibited. 

D. Temporary Ventilation:  The Mechanical Contract is responsible for temporary ventilation before 

permanent enclosure of building is complete and all associated costs.  The Mechanical Contract 

is responsible for temporary ventilation after permanent enclosure of building is complete, but 

Owner will pay utility-use charges.  

1. Use of permanent systems for temporary ventilation is prohibited. 

E. Waste Disposal and Recycling Facilities: For debris not classified as hazardous waste, the General 

Contract is responsible for providing waste-collection and recycling containers, including all 

costs for hauling, tipping fees, and placement on site. 

1. Each contractor is responsible for daily collection of its own waste materials and disposal 

into the waste-collection containers that are provided by each prime contractor. 

2. Each contractor is responsible for daily collection of its own recyclable waste and disposal 

into recycling containers or bins, as well as daily inspection of containers or bins for 

contamination and removal of contaminated materials. 

F. Fire Stopping: 

1. Each Contractor is responsible for fire stopping and joint sealing as required for their own 

work. 

1.9 GENERAL CONTRACT REQUIREMENTS 

A. Unless noted otherwise, Work in the General Contract includes, but is not limited to, that shown 

on the following Drawings, with the exception of work procured through cooperative purchase 

and/or New York state contract, as indicated elsewhere in this specification section: 

1. Title Sheets. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (AG) Drawings. 

4. Phasing (G) Drawings. 

5. Hazardous Materials (AH) Drawings. 

6. Survey/ Mapping (AV) Drawings. 

7. Civil (AC) Drawings. 

8. Architectural (AA) Drawings. 

9. Structural (AS) Drawings. 
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B. Unless noted otherwise, Work in the General Contract includes, but is not limited to, that covered 

by the following Specifications, with the exception of work procured through cooperative 

purchase and/or New York state contract, as indicated elsewhere in this specification section: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections and as follows. 

3. Division 03 (Concrete) Specification sections. 

4. Division 04 (Masonry) Specification sections.  

5. Division 05 (Metals) Specification sections and as follows: 

a. Provide all necessary structural support as required for the installation of gymnasium 

equipment, including scoreboards, video boards, and sound equipment. Gymnasium 

equipment including basketball backstops, backboards and goals to be furnished and 

installed by Gymnasium Specialties Contractor. Gymnasium scoreboards, video 

board and sound system to be furnished and installed by Gymnasium Digital Display 

Systems Contractor. 

6. Division 06 (Wood, Plastics, and Composites) Specification sections. 

7. Division 07 (Thermal and Moisture Protection) Specification sections. 

8. Division 08 (Openings) Specification sections and as follows: 

a. 08 71 00 Door Hardware 

1) General Contractor to furnish and install all electrified hardware. 

Communications and Security Systems Contractor to connect hardware to 

existing access control system and update programming. 

9. Division 09 (Finishes) Specification sections and as follows: 

a. 09 65 66 Resilient Athletic Flooring 

1) Perform all work associated with preparing surface to receive new finishes as 

specified by manufacturer. Resilient Athletic Flooring interior finish to be 

furnished and installed by Wellness Center Specialties Contractor. 

10. Division 10 (Specialties) Specification sections. 

11. Division 11 (Equipment): 

a. 11 66 23 Gymnasium Equipment 

1) Install Floor Inserts Furnished by Gymnasium Specialties Contractor. 

2) Weight Room equipment to be furnished and installed by Wellness Center 

Specialties Contractor. 
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3) Perform all work associated with preparing surfaces to receive new safety 

pads. Safety pads to be furnished and installed by Wellness Center Specialties 

Contractor.  

b. 11 66 53 Gymnasium Dividers 

1) Provide structural steel framing as required for the installation of gymnasium 

dividers. Divider curtains to be furnished and installed by Wellness Center 

Specialties Contractor. 

c. 11 68 33.43 Track and Field Equipment 

1) Coordinate Installation of In Ground Pole Vault Box with Supplier.  

12. Division 12 (Furnishings): 

a. 12 24 13 Roller Window Shades 

b. 12 32 13 Manufactured Wood-Veneer- Faced Casework 

c. 12 32 16 Manufactured Plastic- Laminate- Faced Casework 

13. Division 31 (Earthwork) Specification sections. 

14. Division 32 (Exterior Improvements) Specification sections. 

15. Division 33 (Utilities) Specification sections. 

C. Temporary facilities and controls in the General Contract include, but are not limited to, the 

following: 

1. Temporary utilities, as follows: 

2. Support facilities, as follows: 

a. Own Field office as required for the work of this contract. 

b. Temporary roads and paved areas. 

c. Snow and ice removal. 

d. Project signs. 

e. Temporary stairs. 

3. Security and protection facilities, as follows: 

a. Environmental protection. 

b. Stormwater control. 

c. Tree and plant protection. 

d. Pest control. 

e. Site enclosure fence. 

f. Security enclosure and lockup. 

g. Barricades, warning signs, and lights. 

h. Temporary railings. 

i. Temporary egress. 

j. Covered walkways. 
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k. Temporary partitions. 

l. Temporary fire-protection facilities. 

4. Restoration of Owner's existing facilities used as temporary facilities. 

1.10 MECHANICAL CONTRACT REQUIREMENTS 

A. Unless noted otherwise, Work in the Mechanical Contract includes, but is not limited to, that 

shown on the following Drawings, with the exception of work procured through cooperative 

purchase and/or New York state contract, as indicated elsewhere in this specification section: 

1. Title Sheets. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (AG) Drawings. 

4. Phasing (G) Drawings. 

5. Mechanical (AM) Drawings. 

B. Unless noted otherwise, Work in the Mechanical Contract includes, but is not limited to, the 

following, with the exception of work procured through cooperative purchase and/or New York 

state contract, as indicated elsewhere in this specification section: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. Division 23 (Heating, Ventilating and Air Conditioning) Specification sections and as 

follows: 

a. 23 08 00 Commissioning of HVAC, provide necessary labor and materials for 

completion of commissioning as indicated by Commissioning Agent. 
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b. 23 09 00 Instrumentation and Control for HVAC, Provide mechanical support as 

necessary for successful implementation of HVAC Instrumentation and Controls. 

The Energy Management and Control System including operator work stations, 

distributed controls and integrated electronic components shall be furnished and 

installed by the Building Automation Controls Contractor. 

C. Temporary facilities and controls in the Mechanical Contract include, but are not limited to, the 

following: 

a. Own Field office as required for the work of this contract. 

1.11 ELECTRICAL CONTRACT REQUIREMENTS 

A. Unless noted otherwise, Work in the Electrical Contract includes, but is not limited to, that shown 

on the following Drawings, with the exception of work procured through cooperative purchase 

and/or New York state contract, as indicated elsewhere in this specification section: 

1. Title Sheets. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (AG) Drawings. 

4. Phasing (G) Drawings. 

5. Electrical (AE) Drawings. 

B. Unless noted otherwise, Work in the Electrical Contract includes, but is not limited to, the 

following, with the exception of work procured through cooperative purchase and/or New York 

state contract, as indicated elsewhere in this specification section: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections. 

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 
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7. Division 11 (Equipment) Specification Sections as follows: 

a. 11 66 23 Gymnasium Equipment 

1) Provide all required electrical connections, circuitry, pathways, and wiring for 

operable basketball backstops, backboards and goals. Operable basketball 

backstops, backboards and goals to be furnished and installed by Gymnasium 

Specialties Contractor. 

b. 11 66 53 Gymnasium Dividers 

1) Provide all required electrical connections, circuitry, pathways, and wiring for 

operable gymnasium divider curtain, including safe path sensor system. 

Operable gymnasium divider curtain to be furnished and installed by 

Wellness Center Specialties Contractor. 

 

8. Division 12 (Furnishings) Specifications sections as follows: 

a. 12 66 00 Telescoping  Stands  

1) Provide all required electrical connections, circuitry, pathways, and wiring for 

telescoping stands in the gymnasium. Gymnasium telescoping stands, and 

modifications to existing telescoping stands to be furnished and installed by 

the Gymnasium Specialties Contractor. 

9. Division 23 (Heating, Ventilating and Air Conditioning) Specification sections, as follows. 

a. Provide all required electrical connections, circuitry, pathways, and wiring for all 

equipment and components of this division. 

b. 23 08 00 Commissioning of HVAC, provide necessary electrical support for 

completion of commissioning as indicated by Commissioning Agent. 

c. 23 09 00 Instrumentation and Control for HVAC, Provide electrical support as 

necessary for successful implementation of HVAC Instrumentation and Controls. 

The Energy Management and Control System including operator work stations, 

distributed controls and integrated electronic components shall be furnished and 

installed by the Building Automation Controls Contractor. 

10. Division 26 (Electrical) Specification sections. 

11. Division 27 (Communications) Specification sections. 

12. Division 28 (Electronic Safety and Security) Specification sections. 

C. Temporary facilities and controls in the Electrical Contract include, but are not limited to, the 

following: 

1. Own Field office as required for the work of this contract. 
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2. Temporary utilities, as follows: 

a. Electric power service and distribution as required for all trades. 

b. Lighting, including site lighting. 

3. Electric Power Service from Permanent Existing System:  Electric power from permanent 

existing system is available for use.  Provide connections and extensions of services as 

required for construction operations.  

a. Field Office Use Charges: Electric power service use charges for electricity used by 

all entities for construction field offices to be paid by the owner. 

1) Maximum one 100 A, 240 V, single-phase connection per construction field 

office. Assume a diversified peak connected load factor of 12 kW. 

2) Maximum number of construction field offices: One per contract 

4. Restoration of Owner's existing facilities used as temporary facilities. 

1.12 PLUMBING CONTRACT REQUIREMENTS 

A. Unless noted otherwise, Work in the Plumbing Contract includes, but is not limited to, that shown 

on the following Drawings, with the exception of work procured through cooperative purchase 

and/or New York state contract, as indicated elsewhere in this specification section: 

1. Title Sheets. 

2. Symbols and Abbreviations (G) Drawings. 

3. Code Compliance (AG) Drawings. 

4. Phasing (G) Drawings. 

5. Plumbing (AP) Drawings. 

B. Unless noted otherwise, Work in the Plumbing Contract includes, but is not limited to, the 

following, with the exception of work procured through cooperative purchase and/or New York 

state contract, as indicated elsewhere in this specification section: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 
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b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. Division 22 (Plumbing) Specification sections. 

8. Division 23 (Heating, Ventilating and Air Conditioning) Specification sections, as follows. 

a. 23 08 00 Commissioning of HVAC, provide necessary plumbing support for 

completion of commissioning as indicated by Commissioning Agent. 

C. Temporary facilities and controls in the Plumbing Contract include, but are not limited to, the 

following: 

1. Temporary utilities, as follows: 

a. Water service. 

b. Sanitary facilities. 

2. Water Service from Existing System:  Water from Owner's existing water system is 

available for use without metering and without payment of use charges.  Provide 

connections and extensions of services as required for use by all entities for construction 

operations. 

3. Restoration of Owner's existing facilities used as temporary facilities. 

1.13 COOPERATIVE PURCHASE WELLNESS CENTER SPECIALTIES CONTRACT 

REQUIREMENTS 

A. Work in the Cooperative Purchase Wellness Center Specialties Contract includes, but is not 

limited to the following: 

1. Furnish and install operable divider curtain in Wellness Center 136. 

2. Furnish and install safety pads in Auxiliary Gymnasium 118, Weight Room 195 and 

Wellness Center 136. 

3. Furnish and install resilient athletic flooring in Weight Room 195, Passage 182.1 and 

Auxiliary Gymnasium 118. 

4. Furnish and install indoor artificial turf surfacing in specified area of Weight Room 195.  

5. Furnish and install weight room equipment in Weight Room 195.   

B. Cooperative Purchase Wellness Center Specialties Contract also includes, but is not limited to, 

the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  
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3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

 

7. Division 09 (Finishes) Specification sections, as follows: 

a. 09 65 66 Resilient Athletic Flooring 

1) Furnish and install all Resilient Athletic Flooring as shown in contract 

documents. Floor preparation by others. 

b. 11 66 23 Gymnasium Equipment 

1) Furnish and install safety pads as indicated. 

c. 11 66 53 Gymnasium Dividers 

d. 11 68 33.43 Track and Field Equipment 

8. Restoration of Owner's existing facilities used as temporary facilities. 

1.14 COOPERATIVE PURCHASE GYMNASIUM SPECIALTIES CONTRACT 

A. Work in the Cooperative Purchase Gymnasium Specialties Contract includes but is not limited to 

the following: 

1. Furnish and install all Bleachers Work shown on Architectural (AA) Drawings, unless 

noted otherwise, and any Bleacher work shown on all other drawings and further defined 

below. 

2. Furnish and install all work associated with basketball backstops systems including 

electrically operable backstops, backboards and goals. 

3. Furnish and install all athletics equipment in Wellness Center 136. 
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B. The Cooperative Purchase Telescoping Bleacher Contract also includes, but is not limited to, the 

following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. Division 11 (Equipment): 

a. 11 66 23 Gymnasium Equipment 

8. Division 12 (Furnishings): 

a. 12 66 00 Telescoping Stands 

9. Restoration of Owner's existing facilities used as temporary facilities. 

C. Furnish and install all labor, material, supervision, equipment, scaffolding, layout, engineering, 

deliveries, trucking, hoisting, rigging, shop drawings, submittals, and all other items related and 

required to complete all Bleacher Work in accordance with the Contract Documents and all 

applicable codes having jurisdiction. 

D. The Contractor represents they have expertise in the performance of Work for this trade and 

assures all items to be complete, functional and installed in accordance with the best practices 

consistent with premium quality workmanship. 

E. Bleacher Co-Op contractor to provide all components for the entire Gymnasium Bleacher System, 

with the exception of required electrical connections. Coordinate with Electrical Contractor for 

Connections. 
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1.15 COOPERATIVE PURCHASE GYMNASIUM DIGITAL DISPLAY SYSTEMS CONTRACT 

REQUIREMENTS 

A. Work in the Cooperative Purchase Gymnasium Digital Display Systems Contract includes, but is 

not limited to, the following: 

1. Furnish and install all scoreboards in Wellness Center 136. 

2. Furnish and install video display board in Wellness Center 136. 

3. Furnish and install sound system in Wellness Center 136. 

B. The Cooperative Purchase Gymnasium Digital Display Systems Contract also includes, but is not 

limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. All work associated with receiving, transporting, installing, final connections, 

commissioning, and owner training shall be the responsibility of the Cooperative purchase 

video display contract. 

 

8. Coordinate fully with the work of other contracts as required. 

1.16 STATE CONTRACT BUILDING AUTOMATION CONTROLS CONTRACT 

REQUIREMENTS 

A. Work in the State Contract Building Automation Controls Contract includes, but is not limited to, 

the following: 

1. Furnish and install the Energy Management and Control System including operator work 

stations, distributed controls and integrated electronic components. 

2. Integrate new work with existing control system software.  
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B. The State Contract Purchase Building Automation Controls Contract also includes, but is not 

limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. Division 23 (Heating, Ventilation, and Air Conditioning): 

a. 23 08 00 Commissioning of HVAC 

b. 23 09 00 Instrumentation and Control for HVAC 

8. Restoration of Owner's existing facilities used as temporary facilities. 

1.17 STATE CONTRACT COMMUNICATIONS AND SECURITY SYSTEMS CONTRACT 

REQUIREMENTS 

A. Work in the State Contract Communications and Security Systems Contract includes, but is not 

limited to, the following: 

1. Furnish and install combination public address speaker/ clock units and integrate into the 

existing public address system. 

2. Furnish and install security cameras and provide modifications to existing monitoring 

system as required to accommodate new work. 

3. Integrate and modify existing access controls systems to accommodate new work. 

B. The State Contract Communications and Security Systems Contract also includes, but is not 

limited to, the following: 

1. Division 01 (General Requirements) Specification sections. 
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2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 

4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. Division 23 (Heating, Ventilation, and Air Conditioning): 

a. 23 08 00 Commissioning of HVAC 

b. 23 09 00 Instrumentation and Control for HVAC 

 

8. Restoration of Owner's existing facilities used as temporary facilities. 

1.18 STATE CONTRACT AUDITORIUM PROJECTION SYSTEMS CONTRACT 

REQUIREMENTS 

A. Work in the State Contract Auditorium Projection System Contract includes, but is not limited to, 

the following: 

1. Furnish and install auditorium projection systems including digital projector, control 

systems and user interface devices.  

B.  The State Contract Auditorium Projection System Contract also includes, but is not limited to, 

the following: 

1. Division 01 (General Requirements) Specification sections. 

2. Division 02 (Existing Conditions) Specification sections.  

3. Division 03 (Concrete) Specification sections, as follows: 

a. 03 30 53 Miscellaneous Cast-in-Place Concrete as required for the Work of this 

Contract. 
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4. Division 05 (Metals) Specification sections, as follows: 

a. 05 50 00 Metal Fabrications, as required for the Work of this Contract. 

5. Division 07 (Thermal and Moisture Protection) Specification sections, as follows: 

a. 07 21 00 Thermal Insulation, as required for the Work of this Contract. 

b. 07 84 13 Penetration Firestopping, as required for the Work of this Contract. 

c. 07 92 00 Joint Sealants, as required for the Work of this Contract. 

6. Division 08 (Openings) Specification sections, as follows: 

a. 08 31 13 Access Doors and Frames, as required for the Work of this Contract. 

7. Division 23 (Heating, Ventilation, and Air Conditioning): 

a. 23 08 00 Commissioning of HVAC 

b. 23 09 00 Instrumentation and Control for HVAC 

8. Restoration of Owner's existing facilities used as temporary facilities. 

1.19 OWNER-FURNISHED PRODUCTS 

A. Owner will furnish products indicated.  The Work for the Contract identified includes receiving, 

unloading, handling, storing, protecting, and installing Owner-furnished products. 

B. Owner-Furnished Products Procured under State Contract: Refer to cooperative purchase and 

state contract requirement summaries above.  

1.20 ACCESS TO SITE 

A. General:  Contractor shall have limited use of Project site for construction operations as indicated 

on Drawings by the Contract limits and as indicated by requirements of this Section. 

B. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of Project 

site beyond areas in which the Work is indicated. 

1. Driveways, Walkways and Entrances:  Keep driveways, loading areas, and entrances 

serving premises clear and available to Owner, Owner's employees, and emergency 

vehicles at all times.  Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 

operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

C. Condition of Existing Building:  Maintain portions of existing building affected by construction 

operations in a weathertight condition throughout construction period.  Repair damage caused by 

construction operations. 
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D. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and 

hardscaping affected by construction operations throughout construction period. Repair damage 

caused by construction operations. 

1.21 COORDINATION WITH OCCUPANTS 

A. Owner Occupancy:  Owner will occupy site and building(s) during entire construction period with 

the exception of areas under construction.  Cooperate with Owner during construction operations 

to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with 

Owner's day-to-day operations.  Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities 

without written permission from Construction Manager and approval of authorities having 

jurisdiction. 

2. Maintain in operation all life safety provisions and devices (including, but not limited to, 

fire alarms, fire extinguishers, smoke detectors, heat sensors, emergency and exit lighting, 

defibrillators, and similar items). 

3. Notify the Construction Manager not less than 72 hours in advance of activities that will 

affect Owner's operations. 

B. Coordination with School Schedule:  

1. Normal School Year: Owner intends to maintain a full educational program during the 

normal school year throughout duration of Project, and will make full use of the building 

and site, unless noted otherwise. 

a. School and special activities may be conducted within building and on site outside 

regular school hours, including holidays and weekends. 

b. Owner's personnel will perform normal custodial and maintenance services for the 

building areas and systems not involved in construction activities, unless noted 

otherwise.  

2. Summer: Owner may schedule a summer school program or organized recreation activities 

at the building or site. 

a. Owner will staff building, at a minimum, with administrative, custodial and 

maintenance personnel during summer period. 

C. Identification: The Contractor shall require its personnel and those of its subcontractors, sub-

subcontractors and suppliers to wear yellow safety vests and visible photo-identification badges 

acceptable to the Owner, at all times for identification and security purposes. 
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1.22 WORK RESTRICTIONS 

A. Work Restrictions, General:  Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and other requirements of authorities 

having jurisdiction. 

B. On-Site Work Hours:  Limit work to normal business working hours of 7 a.m. to 3:30 p.m., 

Monday through Friday, except as otherwise indicated. Movement of materials is not permitted 

in Owner-occupied areas during normal business working hours. 

1. Other Weekday Hours: Consult with Construction Manager as needed. 

2. Weekend Hours: Consult with Construction Manager as needed. 

3. Hours for Noisy Activity (in excess of 60 dB):  Consult with Construction Manager as 

needed.  

C. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted under the following conditions and then only after providing temporary 

utility services according to requirements indicated: 

1. Notify Construction Manager not less than 72 hours in advance of proposed utility 

interruptions. 

2. Obtain Construction Manager written permission before proceeding with utility 

interruptions. 

D. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and 

vibration, odors, or other disruption to Owner occupancy. 

1. Notify Construction Manager not less than 72 hours in advance of proposed disruptive 

operations. 

2. Obtain Construction Manager written permission before proceeding with disruptive 

operations. 

E. Indoor Air Quality (IAQ): Protect indoor air quality, including control of emissions and moisture 

control during construction. Develop a construction IAQ management plan to be followed. 

1. Control of Emissions: Provide measures and conduct operations to: 

a. Protect HVAC systems. 

b. Protect against emissions from such sources as environmental tobacco smoke, 

combustion contaminants, biological contaminants, volatile organic compounds 

(VOCs), formaldehyde, soil gases, pesticides, particles and fibers. 

c. Provide low- and zero-VOC materials. 

d. Protect against dust infiltration, especially during dust-producing activities. 

e. Isolate work areas to prevent contamination of clean or occupied spaces. 

f. Continuously maintain and regularly inspect areas and IAQ measures to prevent 

contamination of building areas. 
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g. Provide adequate ventilation, including, but not limited to:  

1) Minimum 48- Hour pre-ventilation of packaged dry products which have 

odors or VOC emissions, prior to installation. Condition products without 

containers and packaging to maximize off-gassing of VOCs off- site. 

2) Adequate ventilation during and after installation of interior wet products and 

interior final finishes, and  

3) Appropriate air filtration, including filter replacement. 

h. Schedule construction operations involving wet products prior to packaged dry 

products to the greatest extent possible. 

i. Vacuum carpeted and soft surfaces with a high-efficiency particulate arrestor 

(HEPA) vacuum.  

j. Flush out building for a minimum of 72 hours or longer if required to dissipate 

emissions, prior to occupancy. 

2. Moisture Control: Provide measures and conduct operations to: 

a. Provide proper housekeeping to keep materials dry. 

b. Inspect areas and materials for dampness and mold growth. 

c. Schedule construction operations so that absorptive materials are protected and 

weather-proof building as quickly as possible. 

d. Test for moisture content, moisture penetration and microbial growth to maintain 

within permissible limits. 

 

F. Comply with requirements in Division 01 Section “Governmental Safety Requirements.” 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 12 00 



ID Task Name Duration Start Finish

1 Waverly CSD Phase Two Reconstruction to Waverly Jr./ Sr. High 

School

325 days Mon 1/1/24 Fri 3/28/25

2 Submittals 30 days Mon 1/1/24 Fri 2/9/24

3 Mobilization 5 days Mon 1/29/24 Fri 2/2/24

12 Wellness Center Renovations (Areas B and C) 241 days Mon 1/29/24 Mon 12/30/24

13 Hazardous Material Demolition (Second Shift) 35 days Mon 1/29/24 Fri 3/15/24

14 Non- Hazardous Material Demolition 15 days Mon 3/18/24 Fri 4/5/24

15 Foundations and Structural Infrastructure 50 days Mon 3/11/24 Fri 5/17/24

17 MEP Rough Ins 100 days Mon 4/8/24 Fri 8/23/24

16 Roofing Construction 60 days Mon 4/22/24 Fri 7/12/24

18 Interior Finishes 75 days Mon 7/15/24 Fri 10/25/24

20 MEP Finishes 30 days Mon 9/9/24 Fri 10/18/24

19 Gym Specialties 35 days Mon 10/28/24 Fri 12/13/24

21 Punch List/ Substantial Completion/ Final Cleaning 10 days Mon 12/16/24 Fri 12/27/24

22 Owner Occupancy 1 day Mon 12/30/24 Mon 12/30/24

23 STEM Area and Auxiliary Gymnasium Renovations (Area A) 305 days Mon 1/29/24 Fri 3/28/25

24 Hazardous Material Demolition and Abatement (Second Shift)15 days Mon 1/29/24 Fri 2/16/24

26 Non- Hazardous Material Demolition 20 days Mon 2/19/24 Fri 3/15/24

25 Areas B and C Staging/ Overflow 120 days Mon 3/18/24 Fri 8/30/24

27 Exterior Canopy Sitework/ Construction 25 days Mon 6/24/24 Fri 7/26/24

28 Wall Framing and Construction 25 days Mon 9/2/24 Fri 10/4/24

29 MEP Rough Ins 25 days Mon 9/23/24 Fri 10/25/24

30 Sheet Rock and Tape 20 days Mon 10/28/24 Fri 11/22/24

31 Flooring, Ceilings, Wall Tile, and Paint 35 days Mon 11/25/24 Fri 1/10/25

32 MEP Finishes 25 days Mon 12/16/24 Fri 1/17/25

33 Casework Installation 40 days Mon 12/30/24 Fri 2/21/25

34 Final Cleaning 10 days Mon 2/24/25 Fri 3/7/25

36 Punch List 15 days Mon 2/24/25 Fri 3/14/25

35 FF&E Installation 4 days Mon 3/10/25 Thu 3/13/25

37 Owner Occupancy 1 day Fri 3/28/25 Fri 3/28/25

4 Classroom Cooling Upgrades 80 days Mon 6/24/24 Fri 10/11/24

5 Demolition 30 days Mon 6/24/24 Fri 8/2/24

10 Day Automation Controls 75 days Mon 6/24/24 Fri 10/4/24

6 UV Installation 45 days Mon 7/1/24 Fri 8/30/24

8 GC Casework Modifications and Installations 45 days Mon 7/1/24 Fri 8/30/24

7 UV Installation (Second Shift Coordinated with Owner) 25 days Mon 9/2/24 Fri 10/4/24

9 GC Casework Modifications and Installations (Second Shift 

Coordinated with Owner)

25 days Mon 9/2/24 Fri 10/4/24

11 Final Commissioning and Equipment Start Up 5 days Mon 10/7/24 Fri 10/11/24
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SECTION 01 21 00 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 

1. Contingency allowances. 

1.3 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances. 

1.4 INFORMATIONAL SUBMITTALS 

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

use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 

allowance items that include installation as part of the allowance. 

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

the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.   

1.6 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes. 

B. Allowance shall include cost to Contractor of specific products and materials under allowance 

and shall include taxes, freight, and delivery to Project site. Contractor's costs for receiving and 

handling at Project site, labor, installation, and similar costs related to products and materials 

under allowance shall be included as part of the allowance. 
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C. Overhead and profit related to the allowance shall be included as part of the Contract Sum and 

not part of the allowance. 

1.7 ALLOWANCE PROCEDURES 

A. Authorization for use of allowances is documented through Allowance Access Authorization 

form provided in the Project Manual, accompanied by substantiating data. 

B. At Project closeout, unused amounts remaining in the allowances will be credited to Owner by 

Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced with 

related work. 

3.2 SCHEDULE OF ALLOWANCES – GENERAL CONTRACT 

A. Allowance No. GC-1:  Contingency Allowance:  Include the sum of $475,000 for use according 

to Owner’s instructions.  

B. Allowance No. GC-2:  Abatement Allowance:  Include the sum of $100,000 for use according 

to Owner’s instructions. 

3.3 SCHEDULE OF ALLOWANCES – PLUMBING CONTRACT 

A. Allowance No. PC-1:  Contingency Allowance:  Include the sum of $40,000 for use according 

to Owner’s instructions.  

3.4 SCHEDULE OF ALLOWANCES – MECHANICAL CONTRACT 

A. Allowance No. MC-1:  Contingency Allowance:  Include the sum of $210,000 for use according 

to Owner’s instructions.  



Tetra Tech ALLOWANCES 

Architects & Engineers Project No. 339070-22003 01 21 00 / Page 3 

3.5 SCHEDULE OF ALLOWANCES – ELECTRICAL CONTRACT 

A. Allowance No. EC-1:  Contingency Allowance:  Include the sum of $150,000 for use according 

to Owner’s instructions.  

Attachment: Allowance Access Authorization 

END OF SECTION 01 21 00 
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ALLOWANCE ACCESS AUTHORIZATION: 

 

Project:  Waverly CSD – Additions and Alterations to Waverly Jr/Sr High School 

     

 

Architect:  Tetra Tech Architects & Engineers Project No.  339070-22003 

 

Contractor:        

 

AAA No.:        Initiation Date:         

 

The Allowance is allocated as follows:         
      

      

      

 
Total original Contract Allowance was: $        

Amount of Contract Allowance Access previously authorized: $        

Adjusted Contract Allowance prior to this authorization is: $        

The amount of available Allowance will Decrease by this Access Authorization: $        

The remaining Contract Allowance, after this Access Authorization will be: $        

 

 

Recommended by: Recommended by: 

Architect Construction Manager [if applicable] 

     

By (Signature):    By (Signature):          

 

 

Date:   Date:          

 

 

Accepted by: Approved by: 

Contractor Owner 

 

By (Signature):          By (Signature):          

 

 

Date:              Date:              

 

 



Tetra Tech SUBSTITUTION PROCEDURES 
Architects & Engineers Project No. 339070-22003 01 25 00 / Page 1 

SECTION 01 25 00 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

1.3 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 
those required by the Contract Documents and proposed by Contractor, 

1. Substitutions for Cause:  Changes proposed by Contractor that are required due to 
changed Project conditions, such as unavailability of product. 

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

1.4 ACTION SUBMITTALS 

A. Substitution Requests:  Identify product or fabrication or installation method to be replaced.  
Include Specification Section number and title and Drawing numbers and titles. 

1. Substitution Request Form: Use the “Request for Substitution” form attached to this 
Specification Section. Complete all sections of the form. 

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

a. Information to support identification of the proposed substitution as “for Cause” or 
“for Convenience”. 

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

c. Coordination information, including a list of changes or revisions needed to other 
parts of the Work and to construction performed by Owner and separate 
contractors, that will be necessary to accommodate proposed substitution. 
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d. Detailed comparison of significant qualities of proposed substitution with those of 
the Work specified.  Include annotated copy of applicable Specification Section.  
Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, sustainable design characteristics, warranties, and specific 
features and requirements indicated.  Indicate deviations, if any, from the Work 
specified. 

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

f. Samples, where applicable or requested. 

g. Certificates and qualification data, where applicable or requested. 

h. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners. 

i. Material test reports from a qualified testing agency indicating and interpreting test 
results for compliance with requirements indicated. 

j. Evidence of compliance with building code in effect for Project. 

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

l. Cost information, including a proposal of change, if any, in the Contract Sum. 

m. Contractor's certification that proposed substitution complies with requirements in 
the Contract Documents except as indicated in substitution request, is compatible 
with related materials, and is appropriate for applications indicated. 

n. Contractor's waiver of rights to additional payment or time that may subsequently 
become necessary because of failure of proposed substitution to produce indicated 
results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation. Such additional information or documentation may include 
detailed side-by-side comparison charts of the specified product and the proposed 
substitution, and other data. Only one substitution request for each product will be 
considered. Architect will make final determination as to whether the substitution is “for 
Cause” or “for Convenience”. 

a. Architect will notify Contractor through Construction Manager of acceptance or 
rejection of proposed substitution. 

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

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.   

1.6 PROCEDURES 

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the approved 
substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 
change. 

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

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

b. Substitution request is fully documented and properly submitted. 

c. Requested substitution will not adversely affect Contractor's construction schedule. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience:  Architect will consider requests for substitution if received 
within 15 days after the Notice of Award.  Requests received after that time may be considered 
or rejected at discretion of Architect. 

1. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
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a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

b. Requested substitution does not require extensive revisions to the Contract 
Documents. 

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

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested substitution 
has been coordinated with other portions of the Work, is uniform and consistent, is 
compatible with other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

Attachment: Request for Substitution Form 

END OF SECTION 01 25 00 
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 
Contract modifications. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 
involving adjustment to the Contract Sum or the Contract Time, via the electronic form 
procedures outlined in Division 01 Section “Project Management and Coordination” and during 
the preconstruction conference. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a description of proposed changes in 
the Work that may require adjustment to the Contract Sum or the Contract Time, via the 
electronic form procedures outlined in Division 01 Section “Project Management and 
Coordination” and during preconstruction conference. If necessary, the description will include 
supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 
or to execute the proposed change. 

2. Unless otherwise noted, within 14 days after receipt of Proposal Request, submit a 
quotation listing adjustments to the Contract Sum and the Contract Time necessary to 
execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey data 
to substantiate quantities. 

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

c. Include costs of labor and supervision directly attributable to the change. 
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d. Include an updated Contractor's construction schedule that indicates the effect of 
the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time. 

e. Quotation Form:  Use forms acceptable to Architect. 

B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the 
Contract, Contractor may submit a request for a change to the Architect through Construction 
Manager. 

1. Include a statement outlining reasons for the change and the effect of the change on the 
Work.  Provide a complete description of the proposed change.  Indicate the effect of the 
proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities.   

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

4. Include costs of labor and supervision directly attributable to the change. 

5. Include an updated Contractor's construction schedule that indicates the effect of the 
change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time. 

6. Comply with requirements in Division 01 Section "Substitution Procedures" if the 
proposed change requires substitution of one product or system for product or system 
specified. 

7. Proposal Request Form:  Use form acceptable to Architect. 

1.5 ADMINISTRATIVE CHANGE ORDERS 

A. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures 
for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs 
of allowances. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request response, Architect will issue a Change Order for 
signatures of Owner, Architect, Construction Manager and Contractor . 
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1.7 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive.  
Construction Change Directive instructs Contractor to proceed with a change in the Work, for 
subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a description of change in the Work.  It also 
designates method to be followed to determine change in the Contract Sum or the 
Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required by the 
Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 
substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 26 00 
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SECTION 01 29 00 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

1.3 DEFINITIONS 

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract 
Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

B. AIA Document: Current, authorized editions of standard forms issued by the American Institute 
of Architects (AIA).  

1. Where AIA Documents are identified in this Section, the use of facsimiles of AIA 
documents or non-AIA documents is prohibited. 

1.4 SCHEDULE OF VALUES 

A. Submit the schedule of values to Architect through Construction Manager at earliest possible 
date, but no later than fourteen days before the date scheduled for submittal of initial 
Applications for Payment. 

B. Format and Content:   

1. Use AIA Document G703 as form for schedule of values, with entries typewritten.  

2. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 
b. Architect's project number. 
c. Contractor's name and address. 
d. Date of submittal. 

3. Use the Project Manual table of contents as a guide to establish line items for the 
schedule of values.  Provide line item(s) for each Specification Section.  
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4. Arrange the schedule of values to indicate the following for each item listed, completing 
columns A, B and C of AIA Document G703: 

a. Column A: Indicate Specification Section number. 
b. Column B: Indicate Specification Section title, and provide separate line items for 

labor and materials. 
c. Column C: Provide separate line item dollar values for labor and materials. Round 

amounts to nearest whole dollar. 

5. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment.  In addition to line items for each applicable 
specification section, include the following: 

a. Project Startup:  

1) Include separate line items for project startup requirements, including the 
following separate line items: 

a) Insurance, based on actual invoice amount. 
b) Performance and payment bonds, based on actual invoice amount. 
c) Mobilization. 
d) Temporary facilities and controls. 

 
d. Submittals:  Include a minimum of One percent of Contract Sum. 

 
e. Supervision: Include a minimum of Three percent of Contract Sum. 

 
f. Safety and Field Reports: Include a minimum of One percent of Contract Sum. 

g. Meetings: Provide a separate line item in the schedule of values for Contractor 
attendance at meetings.  Include a minimum of One percentage of Contract Sum. 

h. Testing and Balancing (TAB): Include a minimum of Four percent of the Contract 
Sum percent as separate line items for testing and balancing requirements, as 
follows: 

1) Pre-TAB activities (20 percent of TAB). 
2) TAB activities (40 percent of TAB). 
3) Final TAB reports. (40 percent of TAB). 

i. Punch List:  One percent of Contract Sum. 

j. Project Closeout:  

1) Include separate line items for project closeout requirements, as follows: 

a) Demobilization. 
b) Warranties. 
c) Final cleaning. 
d) Operation and maintenance manuals. 
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e) Project record documents. 
f) Demonstration and training. 

6. Each item in the schedule of values shall be complete.  Include total cost and 
proportionate share of general overhead and profit for each item. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 
with previous applications as certified by Architect and Construction Manager. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 
between Owner and Contractor.  The period of construction work covered by each Application 
for Payment is the period indicated in the Agreement. 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 
Construction Manager. 

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

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

1. Entries shall match data on the schedule of values. 
2. Include amounts for work completed following previous Application for Payment, 

whether or not payment has been received.   

E. Stored Materials:  Include in Application for Payment amounts applied for materials or 
equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items 
stored on-site and items stored off-site. 

1. Enter in column F (Materials Presently Stored) of AIA Document G703 the value of 
materials presently stored for which payment is sought. Recalculate the total of the 
column at the end of each pay period. This value covers both materials newly stored for 
which payment is sought and materials previously stored which are not yet incorporated 
into the Project.  Payment by the Owner for stored materials does not result in a 
deduction from this column. Only as materials are incorporated into the Project is their 
value deducted from this column and incorporated into column E (Work Completed--
This Period.). 

2. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 
surety to payment, for stored materials. 

3. Provide supporting documentation that verifies amount requested, such as paid invoices.  
Match amount requested with amounts indicated on documentation; do not include 
overhead and profit on stored materials. 
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F. Transmittal:  Submit three signed and notarized original copies of each Application for Payment 
to Construction Manager.  

G. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of values. 
3. Contractor's construction schedule. 
4. Certificates of insurance and insurance policies. 
5. Performance and payment bonds. 

H. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited to, two 
originals and two copies each of the following: 

1. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
2. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
3. AIA Document G707, "Consent of Surety to Final Payment." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
 

Attachment: Stored Materials Invoicing Documentation form 

END OF SECTION 01 29 00 
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

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

1. General coordination procedures. 
2. Digital data files. 
3. Owner’s Project Representative activities. 
4. Electronic form procedures. 
5. Requests for Information (RFIs). 
6. Project meetings. 

1.3 COORDINATION PROCEDURES 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, which depend on each other for proper 
installation, connection, and operation.  

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components. 

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

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

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

1. Preparation of Contractor's construction schedule. 
2. Installation and removal of temporary facilities and controls. 
3. Project meetings. 
4. Project closeout activities. 

C. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.  Coordinate use of 
temporary utilities to minimize waste. 
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1.4 DIGITAL DATA FILES 

A. Architect's Digital Data Files:  Upon request, and at Architect’s sole discretion, electronic 
copies of the Contract Drawings may be provided by Architect for Contractor's use in preparing 
submittals. 

1. Architect may furnish Contractor digital data drawing files of the Contract Drawings for 
use in preparing Shop Drawings. 

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

b. Format:  The Contract Drawings may be available in AutoCAD and .pdf formats. 

1) Architect’s charge for drawings in AutoCAD format:  $50 per drawing. 
2) Architect’s charge for drawings in .pdf format:  $50 per request. 

c. Contractor shall fill out and submit a Request for Electronic Drawing Files form 
included in Project Manual for any drawing files. 

d. Contractor shall also execute a Terms of Electronic File Transfer (TOFT) included 
in Project Manual for any drawing files furnished in AutoCAD format. 

e. The following drawings may be furnished for the appropriate discipline: 

1) Floor plans. 
2) Reflected ceiling plans. 

1.5 OWNER’S PROJECT REPRESENTATIVE ACTIVITIES 

A. Project Representative shall: 

1. Serve as liaison between Architect, Contractor and Owner. 

2. Perform on-site observations of the progress and quality of the Work as may be 
reasonably necessary to assist the Architect determine, in general, if the Work is being 
performed in a manner indicating that the Work when completed will be in conformance 
with the Contract Documents. Notify the Architect if, in the Project Representative's 
opinion, Work does not conform to the Contract Documents or requires special 
inspection or testing. 

3. Monitor the Contractor's construction schedules on an ongoing basis and alert the 
Architect to conditions that may lead to delays in completion of the Work. 

4. Coordinate shared access to work areas.  

5. Coordinate and issue written approvals for acceptable interruptions of utilities and 
potentially disruptive activities. 

6. Receive and review suggestions proposed by the Contractor, and submit them, together 
with recommendations, to the Architect. 
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7. Attend all meetings and report to the Architect on the proceedings. 

8. Notify Architect when tests required by the Contract Documents and inspections by 
authorities having jurisdiction will be performed. Observe tests required by the Contract 
Documents and inspections by authorities having jurisdiction. Record and report to the 
Architect on test procedures, inspections, and results. Verify testing is performed in 
accordance with specified requirements and at appropriate times. 

9. Maintain records at the construction site in an orderly manner, including correspondence, 
Contract Documents, Change Orders, Construction Change Directives, reports of 
meetings, Shop Drawings, Product Data and similar submittals; supplementary drawings, 
color schedules and requests for payment; and names, addresses telephone numbers, and 
email addresses of the Contractors, Subcontractors and principal material suppliers. 

10. Maintain a daily log of activities at the site, including weather conditions, nature and 
location of Work being performed, verbal instructions and interpretations given to the 
Contractor, and specific observations. Record any occurrence or Work that might result 
in a claim for a change in Contract Sum or Contract Time. Maintain a list of visitors, their 
titles, and time and purpose of their visit. 

11. Notify the Architect if any portion of the Work requiring Shop Drawings, Product Data 
or Samples is commenced before such submittals have been approved by the Architect. 
Receive and log Samples required at the site, notify the Architect when they are ready for 
examination, record the Architect’s action and maintain custody of approved Samples. 

12. Review the Contractor's record copy of the Drawings, Specifications, Addenda, Change 
Orders and other Modifications at intervals appropriate to the stage of construction and 
notify the Architect of any apparent failure by the Contractor to maintain up-to-date 
records. 

13. Review Applications for Payment and forward to the Architect with recommendations for 
disposition. 

14. Assist the Architect in conducting inspections to determine the date or dates of 
Substantial Completion and the date of final completion. 

15. Assist the Architect in receipt and transmittal to the Owner of documentation required of 
the Contractor at completion of the Work. 

B. Project Representative shall not: 
 

1. Authorize deviations from the Contract Documents. 

2. Approve submittals or substitute materials or equipment. 

3. Personally conduct or participate in tests or third party inspections. 

4. Assume any of the responsibilities of the Contractor's superintendent or of 
Subcontractors. 

5. Expedite the Work for the Contractor. 
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6. Have control over or charge of or be responsible for construction means, methods, 
techniques, sequences or procedures, or for safety precautions and programs in 
connection with the Work. 

7. Authorize or suggest that the Owner occupy the Project in whole or in part. 

1.6 ELECTRONIC FORM PROCEDURES 

A. Use Architect's electronic form procedures for the following functions: 

1. Request for Information (RFI) forms and logs. 
2. Architect’s Supplemental Instruction (ASI) forms and logs. Refer to Division 01 Section 

“Contract Modification Procedures”. 
3. Proposal Request (PR) forms and logs. Refer to Division 01 Section “Contract 

Modification Procedures”. 

B. Contractor and other parties granted access by the Architect to Project electronic form 
procedures shall follow instructions issued by the Architect during the preconstruction 
conference. 

1.7 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of 
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified, via 
the electronic form procedures outlined. 

1. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of others. 

B. Content of the RFI:  Include a detailed description of item needing information or interpretation 
and the following: 

1. Project number. 

2. RFI number. 

3. Contract number and title. 

4. Name of Contractor. 

5. Name of Contractor’s contact person. 

6. Email address of Contractor’s contact person. 

7. RFI subject. 

8. Question: Fully describe question or information requested. Include: 

a. Specification Section number and title and related paragraphs, as appropriate. 
b. Drawing number and detail references, as appropriate. 



Tetra Tech PROJECT MANAGEMENT AND COORDINATION 
Architects & Engineers Project No. 339070-22003 01 31 00 / Page 5 

c. Field dimensions and conditions, as appropriate. 
d. Contractor's suggested resolution.  If Contractor's solution impacts the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 

9. Attachments:  Include sketches, descriptions, measurements, photos, Product Data, Shop 
Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. Architect's Action:  Architect will review each RFI, determine action required, and respond.  
Allow reasonable time for Architect's response for each RFI.   

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Architect's actions on submittals. 
f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Division 01 Section "Contract Modification Procedures." 

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

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

E. Electronic RFI Log: Architect will maintain a tabular log of RFIs organized by RFI number. 

1.8 PROJECT MEETINGS 

A. Site Preconstruction Conference:  Construction Manager will schedule and conduct a site 
preconstruction conference, at a time convenient to Owner, Construction Manager and 
Architect. 
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1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, Construction 
Manager, Architect, and their consultants; Geotechnical Engineer of Record; Contractor 
and its superintendent; and other concerned parties shall attend the conference.  
Participants at the conference shall be familiar with Project and authorized to conclude 
matters relating to the Work. 

2. Agenda:  Discuss items of significance, including the following: 

a. Designation of key personnel and their duties. 
b. Lines of communication. 
c. Electronic form procedures (RFIs, ASIs, PRs). 
d. Submittal procedures. 
e. Subcontracts. 
f. Construction schedule. 
g. Temporary facilities and controls. 
h. Use of premises. 
i. Permits. 
j. Soil erosion and sediment control. 
k. Tree protection. 
l. Procedures for testing and inspecting. 
m. Roles and responsibilities of each party. 
n. Topsoil. 
o. Seeding/sodding. 
p. Planting. 
q. Concrete. 
r. Retaining walls. 
s. Planting islands. 
t. Railings. 
u. Staging removal. 
v. Track/synthetic turf. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

B. Progress Meetings:  Construction Manager will conduct progress meetings at regular intervals, 
unless otherwise necessitated. 

1. Attendees:  In addition to representatives of Owner , Construction Manager, and 
Architect, each contractor, subcontractor, supplier, and other entity concerned with 
current progress or involved in planning, coordination, or performance of future activities 
shall be represented at these meetings.  All participants at the meeting shall be familiar 
with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Review report of previous progress meeting.  Review other items of 
significance that could affect progress.  Include topics for discussion as appropriate to 
status of Project. 

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

1) Report of progress since previous meeting. 
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2) Architect/Engineer discussion items. 

3) Status of ASIs, PRs, Change Orders. 

4) Status of submittals. 

5) Contractor's Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, or 
behind schedule, in relation to Contractor's construction schedule.   

a) Determine how construction behind schedule will be expedited; 
secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to ensure that current and subsequent 
activities will be completed within the Contract Time. 

b) Review schedule for next period. 

6) Date of Substantial Completion. 

7) Status of RFIs. 

8) Owner discussion items. 

9) Discussion items for Contract. 

10) General and administrative items, including such items as: 

a) Project documentation. 
b) Prohibitions. 
c) Identification cards. 
d) Separation. 
e) Egress. 
f) Conservation. 

3. Report:  Construction Manager will prepare and distribute the meeting report to each 
party present and to parties requiring information. 

C. Health and Safety Committee Meetings: Owner will conduct health and safety committee 
meetings as needed, in accordance with requirements of Regulations of the Commissioner of 
Education, Part 155 (8 NYCRR 155), Section 155.5(c)(2). 

1. Attendees: In addition to representatives of the Owner and Construction Manager, each 
contractor shall be represented at these meetings. All participants at the meeting shall be 
familiar with Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance, including the following: 

a. Health and safety matters related to the construction project. 

3. Report: Owner will prepare and distribute meeting report to each party present and to 
parties requiring information. 
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D. Project Closeout Conference:  Construction Manager will schedule and conduct a project 
closeout conference, at a time convenient to Owner, Construction Manager and Architect, but 
no later than 90 days prior to final scheduled date of Substantial Completion. 

1. Attendees:  Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its superintendent; and other concerned parties shall 
attend the meeting.  Participants at the meeting shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect or delay Project closeout, 
including the following: 

a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for delivery of material samples, attic stock, and spare parts. 
f. Requirements for demonstration and training. 
g. Owner's occupancy requirements. 
h. Responsibility for removing temporary facilities and controls. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 
 
 
Attachment: Request for Electronic Drawing Files 
    Terms of Electronic File Transfer (TOFT) 
 

END OF SECTION 01 31 00 
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 
2. Reports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 
for entire construction period. Follow format outlined in attachment at end of this Section. 

B. Site Condition Reports:  Submit at time of discovery of differing conditions. 
C. Special Reports:  Submit at time of unusual event. 

1.4 COORDINATION 

A. Secure time commitments for performing critical elements of the Work from entities involved. 
B. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence. 

1.5 CONTRACTOR’S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of 
final completion. 

B. Contract completion date shall not be changed by submission of a schedule that shows an early 
completion date, unless specifically authorized by Change Order. 

1.6 CONTRACTOR’S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, horizontal, Gantt-chart-type, Contractor's 
construction schedule per requirements of Division 01 Section “Multiple Contract Project 
Summary – Project Schedule”. 

1. Format: Refer to accompanying “Format for Construction Schedule”. 

01 32 00 
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B. Preparation:  Indicate each significant construction activity separately, by Specification Section, 
coordinated with the schedule of values. Provide line item(s) for each Specification Section.   

C. Schedule Updating:  At monthly intervals, update schedule to reflect actual construction 
progress and activities.   

D. Distribution:  Distribute copies of approved schedule to Architect, Construction Manager, 
Owner, separate contractors, testing and inspecting agencies, and other parties  with a need-to-
know schedule responsibility. 

1. When revisions are made, distribute updated schedules to the same parties.   

1.7 REPORTS 

A. Site Condition Reports:  Immediately on discovery of a difference between site conditions and 
the Contract Documents, prepare and submit a detailed report.    Include a detailed description 
of the differing conditions, together with recommendations for changing the Contract 
Documents. 

B. Special Reports:  When an event of an unusual and significant nature occurs at Project site, 
whether or not related directly to the Work, prepare and submit a special report.  List chain of 
events, persons participating, response by Contractor's personnel, evaluation of results or 
effects, and similar pertinent information.   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Format for Construction Schedule 

END OF SECTION 01 32 00 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 
  
 FORMAT FOR  

CONSTRUCTION SCHEDULE  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Format 
 

 
 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 
following information included for each item: 

 
Related Technical Specification number. 
Distinct graphic delineation, indicating area of building where schedule item in located. 
Shop drawing submittal date and required acceptance date. 
Product procurement date and anticipated delivery date. 
Projected start and completion dates for each item. 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 
   
 FORMAT FOR  

CONSTRUCTION SCHEDULE  
 

 
 
 
 

 
 
 

Sample 
 
 
 
 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 
following information included for each item: 

 
Related Technical Specification number. 
Distinct graphic delineation, indicating area of building where schedule item in located. 
Shop drawing submittal date and required acceptance date. 
Product procurement date and anticipated delivery date. 
Projected start and completion dates for each item. 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes requirements for the administrative and procedural requirements for submitting 
Shop Drawings, Product Data, Samples, and other submittals. 

1. Process designated submittals for the Project electronically through designated Electronic 
Submittal System.  PDF files must be opened, viewed, modified and printed using Adobe 
Acrobat PDF software to view reviewer comments/stamps. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require 
Architect's and Construction Manager’s responsive action.  Action submittals are those 
submittals indicated in individual Specification Sections as "action submittals." 

B. As-Specified Products: Products to be incorporated into Project as specified by manufacturer 
name and product designation and including all options in Part 2 of technical specifications, 
intended to be installed as specified in Part 3 of technical specifications, and from a product 
category specifically identified as eligible to be considered as an “as-specified product” in the 
Action Submittals Article in Part 1 of technical specifications. 

C. Informational Submittals:  Written and graphic information and physical samples that do not 
require Architect's and Construction Manager’s responsive action.  Submittals may be rejected 
for not complying with requirements.  Informational submittals are those submittals indicated in 
individual Specification Sections as "informational submittals." 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 
used for representing documents in a device-independent and display resolution-independent 
fixed-layout document format. 

E. Electronic Submittal System: A method to transmit certain electronic submittals between the 
Contractor, Construction Manager, Architect, and Owner, using Submittal Exchange website 
service. 

1. For consistency, the standard file format will be PDF. Convert paper originals and other 
file formats to PDF prior to submission. 

2. In the event of system malfunction, process submittals in accordance with the Architect’s 
instructions, until the system malfunction has been corrected. 

01 33 00 
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3. For this Project, process the following submittal types through the designated electronic 
submittal system: 

a. Product Data. 
b. Sustainable Design Submittals. 
c. Shop Drawings. 
d. Product Schedules. 
e. Qualification Data. 
f. Certificates (Welding, Installer, Manufacturer, Product, and Material, as 

applicable). 
g. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as 

applicable). 
h. Research Reports. 
i. Warranty (sample). 
j. Design Data, including calculations. 
k. Coordination Drawings. 
l. Delegated-Design Services Certifications. 

4. For Samples, provide electronic submittal of Sample cover sheet, identifying location and 
actual delivery date of Samples. Deliver Samples to location (Architect’s office, Project 
site, etc.) as directed by the Architect. 

1.4 COLOR SCHEDULE 

A. Color Schedule: Within 30 days after date of Notice of Award, submit a complete list of 
proposed manufacturers and complete product designations (i.e. model, grade, series, product 
line, etc.) for each item requiring color selection by Architect. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. 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. Where indicated, submit all submittal items required for each Specification Section 
concurrently. 

3. 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 and Construction Manager reserve the right to withhold action on a 
submittal requiring coordination with other submittals until related submittals are 
received. 
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B. Processing Time:  Allow sufficient time for submittal review, including time for resubmittals.  
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. 

C. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 
follows: 

1. Include a cover sheet on each submittal item for identification. Do not combine different 
submittals under same cover sheet; only one submittal is to be provided per email. 

a. Cover Sheet Form: Use PDF version of sample form included in Project Manual. 
Complete each item on form, sign and date. Architect will furnish PDF version of 
sample form. 

2. Name submittal file as directed by Architect. 

3. Transmit each submittal via Electronic Submittal System. 

4. Transmit each submittal to Architect using the Submittal Exchange website 
www.submittalexchange.com.  

D. Resubmittals:  Make resubmittals in same form and, for non-electronic submittals, in the same 
number of copies as initial submittal. 

1. Note date and content of revision in label or title block and clearly indicate extent of 
revision. 

2. Resubmit submittals until they are marked with approval notation from Architect and 
Construction Manager. 

3. Refer to the General Conditions for provisions allowing Owner to obtain reimbursement 
from the Contractor for amounts paid to the Architect for evaluation of certain 
resubmittals. 

E. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities.   

F. Use for Construction:  Retain complete electronic copies of submittals on Project site during 
Construction.  Also maintain one complete set of hard paper copies of all approved submittals 
on Project site during Construction.  Use only final action submittals that are marked with 
approval notation from Architect and Construction Manager. 

G. Use of As-Specified Verification Form: The As-Specified Verification Form is intended to 
reduce certain action submittal paperwork for select products to be incorporated into the Work. 
If product to be incorporated into Project is specified by name and product designation in Part 2 
of the Technical Specification Section and is from a product category specifically identified as 
eligible to be considered as an “as-specified product” in the Action Submittals Article in Part 1 
of technical specifications, submit “As-Specified Verification Form” attached to this 
Specification Section. 



SUBMITTAL PROCEDURES  Tetra Tech 
01 33 00 / Page 4 Project No. 339070-22003 Architects & Engineers 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. All products provided for use in construction of this Project are to be free of asbestos.  Refer to 
Division 01 Section “Closeout Procedures” for certification required to be provided.  The 
Owner may provide random testing of installed products/ construction for asbestos content.  
Any Contractor-installed product found to contain asbestos shall be classified as defective work.  
Defective work shall be corrected by the Contractor as specified in the General Conditions. 

1.7 SUBMITTAL PROCEDURES, GENERAL 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual Specification 
Sections. 

1.8 ELECTRONIC SUBMITTAL REQUIREMENTS 

A. Use the designated electronic submittal system for submittals in this Article. 

1. Review and apply electronic stamp certifying that the submittal complies with the 
requirements of the Contract Documents including verification of manufacturer / product, 
dimensions and coordination of information with other parts of the work.   

2. Transmit each submittal to Construction Manager and Architect using the Submittal 
Exchange website, www.submittalexchange.com. 

3. For Action Submittals, Architect / Engineer and Construction Manager review comments 
will be made available on the Submittal Exchange website for downloading.  Contractor 
will receive email notice of completed review. 

4. Distribution of reviewed submittals to subcontractors and suppliers is the responsibility 
of the Contractor. 

5. After award of contract, training will be provided by Submittal Exchange regarding use 
of website and PDF submittals.  Contact Submittal Exchange at 1-800-714-0024. 

6. Internet Service and Equipment Requirements: 

a. Email address and Internet access at Contractor’s main office.   
b. Adobe Acrobat (www.adobe.com), for applying electronic stamps and comments. 

7. Contractor shall bear the cost of the Submittal Exchange project subscription. 

8. Retain one electronic copy of all approved submittals, as part of the project records 
required at Project Closeout.    

9. Tetra Tech Architects and Engineers will be the Submittal Exchange Project Leader and 
Subscriber. 
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B. Product Data:  Collect information into a single submittal for each element of construction and 
type of product or equipment. 

1. Mark submittal to show which products and options are applicable. 

2. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Statement of compliance with specified referenced standards. 
c. Testing by recognized testing agency. 

3. For equipment, include the following in addition to the above, as applicable: 

a. Printed performance curves. 
b. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

C. As-Specified Submittals: Complete the “As-Specified Verification Form”. 

1. Refer to the Action Submittals Article of technical specification sections. If the product to 
be incorporated into the Project is an “as-specified product” as defined in this Section, 
then submit “As-Specified Verification Form” in lieu of Product Data, otherwise submit 
full Product Data.  

2. Do not use “As-Specified Verification Form” unless specifically indicated in technical 
specification. 

3. The “As-Specified Verification Form” alone serves as the submittal for the specific 
product and no additional action submittal data is due at the time of the submittal. The 
full specific product technical data, however, is required to be included in the Operation 
and Maintenance Manual. Comply with requirements specified in Division 01 Section 
“Operation and Maintenance Data”. 

D. 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, unless 
submittal based on Architect's digital data drawing files is otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 
following information, as applicable: 

a. Identification of products. 
b. Schedules. 
c. Compliance with specified standards. 
d. Notation of dimensions established by field measurement. 
e. Relationship and attachment to adjoining construction clearly indicated. 
f. Seal and signature of professional engineer if specified. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the 
following information in tabular form: 
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1. Type of product.  Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 
3. Number and name of room or space. 

F. Qualification Data:  Prepare written information that demonstrates capabilities and experience 
of firm or person.  Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified. 

G. Certificates: 

1. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents.  Submit record of Welding 
Procedure Specification and Procedure Qualification Record on AWS or ASME forms as 
applicable.  Include names of firms and personnel certified. 

2. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents.  
Include evidence of manufacturing experience where required. 

4. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents. 

5. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents. 

H. Test Reports: 

1. Material Test Reports:  Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents. 

2. Product Test Reports:  Submit written reports indicating that 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. 

3. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents. 

4. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product.  Include written recommendations for primers 
and substrate preparation needed for adhesion. 
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5. Field Test Reports:  Submit written reports indicating and interpreting results of field 
tests performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents. 

I. Research Reports:  Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.   

J. Warranty: Submit sample warranties as required in individual Specification Sections.  

K. Design Data:  Prepare and submit written and graphic information, including, but not limited to, 
performance and design criteria, list of applicable codes and regulations, and calculations.  
Include list of assumptions and other performance and 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. 

L. Coordination Drawing Submittals:  Comply with requirements specified in Division 01 Section 
"Project Management and Coordination." 

M. Delegated-Design Services Certification:  Submit certificate, 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. 

1.9 SUBMITTAL REQUIREMENTS FOR COMMISSIONING 

A. Provide the Commissioning Authority with a copy of all submittals for equipment to be 
commissioned. 

1. The Commissioning Authority will review and approve Contractor submittals applicable 
to systems being commissioned for compliance with commissioning needs, concurrent 
with the Architect’s review. 

B. Data for Commissioning: 

1. Refer to the technical Division Commissioning Section for listing of systems to be 
commissioned.  Provide specific information needed about each piece of commissioned 
equipment or system in submittal as required to facilitate commissioning. Typically this 
will include detailed manufacturer installation and start-up, operating, troubleshooting 
and maintenance procedures, full details of any Ownerr-contracted tests, fan and pump 
curves, full factory testing reports, if any, and full warranty information, including all 
responsibilities of the Owner to keep the warranty in force clearly identified.  In addition, 
the installation and checkout materials that are actually shipped inside the equipment and 
the actual field checkout sheet forms to be used by the factory or field technicians for pre-
functional testing shall be submitted to the Commissioning Authority. 
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2. The Commissioning Authority may request further documentation necessary for the 
commissioning process. This data request may be made prior to submittals, during 
review, or subsequently as additional requirements become evident. 

3. Much of this information is contained in the regular Operation and Maintenance (O&M) 
manual submittals normally submitted in the Project. For commissioned projects, this 
information is typically required prior to the regular formal O&M manual submittals and 
will be duplicated therein, facilitating the later creation of the O&M manual. 

C. Contractor’s responsibility for deviations in submittals from requirements of the Contract 
Documents is not relieved by the Commissioning Authority’s review . 

1.10 NON-ELECTRONIC SUBMITTAL REQUIREMENTS 

A. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of applicable Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity.  Sample sets may be 
used to determine final acceptance of construction associated with each set. 

4. 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. 

a. Number of Samples:  Submit two full sets of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Deliver one set to Architect’s office, deliver the other 
set to the construction trailer at the job site.   

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. 
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a. Number of Samples:  Submit two sets of Samples. Deliver one set to Architect’s 
office, deliver the other set to the construction trailer at the job site.   

1) 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. 

B. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products. 

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

3. Submit subcontract list in the following format: 

a. Number of Copies:  Four paper copies of subcontractor list, unless otherwise 
indicated.  Architect will return one copy. 

C. List of Key Personnel Names:  No later than 15 days after date of Notice of Award, submit a list 
of key personnel assignments, including superintendent and other personnel in attendance at 
Project site.   

1. Identify individuals and their duties and responsibilities; list addresses and telephone 
numbers, including emergency, office, and cellular telephone numbers and email 
addresses.  

a. Number of Copies:  Four paper copies of key personnel list, unless otherwise 
indicated.   

1.11 MISCELLANEOUS SUBMITTAL REQUIREMENTS 

A. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Division 01 Section "Closeout Procedures." 

B. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 
Maintenance Data." 

1.12 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 
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1.13 CONTRACTOR’S REVIEW 

A. Action Submittals and Informational Submittals:  Review each submittal and check for 
coordination with other Work of the Contract and for compliance with the Contract Documents.  
Note corrections and field dimensions.  Identify any deviations from Contract Document 
requirements. Mark cover sheet with approval before submitting to Architect and Construction 
Manager. 

1. Sign and date statement certifying that submittal has been reviewed, checked, and 
approved for compliance with the Contract Documents. 

2. If using Adobe Acrobat to electronically sign the Submittal Cover Sheet do not use the 
Certify Sign, Time Stamp feature as this will lock the document for further editing. 

1.14 ARCHITECT’S AND CONSTRUCTION MANAGER’S ACTION 

A. General:  Architect and Construction Manager will not review submittals that do not bear 
Contractor's approval and will return them without action. 

B. Action Submittals:  Architect and Construction Manager will review each submittal, make 
marks to indicate corrections or revisions required, and return it.  Architect and Construction 
Manager will  mark submittal appropriately to indicate action, as follows: 

1. Final Unrestricted Release: Where the submittal is marked "Approved," the Work 
covered by the submittal may proceed provided it complies with the Contract Documents. 
Final acceptance will depend on that compliance. 

2. Final-but-Restricted Release: Where the submittal is marked "Approved As Noted," the 
Work covered by the submittal may proceed provided it complies both with Architect's 
notations and corrections on the submittal and the Contract Documents. Final acceptance 
will depend on that compliance. 

3. Rejected: Where the submittal is marked "Rejected," do not proceed with the Work 
covered by the submittal. Prepare a new submittal for a product that complies with the 
Contract Documents. 

4. Incomplete - Resubmit: Where the submittal is marked "Incomplete, Submit Additional 
Information," do not proceed with the Work covered by the submittal. Prepare additional 
information requested, or required by the Contract Documents, that indicates compliance 
with requirements, and resubmit. 

C. Informational Submittals:  Architect and Construction Manager will review each submittal and 
will not return it, or will return it if it does not comply with requirements.   

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 
for resubmittal without review. 

E. Limit information submitted to specific products indicated. Do not submit extraneous matter. 
Submittals containing excessive extraneous matter will be returned for resubmittal without 
review. 
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F. Submittals not required by the Contract Documents may be returned by the Architect without 
action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

Attachments:  Tt Cover Sheet 
     As-Specified Verification Form 
     Tt Cover Sheet for Closeout Submittals (Sections 01 78 23 and 01 78 39) 
 Delegated Design Submittal Form  

END OF SECTION 01 33 00 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 Architect’s  
 Project No.: 339070-22003 
   
 Proj. Name: Additions and Alterations to Waverly Jr/Sr High 

School 
 
 Location:  Waverly CSD 
 
PRODUCT IDENTIFICATION 
 
 Specification Section No.  
 
 Name of Product:   

 
  

 
 Name of Manufacturer:   
 
SUBCONTRACTOR 
 
 
 
SUPPLIER 
 
 
 
RELATIONSHIP TO STRUCTURE 

Building 
Name    

 
 

  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 
 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the Con-
tract Documents. Review not conducted for the purpose of determin-
ing the accuracy and completeness of other details such as dimensions 
and quantities, or for substantiating instructions for installation or 
performance of equipment or systems, all of which remain the respon-
sibility of the Contractor as required by the Contract Documents. 
Review shall not constitute approval of safety precautions or of any 
construction means, methods, techniques, sequences or procedures.  

DEVIATION FROM CONTRACT DOCUMENTS:   
 
 
 
CONTRACTOR COMMENTS:   
 
 
 
 
ARCHITECT’S COMMENTS:   
 
 
 
CONTRACTOR’S STAMP       CONTRACTOR’S CERTIFICATION 

I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND APPROVED BY 
THE CONTRACTOR IN ACCORDANCE WITH THE  GENERAL CONDITIONS.  
PRODUCTS/MATERIALS ARE FREE OF ASBESTOS  AS REQUIRED BY THE 
CONTRACT DOCUMENTS. 

BY   
CONSTRUCTION MANAGER’S  CERTIFICATION 
I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND APPROVED BY 
THE CONSTRUCTION MANAGER IN ACCORDANCE WITH THE GENERAL 
CONDITIONS. 

BY    

CM Submittal No.  
 

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No.  
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As-Specified Verification Form 
 
 
 Project Number: 339070-22003 
 
 Project Title:  Additions and Alterations to Waverly Jr/Sr High School 
 
 Technical  
  Specification Section:  
  (Include Section Number and Title as shown in Project Manual) 
 
 Specified Product:   
  (Include manufacturer’s name and product designation) 
 
The undersigned, hereinafter called the Contractor, hereby warrants that the Specified Product listed above will be incorporated 
into the Project in accordance with requirements specified in the Technical Specification Section identified above without modi-
fication or alteration.   

By acceptance of this form, Tetra Tech Architects & Engineers (hereinafter called Tetra Tech), agrees that limited submittals 
identified in the Technical Specification Section identified above are 
not required, unless otherwise stated in the Submittals article in the 
Technical Specification Section. 

The Contractor is advised that use of this As-Specified Verification 
Form does not relieve the Contractor from providing remaining sub-
mittal documentation required in Technical Specification sections and 
all information required in Division 1 Closeout section of the Project 
Manual or from complying with requirements of the General Condi-
tions. 

Products/Materials are free of asbestos as required by the Contract 
Documents. 
 
_________________________________________ 
(Name of Contractor) 
 
_________________________________________ 
(Authorized Signature) 
 
_________________________________________ 
(Title of Signatory) 
 
_________________________ 
(Date) 
 
 
 
 
ARCHITECT’S COMMENTS:   
 
 
 
 

RESERVED FOR USE BY TETRA TECH 
 
 
ACTION SUBMITTAL: 

□ Approved / Approved As Noted 

□ Rejected 
 

 
 
Reviewed By:  _______________________ 
 

 
Date:  ______________________________ 

 

 
 
 
Reviewed only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the 
Contract Documents. Review not conducted for the purpose of 
determining the accuracy and completeness of other details such as 
dimensions and quantities, or for substantiating instructions for 
installation or performance of equipment or systems, all of which 
remain the responsibility of the Contractor as required by the Con-
tract Documents. Review shall not constitute approval of safety 
precautions or of any construction means, methods, techniques, 
sequences or procedures.  
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 Architect’s  
 Project No.: 339070-22003 
   
 Proj. Name: Additions and Alterations to Waverly Jr/Sr High 

School 
 
 Location:  Waverly CSD 
 
PRODUCT IDENTIFICATION 
 
Specification Section No. 01 78 23 OR 01 78 39 (circle correct one) 

 Name of Product:  
 

 
 Name of Manufacturer:  
 
SUBCONTRACTOR: _______________________________ 
 
SUPPLIER:_______________________________________ 
 
 
DEVIATION FROM CONTRACT DOCUMENTS:_________________________________________________________________ 
 
________________________________________________________________________________________________________ 
 
 
CONTRACTOR COMMENTS:________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
 
CONSTRUCTION MANAGER’S COMMENTS: ___________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
 
ARCHITECT’S COMMENTS:_________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
CONTRACTOR’S STAMP       CONTRACTOR’S CERTIFICATION 

I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND 
APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE 
GENERAL CONDITIONS. PRODUCTS/MATERIALS ARE FREE OF  
ASBESTOS AS REQUIRED BY THE CONTRACT DOCUMENTS. 
 

BY   
 
CONSTRUCTION MANAGER’S CERTIFICATION 
I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED BY THE 
CONSTRUCTION MANAGER IN ACCORDANCE WITH THE GENERAL 
CONDITIONS. AND IN ACCORDANCE WITH THE CONSTRUCTION 
MANAGER’S CONTRACTUAL OBLIGATIONS WITH THE OWNER. 
 
Approved _______   Rejected_______ 
 

BY    

CM Submittal No.  

RESERVED FOR USE BY TETRA TECH 
 

 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the Con-
tract Documents. Review not conducted for the purpose of determin-
ing the accuracy and completeness of other details such as dimensions 
and quantities, or for substantiating instructions for installation or 
performance of equipment or systems, all of which remain the respon-
sibility of the Contractor as required by the Contract Documents. 
Review shall not constitute approval of safety precautions or of any 
construction means, methods, techniques, sequences or procedures.  

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No. 
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DELEGATED DESIGN SUBMITTAL 

CONTRACTOR:   SUBMITTAL DATE          /          /  

DESIGN PROFESSIONAL:  
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 

 Architect’s  
 Project No.: 339070-22003 
 

 Proj. Name: Additions and Alterations to Waverly Jr/Sr High 
School 

 

 Location:  Waverly CSD 
 

PRODUCT IDENTIFICATION 
 

Specification Section No.  
 

   
Name of Product:   

 

  
 

  
Name of Manufacturer:   
 

SUBCONTRACTOR 
 

 
 

SUPPLIER 
 

 
 

RELATIONSHIP TO STRUCTURE 
Building 
Name    

 

 
  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 

DEVIATION FROM CONTRACT DOCUMENTS:  
 

 
 

 
 

 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 
with information given and the design concept expressed in the Con-
tract Documents. Review not conducted for the purpose of determin-
ing the accuracy and completeness of other details such as dimensions 
and quantities, or for substantiating instructions for installation or 
performance of equipment or systems, all of which remain the respon-
sibility of the Contractor as required by the Contract Documents. 
Review shall not constitute approval of safety precautions or of any 
construction means, methods, techniques, sequences or procedures.  

DESIGN PROFESSIONAL’S COMMENTS:   
 
CONTRACTOR COMMENTS:   
 
ARCHITECT’S COMMENTS:   
 
 
CONSTRUCTION MANAGER’S  CERTIFICATION DESIGN PROFESSIONAL’S CERTIFICATION 
I certify that this submittal has been reviewed and approved I certify that I am a design professional currently licensed in New York  
by the Construction Manager in accordance with the State and confirm my responsibility for work included in this submittal in  
General Conditions.    accordance with the General Conditions.  Further, I certify that to the best  
 of my knowledge, information and belief, the plans and specifications are 
BY      in accordance with applicable requirements of the New York State    
   Uniform Fire Prevention and Building Code, the State Energy  
CM Submittal No.   Conservation Construction Code and construction standards of the 
   Education Department. 
CONTRACTOR’S STAMP  
 BY   
 
         CONTRACTOR’S CERTIFICATION 

 I certify that this submittal has been reviewed and approved by the Contractor in ac-
cordance with the General Conditions.  Products/Materials 

 Are free of asbestos as required by the Contract Documents. 
  
 BY   

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No.  ___ 
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SECTION 01 35 26 – GOVERNMENTAL SAFETY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Safety requirements included in 8 NYCRR 155.5 Uniform Safety Standards for School 
Construction and Maintenance Projects. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Provide all measures, including (but not limited to) materials, 
equipment, and procedures, required to comply with following requirements of 8 NYCRR 155.5 
Uniform Safety Standards for School Construction and Maintenance Projects. 

B. Certificate of Occupancy: 

1. 8 NYCRR 155.5 (a):  “The occupied portion of any school building shall always comply 
with the minimum requirements necessary to maintain a certificate of occupancy.” 

C. General Safety and Security Standards for Construction Projects: 

1. 8 NYCRR 155.5 (e)(1): “All construction materials shall be stored in a safe and secure 
manner.” 

2. 8 NYCRR 155.5 (e)(2): “Fences around construction supplies or debris shall be 
maintained.” 

3. 8 NYCRR 155.5 (e)(3): “Gates shall always be locked unless a worker is in attendance to 
prevent unauthorized entry.” 

4. 8 NYCRR 155.5 (e)(4): “During exterior renovation work, overhead protection shall be 
provided for any sidewalks or areas immediately beneath the work site or such areas shall 
be fenced off and provided with warning signs to prevent entry.” 

5. 8 NYCRR 155.5 (e)(5): “Workers shall be required to wear photo identification badges at 
all times for identification and security purposes while working at occupied sites.” 

01 35 26 
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D. Separation of Construction Areas from Occupied Spaces: 

1. 8 NYCRR 155.5 (f): “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. 
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. Gypsum board must be used in exit 
ways or other areas that require fire rated separation. 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.” 

2. 8 NYCRR 155.5 (f)(1): “A specific stairwell and/or elevator should be assigned for 
construction worker use during work hours. In general, workers may not use corridors, 
stairs or elevators designated for students or school staff.” 

E. Cleaning Occupied Areas: 

1. 8 NYCRR 155.5 (f)(2): “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.” 

2. 8 NYCRR 155.5 (f)(3): “All occupied parts of the building affected by renovation 
activity shall be cleaned at the close of each workday. School buildings occupied during a 
construction project shall maintain required health, safety and educational capabilities at 
all times that classes are in session.” 

F. Exiting and Ventilation: 

1. 8 NYCRR 155.5(g): Maintain exiting and ventilation during school construction projects. 
2. 8 NYCRR 155.5(g)(1): “Required exits, temporary stairs, ramps, exit signs, and door 

hardware shall be provided at all times.” 
3. 8 NYCRR 155.5(g)(2): “Required ventilation to occupied spaces affected by construction 

will be maintained during the project.” 

G. Noise Control: 

1. 8 NYCRR 155.5 (i):  “Construction and maintenance operations shall not produce noise 
in excess of 60 dba in occupied spaces or shall be scheduled for times when the building 
or affected building spaces are not occupied or acoustical abatement measures shall be 
taken.” 

H. Control of Fumes, Gases and Contaminants: 

1. 8 NYCRR 155.5 (j):  The contractor shall be responsible for the control of chemical 
fumes, gases, and other contaminants produced by welding, gasoline or diesel engines, 
roofing, paving, painting, and other fumes to ensure they do not enter occupied portions 
of the building or air intakes. 
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I. “Off-Gassing” of Volatile Organic Compounds: 

1. 8 NYCRR 155.5 (j)(1):  The contractor shall be responsible to ensure that activities and 
materials which result in "off-gassing" of volatile organic compounds such as glues, 
paint, furniture, carpeting, wall coverings, drapery, etc. are scheduled, cured or ventilated 
in accordance with manufacturer’s recommendations before a space can be occupied. 

J. Asbestos Isolation: 

1. 8 NYCRR 155.5 (k):  “Large and small asbestos abatement projects as defined by 12 
NYCRR 56 shall not be performed while the building is occupied.” Note, it is NYSED’s 
interpretation that the term "building", as referenced in this section of 8 NYCRR 155.5, 
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 exits that do not pass through the occupied portion and ventilation 
systems 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. 

K. Lead and Asbestos Testing: 

1. 8 NYCRR 155.5 (c)(1):  “All school areas to be disturbed during renovation or 
demolition shall be tested for lead and asbestos.” 

a. Asbestos and Asbestos-Containing Materials: 

1) Be advised that asbestos and asbestos-containing materials are required to 
be abated as part of this Project. Refer to Division 02 Section “Asbestos 
Abatement”. 

a) The extent of asbestos to be abated as part of the Project is indicated 
on Drawings included in the Contract Documents. 

b) Prior to beginning Work, review Owner’s “Asbestos Management 
Plan” to ensure asbestos or asbestos-containing materials identified in 
that document are not disturbed. 

2) Be advised that if materials suspected to be asbestos, or to contain asbestos, 
that are not included in the Project and not identified in the Contract 
Documents are encountered during construction, immediately notify Owner 
and take precautions as required to avoid disturbing materials until directed 
by Owner. 
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3) Transmission Electron Microscopy (TEM): All asbestos abatement work 
that requires clearance air sampling in accordance with New York State  
Industrial Code Rule 56 shall have clearance air samples collected and 
analyzed using Transmission Electron Microscopy as per the Asbestos 
Hazard Emergency Response Act (40 CFR 763).  Refer to Division 02 
Section “Asbestos Abatement”. 

b. Lead and Lead-Containing Materials: 

1) Be advised that a lead inspection has been performed as required by New 
York State Education Department and a copy of the lead inspection report is 
available at the Owner's offices. 

L. Code Rule 56: 

1. 8 NYCRR 155.5(k): “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; available at the Office of Facilities Planning, Education 
Building Annex, Room 360, State Education Department, Albany, NY 12234.” 

M. Lead: 

1. 8 NYCRR 155.5 (l):  Surfaces that will be disturbed by reconstruction must have a 
determination made as to the presence of lead. Projects which disturb surfaces that 
contain lead shall have in the specifications a plan prepared by a certified Lead Risk 
Assessor or Supervisor which details provisions for occupant protection, worksite 
preparation, work methods, cleaning and clearance testing which are in general 
accordance with the HUD Guidelines.  

a. Be advised that lead and lead-containing materials are required to be disturbed or 
removed as part of this Project.  Refer to Division 02 Section “Lead-Safe Work 
Practices”. 

1) The extent of lead to be disturbed or removed as part of the project is 
indicated on Drawings included in the Contract Documents. 

b. Contractor is responsible for complying with requirements of all applicable 
federal, state and local regulations, including (but not limited to) OSHA Lead in 
Construction Standard 29 CFR 1926.62, when construction activities involve 
disturbance of materials containing 1.0 mg/sq cm or 0.5 percent of lead or less, 
including (but not limited to) lead-based paint, ceramic tile, and similar materials. 

c. If materials suspected to contain lead above 1.0 mg/sq cm or above 0.5 percent that 
are not included in Project or identified in Contract Documents are encountered 
during construction, immediately notify Owner and take applicable precautions to 
avoid disturbing materials until directed by Owner. 
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N. Disposal of Lead Abatement Waste: 

1. Test all debris from lead abatement activities to determine whether it is hazardous or non-
hazardous waste. 

2. Transport and dispose of debris determined to be hazardous waste in accordance with 
applicable regulations. 

3. Package, label, and mark all hazardous waste materials in accordance with applicable 
requirements of 49 CFR 173, 178 and 179. 

4. Maintain hazardous waste manifest from date of transport until date of disposal, 
destruction or recycling. 

5. Return fully executed hazardous waste manifests to Owner within 60 days after date 
waste accepted by initial transporter. 

6. Dispose of material determined to be Construction and Demolition Debris in accordance 
with 6 NYCRR 360 and 364.   Provide trip tickets or other documentation clearly 
identifying generating site, Owner, transporter, disposal site and amount of material 
removed from site, transported to and disposed of at disposal site. 

7. Refer to Division 02 Section “Lead-Safe Work Practices” for additional requirements. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 35 26 
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SECTION 01 40 00 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 
are specified in their respective Specification Sections. Requirements in individual 
Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Architect, Owner, Construction Manager, or authorities having jurisdiction 
are not limited by provisions of this Section. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further 
described, means having successfully completed a minimum of five previous projects similar in 
nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

B. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, assembly, and similar operations. 

C. Mockups: Physical assemblies of portions of the Work constructed to establish the standard by 
which the Work will be judged. Mockups are not Samples. 

1. Mockups are used for one or more of the following: 

a. Verify selections made under Sample submittals. 
b. Demonstrate aesthetic effects. 

01 40 00 
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c. Demonstrate the qualities of products and workmanship. 
d. Demonstrate successful installation of interfaces between components and 

systems. 
e. Perform preconstruction testing to determine system performance. 

D. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term 
"testing laboratory" has the same meaning as the term "testing agency." 

E. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work, to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

F. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work, to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Contractor's quality-control services do not 
include contract administration activities performed by Architect or Construction Manager. 

1.4 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Architect. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 
requirements is specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, inform the Architect regarding the 
conflict and obtain clarification prior to proceeding with the Work. Refer conflicting 
requirements that are different, but apparently equal, to Architect for clarification before 
proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the 
minimum provided or performed. The actual installation may comply exactly with the minimum 
quantity or quality specified, or it may exceed the minimum within reasonable limits. To 
comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 
before proceeding. 

1.6 ACTION SUBMITTALS 

A. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible 
design professional, for each product and system specifically assigned to Contractor to be 
designed or certified by a design professional, indicating that the products and systems are in 
compliance with performance and design criteria indicated. Include list of codes, loads, and 
other factors used in performing these services. 
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1.7 INFORMATIONAL SUBMITTALS 

A. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

B. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 

C. Reports: Prepare and submit certified written reports and documents as specified. 

D. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 

1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, telephone number, and email address of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample-taking and testing and 

inspection. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 
report. 
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2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement of whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service 
representative making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement of whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

1.9 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 
assembling work similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is an appropriately licensed 
design professional legally qualified to practice in New York State and who is experienced in 
providing engineering services of the kind indicated. Engineering services are defined as those 
performed for installations of the system, assembly, or product that is similar in material, 
design, and extent to those indicated for this Project. 
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F. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent 
agency with the experience and capability to conduct testing and inspection indicated, as 
documented in accordance with ASTM E329, and with additional qualifications specified in 
individual Sections; and, where required by authorities having jurisdiction, that is acceptable to 
authorities. 

G. Manufacturer's Technical Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

H. Factory-Authorized Service Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect, demonstrate, correct, and 
perform service on installations of manufacturer's products that are similar in material, design, 
and extent to those indicated for this Project. 

I. Mockups: Before installing portions of the Work requiring mockups, build mockups for each 
form of construction and finish required to comply with the following requirements, using 
materials indicated for the completed Work: 

1. Build mockups of size indicated. 
2. Build mockups in location indicated or, if not indicated, as directed by Architect or 

Construction Manager. 
3. Notify Architect and Construction Manager seven days in advance of dates and times 

when mockups will be constructed. 
4. Employ supervisory personnel who will oversee mockup construction. Employ workers 

who will be employed to perform same tasks during the construction at Project. 
5. Demonstrate the proposed range of aesthetic effects and workmanship. 
6. Obtain Architect's and Construction Manager's approval of mockups before starting 

corresponding Work, fabrication, or construction. 
7. Promptly correct unsatisfactory conditions noted by Architect's preliminary review, to the 

satisfaction of the Architect, before completion of final mockup. 
8. Approval of mockups by the Architect does not constitute approval of deviations from 

the Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

9. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

10. Demolish and remove mockups when directed unless otherwise indicated. 

1.10 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspection they are engaged to 
perform. 
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2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work 
that failed to comply with the Contract Documents will be charged to Contractor, and the 
Contract Sum will be adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether specified or 
not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction. Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor will not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspection will be performed. 

a. For testing or inspecting services indicated as Owner’s responsibility, notify 
Owner and testing agency at least 3 business days in advance of time when Work 
that requires testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

D. Testing Agency Responsibilities: Cooperate with Architect, Construction Manager, and 
Contractor in performance of duties. Provide qualified personnel to perform required tests and 
inspections. 

1. Notify Architect, Construction Manager, and Contractor promptly of irregularities or 
deficiencies observed in the Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections, and state in each report whether tested and 
inspected Work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 
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5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections. Report results in writing as specified in Division 01 Section "Submittal 
Procedures." 

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 
representative to observe and inspect the Work. Manufacturer's technical representative's 
services include participation in preinstallation conferences, examination of substrates and 
conditions, verification of materials, observation of Installer activities, inspection of completed 
portions of the Work, and submittal of written reports. 

G. Contractor's Associated Requirements and Services: Cooperate with agencies and 
representatives performing required tests, inspections, and similar quality-control services, and 
provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of 
operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
6. Security and protection for samples and for testing and inspection equipment at Project 

site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 
quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents. Coordinate and submit concurrently with 
Contractor's Construction Schedule. Update as the Work progresses. 

1. Schedule Contents: Include tests, inspections, and quality-control services, including 
Contractor- and Owner-retained services, commissioning activities, and other Project-
required services paid for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect, Construction Manager, testing 
agencies, and each party involved in performance of portions of the Work where tests and 
inspections are required. 
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1.11 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special 
tests and inspections required by authorities having jurisdiction as the responsibility of 
Owner, as indicated in the Statement of Special Inspections attached to this Section, and as 
follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control 
procedures, and reviewing the completeness and adequacy of those procedures to perform 
the Work. 

2. Notifying Architect, Construction Manager, and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect, through Construction Manager, with copy to Contractor and to 
authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections, and stating in each report whether tested and inspected 
Work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected Work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's and Construction Manager's reference during normal working 
hours. 

3.2 CORRECTION AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, correct 
damaged construction and restore substrates and finishes. 
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1. Provide materials and comply with installation requirements specified in other 
Specification Sections or matching existing substrates and finishes. Restore patched areas 
and extend restoration into adjoining areas with durable seams that are as invisible as 
possible. Comply with the Contract Document requirements for cutting and patching in 
Division 01 Section "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Correction and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

Attachment:  Statement of Special Inspections 

END OF SECTION 01 40 00 
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STATEMENT OF SPECIAL INSPECTIONS 

 

Project: Additions and Alterations to Waverly Jr. Sr. High School 

Location: Waverly, NY 

Owner: Waverly Central School District 
 
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 of New York State.  It 
includes a schedule of Special Inspection services applicable to this project. Refer to individual technical 
specification sections for additional testing requirements. 
 
This document includes the following parts: 
 
Qualifications of Inspectors and Testing Technicians 

Schedule of Special Inspection Services 
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Qualifications of Inspectors and Testing Technicians 

 

The qualifications of all personnel performing Special Inspection and testing activities are subject to the 

approval of the Building Official. The credentials of all Inspectors and testing technicians shall be 

provided if requested. 

 

Key for Minimum Qualifications of Inspection Agents: 
 

When the Registered Design Professional in Responsible Charge deems it appropriate that the individual 

performing a stipulated test or inspection have a specific certification or license as indicated below, such 

designation shall appear below the Qualifications on the Schedule. 

PE Structural Engineer – a licensed PE  specializing in the design of building structures. 

PE/GE  Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations. 

EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of 

Engineering examination. 

American Concrete Institute (ACI) Certification 

ACI-CFTT Concrete Field Testing Technician – Grade 1 

ACI-CCI Concrete Construction Inspector 

ACI-LTT Laboratory Testing Technician – Grade 1&2 

ACI-STT Strength Testing Technician  

American Welding Society (AWS) Certification 

AWS-CWI Certified Welding Inspector 

AWS/AISC-SSI Certified Structural Steel Inspector 

 

American Society of Non-Destructive Testing (ASNT) Certification 

ASNT  Non-Destructive Testing Technician – Level II or III.  

International Code Council (ICC) Certification 

ICC-SMSI Structural Masonry Special Inspector 

ICC-SWSI Structural Steel and Welding Special Inspector  

ICC-SFSI Spray-Applied Fireproofing Special Inspector 

ICC-PCSI Prestressed Concrete Special Inspector  

ICC-RCSI Reinforced Concrete Special Inspector  

 

National Institute for Certification in Engineering Technologies (NICET) 

NICET-CT Concrete Technician – Levels I, II, III & IV 

NICET-ST Soils Technician - Levels I, II, III & IV 

NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV 

Association of the Wall and Ceilings Industries International (AWCI) 

AWCI 12-B Standard Practice for the Testing and Inspection of Field Applied Thin-Film Intumescent 

Fire-Resistive Materials; an Annotated Guide. 
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Schedule of Special Inspection Services 

 

INSPECTION AND TESTING 
REQUIRED 

(Required if 

checked; Not 

Applicable if not 

checked) 

TECHNICAL 

SPECIFICATION 

SECTION (Refer to for 

additional information) 

C
O

N
T

IN
U

O
U

S
 

P
E

R
IO

D
IC

 

(“Continuous” & “Periodic” defined by the Code; refer to applicable 

Technical Specification Section for specific frequency requirements) 

Cast-in-Place Concrete (1705.3)     
1. Inspection of reinforcing steel and verify placement  03 30 00   

2. Inspection of reinforcing steel welding:     

 a. Verification of ASTM A706 material  03 30 00   

 b. Inspect single-pass fillet welds, maximum 5/16”   03 30 00   

 c. Inspect all other welds  03 30 00   

3. Inspection of anchors to be installed in concrete prior to and 

during placement 

 03 30 00   

4. Inspect anchors post-installed in hardened concrete     

a. Adhesive anchors installed in horizontally or upwardly 

inclined orientations to resist sustained tension loads. 

 03 30 00   

b.  Mechanical anchors and adhesive anchors not defined 

in 4a. 

 03 30 00   

5. Verify use of required design mix  03 30 00   

6. Sampling fresh concrete for fabricating specimens for 

strength testing, perform slump and air content tests, and 

measure temperature of concrete 

 03 30 00   

7. Inspection of concrete and shotcrete placement for proper 

application techniques 

 03 30 00   

8. Verify maintenance of specified curing temperature and 

techniques 

 03 30 00   

9. Verification of in-situ concrete strength, prior to stressing of 

tendons in post-tensioned concrete, and prior to removal of 

shores and forms from beams and structural slabs 

 03 30 00   

10. Inspection of formwork for shape, location and dimensions 

of the concrete member being formed 

 03 30 00   

11. Inspection of post-tensioning operations  03 38 16   
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Precast Concrete (1705.3)     

1. Inspection of reinforcing steel  03 41 00   

2. Verify use of required design mix  03 41 00   

3. Inspection of prestressed operations     

   a. Application of prestressing forces  03 41 00   

   b. Grouting of bonded prestressing tendons in the seismic-

force-resisting system 

 03 41 00   

4. Sampling fresh concrete; slump, air content, temperature, 

strength test specimens 

 03 41 00   

5. Inspection of formwork for shape, location and dimensions 

of the concrete member being formed 

 03 41 00   

6. Inspection of concrete placement for proper application 

techniques 

 03 41 00   

7. Inspection for maintenance of specified curing temperature 

and techniques 

 03 41 00   

8. Erection of precast concrete members  03 41 00, 03 48 10   

 

 

 

 

Fabricated Items (1704.2.5 and 1705.10)     

1. Inspection of structural, load-bearing or lateral load-resisting 

members or assemblies as noted on Contract Documents that 

are fabricated in a fabricator’s shop 

 ?? ?? ??   

Exceptions: 

a. The fabricator has been approved to perform work without 

special inspections per NYSBC 1704.2.5.1. 

b. The members or assemblies are to be fabricated on site. Then 

refer to the respective material categories for inspections. 
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Masonry (1705.4) 

  

 

 

   

 Level 1   04 20 00   

1. Prior to construction, verify certificates of compliance used 

in masonry construction 

 04 20 00  

 

 

 

 Level 2 Level 3   Level 2 

 Level 3 

04 20 00   

1. Prior to construction, verify compliance with the approved 

submittals. 

 

 

04 20 00  

 

 

 

2. Prior to construction, verify f’m, except where specifically 

exempted by the Code  

 

 

04 20 00  

 

 

 

3. During construction, verify Slump flow and Visual Stability 

Index (VSI) when self-consolidating grout is delivered to 

the project site 

 

 

04 20 00  

 

 

 

4. During construction, verify f’m for every 5,000 sqft  

 

04 20 00  

 

 

 

5. During construction, verify proportions of materials in 

premixed or preblended mortar, and grout other than self-

consolidating grout, as delivered to the project site. 

 

 

04 20 00   

 

6. At start of masonry construction, verify to ensure 

compliance: 

    

   a. Proportions of site prepared mortar.  04 20 00  

 

 

 

 b. Grade, type and size of reinforcement, connectors, and 

anchor bolts. 

 04 20 00  

 

 

 

   c. Sample panel construction.  04 20 00  

 

 

 

7. Prior to grouting, verify that the following are in compliance:     

a. Grout space  04 20 00  

 

 

 

b. Placement of reinforcement, connectors, and anchor 

bolts 

 04 20 00  

 

 

 

c. Proportions of site-prepared grout  04 20 00  

 

 

 

8. During construction, verify compliance of the following:     

   a. Materials and procedures with the approved submittals.  04 20 00  

 

 

 

   b. Placement of masonry units and mortar joint construction.  04 20 00  

 

 

 

   c. Size and location of structural members.  04 20 00  

 

 

 

   d. Type, size and location of anchors including anchorage of 

masonry to structural members, frames or other 

construction 

 04 20 00  

 

 

 

   e. Welding of reinforcing bars  04 20 00  

 

 

 

   f. Preparation, construction and protection of masonry during 

cold or hot weather 

 04 20 00  

 

 

 

   g. Placement of grout.  04 20 00  

 

 

 

9. Observe preparation of grout specimens, mortar specimens 

and/or prisms 

 04 20 00  
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Structural Steel (1705.2.1)     

1. Minimum inspections prior to welding per AISC 360 

(including but not limited to material verification, welder 

qualification and fit-up of joints). 

 05 12 00   

2. Minimum inspections during welding per AISC 360  05 12 00   

a. Placement and installation of steel headed stud anchors  05 12 00   

b. Verification of ASTM A 706 material  05 12 00   

c. Testing of resisting flexural and axial forces in 

intermediate and special moment frames, and boundary 

elements of special reinforced concrete shear walls and 

shear reinforcement. 

 05 12 00   

3. Minimum inspections after welding per AISC 360 (including 

but not limited to size, length and location of welds; welds 

meet visual acceptance criteria; and repair activities) 

 05 12 00   

4. Inspection of welding via UT for CJP groove welds subject 

to transversely applied tension loading in butt, T-, and 

Corner joints 

    

a. Risk Category III or IV structures  05 12 00   

b. Risk Category II structures  05 12 00   

5. Minimum inspections prior to high-strength bolting (except 

for snug-tight joints) per AISC 360 (including but not limited 

to material verification of high-strength bolts, nuts, and 

washers; and bolting procedures) 

 05 12 00   

6. Minimum inspections during high-strength bolting (except 

for snug-tight joints) per AISC 360 (included but not limited 

to assemblies and positioning) 

 05 12 00   

   a. For pretension/slip-critical connections using turn-of-nut 

with match marking method, direct-tension-indicator 

method, or twist-off-type tension control bolt method. 

 05 12 00   

   b. For pretension/slip-critical connections using calibrated 

wrench method or turn-of-nut method without 

matchmarking 

 05 12 00   

7. Minimum inspections after high-strength bolting per AISC 

360 

 05 12 00   

8. Inspection of fabricated and/or erected steel to verify 

compliance with the construction drawings. 

 05 12 00   

a. Details such as bracing and stiffeners  05 12 00   

b. Member locations  05 12 00   

c. Joint details  05 12 00   

9. Inspection during placement of anchor rods and other 

embedded items supporting structural steel for compliance with 

construction drawings. 

 05 12 00   

8. Material verification of structural steel: Identification 

markings to conform to ASTM standards specified in the 

approved construction documents  

 05 12 00   
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Open-Web Steel Joists and Joist Girders (1705.2.3)     

1.  Installation of open-web steel joists and joist girders     

a.  End connections – welded or bolted per SJI  05 21 00   

b. Bridging – horizontal or diagonal     

1. Standard bridging per SJI  05 21 00   

2. Bridging that differs from SJI specification  05 21 00   

 

 

 

 

Cold-Formed Steel Deck (1705.2.2)     

1.  Inspection or Execution Tasks Prior to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 

materials with construction documents) 

 05 31 00   

2.  Inspection or Execution Tasks After to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 

installation with construction documents) 

 05 31 00   

3. Inspection or Execution Tasks Prior to Welding per SDI 

QA/QC (including but not limited to verification of 

procedures and certifications) 

 05 31 00   

4. Inspection or Execution Tasks During Welding per SDI 

QA/QC  

 05 31 00   

5. Inspection or Execution Tasks After Welding per SDI 

QA/QC (including but not limited to size, length and location 

of welds; welds meet visual acceptance criteria; and repair 

activities) 

 05 31 00   

6. Inspection or Execution Tasks Prior to Mechanical Fastening 

per SDI QA/QC (including but not limited to material 

verification) 

 05 31 00   

7. Inspection or Execution Tasks During Mechanical Fastening 

per SDI QA/QC (including but not limited to verification of 

positioning and installation) 

 05 31 00   

8. Inspection or Execution Tasks After Mechanical Fastening 

per SDI QA/QC (including but not limited to verification of 

spacing, type and location; repair activities) 

 05 31 00   

 

 

 

 

 

 

 

 

 

Cold-Formed Steel Trusses (1705.2.4)     

1. For trusses spanning 60 feet or greater:     

a.  Verify the temporary installation restraint/bracing is 

installed per the approved truss submittal package. 

 05 40 00   

b.  Verify the permanent individual truss member 

restraint/bracing is installed per the approved truss submittal 

package. 

 05 40 00   
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Wood Construction (170505)     

1. For Metal-plate connected wood trusses spanning 60 feet or 

greater:  

    

a. Verify the temporary installation restraint/bracing is 

installed per the approved truss submittal package. 

 06 10 00, 06 16 00, 

06 17 53 

  

b. Verify the permanent individual truss member 

restraint/bracing is installed per the approved truss 

submittal package. 

 06 10 00, 06 16 00, 

06 17 53 

  

2.  Inspect High-load diaphragms for grade and thickness of 

sheathing material; nominal size of framing members; 

fastener diameter and length; fastener layout and spacing  

 06 10 00   

 

 

 

 

Exterior Insulation and Finish Systems (EIFS) (1705.16)     

Not required if water-resistive barrier is installed with a means 

of draining moisture to the exterior. Also not required for EIFS 

applications over masonry or concrete walls. 

1.  Inspection of water-resistive batter coating when installed 

over a sheathing substrate.   

 07 24 13   

 

 

 

 

Sprayed Fire-resistant Materials (1705.14)     

1.  Verify surface preparation in accordance with 

manufacturer’s written instructions. 

 07 81 00   

2.  Verify temperature and area ventilation before and after 

application in accordance with manufacturer’s written 

instructions. 

 07 81 00   

3. Verify thickness of sprayed fire-resistant materials     

a.  Minimum of 4 measurements per 1,000 sq ft of floor, roof 

and wall assembly areas, or part thereof at each story. 

 07 81 00   

b. Minimum of 25% of structural members at each story.  07 81 00   

4. Verify density of sprayed fire-resistant materials.     

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas, or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 

framing member per 2,500 sq ft of floor area or part thereof 

at each story. 

    

5. Verify cohesive/adhesive bond strength of sprayed fire-

resistant materials. 

    

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 

framing member per 2,500 sq ft of floor area or part thereof 

at each story 

 07 81 00   

c. Bond tests to qualify a primer, paint, or encapsulant when 

acceptable bond strength performance between those 

coatings and the fire-resistant material has not been 

determined. 

 07 81 00   
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Mastic and Intumescent Fire-resistant Coatings (1705.15)     

1.  Verify surface preparation, application, and thickness when 

applied to structural elements and decks in accordance with 

AWCI 12-B 

 07 81 23   

 

 

 

 

Fire-Resistant Penetrations and Joints (1705.17)     

1.  Inspection of through-penetrations and membrane 

penetration firestops in buildings in Risk Category III or IV 

per ASTM E2174 

 07 84 13   

2. Inspections of fire-resistant joint systems and perimeter fire 

barrier systems in buildings in Risk Category III or IV per 

ASTM E2393 

  07 84 43, 07 95 

13.13 

  

 

 

 

 

Soils (1705.6)     

1. Verify materials below shallow foundations are adequate to 

achieve the design bearing capacity 

 31 20 00   

2. Verify excavations are extended to proper depth and have 

reached proper material 

 31 20 00   

3. Perform classification and testing of compacted fill materials  31 20 00   

4. Verify use of proper materials, densities and lift thicknesses 

during placement and compaction of compacted fill 

 31 20 00   

5. Prior to placement of compacted fill, inspect subgrade and 

verify that site has been prepared properly 

 31 20 00   

 

 

 

 

Driven Deep Foundations (1705.7)     

1. Verify element materials, sizes and lengths comply with the 

requirements 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

2. Determine capacities of test elements and conduct additional 

load tests, as required 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

3. Inspect driving operations and maintain complete and 

accurate records for each element 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

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 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

5. For steel elements, perform additional special inspections in 

accordance with 1705.2 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

6. For concrete elements and concrete-filled elements, perform 

additional special inspections in accordance with Section 

1705.3 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

7. For specialty elements, perform additional inspections   31 62 13, 31 62 16, 

31 62 19, 31 22 23 
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Cast-In-Place Deep Foundations (1705.8)     

1. Inspect drilling operations and maintain complete and 

accurate records for each element 

 31 63 16, 31 63 29   

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. 

 31 63 16, 31 63 29   

3. For concrete elements, perform tests and additional special 

inspections in accordance with Section 1705.3 

 31 63 16, 31 63 29   

 

 

 

 

 

Helical Pile Foundations (1705.9)     

1. Inspect installation operations and maintain complete and 

accurate records for each pier 

 ??   

2. Verify and record installation equipment used, pile 

dimensions, tip elevations, final depth, final installation 

torque other data as required  

 ??   

 

 

 

 

 

 

Wind Resistance Inspections (1705.11)  

 

    

1. Structural wood – of elements in main windforce-resisting 

system 

    

   a. Inspection of gluing operations. 
 

06 10 00, 06 16 00, 

06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 

fastening 
 

06 10 00, 06 16 00, 

06 17 53 

  

2. Cold-formed steel light-frame construction – of elements in 

main windforce-resisting systems. 
 

   

a. Inspection of welding operations  05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 

other fastening 

 05 40 00   

3. Wind-resisting components:       

   a. Inspection of roof covering, roof deck and roof framing 

connections 
 

05 12 00, 05 21 00, 

05 31 00, 07 53 23 

  

   b. Inspection of exterior wall covering and wall connections 

to roof and floor diaphragms and framing 
 

04 20 00, 07 24 13, 

08 41 13, 08 44 13 
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Seismic Resistance Inspections (1705.12)  

 

    

1. Structural steel:       

SDC B, C, D, E, or F – refer to 1705.12.1.1 for exceptions 

a. Seismic force-resisting systems – inspection in accordance 

with AISC 341  

 05 12 00   

SDC B (R>3), C (R>3), D, E, or F 

b. Structural steel elements - inspection in accordance with 

AISC 341  

 05 12 00   

SDC C, D, E, or F, refer to 1705.12.2 for exceptions 

2. Structural wood, seismic-force-resisting systems:   

    

   a. Inspection of field gluing operations. 
 

06 10 00, 06 17 00, 

06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 

fastening 
 

06 10 00, 06 17 00, 

06 17 53 

  

SDC C, D, E, or F, refer to 1705.12.3 for exceptions 

3. Cold-formed steel framing - of elements in seismic-force-

resisting systems 

    

a. Inspection of welding operations of seismic-force-resisting 

systems 

 05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 

other fastening 

 05 40 00   

SDC C, D, E or F; coord with 13.2.2 of ASCE 7 

4. Designated seismic systems – Inspection systems requiring 

Seismic Qualification per ASCE 7.  Verify label, anchorage 

and mounting conforms to certificate of compliance 

 ??   

5. Architectural components      

a. Inspection of erection and fastening of exterior cladding          

b. Inspection of erection and fastening of interior and exterior 

nonbearing walls 

         

c. Inspection of erection and fastening of interior and exterior 

veneer 

         

d. Access floors – inspection of anchorage           

6. Mechanical and electrical components:       

SDC C, D, E or F 

   a. Inspection of anchorage of electrical equipment for 

emergency power systems 

 

        

SDC E or F 

   b. Inspection of anchorage installation or other electrical 

equipment 

 

        

SDC C, D, E or F 

   c. Inspection of installation and anchorage of piping systems 

and associated mechanical units designed to carry 

hazardous materials 

 

        

SDC C, D, E, or F 

   d. Inspection of installation and anchorage of ductwork 

designed to carry hazardous materials 

 

        

SDC, C, D, E, or F 

   e. Inspection of installation and anchorage of vibration 

isolation systems 

 

        

SDC, C, D, E, or F 

   f. Inspection of installation of mechanical and electrical 

equipment where automatic fire sprinkler systems are 

installed to verify clearances 
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SDC B, C, D, E or F 

7. Seismic isolation system:  Inspection during fabrication and 

installation of isolator units and energy dissipation devices 

that are part of the seismic isolation system  

         

SDC D, E or F 

8. Cold-formed steel special bolted moment frames:  Inspection 

during installation of frames part of the seismic isolation 

system 

         

 

 

 

 

Seismic Resistance Structural Testing      

1. Structural steel:       

SDC B, C, D, E, or F 

   a. Seismic force-resisting systems: Non-destructive testing in 

accordance with quality assurance requirements of AISC 

341 

 

05 12 00   

   b. Structural steel elements: nondestructive testing in 

accordance with the quality assurance requirements of 

AISC 341 

 

05 12 00   

SDC B, C, D, E, or F 

2. Nonstructural Components: Confirm certification of 

compliance of seismic qualification for supports and 

attachments has been submitted by manufacturer for 

specified systems 

 

         

SDC C, D, E or F 

3. Designated seismic systems: Confirm certification of 

compliance of seismic qualification has been submitted for 

designated seismic systems 

 

??   

SDC B, C, D, E, or F 

4. Seismic isolation systems: Testing per ASCE 7, Section 17.8 
 

         

 

 

 

 

 

Structural Observations      

One or more of: RC IV; high-rise building; special structures as 

determined by RDP; required by building official 

1. Structural observations for structures   

    

SDC D, E, or F where RC III or IV or 

SDC E where RC I or II and > 2 stories above grade plane 

2. Structural observations for seismic resistance 

 

   

V = 130 mph or greater and RC III or IV 

3. Structural observations for wind resistance 
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SECTION 01 42 00 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 DEFINITIONS 

A. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 
Conditions of the Contract. 

B. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

C. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 
"noted," "scheduled," and "specified" have the same meaning as "indicated." 

D. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

E. "Install":  Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 
dimension, finish, cure, protect, clean, and similar operations at Project Site. 

F. "Provide":  Furnish and install, complete and ready for the intended use. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect as if 
bound or copied directly into the Contract Documents to the extent referenced.  Such standards 
are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated. 

1. When the building code in effect for the Project cites a different edition, comply with the 
building code-cited edition. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 
industry standards applicable to its construction activity.  Copies of applicable standards are not 
bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction activity, obtain 
copies directly from publication source. 

01 42 00 
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1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  
This information is subject to change and is believed to be accurate as of the date of the 
Contract Documents. 

1. AA - Aluminum Association (The); www.aluminum.org. 
2. AABC - Associated Air Balance Council; www.aabc.com. 
3. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 
4. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org. 
5. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 
6. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org. 
7. ABBA - Air Barrier Association of America; www.airbarrier.org. 
8. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 
9. ACI - American Concrete Institute; (Formerly:  ACI International); www.concrete.org. 
10. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 
11. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 
12. AF&PA - American Forest & Paper Association; www.afandpa.org. 
13. AGA - American Gas Association; www.aga.org. 
14. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 
15. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 
16. AI - Asphalt Institute; www.asphaltinstitute.org. 
17. AIA - American Institute of Architects (The); www.aia.org. 
18. AISC - American Institute of Steel Construction; www.aisc.org. 
19. AISI - American Iron and Steel Institute; www.steel.org. 
20. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 
21. ALSC - American Lumber Standard Committee, Incorporated; www.alsc.org. 
22. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 
23. ANSI - American National Standards Institute; www.ansi.org. 
24. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com. 
25. APA - APA - The Engineered Wood Association; www.apawood.org. 
26. APA - Architectural Precast Association; www.archprecast.org. 
27. API - American Petroleum Institute; www.api.org. 
28. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 
29. ARI - American Refrigeration Institute; (See AHRI). 
30. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 
31. ASCE - American Society of Civil Engineers; www.asce.org. 
32. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 
33. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 
34. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 
35. ASNT - American Society for Nondestructive Testing (The); www.asnt.org 
36. ASSE - American Society of Safety Engineers (The); www.asse.org. 
37. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 
38. ASTM - ASTM International; www.astm.org. 
39. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org. 
40. AWCI - Association of the Wall and Ceiling Industry; www.awci.org. 
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41. AWEA - American Wind Energy Association; www.awea.org. 
42. AWI - Architectural Woodwork Institute; www.awinet.org. 
43. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 
44. AWPA - American Wood Protection Association; www.awpa.com. 
45. AWS - American Welding Society; www.aws.org. 
46. AWWA - American Water Works Association; www.awwa.org. 
47. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 
48. BIA - Brick Industry Association (The); www.gobrick.com. 
49. BICSI - BICSI, Inc.; www.bicsi.org. 
50. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.com. 
51. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org. 
52. BWF - Badminton World Federation; (Formerly:  International Badminton Federation); 

www.bwfbadminton.org. 
53. CDA - Copper Development Association; www.copper.org. 
54. CE – Conformite Europeenne; http://ec.europa.eu/growth/single-market/ce-marking/. 
55. CEA - Canadian Electricity Association; www.electricity.ca. 
56. CEA - Consumer Electronics Association; www.ce.org. 
57. CFFA - Chemical Fabrics & Film Association, Inc.; www.chemicalfabricsandfilm.com. 
58. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 
59. CGA - Compressed Gas Association; www.cganet.com. 
60. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 
61. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 
62. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 
63. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org. 
64. CPA - Composite Panel Association; www.pbmdf.com. 
65. CPPA – (Formerly: Corrugated Polyethylene Pipe Association; a Division of the Plastic 

Pipe Institute); www.plasticpipe.org/drainage/. 
66. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 
67. CRRC - Cool Roof Rating Council; www.coolroofs.org. 
68. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 
69. CSA - Canadian Standards Association; www.csa.ca. 
70. CSA - CSA International; (Formerly:  IAS - International Approval Services); www.csa-

international.org. 
71. CSI - Construction Specifications Institute (The); www.csinet.org. 
72. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org. 
73. CTI - Cooling Technology Institute; (Formerly:  Cooling Tower Institute); www.cti.org. 
74. CWC - Composite Wood Council; (See CPA). 
75. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 
76. DHI - Door and Hardware Institute; www.dhi.org. 
77. ECA - Electronic Components Association;(See ECIA). 
78. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 
79. ECIA – Electronic Components Industry Association; www.eciaonline.org. 
80. EIA - Electronic Industries Alliance; (See TIA). 
81. EIMA - EIFS Industry Members Association; www.eima.com. 
82. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 
83. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org. 
84. ESTA - Entertainment Services and Technology Association; (See PLASA). 
85. ETL - Intertek (See Intertek); www.intertek.com. 
86. EVO - Efficiency Valuation Organization; www.evo-world.org. 
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87. FIBA - Federation Internationale de Basketball; (The International Basketball 
Federation); www.fiba.com. 

88. FIVB - Federation Internationale de Volleyball; (The International Volleyball 
Federation); www.fivb.org. 

89. FM Approvals - FM Approvals LLC; www.fmglobal.com. 
90. FM Global - FM Global; (Formerly:  FMG - FM Global); www.fmglobal.com. 
91. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 

www.floridaroof.com. 
92. FSA - Fluid Sealing Association; www.fluidsealing.com. 
93. FSC - Forest Stewardship Council U.S.; www.fscus.org. 
94. FSEC - Florida Solar Energy Center; www.fsec.ucf.edu. 
95. GA - Gypsum Association; www.gypsum.org. 
96. GANA - Glass Association of North America; www.glasswebsite.com. 
97. GS - Green Seal; www.greenseal.org. 
98. HI - Hydraulic Institute; www.pumps.org. 
99. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 
100. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 
101. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org. 
102. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 
103. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 
104. IAS – International Accreditation Service; www.iasonline.org. 
105. IAS - International Approval Services; (See CSA). 
106. ICBO - International Conference of Building Officials; (See ICC). 
107. ICC - International Code Council; www.iccsafe.org. 
108. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 
109. ICPA - International Cast Polymer Alliance; www.icpa-hq.org. 
110. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 
111. IEC - International Electrotechnical Commission; www.iec.ch. 
112. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 
113. IES - Illuminating Engineering Society; (Formerly:  Illuminating Engineering Society of 

North America); www.ies.org. 
114. IESNA - Illuminating Engineering Society of North America; (See IES). 
115. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 
116. IGCC - Insulating Glass Certification Council; www.igcc.org. 
117. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 
118. IGSHPA - International Ground Source Heat Pump Association; 

www.igshpa.okstate.edu. 
119. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 
120. Intertek - Intertek Group; (Formerly:  ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 
121. ISA - International Society of Automation (The); (Formerly:  Instrumentation, Systems, 

and Automation Society); www.isa.org. 
122. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 
123. ISFA - International Surface Fabricators Association; (Formerly:  International Solid 

Surface Fabricators Association); www.isfanow.org. 
124. ISO - International Organization for Standardization; www.iso.org. 
125. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 
126. ITU - International Telecommunication Union; www.itu.int/home. 
127. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 
128. LMA - Laminating Materials Association; (See CPA). 
129. LPI - Lightning Protection Institute; www.lightning.org. 
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130. MBMA - Metal Building Manufacturers Association; www.mbma.com. 
131. MCA - Metal Construction Association; www.metalconstruction.org. 
132. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 
133. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 
134. MHIA - Material Handling Industry of America; www.mhia.org. 
135. MIA - Marble Institute of America; www.marble-institute.com. 
136. MMPA - Moulding & Millwork Producers Association; (Formerly:  Wood Moulding & 

Millwork Producers Association); www.wmmpa.com. 
137. MPI - Master Painters Institute; www.paintinfo.com. 
138. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 
139. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 
140. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 
141. NADCA - National Air Duct Cleaners Association; www.nadca.com. 
142. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 
143. NALP – National Association of Landscape Professionals (Formerly Professional 

Landcare Network); www.landscapeprofessionals.org. 
144. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com. 
145. NBI – New Buildings Institute; www.newbuildings.org. 
146. NCAA - National Collegiate Athletic Association (The); www.ncaa.org. 
147. NCMA - National Concrete Masonry Association; www.ncma.org. 
148. NEBB - National Environmental Balancing Bureau; www.nebb.org. 
149. NECA - National Electrical Contractors Association; www.necanet.org. 
150. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 
151. NEMA - National Electrical Manufacturers Association; www.nema.org. 
152. NETA - InterNational Electrical Testing Association; www.netaworld.org. 
153. NFHS - National Federation of State High School Associations; www.nfhs.org. 
154. NFPA - National Fire Protection Association; www.nfpa.org. 
155. NFPA - NFPA International; (See NFPA). 
156. NFRC - National Fenestration Rating Council; www.nfrc.org. 
157. NHLA - National Hardwood Lumber Association; www.nhla.com. 
158. NICET - National Institute for Certification in Engineering Technologies; www.nicet.org. 
159. NLGA - National Lumber Grades Authority; www.nlga.org. 
160. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 
161. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 
162. NRCA - National Roofing Contractors Association; www.nrca.net. 
163. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 
164. NSF - NSF International; www.nsf.org. 
165. NSPE - National Society of Professional Engineers; www.nspe.org. 
166. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org. 
167. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com. 
168. NWFA - National Wood Flooring Association; www.nwfa.org. 
169. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 
170. PDI - Plumbing & Drainage Institute; www.pdionline.org. 
171. PLANET - Professional Landcare Network; (See NALP). 
172. PLASA - PLASA; (Formerly:  ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 
173. PTI - Post-Tensioning Institute; www.post-tensioning.org. 
174. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 
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175. RFCI - Resilient Floor Covering Institute; www.rfci.com. 
176. RIS - Redwood Inspection Service; www.redwoodinspection.com. 
177. SAE - SAE International; www.sae.org. 
178. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 
179. SDI - Steel Deck Institute; www.sdi.org. 
180. SDI - Steel Door Institute; www.steeldoor.org. 
181. SEFA - Scientific Equipment and Furniture Association; www.sefalabs.com. 
182. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 
183. SGCC - Safety Glazing Certification Council; www.sgcc.org. 
184. SIA - Security Industry Association; www.siaonline.org. 
185. SJI - Steel Joist Institute; www.steeljoist.org. 
186. SMA - Screen Manufacturers Association; www.smainfo.org. 
187. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 
188. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org. 
189. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 
190. SPIB - Southern Pine Inspection Bureau; www.spib.org. 
191. SPRI - Single Ply Roofing Industry; www.spri.org. 
192. SRCC - Solar Rating and Certification Corporation; www.solar-rating.org. 
193. SSINA - Specialty Steel Industry of North America; www.ssina.com. 
194. SSPC - SSPC:  The Society for Protective Coatings; www.sspc.org. 
195. STI - Steel Tank Institute; www.steeltank.com. 
196. SWI - Steel Window Institute; www.steelwindows.com. 
197. SWPA - Submersible Wastewater Pump Association; www.swpa.org. 
198. TABB - Testing, Adjusting and Balancing Bureau; www.tabbcertified.org. 
199. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 
200. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 
201. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org. 
202. TIA - Telecommunications Industry Association; (Formerly:  TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 
www.tiaonline.org. 

203. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 
TIA). 

204. TMS - The Masonry Society; www.masonrysociety.org. 
205. TPI - Truss Plate Institute; www.tpinst.org. 
206. TPI - Turfgrass Producers International; www.turfgrasssod.org. 
207. TRI - Tile Roofing Institute; www.tileroofing.org. 
208. UFAC - Upholstered Furniture Action Council; www.ufac.org. 
209. UL - Underwriters Laboratories Inc.; www.ul.com. 
210. ULC - Underwriters Laboratories of Canada; www.ulc.ca. 
211. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 
212. USAV - USA Volleyball; www.usavolleyball.org. 
213. USBA - United States Badminton Association; www.usabadminton.org. 
214. USGBC - U.S. Green Building Council; www.usgbc.org. 
215. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org. 
216. WA – Wallcoverings Association; www.wallcoverings.org. 
217. WASTEC - Waste Equipment Technology Association; www.wastec.org. 
218. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 
219. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 
220. WDMA - Window & Door Manufacturers Association; www.wdma.com. 
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221. WI - Woodwork Institute; (Formerly:  WIC - Woodwork Institute of California); 
www.wicnet.org. 

222. WMMPA - Wood Moulding & Millwork Producers Association; (See MMPA). 
223. WSRCA - Western States Roofing Contractors Association; www.wsrca.com. 
224. WWPA - Western Wood Products Association; www.wwpa.org. 

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  This 
information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 
www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 
3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 
or other Contract Documents, they shall mean the recognized name of the entities in the 
following list.  Information is subject to change and is believed to be accurate as of the date of 
the Contract Documents. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 
2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 
3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 
4. DOD - Department of Defense; http://quicksearch.dla.mil. 
5. DOE - Department of Energy; www.energy.gov. 
6. EPA - Environmental Protection Agency; www.epa.gov. 
7. FAA - Federal Aviation Administration; www.faa.gov. 
8. FCC - Federal Communications Commission; www.fcc.gov. 
9. FG - Federal Government Publications; www.gpo.gov. 
10. GSA - General Services Administration; www.gsa.gov. 
11. HUD - Department of Housing and Urban Development; www.hud.gov. 
12. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; http://eetd.lbl.gov. 
13. NIST - National Institute of Standards and Technology; www.nist.gov. 
14. OSHA - Occupational Safety & Health Administration; www.osha.gov. 
15. SD - Department of State; www.state.gov. 
16. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; www.trb.org. 
17. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 
18. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 
19. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 
20. USP - U.S. Pharmacopeia; www.usp.org. 
21. USPS - United States Postal Service; www.usps.com. 

D. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the standards and 
regulations in the following list.  This information is subject to change and is believed to be 
accurate as of the date of the Contract Documents. 
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1. ADAAG - Accessibility Guidelines for Buildings and Facilities, Available from United 
States Access Board; www.access-board.gov. 

2. AHERA - Asbestos Hazard Emergency Response Act, Available from US Environmental 
Protection Agency; www.epa.gov. 

3. BCNYS - Building Code of New York State, Available from New York State 
Department of State; www.dos.ny.gov/DCEA/. 

4. CFR - Code of Federal Regulations; Available from Government Printing Office; 
www.gpo.gov/fdsys. 

5. DOD - Department of Defense; Military Specifications and Standards; Available from 
Department of Defense Single Stock Point; http://quicksearch.dla.mil. 

6. DSCC - Defense Supply Center Columbus; (See FS). 

7. FED-STD - Federal Standard; (See FS). 

8. FS - Federal Specification; Available from DLA Document Services; 
www.quicksearch.dla.mil. 

a. Available from Defense Standardization Program; www.dsp.dla.mil. 
b. Available from General Services Administration; www.gsa.gov. 
c. Available from National Institute of Building Sciences/Whole Building Design 

Guide; www.wbdg.org/ccb. 

9. IBC - International Building Code, Available from International Code Council; 
www.iccsafe.org. 

10. LEED - Leadership in Energy and Environmental Design (Green Building Rating 
Systems), Available from U.S. Green Building Council; www.usgbc.org. 

11. MILSPEC - Military Specification and Standards; (See DOD). 

12. NEC - National Electrical Code, Available from NFPA (National Fire Protection 
Association); www.nfpa.org. 

13. NSPC - National Standard Plumbing Code, Available from Plumbing-Heating-Cooling 
Contractors Association; www.phccweb.org. 

14. NYSED/MPS - New York State Education Department Manual of Planning Standards, 
Available from New York State Education Department (Facilities Planning); 
www.p12.nysed.gov/facplan/forms.html. 

15. USAB - United States Access Board; www.access-board.gov. 

16. UFAS - Uniform Federal Accessibility Standards Available from Access Board; 
www.access-board.gov. 

17. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See 
USAB). 
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E. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
list.  This information is subject to change and is believed to be accurate as of the date of the 
Contract Documents. 

1. CBHF - State of California; Department of Consumer Affairs; Bureau of Electronic 
Appliance and Repair, Home Furnishings and Thermal Insulation; www.bearhfti.ca.gov. 

2. NYSDEC - New York State Department of Environmental Conservation; 
www.dec.ny.gov. 

3. NYSDOH - New York State Department of Health; www.health.ny.gov. 
4. NYSDOT - New York State Department of Transportation; www.dot.ny.gov. 
5. NYSED - New York State Education Department (Facilities Planning); 

www.p12.nysed.gov/facplan/. 
6. NYSERDA - New York State Energy Research and Development Authority; 

www.nyserda.ny.gov. 
7. OSHPD - Office of Statewide Health Planning and Development (State of California); 

www.oshpd.ca.gov. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 42 00 
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 

protection facilities. 

B. Related Requirements: 

1. Division 01 Section "Multiple Contract Project Summary - Project Schedule" for 

responsibilities for temporary facilities and controls for projects utilizing multiple 

contracts. 

1.3 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in 

the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use 

temporary services and facilities without cost, including, but not limited to, Architect, testing 

agencies, and authorities having jurisdiction. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all informational submittals required by this Section concurrently. 

1.5 INFORMATIONAL SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 

areas, construction site entrances, vehicle circulation, and parking areas for construction 

personnel. 

B. Shoring and Bracing Plan: Submit shoring and bracing plan, designed, signed and sealed by the 

qualified professional engineer responsible for its preparation. 

1.6 QUALITY ASSURANCE 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary 

electric service. Install service to comply with NFPA 70. 

01 50 00 
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B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 

temporary utility before use. Obtain required certifications and permits. 

C. Accessible Temporary Egress: Comply with applicable provisions in the United States Access 

Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link fabric 

fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line 

posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top rails. 

B. Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for attachment to 

chain link fence, sized to height of fence, in color selected by Architect from manufacturer's 

standard colors. 

C. Plastic Barrier Fencing: High-density polyethylene mesh, high-visibility orange; minimum 4 feet 

high with minimum 6-foot-long wood stakes spaced a maximum of 8 feet on center, and with a 

continuous wood top stake; steel wire or nylon cable ties every 12 inches on center; with warning 

signs as indicated or required. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature 

controls, and foundations adequate for normal loading. 

B. Storage Sheds: Provide sheds sized, furnished, and equipped to accommodate materials and 

equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations 

and classes of fire exposures. 

B. HVAC Equipment: Provide vented, self-contained, liquid-propane-gas with individual space 

thermostatic control. Use of permanent HVAC system is not permitted. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 

units is prohibited. 

2. HVAC Units: Listed and labeled for type of fuel being consumed, by a qualified testing 

agency acceptable to authorities having jurisdiction and marked for intended location and 

application. 



Tetra Tech TEMPORARY FACILITIES AND CONTROLS 

Architects & Engineers Project No. 339070-22003 01 50 00 / Page 3 

a. Directly vent all combustion gases to the exterior. 

b. Design system to use 100 percent outside make-up air. 

c. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, the following: 

1) Temp-Air, Inc. 

C. Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with four-stage 

filtration. Provide single switch for emergency shutoff. Configure to run continuously. 

PART 3 - EXECUTION 

3.1 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 

to conservation of energy, water, and materials. Coordinate use of temporary utilities to minimize 

waste. 

3.2 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference with 

performance of the Work. Relocate and modify facilities as required by progress of the Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are 

no longer needed or are replaced by authorized use of completed permanent facilities. 

3.3 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having 

jurisdiction. 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 

construction. 

1. Connect to Owner's existing water service facilities. Clean and maintain water service 

facilities in a condition acceptable to Owner. At Substantial Completion, restore these 

facilities to condition existing before initial use. 
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2. Provide reduced pressure zone (RPZ) backflow preventer at connection to existing system. 

Provide appropriate drainage piping with air gap from the backflow preventer relief port to 

an approved discharge point. 

a. Basis-of-Design Product: Watts Water Technologies; Series LF909. 

3. Provide 3/4-inch hose connections at each level spaced so that a 200-foot-long hose will 

reach all areas of building where a Contractor requires water.  

4. Provide sign at each outlet indicating temporary water sources are not for human 

consumption. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and bottled drinking water for use 

of construction personnel. Comply with requirements of authorities having jurisdiction for type, 

number, location, operation, and maintenance of fixtures and facilities. Use of Owner’s toilet 

facilities and drinking water facilities is not permitted. 

1. Provide continual supply of toilet paper, paper towels, soap, and bottled drinking water. 

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction 

activities for curing or drying of completed installations or for protecting installed construction 

from adverse effects of low temperatures or high humidity. Select equipment that will not have a 

harmful effect on completed installations or elements being installed. 

1. Provide temporary dehumidification systems when required to reduce ambient and 

substrate moisture levels to level required to allow installation or application of finishes 

and their proper curing or drying. 

F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering 

occupied areas. 

1. Prior to commencing work, isolate the HVAC system in area where work is to be 

performed. 

a. Disconnect supply and return ductwork in work area from HVAC systems servicing 

occupied areas. 

b. Maintain negative air pressure within work area using HEPA-equipped air-filtration 

units, starting with commencement of temporary partition construction, and 

continuing until removal of temporary partitions is complete. 

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-

producing equipment. Isolate limited work within occupied areas using portable dust-

containment devices. 

3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-

equipped vacuum equipment. 
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G. Electric Power Service: Provide electric power service and distribution system of sufficient size, 

capacity, and power characteristics required for construction operations. 

1. Install electric power service overhead unless otherwise indicated. 

2. Connect temporary service to Owner's existing power source, as directed by Owner. 

Maintain equipment in a condition acceptable to Owner. 

3. Service Requirements: 

a. Provide 120/208 V, 60 Hz, single/three phase alternating current with capacity to 

accommodate maximum electric power and lighting requirements during 

construction. 

b. Provide minimum of two each 120/208 V duplex outlets spaced so that a 50-foot-

long extension cord will reach all areas of building where a Contractor requires 

electric power. 

4. Distribution System:  Provide poles, pole hardware, overhead, exterior and interior wiring, 

transformers, and similar items required for electric power service and lighting. 

a. Single-Phase Wiring: 3-wire, 120/208 V feeders, with No. 12 three- or four-wire 

branch circuits conforming to NEC No. 210-7 and OSHA requirements, with branch 

circuit protective device. 

1) Provide each branch circuit with 120/208 V, single-phase fused grounding-

type power outlets, buss type SRX or SKY, with approved covered box and 

fuses as required. 

2) Provide panelboards containing ground fault interrupter type circuit breakers 

meeting applicable NEC requirements with required number of poles. 

a) Basis-of-Design Product: Square D by Schneider Electric; QO120GFI 

for each branch circuit allowing maximum total load of 16 amps on 

each 20 amp branch circuit. 

3) Provide appropriately-sized green grounding wiring complying with NEC 

requirements in feeder and branch circuits to provide grounding of all 120 and 

208 V outlets in approved manner. 

b. Three-Phase Wiring: Three-wire, 208 V feeders, with fused disconnect switches, 

allowing minimum 5 hp motor load at 208 V from each feeder, and providing four 

three-phase outlets on each floor near points of use. 

5. Extension Cords: Temporary 3-wire plug-in extensions with grounding features at both 

ends. 
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H. Lighting: Provide temporary lighting with local switching that provides adequate illumination for 

construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 

without operating entire system. 

I. Telephone Service: Provide telephone service to Contractor’s Field Personnel 

3.4 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construction 

area or within 30 feet of building lines that is noncombustible according to ASTM E 136. 

Comply with NFPA 241. 

2. Maintain support facilities until Substantial Completion.  

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 

adequate for construction operations. Locate temporary roads and paved areas as indicated on 

Drawings. 

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as 

required to minimize dust. 

C. Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary roads and paved 

areas in same location as permanent roads and paved areas. Construct and maintain temporary 

roads and paved areas adequate for construction operations. Extend temporary roads and paved 

areas, within construction limits indicated, as necessary for construction operations. 

1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved 

areas. 

2. Prepare subgrade and install subbase and base for temporary roads and paved areas 

according to Division 31 Section “Earth Moving." 

3. Recondition base after temporary use, including removing contaminated material, 

regrading, proofrolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until immediately 

before Substantial Completion. Repair hot-mix asphalt base-course pavement before 

installation of final course according to Division 32 Section "Asphalt Paving." 

D. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

E. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 
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F. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 

Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining 

properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations in all areas of construction 

operations. 

G. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 

from construction operations. Comply with requirements of authorities having jurisdiction. 

Comply with progress cleaning requirements in Division 01 Section “Execution." 

1. Waste from Construction Operations: Includes materials not intended or necessary for 

completion of Work, including packing materials, food waste, waste paper, and similar 

items. Excavated material is not included in this definition. 

2. Chutes: Provide enclosed chutes for removal of waste from construction operations from 

levels above grade level or roof. Remove waste in a controlled manner; materials shall not 

be dropped or thrown from heights. 

H. Recycling Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  

Separate recyclable waste by type at Project site to the maximum extent practical. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until they 

are removed from Project site.  Include list of acceptable and unacceptable materials at 

each container and bin. 

a. Inspect containers and bins for contamination and remove contaminated materials if 

found. 

2. Packaging: 

a. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in 

a dry location. 

b. Polystyrene Packaging:  Separate and bag materials. 

c. Pallets:  As much as possible, require deliveries using pallets to remove pallets from 

Project site. 

3. Remove recyclable waste off Owner's property and transport to recycling receiver or 

processor. 

I. Shoring and Bracing:  Provide and maintain shoring, bracing, and structural supports, designed 

by a qualified professional engineer, required to preserve stability and prevent movement, 

settlement, or collapse of new and existing construction and to prevent unexpected or 

uncontrolled movement or collapse of construction. 

J. Staging and Scaffolding: Provide facilities necessary for supporting materials and personnel in 

accordance with requirements of authorities having jurisdiction. 

K. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 
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L. Temporary Elevator Use: Use of elevators is not permitted. 

M. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders 

are not adequate. 

N. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned 

and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to 

condition existing before initial use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs 

and to maintain means of egress. If stairs become damaged, restore damaged areas so no 

evidence remains of correction work. 

O. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted, 

provided stairs are protected and finishes restored to new condition at time of Substantial 

Completion. 

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 

other improvements at Project site and on adjacent properties, except those indicated to be 

removed or altered. Repair damage to existing facilities. 

1. Where access to adjacent properties is required in order to affect protection of existing 

facilities, obtain written permission from adjacent property owner to access property for 

that purpose. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 

construction as required to comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Temporary Erosion and Sedimentation Control:  

1. Provide measures to prevent soil erosion and discharge of soil-bearing water runoff and 

airborne dust to undisturbed areas and to adjacent properties and walkways, according to 

“New York State Standards and Specifications for Erosion and Sediment Control” 

published by Empire State Chapter Soil and Water Conservation Society, under the 

direction of the New York State Department of Environmental Conservation, Division of 

Water.  

a. Soil Erosion and Sediment Control (SESC) Plan: Comply with SESC Plan for this 

Project in consultation with appropriate local agencies and soil conservation service. 

1) At the Preconstruction Conference, Architect will provide the Contractor, for 

its signing, certificates of compliance, which the Architect will submit with 

the SESC plan to the New York State Department of Environmental 

Conservation (NYSDEC) to satisfy the State Pollutant Discharge Elimination 

System (SPDES) permit.  The Contractor is responsible for complying with 

the SPDES permit and Stormwater Pollution Prevention Plan (SPPP) 

throughout construction.  
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2) At the Preconstruction Conference, submit schedule for completion of 

installation of measures identified in SESC Plan.  

a) Do not begin construction at the site until measures identified in the 

SESC Plan have been accepted by the Architect and installed at site.   

3) If conditions change during construction, submit proposed revisions to the 

SESC Plan to the Architect and other agencies identified in the SPDES permit 

and SPPP. 

2. General Soil Erosion and Sediment Control Measures:  

a. Refer to SESC Plan for specific measures in addition to those identified below. 

b. Take precautions to prevent mud from construction site accumulating on adjoining 

public roads and sidewalks and Owner's roads and sidewalks.  Clean accumulations 

of mud from public roads and sidewalks and from Owner's roads and sidewalks 

when required by public authorities and when directed by Architect. 

c. Plan and execute construction by methods to control surface drainage from cuts and 

fills and from borrow areas, and to prevent erosion and sedimentation. 

1) Minimize amount of bare soil exposed at one time. 

2) Provide temporary measures and erosion control devices or methods 

appropriate to conditions at site. 

3) Construct fills and waste areas by selective placement to avoid erosive surface 

silts or clays. 

4) Inspect earthwork to detect evidence of erosion and sedimentation as outlined 

in the SPDES permit and SPPP. Immediately apply corrective measures at no 

cost to the Owner.  Contractor will be responsible for any fines issued by any 

agency as a result of non-compliance with the SPDES permit and SPPP. 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 

barriers in and around excavations and subgrade construction to prevent flooding by runoff of 

stormwater from heavy rains. 

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 

of trees to protect vegetation from damage from construction operations. Protect tree root systems 

from damage, flooding, and erosion. 

1. Maintain protection zones free of weeds and trash. 

2. Do not prune roots or branches of trees to remain without approval of Architect. 

a. If pruning is approved, engage an experienced, qualified arborist to perform pruning 

and treating. 

3. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated 

that are damaged by construction operations, in a manner approved by Architect. 



TEMPORARY FACILITIES AND CONTROLS  Tetra Tech 

01 50 00 / Page 10 Project No. 339070-22003 Architects & Engineers 

F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and 

harboring of rodents, roaches, and other pests and to perform extermination and control 

procedures at regular intervals so Project will be free of pests and their residues at Substantial 

Completion. Perform control operations lawfully, using materials approved by authorities having 

jurisdiction as environmentally safe. 

G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure 

fence in a manner that will prevent people from easily entering site except by entrance gates. 

1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient 

to accommodate construction operations. 

2. Maintain security by limiting number of keys and restricting distribution to authorized 

personnel. 

H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 

construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 

similar violations of security. Lock entrances at end of each workday. 

I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

J. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and 

as required by authorities having jurisdiction. 

1. Where temporary egress doors occur, provide minimum clear opening width of 36 Inches. 

K. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 

and completed, from exposure, foul weather, other construction operations, and similar activities. 

Provide temporary weathertight enclosure for building exterior. Face exterior enclosures with 

plywood, unless otherwise approved, in advance, by Architect. Polyethylene sheet may not be 

used for exterior enclosures. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 

temporary enclosures. 

L. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration 

and to separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, 

and fire-retardant-treated plywood on construction operations side. 

2. Where fire-resistance-rated temporary partitions are indicated or are required by authorities 

having jurisdiction, construct partitions according to the rated assemblies. 

3. Insulate partitions to control noise transmission to occupied areas. 

4. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security locks 

where openings are required. 

5. Paint surfaces exposed to view in areas occupied by Owner. 

6. Protect air-handling equipment. 

7. Provide walk-off mats at each entrance through temporary partition. 
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M. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses. Comply with 

NFPA 241; manage fire-prevention program. 

1. Prohibit smoking.  

2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel at 

Project site. Review needs with local fire department and establish procedures to be 

followed. Instruct personnel in methods and procedures. Post warnings and information. 

3.6 MOISTURE AND MOLD CONTROL 

A. Exposed Construction Period: Before installation of weather barriers, when materials are subject 

to wetting and exposure and to airborne mold spores, protect as follows: 

1. Protect porous materials from water damage. 

2. Protect stored and installed material from flowing or standing water. 

3. Keep porous and organic materials from coming into prolonged contact with concrete. 

4. Remove standing water from decks. 

5. Keep deck openings covered or dammed. 

B. Partially Enclosed Construction Period: After installation of weather barriers but before full 

enclosure and conditioning of building, when installed materials are still subject to infiltration of 

moisture and ambient mold spores, protect as follows: 

1. Do not load or install drywall or other porous materials or components, or items with high 

organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 

3. Periodically collect and remove waste containing cellulose or other organic matter. 

4. Discard or replace water-damaged material. 

5. Do not install material that is wet. 

6. Discard and replace stored or installed material that begins to grow mold. 

7. Perform work in a sequence that allows wet materials adequate time to dry before enclosing 

the material in gypsum board or other interior finishes. 

C. Controlled Construction Period: After completing and sealing of the building enclosure but prior 

to the full operation of permanent HVAC systems, maintain as follows: 

1. Control moisture and humidity inside building by maintaining effective dry-in conditions. 

2. Comply with manufacturer's written instructions for temperature, relative humidity, and 

exposure to water limits. 

3.7 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, 

limit availability of temporary facilities to essential and intended uses. 
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B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, HVAC, and similar facilities on a 24-hour 

basis where required to achieve indicated results and to avoid possibility of damage. 

a. Heating: Provide heating between September 15th and May 31st. 

1) Maintain minimum interior temperature of 60 deg F. 

2) Maintain relative humidity levels between 50 and 55 percent. 

2. Where temperature and humidity levels required for the proper installation and application 

of a product or system differ from those listed above, provide supplemental temporary 

services to maintain the required temperature and humidity levels. 

3. Use temporary duct systems, industrial fans, or other equipment to circulate tempered air 

to all areas of work. 

4. Maintain operation of temporary lighting in corridors, stairwells, and similar locations on 

a 24-hour basis. 

C. Temporary Facility Changeover: Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal: Remove each temporary facility when need for its service has ended, 

when it has been replaced by authorized use of a permanent facility, or no later than Substantial 

Completion. Complete or, if necessary, restore permanent construction that may have been 

delayed because of interference with 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 property of Contractor.  

2. Remove temporary roads and paved areas not intended for or acceptable for integration 

into permanent construction. Where area is intended for landscape development, remove 

soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 

materials contaminated with road oil, asphalt and other petrochemical compounds, and 

other substances that might impair growth of plant materials or lawns. Repair or replace 

street paving, curbs, and sidewalks at temporary entrances, as required by authorities 

having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 

construction period. Comply with final cleaning requirements specified in Division 01 

Section “Closeout Procedures." 

END OF SECTION 01 50 00 



Tetra Tech PRODUCT REQUIREMENTS 
Architects & Engineers Project No. 339070-22003 01 60 00 / Page 1 

SECTION 01 60 00 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products. 

1.3 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 
model number or other designation shown or listed in manufacturer's published product 
literature that is current as of date of the Contract Documents. 

2. 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. 

1.4 ACTION SUBMITTALS 

A. Comparable Product Request Submittal:  Submit request for consideration of each comparable 
product.  Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 

1. Include data to indicate compliance with the requirements specified in "Comparable 
Products" Article. 

01 60 00 
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2. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor through Construction Manager of approval or 
rejection of proposed comparable product request. 

a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 
Section "Submittal Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 
compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 
products, Architect will determine which products shall be used. 

B. The use of asbestos containing building materials is prohibited.  

1. Contractor is responsible for providing closeout documentation certifying no asbestos 
containing building materials have been used in the Work. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected. 
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C. Storage: 

1. Store products to allow for review and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
6. Protect stored products from damage and liquids from freezing. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed. 

2. Warranty periods related to Boilers and Accessory Equipment, and Air Conditioning 
Equipment do not begin until one year after the date of substantial completion.  

3. See individual Specification Sections for specific content requirements and particular 
requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 
needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 
specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects. 
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3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products. 

6. 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. 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: 

a. Where Specifications include a list of available manufacturers, provide a product 
by one of the manufacturers listed, or a product by an unnamed manufacturer, that 
complies with requirements.  Comply with requirements in "Comparable Products" 
Article for consideration of an unnamed manufacturer's product. 

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, or a 
product by an unnamed manufacturer that complies with requirements.  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. 

C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 
specified requirements, comply with requirements in Division 01 Section "Substitution 
Procedures" for proposal of product. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items. 
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2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products:  Architect will consider Contractor's 
request for comparable product when the following conditions are satisfied.  If the following 
conditions are not satisfied, Architect may return requests without action, except to record 
noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract 
Documents,that it is consistent with the Contract Documents and will produce the 
indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, 
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. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 60 00 
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SECTION 01 73 00 - EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following: 

1. Examination of conditions. 
2. Preparation for construction. 
3. Construction layout. 
4. Field engineering and surveying. 
5. Installation of the Work. 
6. Cutting and patching. 
7. Progress cleaning. 
8. Starting and adjusting. 
9. Protection of installed construction. 
10. Correction of the Work. 

1.3 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions after 
installation of other work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For professional engineer. 
B. Structural Layout Plan: Survey of Structural Grid in relation to existing building(s). 

1.5 CLOSEOUT SUBMITTALS 

A. Certificates:  Submit certificate signed by professional engineer certifying that location and 
elevation of improvements comply with requirements. 

B. Certified Surveys:  Submit two copies signed by professional engineer. 

01 73 00 
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1.6 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.   

C. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements. 

1. Structural Elements:  When cutting and patching structural elements, shore, brace, and 
support structural elements during cutting and patching.  Do not cut and patch structural 
elements in a manner that could change their load-carrying capacity or increase deflection 

2. Operational Elements:  Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

3. Other Construction Elements:  Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 

4. Visual Elements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

D. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials. 



Tetra Tech EXECUTION 
Architects & Engineers Project No. 339070-22003 01 73 00 / Page 3 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, investigate 
and verify the existence and location of underground utilities, mechanical and electrical 
systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, and water-service piping; underground electrical services, 
and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with Installer or Applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations. 

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 
to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 
with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility that is necessary to adjust, 
move, or relocate existing utility structures, utility poles, lines, services, or other utility 
appurtenances located in or affected by construction.  Coordinate with authorities having 
jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 



EXECUTION  Tetra Tech 
01 73 00 / Page 4 Project No. 339070-22003 Architects & Engineers 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control 
of Contractor, submit a request for information to Architect according to requirements in 
Division 01 Section "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 
discovered, notify Architect and Construction Manager  promptly. 

B. General:  Engage a professional engineer to lay out the Work using accepted surveying 
practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 
required dimensions. 

3. Inform installers of lines and levels to which they must comply. 
4. Check the location, level and plumb, of every major element as the Work progresses. 
5. Notify Architect and Construction Manager when deviations from required lines and 

levels exceed allowable tolerances. 

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill 
and topsoil placement, utility slopes, and rim and invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building 
foundations, column grids, and floor levels, including those required for mechanical and 
electrical work.  Transfer survey markings and elevations for use with control lines and levels.  
Level foundations and piers from two or more locations. 

1. Structural Layout Plan:  Perform Survey of Structural Grid as provided in Contract 
Documents, including any specific Layout Notes and/or Plan.  Provide Structural Layout 
Plan for review by Engineer prior to performing any additional work. 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 
levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Architect and Construction Manager. 

3.4 FIELD ENGINEERING 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work.  Preserve and protect permanent benchmarks and control 
points during construction operations. 
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1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Architect or Construction Manager.  Report lost or destroyed permanent 
benchmarks or control points promptly.  Report the need to relocate permanent 
benchmarks or control points to Architect and Construction Manager before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base 
replacements on the original survey control points. 

B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, 
referenced to data established by survey control points.   

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition. 

C. Certified Survey:  On completion of foundation walls, major site improvements, and other work 
requiring field-engineering services, prepare a certified survey showing dimensions, locations, 
angles, and elevations of construction and sitework. 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces, unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed.  Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements. 
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G. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size 
and number to securely anchor each component in place, accurately located and aligned with 
other portions of the Work.  Where size and type of attachments are not indicated, verify size 
and type required for load conditions. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 
heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 
such items to Project site in time for installation. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 CUTTING AND PATCHING 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 
of other construction, and subsequently patch as required to restore surfaces to their 
original condition. 

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 
during installation or cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

E. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 
are required to be removed, relocated, or abandoned, bypass such services/systems before 
cutting to prevent interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.   
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1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 
diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Sections where 
required by cutting and patching operations. 

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. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work.  Patch with durable seams that are as invisible as 
practicable.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable. 

1. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize evidence 
of patching and refinishing. 

2. Floors and Walls:  Where walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space.  Provide an even 
surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 
coverings and replace with new materials, if necessary, to achieve uniform color and 
appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 
intermediate paint coats appropriate for substrate over the patch, and apply final 
paint coat over entire unbroken surface containing the patch.  Provide additional 
coats until patch blends with adjacent surfaces. 

3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces. 



EXECUTION  Tetra Tech 
01 73 00 / Page 8 Project No. 339070-22003 Architects & Engineers 

3.7 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 
are working concurrently. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended.  If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 
down sewers or into waterways.  Comply with waste disposal requirements in Division 01 
Section "Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects. 
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J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period. 

3.8 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in 
Division 01 Section “General Commissioning Requirements.” 

B. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

C. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

D. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment. 

3.9 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.10 CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work.  Restore damaged 
substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 
with matching materials, and properly adjusting operating equipment. 

B. Architect may issue “Construction Deficiency Report” for items identified by Architect as 
needing correction. Promptly repair or remove and replace defective construction identified in 
Construction Deficiency Report. Provide written notification to Architect when identified item 
has been corrected. 

C. Restore permanent facilities used during construction to their specified condition. 

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

E. Repair components that do not operate properly.  Remove and replace operating components 
that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 01 73 00 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

B. All Submittals identified in Section 01 77 00 are classified as “Informational Submittals” in 
accordance with Specification Section 01 33 00. 

1.3 SUBSTANTIAL COMPLETION PROCEDURES 

A. Submittals Prior to Substantial Completion: Complete the following before Contract-scheduled 
date of Substantial Completion: 

1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities.  
Include occupancy permits, operating certificates, electrical inspection reports, 
preliminary balance reports, and similar releases.  

2. Submit notarized letter on Contractor’s letterhead certifying no asbestos containing 
building materials have been used in the Work. Also include a copy in the Operation and 
Maintenance Manuals. 

3. Submit testing, adjusting, and balancing records. Also include a copy in the Operation 
and Maintenance Manuals. 

4. Submit changeover information related to Owner's occupancy, use, operation, and 
maintenance. 

B. Procedures Prior to Substantial Completion:  Complete the following before Contract-scheduled 
date of Substantial Completion: 

1. Advise Owner of pending insurance changeover requirements. 

01 77 00 
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2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 
personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
Maintenance to be performed by a factory authorized service representative so as not to 
void the equipment warranty. 

5. Advise Owner of changeover in heat and other utilities. 

6. Terminate and remove temporary facilities from Project site, along with mockups, 
construction tools, and similar elements. 

7. Complete all items on any Field Observation and Construction Deficiency Reports and 
submit a copy of the reports to the Architect  and Construction Manager identifying how 
each item was addressed in detail, including the date of completion. 

8. Complete final cleaning requirements as specified below, including touchup painting. 

9. Repair and restore marred exposed finishes to eliminate visual defects. 

10. Complete all items noted as requiring completion/correction from the Commissioning 
consultant and TAB (Testing and Balancing) consultant.  

C. Inspection:  No later than 14 days prior to the Contract-scheduled date of Substantial 
Completion, submit a letter to the Architect and Construction Manager confirming the work is 
ready for the Substantial Completion inspection.  No later than seven days after Contract-
scheduled date of Substantial Completion (including authorized adjustments), the Architect will 
make an inspection to determine whether the Work or designated portion thereof is substantially 
complete. Absent the Contractor letter confirming readiness of work, the Architect may elect to 
postpone the Substantial Completion inspection. 

1. Additional Inspections:  Request additional Substantial Completion inspections when the 
work that was not complete for the scheduled Substantial Completion inspection is now 
ready to inspect.  

a. Costs for such additional Substantial Completion inspections will be deducted 
from sums otherwise due the Contractor by deduct Change Order. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.4 FUNCTIONAL COMPLETION PROCEDURES 

A. Functional Completion applies to Contract Work being Commissioned. The commissioning of 
Divisions 01 and 23 (as applicable to each Contractor) must be complete prior to Functional 
Completion, except for the following: 

1. Deferred Work approved in writing by the Architect.   
2. Control system training planned to be performed after occupancy and final acceptance 



Tetra Tech CLOSEOUT PROCEDURES 
Architects & Engineers Project No. 339070-22003 01 77 00 / Page 3 

3. Any required seasonal TAB work to be formed during Warranty period.  
4. Other approved deferred testing.  

B. Completion of Commissioning required to demonstrate Functional Completion includes the 
following as applicable for all systems, but is not limited to: 

1. Completed and signed pre-functional checklists and start-up documentation. 
2. Requested trend logs complete, data and forms submitted and approved. 
3. Completion of all functional testing. 
4. Required training of Owner personnel completed and approved. 
5. Submission of final approved TAB report. 
6. Submission of final approved commissioning report. 
7. Submission of the approved O&M manuals. 
8. All identified deficiencies have been corrected or are approved in writing by the Owner 

to be excepted from this milestone. 

C. The Architect will determine the date of Functional Completion after reviewing the 
Commissioning Agent’s recommendation for Functional Completion. 

1.5 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before final inspection for determining final completion, 
complete the following: 

1. Submit copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected.  The copy of the list shall state that each item has been completed 
or otherwise resolved for acceptance, what corrective action was taken, and the date of 
completion. Items that are in dispute shall have an explanation attached. 

2. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems.  Submit demonstration and training video recordings specified 
in Division 01 Section "Demonstration and Training." 

3. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, property surveys, and similar 
final record information. 

4. Submit closeout submittals specified in individual Specification Sections, including 
specific warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents. 

5. Submit maintenance material submittals specified in individual Specification Sections, 
including tools, spare parts, extra materials, and similar items, and deliver to location 
designated by Owner. Contractor to provide a transmittal detailing all delivered 
maintenance materials and obtain Owner signature confirming delivery of such; a copy of 
transmittal with Owner’s signature shall be provided with Closeout submittals.  Label 
with manufacturer's name and model number where applicable. All keys shall be tagged 
and labeled.  
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6. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

7. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures." 

B. Inspection:  No later than seven days after the Contract-scheduled date for final completion, 
Architect and Construction Manager will proceed with the final completion inspection. The 
Architect will review the final Certificate for Payment after the inspection or will notify the 
Contractor of the outstanding items that must be completed or corrected before the certificate 
will be processed.  

1. Reinspection: Request reinspection when the Work identified in previous inspections as 
incomplete has been completed or corrected. The Owner and Architect and Construction 
Manager reserve the right to add items to the Substantial Completion and final 
completion inspection lists as long as it is part of the Contractor’s work. Complete all 
Contract requirements prior to the final completion inspection to avoid any further re-
inspection cost. 

a. Costs for such reinspections and any costs for extension of the Architect’s and 
Construction Manager’s services will be deducted from sums otherwise due the 
Contractor. 

1.6 SUBMITTAL OF PROJECT WARRANTIES 

A. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual. Warranties for all equipment, materials, and systems on the Project are to start no 
sooner than the date of substantial completion. Provide extended warranties for all equipment, 
materials, and systems that may have been turned over to the Owner for its use. 

B. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit two digital media copies, PDF on thumb drive. 

C. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 
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4. Submit two paper copies, as listed above. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to condition expected in an average commercial building cleaning and 
maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before inspection for certification of 
Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

c. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 
free of stains, films, and similar foreign substances.  Remove surface dust and dirt 
from all vertical and horizontal painted surfaces.  Avoid disturbing natural 
weathering of exterior surfaces.  Restore reflective surfaces to their original 
condition. 

d. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

e. Sweep concrete floors broom clean in unoccupied spaces using sweeping 
compound that is compatible with new finishes. 

f. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 
according to manufacturer's recommendations if visible soil or stains remain. 
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g. Remove labels that are not permanent. 

h. Wipe surfaces of mechanical and electrical equipment and similar equipment.  
Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

i. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills. 

j. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on inspection. 

k. Leave Project clean and ready for occupancy. 

C. Construction Waste Disposal:  Comply with waste disposal requirements in Division 01 Section 
"Temporary Facilities and Controls." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before inspection for determination of Substantial 
Completion. 

B. Repair or remove and replace defective construction.  Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment.  Where damaged or worn items cannot be repaired or restored, 
provide replacements.  Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to condition 
acceptable to Construction Manager. 

1. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.  
Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 
mechanical and electrical nameplates.  Remove paint applied to required labels and 
identification. 

2. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

END OF SECTION 01 77 00 
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Manual Format: Submit operation and maintenance manuals in the 
following format: 

1. Two paper copies as listed below. 
2. Two digital media copies, PDF format on thumb drive. 

B. Prior to submission of paper copies and thumb drives as listed above, submit electronic files in 
PDF format for review and approval.   

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Paper Copy:  Submit manuals in the form of hard-copy, bound and labeled volumes. 

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear 
plastic sleeve on spine to hold label describing contents. 

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  Cross-
reference other binders if necessary to provide essential information for proper 
operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  
Mark each tab to indicate contents.  Include typed list of products and major components 
of equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual. 

01 78 23 
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3. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts. 

4. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, 
insert typewritten pages indicating drawing titles, descriptions of contents, and drawing 
locations. 

B. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 
PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 
scanning of paper documents is required, configure scanned file for minimum readable 
file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 
document files to correspond to system, subsystem, and equipment names used in manual 
directory and table of contents. Group documents for each system and subsystem into 
individual composite bookmarked files, then create composite manual, so that resulting 
bookmarks reflect the system, subsystem, and equipment names in a readily navigated 
file tree. Configure electronic manual to display bookmark panel on opening file. 

1.5 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 
system and subsystem, and a separate section for each piece of equipment not part of a system.  
Each manual shall contain the following materials, in the order listed: 

1. Title Page:  Include the following information: 

a. Subject matter included in manual. 
b. Name and address of Project. 
c. Date of submittal. 
d. Name and contact information for Contractor. 

2. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to Specification Section 
number in Project Manual. 

a. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in 
each volume of the set. 

3. Manual Contents:  Organize into sets of manageable size.  Arrange contents 
alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 
for subsystems, equipment, and components of one system into a single binder. 



Tetra Tech OPERATION AND MAINTENANCE DATA 
Architects & Engineers Project No. 339070-22003 01 78 23 / Page 3 

1.6 OPERATION AND MAINTENANCE MANUALS 

A. Operation Content:  In addition to requirements in this Section, include operation data required 
in individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions.  Use designations for systems and 
equipment indicated on Contract Documents. 

a. Product name and model number.  Use designations for products indicated on 
Contract Documents. 

b. Manufacturer's name. 
c. Equipment identification with serial number of each component. 
d. Equipment function. 
e. Complete nomenclature and number of replacement parts. 

2. Operating Procedures:  Include the following, as applicable: 

a. Startup procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Normal shutdown instructions. 
e. Seasonal and weekend operating instructions. 
f. Special operating instructions and procedures. 

3. Emergency Procedures:  Include the following, as applicable: 

a. Instructions on stopping. 
b. Shutdown instructions for each type of emergency. 
c. Operating instructions for conditions outside normal operating limits. 
d. Special operating instructions and procedures. 

4. Wiring diagrams. 

5. Control diagrams. 

6. Piped system diagrams. 

a. Piped Systems: Diagram piping as installed, and identify color-coding where 
required for identification. 

7. Precautions against improper use. 

8. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

B. Maintenance Content:  Organize manual into a separate section for each product, material, and 
finish.  Include source information, product information, maintenance procedures, 
manufacturers’ maintenance documentation, maintenance and service schedules, spare parts list 
and source information, maintenance service contracts, repair materials and sources, and 
warranties and bonds, as described below. 
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1. Source Information:  List each product included in manual, identified by product name 
and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual and drawing or 
schedule designation or identifier where applicable. 

2. Product Information:  Include the following, as applicable: 

a. Product name and model number. 
b. Manufacturer's name. 
c. Color, pattern, and texture. 
d. Material and chemical composition. 
e. Reordering information for specially manufactured products. 

3. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following: 

a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Schedule for routine cleaning and maintenance. 
e. Repair instructions. 

4. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment: 

a. Standard maintenance instructions and bulletins. 
b. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 
c. Identification and nomenclature of parts and components. 
d. List of items recommended to be stocked as spare parts. 

5. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment. 

a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies. 

b. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

6. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 
with parts identified and cross-referenced to manufacturers' maintenance documentation 
and local sources of maintenance materials and related services. 

7. Maintenance Service Contracts:  Include copies of maintenance agreements with name 
and telephone number of service agent. 

8. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 
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9. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 
and conditions that would affect validity of warranties or bonds. 

a. Include procedures to follow and required notifications for warranty claims. 

1.7 MANUAL PREPARATION 

A. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system. 

B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 
where the information is necessary for proper operation and maintenance of equipment or 
systems. 

C. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 
relationship of component parts of equipment and systems and to illustrate control sequence and 
flow diagrams.  Coordinate these drawings with information contained in record Drawings to 
ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 
manuals. 

D. Submittals: Include copy of each product submittal approved by Architect. 

1. If the “As-Specified Verification Form” was used as the product submittal, include all 
pertinent product data as described in this Section. 

E. Safety Data Sheets (SDS): Include copy of SDS for each product installed. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 23 
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 
including the following: 

1. Record Drawings. 
2. Miscellaneous record submittals. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Contractor to submit a full set of marked-up record drawings pertaining to 
their contract. Provide each drawing, whether or not changes and additional information were 
recorded. Comply with the following: 

1. Submit one full size set of the original, marked-up record prints. 
2. Submit two digital media copies, in color, in PDF format on thumb drives. PDFs to be 

saved and submitted as one file. 
3. Prior to submission of paper copies and thumb drives as listed above, submit electronic 

files in PDF format for review and approval.   

B. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities.   

1. Submit two paper copies of each submittal. 

1.4 RECORD DRAWINGS 

A. Record Prints:  Architect will provide Contractor with one paper set of Contract Drawings at 
beginning of Work at no cost.  

1. Preparation:  Mark record prints to show the actual installation where installation varies 
from that shown originally.   

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 
c. Record data as soon as possible after obtaining it. 
d. Record and check the markup before enclosing concealed installations. 

01 78 39 
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2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 
b. Revisions to details shown on Drawings. 
c. Revisions to routing of piping and conduits. 
d. Revisions to electrical circuitry. 
e. Locations of concealed internal utilities. 
f. Changes made by Addendum. 
g. Changes made by Architect’s Supplemental Instruction (ASI) forms.  
h. Changes made by Change Order or Construction Change Directive. 
i. Changes made following Architect's written orders. 

3. Mark record sets with red, permanent marker.  

B. Record Digital Data Files: Prepare a full set of digital data files of the Contract Drawings from 
the marked-up record prints.  

C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location. Indicate name of Contractor. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 
paper cover sheets. Include identification on cover sheets. 

2. Record Digital Data Files: Organize digital data information into separate electronic files 
that correspond to each sheet of the Contract Drawings. Name each file with the sheet 
identification. Include identification in each digital data file. 

1.5 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference. 

1.6 RECORDING AND MAINTENANCE 

A. Maintenance of Record Documents:  Store record documents in the field office apart from the 
Contract Documents used for construction.  Do not use project record documents for 
construction purposes.  Maintain record documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss.  Provide access to project record documents for 
Architect’s, Construction Manager’s and Owner’s reference during normal working hours. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 39 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 
including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 
2. Instruction in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.3 CLOSEOUT SUBMITTALS 

A. Attendance Record:  For each demonstration and training session, submit list of participants, 
subjects covered, and length of instruction time. 

B. Demonstration and Training Video Recordings:  Submit two copies of each demonstration and 
training session. 

1. Identification:  On each copy, provide an applied label with the following information: 

a. Name of Project. 
b. Name of Architect. 
c. Name of Construction Manager. 
d. Name of Contractor. 
e. Name of service representative providing training. 
f. Name of instructor. 
g. Date of video recording. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Division 01 Section "Quality Requirements," experienced in operation and 
maintenance procedures and training. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

01 79 00 
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1.6 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training for each 
system and for equipment not part of a system, as required by individual Specification Sections. 
Include instruction for the following as applicable to the system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 
b. Operating standards. 

2. Documentation:  Review the following items in detail: 

a. Manuals. 
b. Warranties and bonds. 

3. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Safety procedures. 
e. Normal shutdown instructions. 
f. Operating procedures for emergencies. 
g. Seasonal and weekend operating instructions. 
h. Special operating instructions and procedures. 

4. Adjustments:  Include the following: 

a. Noise and vibration adjustments. 
b. Economy and efficiency adjustments. 

5. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

6. Maintenance:  Include the following: 

a. Types of cleaning agents to be used and methods of cleaning. 
b. Procedures for routine cleaning 
c. Procedures for preventive maintenance. 
d. Procedures for routine maintenance. 

7. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
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1.7 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. 

B. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires 
seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner, through Construction Manager, with at least seven days' 
advance notice. 

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. Digital Video Recordings: Provide high-resolution, digital video in MPEG format, produced by 
a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in 
full HD mode. 

1. Submit video recordings on CD-ROM or thumb drive. 

B. Preproduced Video Recordings:  Provide video recordings used as a component of training 
modules in same format as recordings of live training. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 79 00 
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SECTION 02 41 19 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

3. Salvage of existing items to be reused or recycled. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 

to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 

and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 

prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 

indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress. 

02 41 19 



SELECTIVE DEMOLITION Tetra Tech 

02 41 19 / Page 2 Project No. 339070-22003 Architects & Engineers 

3. Review requirements of work performed by other trades that rely on substrates exposed 

by selective demolition operations. 

4. Review areas where existing construction is to remain and requires protection. 

1.6 SUBMITTALS, GENERAL 

A. General: Submit all informational submittals required by this Section concurrently. 

1.7 INFORMATIONAL SUBMITTALS 

A. Predemolition Photographs or Video: Show existing conditions, including finish surfaces, that 

might be misconstrued as damage caused by demolition operations. Submit photos or video 

recordings on thumb drive before Work begins. Include copy of key plan indicating each 

photograph’s or video’s location and direction. 

1. Submit digital media as originally recorded in the digital camera, without alteration, 

manipulation, editing, or modification. 

2. Photographs: Provide high-resolution color images in JPG format, produced by a digital 

camera with minimum sensor size of 12 megapixels.  

a. Name each image with date photograph was taken, location, and unique sequential 

number keyed to accompanying key plan in file name.  

3. Video: Provide high-resolution, digital video in MPEG format, produced by a digital 

camera with minimum sensor resolution of 12 megapixels.  

a. Name each video recording with date video recording was recorded, location, and 

unique sequential number keyed to accompanying key plan in file name. 

b. Begin narration of each video recording with Contractor's name, videographer's 

name, and location in Project. 

1) Describe scenes on video recording by audio narration. 

2) Confirm date and time at beginning and end of recording. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranties: Documentation indicating that existing warranties are still in effect after completion 

of selective demolition. 

1.9 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification 

program. 
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1.10 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 

far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials: Present in buildings and structures to be selectively demolished. A report 

on the presence of hazardous materials is on file for review and use. Examine report to become 

aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 

2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.11 WARRANTY 

A. Existing Warranties: Remove, replace, patch, and restore materials and surfaces cut or damaged 

during selective demolition, by methods and with materials and using approved contractors so 

as not to void existing warranties. Notify warrantor before proceeding. Existing warranties 

include the following: 

1. Roofing. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying 

that existing system has been inspected and warranty remains in effect. Submit documentation 

at Project closeout. 

1.12 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

B. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  

Promptly submit a written report to Architect. 

C. Engage a professional engineer to perform an engineering survey of condition of building to 

determine whether removing any element might result in structural deficiency or unplanned 

collapse of any portion of structure or adjacent structures during selective building demolition 

operations. 

1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 

D. Verify that hazardous materials have been remediated before proceeding with building 

demolition operations. 

E. Record existing conditions by use of preconstruction photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 

demolition operations. 

2. Inventory and record the condition of items to be removed and reinstalled. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 

demolition operations. 

F. Beginning selective demolition constitutes Contractor’s acceptance of conditions. 

3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 

according to 40 CFR 82 and regulations of authorities having jurisdiction. 
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3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 

to be selectively demolished. 

1. Arrange to shut off utilities with utility companies. 

2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 

continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC 

systems, equipment, and components indicated on Drawings to be removed. 

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap 

or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same 

or compatible piping material and leave in place. 

c. Equipment to Be Removed: Disconnect and cap services and remove equipment. 

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 

make equipment operational. 

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 

equipment and deliver to Owner. 

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 

remaining ducts with same or compatible ductwork material. 

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible 

ductwork material and leave in place. 

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 

to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water leakage 

and damage to structure and interior areas. 
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3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 

exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Division 01 Section "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as 

required to preserve stability and prevent movement, settlement, or collapse of construction and 

finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 

construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 

members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 

space before starting flame-cutting operations. Maintain portable fire-suppression devices 

during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
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8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and restore items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and restoring. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and cleaned and reinstalled in their 

original locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 

and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, 

using power-driven saw, and then remove masonry between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 

remove. 

D. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations 

in RFCI's "Recommended Work Practices for Removal of Resilient Floor Coverings." 
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E. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing 

and so that building interior remains watertight and weathertight. See Division 07 Sections  for 

new roofing requirements. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective demolition 

operations began. 

END OF SECTION 02 41 19 
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SECTION 02 82 00 – ASBESTOS ABATEMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Asbestos abatement quality assurance requirements, including personnel training and 

certification. 

2. Work sequence requirements. 

3. Personnel protective equipment. 

4. Construction facilities and temporary controls for asbestos abatement, including 

containment barriers, engineering controls and decontamination facilities to ensure 

contamination from areas where abatement activities occur does not migrate to other 

areas. 

5. Procedures for performing asbestos-containing material abatement, including (but not 

limited to) repair of existing flooring surfaces after completion of abatement. 

6. Project monitoring and testing services for asbestos abatement, including requirements 

for air sampling and monitoring during asbestos abatement activities. 

7. Requirements for transport and disposal of asbestos abatement waste materials by legal 

and appropriate means. 

B. In accordance with 8 NYCRR 155 and ICR 56 asbestos testing has been performed in areas to 

be disturbed by scheduled renovation or demolition. Testing information is available for review 

at the Owner’s administrative offices. 

1.3 CODES AND REFERENCES 

A. The following codes and references apply: 

1. Asbestos Hazard Emergency Response Act - 40 CFR Part 763. 

2. ASTM E 1368 – Standard Practice for Visual Inspection of Asbestos Abatement Projects. 

3. National Emission Standards for Hazardous Air Pollutants; Asbestos-40 CFR 61, 

Subparts A and M. 

02 82 00 
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4. New York State Industrial Code Rule 56 - 12 NYCRR Part 56 (ICR 56). 

5. New York State Hazardous Wastes Management Regulations - 6 NYCRR 360 and 364. 

6. OSHA 

a. 29 CRF 1910.134 – Respiratory Protection 

b. 29 CFR 1910.1001 – Asbestos 

c. 29 CFR 1926.1101 – Asbestos for Construction 

d. 29 CFR 1926.2 – Variances from Safety and Health Standards 

e. 29 CFR 1926.1200 – Confined Spaces for Construction 

7. NYSDOH Asbestos Safety Program Requirements – 10 NYCRR Part 73 

B. Failure to expressly refer to applicable code, regulation, standard, law and ordinance within 

Contract Documents does not imply that applicable regulatory requirements are not applicable 

to the Project. 

1.4 DEFINITIONS 

A. Refer to 12 NYCRR Part 56–2.1 for standard definitions.  Additional terms are as follows: 

 

1. Asbestos Abatement Work:  Encapsulation, enclosure, repair, removal and disposal of 

asbestos-containing materials in accordance with all applicable codes, regulations, 

standards, laws and ordinances.   

2. Dust and Debris:  Visible particles, fragments, or chunks of material, large enough to 

have settled in the work area by virtue of their weight, that are presumed to have 

originated from the material abated by the response action, or from a fiber release 

episode. 

3. Manual Removal:  Removal work undertaken using only manually powered equipment 

such as scrapers, brushes, spud bars, etc.  Manual removal does not include tools that are 

powered by electrical motors, compressed air, hydraulic fluid, combustion engines, etc. 

4. Residue:  Visible material which remains on the abated surface due to incomplete 

removal and cleaning. 

5. Unremoved Material:  Any material which was required to be removed by a response 

action but remains substantially undisturbed. 

6. Visual Inspection:  The activities associated with detecting the presence of visible 

residue, dust and debris, or unremoved material and verifying the absence thereof at the 

completion of a response action. 
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1.5 ACRONYMS 

A. ACM: Asbestos Containing Materials. 

B. HEPA:  High Efficiency Particulate Air filter which is capable of trapping and retaining 99.97 

percent of all mono-dispersed particles of 0.3 microns in diameter or larger. 

C. NAD:  No Asbestos Detected. 

D. NOB:  Non-friable asbestos materials embedded in flexible-to-rigid asphalt or vinyl matrices, 

including but not limited to flooring materials, adhesives, mastics, asphalt shingles, roofing 

materials and caulks. 

E. PPE:  Personal Protective Equipment. 

F. RACM: Regulated Asbestos Containing Material. 

G. TSI: Thermal System Insulation. 

1.6 SUBMITTALS, GENERAL 

A. Submit all action submittals and informational submittals (except Employee Training and 

Certification Documentation) required by this Section concurrently. 

1.7 PRE-ABATEMENT SUBMITTALS 

A. Product Data:  For each type of product indicated. Submit MSDS and SDS for each type of 

chemical to be utilized. Include a summary table or narrative detailing the intended usage of 

each chemical/product. 

1. Encapsulants. 

2. Fire Rated Caulking or Expansion Foams 

B. Quality Control Submittals: 

1. USEPA Notification, including all updates. 

2. NYSDOL Notification, including all amended notifications. 

3. Copy of ICR 56 Notification to Building Occupants 

4. NYSDEC “Industrial Waste Hauler Permit”. 

5. NYSDOL Asbestos Handling License. 

6. Proposed Specific Variances from ICR 56. 

7. Approved Specific Variances from ICR 56. 
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8. Work-plan identifying work areas, local exhaust system locations, areas of proposed 

decontamination units, waste trailers, temporary power/utility, barriers, and boundaries of 

each regulated area. 

1.8 POST-ABATEMENT SUBMITTALS 

A. Notification of intended waste transporter and disposal site. Notification shall include draft 

manifest clearly identifying type of waste, transporter to be utilized, and disposal facility. 

B. Waste Manifests for RACM and Trip Tickets for all other waste.  

C. Results of any bulk sample analysis, area air sample analysis or OSHA compliance air sample 

analysis. 

D. Copy of Project record. 

E. Copy of the supervisor Project log, including training and certification documentation for all 

workers and supervisors who performed any work on site during the course of the project. 

F. Record drawings, which identify: 

1. The extents of each abatement work area. 

2. All locations where asbestos materials were removed. 

3. Amount of asbestos materials removed, per location.  

4. Where partial removal occurred, the amount of remaining asbestos material, per location. 

1.9 QUALITY ASSURANCE 

A. Qualifications: 

1. Asbestos Abatement Firm: 

a. Licensing:  Possess valid Asbestos-Handling License issued by Commissioner of 

Labor of New York State.  

b. Supervision: Full-time, on-site supervisor. 

c. Personnel Training Requirements. Provide, to Project Monitor, valid training and 

certification documentation for new employees prior to employees beginning 

work. 

 

1) Abatement Personnel: Successfully completed USEPA asbestos handler 

training course (initial or refresher) or USEPA approved asbestos contractor 

supervisor course (initial or refresher) within the previous 12 months, in 

accordance with 40 CFR 763.  Acceptable documentation is the NYSDOH 

form DOH - 2832. 
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2) Abatement Supervisory Personnel: Successfully completed USEPA asbestos 

contractor/supervisor training course (initial or refresher) within previous 12 

months, in accordance with 40 CFR 763.  Acceptable documentation is the 

NYSDOH form DOH - 2832. 

 

d. Personnel Certification Requirements: 

 

1) Abatement Personnel: Possess valid asbestos handling certificate or valid 

asbestos supervisor certificate, issued by New York State Department of 

Labor in accordance with ICR 56. 

2) Abatement Supervisory Personnel:  Possess valid asbestos supervisor 

certificate issued by New York State Department of Labor in accordance 

with ICR 56. 

 

2. Project Monitoring and Air Sampling Firm:  

a. Employed by Owner with valid asbestos handling license issued by NYSDOL and 

employing individuals performing project monitoring and air sampling duties 

possessing asbestos handling certificates issued by NYSDOL for following 

categories: 

 

1) Asbestos Air Sampling Technician.  

2) Asbestos Project Monitor. 

b. Contractor responsible for abatement shall not perform air sampling (except for 

OSHA compliance sampling) or project monitoring. Contractor shall notify Owner 

and Architect of any conflict of interest between itself and party responsible for 

project air sampling and monitoring. 

 

3. Laboratories Performing Phase Contrast Microscopy (PCM) Air Sample Analysis (By 

Owner): 

 

a. Possess valid Environmental Laboratory Approval Program (ELAP) certificate 

issued by New York State Department of Health for category of Environmental 

Analysis/Air and Emissions, subcategory of Asbestos Fibers. 

b. Enrolled in American Industrial Hygiene Association’s Proficiency Analytical 

Testing Program for PCM. 

c. Use National Institute for Occupational Safety and Health (NIOSH) Method 7400 

entitled “Fibers” published in NIOSH Manual of Analytical Methods, 3rd Edition. 

Second Supplement, August 1987. 

 

4. Laboratories Performing Transmission Electron Microscopy (TEM) Air Sample Analysis 

(By Owner): 

 

a. Possess valid Certificate of Accreditation issued by United State Department of 

Commerce’s National Institute of Standards and Technology (NIST) for Airborne 

Asbestos Fiber Analysis. 
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b. Use TEM methodology as required by Appendix A to Subpart E of the AHERA 

regulations 40 CFR 763. 

 

5. Laboratories Performing Polarized Light Microscopy (PLM) and Transmission Electron 

Microscopy (TEM) Bulk Sample Analysis (By Owner): 

 

a. Possess valid Environmental Laboratory Approval Program (ELAP) certificate 

issued by New York State Department of Health for the category of Environmental 

Analysis / Solid and Hazardous Waste, subcategory of Asbestos in Friable Material 

and/or Non-Friable Material appropriate to analysis performed. 

b. Possess valid Certificate of Accreditation issued by United States Department of 

Commerce’s National Institute of Standards and Technology (NIST) for Bulk 

Asbestos Fiber Analysis. 

B. Regulatory Requirements: Comply with all federal, state, and local codes, laws, ordinances, 

standards and regulations applicable to asbestos abatement work, transport and disposal, 

including (but not limited to) standards referenced in "Codes and References" Article. 

1.10 NOTIFICATIONS 

A. Comply with the following notification requirements: 

1. New York State Department of Labor: Submit notification to Division of Safety and 

Health Asbestos Control Bureau as required in ICR 56 such that notification is received 

not fewer than 10 days prior to commencement of Project.  Include payment of all related 

notification fees and other notification expenses. 

 

2. United States Environmental Protection Agency (USEPA): Submit notification to 

USEPA at following address such that notification is received not fewer than 10 days 

prior to commencement of Project: 

 Asbestos NESHAP Coordinator 

Air & Waste Management Division 

USEPA Region 2 

26 Federal Plaza 

New York, New York 10278 

 

3. Building Occupant Notification: Provide notification to building occupants not fewer 

than 10 days prior to mobilization or start of preparation work.  Ensure notifications are 

posted in accordance with ICR 56, and remain in place.  Contractor shall be responsible 

for maintaining and replacing notifications if damaged or removed. 

1.11 VARIANCES 

A. Variances from ICR 56: Use any Applicable Variances issued by New York State Department 

of Labor (NYSDOL) and any Specific Variances issued by NYSDOL and approved by the 

Owner and Architect.  Remain solely responsible for complying with provisions of variances 

used. 
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1. Obtain any and all variances from ICR 56 which may be necessary or desired to perform 

the Work. 

2. Contractor-Obtained Variances: Provide copies of all Petitions for Variance requested by 

Contractor or subcontractors to Owner, Construction Manager and Architect prior to 

submission of Petition for Variance to NYSDOL.   

 

a. Comply with following requirements for all Petitions for Variance: 

1) Provide adequate protection from contaminating areas outside work area. 

2) Provide adequate relief from air sampling requirements, including relief 

from air sampling requirements on days when no active abatement work 

occurs. 

3) Conform to overall design criteria for Project. 

4) Protect facility from damage as result of conditions of Petition for Variance. 

 

b. Contractor retains responsibility for providing all additional conditions, equipment, 

and other provisions imposed by NYSDOL as part of NYSDOL acceptance of 

Petition for Variance. 

c. Extensions of time for performance of asbestos abatement work will not be granted 

to compensate for NYSDOL review of Contractor-obtained variances. 

d. Contractor is responsible for all fees and expenses related to submission of any 

Petitions for Variance. 

1.12 PROJECT CONDITIONS 

A. Project/Site Access Limitations:  Restrict access to all work areas.  Immediately report any 

access by unauthorized individuals to Owner and Project Monitor. 

1.13 PRE-FIRE PLAN 

A. Pre-Fire Plan, indicating primary and secondary emergency escape routes from the work area, 

local exhaust system locations, decontamination units, waste-out units, access tunnels, 

temporary facilities, location of fire extinguishers, and location of negative air emergency 

disconnect switch (if required). 

B. Plan shall be reviewed with all personnel to enter the work area and shall be posted in the decon 

area as well as in the work area. 
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1.14 ASBESTOS LOGS/PROJECT RECORD 

A. Maintain a project log as part of ICR 56 during the abatement phase of the work with all 

information required by ICR 56 and as described herein.   

B. Make project log available on site at all times when a project as defined by ICR 56 is active. 

C. At a minimum, comply with ICR 56 requirements and as follows: 

 

1. Asbestos Abatement Contractor Project Log (Supervisor’s Daily Project Log): As per 12 

NYCRR 56-7.3. 

2. Non-abatement Asbestos Contractor responsible for Air Sampling (Air Sampling Log): 

As per 12 NYCRR 56-4.5. 

3. Non-abatement Asbestos Contractor responsible for Project Monitoring (Project 

Monitoring Log): 

a. Name of the firm and the certified Project Monitor(s) performing project 

monitoring duties. 

b. Dates of project. 

c. Observations, per work area regarding: 

1) The stage of completion of the work. 

2) Schedule concerns. 

3) Work that may be out of compliance with project documents or pertinent 

asbestos regulations. 

4) Asbestos abatement contractor corrections to barriers/required cleaning of 

areas outside of the work area. 

5) Removal of work area containment by asbestos abatement contractor. 

6) Hidden conditions. 

7) Other relevant information. 

d. Information about potential change orders or work performed for which the 

asbestos abatement contractor contends is outside the scope of work.   

e. Coordination with asbestos abatement contractor or others to resolve identified 

issues. 

f. Resolution of identified issues. 

g. Project Monitor final visual inspections and final clearance.  

h. At a minimum, document project observations and other information by work area 

and day with additional entries to accurately describe the project status. 
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4. Where the same non-abatement asbestos contractor is responsible for both air sampling 

and project monitoring, one project log containing all required components of the Air 

Sampling Log and the Project Monitoring Log shall suffice. 

D. Project Record:  At all sites where there is an active project, a project record is required as per 

ICR 56-3.4 (a) (2). 

 

1. The asbestos abatement contractor shall act as the Owner’s representative as it relates to 

responsibility for the following portions of the Project Record required by ICR 56-3.4 (a) 

(2): 

a. Copies of licenses of all entities involved with the project. 

b. Copies of all supervisors and handler certificates. 

c. Copies of notifications and amendments. 

d. Copies of all variances, amendments and re-openings being used for the project. 

e. A copy of all air sampling results, including method of analysis, by date for the 

entire asbestos project, organized by regulated abatement work area. 

f. The supervisor’s daily log with entry/exit logs organized by date. 

g. All bulk sample data including all asbestos inspections and surveys completed for 

affected portions of the building, structure and work site. 

 

2. The asbestos contractor performing air sampling on this Project shall act as the Owner’s 

representative as it relates to responsibility for the following portions of the Project 

Record required by ICR 56-3.4 (a) (2): 

a. A copy of the air sample log if the Air Sampling Technician is on site. If the Air 

Sampling Technician is not on site, a copy of the air sample log shall be supplied 

within 24 hours of the request to produce a copy thereof. 

 

3. The asbestos contractor performing project monitoring on this project shall act as the 

Owner’s representative as it relates to responsibility for the following portions of the 

Project Record required by ICR 56-3.4 (a) (2): 

a. A copy of the Project Monitor’s daily logs during abatement (if a Project Monitor 

is used on the project). 

1.15 SEQUENCING AND SCHEDULING 

A. Timing of Abatement Preparation and Removal Operations: 

1. Coordinate abatement preparation and removal work to allow for removal or demolition 

work by other entities, prior to commencing abatement preparation or removal activities, 

where such activities will not disturb ACM. 

2. Where items scheduled to be removed, relocated, or demolished by others will impact 

ACM, coordinate with other entities regarding temporary relocation of these items during 

abatement activities.  Work that will disturb ACM must be performed by the Contractor 

responsible for abatement activities. 
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B. Completion:  Complete Asbestos Abatement Work in accordance with construction schedule 

requirements specified in Division 01 Section “Multiple Contract Summary” with each phase 

considered distinct and separate for purpose of schedule and substantial completion.   

1. Substantial Completion of a phase occurs when all of the following occur: 

a. All components of the phase have passed visual inspection by Project Monitor. 

b. Satisfactory clearance air sampling is achieved for each portion of the phase. 

c. All containment barriers have been removed.  

d. Areas are returned to Owner. 

2. If Contractor fails to achieve substantial completion within specified schedule 

requirements, all costs associated with extension of schedule, including (but not limited 

to) Architect time and expenses, air sampling costs, project monitoring costs, direct costs 

incurred by Owner, and costs to accelerate sample analysis shall be deducted from final 

payment.  

C. Restrictions on Working Hours: Schedule work only during regular working hours, as 

established for Project.  Do not use overtime or multiple shifts with "overtime" defined as any 

time in excess of 8 hours in single day, work on weekends, or work on holidays. 

D. Changes in Working Hours: Advise Project Monitor of any changes in hours or days which 

Contractor will be on site, at least 24 hours prior to change.  Contractor retains all liability 

resulting from Contractor’s failure to make required notification. 

E. Security: Contractor shall maintain the security of the work areas for which they are performing 

work in, have modified the existing facilities, or are utilizing for staging area. 

PART 2 - PRODUCTS 

2.1 NON-ASBESTOS PRODUCTS 

A. No products containing asbestos may be used on this project, including but not limited to the 

following: for temporary construction, work area containment, restoration or renovation work. 

2.2 EQUIPMENT 

A. Respirators:  Provide respirators jointly approved as acceptable for protection by National 

Institute for Occupational Safety and Health (NIOSH) under provisions of 30 CFR Part 11. 

 

1. Supply and use respirators in accordance with 29 CFR 1910.134 and 29 CFR1926.1101. 

2. Provide respirators, filters and ancillary supplies as required for employees and 

authorized visitors. 

3. Account for hazards other than asbestos in respirator selection. 

B. Protective Clothing:  Provide disposable protective clothing complying with requirements of 29 

CFR 1926.1101 that is disposed of after one use.  Provide disposable clothing as required for 

employees and authorized visitors. 



 

Tetra Tech ASBESTOS ABATEMENT 

Architects & Engineers Project No. 339070-22003 02 82 00 / Page 11 

C. Asbestos Abatement Construction Facilities and Controls: Provide all materials and equipment 

in compliance with requirements of: 

 

1. NYS Industrial Code Rule 56. 

2. 29 CFR 1926.1101. 

D. Project Monitoring and Testing Services Equipment (By Owner): 

 

1. Transmission Electron Microscopy (TEM) Air Sampling Cassettes:  Use commercially 

available 25 mm or 37 mm cassettes. 

a. Filter Media: Use sample collection filters which are either: 

 

1) Polycarbonate with pore size less than or equal to 0.4 micrometers; or 

2) Mixed cellulose ester having pore size less than or equal to 0.45 

micrometers. 

 

2. Phase Contrast Microscopy (PCM) Air Sampling Cassettes:  Use commercially available 

25 mm cassettes. 

 

a. Filter Media:  Use mixed cellulose ester sample collection filters with pore size of 

0.8 micrometers. 

 

3. Use only new cassettes.  Reloaded cassettes are not acceptable. 

2.3 ENCAPSULANTS 

A. Encapsulants shall conform to USEPA requirements, shall contain no toxic or hazardous 

substances and no solvent. 

2.4  FIRE RATED SEALANTS 

A. All sealants to be used shall meet minimum 2-hour fire rating as per ASTM E-814.  

B. Sealant shall be either a polyurethane based expansion foam or a silicone based caulk system. 

1. Fire-rated expansion foams shall be manufacturer-colored pink so as to identify its rating.  

Acceptable products include: 

a. ABESCO FP200 Fire Rated Expansion Foam, 

b. FlameShield Fire Rated Expansion Foam, or 

c. Pyroplex-Fire Rated Expanding Foam. 

2. Fire-rated caulking materials are not required to be manufacturer-colored pink.  

Acceptable products include: 

a. DAP Fire-Stop Fire Rated Silicon Sealant, and 

b. Hilti CP 601S Elastomeric Firestop Sealant.  
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3. Fire-rated caulking may require the use of backer material per manufacturer instructions. 

C. All sealants shall be applied per manufacturer instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 GENERAL REQUIREMENTS 

A. The Contractor shall not permit eating, smoking, drinking, chewing or applying cosmetics in the 

regulated area.   

3.3 PROTECTION 

A. Provide personal protective equipment as required by 29 CFR 1926.1101 at no cost to 

employees or authorized visitors. 

B. Institute respirator program in accordance with 29 CFR 1910.134 (b), (d), (e) and (f). 

C. Use protective clothing and respirators whenever asbestos containing materials are being 

disturbed, abated, cleaned up, containerized or stored in vehicle or container used to transport 

waste to landfill. 

D. Institute medical surveillance program in accordance with 29 CFR 1926.1101 for all employees 

performing or supervising asbestos handling work, entering work area containment, or using 

respirator. 

3.4 PREPARATION 

A. Perform all preparation work in accordance with Industrial Code Rule 56 and 29 CFR 

1926.1101. 

B. Do not begin asbestos abatement activities until all of following have occurred: 

 

1. Monitoring Firm has completed background air sampling as required. 

2. All preparation work, including installation of decontamination enclosure systems and 

engineering controls (ex. negative air pressure equipment, etc.) is complete. 

3. The Project Monitor has inspected containment area. 

4. The Project Monitor has given written authorization to proceed. 
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C. Decontamination Facilities and Practices 

1. The Contractor shall establish a decontamination area in accordance with ICR 56 for the 

decontamination of employees, material and equipment. The Contractor shall ensure that 

employees enter and exit the regulated area through the decontamination area. 

 

2. Decontamination Facility – Remote 

a. Construct decontamination facilities in accordance with ICR 56 and as follows: 

1) Personal decontamination facility minimum requirements: 

a) Where remote decontamination facilities are allowed, construction of 

the decontamination facility shall include an additional airlock after 

the equipment room and which shall include a lockable door. An 

additional airlock is required at the entrance to the containment / 

regulated area and shall include a lockable door. 

2) Waste decontamination facility minimum requirements 

a) Where remote decontamination facilities are allowed in small and 

large work areas shall have a washroom constructed between the 

work area and airlock. 

D. Large and Small Asbestos Work Area Preparation - Interior Work: 

 

1. Ensure occupants vacate work area prior to starting preparation.  Post caution signs at all 

approaches to asbestos abatement work area. 

 

a. Do not conduct asbestos abatement activities in occupied buildings.  Provide exits 

from isolated portion of building that do not pass through occupied portions of 

building.  Physically separate and seal ventilation systems passing through 

occupied portions of building at isolation barrier. 

1) “Building”: As defined by New York State Education Department, 

references to “building” in this Section means wing or major section of 

structure that can be completely isolated from other portions of the structure 

with sealed non-combustible construction. 

b. Where interior abatement occurs, isolate wing or major section of building from 

occupied portions of building with sealed isolation barriers constructed of non-

combustible materials.  Provide exits from isolated portion of building that do not 

pass through occupied portions of building.  Physically separate and seal 

ventilation systems passing through occupied portions of building at isolation 

barrier.  

c. Do not remove isolation barriers until satisfactory TEM clearance sampling results 

have been obtained as required by New York State Education Department. 
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2. Shut down and secure electric power to asbestos abatement work area.  Provide 

temporary power and lighting in accordance with all applicable codes and requirements 

of project schedule.   

 

a. Ensure all power to asbestos abatement work area from outside area passes through 

ground-fault interrupter at source of power. 

b. Confirm which electrical circuits that pass through the asbestos abatement work 

area, but do not serve the asbestos work area, cannot be shut down.   

c. If electrical circuits, machinery or other electrical systems pass through, but do not 

service the work area and cannot be shut down, isolate, protect and label such 

systems as per ICR 56-7.7 (a). 

 

3. Install or construct a personal decontamination enclosure system fully complying with 

ICR 56-7.5. 

 

a. Secure personal decontamination enclosure system to prevent unauthorized entry. 

b. Remote decontamination system enclosures shall only be used when allowed by 

ICR 56, or if a petition for variance from ICR 56 is accepted by Owner and 

Architect and approved by NYSDOL. 

1) Confirm that remote decontamination enclosure system location will allow 

access to regulated work areas without adversely affecting use of the 

building by Owner or other entities. 

2) Provide additional airlocks as required by ICR 56. 

 

4. Shut down and isolate heating, ventilating and air conditioning systems. 

5. Pre-clean and remove all movable objects. Pre-clean all fixed objects and other items to 

remain and enclosed with two distinct and separate layers of plastic sheeting.  Pre-clean 

asbestos abatement work area. 

6. Install isolation barriers in accordance with ICR 56-7.11. 

7. Install negative pressure equipment fully complying with ICR 56-7.8. 

 

a. Provide a manometer for all OSHA Class I work areas.   

1) Maintain a minimum of –0.02 column inches of water pressure differential 

relative to pressure outside the work area. 

2) Document the manometer reading at least twice per work shift. 

3) At a minimum, provide four air changes per hour or as modified by ICR 56 

or a specific variance for particular materials, containment or other 

requirements. 
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8. Maintain emergency and fire exits from asbestos abatement work area in accordance with 

all applicable codes. 

9. In boiler areas, shut down and seal burner and boiler accesses and breechings. 

10. Shut down elevators that run through asbestos abatement work area or isolate them in 

accordance with ICR 56-7.11. 

11. Install or construct waste decontamination enclosure system fully complying with ICR 

56-7.5 and secure to prevent unauthorized entry.  

a. Waste decontamination system enclosures shall be constructed and functional prior 

to completion of work area preparation. 

b. Where a remote personal decontamination system enclosure is allowed comply 

with the following additional requirements: 

1) Small and Large Size Regulated Abatement Work Areas: Construct an 

additional chamber attached to the regulated work area for use in 

conjunction with the existing airlock as a contiguous waste decontamination 

enclosure. 

2) Minor Size Regulated Abatement Work Area: No additional chamber 

required. 

E. Negative Pressure Tent Enclosures: 

1. Negative pressure tent enclosures may be used in the following circumstances: 

a. Any amount of gross abatement of exterior and interior non-friable ACM. 

b. Any amount of glovebag abatement of friable TSI. 

c. Gross abatement of Minor or Small amounts of friable ACM. 

2. Construct negative pressure tent regulated abatement work area enclosures as per ICR 56-

7.11 (f) (1). 

F. Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, Glazing Compound, 

Transite, Tars, Sealers, Coatings, and Other NOB ACMs: 

 

1. Perform preparation work in accordance with ICR 56-11.6. 

2. Ensure that the materials are maintained in a non-friable condition and that debris does 

not fall into the building.  Contractor shall be responsible for any additional provisions 

required by failure to comply with these provisions. 
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G. Removal of Ceilings and Components: 

 

1. Where non-ACM suspended ceilings and components exist below friable ACM: 

a. Complete all preparation work, including all plasticizing, decontamination 

enclosure construction and instituting negative pressure, up to the suspended 

ceiling. 

b. Remove ceiling tiles and components and dispose or decontaminate as required. 

c. Mounted objects or fixtures shall be disposed of or decontaminated and supported 

in place if scheduled for reuse. 

d. Complete preparation work above ceiling. 

H. Plasticizing Floors, Walls and Ceilings: 

 

1. Plasticize and seal floors, walls and ceilings as per ICR 56-7.11 or as modified elsewhere 

in ICR 56 or in accordance with a specific variance from ICR 56 which is approved by 

NYSDOL and accepted by the Owner and Architect. 

I. Pre-Abatement Settling Period:  For all Small and Large size regulated abatement work areas 

where negative pressure equipment is required, upon completion of construction of all isolation 

barriers and decontamination system enclosures, including the establishment of the negative air 

system and prior to beginning actual abatement activities, at a minimum, allow 4-hour settling 

period to insure that barriers remain intact and secured to walls and fixtures. 

3.5 ABATEMENT PROCEDURES 

A. Perform all asbestos abatement work in accordance with ICR 56 and 29 CFR 1926.1101. 

B. Work Area Entry and Exit Procedures:  All personnel enter and exit asbestos abatement work 

area through personal decontamination enclosure system.  Post pertinent regulations, personal 

protection requirements, work area entry and exit procedures, and emergency procedures in 

clean room. 

 

1. Entry/Exit Log: Ensure all persons sign Entry/Exit Log for each entry and exit.  Include 

at least the following information in Entry/Exit Log: 

a. Project name. 

b. Building name. 

c. Unique work area description. 

d. Date. 

e. Statement that signature acknowledges review and understanding of posted 

regulations, personal protection requirements, work area entry and exit procedures, 

and emergency procedures. 
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f. Printed name, signature, social security number, NYS asbestos certificate number, 

entry time and exit time for each individual. 

 

2. Asbestos Abatement Work Area Entry: 

a. Initially proceed to clean room and remove all clothing and put on disposable 

coveralls, head covering, foot covering and gloves. 

b. Put on NIOSH-approved respiratory protection appropriate to airborne 

concentrations of asbestos. 

c. Use clean respirators and protective clothing for each separate entry into asbestos 

abatement work area. 

d. Inspect respirators prior to each use and test for proper seal using quantitative or 

qualitative fit checks. 

e. Proceed through personal decontamination enclosure system to equipment room 

and collect necessary tools and put on any additional clothing before entry into 

asbestos abatement work area. 

 

3. Asbestos Abatement Work Area Exit: 

a. Before leaving asbestos abatement work area, remove gross contamination from 

outside of respirators and protective clothing on all personnel by brushing, wet 

cleaning, and HEPA vacuuming. 

b. Proceed to equipment room. 

c. Remove all disposable coveralls, head covering, foot covering and gloves and 

deposit into labeled containers for disposal. 

d. Store reusable contaminated clothing, footwear, head gear and gloves in equipment 

room when not in use in asbestos abatement work area. 

e. Still wearing respirators, enter shower for decontamination. 

f. Proceed to clean room and put on clothing. 

 

4. Remote Decontamination Procedure Modifications: If remote decontamination 

enclosures systems are allowed by ICR 56, modify asbestos abatement work area entry 

and exit procedures as follows: 

a. Designate a pathway from the regulated abatement work area to the personal 

decontamination system or next regulated abatement work area that is cordoned off 

and has appropriate signage as per ICR 56. 

b. Confirm that location of designated pathway will not adversely affect the 

operations of the Owner or other entities. 
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c. Put on two suits (coveralls, head covering and foot covering) when putting on 

disposable clothing. 

d. Provide attached airlock for each remote asbestos abatement work area and at the 

entrance to the equipment room of the remote decontamination enclosure system. 

e. Prior to leaving asbestos abatement work area, HEPA-vacuum and/or wet wipe 

outer suit, enter airlock, remove outer suit, don a clean set of protective clothing. 

f. Where provisions of specific variance vary from above, most stringent 

requirements apply. 

C. Asbestos Removal – General Requirements: 

 

1. Wetting Requirements: Wet asbestos materials frequently with amended water, and allow 

sufficient time for penetration to occur prior to abatement activities. 

2. Handling:  Directly bag or drop asbestos material on detachment from substrate into 

flexible catch basin for subsequent bagging. 

 

a. Chutes: Use dust tight, enclosed, inclined chutes for asbestos material dropped 

distances greater than 10 feet. 

b. Handling Large Components: Wrap large components, removed intact, in two: 

layers of plastic sheeting, secure and make airtight with tape. 

c. Sharp-Edged Components: Place asbestos waste material with sharp-edged 

components that may tear plastic bags or sheeting into hard wall containers and 

seal airtight. 

 

3. Daily Cleanup Procedures: Perform cleanup of loose asbestos material whenever enough 

loose asbestos material has been removed to fill single leak-tight container of type 

suitable for material properties.  Perform cleanup at least once per day prior to close of 

each working day.  Keep asbestos material wet until cleaned up. 

D. Equipment and Waste Container Decontamination and Removal Procedures: 

 

1. Wet clean or HEPA-vacuum external surfaces of contaminated containers and equipment 

in asbestos abatement work area before moving items into waste decontamination 

enclosure system airlock.  Do not enter airlock. 

2. Remove these contaminated items from airlock using individuals stationed in washroom 

during waste removal operations.   

3. Once in waste decontamination enclosure system, clean external surfaces of 

contaminated containers and equipment and clean equipment second time by wet 

cleaning. 

4. Dry any excessive pooled or beaded liquid from cleaned containers of asbestos material 

and equipment, place in uncontaminated plastic bags or sheeting as required by 

characteristics of item, and seal airtight. 
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5. Move clean re-containerized items into airlock leading to holding area.  Do not enter 

airlock until waste removal is finished for that period. 

6. Provide individuals dressed in clean personal protective equipment that has entered from 

uncontaminated areas to move containers and equipment from airlock and place in 

holding area. 

7. Place cleaned containers of asbestos material and equipment in watertight carts with 

doors or tops that close and can be secured.  Hold these carts in holding area until 

removal.  Wet-clean or HEPA-vacuum carts at least once each day. 

8. When waste decontamination enclosure is part of personal decontamination enclosure, do 

not remove waste during shift change or when otherwise occupied. 

E. Asbestos Removal – Additional Requirements: 

 

1. Multiple Abatement within a Single Regulated Abatement Area: Perform abatement of 

multiple materials from the same regulated work area as per ICR 56-8.6. 

 

2. Non-Friable Flooring Removal: 

a. Perform non-friable flooring removal in accordance with ICR 56-11.7. 

b. Full work area preparation, attached decontamination system enclosures, 

abatement and multiple cleanings per ICR 56-7, ICR 56-8 and ICR 56-9 are 

required if abrasive abatement methods are used. 

 

3. Removal of ACM Ceilings, Walls or Other Components that Expose Areas Beyond: 

a. Where removal of an ACM component or system, e.g. ceiling or wall, may expose 

openings to adjacent areas: 

1) Complete all preparation work, including, plasticizing, installation of 

decontamination systems and instituting negative pressure. 

2) Carefully remove the component or system at the perimeter and penetrations 

prior to gross removal. 

3) Clean the area around any and all exposed openings. 

4) Install critical barriers on all exposed openings. 

5) If any additional openings are exposed during gross removal, immediately 

stop work, clean the area around the exposed opening and install critical 

barriers. 

 

4. Glovebag Removal Operations: 

 

a. Glovebag removals are limited to non-planar surfaces, such as pipes or ducts, 

unless a variance is granted by the NYSDOL and accepted by the Owner and 

Architect. 
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b. All glovebag removal work shall be performed within a negative pressurized 

regulated abatement work area as per ICR 56-7.11 (f) (1). 

c. Perform all glovebag removal work in accordance with ICR 56-8.4 (a). 

d. When abating pipe or duct insulation, the pipe or duct insulation diameter worked 

shall not exceed one half the bag working length. 

5. Exterior Work Area Removal of Non-Friable ACM Roofing, Siding, Caulking, Glazing 

Compound, Transite, Tars, Sealers, Coatings, and Other NOB ACMs 

a. All removal work shall be performed using manual methods, except for roof 

removal using rotating blade cutters. 

b. In no event shall methods be used that may render the ACM friable. 

c. All removal shall be performed using wet methods. 

d. Work to the building face, including windows, where not removed within tents, 

whenever possible, ACM shall be removed with an asbestos handler using a HEPA 

vacuum to capture small pieces of the ACM as it is dislodged.  The vacuum hose 

shall be within four inches of the material being removed. 

e. Asbestos containing materials shall not be allowed to accumulate in the work area 

or the drop cloth. 

f. Asbestos-containing roofing material shall not be dropped or thrown to the ground, 

but shall be lowered to the ground via covered, dust-tight chute, crane, hoist or 

other approved method. 

g. In lieu of using an exterior chute, waste bags and containers may be lowered to the 

waste trailer / dumpster by crane or hoist using a temporary waste transfer 

container of adequate size and strength. 

3.6 WORK STOPPAGE CRITERIA 

A. Work Stoppage Level Criteria During Abatement: 

1. At any time during abatement activities, stop work immediately for inspection and repair 

of barriers if: 

a. Air samples collected outside of work area indicate airborne asbestos fiber 

concentrations at or above 0.01 fibers per cubic centimeter, or background level, 

whichever is greater; 

b. Visible emissions are observed outside a regulated abatement work area; or 

c. Water leaks are observed outside a regulated abatement work area. 
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2. Work stoppage due to elevated air results shall require: 

a. Inspection and repair of barriers and negative air ventilation systems as necessary.  

b. Clean up of surfaces outside of the regulated abatement work area using HEPA-

vacuums and wet-cleaning methods prior to resumption of abatement activities.  

c. A summary of the elevated results, clean up activities, the results of barrier and 

negative air system inspections including any necessary repairs, to be documented 

in the asbestos abatement contractor supervisor’s daily project log.  

d. Work methods shall be altered accordingly to reduce fiber concentrations to 

acceptable levels. 

 

3. Work stoppage due to visible emissions or water leaks outside a regulated abatement 

work area shall require: 

a. Isolate HVAC systems. 

b. Isolate uncontaminated areas. 

c. Install critical barriers. 

d. Negative air pressure equipment ventilation. 

e. All accumulations of asbestos waste material shall be containerized and removed. 

f. All surfaces in the regulated abatement work area shall be wet-cleaned using rags, 

mops and sponges. 

g. After the first cleaning, at least twelve hours shall be allowed for asbestos to settle. 

Thereafter, all objects and surfaces in the regulated abatement work area shall be 

HEPA vacuumed and wet-cleaned. 

h. All remaining contaminated equipment and containerized waste shall be removed 

from the regulated abatement work area.   

i. Clearance air sampling shall be conducted, as per the schedule for air sampling and 

analysis.  

3.7 FINAL CLEANING AND CLEARANCE PROCEDURES 

A. Post-Abatement Cleaning:  Ensure negative pressure ventilation units remain in continuous 

operation during settling periods and cleaning.  Do not proceed to subsequent stage of cleaning; 

sheeting removal or clearance air sampling until cleaning has been properly completed.   

Following completion of all stripping work, HEPA-vacuum and wet clean surfaces from which 

asbestos material has been removed. 

 

1. Inspection:  Provide for Project Monitor to visually inspect entire asbestos abatement 

work area at completion of each cleaning to determine whether removal and cleaning has 

been properly completed.   
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a. Any debris and/or residual material in asbestos abatement work area shall be 

assumed to be asbestos containing material.   

b. Cleaning not considered properly completed until debris and residue has been 

cleaned or removed.   

 

2. First Cleaning: Wet clean all surfaces in asbestos abatement work area first using rags, 

mops and sponges.  

3. Encapsulant Use During Cleanup:  After first cleaning, prior to first sheeting removal and 

after asbestos abatement work area has been rendered free of visible residue, apply thin 

coat of encapsulation agent to any surfaces in asbestos abatement work area not subject to 

removal or other remediation activities.   Do not apply encapsulant to any surface 

involved in asbestos removal or other remediation activities prior to obtaining 

satisfactory clearance air monitoring results. 

4. First Sheeting Removal: After first cleaning, observe a settling period equal to or greater 

than that required by ICR 56-9.1 (f) before continuing.  Remove cleaned exposed barrier 

layer of plastic sheeting from walls and floors.  Keep windows, doors, HVAC system 

vents and all other openings sealed.  Keep in place and use decontamination systems. 

5. Second Cleaning and Sheeting Removal:  Then HEPA-vacuum or wet clean all objects 

and surfaces in asbestos abatement work area.  Remove remaining plastic on walls and 

floors only.  Keep all windows, HVAC system vents and all other openings sealed. 

6. Third Cleaning   After second cleaning, observe a settling period equal to or greater than 

that required by ICR 56-9.1 (f) before continuing with HEPA-vacuuming and then wet 

cleaning all surfaces in asbestos abatement work area.   

7. Removal of Waste, Tools and Equipment: Remove from asbestos abatement work area 

and from holding area and decontaminate tools and equipment. 

8. Where an exemption from multiple cleaning and sheeting removal exists in ICR 56-9.1 

(e) or specific variance granted by NYSDOL and accepted by the Owner and Architect, 

modify cleaning and sheeting removal to reflect that in ICR 56-9.1 (e) or specific 

variance. 

B. Supervisor Post Abatement Visual Inspection: 

 

1. After all required abatement and cleanings, the asbestos abatement contractor supervisor 

shall perform a visual inspection for completeness of abatement and cleaning.  

2. The asbestos abatement supervisor visual inspection must determine that abatement and 

cleaning have been properly completed as per the project documents and all pertinent 

regulations prior to commencement of the Project Monitor visual inspection. 

3. Contractor supervisor shall document in the Project Log that abatement and cleaning 

have been satisfactorily completed in accordance with project documents and all 

pertinent regulations.  
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C. Project Monitor Visual Inspection: 

 

1. After all required abatement, cleanings and the asbestos abatement contractor supervisor 

visual inspection, the Project Monitor shall perform a visual inspection for completeness 

of abatement and completeness of cleanup as per project documents and the current 

ASTM E 1368. 

2. Upon satisfactory completion of the required Project Monitor visual inspection, an entry 

shall be made into the asbestos abatement contractor supervisor’s daily log by both the 

supervisor and the Project Monitor, detailing the findings of the visual inspection.  

3. The full name and NYSDOL asbestos handling certificate number of the Project Monitor 

shall also be documented in the supervisor’s daily log. 

D. Clearance Air Monitoring (By Owner): 

 

1. After Project Monitor has performed visual inspection and provisionally determined that 

removal and cleaning have been properly completed, Project Monitor shall conduct 

clearance air monitoring.   

 

a. Removal and cleaning not considered properly completed until asbestos abatement 

work area has achieved satisfactory clearance air sampling in accordance with this 

Section. 

b. During clearance air monitoring, negative air pressure equipment shall remain in 

continuous operation. 

 

2. Failure of Clearance Air Monitoring: 

 

a. Satisfactory clearance air sampling is achieved only when requirements of ICR 56, 

AHERA under 40 CFR 763 and New York State Education Department have been 

met. 

b. Re-clean any asbestos abatement work area or other area not meeting satisfactory 

clearance air monitoring results criteria for any of the following: 

1) ICR 56. 

2) AHERA under 40 CFR 763, using wet methods with negative air pressure 

equipment operating as required by ICR 56. 

c. Project Monitor shall collect new samples in same locations for each asbestos 

abatement work area with air samples not meeting clearance air monitoring results 

criteria. 

d. Repeat cleaning, air sampling, monitoring, and analysis until satisfactory clearance 

air monitoring results are achieved throughout entire asbestos abatement work 

area. 
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e. Failure of clearance air monitoring indicates that Contractor did not properly 

complete abatement activity: 

1) Contractor shall perform all cleaning at no additional cost to Owner. 

2) Contractor shall reimburse Owner for all costs associated with project 

monitoring, air sampling and air sample analysis during additional cleaning 

and clearance air sampling. 

3) Contractor remains responsible for complying with all specified schedules 

and timing. 

3.8 WORK AREA REMOVAL PROCEDURES 

A. Removal of Work Area Containment: 

1. Remove all remaining plastic sheeting, barriers, decontamination facilities; negative 

pressure equipment and ancillary items only after satisfactory clearance air monitoring 

results are achieved. 

2. Notify Project Monitor immediately if any residual asbestos-containing debris is 

discovered during removal of plastic sheeting, barriers, decontamination facilities, 

negative pressure equipment and ancillary items, and clean up debris in accordance with 

ICR 56-9.3. 

3. Clean all tape, glue, staples, etc. used in abatement process. 

4. Repair any damage to walls, floors, ceilings, fixtures, or other items not scheduled for 

demolition or abatement to at least pre-abatement condition.  Where finishes are 

damaged, refinish or repaint entire object or to nearest break in surface of walls, ceilings, 

soffits, etc. 

5. Where partial occupancy by Owner is required, portion of asbestos abatement work will 

not be considered returned to Owner until entire containment is removed and Owner can 

use space for intended purpose or other entities can occupy space for additional work as 

applicable. 

3.9 FIELD QUALITY CONTROL 

A. Inspection of Barriers: Provide inspection of all barriers at least twice daily by Asbestos 

Supervisor and record inspections and observations in daily project log. 

B. Repairs to Barriers and/or Enclosure Systems: Repair damage and defects in barriers and 

enclosure systems immediately upon discovery and prior to resumption of abatement activities. 
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C. Testing of Barriers and Enclosure Systems: Use smoke tubes with negative air pressure 

ventilation units in operation to test effectiveness of asbestos abatement work area barriers and 

personal and waste decontamination enclosure systems.  Perform these tests prior to beginning 

of abatement activities and at least once daily afterwards until satisfactory clearance air 

monitoring results are achieved.  Document test results, observations and modifications in daily 

project log. 

D. Testing By Owner: 

 

1. Intent: Project Monitoring and Air Sampling provided by Owner intended to: 

 

a. Monitor Contractor’s compliance with plans, specifications and asbestos related 

regulatory requirements.  

b. Fulfill air-sampling requirements of ICR 56, 40 CFR 763 and New York State 

Education Department. 

 

2. Where no air sampling is required by applicable regulations, Owner reserves the right, 

without incurring any obligation to perform air sampling for any or all stages or portions 

of the work. 

3. Contractor Requirements: 

 

a. Provide access to asbestos abatement work areas for Project Monitor/Air Sampling 

Technician employed by Owner to observe all asbestos abatement work and collect 

air samples as required by ICR 56, 40 CFR 763 and New York State Education 

Department. 

b. Provide adequate lighting, ladders, scaffolding, and similar items to enable Project 

Monitor/Air Sampling Technician to perform visual inspections of all surfaces 

within asbestos abatement work areas. 

c. Provide sufficient temporary electrical power to locations within asbestos 

abatement work areas as required to supply high volume air sampling pumps for 

daily and clearance air samples. 

d. Do not perform any air monitoring functions under ICR 56.  Notify Owner and 

Architect immediately of any conflict of interest between Contractor and any firm 

providing project monitoring, air sampling or laboratory analysis. 

e. Contractor retains complete and total responsibility for complying with plans, 

specifications and all regulatory requirements. 

E. Air Sampling Procedures: 

 

1. Flow Rate, Capacity and Chain of Custody: 

 

a. Flow Rate: Between 2 and 10 liters per minute. 

b. Calibration: Pre-calibrate and post-calibrate pumps with each use. 
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c. Chain of Custody: Transport all samples under chain of custody. 

d. Clearance Air Sampling Equipment Placement: Place air sampling equipment 

within asbestos abatement work area at random around asbestos abatement work 

area.  If asbestos abatement work area contains number of rooms equivalent to 

required number of samples, place sampler in each room.  When number of rooms 

is greater than required number of samples, select representative sample of rooms. 

Do not place in corners of rooms or near obstructions.  

 

2. Analysis Time: 

 

a. PCM Clearance Air Sample Analysis: Provide overnight delivery of the samples to 

the laboratory.   Maximum turnaround time from receipt of the samples at 

laboratory until receipt of faxed results is 12 hours.  Ensure maximum time 

between sample collection and analysis of all samples is 48 hours. 

b. TEM Clearance Air Sample Analysis: Provide overnight delivery of the samples to 

the laboratory.   Maximum turnaround time from receipt of the samples at 

laboratory until receipt of faxed results is 24 hours.  Ensure maximum time 

between sample collection and analysis of all samples is 48 hours. 

 

3. Air Sample Blanks: 

 

a. PCM Air Samples: Submit blank sample cassettes daily equal to 10 percent of the 

total number of samples collected that day, but not less than 2 cassette blanks per 

day. 

b. TEM Air Samples: Submit 1 sealed blank and 2 field blanks for each set of 

clearance samples. 

F. Air Sampling Required by New York State Education Department: In addition to clearance air 

sampling requirements included in ICR 56 and AHERA regulations – 40 CFR 763, provide 

TEM clearance air samples collected and analyzed per AHERA for all projects where clearance 

air samples are required by ICR 56. 

G. Air Sampling Required by ICR 56: 

 

1. Method of Analysis: At a minimum, use PCM analysis as method of analysis for ICR 56 

compliance sampling.  Owner reserves the right to allow TEM clearance air samples 

without PCM samples and where PCM analysis results in fiber counts exceeding air 

clearance levels, Owner reserves right to use TEM analysis to obtain more accurate 

asbestos fiber count. 

2. Variance:  Where provisions of specific variance differ from ICR 56 and provisions 

specified in this Section, comply with provisions of specific variance.  Where provisions 

of a specific variance differ from AHERA regulations, the more stringent provisions shall 

prevail. 

3. Background Air Sampling (prior to start of Project): Collect minimum 1 air sample from 

inside and outside of each area with minimum volume collected of 1500 liters. 
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4. Pre-Abatement Air Sampling (Area Preparation):  Collect pre-abatement air samples on 

at least 1 day during work area preparation with minimum 1500 liters volume collected. 

 

a. Large Asbestos Abatement Projects:  Collect minimum of 5 samples inside and 

outside of each asbestos abatement work area.  Where area is greater than 25,000 

square feet, collect additional representative area sample for every 5,000 square 

feet. 

b. Small Asbestos Projects:  Collect minimum of 3 samples inside and outside of 

each asbestos abatement work area.  

c. Minor Asbestos Projects:  Collect minimum of 1 sample inside and outside of each 

asbestos abatement work area.  

 

5. During Abatement:  Collect air samples daily when actual abatement activities have 

begun, preparation or other work prior to beginning actual abatement activities has 

disturbed asbestos containing materials, or preparation or other work prior to beginning 

actual abatement activities can reasonably be anticipated to disturb asbestos. 

 

a. Large Asbestos Projects:  Collect samples as required by ICR 56-17.3. 

b. Quantity: Collect as close to 1500 liters as possible without exceeding flow rate of 

10 liters per minute.  Continue sample collection during entire workday. 

 

6. Post Abatement (Clearance Air Monitoring): 

 

a. Drying Time: 

 

1) Do not begin sampling until period equal to or greater than that required by 

ICR 56-9.1 (f) final cleaning has been completed and no visible pools of 

liquid or condensation remain. Use aggressive sampling techniques as per 

ICR 56-17. 

2) Negative air pressure equipment shall remain in continuous operation during 

clearance air monitoring. 

 

b. Minimum Collection Volume: 1500 liters. 

c. Large Asbestos Abatement Projects:  Collect minimum of 5 samples inside and 

outside of each asbestos abatement work area.  Where area is greater than 25,000 

square feet, collect additional representative area sample for every 5,000 square 

feet. 

d. Small Asbestos Projects:  Collect minimum of 5 samples inside and 3 samples 

outside of each asbestos abatement work area.  

e. Minor Asbestos Projects:  Collect minimum of 5 samples inside and 1 sample 

outside of each asbestos abatement work area.  

f. Clearance Criteria:  Clearance air monitoring results considered satisfactory when 

every sample demonstrates airborne concentration of asbestos fibers less than 0.01 

fibers per cubic centimeter or background level, whichever is greater. 
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g. Dirt Floor Crawlspace Clearance Monitoring Modifications 

1) During ICR 56 “Abatement Phase IIC – Final Cleaning & Clearance Air 

Samples”, in addition to the requirements of ICR 56 Subpart 56-4.9(c), air 

monitoring within the work area shall be conducted daily for the entire 

workshift.  The number of required inside work area air samples shall be 

consistent with the size of the work area (i.e. 1-minor, 3-small, 5-large, 

including required additional samples for work areas over 25,000 sf).  The 

inside sample locations shall be distributed throughout the work area. 

2) In lieu of post-abatement clearance air monitoring in compliance with ICR-

56-9.2(d), the most recent daily abatement air samples collected during 

cleaning operations in the regulated work area, shall be used for comparison 

with ICR 56-4.11 clearance criteria.  For large abatement work areas (≥ 160 

square feet or ≥ 260 linear feet of abatement) TEM air samples shall be 

collected and analyzed for the daily / clearance air samples used for 

comparison to clearance criteria. 

H.  Clearance Air Sampling Required by AHERA Regulations 40 CFR 763: 

 

1. Clearance air sampling requirements for compliance with AHERA regulations provided 

in addition to ICR 56 requirements. 

 

a. For all clearance air sampling for compliance with the AHERA Regulations, 40 

CFR 763, 5 samples shall be collected within each regulated abatement work area. 

b. Where PCM air samples are allowed by AHERA, collect and analyze additional 

PCM samples to supplement samples collected for compliance with ICR 56 for a 

minimum of 5 samples collected within the regulated abatement work area. 

c. Where TEM air samples are required by AHERA, collect and analyze TEM air 

samples required by AHERA in lieu of PCM air samples required by ICR 56.  

Collect a minimum of 5 samples within each regulated abatement work area. 

 

2. Required Analysis: 

 

a. Type of Analysis:  Provide TEM analysis when more than 160 square feet or 260 

linear feet of asbestos containing material are removed within containment barriers 

used to isolate functional space.  Do not separate contiguous portions of material 

subject to abatement conducted concurrently or at approximately same time within 

same building to qualify for PCM analysis. 

b. TEM Sampling: 

1) Sample Volumes - Collect sample volumes as follows: 

a) 25 mm Cassettes: Between 1,199 and 1,800 liters of air. 

b) 37 mm Cassettes: Between 2,799 and 4,000 liters of air. 
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2) Sample Number - Collect and submit following samples: 

a) Within Containment Barriers: 5 samples. 

b) Outside Containment Barriers: 5 samples. 

c) Submit 1 sealed blank and 2 field blanks. 

3) Clearance Criteria: 

a) Results considered satisfactory and asbestos abatement activity 

considered complete when average of 5 samples collected inside 

containment barriers does not exceed 70 structures per square 

millimeter. 

b) If average of 5 samples collected inside containment barriers exceeds 

70 structures per square millimeter, Owner may elect to compare 

results of 5 samples collected inside containment barriers to 

remaining samples.  If concentration of asbestos on 5 samples 

collected within barriers is not statistically different from 

concentration of asbestos of 5 samples collected outside of 

containment barriers when analyzed and compared as per Appendix A 

of Subpart E of 40 CFR 763, clearance air monitoring results 

considered satisfactory and asbestos abatement activity considered to 

be complete. 

 

c. PCM Sample Analysis: 

1) Sample Volume:  Collect minimum of 1500 liters of air. 

2) Sample Number:  Collect 5 samples within containment barriers. 

3) Clearance Criteria: Results considered satisfactory and asbestos abatement 

activity considered complete when each of 5 samples collected inside 

containment barriers is less than 0.01 fibers per square centimeter. 

3.10 CLEANING 

A. Daily Cleaning of Enclosures:  HEPA vacuum and/or wet clean personal and waste 

decontamination enclosure systems at end of each day of abatement activities. 

3.11 ASBESTOS WASTE DISPOSAL PROCEDURES 

A. All waste generated as part of the asbestos project shall be removed from the site within 10 days 

after successful completion of satisfactory clearance air sampling and dismantling of all 

regulated abatement work areas at the site. 
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B. Regulated Asbestos Containing Material (RACM):  Category I non-friable asbestos-containing 

material that does not become friable is not considered to be RACM.  All other waste materials 

removed as part of asbestos abatement work, including (but not limited to) friable asbestos-

containing material, Category II non-friable asbestos-containing materials, plastic sheeting, 

disposable clothing and filters from control devices are considered to be RACM. 

 

1. Adequately wet and properly containerize or seal in leak-tight wrapping all RACM. 

2. Label all containers or wrapped material in accordance with requirements of OSHA in 29 

CFR 1926.1101 (j) (2) with labels printed in letters of sufficient size and contrast to be 

readily visible and legible.  Include following information on labels: 

a. Name of waste generator. 

b. Location where waste was generated. 

c. Name of abatement contractor. 

3. Provide written notification a minimum of 5 days prior to transport of waste to each 

Appendix A 

4. site and transporter will be used, and which type of waste is included in the shipment. 

Purpose of notification is to verify if landfill and transporter are permitted and match the 

submitted items. 

5. Deposit all RACM as soon as practical at waste disposal site operated in accordance with 

40 CFR Part 61.154 and 6 NYCRR 364. 

6. Line all vehicles used to transport RACM off site with two layers of plastic sheeting 

sealed leak-tight. 

7. When RACM is transported off site (regardless of amount), transport using vehicles with 

valid Industrial Waste Hauler Permit for asbestos containing material as per 6 NYCRR 

364. 

8. Identify vehicles used to transport RACM during loading, during entire time vehicle is on 

site, and during unloading as per 40 CFR 61.149. 

9. Maintain waste shipment records as per 40 CFR 61.150, and provide copy of waste 

shipment records to disposal site owners or operators when RACM is delivered to 

disposal site.  Return copy of waste shipment record, signed by owner or operator of 

designated disposal site, to Owner within 35 days of date waste was accepted by initial 

transporter.  

C. All Other Waste:  Category I non-friable material may be transported and disposed of as 

Construction and Demolition debris in accordance with 6 NYCRR 360 and 364.  Contractor is 

responsible for maintaining Category I non-friable material in non-friable condition if intended 

to be disposed of as construction and demolition debris.  Provide trip tickets or other 

documentation clearly identifying amount of material removed from site, transported to disposal 

site and disposed of including at least: 

 

1. Name, address and telephone of waste generator. 



 

Tetra Tech ASBESTOS ABATEMENT 

Architects & Engineers Project No. 339070-22003 02 82 00 / Page 31 

2. Approximate quantity. 

3. Name and telephone number of disposal site operator. 

4. Name and physical site location of disposal site. 

5. Name, address and telephone number of transporter. 

D. Contractor is responsible to confirm if flow control measures (if in effect in the county of 

operation) permits use of the proposed landfill. 

END OF SECTION 02 82 00 

 

 

PH2 Asbestos Report Available Upon Request – Please email your request to 

INE.Waverly@tetratech.com 

mailto:ine.waverly@tetratech.com
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SECTION 02 83 00 – LEAD SAFE WORK PRACTICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Lead safe work practices quality assurance requirements including personnel training. 
2. Project monitoring and testing services for lead related work, including requirements for 

sampling and monitoring during lead related activities. 
3. Requirements for transport and disposal of lead waste materials by legal and appropriate 

means. 

B. Lead inspections have been performed in accordance with New York State Education 
Department requirements and a copy of the lead inspection report is available in the Owner’s 
offices for review. 

C. All painted and glazed surfaces not identified as Lead-Based Paint shall be treated as lead 
containing. All contractors shall comply with OSHA requirements for work which disturbs lead 
containing materials. 

1.3 CODES AND REFERENCES 

A. The following codes and references apply: 

1. New York State Department of Environmental Conservation (DEC): 

a. 6 NYCRR 360 - Solid Waste Management Facilities. 
b. 6 NYCRR 364 - Waste Transporter Permits. 
c. 6 NYCRR 370 - Hazardous Waste Management System: General. 
d. 6 NYCRR 371 - Identification and Listing of Hazardous Wastes. 
e. 6 NYCRR 372 - Hazardous Waste Manifest and Related Standards for Generators, 

Transporters and Facilities. 
f. 6 NYCRR 373-1 - Hazardous Waste Treatment, Storage and Disposal Facility 

Permitting Requirements. 
g. 6 NYCRR 373-2 - Final Status Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage and Disposal Facilities. 
h. 6 NYCRR 373-3 - Interim Status Standards Regulations for Owners and Operators 

of Hazardous Waste Facilities. 
i. 6 NYCRR 376 - Land Disposal Restrictions. 

02 83 00 



LEAD-SAFE WORK PRACTICES Tetra Tech 

02 83 00 / Page 2 Project No. 339070-22003 Architects & Engineers 

2. Occupational Safety and Health Administration (OSHA) - 29 CFR 1926.62 - Safety and 
Health Regulations for Construction - Lead.  

3. United States Department of Transportation (DOT): 

a. 49 CFR 171 - General Information, Regulations, and Definitions. 
b. 49 CFR 172 - Hazardous Materials Table, Special Provisions, Hazardous Materials 

Communications, Emergency Response Information, and Training Requirements. 
c. 49 CFR 173 - Shippers - General Requirements for Shipments and Packagings. 
d. 49 CFR 174 - Carriage by Rail. 
e. 49 CFR 175 - Carriage by Aircraft. 
f. 49 CFR 176 - Carriage by Vessel. 
g. 49 CFR 177 - Carriage by Public Highway. 
h. 49 CFR 178 - Specifications for Packagings. 
i. 49 CFR 179 -Specifications for Tank Cars. 
j. 49 CFR 180 -Continuing Qualification and Maintenance of Packagings. 

4. United States Environmental Protection Agency (USEPA): 

a. 40 CFR Part 260 - Hazardous Waste Management System: General. 
b. 40 CFR Part 261 - Identification and Listing of Hazardous Waste. 
c. 40 CFR Part 262 - Standards Applicable to Generators of Hazardous Waste. 
d. 40 CFR Part 263 - Standards Applicable to Transporters of Hazardous Waste. 
e. 40 CFR Part 264 - Standards for Owners and Operators of Hazardous Waste 

Treatment, Storage, and Disposal Facilities. 
f. 40 CFR Part 265 - Interim Status Standards for Owners and Operators of 

Hazardous Waste Treatment, Storage, and Disposal Facilities.   
g. 40 CFR Part 266 - Standards for the Management of Specific Hazardous Wastes 

and Specific Types of Hazardous Waste Management Facilities. 
h. 40 CFR Part 268 - Land Disposal Restrictions. 
i. 40 CFR Part 270 - EPA Administered Permit Programs: The Hazardous Waste 

Permit Program. 
j. 40 CFR Part 745, Subpart L - Lead-Based Paint Activities. 

 
5. United States Department of Housing and Urban Development (HUD) 

a. Guidelines for the Evaluation and Control of Lead-Based Paint Hazards In 
Housing. 

B. Failure to expressly refer to applicable code, regulation, standard, law and ordinance within 
Contract Documents does not imply that applicable regulatory requirements are not applicable 
to the Project. 

1.4 DEFINITIONS 

A. Lead-Based Paint:  Paint or other surface coatings that contain lead equal to or greater than 1.0 
mg/cm2 or 0.5 percent by weight.   

B. Lead Containing Materials: Paint or other surface coatings that contain less than 1.0 mg/cm2 or 
0.5 percent by weight. 
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C. Lead Safe Work Practices: Lead safe work practices provide for disturbance of lead, including 
removal and disposal of lead-based paint; lead containing dust; and lead contaminated soil in 
accordance with the “HUD Guidelines for the Evaluation and Control of Lead-Based Paint 
Hazards in Housing”, all applicable codes, regulations, standards, laws and ordinances and this 
Section.   

D. Surface Coatings:  Paint, shellac, varnish, glaze coat of ceramic tile or block or any other 
coating including wallpaper that covers painted surfaces.  

1.5 ACRONYMS 

A. LBP: Lead-Based Paint. 

1.6 SUBMITTALS, GENERAL 

A. Submit all action submittals and informational submittals (except Employee Training and 
Certification Documentation) required by this Section concurrently. 

1.7 ACTION SUBMITTALS 

A. Quality Control Submittals: 

1. Valid Waste Transporter Permit, issued by New York State Department of Environmental 
Conservation. 

2. Written communication from designated treatment, storage or disposal facility that it: 

a. Is authorized to receive and dispose of waste products generated by this Project. 
b. Has capacity to receive and dispose of waste products generated by this Project. 
c. Will provide or assure that ultimate disposal method indicated on manifest for 

particular hazardous waste(s) will be followed. 

3. Instruction regarding requirements for distribution of waste manifest as manifest is 
completed, at time of shipment.  

4. Emergency Contact List: List providing means to contact applicable individuals and 
agencies in event of emergency at any time of day or night and including at least the 
following individuals and agencies: 

a. Contractor Personnel: 

1) Project manager. 
2) Project supervisor. 

b. Sampling Organization: On site sampling technician. 

c. Owner. 

d. Local police department. 
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e. Local fire department. 

f. Local hospital and ambulance service. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  Employee Training and Certification Documentation: Valid training and 
certification documentation for new employees prior to employees beginning work. 

1.9 CLOSEOUT SUBMITTALS 

A. Daily Logs. 

B. Sign In Sheets. 

C. Laboratory Analysis for clearance sampling. 

D. Documentation of Hazardous Waste Determination: Toxicity Characteristic Leachate Procedure 
sample analysis and documentation that identifies the material(s) sampled. 

E. New York State Uniform Hazardous Waste Manifest or manifest as required by the state where 
the waste is disposed, for waste that is known or determined to be hazardous, and Trip Tickets 
for all other waste. 

1.10 QUALITY ASSURANCE 

A. Qualifications:  
 

1. Contractor: 
 

a. Supervision: Full-time, on-site supervisor for each site. 

b. Personnel Certification Requirements: 

1) Lead-Based Paint Personnel: Maintain current USEPA certification to 
engage in lead-based paint activities per 40 CFR 745.226. 

2) Lead-Based Paint Supervisory Personnel: Maintain current USEPA 
certification as a lead-based paint abatement supervisor per 40 CFR 
745.226. 

c. Personnel Training Requirements: In addition to the training requirements for 
USEPA certification, all lead personnel or lead supervisory personnel, including 
any personnel entering lead activity areas, shall have training as required by 29 
CFR 1926.62. 
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2. Owner’s Sampling/Monitoring Firm: Independent of Contractor and possessing current 
USEPA certification to perform lead-based paint activities. 

a. Personnel Certification: 

1) Monitoring: Possess current USEPA certification, as per 40 CFR 745, 
subpart L, as either “Risk Assessor” or “Inspector”. 

2) Final Inspection or Clearance Testing: Possess current USEPA 
certifications, as per 40 CFR 745, subpart L, as either “Risk Assessor” or 
“Inspector”. 

3. Lead Analysis Laboratories: 

a. Maintain current National Lead Laboratory Accreditation Program (NLLAP) 
accreditation. 

b. Maintain current New York State Environmental Laboratory Approval Program 
(ELAP) accreditation in each method of analysis used. 

c. Use most recent version of specified test method. 

d. Analyze samples for waste characterization using: 

1) Toxicity Characteristic Leachate Procedure - EPA Method 1311. 

2) Analysis by one of following: 

a) Inductively Coupled Plasma-Atomic Emission Spectrometry - EPA 
Method 6010. 

b) Inductively Coupled Plasma-Mass Spectrometry - EPA Method 6020. 
c) Lead (Atomic Absorption, Direct Aspiration) - EPA Method 7420. 
d) Lead (Atomic Absorption, Furnace Technique) - EPA Method 7421. 

e. Analyze air samples for lead for total lead (if required) using one of following: 

1) Lead by Flame Atomic Absorption Spectrophotometer - NIOSH 7082. 
2) Lead by Graphite Furnace Atomic Absorption Spectrophotometer - NIOSH 

7105. 
3) Elements by Inductively Coupled Argon Plasma, Atomic Emission 

Spectroscopy - NIOSH 7300. 

f. Analyze wipe samples, paint chip samples and soil samples using one of following 
methods: 

1) Inductively Coupled Plasma-Atomic Emission Spectrometry - EPA Method 
6010. 

2) Inductively Coupled Plasma-Mass Spectrometry - EPA Method 6020. 
3) Lead (Atomic Absorption, Direct Aspiration) - EPA Method 7420. 
4) Lead (Atomic Absorption, Furnace Technique) - EPA Method 7421. 
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B. Regulatory Requirements:  

1. Hazardous Waste Generator Status:  Owner is “Conditionally Exempt Small Quantity 
Generator” as defined by 6 NYCRR 371 and 40CFR 260.  Schedule removal, on-site 
storage, and transport as required to maintain Owner’s status as “Conditionally Exempt 
Small Quantity Generator”. 

1.11 PROJECT CONDITIONS 

A. Project/Site Access Limitations:  Restrict access to all work areas.  Immediately report any 
access by unauthorized individuals to Owner and Project Monitor.  

1.12 SEQUENCING AND SCHEDULING 

A. Completion:  Complete lead hazard control activities in accordance with construction schedule 
requirements specified in Section 01 12 00 “Multiple Contract Summary-Project Schedule” 
with each phase considered distinct and separate for purpose of schedule and substantial 
completion.   

1. Substantial Completion of a phase occurs when all of the following occur: 

a. All components of the phase have passed visual inspection by Supervisor. 
b. Satisfactory clearance criteria are achieved for each portion of the phase. 
c. All containment barriers have been removed.  
d. Areas are returned to Owner. 

2. If Contractor fails to achieve substantial completion within specified schedule 
requirements, all costs associated with extension of schedule, including (but not limited 
to) sampling costs, monitoring costs, direct costs incurred by Owner, and costs to 
accelerate sample analysis shall be deducted from final payment.  

B. Restrictions on Working Hours: Schedule work only during regular working hours, as 
established for Project.  Do not use overtime or multiple shifts with "overtime" defined as any 
time in excess of 8 hours in single day, work on weekends, or work on holidays. 

C. Changes in Working Hours: Advise Owner of any changes in hours or days when leas hazard 
control activities will be conducted on site, at least 24 hours prior to change.  Contractor retains 
all liability resulting from Contractor’s failure to make required notification. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT 

A. Respirators:  Provide respirators jointly approved as acceptable for protection by National 
Institute for Occupational Safety and Health (NIOSH) under provisions of 30 CFR Part 11. 

 
1. Supply and use respirators in accordance with 29 CFR 1910.134 and 29 CFR1926.62. 
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2. Provide respirators, filters and ancillary supplies as required for employees and 
authorized visitors. 

3. Account for hazards other than lead in respirator selection. 

B. Protective Clothing:  Provide disposable protective clothing complying with requirements of 29 
CFR 1926.62 that is disposed of after one use.  Provide disposable clothing as required for 
employees and authorized visitors. 

C. Lead-Related Construction Facilities and Controls:  

1. Polyethylene sheeting (plastic sheeting) - 6-mil thickness, sized to minimize seams. 

2. Tape and/or adhesive spray capable of sealing joints in adjacent polyethylene sheets and 
for attachment of polyethylene sheet to finished or unfinished surfaces of dissimilar 
materials and capable of adhering under both dry and wet conditions, including use of 
amended water. 

3. Polyethylene waste disposal bags - 6-mil thickness with preprinted labels. 

4. HEPA filtered negative pressure equipment. 

5. HEPA filtered vacuums. 

6. Water filtration, 3 stage with final filtration to at least 5 microns. 

7. Barrier tape. 

8. Warning signs. 

9. Hygiene facilities as required by 29 CFR 1926.62 including showers, cleansing agents 
and disposable towers. 

10. Lead specific detergent, similar to: 

a. LSZ, Inc.; Ledizolv. 
b. Sentinel Products, Inc.; Sentinel 805. 

D. Testing Services Equipment: 

1. Wipe Testing: 

a. Disposable wipe meeting criteria of ASTM E1792. 
b. Non-sterilized non-powdered disposable gloves. 
c. Non-sterilized polyethylene centrifuge tubes (50 ml size) or equivalent hard-shell 

container that can be rinsed quantitatively in laboratory. 

2. Air Sampling Cassettes:  Commercially available 37 mil cassettes, using mixed cellulose 
ester sample collection filters with pore size of 0.8 micrometers.  Use only new cassettes; 
reloaded cassettes not acceptable. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions for compliance with requirements for conditions 
affecting performance of the Work. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 DE MINIMIS WORK LEVELS 

A. De minimis disturbance of lead-based paint is defined as work that does not disturb LBP coated 
surfaces that total more than: 

1. 20 square feet on exterior surfaces; 
2. 2 square feet in any one interior room or space; or 
3. 10 percent of the total surface area on an interior or exterior type of component with a 

small surface area.  Examples include window sills, baseboards, and trim. 

B. Disturbance of lead-based paint that is determined to be at de minimis levels may be performed 
using the following work methods: 

1. None of the “Unacceptable Removal Methods” listed below are used. 

2. Work area preparation in full compliance with Level 1 work area preparation. 

3. Methods to minimize the creation of dust are used.  Methods include, but are not limited 
to, misting the area to be disturbed, drilling through a wet sponge, using nail fasteners 
instead of pre-drilling and using screw fasteners. 

4. Any generated dust is wet cleaned and appropriately disposed.  

5. Clearance sampling consists of a visual inspection by the supervisor to confirm that no 
dust or debris remains in the area work occurred. 

3.3 PROTECTION 

A. Provide personal protective equipment as required by 29 CFR 1926.62 at no cost to employees 
or authorized visitors. 

B. Institute respirator program in accordance with 29 CFR 1926.62 and 29 CFR 1910.134 (b), (d), 
(e) and (f). 

C. Use protective clothing and respirators whenever lead is being disturbed, abated, cleaned up, 
containerized or stored in vehicle or container used to transport waste to landfill. 

D. Institute medical surveillance program in accordance with 29 CFR 1926.26 for all employees 
performing or supervising lead handling work, entering work area containment, or using 
respirator. 
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3.4 PREPARATION 

A. Prior to all other preparation activities, construct decontamination facilities adjacent to lead 
work area, consisting of: 

1. Dirty area changing room. 
2. Shower room. 
3. Clean area changing room. 
4. Airlock at each entrance and between each room. 
5. Floors, walls and ceilings sealed with 2 layers of plastic sheeting. 
6. Provision of privacy while using decontamination facilities. 

B. Exterior Preparation (Other Than Windows): 

1. Seal all openings to interior of building within 20 feet of lead work area, except windows 
or doors may be closed and locked with two layers of plastic sheeting. 

2. Install single layer of plastic sheeting on ground extending 10 feet beyond perimeter of 
lead work area in all directions.  Anchor or tape plastic sheeting to building to avoid gaps 
between sheeting and building.  Secure all plastic to prevent movement; wood studs or 
similar objects acceptable.  

3. Install barrier tape and warning signs at 20-foot perimeter from lead work area. 

4. Move all movable objects 20 feet from lead work area. 

5. Seal fixed objects and large objects that cannot be moved with a single layer of plastic 
sheeting. 

C. Window Treatment or Removal Preparation: 

1. Close all windows within 20 feet of lead activities. 

2. Attach single layer of plastic sheeting on ground extending 5 feet beyond perimeter of 
lead activity in all directions.  Anchor or tape plastic sheeting to building to prevent gaps 
between sheeting and building.  Secure all plastic to prevent movement; wood studs or 
similar objects acceptable.   

3. Install barrier tape and warning signs at 20-foot perimeter from lead work area. 

4. Where lead activities occur outside structure, seal interior of affected window with two 
layers of plastic sheeting. 

5. Where lead activities occur within structure, provide at least lead work area preparation 
conforming to Interior Preparation, Level 2, specified below. 

6. Move all movable objects 20 feet from lead work area. 

7. Seal fixed objects and large objects that cannot be moved with single layer of plastic 
sheeting. 
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D. Interior Preparation: 

1. Level 1: Dust removal and lead disturbance of no more than 2 square feet of painted 
surface per room. 

a. Single layer of plastic sheeting on floor extending 5 feet beyond perimeter of 
treated area in all directions. 

b. Barrier tape and warning signs at all entrances to room. 
c. Ventilation systems turned off and all vents within 5 feet of treated surfaces sealed 

with plastic sheeting. 
d. Move furniture and movable objects at least 5 feet from treated surfaces. 
e. Seal fixed objects and large objects that cannot be moved with plastic sheeting. 
f. Provide negative pressure equipment where large supplies of fresh air are required 

to control exposure to other hazardous substances, such as solvent vapors. 

2. Level 2: Lead disturbance of 2 square feet to 10 square feet of painted surface per room, 
where all work in all rooms will be completed in one day. 

a. Apply 2 layers of plastic over entire floor.   
b. Install airlock at entrance to lead work area or room. 
c. Install barrier tape and warning signs at all entrances to room. 
d. Turn off ventilation systems and seal all vents with plastic sheeting. 
e. Move furniture and movable objects from lead work area. 
f. Seal fixed objects and large objects that cannot be moved with a single layer of 

plastic sheeting. 
g. Provide negative pressure equipment where large supplies of fresh air are required 

to control exposure to other hazardous substances, such as solvent vapors. 

3. Level 3: Lead disturbance of 2 square feet to 10 square feet of painted surface per room, 
where work in all rooms will be completed in not more than 5 work days. 

a. Apply 2 layers of plastic over entire floor.     
b. Install airlock at entrance to lead work area or room.  Airlock not required on doors 

between adjacent rooms within lead work area. 
c. Post warning signs at entrances to building. 
d. Install barrier tape and warning signs at all entrances to room. 
e. Seal or lock any entrances to room or lead work area not to be used. 
f. Turn off ventilation systems and seal all vents with plastic sheeting. 
g. Move furniture and movable objects from lead work area. 
h. Seal fixed objects and large objects that cannot be moved with a single layer of 

plastic sheeting. 
i. Provide negative pressure equipment where large supplies of fresh air are required 

to control exposure to other hazardous substances, such as solvent vapors. 

4. Level 4: Lead disturbance of more than 10 square feet of painted surface per room. 

a. Apply 2 layers of plastic over entire floor.   
b. Install airlock at entrance to lead work area or room.  Airlock not required on doors 

between adjacent rooms within lead work area. 
c. Post warning signs at entrances to building. 
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d. Install barrier tape and warning signs at all entrances to room. 
e. Seal or lock any entrances to room or lead work area not to be used. 
f. Turn off ventilation systems and seal all vents with plastic sheeting. 
g. Move furniture and movable objects from lead work area. 
h. Seal fixed objects and large objects that cannot be moved with a single layer of 

plastic sheeting. 
i. Provide negative pressure equipment where large supplies of fresh air are required 

to control exposure to other hazardous substances, such as solvent vapors. 

E. Do not begin lead disturbance or removal activities until all preparation work, including 
installation of decontamination enclosure systems and any required engineering controls, 
including negative air pressure equipment, has been completed.  

3.5 LEAD WORK PROCEDURES 

A. Exterior Lead Work Constraints: Do not proceed with lead activities if wind speeds are greater 
than 20 miles per hour.  Stop lead activities and proceed with cleanup activities before rain 
begins. 

B. Unacceptable Removal Methods: 

1. Open flame burning or torching (includes propane-fueled heat grids). 
2. Machine sanding or grinding without HEPA local vacuum exhaust tool. 
3. Hydroblasting or high-pressure wash. 
4. Abrasive blasting or sandblasting without HEPA vacuum exhaust tool. 
5. Heat guns operating above 1,100 deg F. 
6. Methylene chloride paint removal products. 
7. Dry scraping. 

C. Acceptable Removal Methods: Since acceptable methods are not appropriate or acceptable for 
every item or location, refer to Drawings for approved removal methods for individual items 
and locations. 

1. Component Removal: 

a. Mist all disturbed paint and dust and maintain in moist condition. 
b. Entirely remove indicated components. 
c. Wet scrape residual paint from adjacent unpainted surfaces.  Do not damage 

adjacent surfaces. 
d. Collect all paint chips, dust and debris and seal in 6 mil plastic bags. 
e. Seal removed building components in 6 mil plastic sheeting or 6 mil plastic bags. 

2. Heat Gun Removal (operating at less than 1,100 deg F): 

a. Provide fire extinguishers in lead work area, and ensure adequate electrical power 
is available. 

b. Use in limited areas only. 
c. Do not gouge or abrade substrate. 
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3. Wet Scraping: 

a. Apply adequate water to moisten surface completely; avoid large amounts of water 
on floor or ground. 

b. Do not moisten areas near electrical circuits. 
c. Use spray bottles or wet sponge attached to scraper. 

4. Offsite Stripping: 

a. Apply paint removers in accordance with manufacturer’s recommendations. 

b. Test paint remover in inconspicuous location approved by Architect to avoid 
damage to substrate.  

c. Identify building component to ensure reinstallation in same location. 

d. Mist all paint and dust disturbed and maintain in moist condition. 

e. Remove components indicated on Drawings entirely.  Wet scrape residual paint 
from adjacent unpainted surfaces.  Do not damage adjacent surfaces. 

f. Collect all paint chips, dust and debris and seal in 6 mil plastic bags.  Seal removed 
building components in plastic sheeting.  Inform offsite paint remover regarding 
presence of lead-based paint before shipping; 

g. Do not reinstall components until removal of residual paint and cleaning is 
complete and satisfactory clearance sampling achieved. 

5. Onsite Stripping: 

a. Apply paint removers in accordance with manufacturer’s recommendations. 
b. Test paint remover in inconspicuous location approved by Architect to avoid 

damage to substrate. 
c. Do not damage adjacent surfaces. 
d. Collect all paint chips, dust and debris and seal in 6 mil plastic bags. 

D. Work Stoppage Criteria During Lead Activities: 

1. During lead related activities, stop work immediately if damaged containment barriers are 
discovered or if dust or paint chips are discovered outside of lead work area. 

2. Prior to resumption of lead activities, perform cleanup of areas adjacent to lead work area 
using HEPA vacuums or wet cleaning methods. 

E. Clean Up Procedures: 

1. Exterior: 

a. At end of each day, whether or not lead related activities are complete, clean up 
and store all removed components, debris, and plastic sheeting drop cloths in 
lockable containers with solid floors, walls and ceilings until transported off site. 



 

Tetra Tech LEAD-SAFE WORK PRACTICES 

Architects & Engineers Project No. 339070-22003 02 83 00 / Page 13 

b. HEPA vacuum and wash all plastic sheeting with lead specific detergent. 

c. Place all plastic sheeting used to cover ground and seal openings to interior of 
building in containers. 

2. Interior: 

a. Conduct ongoing cleaning during lead related activities, including regular removal 
of large and small debris. 

b. Clean up visible debris and components prior to leaving lead work site at end of 
work shift. 

c. Decontaminate all tools, equipment, and worker protection gear before removing 
from contaminated areas. 

d. Wait at least 1 hour after active lead removal or disturbance has ceased before final 
cleaning. 

e. Final cleaning includes HEPA vacuum, wet wash, and HEPA vacuum cycle: 

1) HEPA vacuum all surfaces in room (ceilings, walls, trim, and floors), 
starting with ceiling and working down, moving toward entry door.  
Completely clean each room before beginning clean up in another room. 

2) Wash all surfaces with lead-specific detergent, changing cleaning solution 
after completing cleaning in every room. 

3) Repeat HEPA vacuuming of all surfaces in room (ceilings, walls, trim, and 
floors), starting with ceiling and working down, moving toward entry door.  
Completely clean each room before clean up in another room. 

f. After completing all disturbance, removal and cleaning activities, and completion 
of the 1 hour waiting period, provide access to areas for Owner’s monitoring firm 
to perform visual examination to ensure that all removal has been completed and 
all visible dust and debris have been removed.  Correct all incomplete lead work 
prior to clearance sampling. 

F. Clearance Monitoring:  After supervisor and monitor have performed visual inspection and have 
provisionally determined that removal and cleaning have been properly completed, monitor 
begins clearance monitoring.  Removal and cleaning not properly completed until lead work 
area achieves satisfactory clearance sampling in accordance with this Section. 

G. Removal of Work Area Containment: 

1. Do not remove remaining plastic sheeting, barriers, decontamination facilities, negative 
pressure equipment and ancillary items until satisfactory clearance air monitoring results 
are achieved. 
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2. Notify Owner immediately if any residual lead debris is identified during removal of 
plastic sheeting, barriers, decontamination facilities, negative pressure equipment and 
ancillary items, and clean up debris. 

3. Clean all tape, glue, staples, etc. used in lead work process. 

4. Repair damage to walls, floors, ceilings, fixtures, or other items not scheduled for 
demolition or lead work to pre-lead work condition.  Where finishes are damaged, 
refinish or repaint entire object or to nearest break in surface of walls, ceilings, soffits, 
etc. 

5. Remove entire containment when partial occupancy by Owner is required before Owner 
occupies area or other entities occupy space for additional construction as required. 

6. Paint or otherwise seal treated surfaces not scheduled for painting. 

3.6 WASTE SEGREGATION AND CHARACTERIZATION 

A. Segregate waste in following categories: 

1. Removed components (considered construction and demolition debris for bidding 
purposes). 

2. Paint chips, dust and filters from HEPA vacuums (considered hazardous waste for 
bidding purposes). 

3. Respirator filter cartridges, rags, sponges, mops, scrapers and other materials used for 
testing lead work, and clean-up (considered construction and demolition debris for 
bidding purposes). 

4. Contaminated soil (considered hazardous waste for bidding purposes). 

5. Cleaned plastic sheeting and disposable work clothes (considered construction and 
demolition debris for bidding purposes). 

B. Sample each container of waste to determine if it is characterized as hazardous waste, treating 
each sample as follows: 

1. Prepare using Toxicity Characteristic Leachate Procedure, EPA method 1311. 
2. Analyze for lead using EPA method 6010, 6020, 7420 or 7421. 
3. Analyze for any other hazardous characteristic introduced into waste by lead procedures. 

C. Consider cleaned plastic sheeting and disposable work clothes not sufficiently cleaned as 
hazardous waste and dispose as hazardous waste at no additional cost to Owner. 

D. Maintain each waste category above in separate hard-walled lockable containers until waste 
characterization is complete.  If waste is mixed from different categories, dispose all mixed 
waste as hazardous waste at no additional cost to Owner. 
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3.7 FIELD QUALITY CONTROL 

A. Inspection of Barriers: Provide inspection of all barriers at least twice daily by Contractor’s 
Supervisor and record inspections and observations in daily project log. 

B. Repairs to Barriers and/or Enclosure Systems: Repair damage and defects in barriers and 
enclosure systems immediately upon discovery and prior to resumption of lead activities. 

C. Testing By Owner: Owner reserves right to obtain independent monitoring and sampling 
services to provide independent documentation regarding compliance with regulatory 
requirements.  Where Owner provides monitoring, sampling (or both), use most stringent results 
from inspections, daily air sampling and clearance sampling. 

D. Contractor Requirements: 
 

1. Provide air sampling as required by 29 CFR 1926.62. 

2. Provide sampling and analysis for waste characterization. 

3. Provide access to lead work areas for Owner’s Monitor/Sampling Technician to observe 
all lead related work and collect samples. 

4. Provide adequate lighting, ladders, scaffolding, and similar items to enable 
Monitor/Sampling Technician to perform visual inspections of all surfaces within lead 
work areas. 

5. Provide sufficient temporary electrical power to locations within lead work areas as 
required to supply high volume air sampling pumps for daily and clearance air samples.  

6. Do not perform any monitoring functions with Contractor’s personnel or with firms 
wholly or partly owned by Contractor.  Notify Owner and Architect immediately of any 
conflict of interest between Contractor and any firm providing monitoring, sampling or 
laboratory analysis. 

7. Contractor retains complete and total responsibility for complying with Contract 
Documents and all regulatory requirements. 

E. Area Air Sampling Procedures (if used): Comply with provisions of NIOSH 7082. 

F. Clearance Sampling Procedures: 

1. Timing of Clearance Sampling: Do not begin clearance sampling until: 

a. All lead related work and cleaning work has ceased. 
b. All personnel have left lead work area. 
c. Minimum 1 hour settling period has elapsed. 
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2. Exterior Work Area Clearance: 

a. Background Sampling:  

1) Background sampling is optional and for informational purposes only. If 
elected to be performed, determine required clearance sampling strategy. 

2) Collect representative samples of same number and kind as required for 
clearance. 

3) Hold samples until after lead disturbance, removal, cleaning, clearance 
sampling and sample analysis is complete. 

4) If any sample results are above clearance criteria, analyze background 
samples for comparison with clearance sample results. 

5) Background sampling intended for informational purposes only and does not 
relieve the contractor from meeting below clearance criteria. 

b. Clearance Wipe Sampling: 

1) Collect minimum of 1 sample from horizontal surfaces in immediate area of 
lead work on each side of building where lead work occurs. 

2) Collect minimum of 1 window trough sample on each floor and each side of 
building where lead work occurs.  

3) If applicable, collect minimum of 1 additional window trough sample on 
floor below lead work for each side of building where lead work occurs.  

4) Refer to U.S. Department of Housing and Urban Development Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing, 
Appendix 13.1: Wipe Sampling for Settled Lead-Contaminated Dust for 
sampling requirements. 

5) Use the Lead Hazard Control Clearance Dust Sampling Form (Single 
Surface Sampling) Form 15.2, from U.S. Department of Housing and Urban 
Development Guidelines for the Evaluation and Control of Lead-Based 
Paint Hazards in Housing to document following: 

a) Sample locations. 
b) Surface area sampled. 
c) Project information. 
d) Chain of custody information. 
e) Signatures. 

6) Clearance Level: 400 μg/sq ft.   

c. Clearance Soil Sampling: 

1) Clearance wipe sampling consists of composite samples, consisting of 2 to 4 
component samples.  
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2) Collect 1 composite sample from each side of building on which lead work 
occurs. 

3) Refer to U.S. Department of Housing and Urban Development Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing, 
Appendix 13.3: Soil Sampling Protocol For Housing for sampling 
requirements. 

4) Use Lead Hazard Control Clearance Soil Sampling Form (Composite 
Sampling Only) Form 15.3, from U.S. Department of Housing and Urban 
Development Guidelines for the Evaluation and Control of Lead-Based 
Paint Hazards in Housing to document following: 

a) Sample locations. 
b) Surface area sampled. 
c) Project information. 
d) Chain of custody information. 
e) Signatures. 

5) Clearance Level: 400 μg/g. 

3. Interior Work Area Clearance: 

a. Background Sampling:  

1) Background sampling is optional and for informational purposes only. If 
elected to be performed, determine required clearance sampling strategy. 

2) Collect representative samples of same number and kind as required for 
clearance. 

3) Hold samples until after lead disturbance, removal, cleaning, clearance 
sampling and sample analysis is complete. 

4) If any of sample results are above clearance criteria, analyze background 
samples for comparison with clearance sample results. 

5) Background sampling intended for informational purposes only and does not 
relieve the contractor from meeting below clearance criteria. 

b. Clearance Wipe Sampling: 

1) Collect minimum 2 dust samples from at least 4 rooms.  If lead work occurs 
in less than 4 rooms, collect samples where no lead work occurred. 

2) Collect 1 floor sample in each room where lead work occurred. 

3) Collect 1 interior windowsill or window trough per room where lead work 
occurred, alternating between rooms. 

4) For 20 percent of rooms where lead work occurs, collect 1 floor sample 
outside of room in uncontaminated space, but within 10 feet of airlock. 
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5) For each room over 2,000 square feet, collect 1 additional floor sample for 
every 2,000 square feet and collect 1 floor sample outside of room in 
uncontaminated space, but within 10 feet of airlock. 

6) Refer to U.S. Department of Housing and Urban Development Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing, 
Appendix 13.1: Wipe Sampling for Settled Lead-Contaminated Dust for 
sampling requirements. 

7) Use Lead Hazard Control Clearance Dust Sampling Form (Single Surface 
Sampling) Form 15.2, from U.S. Department of Housing and Urban 
Development Guidelines for the Evaluation and Control of Lead-Based 
Paint Hazards in Housing to document following: 

a) Sample locations. 
b) Surface area sampled. 
c) Project information. 
d) Chain of custody information. 
e) Signatures. 

8) Satisfactory Clearance Level:  

a) Bare and Carpeted Floors: 10 μg/sq ft. 
b) Interior Window Sills: 100 μg/ sq ft. 
c) Window Troughs: 400 μg/sq ft. 

G. Failure of Clearance Sampling: 

1. Clearance criteria achieved when: 

a. All scheduled lead removal is complete. 
b. No dust or debris remains within lead work area. 
c. Clearance sample results are below clearance level or background whichever is 

greater. 

2. Re-clean any lead work area or other area not meeting clearance criteria. 

3. Where clearance criteria are not met for soil, remove 2 inches of soil from perimeter of 
20 feet around building, or portion thereof, where lead was removed or wherever paint 
chips are found, whichever is greater.  

4. Sampling technician collects new samples in approximately same locations for each lead 
work area with samples not meeting clearance criteria. 

5. Repeat cleaning, sampling, monitoring, and analysis until satisfactory clearance criteria 
are achieved. 

6. Failure of clearance monitoring indicates lead activity has not been properly completed; 
Contractor performs additional cleaning at no additional cost to Owner, including 
sampling and sample analysis during additional cleaning and clearance sampling. 
Contractor remains responsible for complying with all specified schedules and timing. 
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3.8 PACKAGING, TRANSPORTATION AND WASTE DISPOSAL 

A. Perform additional surveys as hazardous material disposal progresses to detect hazards resulting 
from hazardous material disposal activities. 

B. Use hazardous waste characterization performed in accordance with “Waste Segregation and 
Characterization” Article above to document and confirm classification of waste.  Prior to 
removing waste from site, confirm in writing to Owner: 

1. Results of waste characterization testing. 
2. Identification of waste documented to have waste classification identified in “Waste 

Segregation and Characterization”. 
3. Identification of waste characterization varying from “Waste Segregation and 

Characterization”. 

C. Packaging:  Package, label, and mark all hazardous waste materials in accordance with 
applicable requirements of 49 CFR 173, 178 and 179. 

D. Temporary On-Site Storage and Protection:  Provide storage on site of hazardous materials 
removed from service and scheduled for disposal complying with requirements of 6 NYCRR 
372.2 (a) (8).  Do not exceed 180 days storage on site. 

E. Hazardous Waste Determination:  Provide analysis required by treatment, storage or disposal 
facility to document hazardous waste determination. 

F. Hazardous Waste Manifests: 

1. Maintain manifest from date of transport until date of disposal, destruction or recycling. 

2. Return fully executed manifests to Owner within 60 days of date waste accepted by initial 
transporter. 

3. Use following type of manifest as applicable: 

a. If waste disposed of in New York State or if waste disposed in state not requiring 
use of specific manifest form, use New York State Uniform Hazardous Waste 
Manifest. 

b. If waste disposed of in state other than New York State and use of specific 
manifest form is required, use manifest required by state where waste is disposed 
in lieu of New York State Uniform Hazardous Waste Manifest. 

4. Complete manifest and deliver to Owner for review and signature.   

5. Retain copies of manifest required to remain with hazardous waste shipment and deliver 
remaining copies to Owner. 

6. Advise Owner regarding required distribution of manifest, both verbally and in writing. 
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G. Disposal: Transport hazardous waste to treatment or disposal facility complying with following 
requirements: 

1. Permitted, licensed or registered by state to dispose of hazardous waste. 
2. Possesses interim status to dispose of hazardous waste. 
3. Authorized to manage hazardous waste under Resource Conservation and Recovery Act 

(RCRA).  
4. Beneficially uses/re-uses or legitimately recycles/reclaims waste; or treats waste prior to 

beneficial use/reuse or legitimate recycling/reclamation. 

H. Construction and Demolition Debris: Dispose of material determined to be construction and 
demolition debris as such in accordance with 6 NYCRR 360 and 364.   Provide trip tickets or 
other documentation clearly identifying amount of material removed from site, transported to 
disposal site and disposed of, including at least: 

1. Name, address and telephone of waste generator. 
2. Approximate quantity. 
3. Name and telephone of disposal site operator. 
4. Name and physical site location of disposal site. 
5. Name, address and telephone number of transporter. 

END OF SECTION 02 83 00 
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SECTION 02 84 00 – HAZARDOUS MATERIAL REMOVAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Selective removal and subsequent off-site disposal of the following hazardous waste: 

a. Caulk containing heavy metals, characterized as hazardous waste in accordance 
with RCRA 40 CFR 260-265, based on total metals analysis. The below caulking 
materials contain the following heavy metals (total metal analysis result):  

1) Window Frame/Sill caulk – lead (733 ppm). 
2) Louver caulk – lead (775 ppm). 
3) Interior Column caulk – lead (1,430 ppm). 
4) Expansion Joint Caulk – lead (1,030 ppm). 

1.3 REFERENCES 

A. Regulatory Requirements 

1. National Institute For Occupational Safety And Health (NIOSH) 

a. NIOSH 94-113 (1994; 4TH Ed) –NIOSH Manual of Analytical Methods. 
b. 42 CFR 84 –Approval of Respiratory Protection Devices. 

2. New York State Department of Environmental Conservation (NYSDEC) 

a. 6 NYCRR 360 - Solid Waste Management Facilities. 
b. 6 NYCRR 364 - Waste Transporter Permits. 
c. 6 NYCRR 370 - Hazardous Waste Management System: General. 
d. 6 NYCRR 371 - Identification and Listing of Hazardous Wastes. 
e. 6 NYCRR 372 - Hazardous Waste Manifest System and Related Standards for 

Generators, Transporters and Facilities. 
f. 6 NYCRR 373-1 - Hazardous Waste Treatment, Storage and Disposal Facility 

Permitting Requirements. 
g. 6 NYCRR 373-2 - Final Status Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage and Disposal Facilities. 
h. 6 NYCRR 373-3 - Interim Status Standards for Owners and Operators of 

Hazardous Waste Facilities. 
i. 6 NYCRR 376 - Land Disposal Restrictions. 

02 84 00 
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3. United States Department Of Labor –Occupational Safety And Health Administration 
(OSHA) 

a. 29 CFR 1910.134 –Respiratory Protection. 
b. 29 CFR 1910.141 –Sanitation. 
c. 29 CFR 1910.147 –Control of Hazardous Energy (Lock Out / Tag Out). 
d. 29 CFR 1926 –Safety and Health Regulations for Construction. 

4. United States Department of Transportation (USDOT) 

a. 49 CFR 107 – Hazardous Materials Program Procedures. 
b. 49 CFR 171 - General Information, Regulations, and Definitions. 
c. 49 CFR 172 - Hazardous Materials Table, Special Provisions, Hazardous Materials 

Communications, Emergency Response Information, and Training Requirements. 
d. 49 CFR 173 - Shippers - General Requirements for Shipments and Packaging. 
e. 49 CFR 177 - Carriage by Public Highway. 
f. 49 CFR 178 - Specifications for Packaging. 
g. 49 CFR 180 - Continuing Qualification for Maintenance of Packaging. 

5. United States Environmental Protection Agency (EPA), Resource Conservation and 
Recovery Act (RCRA) 

a. 40 CFR 26 – Protection of Human Subjects.  
b. 40 CFR 260   Hazardous Waste Management System: General. 
c. 40 CFR 261 - Identification and Listing of Hazardous Waste. 
d. 40 CFR 262 - Standards Applicable to Generators of Hazardous Waste. 
e. 40 CFR 263   Standards Applicable to Transporters of Hazardous Waste.  
f. 40 CFR 264   Standards for Owners and Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities. 
g. 40 CFR 265   Interim Status Standards for Owners and Operators of Hazardous 

Waste Treatment, Storage, and Disposal Facilities. 
h. 40 CFR 266   Standards for the Management of Specific Hazardous Wastes and 

Specific Types of Hazardous Waste Management Facilities. 
i. 40 CFR 268   Land Disposal Restrictions. 
j. 40 CFR 270   EPA Administered Permit Programs: The Hazardous Waste Permit 

Program. 
k. 40 CFR 761 - Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, 

Distribution in Commerce, and Use Prohibitions. 

6. United States Department of Transportation (USDOT) 

a. 49 CFR 107 – Hazardous Materials Program Procedures. 
b. 49 CFR 171 - General Information, Regulations, and Definitions. 
c. 49 CFR 172 - Hazardous Materials Table, Special Provisions, Hazardous Materials 

Communications, Emergency Response Information, and Training Requirements. 
d. 49 CFR 173 - Shippers - General Requirements for Shipments and Packaging. 
e. 49 CFR 177 - Carriage by Public Highway. 
f. 49 CFR 178 - Specifications for Packaging. 
g. 49 CFR 180 - Continuing Qualification for Maintenance of Packaging. 
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1.4 HAZARDOUS WASTE GENERATOR STATUS 

A. Owner is a Very Small Quantity Generator as defined by 6 NYCRR 371 and 40 CFR 26.  
Schedule removals, on-site storage, and transport as required to maintain Owner’s status as a 
Very Small Quantity Generator. 

1.5 DEFINITIONS 

A. Critical barriers: Barriers that seal off all openings to or within the defined regulated work area, 
including but not limited to operable windows and skylights, doorways, ducts, grills, diffusers 
and any other penetrations to surfaces adjacent to or within the regulated work area. 

B. Leak-tight: Sealed such that solids or liquids cannot escape or spill out. 

C. Plasticize To cover floors, walls, ceilings or other surfaces with 6-mil fire-retardant plastic 
sheeting. 

D. Regulated Work Area: The portion of the restricted area where removal work actually occurs. 
For tent work areas, the interior of each tent is a regulated work area. 

E. Remove:  Remove and legally dispose of items except those indicated to be reinstalled, 
salvaged, or to remain Owner's property. 

F. Submit all submittals required by this Section concurrently. 

1.6 PRE-REMOVAL SUBMITTALS 

A. Submit all submittals required by this Section concurrently. 

B. Product Data: For each type of product indicated. 

1. Encapsulants. 

C. Material Safety Data Sheets: For all chemicals to be used. 

D. Shop Drawings: Floor or site plans showing all regulated work areas, critical barriers, local 
exhaust systems locations, decontamination units and load-out units, temporary waste storage 
facility, access tunnels, and location of temporary utilities. 

E. Hazardous Material Removal Plan: Description of proposed methods of removing, packaging, 
handling, transporting, and disposing of PCB, lead, and mercury containing wastes, and 
demonstrating compliance with RCRA 40 CFR 260-265, TSCA 40 CFR 761, NYS DEC 
regulations, and other applicable laws and regulations. The Plan shall include descriptions and 
means of compliance for each waste stream. 

F. Qualification Data: In accordance with “Quality Assurance” article below. 

1. Removal contractor qualification. 
2. On-site supervisor training certificates. 
3. Workers training certificates. 
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4. Waste Transporter permit. 
5. Disposal facility qualifications. 

1.7 POST-REMOVAL SUBMITTALS 

A. Submit all submittals required by this Section concurrently. 

B. Daily Logs 

C. Sign In Sheets 

D. Results of bulk sample analysis, air samples analysis, or OSHA compliance monitoring results. 

E. Completely executed Waste Shipment Records. 

F. Documentation of Hazardous Waste Determination, consisting of: 

1. Test results; 
2. Waste analyses or  
3. Other hazardous waste determination information. 

1.8 QUALITY ASSURANCE 

A. Qualifications 

1. Hazardous Material Removal Contractor:  Engage experienced firm that has successfully 
completed at least five hazardous material removal projects of a similar size and scope to 
Project. 

2. Personnel Training Requirements: 

a. Supervisor: Current OSHA HAZWOPER Supervisor training (29 CFR 1910.120), 
RCRA Hazardous Waste training, and USDOT Hazardous Material training (49 
CFR 172), and be the Contractor’s designated Competent Person under OSHA 
regulations. Contractor may only perform work on site when Supervisor is 
physically on site. 

b. Workers: Current OSHA HAZWOPER training (29 CFR 1910.120), RCRA 
Hazardous Waste training, and USDOT Hazardous Material training (49 CFR 
172). 

c. Provide Project Monitor with copies of valid Training Documentation for all 
Workers and Supervisors at the project site. 

3. Waste Transporter: Valid Waste Transporter Permit, issued by New York State 
Department of Environmental Conservation. The transporters shall meet the NYSDEC 
requirements of 6 NYCRR 364 and other applicable state or local requirements.  
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4. Disposal Facility: Contractor shall provide written evidence that the landfill to be used is 
approved to accept the hazardous materials removed by New York State. The disposal 
facility shall be approved to accept the hazardous materials for disposal under RCRA 
and/or TSCA and other applicable state or local requirements. 

B. Regulatory Requirements: Comply with all federal, state, and local codes, laws, ordinances, 
standards and regulations applicable to hazardous material removal work, transport and 
disposal, including (but not limited to) standards referenced in "References" Article. 

C. Pre-Removal Conference - Prior to beginning hazardous material removal, conduct conference 
at Site to review requirements and conditions for hazardous material removal with attendance 
by at least the following:  

1. Contractor's representative. 
2. Hazardous material removal contractor representative, if applicable. 
3. Owner's representative. 
4. Architect’s representative. 

1.9 PROJECT/SITE CONDITIONS 

A. Existing Conditions 

1. Building Occupancy:  Owner will occupy portions of building immediately adjacent to 
areas of hazardous material removal operations.  Conduct removal operations in manner 
that will minimize need for disruption of Owner's normal operations.  Provide minimum 
of 72 hours advance notice to Owner of removal activities that will affect Owner's normal 
operations. 

2. Utility Services:  Maintain existing utilities indicated to remain in service and protect 
them against damage during hazardous material removal operations. 

a. Do not interrupt utilities service occupied or used facilities, except when 
authorized in writing by authorities having jurisdiction.  Provide temporary 
services during interruptions to existing utilities, as acceptable to governing 
authorities. 

b. Maintain fire protection services during removal operations. 

B. Onsite Project Documentation 

1. Contractor shall maintain all required documents on site. Documents shall be available 
for review by the Owner, Architect, Monitoring Firm, regulatory agencies and Owner 
representatives. 

2. Supervisor shall maintain a log book containing pertinent information about the project. 

3. Maintain a sign in of all individuals entering regulated areas. 
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C. Regulated Work Areas 

1. All work that may impact hazardous materials shall be conducted within regulated areas. 
The regulated area shall be demarcated to minimize the number of persons within the 
area and to protect persons outside the area from exposure to hazardous materials. Access 
to regulated areas shall be limited to authorized persons. The Contractor shall control 
access to regulated areas, ensure that only authorized personnel enter, and verify that 
Contractor required medical surveillance, training and respiratory protection program 
requirements are met prior to allowing entrance. 

PART 2 - PRODUCTS 

2.1 ENCAPSULANTS 

A. Encapsulants shall conform to USEPA requirements, shall contain no toxic or hazardous 
substances and no solvents. Provide a two part, 100% solids, moisture-tolerant epoxy resin 
encapsulant, similar to Sikagard 62. 

1. Tensile properties (astm d-638) - 14 day 

a. Tensile strength –5,400 psi; 
b. Elongation at break 2.7% 
c. Abrasion (astm d-1044) (taber abrader) –7 day: Weight loss, 1,000 cycles (h-22 

wheel, 1,000 gm weight) –0.61 gm 
d. Abrasion resistance (astm d-968) –14 day: Abrasion coefficient 51 liters/mil 
e. Adhesion (astm d-3359) –1 day: Adhesion classification 4a 
f. Water absorption (astm d-570) –7 day: 24 hour immersion –0.1% 

2.2 PERSONAL PROTECTIVE EQUIPMENT 

A. Complete sets of personal protective equipment shall be made available to authorized visitors 
for entry to the regulated area. Authorized visitors shall have training equivalent to that 
provided to Contractor employees in the selection, fitting, and use of personal protective 
equipment and the site safety and health requirements. Contractor workers shall be provided 
with personal protective clothing and equipment and the Contractor shall ensure that it is worn 
properly. The Contractor's Supervisor shall select and approve all the required personal 
protective clothing and equipment. 

B. Respirators: The Contractor shall provide respirators, and ensure that they are used in 
accordance with CGA G-7 and the manufacturer's recommendations. Respirators shall be 
approved by the National Institute for Occupational Safety and Health NIOSH, under the 
provisions of 42 CFR 84, for use in environments containing particulate. For air-purifying 
respirators, the particulate filter shall be high-efficiency particulate air (HEPA)/(N-,R-,P-100). 

C. Coveralls: Disposable coveralls with a zipper front shall be provided. Sleeves shall be secured 
at the wrists, and foot coverings secured at the ankles. 
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D. Gloves: Gloves shall be provided to protect the hands where there is the potential for hand 
injuries (i.e., scrapes, punctures, cuts, etc.). 

E. Foot Coverings: Cloth socks shall be provided and worn next to the skin. Footwear, as required 
by OSHA and EM 385-1-1, that is appropriate for safety and health hazards in the area shall be 
worn. Reusable footwear removed from the regulated area shall be thoroughly decontaminated 
or disposed of as hazardous material waste. 

F. Head Covering: Hood type disposable head covering shall be provided. In addition, protective 
head gear (hard hats) shall be provided as required. Hard hats shall only be removed from the 
regulated area after being thoroughly decontaminated. 

G. Protective Eye Wear: Eye protection shall be provided, when operations present a potential eye 
injury hazard, and shall meet the requirements of ANSI Z87.1. 

2.3 DECONTAMINATION FACILITIES AND PRACTICES 

A. The Contractor shall establish a decontamination area for the decontamination of employees, 
material and equipment. The Contractor shall ensure that employees enter and exit the regulated 
area through the decontamination area. 

B. Decontamination Facility Construction 

1. A minimum of one layer of six mil fire-retardant plastic sheeting shall be installed on 
walls and ceilings. 

2. A minimum of two layers of six mil fire-retardant reinforced plastic shall be used for 
floor protection. 

3. Curtained doorways consisting of three layers of six mil fire-retardant plastic sheeting 
shall separate the stages of the decontamination systems. 

4. Airlocks shall have minimum dimensions of three feet wide by three feet long by 6 feet 
tall. Curtained doorways shall be separated by at least three feet. 

5. Provide at least one shower per every six full shift removal workers. Hot and cold water 
shall be adjustable at each shower. Provide soap, shampoo and towels for use at all times. 
Shower water shall be filtered through a series of filters to at least 5.0 microns. Filtered 
wastewater shall be discharged in accordance with applicable codes. 

6. The entrance to the clean room or holding area from outside the regulated removal work 
area shall have a lockable door. 

7. Prefabricated or Trailer units may be constructed of watertight fiberglass or painted with 
marine paint in lieu of plasticization. 

8. Personal decontamination facility minimum requirements: 

a. Five stage (large work area) personal decontamination enclosure shall consist of a 
clean room, airlock, shower room, airlock, and equipment room with a curtained 
doorway between the clean room and work area. 
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b. Three stage (Small work area) personal decontamination enclosure shall consist of 
a clean room, shower room and equipment room with a curtained doorway 
between each room and between the clean room and work area. 

c. Where remote decontamination facilities are allowed, construction of the 
decontamination facility shall include an additional airlock after the equipment 
room and which shall include a lockable door. An additional airlock is required at 
the entrance to the containment / regulated area and shall include a lockable door. 

9. Waste decontamination facility minimum requirements 

a. Three stage (large work area) waste decontamination facility shall consist of a 
holding area, airlock washroom with a curtained doorway between the washroom 
and work area. 

b. Decontamination area shall consist of a room or area that is adjacent to the work 
area with the floor or horizontal work surface covered with an impermeable drop 
cloth. 

c. Small work areas with only one entrance my use the personal decontamination 
facility for waste decontamination. 

1) Where remote decontamination facilities are allowed a small and large work 
areas shall have a washroom constructed between the work area and airlock. 

2.4 LOCAL EXHAUST SYSTEM 

A. Local exhaust units shall conform to ANSI Z9.2. Filters on local exhaust system equipment 
shall conform to ANSI Z9.2 and UL 586. Filter shall be UL labeled. 

2.5 EQUIPMENT 

A. Vacuums shall be equipped with HEPA filters, of sufficient capacity and necessary capture 
velocity at the nozzle or nozzle attachment to efficiently collect, transport and retain the 
hazardous waste material.  

B. Power tools shall not be used to remove Hazardous materials unless the tool is equipped with 
effective, integral HEPA filtered exhaust ventilation capture and collection system.  

C. Reusable tools shall be thoroughly decontaminated prior to being removed from regulated areas. 

D. Hazardous Waste Disposal Vehicles: Provide vehicles for transporting hazardous waste 
possessing valid Waste Transporter Permit as prescribed by 6 NYCRR 364, and equipped with 
appropriate placards affixed as prescribed by United States Department of Transportation 
regulations. 
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2.6 MISCELLANEOUS MATERIALS 

A. Duct Tape: Industrial grade duct tape of appropriate widths suitable for bonding sheet plastic 
and disposal container. 

B. Sheet Plastic: 

1. Polyethylene of 6 mil minimum thickness and shall be provided in the largest sheet size 
necessary to minimize seams. Film shall conform to ASTM D 4397, except as specified 
below. 

2. Flame Resistant: Film shall conform to the requirements of NFPA 701. 

3. Reinforced sheets shall be provided where high skin strength is required, such as where it 
constitutes the only barrier between the regulated area and the outdoor environment. The 
sheet stock shall consist of translucent, nylon-reinforced or woven-polyethylene thread 
laminated between 2 layers of polyethylene film. Film shall meet flame resistant 
standards of NFPA 701. 

C. Warning Signs and Tape: Warning signs and tape printed in English shall be provided at the 
regulated boundaries and entrances to regulated areas. Signs shall be located to allow personnel 
to read the signs and take the necessary protective steps required before entering the area. 

D. Labeling and Packaging Materials:  Provide labeling and packaging materials as required by 49 
CFR 173 Shippers - General Requirements for Shipments and Packaging. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Hazardous material removal work tasks shall be performed as shown on the detailed plans and 
drawings and as per applicable regulations, including but not limited to, 29 CFR 1926, 40 CFR 
266,  and 40 CFR 761. Where work methods described within differ from applicable regulations 
the more stringent requirement shall apply. 

B. Personnel shall wear and utilize protective clothing and equipment.  

C. The Contractor shall not permit eating, smoking, drinking, chewing or applying cosmetics in the 
regulated area. 

D. Verification of Conditions (by Removal Contractor):  Examine conditions under which 
hazardous material removal is to be conducted in coordination with removal contractor and 
notify affected Contractors and Architect in writing of any conditions detrimental to proper and 
timely hazardous material disposal.  Do not proceed with disposal until unsatisfactory 
conditions have been corrected in manner acceptable to removal contractor. 
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1. When removal contractor confirms conditions as acceptable to ensure proper and timely 
installation and to ensure requirements for applicable warranty or guarantee can be 
satisfied, submit to Architect written confirmation from applicable Installer.  Failure to 
submit written confirmation and subsequent installation will be assumed to indicate 
conditions are acceptable to removal contractor. 

2. Survey existing conditions and coordinate with hazardous material removal requirements 
indicated to determine extent of hazardous material removal required. 

3. Inventory and record condition of items to be removed and reinstalled and items to be 
removed and salvaged. 

4. Survey condition of building to determine whether removing any element might result in 
structural deficiency or unplanned collapse of any portion of structure or adjacent 
structures during hazardous material removal operations. 

E. Perform additional surveys as hazardous material removal progresses to detect hazards resulting 
from hazardous material removal activities. 

3.2 WORK AREA PREPARATION 

A. Work Area Layout and Emergency Exiting: Emergency and fire exits from the regulated 
removal work area shall be maintained or alternate exits shall be established and appropriately 
signed according to all applicable codes. Temporary hardwall barriers are not required at 
emergency and fire exit locations. 

B. Protection of Adjacent Work or Areas to Remain: Hazardous materials removal shall be 
performed without damage to or contamination of adjacent work or area. Where such work or 
area is damaged or contaminated, it shall be restored to its original condition or decontaminated 
by the Contractor at no expense to the Owner. If a spill occurs, work shall stop in all affected 
areas immediately and the spill shall be cleaned. 

C. Establishing Each Regulated Work Area: Work area preparation shall not begin until Contractor 
has ensured: that the area has been vacated by all personnel; entry has been restricted to the 
removal contractor and authorized visitors; and required signage has been posted. 

D. Decontamination Facilities: Personal decontamination facilities shall be provided and functional 
prior to beginning other work area preparation. 

E. Electrical Power: 

1. Shutdown and lockout all electrical power to the work area. 

2. Extend and route temporary power from outside the work area. All temporary power shall 
be protected by a ground fault circuit interrupter (GFCI). 



 

Tetra Tech HAZARDOUS MATERIAL REMOVAL 

Architects & Engineers Project No. 339070-22003 02 84 00 / Page 11 

3. Electrical power that runs through the work area, but does not service the work area and 
cannot be shutdown, may be sealed with three independent layers of plastic sheeting and 
labeled with a minimum two inch lettering which reads “DANGER LIVE 
ELECTRICAL–KEEP CLEAR”. Signage shall be posted intervals no greater than ten 
feet. 

F. HVAC Systems: Shut down and isolate HVAC equipment from the regulated work area. 

G. Pre-Cleaning: 

1. Movable objects 

a. HEPA vacuum and/or wet clean remaining movable objects and remove from the 
area 

b. Carpeting to be left in place shall be covered with 3/8 inch thick plywood 
sheathing prior to plasticization. 

2. Fixed Objects: HEPA vacuum and/or wet clean fixed or other objects to remain in the 
work area and seal with two layers of plastic sheeting 

H. Barrier Locations: HEPA vacuum and wet all locations where critical and isolation barriers are 
to be installed prior to installation negative pressure equipment or barriers. 

3.3 WORK AREA ENCLOSURE 

A. Interior Work Areas  

1. Install critical barriers - All openings and penetration to the work area shall be sealed 
with two independent layers of plastic sheeting  

2. Negative Air Pressure Equipment 

a. Negative air pressure equipment shall be HEPA filtered. 

b. Once critical barriers or tent have been installed, negative air pressure equipment 
shall be installed and started.   

c. Negative pressure equipment shall exhaust to the exterior.  The negative pressure 
equipment shall be exhausted to the exterior of the building and away from public 
access and building receptors (minimum of 15 feet). 

d. Negative air pressure equipment shall operate continuously from startup until 
satisfactory clearance criteria have been met. 

e. Provide a minimum of 4 air changes per hour 

f. Provide a minimum of one installed backup unit per work area. 
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3. Plasticization 

a. Independently install two layers of plastic sheeting on all surfaces not subject to 
abatement and seal each layer airtight. 

b. Install the floor layer first and extend at least 12 inches up the wall. 
c. Install the wall layer second overlapping the floor by at least 12 inches. 
d. Install the ceiling layer overlapping the wall by at least 12 inches. 
e. All seams within a layer shall be separated by 6 feet. 
f. All seams between layers shall be separated by 2 feet. 
g. Where work occurs in a portion of a room the area may be plasticized using a two 

layer tent with an attached airlock. 

B. Exterior Work Areas: 

1. The regulated removal work area shall include the immediate work area where work is 
occurring and shall extend twenty-five feet from the perimeter of the immediate work 
area. 

2. If entrance and egress to the regulated work area is through the building interior (such as 
through an internal stairway) construct an airlock at the entrance. 

3. Critical barriers 

a. Pre-clean affected areas 

b. Seal all openings in the regulated removal work area with at least two layers of 
plastic sheeting. 

c. Where an entrance to the building that cannot be sealed (either for primary or 
emergency entrance for vehicles or people) exists within one floor level above or 
below and within 25 feet of the perimeter of the regulated removal work area, a 
tunnel structure with walls and ceilings covered with plywood and sealed with two 
layers of plastic sheeting must extend 25 feet from the building. 

d. Hardwall isolation barriers are not required. 

e. Sealing floors, walls and ceilings with two layers of plastic sheeting is not 
required. 

f. For removal from the face of the building, including windows. 

1) Where work is not performed in tents, seal all openings to the building 
within a 25 foot perimeter of the regulated removal work area with two 
layers of plastic sheeting. 

2) Where removal work will expose an opening to the building (such as 
windows, doors, panels) seal the removal area from the inside with two 
layers of plastic sheeting. 
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3) Where work is not performed within tents, a dropcloth of plastic sheeting 
shall be installed below areas of removal that shall be a minimum of ten feet 
wide with an additional ten feet wide for every floor above the first floor to 
a maximum of thirty feet. 

4) Scaffolding, manlifts, etc. Shall be plasticized with two layers of plastic 
sheeting. 

3.4 WORK PROCEDURES 

A. Stop Work: 

1. Immediately stop work and take corrective action if any of the following occurs: 

a. Visible emissions are observed outside the work area. 
b. Water leaks are observed outside the work area. 
c. Loss of integrity of an enclosure of any type. 
d. A stop work directive is issued by the Project Monitor. 

2. Corrective action shall include repair of enclosure barriers, removal of all released 
material and cleaning / removal of materials / surfaces contaminated by the release and 
restoration of such materials / surfaces. 

3. Project Monitor Stop Work Directive: 

a. Monitoring Firm shall have to the prerogative and responsibility to direct the 
removal contractor to stop work when they believe that a release has occurred or is 
imminent. 

b. Monitoring Firm shall notify the removal contractor , Owner, Architect , and 
Construction Manager of the stop work directive at least verbally as soon as is 
practicable. Verbal notification shall be followed by written notification within 
twenty four hours. Written notification may be in electronic format. 

4. Upon receipt of a verbal or written stop work directive, removal contractor shall 
immediately cease all new disturbance of hazardous materials and begin: 

a. Isolating and sealing areas of disturbed hazardous materials from areas outside of 
regulated areas or contaminated areas; 

b. Repairing containment barriers; and 
c. Cleaning up and containerizing removed or disturbed hazardous materials. 

5. The stop work directive remains in effect and the removal contractor shall not resume 
work that will disturb previously undisturbed hazardous containing material until directed 
in writing by the Monitoring Firm. 

3.5 MAINTENANCE AND CLEANING OF ENCLOSURES 

A. Contractor’s supervisor shall inspect barriers twice per work shift, prior and after completion of 
the day’s activities.  
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B. Repair damage and defects immediately upon discovery. 

C. Smoke tube testing of all isolation barriers, decontamination facilities, and regulated removal 
work areas prior to beginning removal activities and shall occur once a day whenever removal 
activities or cleaning occurs. 

D. HEPA vacuum or wet decontamination enclosures / airlocks at the end of each workshift. 

E. Accumulations of dust or debris shall be cleaned off all surfaces on a daily basis using HEPA 
vacuum and / or wet cleaning methods. 

3.6 HANDLING AND REMOVING HAZARDOUS MATERIAL 

A. Any release of hazardous materials constitutes unlawful disposal under 40 CFR 264 or 40 CFR 
761. Contractor shall be strictly responsible for any and all costs resulting from unlawful 
disposal of hazardous materials wholly or partially due to their actions or inaction. 

B. Prohibited Work Methods: 

1. Use of high-speed grinding or abrasion machines without integral shroud with HEPA-
vacuum attachment. 

2. Work or cleanup methods that cause dust to become airborne, such as dry sweeping, or 
use of compressed air for cleaning. 

3. Use of pressurized water. 
4. Any work method that creates visible emissions. 

C. All interior work shall be performed within a negative pressure containment. 

D. If at any time contractor’s exterior work methods create visible emissions, work methods shall 
be modified to ensure no visible emissions occur. Upon the second occurrence of visible 
emissions, all future exterior work shall be performed within tents. 

E. Hazardous Materials Removal 

1. Remove all hazardous material containing caulk from adjacent surfaces. 

2. Where hazardous material containing caulk abuts non-porous, cleanable glass or metal 
scheduled for removal, the surface may be cleaned to Visual Standard No.2, Near-White 
Blast Cleaned Surface Finish, of the National Association of Corrosion Engineering 
(NACE) and dispose of the non-porous materials as non-hazardous contaminated material 
in lieu of disposing of the item as hazardous contaminated material. 

3. Where hazardous material containing caulk abuts painted metal to be cleaned or desired 
to be cleaned by the Contractor prior to disposal, all paint shall be removed and disposed 
as hazardous contaminated material. 

4. Where hazardous material containing caulk abuts porous material scheduled to remain, at 
a minimum, remove the surface of the porous material sufficiently to remove all residual 
caulk from pits, grooves, etc. at the point of contact of the caulk. Perform removal to 
leave a smooth surface. 
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5. Provide two separate layers of encapsulant. 

a. Follow manufacturer recommendations 
b. Each coat shall be a separate and distinct color. 
c. Color of each coat colors shall be as approved by the architect and may include 

“special colors”. 
d. System total shall be a minimum of 10 mils. 

6. Where hazardous material containing caulk abuts porous material scheduled for removal, 
remove a minimum of 6 inches of adjacent material and dispose as hazardous 
contaminated material. 

7. Installation of new work that will disturb porous materials within three inches of original 
caulk shall be performed in accordance with this specification. 

F. Waste Clean-Up 

1. All accumulations of hazardous waste material shall be containerized using HEPA 
vacuums or rubber or plastic dustpans, squeegees or shovels. 

a. Surfaces shall be HEPA vacuumed after gross cleanup. 
b. Waste during removal and initial cleanup shall be immediately bagged, wrapped or 

containerized upon removal. 
c. Cleanup shall be performed whenever enough loose debris/waste material has been 

removed to fill a single leak-tight container. 

2. Containerize all removed materials, including non-porous components that Contractor 
has not elected to clean to a Visual Standard No.2, Near-White Blast Cleaned Surface 
Finish, of the National Association of Corrosion Engineering (NACE). 

G. Packaging Waste 

1. All waste shall be packaged, labeled and marked for transport and disposal in accordance 
with applicable requirements of 6 NYCRR 372 and 49 CFR 172, 173, 178 and 179. 

a. Marking Format: 

1) “HAZARDOUS WASTE –Federal Law Prohibits Improper Disposal. If 
found, contact the nearest police or public safety authority or the U.S. 
Environmental Protection Agency. 

2) Generator’s Name and Address ________________________________ 

3) Generator’s EPA Identification Number __________________________ 

4) Manifest Tracking Number ___________________________________” 

2. All waste generated shall be bagged, wrapped or containerized immediately upon 
removal. Cleanup accumulations of loose debris/waste material whenever enough loose 
debris/waste material has been generated to fill a single leak-tight container. 
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H. Final Cleaning 

1. First Cleaning: All surfaces of the regulated work area shall be HEPA-vacuumed. 

2. Second Cleaning 

a. Non-porous surfaces shall be wet-cleaned using rags, mops and sponges. 
b. Porous surfaces shall be HEPA-vacuumed a second time. 

3.7 TRANSPORTATION AND DISPOSAL PROCEDURES 

A. Temporary On-Site Storage and Protection:  Provide storage on site of hazardous materials 
removed from service and scheduled for disposal complying with requirements of 6 NYCRR 
372.2 (a) (8).  Do not exceed 90 days storage on site. 

B. Hazardous Waste Determination:  Provide analysis required by Treatment, Storage or Disposal 
facility to document hazardous waste determination. 

C. Hazardous Waste Manifests 

1. Provide and complete the Uniform Hazardous Waste Manifest, obtained from a USEPA 
Approved Registered Printer. 

2. Maintain manifest from date of transport until date of disposal, destruction or recycling. 

3. Return fully executed manifests to Owner within 30 days of date waste left site for 
review and signature. 

4. Use following type of manifest as applicable: 

a. If waste is to be disposed of in New York State or if waste is to be disposed of in 
state not requiring use of specific manifest form, use New York State Uniform 
Hazardous Waste Manifest; 

b. If the waste is to be disposed of in state other than New York State and that state 
requires use of specific manifest form, use manifest required by state where waste 
is to be disposed in lieu of New York State Uniform Hazardous Waste Manifest. 

D. Disposal - Transport hazardous waste to treatment or disposal facility that: 

1. Is permitted, licensed or registered by state to dispose of hazardous waste; 

2. Has interim status to dispose of hazardous waste; 

3. Is authorized to manage hazardous waste under Resource Conservation and Recovery Act 
(RCRA) or 

4. Is facility which: 

a. Beneficially uses or reuses, or legitimately recycles or reclaims its waste; or  
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b. Treats its waste prior to beneficial use or reuse, or legitimate recycling or 
reclamation. 

3.8 ADJUSTING/CLEANING 

A. At least weekly, remove from building site debris, rubbish, and other materials resulting from 
hazardous material disposal operations.   

1. If additional hazardous materials are encountered during hazardous material disposal 
operations, comply with applicable regulations, laws, and ordinances concerning 
removal, handling, and protection against exposure or environmental pollution. 

2. Burning of removed materials not permitted on Project Site. 
3. Transport materials removed and legally dispose off-site. 

B. Sweep building broom clean at end of each workday and on completion of hazardous material 
removal operations. 

C. Upon completion of hazardous material removal, remove tools, equipment, and demolished 
materials from Site.  Remove protections and leave interior areas broom clean.  Change filters 
on air-handling equipment to remain. 

3.9 FIELD QUALITY CONTROL 

A. The Owner reserves the right to engage a Project Monitoring firm to perform Monitoring 
services, take samples, and prepare reports. 

B. Laboratory Certification: Each laboratory used shall be approved by the New York State 
Department of Health’s Environmental Laboratory Approval Program (NYSDOH ELAP) for 
the analysis performed. 

C. Contractor to:  

1. Provide Monitoring firm with access to work area(s) to perform necessary inspections, 
sampling, etc. prior to, during and after completion of removal activities. 

2. Provide Monitoring firm with ladders, lifts, safety equipment, electrical power, lighting, 
etc. 

3. Coordinate with Monitoring firm for scheduled work. Provide a minimum of 48 hour 
notice for additional shifts / weekend work. 

D. Clearance Inspections 

1. Supervisor shall perform a completeness of removal and cleaning visual inspection after 
completion of all removal and cleaning work. 

a. Supervisor inspection shall successfully document completeness of removal and 
cleaning prior to requesting an inspection from the Project Monitor. 

b. Supervisor shall document the results of the inspection in the Daily Project Log. 
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2. Project Monitor visual inspection 

a. The Project Monitor shall perform a visual inspection to determine the 
completeness of removal and cleaning 

b. Both the Project Monitor and the Supervisor shall document the findings of the 
inspection in the Contractor Daily Project Log. 

3. Clearance Criteria: Once the area has successfully passed the Supervisor and Project 
Monitor final visual inspection and achieved required air sampling clearance criteria, the 
area is considered to have successfully achieved clearance criteria. The work area may 
then be dismantled. 

END OF SECTION 02 84 00 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, accessories, placement procedures, and finishes, for the following: 

1. Footings. 
2. Slabs-on-grade. 
3. Suspended slabs. 
4. Concrete reconstruction and corrective work. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements. 

1.4 SUBMITTALS 
 

A. Action Submittals: 

1. Product Data:  For each type of product indicated. 

a. Fiber reinforcement. 
b. Waterstops. 
c. Vapor barrier. 
d. Curing compound. 
e. Interior Slab control joint sealer. 
f. Penetrating silane sealer. 
g. Non-Shrink Grout. 
h. Chemical anchor adhesives. 
i. Corrective mortar (industry name is Repair mortar). 
j. Thin coat patching mortar. 
k. Corrective overlayment (industry name is Repair overlayment). 

2. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. Pumping of concrete requires a mix design 
specifically prepared and previously used for pumping. 

03 30 00 
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a. Indicate amounts of mixing water to be withheld for later addition at Project site. 
b. Include compressive strength test reports. 
c. Include all ingredient certifications and product data concurrently. 

3. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 
and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 
bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie 
spacing, hoop spacing, and supports for concrete reinforcement. Show all concrete wall 
and footing reinforcement on elevation drawings at a scale not less than 1/4-inch = 1 ft.  
Do not submit placement plans showing only piece marks referencing a cut list. 

 
4. Construction Joint Layout:  Shop Drawings indicating proposed construction joint 

locations and details in elevated concrete slabs and concrete beams. 
 

5. Slab-on-Grade Control Joint Layout Drawings:  Indicate joints as shown on Drawings 
and proposed locations following required spacing requirements. 

 

B. Informational Submittals: 

1. Material Certificates:  For each type of the following, signed by manufacturers or 
suppliers: 

a. Reinforcing bars. 
b. Epoxy-coated reinforcing bars. 
c. Welded wire reinforcement. 
d. Joint dowel bars. 
e. Epoxy-coated joint dowel bars. 
f. Cementitious materials. 

 
2. Material Test Reports:  For the following, from a qualified testing agency, indicating 

compliance with requirements: 

a. Aggregates. 
b. Vapor Barrier. 

3. Proposed curing method for all concrete elements. 

4. Curing compound compatibility with floor finishes and adhesives certificate. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as 
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 
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C. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C 1077 
and ASTM E 329 to perform material evaluation tests and to design concrete mixtures. 

1. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. and Section 7, 
"Lightweight Concrete." 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

F. Structural Preconstruction Conference:  Attend conference at Project site. 

G. Slab Pre-Pour Conference:  Attend conference at Project site. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

B. Forms for Cylindrical Columns, Pedestals, and Supports:  Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not 
exceeding specified formwork surface class.  Provide units with sufficient wall thickness to 
resist plastic concrete loads without detrimental deformation. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips 3/4 by 3/4 inch, minimum. 

D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces. VOC compliant. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
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E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing 
or waterproofing. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Epoxy-Coated Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed bars, 
ASTM A 775/A 775M or ASTM A 934/A 934M, epoxy coated, with less than 2 percent 
damaged coating in each 12-inch bar length. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with 
ends square and free of burrs. 

B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, 
ASTM A 775/A 775M epoxy coated. 

C. Epoxy Corrective Coating:  Liquid, two-part, epoxy corrective coating; compatible with epoxy 
coating on reinforcement and complying with ASTM A 775/A 775M. 

D. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 

1. For exterior concrete, use galvanized wire or dielectric-polymer-coated wire bar supports. 
2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 

wire bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type I or Type II.  Supplement with the following 
(optional): 
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a. Fly Ash:  ASTM C 618, Class F or C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

2. Blended Hydraulic Cement:  ASTM C 595 – Type IL, portland limestone; Type IS, 
portland blast-furnace slag; Type IP, portland-pozzolan; Type I (PM), pozzolan-modified 
portland; or Type I (SM), slag-modified portland cement. 

B. Normal-Weight Aggregates:   

1. Provide aggregates from a single source. 

2. ASTM C 33, Class 3S coarse aggregate or better, graded. 

3. ASTM C 33, Class 4S coarse aggregate or better, graded, for exterior concrete. 

4. Maximum Coarse-Aggregate Size: 
 

a. Slabs on Grade:  1-1/2 inches nominal. 
b. All Other Concrete:  1 inch nominal. 
 

5. Fine Aggregate:  ASTM C 33. Free of materials with deleterious reactivity to alkali in 
cement. 

C. Lightweight Aggregate:  ASTM C 330, 1-inch nominal maximum aggregate size. 

D. Water:  ASTM C 1602/C 1602M and potable. 

2.5 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing 
chlorides. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Accelerating Admixture: ASTM C 494/C 494M, Type C. 
4. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
5. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E. 
6. Mid-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type A or Type F. 

Water content reduction to be greater than 7%. 
7. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
8. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
9. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 
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2.6 FIBER REINFORCEMENT 

A. Synthetic Macro-Fiber:  Polyolefin macro-fibers (containing no reprocessed olefin materials) 
engineered and designed for use as secondary reinforcing in concrete, complying with 
ASTM C 1116/C 1116M, Type III, 1 1/4 to 2-1/4 inches long, varying fiber thickness, and no 
water absorption. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. 3M; Scotchcast Polyolefin Fibers 2". 
b. Master Builders Solutions US LLC; “MasterFiber MAC” Series. 
c. Euclid Chemical Company (The), an RPM company; Tuf-Strand SF. 
d. FORTA Corporation; FORTA FERRO. 
e. GCP Applied Technologies Inc.; Strux 90/40. 
f. Nycon, Inc.; XL. 
g. Sika Corporation; Fibermesh 650. 

B. Synthetic Micro-Fiber:  Polyolefin micro-fibers (containing no reprocessed olefin materials) 
engineered and designed for use as secondary reinforcing in concrete, complying with 
ASTM C 1116/C 1116M, Type III, 1/2 to 3/4 inches long, varying fiber thickness, and no water 
absorption. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions US LLC; “MasterFiber M 100” Series 
b. Euclid Chemical Company (The), an RPM company; PSI Fiberstrand 150. 
c. FORTA Corporation; MIGHTY MONO. 
d. GCP Applied Technologies Inc.; SINTA M2219 

2.7 WATERSTOPS 

A. Self-Expanding Butyl Strip Waterstops:  Manufactured rectangular or trapezoidal strip, butyl 
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
3/4 by 1 inch. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Carlisle Coatings & Waterproofing, Inc.; MiraSTOP BW. 
b. CETCO; Volclay Waterstop-RX 101. 
c. Sika Corporation; Swellstop. 
d. JP Specialties, Inc.; Earth Shield Type 20. 
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2.8 VAPOR BARRIER 

A. Vapor Barrier: Water-vapor transmission rate (permeance) less than 0.015 perms (gr/ft2/hr/in-
Hg), in accordance with ASTM E 1745. The product must meet water-vapor transmission rate 
(0.01 perms) requirement for both the new material and the ASTM E 1745 mandatory 
conditioning tests (ASTM E 1745; paragraphs 7.12 through 7.15.) Provide all manufacturers’ 
accessories required for complete installation including mastic and seam tape. Seam tape to be 
provided with a water-vapor transmission rate of 0.3 perms or lower. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Layfield Construction Materials; VaporFlex 15. 
b. Reef Industries, Inc.; Griffolyn Vaporguard. 
c. Stego Industries, LLC; Stego Wrap 15 mil Class A. 

2.9 CURING MATERIALS 

A. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap–polyethylene 
sheet. 

B. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1-D, Class B, 
dissipating, with fugitive dye. 

C. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

2.10 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ½-inch rigid, extruded polystyrene insulation (at 
exterior walls,) ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or 
self-expanding cork. 

B. Interior Slab Control Joint Sealer:  Two-component, self-leveling, flexible, 100 percent solids, 
epoxy resin and adhesive with a Type A shore durometer hardness of 80 per ASTM D 2240 and 
conforming to ACI 302.1R (5.12-Joint Materials). 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Chem Masters; PolyTops 480. 
b. Euclid Chemical Company (The); DURAL 340 SL 
c. Sika Corporation; Sikadur 51 SL. 

C. Penetrating, Silane Sealer: Single component, minimum 40% silane, waterbased slab sealer that 
forms chemical bond to the concrete. VOC compliant. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions US LLC; MasterProtect H 400. 
b. Chem Masters; Aquanil Plus 40. 
c. Dayton Superior Corporation; Weather Worker 40% J29. 
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D. Bond breakers: Waterborne, VOC compliant form release agent. 

E. Bonding Agent: ASTM C 882/C 882M, liquid bonding agent specifically designed to bond 
fresh cementitious materials to a variety of substrates for interior and exterior applications and 
provide an anti-corrosion coating for reinforcing steel. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; MasterEmaco P 124. 
b. Euclid Chemical Company (The); DURAL LPL MV. 
c. Sika Corporation; Sika Armatec 110 EpoCem. 

F. Non-Shrink Grout: ASTM C 1107, factory-packaged, shrinkage-resistant, nonmetallic 
aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

G. Chemical Anchor Adhesives:  Heavy duty, two component injectable adhesive designed to be 
dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule form will not 
be accepted. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. DeWalt.; AC200+ 
b. Hilti, Inc.; Hit-HY 200A; Hit-HY 200R; Hit-Ice 
c. ITW Redhead; A7+. 

2.11 RECONSTRUCTION AND CORRECTIVE MATERIALS 

A. Corrective Mortar (Industry name is Repair Mortar):  Site-mixed Portland-cement mix for 
vertical and overhead surfaces. Mix dry-pack corrective mortar, consisting of one part 
shrinkage-compensating, Portland cement to two and one-half parts fine aggregate passing a 
No. 16 sieve by damp, loose volume, using only enough water for handling and placing. 

B. Thin Coat Patching Mortar:  Polymer modified, Portland cement, suitable for interior and 
exterior applications.  Featheredge up to 3/16 inch. For thicker applications manufacturer’s 
recommendations to extend mix with an aggregate may apply. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; MasterTop 115FC. 
b. ChemMasters, Inc.; Thin Patch 
c. Euclid Chemical Company (The); Duraltop Flowable Mortar. 

C. Corrective Overlayment (Industry name is Repair Overlayment):  Cement-based, polymer-
modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be 
filled in over a scarified surface to match adjacent floor elevations. For thicker applications 
manufacturer’s recommendations to extend mix with an aggregate may apply. 
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1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic 
cement as defined in ASTM C 219. 

2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 

4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 
ASTM C 109/C 109M. 

2.12 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 
Portland cement in concrete as follows: 

1. Fly Ash:  25 percent, but if used, a minimum of 15 percent. 

a. In slabs to receive Flooring Treatment limit fly ash to a maximum 5 percent by 
weight of the total cementitious materials. 

2. Combined Fly Ash and Pozzolan:  25 percent. 

a. In slabs to receive Flooring Treatment limit combined fly ash and pozzolan to a 
maximum 5 percent by weight of the total cementitious materials. 

3. Ground Granulated Blast-Furnace Slag:  50 percent. 

4. Combined Fly Ash or Pozzolan and Ground Granulated Blast-Furnace Slag:  50 percent 
portland cement minimum, with fly ash or pozzolan not exceeding 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing or plasticizing admixture in all concrete. 
Design mix for optimum placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

3. Use a mid-range, water-reducing admixture in pumped concrete, all concrete slabs 
(including concrete walks), concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50. 



CAST-IN-PLACE CONCRETE  Tetra Tech 

03 30 00 / Page 10 Project No. 339070-22003 Architects & Engineers 

2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings, Piers, Foundation Walls, Grade Beams, Building Walls, or Frame Members:  
Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.50. 

3. Slump Limit:  4 inches, plus or minus 1 inch; or 8 inches for concrete with verified slump 
of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing 
admixture, plus or minus 1 inch. 

4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 
maximum aggregate size. 

B. Interior Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Minimum Cementitious Materials Content:  470 lb/cu. yd.. 
4. Slump Limit:  4 inches, plus or minus 1 inch. 
5. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 
6. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture, at concrete batch 

facility, at manufacturer's recommended rate, but not less than 3.0 lb/cu. yd.. 

C. Interior Suspended Slabs:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Minimum Cementitious Materials Content:  520 lb/cu. yd.. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.  
5. Maximum Water-Cementitious Materials Ratio:  0.50. 
6. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture, at concrete batch facility, 

at manufacturer's recommended rate, but not less than 1.5 lb/cu. yd.. 

D. Interior Suspended Slabs:  Proportion structural lightweight concrete mixture as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Calculated Equilibrium Unit Weight:  115 lb/cu. ft., plus or minus 3 lb/cu. ft. as 

determined by ASTM C 567. 
4. Slump Limit:  4 inches, plus or minus 1 inch. 
5. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 
6. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture, at concrete batch facility, 

at manufacturer's recommended rate, but not less than 1.5 lb/cu. yd.. 
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2.14 CONCRETE MIXTURES FOR EXTERIOR CONCRETE 

A. Exterior Slabs (concrete pads, walks and curbs): Proportion normal-weight concrete mixture as 
follows: 

1. Minimum Compressive Strength:  4500 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 

3. Slump Limit:  4 inches, plus or minus 1 inch; or 8 inches for concrete with verified slump 
of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing 
admixture, plus or minus 1 inch. 

4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 
nominal maximum aggregate size. 

5. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture, at concrete batch 
facility, at manufacturer's recommended rate, but not less than 3.0 lb/cu. yd.. 

2.15 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.16 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade conditions are satisfactory prior to forming or pouring concrete. Owner’s 
Testing Agency shall inspect slab and footing subgrade prior to placing concrete. 

B. Verify that reinforcing, including masonry dowels, is properly in place prior to pouring 
concrete. 

C. Verify that formwork is complete and properly secured prior to placing concrete. 
D. Proceed with installation only after unsatisfactory conditions have been corrected. 
E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 
2. Class B, 1/4 inch for rough-formed finished surfaces to receive parging. 
3.  Class C, 1/2 inch for rough-formed finished surfaces without additional finish, 

permanently exposed. 
4. Class D, 1 inch for concealed, rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 
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3.3 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges." 

2. Install leveling plates, bearing plates, railing sleeves, brackets, and all other embedded 
steel items shown on Drawings. 

3. Install reinforcing steel required for attachment of masonry to concrete structures. 

4. Install sleeves for pipe, conduit and other items passing through cast-in-place structural 
concrete.  Coordinate with other trades for sleeve details, invert elevations, locations, and 
sizes. 

3.4 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, and similar parts of the Work that does not 
support weight of concrete may be removed after cumulatively curing at not less than 50 deg F 
for 24 hours after placing concrete.  Concrete has to be hard enough to not be damaged by form-
removal operations and curing and protection operations need to be maintained. 

1. Leave formwork for slabs,structural elements that supports weight of concrete in place 
until concrete has achieved at least 75 percent of its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and provide corrective work to surfaces of forms to be reused in the Work.  Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for exposed 
surfaces.  Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect. 

3.5 VAPOR BARRIERS 

A. Place, protect, and correct vapor barrier according to ASTM E 1643 and manufacturer's written 
instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 
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3.6 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor barrier.  Correct damage and reseal vapor barrierbefore 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 
weld crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

F. Epoxy-Coated Reinforcement:  Correct cut and damaged epoxy coatings with epoxy corrective 
coating according to ASTM D 3963/D 3963M.  Use epoxy-coated steel wire ties to fasten 
epoxy-coated steel reinforcement. 

G. Field bending or straightening of bars partially embedded in concrete is permitted only where 
shown on the Drawings. 

H. All openings in concrete walls with a dimension of one foot or greater are to have two #5 bars 
on all sides of opening, unless noted otherwise. 

3.7 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Locate joints for suspended slabs in the middle third of spans.  Offset joints in girders a 
minimum distance of twice the beam width from a beam-girder intersection. 

4. Roughen surface of hardened concrete, wet surface, and immediately pour fresh concrete 
against wet surface. 
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C. Control joints in Slabs-on-Grade:  Form weakened-plane control joints, sectioning concrete into 
areas as indicated.  Construct control joints for a depth equal to at least one-fourth of concrete 
thickness as follows: 

1. Sawed Joints:  Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades.  Cut 1/8-inch-wide joints into concrete when cutting action 
will not tear, abrade, or otherwise damage surface and before concrete develops random 
contraction cracks. Space joints as shown on Drawings or, if not indicated, at 12 feet 
average spacing and not exceeding 15 feet.  Locate joints at column centerlines where 
possible. 

D. Isolation Joints in Slabs-on-Grade:  Install joint-filler strips at slab junctions with vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as 
indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Division 07 Section "Joint 
Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints:  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 side of joint. 

3.8 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, (4.3.2.1 Slump Adjustment.)  

1. With each concrete mixture submittal, indicate amounts of mixing water to be withheld 
for later addition at Project site. 

2. Water added must not increase the water-cement ratio past the approved mix design ratio. 

3. Add additional water reducer or plasticizer to mix instead of adding water to achieve 
flowable, workable concrete. Do not add water to concrete after adding these admixtures 
to mixture. 

4. Do not add water after truck is more than half empty. 
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C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 
surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs. 
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F. Hot-Weather Placement:  Comply with ACI 301 and ACI 305R and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 
water 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. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.9 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects corrected and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view. 

B. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.10 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 
or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 
texture. 

1. Apply float finish to surfaces to receive trowel finish and to receive broom finish. 

C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 
ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish 
coating system. 
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a. For fiber reinforced concrete, to provide consolidation and bury surface fibers, 
open slab surfaces to be struck off with a vibrating screed or laser screed.  Where a 
laser screed is used, adjust the magnitude of vibration and control the speed of the 
refracting leveling head to ensure adequate consolidation of the concrete and 
embedment of the fibers.  Magnesium floats in the form of a bullfloat, channel 
radius float, or highway straightedge to be used to establish a surface and close 
tears or open areas.  Do not use wood floats. 

b. For slabs to receive Flooring Treatment, provide a power trowelled finish, do not 
hand trowel. 

2. Flatness and Levelness: Finish surfaces to the following tolerances, according to 
ASTM E 1155, for a randomly trafficked floor surface: 

a. Conventional: Specified overall values of flatness, F(F) 20; and of levelness, 
F(L) 15; with minimum local values of flatness, F(F) 15; and of levelness, F(L) 10; 
for thickset tile finishes and all other floor finishes not noted below. 

b. Moderately Flat: Specified overall values of flatness, F(F) 25; and of levelness, 
F(L) 20; with minimum local values of flatness, F(F) 17; and of levelness, F(L) 15; 
for slabs to receive vinyl composition tile,. 

c. Flat for Slabs on Grade: Specified overall values of flatness, F(F) 35; and of 
levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of 
levelness, F(L) 17; for slabs to receive resilient wood flooring, and . 

3. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.-long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/4 inch. 

4. For all floor finish classifications, also measure floor finish tolerances after slab has cured 
and dried out, within 2 weeks before installation of floor finish materials to establish 
compliance with flooring manufacturer’s tolerance requirements and to determine if 
corrective leveling is required. 

D. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces to receive vinyl 
composition tile.  While concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

E. Broom Finish:  Apply a broom finish to exterior concrete walks, slabs, platforms, steps, ramps, 
and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application. For synthetic fiber reinforced concrete, pull broom in a 
single direction and do not excessively overlap previously textured concrete. 
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F. Exposed Architectural Concrete Surfaces:  Use the same finish procedure for all pours. All 
pours to be done in similar weather conditions. Use breathable sealer after set to prevent 
efflorescence. 

G. Exterior Concrete Walks and Slabs: Apply penetrating, silane sealer per manufacturer’s 
instructions. 

3.11 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

C. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 

2. Construct concrete bases 4 inches high unless otherwise indicated; and extend base not 
less than 6 inches in each direction beyond the maximum dimensions of supported 
equipment unless otherwise indicated or unless required for seismic anchor support. 

3. Minimum Compressive Strength:  4000 psi at 28 days. 

4. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of concrete base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base, and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices.  Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

7. Cast anchor-bolt insert into bases.  Install anchor bolts to elevations required for proper 
attachment to supported equipment. 

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  
Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel finish concrete 
surfaces. 

3.12 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 and 305R for 
hot-weather protection during curing. 



CAST-IN-PLACE CONCRETE  Tetra Tech 

03 30 00 / Page 20 Project No. 339070-22003 Architects & Engineers 

B. Slabs: Protect slabs within building from precipitation accumulation. Immediately remove 
water, snow or ice from surface of slabs within building regardless if source is from 
precipitation, construction activities, etc. 

C. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

D. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period. 

E. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. Protect all slabs 
from precipitation accumulation. 

F. Cure concrete according to ACI 308.1, by one of the following methods: 

1. 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 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 
seven days.  Immediately correct any holes or tears during curing period using cover 
material and waterproof tape. 

a. Use moisture-retaining covers to cure all interior slabs on grade. 

2. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and correct 
damage during curing period. 

a. Ensure compatibility of curing compounds with finish flooring and adhesives, 
prior to use, otherwise provide curing method such as continuous sprinkling, or 
remove curing compound through blast-tracking or similar method prior to 
installation of flooring. 

3.13 JOINT SEALING 

A. Prepare, clean, and install slab control joint sealer according to manufacturer's written 
instructions. 

1. Defer joint sealing until concrete has aged at least one month(s).  Do not seal joints until 
construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry. 

C. Install semirigid joint sealer full depth in saw-cut joints and at least 2 inches deep in formed 
joints.  Overfill joint and trim joint sealer flush with top of joint after hardening. 
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3.14 CONCRETE SURFACE CORRECTIVE WORK 

A. Defective Concrete:  Correct and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be corrected and patched to Architect's approval. 

B. Correcting Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins, exposed or otherwise visible fiber 
reinforcement, and other projections on the surface, and stains and other discolorations that 
cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Remove exposed or otherwise visible fiber 
reinforcement from the concrete surface.  Clean, dampen with water, and brush-coat 
holes and voids with bonding agent.  Fill and compact with corrective mortar before 
bonding agent has dried.  Fill form-tie voids with corrective mortar or cone plugs secured 
in place with bonding agent. 

2. Correct defects on surfaces exposed to view by blending white Portland cement and 
standard Portland cement so that, when dry, corrective mortar will match surrounding 
color.  Patch a test area 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. Correct defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

C. Correcting Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Correct finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions such as exposed or otherwise visible fiber 
reinforcement. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Remove exposed or otherwise visible fiber reinforcement from the concrete surface.  If 
concrete surface is damaged by the process of fiber removal, correct surface as described 
by the remainder of this section. 

4. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with thin coat patching mortar.  Finish 
corrected areas to blend into adjacent concrete. 
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5. Correct other low areas scheduled to remain exposed with a corrective overlayment.  Cut 
out low areas to ensure a minimum corrective overlayment depth of 1/4 inch to match 
adjacent floor elevations.  Prepare, mix, and apply corrective overlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. 

6. Correct defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete. 

7. Correct random cracks and single holes 1 inch or less in diameter with corrective 
overlayment.  Groove top of cracks and cut out holes to sound concrete and clean off 
dust, dirt, and loose particles.  Dampen cleaned concrete.  Place corrective overlayment 
before surface has dried.  Finish to match adjacent concrete.  Keep patched area 
continuously moist for at least 72 hours. 

D. Perform structural reconstruction of existing concrete according to the Drawings. 

3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports, except where 
noted. 

B. Contractor to supply all batch tickets to Owner’s testing agency. Batch tickets to note w/c ratio 
and amount of water allowed to be added at Project site. 

C. Inspections: 

1. Steel reinforcement placement. 

a. Installation of masonry wall reinforcement dowels prior to pouring of elevated 
slabs. 

2. Steel reinforcement welding. 

3. Chemical Anchors: Test 5% of all chemical anchors in tension, randomly selected but in 
varied locations. Testing to be in accordance with ASTM E 488 to the approved 
manufacturer’s allowable loads. Concrete must cure a minimum of 3 days prior to testing. 
Do not test anchors until after the anchor manufacturer’s recommended curing time. If an 
anchor fails during this test additional anchors may be requested to be tested as directed 
by the Architect. 

4. Headed bolts and studs. 
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5. Verification of use of required design mixture. 

6. Concrete placement, including conveying and depositing. 

7. Curing procedures and maintenance of curing temperature. 

8. Verification of concrete strength before removal of shores and forms from beams and 
slabs. 

9. Vapor barrier inspection after installation. To be performed by the vapor barrier 
manufacturer. Verify correct installation according to specifications and details. To be 
performed no more than 48 hours prior to slab pour. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day, nor less than once per each 5000 
square foot of surface area of walls or slabs. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Include corresponding concrete mix batch tickets with each test report. 

3. Indicate amount of water added to batch at Project site. 

4. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change. Measure after slump adjustment. 
Pumped concrete is to be tested at point of placement, with an additional slump test taken 
at point of delivery. 

5. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete;  one test 
for each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

6. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each composite 
sample. 

7. Density (Unit Weight): ASTM C 138/C 138M, fresh unit weight of concrete. Two tests 
per truck load; one at beginning of pour and near end of pour. 

8. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 
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9. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and standard cure six (6) cylinder specimens for each composite sample.  
b. Cast and field cure two (2) standard cylinder specimens for each composite 

sample. 
c. Autoclave curing and oven-drying of test specimens containing synthetic fiber is 

not permitted. 

10. Compressive-Strength Tests:  ASTM C 39/C 39M;  

a. Test two standard cured specimens at 7 days, three specimens at 28 days, and 
retain one specimen for testing at 56 days as deemed necessary by Architect. 

b. Test two field-cured specimens at 28 days. 

c. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

d. If one specimen in the test shows evidence of improper sampling, molding or 
testing, discard the specimen and consider the strength of the remaining cylinders 
to be the test result.  If more than one specimen in a test shows any defects, discard 
the entire test. 

11. Test for workability and air content of each synthetic fiber reinforced concrete mixture 
composite sample taken according to ASTM C172 (except that wet-sieving is not 
permitted) and whenever consistency of concrete appears to vary, according to ASTM C 
1116. 

12. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

13. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi. 

14. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 

15. Nondestructive Testing:  Impact-echo, ultrasonic methods, or other nondestructive 
methods may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 
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16. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

17. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

18. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

E. Measure floor and slab flatness and levelness for “Flat” floor classifications to receive resilient 
wood flooring, according to ASTM E 1155 within 72 hours of finishing. 

END OF SECTION 03 30 00 
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SECTION 04 01 20.19 - UNIT MASONRY RESTORATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Repointing joints with mortar. 

1.3 DEFINITIONS 

A. Rebuilding (Setting) Mortar: Mortar used to set and anchor masonry in a structure, distinct from 

pointing mortar installed after masonry is set in place. 

1.4 SEQUENCING AND SCHEDULING 

A. Work Sequence: Perform unit masonry restoration work in the following sequence, which 

includes work specified in this and other Sections: 

1. Rake out mortar from joints to be repointed. 

2. Point mortar joints. 

3. After reconstruction and repointing have been completed and cured, perform a final 

cleaning to remove residues from this work. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Face brick. 

2. Building brick. 

3. Portland cement. 

04 01 20.19 
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1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For unit masonry restoration specialist including field supervisors and 

workers. 

B. Repointing program. 

C. Quality-control program. 

1.8 QUALITY ASSURANCE 

A. Unit Masonry Restoration Specialist Qualifications: Engage an experienced unit masonry 

restoration firm to perform work of this Section. Firm shall have completed work similar in 

material, design, and extent to that indicated for this Project with a record of successful in-

service performance. Experience in only installing masonry is insufficient experience for 

masonry restoration work. 

1. Field Supervision: Unit masonry restoration specialist firm shall maintain experienced 

full-time supervisors on Project site during times that unit masonry restoration work is in 

progress. 

2. Workers: Persons who are experienced in unit masonry restoration work of types they 

will be performing. 

3. At Contractor's option, work may be divided between two specialist firms: one for 

cleaning work and one for reconstruction/repointing work. 

B. Repointing Program: Prepare a written repointing program that describes repointing process in 

detail, including materials, methods, and equipment to be used; and protection of surrounding 

materials. 

C. Quality-Control Program: Prepare a written quality-control program for this Project to 

systematically demonstrate the ability of personnel to properly follow methods and use 

materials and tools without damaging masonry. Include provisions for supervising performance 

and preventing damage. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 

labeled with manufacturer's name and type of products. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 

use cementitious materials that have become damp. 

C. Store hydrated lime in manufacturer's original and unopened containers. Discard lime if 

containers have been damaged or have been opened for more than two days. 

D. Store sand where grading and other required characteristics can be maintained and 

contamination avoided. 
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1.10 FIELD CONDITIONS 

A. For manufactured reconstruction materials, perform work within the environmental limits set by 

each manufacturer. 

PART 2 - PRODUCTS 

2.1 MORTAR MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for 

cold-weather construction; white or gray, or both where required for color matching of mortar. 

1. Provide cement containing not more than 0.60 percent total alkali when tested according 

to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Mortar Sand: ASTM C144. 

1. Exposed Mortar: Match size, texture, color, and gradation of existing mortar sand as 

closely as possible. Blend several sands if necessary to achieve suitable match. 

D. Water: Potable. 

2.2 MORTAR MIXES 

A. Measurement and Mixing: Measure cementitious materials and sand in a dry condition by 

volume or equivalent weight. Do not measure by shovel; use known measure. Mix materials in 

a clean, mechanical batch mixer. 

1. Mixing Pointing Mortar: Thoroughly mix cementitious materials and sand together 

before adding any water. Then mix again, adding only enough water to produce a damp, 

unworkable mix that retains its form when pressed into a ball. Maintain mortar in this 

dampened condition for 15 to 30 minutes. Add remaining water in small portions until 

mortar reaches desired consistency. Use mortar within one hour of final mixing; do not 

retemper or use partially hardened material. 

B. Mortar: Produce mortar of color required by using specified ingredients. Do not alter specified 

proportions without Architect's approval. 

C. Do not use admixtures in mortar unless otherwise indicated. 

D. Mixes: Mix mortar materials in the following proportions: 

1. Pointing Mortar: 

a. By Type: ASTM C270, Proportion Specification, Type N unless otherwise 

indicated; with cementitious material limited to Portland cement and lime. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

B. Use the gentlest means to perform the Work and take the greatest of care to ensure materials are 

not damaged in the course of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 MASONRY REPOINTING, GENERAL 

A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from 20 

feet away by Architect. 

3.3 REPOINTING 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 

2. Joints indicated as sealant-filled joints. 

3. Joints at locations of the following defects: 

a. Holes and missing mortar. 

b. Cracks that can be penetrated 1/4 inch or more by a knife blade 0.027 inch thick. 

c. Cracks 1/8 inch or more in width and of any depth. 

d. Hollow-sounding joints when tapped by metal object. 

e. Eroded surfaces 1/4 inch or more deep. 

f. Deterioration to point that mortar can be easily removed by hand, without tools. 

g. Joints filled with substances other than mortar. 

B. Do not rake out and repoint joints where not required. 

C. Rake out joints as follows, according to procedures demonstrated in approved mockup: 

1. Remove mortar from joints to depth of joint width plus 1/8 inch, but not less than 1/2 

inch and not less than that required to expose sound, unweathered mortar. Do not remove 

unsound mortar more than 2 inches deep; consult Architect for direction. 

2. Remove mortar from brick and other masonry surfaces within raked-out joints to provide 

reveals with square backs and to expose masonry for contact with pointing mortar. Brush, 

vacuum, or flush joints to remove dirt and loose debris. 

3. Do not spall edges of brick or other masonry units or widen joints. Replace or patch 

damaged brick or other masonry units as directed by Architect. 
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a. Cut out mortar by hand with chisel and resilient mallet. Do not use power-operated 

grinders without Architect's written approval. 

D. Notify Architect of unforeseen detrimental conditions including voids in mortar joints, cracks, 

loose masonry units, rotted wood, rusted metal, and other deteriorated items. 

E. Pointing with Mortar: 

1. Rinse joint surfaces with water to remove dust and mortar particles. Time rinsing 

application so, at time of pointing, joint surfaces are damp but free of standing water. If 

rinse water dries, dampen joint surfaces before pointing. 

2. Apply pointing mortar first to areas where existing mortar was removed to depths greater 

than surrounding areas. Apply in layers not greater than 3/8 inch until a uniform depth is 

formed. Fully compact each layer and allow it to become thumbprint hard before 

applying next layer. 

3. After deep areas have been filled to same depth as remaining joints, point joints by 

placing mortar in layers not greater than 3/8 inch. Fully compact each layer and allow to 

become thumbprint hard before applying next layer. Where existing masonry units have 

worn or rounded edges, slightly recess finished mortar surface below face of masonry to 

avoid widened joint faces. Take care not to spread mortar beyond joint edges onto 

exposed masonry surfaces or to featheredge the mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints as 

demonstrated in approved mockup. Remove excess mortar from edge of joint by 

brushing. 

5. Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 

hours, including weekends and holidays. 

6. Hairline cracking within mortar or mortar separation at edge of a joint is unacceptable. 

Completely remove such mortar and repoint. 

3.4 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 

and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water applied by 

low-pressure spray. 

1. Do not use metal scrapers or brushes. 

2. Do not use acidic or alkaline cleaners. 

B. Clean adjacent nonmasonry surfaces. Use detergent and soft brushes or cloths. 

C. Remove masking materials, leaving no residues that could trap dirt. 

D. Sweep and rake adjacent pavement and grounds to remove mortar and debris. Where necessary, 

pressure wash pavement surfaces to remove mortar, dust, dirt, and stains. 
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3.5 FIELD QUALITY CONTROL 

A. Architect's Project Representatives: Architect will assign Project representatives to help carry 

out Architect's responsibilities at the site, including observing progress and quality of portion of 

the Work completed. Allow Architect's Project representatives use of lift devices and 

scaffolding, as needed, to observe progress and quality of portion of the Work completed. 

B. Notify Architect's Project representatives in advance of times when lift devices and scaffolding 

will be relocated. Do not relocate lift devices and scaffolding until Architect's Project 

representatives have had reasonable opportunity to make inspections and observations of work 

areas at lift device or scaffold location. 

END OF SECTION 04 01 20.19 
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SECTION 04 20 00 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concrete masonry units. 

2. Concrete building brick. 

3. Face brick. 

4. Mortar and grout. 

5. Steel reinforcing bars. 

6. Masonry-joint reinforcement. 

7. Ties and anchors. 

8. Embedded flashing. 

9. Miscellaneous masonry accessories. 

B. Products Installed but not Furnished under This Section: 

1. Steel lintels in unit masonry. 

2. Cavity wall insulation. 

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. NRC: Noise Reduction Coefficient. 

C. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

04 20 00 
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1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. CMUs. 

2. Concrete building brick. 

3. Face brick. 

4. Portland cement. 

5. Colored cement products. 

6. Aggregate for mortar. 

7. Masonry-joint reinforcement for single-wythe masonry. 

8. Masonry-joint reinforcement for multiwythe masonry. 

9. Individual wire ties. 

10. Anchors for connecting CMU to existing masonry. 

11. Adjustable anchors for connecting to structural steel framing. 

12. Joint stabilization anchors. 

13. Adjustable masonry-veneer anchors. 

14. Top-of-wall wind clips. 

15. Top-of-wall concealed wind anchors. 

16. Adhesives, primers, and seam tapes for flashings. 

17. Proprietary cleaner. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Face brick. 

2. Water-repellent admixture. 

3. Flexible flashing. 

4. Drip plate flashing. 

5. Termination bars for flexible flashing. 

6. Compressible filler. 

7. Preformed control-joint gaskets. 

8. Weep/cavity vent products. 

9. Cavity drainage material. 

C. Shop Drawings: For the following: 

1. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315. Show elevations of reinforced walls. Show all anchorage 

and top-of-wall wind clips and concealed wind anchors. 

2. Concrete Masonry Control Joint Layout Plans: Show all concrete masonry unit control 

joint locations, at minimum 1/8 inch = 1 ft. scale. 

a. For each joint, indicate type of control joint; i.e., at columns, indicate if joint is 

provided by the masonry grouted into the column web, or by a joint-stabilization 

anchor.  
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b. Indicate control joint location and type in accordance with the typical masonry 

plan details shown on the Drawings and as specified. 

D. Samples for Initial Selection: 

1. Face brick, in the form of portable display panels. 

2. Colored mortar. 

E. Samples for Verification: For each type and color of the following: 

1. Face brick, in the form of straps of five or more bricks. 

2. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used on 

Project. 

1.7 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 

b. For brick, include size-variation data verifying that actual range of sizes falls 

within specified tolerances. 

c. For exposed brick, include test report for efflorescence according to ASTM C67. 

d. For masonry units, include data and calculations establishing average net-area 

compressive strength of units. 

2. Cementitious materials. Include name of manufacturer, brand name, and type. 

3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 

4. Grout mixes. Include description of type and proportions of ingredients. 

5. Reinforcing bars. 

6. Low-alloy steel reinforcing bars. 

7. Joint reinforcement. 

8. Anchors, ties, and metal accessories. 

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 

ingredients. 

1. Include test reports, according to ASTM C1019, for grout mixes required to comply with 

compressive strength requirement. 

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and 

mortar type, provide statement of average net-area compressive strength of masonry units, 

mortar type, and resulting net-area compressive strength of masonry determined according to 

TMS 602. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 

become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 

use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 

mortar mix in delivery containers on elevated platforms in a dry location or in covered 

weatherproof dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 

and oil. 

1.9 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 

waterproof sheeting at end of each day's work. Cover partially completed masonry when 

construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 

in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches down face next to unconstructed wythe, and hold 

cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 

three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 

exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 

masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 
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D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 

or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost 

or by freezing conditions. Comply with cold-weather construction requirements contained in 

TMS 602. 

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 

deg F and higher and will remain so until masonry has dried, but not less than seven days 

after completing cleaning. 

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 

TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 

color, or a uniform blend within the ranges accepted for these characteristics, from single source 

from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, 

including color for exposed masonry, from single manufacturer for each cementitious 

component and from single source or producer for each aggregate. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 

1. Determine net-area compressive strength of masonry from average net-area compressive 

strengths of masonry units and mortar types (unit-strength method) according to 

TMS 602. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract 

Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 

contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 

defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 

of a walking surface. 

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs 

indicated. 

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a 

qualified testing agency acceptable to authorities having jurisdiction. 
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2.4 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces 

of adjacent units unless otherwise indicated. 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 

2. Provide square-edged units for outside corners unless otherwise indicated. 

B. CMUs: ASTM C90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 2800 psi. 

2. Density Classification: Lightweight unless otherwise indicated. 

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions. 

4. Exposed Faces: Provide uniform fine texture units suitable for painting. 

5. Faces to Receive Plaster: Where units are indicated to receive a direct application of 

plaster, provide textured-face units made with gap-graded aggregates. 

C. Concrete Building Brick: ASTM C55. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 2800 psi. 

2. Density Classification: Lightweight. 

3. Size (Actual Dimensions): 3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long. 

2.5 MASONRY LINTELS 

A. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 

matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 

placed as indicated and filled with coarse grout. Cure precast lintels before handling and 

installing. Temporarily support built-in-place lintels until cured. 

2.6 BRICK 

A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 

color of exposed faces of adjacent units: 

1. For ends of sills and caps and for similar applications that would otherwise expose 

unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 

finished. 

2. Provide special shapes for applications where stretcher units cannot accommodate special 

conditions, including those at corners, movement joints, bond beams, sashes, and lintels. 

3. Provide special shapes for applications requiring brick of size, form, color, and texture on 

exposed surfaces that cannot be produced by sawing. 

4. Provide special shapes for applications where shapes produced by sawing would result in 

sawed surfaces being exposed to view. 
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B. Face Brick: Facing brick complying with ASTM C216. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Glen-Gery 

Lawrenceville Brick Driftwood. 

2. Grade: SW. 

3. Type:  FBS. 

4. Initial Rate of Absorption: Less than 30 g/30 sq. in. per minute when tested according to 

ASTM C67. 

5. Efflorescence: Provide brick that has been tested according to ASTM C67 and is rated 

"not effloresced." 

6. Application: Use where brick is exposed unless otherwise indicated. 

7. Where shown to "match existing" provide face brick matching color range, texture, and 

size of existing adjacent brickwork. 

C. Building (Common) Brick: ASTM C62, Grade SW. 

1. Size: Match size of face brick. 

2. Application: Use where brick is indicated for concealed locations. 

2.7 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-

weather construction. Provide natural color or white cement as required to produce mortar color 

indicated. 

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114. 

B. Hydrated Lime: ASTM C207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of Portland cement and hydrated lime containing 

no other ingredients. 

D. Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use 

in mortar mixes and complying with ASTM C979/C979M. Use only pigments with a record of 

satisfactory performance in masonry mortar. 

E. Colored Cement Products: Packaged blend made from Portland cement and hydrated lime and 

mortar pigments, all complying with specified requirements, and containing no other 

ingredients. 

1. Formulate blend as required to produce color indicated. 

a. Color: As selected from manufacturer’s standard colors. 

2. Pigments shall not exceed 10 percent of Portland cement by weight. 

F. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 

crushed stone. 
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2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 

No. 16 sieve. 

3. White-Mortar Aggregates: Natural white sand or crushed white stone. 

4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color. 

G. Aggregate for Grout: ASTM C404. 

H. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with 

CMUs containing integral water repellent from same manufacturer. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. GCP Applied Technologies, Inc.; Dry-Block Mortar Admixture. 

b. Master Builders Solutions Admixtures US, LLC; MasterPel 240MA. 

I. Water: Potable. 

2.8 REINFORCEMENT 

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60. 

B. Low-Alloy Steel Reinforcing Bars: Where reinforcement is to be welded, provide reinforcing 

bars meeting ASTM A706/A706M, deformed. 

C. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 

unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (9 

gage) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars 

indicated. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Wire Rebar 

Positioner (376). 

b. Hohmann & Barnard, Inc.; RB Rebar Positioners or RB-Twin Rebar Positioners. 

c. Wire-Bond; Figure 8 Rebar Positioners. 

D. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 

1. Interior Walls:  Hot-dip galvanized carbon steel. 

2. Exterior Walls:  Stainless steel. 

3. Wire Size for Side Rods: 0.148-inch diameter (9 gage). 

4. Wire Size for Cross Rods: 0.148-inch diameter (9 gage). 

5. Wire Size for Veneer Ties:  0.187-inch diameter. 

6. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c. 

7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

http://www.specagent.com/LookUp/?ulid=9954&mf=04&src=wd
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E. Masonry-Joint Reinforcement for Single-Wythe Masonry: Horizontal ladder or truss type with 

single pair of side rods. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Ladder-

Type Masonry Wall Reinforcement (1100). 

b. Hohmann & Barnard, Inc.; 220 Ladder Mesh Reinforcement or 120 Truss-Mesh. 

c. Wire-Bond; Series 200 Ladder Mesh or 300 Truss Mesh 2 Wire. 

F. Masonry-Joint Reinforcement for Multiwythe Masonry: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; 270 Ladder or 170 Truss Eye-Wire. 

b. Wire-Bond; Series 800 Ladder or 900 Truss Level-Eye (Hook & Eye). 

2. Adjustable (two-piece) type, ladder or truss design, with one side rod at each face shell of 

backing wythe and with separate adjustable ties with pintle-and-eye connections having a 

maximum horizontal play of 1/16 inch and maximum vertical adjustment of 1-1/4 inches. 

Size ties to extend at least halfway through facing wythe but with at least 5/8-inch cover 

on outside face. 

2.9 TIES AND ANCHORS 

A. General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-

inch cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 

comply with the following unless otherwise indicated: 

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, 

Class B-2 coating. 

2. Stainless Steel Wire: ASTM A580/A580M, Type 304. 

3. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, 

with ASTM A153/A153M, Class B coating. 

4. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304. 

5. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Double Eye 

Rod Anchor (262) and Double Pintle Tie (263). 

b. Hohmann & Barnard, Inc.; Adjustable Wall Ties (Pintles & Eyes). 
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2. Where wythes do not align or are of different materials, use adjustable ties with pintle-

and-eye connections having a maximum adjustment of 1-1/4 inches. 

3. Wire: Fabricate from 3/16-inch-diameter, hot-dip galvanized steel wire. 

D. Anchors for Connecting CMU to Existing Masonry: Corrugated strips formed from 0.060-inch-

thick (16 gage) steel sheet, hot-dip galvanized after fabrication, 1-1/4 inch wide, with 1-1/2 inch 

bend.  

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; #187 Hole-

Type Brick Veneer Anchor. 

b. Wire-Bond; #2501 Veneer Anchor Corrugated. 

E. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 

vertical or horizontal adjustment but resist tension and compression forces perpendicular to 

plane of wall. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; 359-C - Weld-On Ties and VBT – Vee Byna-Ties. 

b. Wire-Bond; #1000C Type I Continuous Weld-On Anchors and #1100 Triangular 

Ties. 

2. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip 

galvanized steel wire. 

3. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip 

galvanized steel wire. 

F. Joint Stabilization Anchors: Provide anchors that bond masonry walls across expansion and 

control joints while allowing lateral movement, made from hot-dip galvanized-steel. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Control 

Joint Anchor (353). 

b. Hohmann & Barnard, Inc.; Slip-Set Stabilizer. 

c. Wire-Bond; #1700 Control Joint Anchor. 

G. Adjustable Masonry-Veneer Anchors: 

1. General: Provide anchors that allow vertical adjustment but resist a 100-lbf load in both 

tension and compression perpendicular to plane of wall without deforming or developing 

play in excess of 1/16 inch. 
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2. Fabricate wire ties from 0.187-inch- diameter, stainless steel wire unless otherwise 

indicated. 

3. Screw-Attached, Thermally-Isolated, Masonry-Veneer Anchors: Wire tie and a 

corrosion-resistant, self-drilling, barrel screw designed to receive wire tie. Barrel has 

gasketed washer head that covers hole in insulation. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; 

Original Pos-I-Tie Veneer Anchoring Clip (75), Pos-I-Tie ThermalClip 

(75TC), and Pintle Wire Tie for ThermalClip (282-N). 

2) Hohmann & Barnard, Inc.; Thermal 2-Seal Wing Nut Anchor and 

Adjustable Wall Ties (pintle). 

3) Wire-Bond; #4522 SureTie WS, #4590 Thermal Grip Washer, and #4515 

SureTie Double Hook. 

H. Top-of-Wall Wind Clips: Provide bent, galvanized steel plate clips as detailed on Drawings. 

I. Top-of-Wall Concealed Wind Anchors: Provide hot dip galvanized steel anchors with a 

deflection sleeve as detailed on Drawings. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; #419 Pin 

Type Stabilizing Wall Anchor (419) with Plastic Tube (421). 

b. Hohmann & Barnard, Inc.; Partition Top Anchor, PTA 420 HS with PTA Tube. 

c. Wire-Bond; PTA #4301 Partition Top Anchor with PTA tube. 

2.10 EMBEDDED FLASHING MATERIALS 

A. Flexible Flashing: Use the following unless otherwise indicated: 

1. Copper-Laminated Flashing:  7-oz./sq. ft. copper sheet bonded between two layers of 

glass-fiber cloth/polymer fabric; non-asphaltic type. Use only where flashing is fully 

concealed in masonry. 

a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products, Inc.; Copper Sealtite 2000. 

2) Wire-Bond; Copper Seal (Copper Fabric Flashing) #4140. 

3) York Manufacturing, Inc.; Multi-Flash 500. 
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B. Drip Plate Flashing: Fabricate from copper to shape indicated, including inside corners, outside 

corners, and end dams. Provide hemmed edge drip plate flashing materials with foam seal and 

adhesive strip as follows: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Hohmann & 

Barnard, Inc.; FTS Series Drip Plate or comparable product. 

2. Width: Not less than 3 inches. 

3. Copper: 16-oz./sq. ft. 

C. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products 

or products recommended by flashing manufacturer for bonding flashing sheets to each other 

and to substrates. 

D. Termination Bars for Flexible Flashing:  Stainless steel bars not less than 1/8 inch by 1 inch. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Termination 

Bar (1050). 

b. Hohmann & Barnard, Inc.; T1 - Termination Bar. 

c. Wire-Bond; #4200 Termination Bar. 

2.11 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; NS – Closed Cell Neoprene Sponge. 

b. Wire-Bond; #3300 Expansion Joint. 

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying 

with ASTM D2000, Designation M2AA-805 and designed to fit standard sash block and to 

maintain lateral stability in masonry wall; size and configuration as indicated. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; RS Series – Rubber Control Joint. 

b. Wire-Bond; Rubber Control Joint. 

C. Weep/Cavity Vent Products: Use the following unless otherwise indicated: 

1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch less than 

depth of outer wythe, in color selected from manufacturer's standard. 
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a. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) Advanced Building Products, Inc.; Mortar Maze Weep Vents. 

2) Heckmann Building Products Inc., Div. of Mechanical Plastics Corp.; Cell 

Vent (85). 

3) Hohmann & Barnard, Inc.; QV – Quadro-Vent. 

4) Wire-Bond; #3601 Cell Vent. 

D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade 

within the wall cavity. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Hohmann & Barnard, Inc.; Mortar Trap or Mortar Web. 

b. Mortar Net Solutions; WallDefender. 

c. Wire-Bond; Cavity Net DT or Cavity Net. 

2. Configuration: Provide one of the following: 

a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7 

inches deep that prevent clogging with mortar droppings. 

b. Strips, not less than 3/4 inch thick and 10 inches high, with dimpled surface 

designed to catch mortar droppings and prevent weep holes from clogging with 

mortar. 

2.12 MASONRY CLEANERS 

A. Proprietary Cleaner: Manufacturer's standard-strength cleaner designed for removing 

mortar/grout stains, efflorescence, and other new construction stains from new masonry without 

discoloring or damaging masonry surfaces. Use product expressly approved for intended use by 

cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Prosoco, Inc. 

2.13 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 

indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Use Portland cement-lime mortar unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 

Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 

before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the 

following types of mortar for applications stated unless another type is indicated. 

1. For concrete masonry unit backup in exterior walls, masonry bearing walls, shear walls 

and masonry below grade or in contact with earth, use Type S. Not for use in masonry 

veneer construction. 

2. Use Type N mortar in all masonry veneer construction and in all masonry construction 

other than noted in the requirements for Type S mortar above. 

D. Pigmented Mortar: Use colored cement product. 

1. Application: Use pigmented mortar for exposed mortar joints with the following units: 

a. Decorative CMUs. 

b. Pre-faced CMUs. 

c. Face brick. 

E. Grout for Unit Masonry: Comply with ASTM C476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602 for dimensions of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C476, Table 1 or paragraph 4.2.2 for 

specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. At new walls – Provide grout with a slump of 8 to 11 inches as measured according to 

ASTM C143/C143M. 

4. At existing interior walls – Provide grout with a slump of 10 to 11 inches as measured in 

accordance with ASTM C143/C143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

1. Verify that foundations are within tolerances specified. 

2. Verify that reinforcing dowels are properly placed. 

3. Verify that substrates are free of substances that impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 

actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION, GENERAL 

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 

shown. Build single-wythe walls to actual widths of masonry units, using units of widths 

indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry. After installing 

equipment, complete masonry to match construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 

unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 

units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 

textures. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry. 

G. Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per 

minute when tested according to ASTM C67. Allow units to absorb water so they are damp but 

not wet at time of laying. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 

minus 1/4 inch. 

2. For location of elements in plan, do not vary from that indicated by more than plus or 

minus 1/2 inch. 

3. For location of elements in elevation, do not vary from that indicated by more than plus 

or minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 

inch in 10 feet, or 1/2-inch maximum. 

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet, 

3/8 inch in 20 feet, or 1/2-inch maximum. 

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 

1/4 inch in 20 feet, or 1/2-inch maximum. 
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5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 

inch in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 

inch in 10 feet or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 

than 1/16 inch except due to warpage of masonry units within tolerances specified for 

warpage of units. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 

with a maximum thickness limited to 1/2 inch. 

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch. 

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch or minus 1/4 inch. 

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 

1/8 inch. 

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line 

by more than 1/16 inch from one masonry unit to the next. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 

Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 

other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 

running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 

corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 

than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with 

less-than-nominal 4-inch horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 

course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 

mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 

masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. 

Fill in solidly with masonry around built-in items. 
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F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 

metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and 

similar items unless otherwise indicated. 

I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof 

structure above unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 

above. 

2. Fasten top-of-wall wind clips or concealed wind anchors to structure above. Grout cells 

of CMUs solidly and space clips or anchors four feet on center maximum or as indicated 

on Drawings. 

3. At fire-rated partitions, treat joint between top of partition and underside of structure 

above to comply with Division 07 Section "Joint Firestopping." 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay CMUs as follows: 

1. Bed face shells in mortar and make head joints of depth equal to bed joints. 

2. Bed webs in mortar in all courses of piers, columns, and pilasters. 

3. Bed webs in mortar in grouted masonry, including starting course on footings. 

4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 

5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed 

anchors and ties in mortar. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient 

mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head 

joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 

thickness unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than 

paint) unless otherwise indicated. 

E. Cut joints flush where indicated to receive air barriers unless otherwise indicated. 
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3.6 COMPOSITE MASONRY 

A. Bond wythes of composite masonry together as follows: 

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints. 

a. Use adjustable-type (two-piece-type) reinforcement. 

B. Collar Joints: Solidly fill collar joints by parging face of first wythe that is laid and shoving 

units of other wythe into place. 

C. Corners: Provide interlocking masonry unit bond in each wythe and course at corners unless 

otherwise indicated. 

1. Provide continuity with masonry-joint reinforcement at corners by using prefabricated L-

shaped units as well as masonry bonding. 

D. Intersecting and Abutting Walls: Unless vertical expansion or control joints are shown at 

juncture, bond walls together as follows: 

1. Provide continuity with masonry-joint reinforcement by using prefabricated T-shaped 

units. 

3.7 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Masonry-Joint Reinforcement: Installed in horizontal mortar joints. 

a. Use adjustable-type (two-piece-type) reinforcement. 

2. Adjustable Masonry-Veneer Anchors: Comply with requirements for anchoring masonry 

veneers. 

B. Keep cavities clean of mortar droppings and other materials during construction. Bevel beds 

away from cavity, to minimize mortar protrusions into cavity.  

C. Install air barrier system to comply with Division 07 Section “Fluid-Applied Membrane Air 

Barriers.” 

D. Installing Cavity Wall Insulation: Place small dabs of adhesive, spaced approximately 12 inches 

o.c. both ways, on inside face of insulation boards, or attach with plastic fasteners designed for 

this purpose. Fit courses of insulation between wall ties and other confining obstructions in 

cavity, with edges butted tightly both ways. Press units firmly against inside wythe of masonry 

or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation, air 

barrier, and masonry. 
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3.8 ANCHORED MASONRY VENEERS 

A. Anchor masonry veneers to wall framing and masonry backup with masonry-veneer anchors to 

comply with the following requirements: 

1. Fasten screw-attached anchors through sheathing to wall framing and masonry backup 

with metal fasteners of type indicated. Use two fasteners unless anchor design only uses 

one fastener. 

2. Embed tie sections in masonry joints. 

3. Locate anchor sections to allow maximum vertical differential movement of ties up and 

down. 

4. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c. 

horizontally, with not less than one anchor for each 2 sq. ft. of wall area. Install additional 

anchors within 12 inches of openings and at intervals, not exceeding 8 inches, around 

perimeter. 

B. Provide not less than 2 inches of airspace between back of masonry veneer and face of 

insulation. 

1. Keep airspace clean of mortar droppings and other materials during construction. Bevel 

beds away from airspace, to minimize mortar protrusions into airspace.  

3.9 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 

inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 

1. Space reinforcement not more than 16 inches o.c. 

2. Space reinforcement not more than 8 inches o.c. in parapet walls. 

3. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 

column fireproofing, pipe enclosures, and other special conditions. 
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3.10 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 

or concrete, to comply with the following: 

1. Provide an open space not less than 2 inches wide between masonry and structural steel 

or concrete unless otherwise indicated. Keep open space free of mortar and other rigid 

materials. 

2. Anchor masonry with anchors embedded in masonry joints and attached to structure. 

3. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c. 

horizontally. 

3.11 CONTROL AND EXPANSION JOINTS 

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. 

Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement. 

1. Locate joints as indicated on Drawings; if not indicate, locate vertical joints not more 

than 20 feet o.c. for expansion joints in masonry veneer and 24 feet o.c. for control joints 

in concrete masonry. 

B. Form control joints in concrete masonry as follows: 

1. Install preformed control-joint gaskets designed to fit standard sash block. 

2. At steel columns, construct control-joint according to Drawings. 

C. Form expansion joints in brick as follows: 

1. Build in compressible joint fillers where indicated. 

2. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8 

inch for installation of sealant and backer rod specified in Division 07 Section "Joint 

Sealants." 

3.12 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 12 inches for brick-size 

units and 24 inches for block-size units are shown without structural steel or other supporting 

lintels. 

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 
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3.13 FLASHING, WEEP HOLES, AND CAVITY VENTS 

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated. Install cavity vents 

at shelf angles, ledges, and other obstructions to upward flow of air in cavities, and where 

indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing. Where flashing is within mortar joint, place through-wall flashing on 

sloping bed of mortar and cover with mortar. Before covering with mortar, seal 

penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 

manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 

wythe, turned up a minimum of 12 inches, and at least 6 inches above the top of cavity 

drainage material or to height as recommended by cavity drainage material manufacturer. 

Fasten upper edge of flexible flashing to inner wythe through termination bar.  

3. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, 

and up face of sheathing at least 12 inches, and at least 6 inches above the top of the 

cavity drainage material or to height as recommended by cavity drainage material 

manufacturer. Fasten upper edge of flexible flashing to sheathing through termination 

bar. 

4. Apply a continuous bead of compatible sealant to the top of the termination bar. 

5. At lintels, extend flashing a minimum of 6 inches into masonry at each end. At heads and 

sills, extend flashing 6 inches at ends and turn up not less than 2 inches to form end dams. 

6. Install metal drip plate flashing beneath flexible flashing at exterior face of wall as 

recommended by manufacturer. Stop flexible flashing 1/2 inch back from outside face of 

wall and adhere flexible flashing to top of metal drip plate flashing. 

C. Install weep holes in exterior wythes and veneers in head joints of first course of masonry 

immediately above embedded flashing. 

1. Use specified weep/cavity vent products to form weep holes. 

2. Space weep holes 24 inches o.c. unless otherwise indicated. 

D. Place cavity drainage material in airspace behind veneers to comply with configuration 

requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article. 

E. Install cavity vents in head joints in exterior wythes at 24 inches o.c. unless otherwise indicated. 

Use specified weep/cavity vent products to form cavity vents. 

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install 

through-wall flashing and weep holes above horizontal blocking. 
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3.14 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 

reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, 

tie, and support forms to maintain position and shape during construction and curing of 

reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 

sufficiently to carry their own weight and that of other loads that may be placed on them 

during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 

strength to resist grout pressure (minimum of 4 hours). 

1. Comply with requirements in TMS 602 for cleanouts and for grout placement, including 

minimum grout space and maximum pour height. 

2. At new walls – Limit height of vertical grout pours to not more than 60 inches. 

3. At existing walls – Limit height of vertical grout pours to not more than 12.67 ft. 

3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 

and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform 

tests and inspections. Retesting of materials that fail to comply with specified requirements shall 

be done at Contractor's expense. 

B. Inspections: Special inspections according to Level 3 in TMS 402. 

1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 

E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C67 for 

compressive strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 

compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 

ASTM C780. 
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H. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019. 

I. Reinforcement Inspections: Inspect reinforcement for size and placement. 

J. Grout and Mortar Inspection: Inspect grout and mortar mixing operations to ensure mix 

proportions and procedures comply with specified requirements. 

K. Tie and Anchor Inspections: Inspect ties and anchors for type, spacing, and proper installation. 

L. Flashing and Accessories Inspections: Inspect flashing and accessories for type and proper 

installation. 

M. Cold-Weather and Hot-Weather Inspections: Inspect masonry construction operations for 

compliance with specified cold-weather and hot-weather procedures. 

3.16 CORRECTING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units. Install new units to match adjoining units; install 

in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 

completely fill with mortar. Point up joints, including corners, openings, and adjacent 

construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 

where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar 

fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 

with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent or polyethylene film and waterproof masking 

tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 

Notes 20. 
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6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 

7. Clean masonry with a proprietary cleaner applied according to manufacturer's written 

instructions. 

END OF SECTION 04 20 00 



Tetra Tech STRUCTURAL STEEL FRAMING 
Architects & Engineers Project No. 339070-22003 05 12 00 / Page 1 

SECTION 05 12 00 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 
2. Fiberglass reinforced polymer (FRP) fabrications 
3. Primer. 
4. Non-Shrink Grout. 

1.3 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

B. Architecturally Exposed Structural Steel:  Structural steel designated as "architecturally exposed 
structural steel" or "AESS" on Drawings. 

C. Demand Critical Welds:  Those welds, the failure of which would result in significant 
degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are 
indicated as "Demand Critical" or "Seismic Critical" on Drawings. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Provide details of simple shear connections required by the Documents to be 
selected or completed by structural-steel fabricator, including comprehensive engineering 
design by a qualified professional engineer (licensed in the State of New York), to withstand 
loads indicated, comply with other information and restrictions indicated, and certifying that the 
design is in compliance with the Building Code of New York. 

1.5 SUBMITTALS 

A. Action Submittals: 
 
1. Product Data:  For each type of product indicated. 

a. High-strength bolts, nuts and washers 
b. Direct-tension indicators 

05 12 00 
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c. Zinc-coated high strength bolts, nuts and washers 
d. Tension-control, high-strength bolt-nut-washer assemblies 
e. Zinc-coated tension-control, high-strength bolt-nut-washer assemblies 
f. Shear stud connectors 
g. Unheaded anchor rods 
h. Headed anchor rods 
i. Threaded rods 
j. Post-installed Anchors 
k. Eye Bolts and nuts 
l. Fiberglass reinforced polymer structural shapes 
m. Galvanizing repair paint 
n. Non-Shrink Grout 

2. Shop Drawings:  Show fabrication of structural-steel components. 

a. Include FRP structural shapes with structural steel shop drawings. 

b. Anchor Rod/Embedded Item Layout Plans and Details: Show anchor rod layout, 
dimensions, elevation, orientation and details of anchor rods, leveling plates and 
other items embedded in concrete.  

1) Submit anchor rod/embedded item plans and obtain Architect's approval 
prior to submitting erection plans.   

c. Erection Plans and Details:  Include member layout, dimensions, elevations, 
member sizes, erection details, and all information required for erection.  

1) Submit erection plans and obtain Architect's approval prior to submitting 
fabrication details.   

d. Fabrication Details:  Submit drawings indicating all details necessary for shop 
fabrication and erection of each individual steel member. 

1) For all connections detailed, submit a delegated design submittal with, or 
prior to, the submission of the fabrication details. Calculations to be 
performed using LRFD. 

2) Detail simple shear connections to withstand loads indicated and comply 
with other information and restrictions indicated. 

a) Select and complete connections using AISC 360 and LRFD. 

b) Provide connections, at a minimum, sized for beam end reactions 
shown on Drawings and per Tables 10-1, 10-2, 10-3 or 10-4, AISC 
Steel Construction Manual. Unless otherwise noted, beam end 
reactions are given at factored load level.  

 
3) Include details of cuts, connections, splices, camber, holes, and other 

pertinent data. 
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4) Indicate welds by standard AWS symbols, distinguishing between shop and 
field welds, and show size, length, and type of each weld.  Show backing 
bars that are to be removed and supplemental fillet welds where backing 
bars are to remain. 

5) Indicate type, size, and length of bolts, distinguishing between shop and 
field bolts.  Identify pretensioned and slip-critical high-strength bolted 
connections. 

6) Identify demand critical welds. 
 

3. Delegated Design Submittal:  Connection design calculations, using LRFD method. 

a. Select and complete connections using AISC 360 and LRFD. 

b. Provide connections, at a minimum, sized for beam end reactions shown on 
Drawings and per Tables 10-1, 10-2, 10-3 or 10-4, AISC Steel Construction 
Manual. Unless otherwise noted, beam end reactions are given at factored load 
level. 

c. Provide calculations for checking of all beam copes, blocks, or cuts. Provide 
reinforcement and calculations for reinforcement where required by design. 

d. Provide individual designs for other connections such as: splices, tension 
connections, and truss connections. 

e. Connections labeled on Drawings as “Fully Detailed” require no further design.  
Provide such connections exactly as detailed. 

f. Include cover letter. 

1) List of all fabrication details sheets reviewed. 

2) Statement indicating fabrication details sheets have been reviewed and 
connections provided are capable of supporting end reactions noted on 
Documents. 

g. Complete attached “Connection Design Table.” 

h. All documents to be stamped and signed by the qualified professional engineer 
responsible for their preparation. 

B. Informational Submittals: 

1. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):  
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each 
welded joint whether prequalified or qualified by testing, including the following: 

 
a. Power source (constant current or constant voltage). 
b. Electrode manufacturer and trade name, for demand critical welds. 
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2. Mill test reports for structural steel, including chemical and physical properties. 

3. Product Test Reports:  For the following: 

a. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
b. Direct-tension indicators. 
c. Tension-control, high-strength bolt-nut-washer assemblies. 
d. Shear stud connectors. 
e. Fiberglass reinforced polymer structural shapes. 
f. Non-shrink grout. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD is preferred. At 
least 10 projects completed of a similar size and scope to Project. 

1. If fabricator is not designated an AISC-Certified Plant, see Source Quality Control 
Article for Contractor responsibilities. 

2. A qualified manufacturer of FRP material that is certified to the ISO-9001:2000 standard 
and with a minimum of five years’ experience in the manufacture of FRP structural 
shapes. 

B. A qualified fabricator of FRP material with a minimum of five years’ experience in the 
fabrication of FRP structural shapes.  Installer Qualifications:  At least 10 projects completed of 
similar size and scope. 

C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

1. Welders and welding operators performing work on bottom-flange, demand-critical 
welds shall pass the supplemental welder qualification testing, as required by AWS D1.8.  
FCAW-S and FCAW-G shall be considered separate processes for welding personnel 
qualification. 

D. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 341 and AISC 341s1. 
3. AISC 360. 
4. RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts." 

E. Structural Preconstruction Conference:  Attend conference at Project site. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from corrosion and deterioration. 
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1. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 
repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

1.8 COORDINATION 

A. Coordinate installation of anchorage items to be embedded in or attached to other construction 
without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and 
directions for installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 
B. Channels and Angles:  ASTM A 572/A 572M, Grade 50. 
C. Plate and Bar:  ASTM A 36/A 36M. 
D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 
E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 
F. Steel Castings:  ASTM A 216/A 216M, Grade WCB with supplementary requirement S11. 
G. Steel Forgings:  ASTM A 668/A 668M. 
H. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers:  ASTM F3125, Grade A325, Type 1, heavy-hex steel 
structural bolts, 3/4-inch diameter unless noted otherwise on Drawings; ASTM A 563, Grade C, 
heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel washers; all with 
plain finish. 

1. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with plain 
finish. 

B. High-Strength Bolts, Nuts, and Washers:  ASTM F3125, Grade A490, Type 1, heavy-hex steel 
structural bolts or tension-control, bolt-nut-washer assemblies with splined ends; ASTM A 563, 
Grade DH, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel 
washers with plain finish. 

1. Direct-Tension Indicators:  ASTM F 959, Type 490, compressible-washer type with plain 
finish. 
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C. Zinc-Coated High-Strength Bolts, Nuts, and Washers:  ASTM F3125, Grade A325, Type 1, 
heavy-hex steel structural bolts; ASTM A 563, Grade DH heavy-hex carbon-steel nuts; and 
ASTM F 436, Type 1, hardened carbon-steel washers. For exposed exterior structural steel and 
structural steel in moist environments connections only. 

1. Finish:  Hot-dip or mechanically deposited zinc coating. 
2. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with 

mechanically deposited zinc coating finish. 

D. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F3125, Grade F1852, 
Type 1, heavy-hex head assemblies consisting of steel structural bolts with splined ends, ASTM 
A563, Grade DH heavy-hex carbon-steel nuts, and ASTM F436, Type 1, hardened carbon-steel 
washers with plain finish. 

E. Zinc-Coated Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F3125, 
Grade F1852, Type 1, heavy-hex head assemblies consisting of steel structural bolts with 
splined ends, ASTM A563, Grade DH heavy-hex carbon-steel nuts, and ASTM F436, Type 1 
hardened carbon-steel washers. For exposed exterior structural steel and structural steel in moist 
environments connections only. 

1. Finish:  Hot-dip or mechanically deposited zinc coating. 

F. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight. 

1. Nuts:  ASTM A 563 heavy-hex carbon steel. 
2. Plate Washers:  ASTM A 36/A 36M carbon steel. 
3. Washers:  ASTM F 436, Type 1, hardened carbon steel. 
4. Finish:  Plain. 

G. Threaded Rods:  ASTM A 36/A 36M. 

1. Nuts:  ASTM A 563 heavy-hex carbon steel. 
2. Washers:  ASTM F 436, Type 1, hardened carbon steel. 
3. Finish:  Plain. 

H. Post-installed Anchors:  chemical anchors. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5 unless otherwise indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 2 
stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594. 

3. Chemical Anchor Adhesives: Heavy duty, two component injectable adhesive designed 
to be dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule 
form will not be accepted. 

a. Products for anchoring into concrete and grout-filled masonry: Subject to 
compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 
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1) DeWalt; AC200+. 
2) Hilti, Inc.; HIT-HY 200R; HIT-HY 200A; HIT-ICE. 
3) ITW Redhead; A7+. 

b. Products for anchoring into masonry other than grout-filled masonry: Subject to 
compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following: 

1) DeWalt; AC200+. 
2) Hilti, Inc.; HIT-HY 270. 
3) ITW Redhead; A7+. 

I. Eye Bolts and Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030. 

2.3 FIBERGLASS REINFORCED POLYMER STRUCTURAL SHAPES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
 
1. Fibergrate Composite Structures, Inc. 
2. Southwell Corporation. 
3. Strongwell Corporation. 
4. Structural Fiberglass, Inc. 

B. General Material Properties:  

1. All materials are to be manufactured by the pultrusion process with a glass content 
minimum of 45 percent, maximum of 55 percent by weight. 

2. Fiberglass reinforcement shall be a combination of continuous roving, continuous strand 
mat, and surfacing veil in sufficient quantities as needed by the application and/or 
physical properties required. 

3. Resins shall be non-fire retardant isophthalic polyester with chemical formulation 
necessary to provide the corrosion resistance, strength and other physical properties as 
required. 

4. All finished surfaces of FRP shapes shall be smooth, resin rich, free of voids and without 
dry spots, cracks, crazes or unreinforced areas.  All glass fibers shall be well covered with 
resin to protect against their exposure due to wear or weathering. 

5. All material shall be further protected from ultraviolet (UV) attack with integral UV 
inhibitors in the resin and a synthetic surfacing veil to produce a resin rich surface. 
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C. Structural Properties: FRP material to meet the following minimum longitudinal mechanical 
properties: 

Property ASTM Method Value 

Tensile Strength D 638 20,000 psi 

Tensile Modulus D 638 1.8 x 106 psi  

Flexural Strength D 790 24,000 psi  

Flexural Modulus D 790 2.0 x 106 psi  

Coefficient of Thermal Expansion D 696 8.0 x 10-6 in/in/deg F  

Flame Spread E 84 25 or less 

2.4 PRIMER 

A. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

B. Provide primers that comply with Division 09 Section “High Performance Coatings” and the 
following: 

1. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior High-
Performance Coating Schedule: General Use. 

2. Interior Structural Steel in Moist Environment:  Refer to First Coat for Steel, Galvanized-
Metal, and Non-Ferrous Metal Substrates in Interior High-Performance Coating 
Schedule: Pool/Bus Wash Environments. 

3.  Exposed Exterior Structural Steel: Refer to First Coat for Steel Substrates in Exterior 
High-Performance Coating Schedule. 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it and meeting ASTM A 780. 

2.5 NON-SHRINK GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, shrinkage-resistant, 
nonmetallic aggregate grout, noncorrosive and non-staining, mixed with water to consistency 
suitable for application and a 30-minute working time. 

2.6 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360. 

1. Camber structural-steel members where indicated. 
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2. Fabricate beams with rolling camber up. 
3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 
4. Mark and match-mark materials for field assembly. 
5. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in 
AWS D1.1/D1.1M. 

C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. Holes to be 
standard holes unless shown otherwise on Drawings. 

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 3, "Power Tool Cleaning." 

F. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  
Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M 
and manufacturer's written instructions. 

G. Holes:  Provide holes required for securing other work to structural steel and for other work to 
pass through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes 
or enlarge holes by burning. 

2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 
steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

H. Architecturally Exposed Structural Steel: Fabricate to the requirements of AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

I. FRP Structural Shapes: 

1. Measurements: Structural Shapes supplied shall meet the minimum dimensional 
requirements as shown or specified.  The Contractor shall provide and/or verify 
measurements in field for work fabricated to fit field conditions as required by 
manufacturer to complete the work. Determine correct size and locations of required 
holes or coping from field dimensions before structural shape fabrication. 

2. Sealing: All shop fabricated cuts or drilling shall be coated with vinyl ester resin to 
provide maximum corrosion resistance. 

3. All finished surfaces of FRP items and fabrications shall be smooth, resin rich, free of 
voids and without dry spots, cracks, crazes or unreinforced areas. 
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2.7 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Snug tightened or pretensioned and slip critical where indicated on 
Drawings. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Assemble and weld built-up sections by methods that will maintain true alignment of 
axes without exceeding tolerances in AISC 303 for mill material. 

2.8 SHOP PRIMING 

A. Shop prime the following structural steel members only: 

1. Interior structural steel exposed to view, and interior lintels. 
2. Structural steel in exterior walls and lintels in exterior walls. 
3. Exposed exterior structural steel. 
4. Structural steel in moist environments. 
5. Structural steel to receive exposed intumescent mastic fire-resistive coatings. 

B. For members to receive primer leave following locations unprimed: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing) except at moist 

environments. 
5. Galvanized surfaces unless noted to be primed. 

C. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces according to Division 09 Section “High 
Performance Coatings”. 

1. ASTM D 6386, “Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated 
Iron and Steel Product and Hardware Surfaces for Painting,” for galvanized surfaces 
noted to be painted.  

D. Priming:   

1. Immediately after surface preparation, apply one coat of primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness as listed below.  Use priming methods that result in full 
coverage of joints, corners, edges, and exposed surfaces. 
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2. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

3. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  
Change color of second coat to distinguish it from first. 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A 123/A 123M. 

1. Fill vent and drain holes that will be exposed in the finished Work unless they will 
function as weep holes, by plugging with zinc solder and filing off smooth. 

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency:  If fabricator is not designated an AISC-Certified Plant then the Contractor 
shall engage an independent testing and inspecting agency to perform shop tests and inspections 
and prepare test reports. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

C. Bolted Connections:  Shop-bolted connections shall be tested and inspected according to 
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

D. Welded Connections:  Shop welds will be visually inspected according to AWS D1.1/D1.1M. 

1. In addition to visual inspection, shop welds will be tested and inspected according to 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection:  ASTM E 165. 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

E. In addition to visual inspection, shop-welded shear connectors shall be tested and inspected 
according to requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Bend tests shall be performed if visual inspections reveal either a less-than-continuous 
360-degree flash or welding repairs to any shear connector. 

2. Tests shall be conducted on additional shear connectors if weld fracture occurs on shear 
connectors already tested, according to requirements in AWS D1.1/D1.1M. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and 
locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other 
embedments showing dimensions, locations, angles, and elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected.  

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

B. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-
reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  
Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with non-shrink grout. 

4. Promptly pack non-shrink grout solidly between bearing surfaces and plates so no voids 
remain.  Neatly finish exposed surfaces; protect non-shrink grout and allow to 
cure.  Comply with manufacturer's written installation instructions for non-shrink grouts. 

C. Column Base Plates and Anchor Bolts: Not designed to resist lateral loads and overturning 
during erection; base plates and anchor bolts are designed only to comply with the minimum 
requirements of the OSHA “Safety Standards for Steel Erection”. 
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D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

E. Align and adjust various members that form part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 
in permanent contact with members.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

F. Splice members only where indicated. 

G. Do not use thermal cutting during erection. 

H. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts. 

I. Architecturally Exposed Structural Steel: Erect to the requirements of AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

J. FRP Structural Shapes: 

1. Provide anchorage devices and fasteners for securing FRP fabrications as shown on 
Drawings. 

2. Perform cutting, drilling and fitting required for installation of FRP fabrications.  Set FRP 
fabrication accurately in location, alignment and elevation; with edges and surfaces level, 
plumb, true and free of rack; measured from established lines and levels. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified. 

1. Joint Type:  Snug tightened or pretensioned and slip critical where indicated on 
Drawings. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 
connections, and removal of paint on surfaces adjacent to field welds. 

2. Assemble and weld built-up sections by methods that will maintain true alignment of 
axes without exceeding tolerances in AISC's "Code of Standard Practice for Steel 
Buildings and Bridges" for mill material. 
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3.5 PREFABRICATED BUILDING COLUMNS 

A. Install prefabricated building columns to comply with AISC 360, manufacturer's written 
recommendations, and requirements of testing and inspecting agency that apply to the fire-
resistance rating indicated. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform tests and inspections as described below. 

B. Bolted Connections:  Bolted connections will be inspected according to RCSC's "Specification 
for Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1/D1.1M. 
 

1. In addition to visual inspection, field welds will be tested and inspected according to 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

 
a. Liquid Penetrant Inspection:  ASTM E 165. 

b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 
finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 

d. Radiographic Inspection:  ASTM E 94. 

D. Post-installed Chemical Anchors: Test 5% of all chemical anchors in tension, randomly selected 
but in varied locations. Testing to be in accordance with ASTM E 488 to the approved 
manufacturer’s allowable loads. Concrete or masonry wall must cure a minimum of 3 days prior 
to testing. Do not test anchors until after the anchor manufacturer’s recommended curing time. 
If an anchor fails during this test additional anchors may be requested to be tested as directed by 
the Architect. 

E. Record position and alignment of erected steel. Compare with required tolerances. 

F. Verify compliance with details shown on approved drawings such as bracing, stiffening, 
member location, and proper application of joint details at each connection. 

G. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

3.7 REPAIRS AND PROTECTION 

A. Field Corrections:  Do not field correct any framing member or connection without prior 
approval of Architect.  Submit detail of proposed field correction to Architect including 
component sizes, dimensions, weld sizes, cut locations, etc. 
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B. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A 780. 

C. FRP Structural Shape Sealing: 

1. All field fabricated cuts or drilling shall be coated with vinyl ester resin to provide 
maximum corrosion resistance in accordance with the manufacturer's instructions. 

END OF SECTION 05 12 00 

Attachment: Connection Design Table 
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CONNECTION DESIGN TABLE 
 

Project Name: Additions/Alterations to Waverly Jr/Sr HS Tt Project #:339070-22003 
 Contractor Information Steel Fabricator Information Connection Engineer Information 

Name: 
Address:       
 
 
                            
Phone:   

Name: 
Address:       
 
 
                            
Phone:   

Name: 
Address:       
 
 
Phone:            
PE License Number:  

Note: List all fabri-
cation detail sheets 
in numerical order. 
For each sheet list 
all beam piece 
numbers in numeri-
cal order. 

Left End Connection Information Right End Connection Information 

 State if specific connection design 
calculations are provided for connec-
tion or if standard connection from 
AISC LRFD connection Tables 10-1 
through 10-3, and Tables 10-9a, 10-10, 
and 10-11 is used.  Note: Multiple 
Tables may apply. 

 State if specific connection design 
calculations are provided for con-
nection or if standard connection 
from AISC LRFD connection Ta-
bles 10-1 through 10-3, and Tables 
10-9a, 10-10, and 10-11 is used.  
Note: Multiple Tables may apply. 

Specific 
design 
calc sheet 
No. 

AISC 
Connection 
AISC Table 
No. 

If copes, cuts, or 
blocks are 
present at this 
end of beam, 
Note Calc sheet 
no. showing calcs 
for check of such 
(if none are 
present indicate 
NA) 

Specific 
design 
calc 
sheet No. 

AISC 
Connection 
AISC Table 
No. 

If copes, cuts, 
or blocks are 
present at this 
end of beam, 
Note Calc sheet 
no. showing 
calcs for check 
of such (if none 
are present 
indicate NA) 

Fabrication 
Detail Sheet 
No. 

Beam 
Piece 
No. 

Beam 
 Size 

Capacity of 
Connection 

Beam  
Size 

Capacity of 
Connection 
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SECTION 05 21 00 - STEEL JOIST FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. K-series steel joists. 
2. KCS-type K-series steel joists. 
3. LH- series long-span steel joists. 
4. Special “SP” joists. 
5. Custom profile joists. 
6. Joist accessories. 

1.3 DEFINITIONS 

A. SJI's "Specifications":  Steel Joist Institute's "Standard Specifications, Load Tables and Weight 
Tables for Steel Joists and Joist Girders." 

B. Special Joists, SP Joists:  Steel joists or joist girders requiring modification by manufacturer to 
support non-uniform, unequal, or special loading conditions that invalidate load tables in SJI's 
"Specifications." 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Provide special joists and/or custom profile joists and connections capable 
of withstanding design loads indicated.  Design and fabricate to match top chord profile and 
web member configuration as shown on Drawings. 

1. Design special joists and/or custom profile joists to support special loading conditions 
including non-uniform loads, concentrated loads and end moments as shown on 
Drawings with live-load deflections no greater than the following: 

a. Floor Joists:  Vertical deflection of 1/360 of the span, unless otherwise noted. 
b. Roof Joists:  Vertical deflection of 1/240 of the span, unless otherwise noted. 

2. Design joists and bridging for net uplift pressureas shown on Drawings. 

05 21 00 
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1.5 SUBMITTALS 

A. Action Submittals: 

1. Product Data:  For each type of joist, accessory, and product. 
 

a. Submit description of shop primer. 

2. Shop Drawings: 

a. Include layout, designation, number, type, sizes, location, and spacing of joists. 

b. Include joining and anchorage details, bracing, bridging, and joist accessories; 
splice and connection locations and details; and attachments to other construction. 

c. LH-Series: Submit drawings indicating joist profile including size of top and 
bottom chord members and size and location of web members. 

d. Custom Profile Joists: Submit drawings indicating loading used to design joists 
including non-uniform loads, concentrated loads and end moments as shown on 
Contract Drawings.  Submit drawings indicating joist profile including size of top 
and bottom chord members and size and location of web members. 

e. Special Joists or SP Joists: Submit drawings indicating special loading used to 
design joists including non-uniform loads, concentrated loads and end moments as 
shown on Drawings.  Submit drawings indicating joist profile including size of top 
and bottom chord members and size and location of web members. 

3. Delegated Design Submittal:  Comprehensive engineering analysis of special joists 
and/or custom profile joists signed and sealed by the qualified professional engineer 
(licensed in the State of New York) responsible for its preparation certifying that the 
design is in compliance with the Building Code of New York. To include, but not limited 
to, the following: 

a. Description of design criteria. 
b. Structural analysis depicting stress and deflection requirements for each framing 

application. 
c. Selection of framing components and accessories. 
d. Design and verification of connection. 

B. Informational Submittals 

1. Mill Certificates:  For each type of bolt. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A manufacturer certified by SJI to manufacture joists complying 
with applicable standard specifications and load tables in SJI's "Specifications."  Fabricator and 
Erector to have at least 5 years experience with projects of similar size and scope. 
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1. Manufacturer's responsibilities include providing professional engineering services for 
designing Special Joists and/or Custom Profile Joists to comply with performance 
requirements. 

B. Welding Qualifications:  Qualify field-welding procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

C. Structural Preconstruction Conference:  Attend conference at Project site. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications." 
B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and 

handling. 
C. Store joist bundles off the ground. 
D. Do not place joist bundles on un-braced structural frame.  

PART 2 - PRODUCTS 

2.1 K-SERIES STEEL JOISTS 

A. Manufacture steel joists of type indicated according to "Standard Specifications for Open Web 
Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord 
members, underslung ends, and parallel top chord. 

1. Joist Type:  K-series steel joists and KCS-type K-series steel joists. 

B. Steel Joist Substitutes:  Manufacture according to "Standard Specifications for Open Web Steel 
Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members. 

C. Provide holes in chord members where shown on Drawings for securing other items to steel 
joists and deduct area of holes from chord when calculating member strength. 

D. Top-Chord Extensions:  Extend top chords of joists with SJI's Type S top-chord extensions 
where indicated, complying with SJI's "Specifications”. 

E. Extended Ends:  Extend bearing ends of joists with SJI's Type R extended ends where indicated, 
complying with SJI's "Specifications”. 

F. Do not camber joists. 

G. Camber joists according to SJI's "Specifications." unless noted otherwise. 

H. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist 
slope exceeds 1/4 inch per 12 inches. 
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2.2 LONG-SPAN STEEL JOISTS 

A. Manufacture steel joists according to "Standard Specifications for Longspan Steel Joists, LH-
Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle 
top- and bottom-chord members; of joist type and end and top-chord arrangements as follows: 

1. Joist Type:  LH-series steel joists. 
2. End Arrangement:  Underslung, unless otherwise indicated on Drawings. 
3. Top-Chord Arrangement: As indicated on Drawings. 

B. Provide holes in chord members where shown on Drawings for securing other items to steel 
joists and deduct area of holes from chord when calculating member strength. 

C. Camber long-span steel joists according to SJI's "Specifications", except as follows:  

1. Maximum camber to be limited to amount of deflection produced by 2/3 of the total dead 
load. 

D. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if joist 
slope exceeds 1/4 inch per 12 inches. 

2.3 PRIMERS 

A. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

B. Standard Primer:  SSPC-Paint 15, or manufacturer's standard shop primer complying with 
performance requirements in SSPC-Paint 15. 

C. Exposed Exterior Steel Joists: Provide primer with the following characteristics: 

1. Aromatic urethane, zinc-rich, minimum 60 percent solids by volume, minimum 80 
percent zinc by weight in dried film by volume, red color. 

2. Adhesion:  ASTM D 4541 Type II and Type V. 
3. Exterior Exposure: ASTM D 1014 Exposure at 45 degrees facing south. 
4. Humidity:  ASTM D 4585. 
5. Prohesion:  ASTM G 85. 
6. Salt Spray: ASTM B 117. 
7. Static Fatigue (Slip Coefficient and Tension Creep):  AISC RCSC, Appendix A, Section 

4.1. 

D. Steel Joists to Receive Intumescent Mastic Fire-resistive Coatings: Provide primer with the 
following characteristics: 

1. Phenolic alkyd, non-lead, non-chromate, minimum 55 percent solids by volume, red 
color. 

2. Abrasion: ASTM D 4060 CS17 Wheel 500 grams load. 
3. Adhesion:  ASTM D 4541. 
4. Exterior Exposure: Exposure at 45 deg. south wind. 
5. Hardness:  ASTM D 3363. 
6. Humidity:  ASTM D 4585. 
7. Salt Spray: Method ASTM B 117. 
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2.4 JOIST ACCESSORIES 

A. Bridging:  Provide bridging anchors and number of rows of horizontal or diagonal bridging of 
material, size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, 
and span.  Furnish additional erection bridging if required for stability. 

1. Provide bridging anchors for ends of bridging lines terminating at walls or beams. 
2. Provide additional bridging as required to stabilize joists when net uplift pressure is 

indicated on Drawings. 

B. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A, carbon-steel, hex-head 
bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers, complying 
with ANSI B27.2, Type B. 

1. Finish:  Plain, uncoated, unless noted otherwise. 

C. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural 
bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel 
washers. 

1. Finish:  Plain. 

D. Welding Electrodes:  Comply with AWS standards. 

E. Furnish miscellaneous accessories including splice plates and bolts required by joist 
manufacturer to complete joist assembly. 

2.5 CLEANING AND SHOP PAINTING 

A. Shop prime all steel joist members. 

B. For members to receive primer leave following locations unprimed: 

1. Surfaces to be field welded. 
2. Surfaces to be high-strength bolted with slip-critical connections. 
3. Surfaces to receive sprayed fire-resistive materials (applied fireproofing) except at moist 

environments. 

C. Surface Preparation:  Remove loose scale, heavy rust and other foreign materials from 
fabricated joists and accessories. Prepare surfaces according to the following specifications and 
standards: 

1. SSPC-SP 3, "Power Tool Cleaning," unless noted otherwise below. 

2. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning," for: 

a. Exposed exterior steel joists. 

3. ASTM D 6386, “Standard Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated 
Iron and Steel Product and Hardware Surfaces for Painting,” for galvanized surfaces 
noted to be painted.  
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D. Priming:   

1. Immediately after surface preparation, apply one coat of primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness as listed below.  Use priming methods that result in full 
coverage of joints, corners, edges, and exposed surfaces. 

a. Steel Joists to Receive Standard Primer: 1.0 mils. 
b. Exposed Exterior Steel Joists: 2.5 to 3.5 mils. 
c. Steel Joists in Moist Environments: 2.5 to 3.5 mils. 
d. Steel Joists to Receive Exposed Intumescent Mastic Fire-resistive Coatings: 2 to 

3.5 mils. 

2. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

3. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  
Change color of second coat to distinguish it from first. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for 
compliance with requirements for installation tolerances and other conditions affecting 
performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Do not install joists until supporting construction is in place and secured. 

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting 
construction according to approved shop drawings and to SJI's "Specifications," joist 
manufacturer's written recommendations, and requirements in this Section. 

1. Before installation, splice joists delivered to Project site in more than one piece. 
2. Space, adjust, and align joists accurately in location before permanently fastening. 
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that 

joists are stabilized during construction. 
4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead 

loads are applied. 

C. Field weld joists to supporting steel bearing plates and/or framework.  Coordinate welding 
sequence and procedure with placement of joists.  Comply with AWS requirements and 
procedures for welding, appearance and quality of welds, and methods used in correcting 
welding work. 
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D. Bolt joists to supporting steel framework in accordance with AISC and SJI specifications for 
type of joists used.  Bolt joists to supporting steel framework using high-strength structural 
bolts.  Comply with Research Council on Structural Connection's "Specification for Structural 
Joints Using ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation 
and tightening requirements. 

E. Install and connect bridging concurrently with joist erection, before construction loads are 
applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or 
beams. 

F. Field Modifications: Notify Architect if it becomes evident that field modifications to joists, 
joist girders and accessories are required during erection.  Submit field modification proposed 
by joist manufacturer to Architect for review. 

G. Touchup Painting:  After installation, promptly clean, prepare, and prime or re-prime field 
connections, rust spots, and abraded surfaces of prime-painted joists and accessories. 

1. Clean and prepare surfaces by SSPC-SP11, "Power Tool Cleaning to Bare Metal," for: 

a. Exposed exterior steel joists. 

H. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensure that joists and accessories are without damage or deterioration at time of 
Substantial Completion. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
inspect joist materials, inspect field welds and bolted connections, and prepare test and 
inspection reports. 

B. Material Inspection: Inspect joists, joist girders and accessories for dents, bends and other 
damage that may compromise the structural integrity of the member. 

1. Contractor to remove, replace or repair joists found to be damaged to the satisfaction of 
the Architect at no additional cost to Owner. 

C. Visually inspect field welds according to AWS D1.1/D1.1M. 

D. Visually inspect bolted connections. 

E. Correct deficiencies in Work that test and inspection reports have indicated are not in 
compliance with specified requirements. Contractor is responsible for cost of corrective action 
and repeated inspection caused by deficient work or materials. 

END OF SECTION 05 21 00 
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SECTION 05 31 00 - STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Roof deck. 
2. Acoustical roof deck. 
3. Composite floor deck. 
4. Accessories. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  Submit manufacturer’s specifications and installation instructions for each type 
of deck, accessory, and product indicated. 

1. Deck Primer Test Reports: Provide documentation of primer compatibility with finish 
paint. 

B. Shop Drawings: 

1. Deck Placement Drawings: Include layout and types of deck panels, support locations, 
anchorage details, dimensions, panel lengths, edge of deck or pour stop distance and each 
condition requiring closure panels, reinforcing channels, cut deck openings, special 
jointing, accessories including rubber flute closure locations, and attachments to other 
construction. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of steel deck. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that each of the following complies with requirements: 

05 31 00 
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1. Power-actuated mechanical fasteners. 
2. Acoustical roof deck. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, "Structural 
Welding Code - Sheet Steel." 

B. Qualifications: 

1. Fabricator: 

a. Submit documentation showing at least 5 completed projects of similar size and 
scope. 

b. Submit documentation showing current membership with Steel Deck Institute 
(SDI). 

2. Installer: 

a. Submit documentation showing at least 5 completed projects of similar size and 
scope. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling. 

B. Stack steel deck off the ground on platforms or pallets and slope to provide drainage.  Protect 
with a waterproof covering and ventilate to avoid condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to 
maintain insulation free of moisture. 

C. Do not place deck bundles on unbolted structural steel frames, or on unattached or unbridged 
joists.  Do not place bundles on unbraced structural frame. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according 
to AISI's "North American Specification for the Design of Cold-Formed Steel Structural 
Members." 

B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 
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2.2 ROOF DECK 

A. Roof Deck:  Design  and fabricate panels, without top-flange stiffening grooves, to comply with 
"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and 
with the following: 

1. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G60 at 
interior spaces or G90 at canopy zinc coating. 

2. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), 
Grade 33, G60 zinc coating; cleaned, pretreated, and primed with baked-on, rust-
inhibitive primer.  

a. Remove grease and oil residue from galvanized sheet metal fabricated from coil 
stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

b. Primer to be compatible with finish paint. Primer to be approved for use with 
finish paint or be tested prior to use. 

c. Color:  Manufacturer's standard. 

3. Galvanized and Shop-Primed Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), 
Grade 33; G90 zinc coating;cleaned, pretreated, and primed with manufacturer’s special, 
high performance baked-on, rust-inhibitive primer compatible with galvanized coating.   

a. Remove grease and oil residue from galvanized sheet metal fabricated from coil 
stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

b. Primer to be compatible with finish paint. Primer to be approved for use with 
finish paint or be tested prior to use. 

c. Color:  Manufacturer's standard. 

4. Deck Profile:  Type WR, wide rib . 

5. Profile Depth:  As indicated on Drawings. 

6. Design Uncoated-Steel Thickness:  As indicated on Drawings. 

7. Design Uncoated-Steel Thicknesses; Cellular Roof Deck Unit/Bottom Plate:  As 
indicated on Drawings. 

8. Span Condition:  Triple span or more, unless otherwise shown on Drawings. 

9. Side Laps: Flat overlapped, except at areas where deck is exposed to public view, provide 
interlocking seam. 
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2.3 ACOUSTICAL ROOF DECK 

A. Acoustical Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with 
"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and 
with the following: 

1. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), 
Grade 33, G60 zinc coating; cleaned, pretreated, and primed with baked-on, rust-
inhibitive primer.  

a. Remove grease and oil residue from galvanized sheet metal fabricated from coil 
stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

b. Primer to be compatible with finish paint. Primer to be approved for use with 
finish paint or be tested prior to use. 

c. Color:  Manufacturer's standard. 

2. Deck Profile:  Type DR, deep rib. 

3. Profile Depth:  As indicated on Drawings. 

4. Design Uncoated-Steel Thickness:  As indicated on Drawings. 

5. Design Uncoated-Steel Thicknesses; Cellular Roof Deck Unit/Bottom Plate:  As 
indicated on Drawings. 

6. Span Condition:  Triple span or more, unless otherwise shown on Drawings. 

7. Side Laps: Interlocking seam. 

8. Acoustical Perforations:  Deck units with manufacturer's standard perforated vertical 
webs. 

9. Sound-Absorbing Insulation:  Manufacturer's standard premolded roll or strip of glass or 
mineral fiber.  

a. Factory install sound-absorbing insulation into cells of cellular deck. 

10. Acoustical Performance:  NRC [0.65] [0.75] [0.80] [0.85] [0.90], tested according to 
ASTM C 423. 

2.4 COMPOSITE FLOOR DECK 

A. Composite Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and 
interlocking side laps, to comply with "SDI Specifications and Commentary for Composite 
Steel Floor Deck," in SDI Publication No. 31, with the minimum section properties indicated, 
and with the following: 



Tetra Tech STEEL DECKING 
Architects & Engineers Project No. 339070-22003 05 31 00 / Page 5 

1. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33, G90 
zinc coating. 

2. Profile Depth:  As indicated on Drawings. 
3. Design Uncoated-Steel Thickness: As indicated on Drawings. 
4. Span Condition: Triple span or more, unless otherwise shown on Drawings. 

2.5 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, carbon-steel, self-drilling, self-
threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 minimum diameter. 

D. Rubber Flute Closure Strips:  Vulcanized, closed-cell, synthetic rubber to fit tightly between 
deck and supporting steel or wall. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 
psi, not less than 20 gauge (0.0359-inch design uncoated thickness, of same material and finish 
as deck; of profile indicated or required for application. 

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same 
material and finish as deck, and of thickness and profile recommended by SDI Publication 
No. 31 for overhang and slab depth. 

G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 
finish, and thickness as deck unless otherwise indicated. 

H. Galvanizing Repair Paint:  ASTM A 780. 

I. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 
SDI Publication No. 31, manufacturer's written instructions, approved deck placement shop 
drawings and requirements in this Section. 

B. Locate deck bundles to prevent overloading of structural members. 

C. Do not use deck units for storage or working platforms until permanently secured in position. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened. 

1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting 
panels. 

E. Place deck panels flat and square and fasten to supporting frame without warp or excessive 
deflection. Do not stretch or contract side lap interlocks. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to deck.  Provide neat, square and trim cuts. 

G. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. Welding shall 
be in accordance with AWS D1.1 and D1.3. 

3.3 ROOF-DECK INSTALLATION 

A. Permanently fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of 
the surface diameter indicated or arc seam welds with an equal perimeter that is not less than 1-
1/2 inches long, and as follows: 

1. Weld Diameter:  5/8 inch, nominal. 

B. Side-Lap and Perimeter Edge Fastening: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 

C. Fastening Spacing: Provide fasteners at no greater than maximum spacing listed in the table 
below. Weld intermediate and end supports of deck units with a minimum of two welds per 
deck unit at each support. Fasten side-laps at intervals not exceeding the lesser of 1/2 of the 
span or per the table below. 

         Intermediate  End    * Edge   Side 
Deck   Supports   Supports  Supports  Laps 
Designation  (inches)     (inches)   (inches)   (inches) 

1. WR……….  12   12   12   24 
2. DR………..  8     8    24    12 



Tetra Tech STEEL DECKING 
Architects & Engineers Project No. 339070-22003 05 31 00 / Page 7 

D. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows: 

1. End Joints:  Lapped 2 inches minimum for WR and DR deck. 

E. Reinforcement at Openings: For openings less than 13 inches in any dimension not reinforced 
with supplemental structural framing, provide additional metal reinforcement and closure pieces 
as required for strength and continuity of decking, and support of other work. 

1. Reinforce roof deck with flat sheet steel placed over opening and fastened to top of deck. 

a. For openings up to 6 inches in diameter, no reinforcing is necessary. 

b. For openings 6 inches to 8 inches in diameter, provide no less than nominal 0.045 
inch (18 gauge) thick before coating, and at least 12 inches wider and longer than 
opening. 

c. For openings 8 inches to 13 inches in diameter, provide no less than nominal 0.057 
inch (16 gauge) thick before coating, and at least 12 inch wider and longer than 
opening. 

2. Fasten using one No. 10 screw at each corner, at each up-flute and spaced not more than 
12 inches along each side. 

F. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, flat plates at change of 
deck direction, butt strips, finish strips, end closures, and reinforcing channels and all other 
miscellaneous shapes as shown on plans according to deck manufacturer's written instructions, 
and as required to provide suitable surface for application of roof insulation and roof covering. 
Fasten with No. 10 screws at 12 inches maximum to provide a complete deck installation. 

G. Rubber Flute Closure Strips:  Install flexible closure strips over partitions, walls, and where 
indicated.  Install with adhesive according to manufacturer's written instructions to ensure 
complete closure. 

H. Sound-Absorbing Insulation:  Furnish insulation for insertion between flutes of all acoustical 
deck unless otherwise noted.  Refer to Div 07 roofing specification for installation. 

I. Roof Insulation Support: Provide and install metal accessories to provide suitable surface for 
application of insulation. 

3.4 FLOOR-DECK INSTALLATION 

A. Place deck units in straight alignment for entire length of run of cells and with close alignment 
between cells at ends of abutting units. 

B. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated and as follows: 

1. Weld Diameter:  3/4 inch, nominal.  Where two units abut, fasten each unit to steel 
framing separately. 
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2. Weld Spacing:  End and intermediate supports perpendicular to deck flutes: 12 inches 
o.c. 

C. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 
between supports, at intervals not exceeding the lesser of half of the span or 36 inches, and as 
follows: 

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 
2. Mechanically clinch or button punch. 
3. Fasten with a minimum of 1-1/2-inch- long welds. 

D. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with butted end joints. 

E. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 
structure according to SDI recommendations unless otherwise indicated. 

F. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, 
according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and 
sides of deck. 

G. Deck Accessories to Supporting Members: Fasten in accordance with manufacturer’s 
recommendations. 

H. Deck Openings: Cut and reinforce all holes or openings in floor as shown on manufacturer’s 
placement drawings. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Field Inspections: 

1. Material Inspection:  Select six (6) random sheets for each type of deck used.  Inspect for 
thickness, type and material. 

2. Fastening Inspection:  Inspect welds and side lap fasteners over entire deck area for size 
and spacing and weld quality. 

3. Roof Deck Conditions Inspection:  Before installation of roof insulation and roof 
covering, inspect the deck for tears, dents or other damage that may prevent the deck 
from supporting the required loads, or be visually objectionable in exposed deck areas.  
Report suspect areas to Architect to determine need for repair or replacement. 

4. Floor Deck Conditions Inspection:  Before concrete placement, inspect the deck for tears, 
dents or other damage that may prevent the deck from acting as a tight and substantial 
form.  Inspect deck for dirt, ice, water, oils or other materials that could prevent or inhibit 
composite action forming between deck and hardened concrete.  Report suspect areas to 
Architect to determine need for repair, replacement or cleaning. 
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C. Testing agency will report inspection results promptly and in writing to Contractor and 
Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 
corrected work with specified requirements.  

3.6 PROTECTION 

A. Hanging Loads (All Contractors): Do not hang any concentrated loads from metal deck unless 
otherwise noted and detailed on Drawings. 

B. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

C. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on top surface of 
prime-painted deck immediately after installation, and apply repair paint. 

1. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in 
Division 09 Section. 

D. Provide final protection and maintain conditions to ensure that steel deck is without damage or 
deterioration at time of Substantial Completion. 

E. Do not use deck units for storage or working platforms until permanently secured. 

END OF SECTION 05 31 00 
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SECTION 05 40 00 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following cold-formed metal framing (“CFMF”) elements: 

1. Exterior non-load-bearing wall framing. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Division 01 Section  
"Quality Requirements," to design cold-formed steel framing. 

B. Structural Performance:  Provide cold-formed metal framing capable of withstanding design 
loads and all combinations of these loads, as required by applicable codes and as specified on 
Drawings, within limits and under conditions indicated. 

1. Design Loads:  As indicated on Drawings. 

a. Dead Loads:  Weights of materials and construction. 

2. Deflection Limits:  Design framing systems to withstand design loads without deflections 
greater than the following: 

a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of the wall height of 
1/240 for metal wall panels 1/600 for masonry veneer. 

b. Ceiling Joist Framing:  Vertical deflection of 1/360 of the span. 

3. Design framing systems to provide for movement of framing members without damage 
or overstressing, sheathing failure, connection failure, undue strain on fasteners and 
anchors, or other detrimental effects when subject to a maximum ambient temperature 
change of 120 deg F. 

4. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure as 
follows: 

a. Upward and downward movement of 3/4 inch. 

05 40 00 
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C. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed 
Steel Framing - General Provisions." 

1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header 
Design." 

2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
without regard for contribution of sheathing materials. 

D. Minimum Thickness and Maximum Spacing Requirements: Comply with the requirements of 
this specification for specific requirements for minimum thickness and maximum spacing for 
cold-formed metal framing components. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of cold-formed metal framing product and accessory indicated. 

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 
framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  
Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work. 

1. For cold-formed metal framing indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that 
each of the following complies with requirements, based on evaluation of comprehensive tests 
for current products: 

1. Expansion anchors. 
2. Power-actuated anchors. 

1.7 QUALITY ASSURANCE 

A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other 
structural data by a qualified professional engineer (licensed in the State of New York) 
responsible for their preparation certifying that the design is in compliance with the Building 
Code of New York. 
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B. Cold-formed Metal Framing Installer Qualifications: At least 5 years experience in construction 
of cold-formed metal framing systems similar in scope to application shown on Documents with 
record of successful in-service performance for prior projects. 

C. Product Tests:  Mill certificates or data from a qualified independent testing agency indicating 
steel sheet complies with requirements, including base-metal thickness, yield strength, tensile 
strength, total elongation, chemical requirements, and metallic-coating thickness. 

D. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

E. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the 
Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 
Framing - General Provisions." 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Truss Design." 
2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

F. Structural Preconstruction Conference:  Attend conference at Project site. 

G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping:  Deliver materials and components to Site in manufacturer's unopened 
packages, containers or bundles, fully identified with brand name, type, grade and identification 
of manufacturer or supplier. 

B. Protect cold-formed metal framing from corrosion, deformation, and other damage during 
delivery, storage, and handling. 

C. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid 
condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
cold-formed metal framing that may be incorporated into the Work include, but are not limited 
to, the following: 

1. AllSteel Products, Inc. 
2. ClarkWestern Building Systems, Inc. 
3. Dietrich Metal Framing; a Worthington Industries Company. 
4. MarinoWare; a division of Ware Industries. 
5. MBA Building Supplies, Inc. 
6. Super Stud Building Products, Inc. 
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7. United Metal Products, Inc. 
8. Telling Industries, LLC. 

2.2 MATERIALS 

A. Steel Sheet:  ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 

1. Grade:  As required by structural performance. 
2. Coating: G60, A60, AZ50, or GF30. 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 33 mils standard. 
2. Minimum Flange Width:  1-5/8 inches. 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  33 mils or at least matching steel studs. 
2. Minimum Flange Width:  1-1/4 inches. 

C. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; unpunched, 
with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, 
with flanges designed to support horizontal and lateral loads and transfer them to the primary 
structure, and as follows: 

1. Minimum Base-Metal Thickness:  54 mils. 
2. Flange Width: 1 inch plus the design gap for 1-story structures. 

2.4 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A1003/A1003M, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Stud kickers and knee braces. 
7. Joist hangers and end closures. 
8. Hole reinforcing plates. 
9. Backer plates. 
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2.5 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of 
grade and coating weight matching associated member. 

B. Anchor Bolts:  ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A153/A153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, 
without failure, a load equal to 5 times design load, as determined by testing per ASTM E488 
conducted by a qualified independent testing agency. 

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 
times design load, as determined by testing per ASTM E1190 conducted by a qualified 
independent testing agency. 

E. Mechanical Fasteners:  ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping 
steel drill screws. 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

F. Welding Electrodes:  Comply with AWS standards. 

2.6 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  ASTM A780. 

B. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C1107, with fluid consistency 
and 30-minute working time. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

D. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to match width of bottom track or rim track members. 

2.7 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to referenced AISI specifications and standards, 
manufacturer's written instructions, and requirements in this Section. 

1. Fabricate framing assemblies using jigs or templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 
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3. Fasten cold-formed metal framing members by welding, screw fastening, clinch 
fastening, or riveting as standard with fabricator.  Wire tying of framing members is not 
permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 
quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, with screw 
penetrating joined members by not less than three exposed screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw 
fastening, according to Shop Drawings. 

5. Splices in axially loaded members not acceptable. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 
stresses.  Lift fabricated assemblies to prevent damage or permanent distortion. 

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch from 
plan location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-
square tolerance of 1/8 inch. 

D. Touch-up all welds with galvanizing primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Install load bearing shims or grout between the underside of wall bottom track or rim track and 
the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface 
on supporting concrete or masonry construction. 

B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of 
foundation wall or slab at stud or joist locations. 
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3.3 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field 
assembled. 

B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions", manufacturer's written instructions, Drawings, and approved 
Shop Drawings unless more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, 
even, true-to-line joints with maximum variation in plane and true position between 
fabricated panels not exceeding 1/16 inch. 

D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 

2. Fasten cold-formed metal framing members by welding, screw fastening, clinch 
fastening, or riveting.  Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 
quality of welds, and methods used in correcting welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are indicated for track 
or tension members. 

F. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed.  Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

G. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior 
framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

H. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 
punched openings. 

I. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 
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3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely anchor to 
supporting structure as indicated. 

B. Fasten both flanges of studs to bottom track, unless otherwise indicated.  Space studs as 
follows: 

1. Maximum Stud Spacing:  16 inches. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 

1. Install single deflection tracks and anchor to building structure. Do not fasten studs to 
deflection track. 

2. Install double deep-leg deflection tracks and anchor outer track to building structure. Do 
not fasten tracks together. 

E. Install headers and sills for wall openings wider than stud spacing.  Locate headers and sills at 
openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer 
load to supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated 
on approved Shop Drawings.  Fasten jamb members together to uniformly distribute 
loads. 

2. Install runner tracks and jack studs above and below wall openings.  Anchor tracks to 
jamb studs with clip angles or by welding, and space jack studs same as full-height wall 
studs. 

F. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but not 
more than 48 inches apart.  Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging within 12 
inches of single deflection track.  Install a combination of flat, taut, steel sheet straps of 
width and thickness indicated and stud or stud-track solid blocking of width and 
thickness matching studs.  Fasten flat straps to stud flanges and secure solid blocking to 
stud webs or flanges. 

a. Install solid blocking at centers indicated on approved Shop Drawings. 

2. Bridging may be one of the following types: 

a. Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs. 
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b. Combination of flat, taut, steel sheet straps of width and thickness indicated and 
stud-track solid blocking of width and thickness to match studs.  Fasten flat straps 
to stud flanges and secure solid blocking to stud webs or flanges. 

c. Proprietary bridging bars installed according to manufacturer's written instructions. 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable 
wall-framing system. 

3.5 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports. Contractor to provide access to construction 
for inspections to verify conformance with provisions of Contract Documents and approved 
Shop Drawings. Inspections to include but not limited to, the following: 

1. Verify member sizes, configuration and spacing. 
2. Inspect screwed and welded connections. 
3. Inspect weld quality. 
4. Verify field welder’s certification. 
5. Verify galvanizing primer has been applied to all welds and damaged galvanized 

surfaces. 
6. Verify compliance with details shown on approved drawings such as bracing, stiffening, 

member location, and proper application of joint details at each connection. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work where test results indicate that it does not comply with specified 
requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.6 CORECTIONS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and correct damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed metal framing is without damage or deterioration at time 
of Substantial Completion. 

END OF SECTION 05 40 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel framing and supports for overhead doors. 

2. Steel framing and supports for mechanical and electrical equipment. 

3. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 

4. Metal ladders. 

5. Metal ships’ ladders. 

6. Miscellaneous steel trim. 

B. Products furnished, but not installed, under this Section: 

1. Loose steel lintels. 

2. Anchor bolts indicated to be cast into concrete or built into unit masonry. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design ladders, including comprehensive engineering analysis by a 

qualified professional engineer (licensed in the State of New York), using performance 

requirements and design criteria indicated and certifying that the design complies with the 

Building Code of New York. 

B. Structural Performance of Aluminum Ladders:  Aluminum ladders shall withstand the effects of 

loads and stresses within limits and under conditions specified in ANSI A14.3. 

C. 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 components, failure of connections, and other detrimental effects. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

05 50 00 
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1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Slotted channel framing. 

2. Grout. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items. 

C. Delegated-Design Submittal:  For installed products indicated to comply with performance 

requirements and design criteria, including analysis data signed and sealed by the qualified 

professional engineer responsible for their preparation. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

1.7 COORDINATION 

A. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for 

installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 

anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in 

time for installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 

indicated.  For metal fabrications exposed to view in the completed Work, provide materials 

without seam marks, roller marks, rolled trade names, or blemishes. 

2.2 FERROUS METALS 

A. Steel Channels and Angles:  ASTM A 572/A 572M, Grade 50. 

B. Steel Plates and Bars:  ASTM A36/A36M. 

C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A240/A240M or ASTM A666, Type 316L. 

D. Stainless-Steel Bars and Shapes:  ASTM A276, Type 304. 
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E. Rolled-Steel Floor Plate:  ASTM A786/A786M, rolled from plate complying with 

ASTM A36/A36M or ASTM A283/A283M, Grade C or D. 

F. Abrasive-Surface Floor Plate:  Steel plate with abrasive granules rolled into surface or with 

abrasive material metallically bonded to steel. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. IKG Industries, a division of Harsco Corporation. 

b. SlipNOT Metal Safety Flooring. 

G. Steel Tubing:  ASTM A500, cold-formed steel tubing. 

H. Steel Pipe:  ASTM A53/A53M, standard weight (Schedule 40) unless otherwise indicated. 

I. Zinc-Coated Steel Wire Rope:  ASTM A741. 

1. Wire-Rope Fittings:  Hot-dip galvanized-steel connectors with capability to sustain, 

without failure, a load equal to minimum breaking strength of wire rope with which they 

are used. 

J. Slotted Channel Framing:  Cold-formed metal box channels (struts) complying with MFMA-4. 

1. Size of Channels:  1-5/8 by 1-5/8 inches or as indicated on drawings. 

2. Material:  Galvanized steel, ASTM A 653/A 653M, structural steel, Grade 33, with G90 

coating; 0.108-inch nominal thickness. 

3. Fasteners and Fittings: Appropriate to situation and as recommend by manufacturer. 

2.3 NONFERROUS METALS 

A. Aluminum Plate and Sheet:  ASTM B209, Alloy 6061-T6. 

B. Aluminum Extrusions: 

1. ASTM B221, Alloy 6061-T6. 

2. ASTM B221, Alloy 6063-T5. 

3. ASTM B221, Alloy 6063-T6. 

2.4 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 

and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941, 

Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required. 

B. Post-installed Anchors: Torque-controlled expansion anchors or. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 

ASTM B633 or ASTM F1941, Class Fe/Zn 5 unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=1522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824780&mf=04&src=wd
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2. Chemical Anchor Adhesives: Heavy duty, two component injectable adhesive designed 

to be dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule 

form will not be accepted. 

a. Products for anchoring into concrete and grout-filled masonry: Subject to 

compliance with requirements, available products that may be incorporated into 

the Work include, but are not limited to, the following: 

1) DeWalt; AC200+. 

2) Hilti, Inc.; HIT-HY 200R; HIT-HY 200A; HIT-ICE. 

3) ITW Redhead; A7+. 

b. Products for anchoring into masonry other than grout-filled masonry: Subject to 

compliance with requirements, available products that may be incorporated into 

the Work include, but are not limited to, the following: 

1) DeWalt; AC200+. 

2) Hilti, Inc.; HIT-HY 270. 

3) ITW Redhead; A7+. 

2.5 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 

welded. 

B. Primer: 

1. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction. 

 

2. Provide primers that comply with Division 09 Section “High Performance Coatings” and 

the following: 

 

a. Exposed Exterior Structural Steel: Refer to First Coat for Steel Substrates in 

Exterior High-Performance Coating Schedule. 

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with ASTM A780/A780M 

and compatible with paints specified to be used over it. 

D. Non-shrink, Nonmetallic Grout:  Factory-packaged, non-staining, noncorrosive, nongaseous 

grout complying with ASTM C1107.  Provide grout specifically recommended by manufacturer 

for interior and exterior applications. 

E. Concrete:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for 

normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 

psi. 

F. Isolation Barrier membrane: Self-adhering, high-temperature sheet, minimum 15 mils thick, 

consisting of cross-laminated polyethylene-film top surface laminated to layer of butyl 

adhesive, with release-liner backing; cold applied, in roll width to match or exceed width of 

area to be protected.  Provide primer when recommended by membrane manufacturer. 
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1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Grace Construction Products, a unit of W. R. Grace & Co.; “Vycor Pro.” 

b. Equivalents meeting requirements of specified products. 

2.6 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units 

only as necessary for shipping and handling limitations.  Use connections that maintain 

structural value of joined pieces.  Clearly mark units for reassembly and coordinated 

installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 

approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on exposed 

surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 

otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 

welds where possible.  Where exposed fasteners are required, use Phillips flat-head 

(countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 

water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 

and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 

devices to secure metal fabrications rigidly in place and to support indicated loads. 

1. Where units are indicated to be cast into concrete or built into masonry, equip with 

integrally welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch 

embedment and 2-inch hook, not less than 8 inches from ends and corners of units and 24 

inches o.c., unless otherwise indicated. 
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2.7 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 

complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 

indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 

construction. 

1. Fabricate units from slotted channel framing where indicated. 

2. Furnish inserts for units installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with 

attached bearing plates, anchors, and braces as recommended by partition manufacturer.  Drill 

or punch bottom flanges of beams to receive partition track hanger rods; locate holes where 

indicated on operable partition Shop Drawings. 

2.8 METAL LADDERS 

A. General: 

1. Comply with ANSI A14.3 unless otherwise indicated. 

B. Aluminum Ladders/Ships Ladders: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. ACL Industries, Inc. 

b. Precision Ladders, LLC. 

c. Royalite Manufacturing, Inc. 

2. Space siderails 24 inches apart unless otherwise indicated. 

3. Siderails:  Continuous extruded-aluminum channels or tubes, not less than 2-1/2 inches 

deep, 3/4 inch wide, and 1/8 inch thick. 

4. Rungs:  Extruded-aluminum tubes, not less than 3/4 inch deep and not less than 1/8 inch 

thick, with ribbed slip resistant tread surfaces. 

5. Treads are 5-3/16′′ x 1-1/4′′ x 1/8′′ extruded channel with deeply serrated surface to 

maximize traction. 

 

6. Handrails are 1-1/4″ schedule 40 pipe. 

7. Fit rungs in centerline of siderails; fasten by welding or with stainless-steel fasteners or 

brackets and aluminum rivets. 

8. Provide platforms as indicated fabricated from extruded-aluminum plank grating, 

supported by extruded-aluminum framing.   
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9. Support each ladder at top and bottom and not more than 48 inches o.c. with welded or 

bolted aluminum brackets. 

10. Provide minimum 72-inch-high, hinged security door with padlock hasp at foot of ladder 

to prevent unauthorized ladder use. 

2.9 METAL SHIPS' LADDERS 

A. Provide metal ships' ladders where indicated.  Fabricate of open-type construction with channel 

or plate stringers and pipe and tube railings unless otherwise indicated.  Provide brackets and 

fittings for installation. 

1. Fabricate ships' ladders, including railings from steel. 

2. Fabricate treads and platforms from welded or pressure-locked steel bar grating, with 

serrated surface, and with rolled-steel floor plate (checkered plate) nosing.   

a. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) McNichols Co.; Quality Stair Tread. 

3. Fabricate treads from abrasive-surface floor plate. 

4. Comply with applicable railing requirements in Division 05 Section "Tube Railings 

(Steel)." 

2.10 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown 

with continuously welded joints and smooth exposed edges.  Miter corners and use concealed 

field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with 

other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 

construction. 

2.11 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 

recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for 

each opening unless otherwise indicated.  Weld adjoining members together to form a single 

unit where indicated. 

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span 

but not less than 8 inches unless otherwise indicated. 
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2.12 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported from 

concrete construction as needed to complete the Work.  Provide each unit with no fewer than 

two integrally welded steel strap anchors for embedding in concrete. 

2.13 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 

surrounding surface. 

2.14 STEEL AND IRON FINISHES 

A. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 

spatter, slag, or flux deposits.  Prepare surfaces according to Division 09 Section “High 

Performance Coatings.” 

1. For galvanized surfaces noted to be painted, comply with ASTM D6386, “Standard 

Practice for Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and 

Hardware Surfaces for Painting.” 

B. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 

steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion. 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 

in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Metal Fabrications: For all iron and steel items (except those noted below), shop prime 

with alkyd primer. 

2. Exterior Wall Metal Fabrications: For all iron and steel items occurring in exterior walls, 

shop prime with urethane primer. 

3. Exposed Exterior Metal Fabrications: For all iron and steel items exposed on the exterior, 

shop prime with zinc-rich primer. 

D. Shop Priming:  Immediately after surface preparation, apply one coat of primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a minimum 

dry film thickness as listed below.  Use priming methods that result in full coverage of joints, 

corners, edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  

Change color of second coat to distinguish it from first. 
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2.15 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 

Association for designating aluminum finishes. 

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 

metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with 

edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 

levels. 

C. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 

not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  

Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 

fabrication and are for bolted or screwed field connections. 

D. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 

surface. 

E. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 

fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 

use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and 

other connectors. 

F. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 

masonry, or similar construction. 

G. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with 

grout, concrete, masonry, wood, or dissimilar metals with the following: 

1. Extruded Aluminum:  Isolation barrier membrane. 
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3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 

including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions securely to and rigidly brace from building structure. 

C. Install slotted channel framing with manufacturer recommended fasteners and fittings and 

follow manufacturer recommended instructions. 

3.3 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to 

improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing members have 

been positioned and plumbed, tighten anchor bolts.  Do not remove wedges or shims but, if 

protruding, cut off flush with edge of bearing plate before packing with grout. 

1. Use non-shrink, nonmetallic grout in exposed locations unless otherwise indicated. 

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.4 ADJUSTING AND CLEANING 

A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of shop paint are specified in Division 09 Section "High-Performance Coatings." 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and restore 

galvanizing to comply with ASTM A780. 

END OF SECTION 05 50 00 
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SECTION 05 52 16 - TUBE RAILINGS (STEEL) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel tube railings. 

2. Steel fittings, brackets, and other railing accessories. 

1.3 COORDINATION 

A. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 

with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 

B. Schedule installation so wall attachments are made only to completed walls. Do not support 

railings temporarily by any means that do not satisfy structural performance requirements. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Woven-wire mesh infill panels. 

2. Fasteners. 

3. Railing brackets, flanges, fittings, and anchors. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

05 52 16 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous with 

metal fabrications by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 

marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as 

supported rails unless otherwise indicated. 

1. Provide type of bracket with flange tapped for concealed anchorage to threaded hanger 

bolt and that provides minimum 1-1/2-inch clearance from inside face of handrail to 

finished wall surface. 

2.2 STEEL AND IRON 

A. Tubing: ASTM A 500 (cold formed) or ASTM A 513. 

B. Plates, Shapes, and Bars: ASTM A 36/A 36M. 

C. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless 

otherwise indicated. 

D. Woven-Wire Mesh Infill Panels: Intermediate-crimp, square pattern, 1-inch woven-wire mesh, 

made from not less than 0.134-inch-diameter steel wire complying with ASTM A510. 

2.3 FASTENERS 

A. General: Provide the following: 

1. Ungalvanized-Steel Railings: Plated steel fasteners complying with ASTM B 633 or 

ASTM F 1941, Class Fe/Zn 5 for zinc coating. 

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and 

class required to produce connections suitable for anchoring railings to other types of 

construction indicated and capable of withstanding design loads. 
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C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching 

them to other work, unless otherwise indicated. 

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 

welded. 

B. Shop Primers: Provide primers that comply with Division 09 Section "High-Performance 

Coatings." 

2.5 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 

member sizes and spacing, details, finish, and anchorage, but not less than that required to 

support structural loads. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. 

Disassemble units only as necessary for shipping and handling limitations. Clearly mark units 

for reassembly and coordinated installation. Use connections that maintain structural value of 

joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 

approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 

surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

F. Connections: Fabricate railings with welded connections unless otherwise indicated. 

G. Welded Connections: Cope components at connections to provide close fit, or use fittings 

designed for this purpose. Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove flux immediately. 

4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 

shows after finishing and welded surface matches contours of adjoining surfaces. 

H. Form Changes in Direction as Follows: 

1. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius 

indicated. 
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I. For changes in direction made by bending, use jigs to produce uniform curvature for each 

repetitive configuration required. Maintain cross section of member throughout entire bend 

without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components. 

J. Close exposed ends of railing members with prefabricated end fittings. 

K. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, 

and anchors to interconnect railing members to other work unless otherwise indicated. 

L. Woven-Wire Mesh Infill Panels: Fabricate infill panels from woven-wire mesh crimped into 

steel channel frames. 

1. Orient wire mesh with wires perpendicular and parallel to top rail. 

M. Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of 

open-sided floors and platforms. Fabricate to dimensions and details indicated. 

2.6 STEEL AND IRON FINISHES 

A. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, 

fasteners, and sleeves; however, galvanize anchors to be embedded in exterior concrete or 

masonry. 

B. Shop Priming: Comply with requirements in Division 09 Section “High-Performance 

Coatings.” 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify 

that locations of concealed reinforcements are clearly marked for Installer. Locate 

reinforcements and mark locations if not already done. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in 

location, alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished 

after fabrication and that are intended for field connection by mechanical or other means 

without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 
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3. Align rails so variations from level for horizontal members and variations from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

C. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 

and other materials from direct contact with incompatible materials. 

D. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for 

securing railings and for properly transferring loads to in-place construction. 

3.3 RAILING CONNECTIONS 

A. Welded Connections: Use fully welded joints for permanently connecting railing components, 

unless otherwise indicated. Comply with requirements for welded connections in "Fabrication" 

Article whether welding is performed in the shop or in the field. 

3.4 ANCHORING POSTS 

A. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by 

conditions, connected to posts and to metal supporting members as indicated. 

3.5 ADJUSTING AND CLEANING 

A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of shop paint are specified in Division 09 Section "High-Performance Coatings.” 

3.6 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 

coverings approved by railing manufacturer.  

END OF SECTION 05 52 16 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood-preservative-treated lumber. 

2. Fire-retardant-treated materials, including plywood backing panels. 

3. Miscellaneous lumber (non-treated). 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 

size in least dimension. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details.  

1. Wood-Preservative-Treated Lumber: Include data for wood-preservative treatment from 

chemical treatment manufacturer and certification by treating plant that treated materials 

comply with requirements. Indicate type of preservative used and net amount of 

preservative retained. 

2. Fire-Retardant-Treated Materials: 

a. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. 

Include physical properties of treated materials based on testing by a qualified 

independent testing agency. 

06 10 00 
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b. For fire-retardant treatments, include physical properties of treated lumber both 

before and after exposure to elevated temperatures, based on testing by a qualified 

independent testing agency according to ASTM D5664. 

c. For fire-retardant treatments, include physical properties of treated plywood both 

before and after exposure to elevated temperatures, based on testing by a qualified 

independent testing agency according to ASTM D5516. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-

retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 

periodically performs inspections to verify that the material bearing the classification marking is 

representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 

circulation. Protect wood products from weather by covering with waterproof sheeting, securely 

anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 

Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 

inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 

construction not in contact with ground, Use Category UC3b for exterior construction not in 

contact with ground, and Use Category UC4a for items in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 
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C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

D. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 

2. Mixed southern pine or southern pine; SPIB. 

3. Spruce-pine-fir; NLGA. 

4. Hem-fir; WCLIB or WWPA. 

5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, blocking, and similar members in connection with flashing, vapor barriers, 

and waterproofing. 

2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 

masonry or concrete. 

3. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, materials shall comply with 

requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-

test-response characteristics specified as determined by testing identical products per test 

method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 

index of 25 or less when tested according to ASTM E84, and with no evidence of significant 

progressive combustion when the test is extended an additional 20 minutes, and with the flame 

front not extending more than 10.5 feet beyond the centerline of the burners at any time during 

the test. 

1. Treatment shall not promote corrosion of metal fasteners. 

2. Exterior Type: Treated materials shall comply with requirements specified above for fire-

retardant-treated lumber and plywood by pressure process after being subjected to 

accelerated weathering according to ASTM D2898. Use for exterior locations and where 

indicated. 

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 

when tested according to ASTM D3201 at 92 percent relative humidity. Use where 

exterior type is not indicated. 

4. Design Value Adjustment Factors: Treated lumber shall be tested according to 

ASTM D5664 and design value adjustment factors shall be calculated according to 

ASTM D6841. 

C. Kiln-dry lumber after treatment to maximum moisture content of 19 percent. Kiln-dry plywood 

after treatment to maximum moisture content of 15 percent. 
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D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 

agency. 

E. Equipment Backing Panels: Plywood, DOC PS 1, Exposure 1, C-D Plugged, in thickness 

indicated or, if not indicated, not less than 3/4-inch nominal thickness. 

F. Application: Treat items indicated on Drawings, and the following: 

1. Concealed blocking. 

2. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER (NON-TREATED) 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

3. Furring. 

4. Grounds. 

B. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 

2. Mixed southern pine or southern pine; SPIB. 

3. Spruce-pine-fir; NLGA. 

4. Hem-fir; WCLIB or WWPA. 

C. Concealed Boards:  19 percent maximum moisture content and any of the following species and 

grades: 

1. Mixed southern pine or southern pine; No.  3 grade; SPIB. 

2. Hem-fir or hem-fir (north); Standard or No. 3 Common grade; NLGA, WCLIB, or 

WWPA. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 

eliminate knots and other defects that will interfere with attachment of other work. 

E. For furring strips for installing plywood or hardboard paneling, select boards with no knots 

capable of producing bent-over nails and damage to paneling. 

2.5 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 

specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples: ASTM F1667. 
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C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC01 or ICC-ES AC193 as appropriate for the substrate. 

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, 

Class Fe/Zn 5. 

2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 

ASTM F594, Alloy Group 1 or 2. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 

fitted. Fit rough carpentry accurately to other construction. Locate furring,  nailers, blocking, 

grounds,  and similar supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 

requiring backing panels. Install fire-retardant-treated plywood backing panels with 

classification marking of testing agency exposed to view. 

D. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 

specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 

framing or blocking does not provide a surface for fastening edges of panels. Space clips 

not more than 16 inches o.c. 

E. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and 

as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more than 96 

inches o.c. with solid wood blocking or noncombustible materials accurately fitted to 

close furred spaces. 

2. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at 

ceiling line of top story, and at not more than 96 inches o.c. Where fire blocking is not 

inherent in framing system used, provide closely fitted solid wood blocks of same width 

as framing members and 2-inch nominal thickness. 

3. Fire block concealed spaces between floor sleepers with same material as sleepers to 

limit concealed spaces to not more than 100 sq. ft. and to solidly fill space below 

partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at not more 

than 20 feet o.c. 
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F. Sort and select lumber so that natural characteristics do not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 

complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in New York State Building Code. 

2. ICC-ES evaluation report for fastener. 

I. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections between members. Install fasteners without splitting wood. Drive nails 

snug but do not countersink nail heads unless otherwise indicated. 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Install where indicated and where required for screeding or attaching other work. Form to 

shapes indicated and cut as required for true line and level of attached work. Coordinate 

locations with other work involved. 

1. Provide 1/4-inch vent space between each length of blocking. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 

unless otherwise indicated. 

3.3 INSTALLATION OF WOOD FURRING 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as required 

for tolerance of finish work. 

END OF SECTION 06 10 00 
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SECTION 06 10 26 - ROOFING ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood-preservative-treated materials. 

1.3 DEFINITIONS 

A. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 

size in least dimension. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details.  

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Adhesives. 

2. Isolation barrier membrane. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 

circulation. Protect wood products from weather by covering with waterproof sheeting, securely 

anchored. Provide for air circulation around stacks and under coverings. 

06 10 26 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 

Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 

inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

C. Plywood: DOC PS 1, Exterior A-C, unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

D. Mark plywood with appropriate classification marking of an inspection agency acceptable to 

authorities having jurisdiction. 

E. Application: Treat items indicated on Drawings, and the following: 

1. Wood nailers, curbs, equipment support bases, blocking, and similar members in 

connection with roofing. 

2.3 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 

specified in this article for material and manufacture. 

1. Provide fasteners of Type 304 stainless steel. 

B. Wood Screws for Attachment of Roof Blocking:  Screws complying with ASME B18.6.1. 

Series 300 stainless steel, non-magnetic, torx or square drive, #10, length as required to provide 

minimum embedment of 1-1/2-inches into substrate. 
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C. Screws for Attachment to Metal Deck: Self drilling screws complying with ASME B18.6.1. 

Series 300 stainless steel, non-magnetic, torx or square drive, #10, 2-1/2-inch length (unless 

otherwise noted). 

D. Screws for Attachment to Steel Angles or Framing: Self drilling screws complying with ASME 

B18.6.1. Series 300 stainless steel, non-magnetic, #12, 2-1/2-inch length minimum (unless 

otherwise noted). 

1. With Winged Reamers: Wings designed to break off at contact with steel. 

E. Lag Bolts:  ASME B18.2.1. 

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, 

where indicated, flat washers. 

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 

capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 

unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 

determined by testing per ASTM E 488 conducted by a qualified independent testing and 

inspecting agency. Anchor expands by tightening or hammering a pin after insertion into pre-

drilled hole. 

1. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 

ASTM F594, Alloy Group 1 or 2. 

2.4 MISCELLANEOUS MATERIALS 

A. Adhesives: Low odor, low VOC (less than 2 percent by weight), high-strength polyurethane 

formulation complying with ASTM D3498 that is approved for use indicated by adhesive 

manufacturer. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Henkel 

Corporation; Loctite PL Premium Fast Grab, or a comparable product. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Set roofing rough carpentry to required levels and lines, with members plumb, true to line, cut, 

and fitted. Fit roofing rough carpentry accurately to other construction. Locate  nailers, 

blocking, and similar supports to comply with requirements for attaching other construction. 

C. Sort and select lumber so that natural characteristics do not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 
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D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

E. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous isolation barrier membrane between wood and metal decking. 

3.2 INSTALLATION OF WOOD BLOCKING, NAILERS AND PLYWOOD 

A. Install where indicated and where required for screeding or attaching other work. Form to 

shapes indicated and cut as required for true line and level of attached work. Coordinate 

locations with other work involved. 

1. Provide 1/4-inch vent space between each length of blocking. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 

unless otherwise indicated. 

C. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 

with recommendations of FM Global Loss Prevention Data Sheet 1-49 and the following: 

1. Anchor bottom blocking to steel angles with minimum 3/8-inch stainless steel bolts with 

washers, at maximum 24 inches on center, or self-drilling screws in two rows, spaced not 

more than 24 inches on center and 6 inches from ends of blocking lengths. 

2. At locations where bottom blocking is to be attached directly to metal decking, provide 

isolation barrier membrane between deck and blocking, install wrinkle free. Apply primer 

if required by membrane manufacturer. Use primer rather than nails for installing 

membrane at low temperatures, overlap edges not less than 3-1/2 inches, roll laps with 

roller, cover membrane within 14 days. Attach bottom blocking with stainless steel self-

drilling screws, penetrating metal decking at least 1 inch in two rows, spaced not more 

than 24 inches on center and 6 inches from ends of blocking lengths. 

3. Attach subsequent blocking to bottom blocking with stainless steel screws, penetrating at 

least 1-1/4 inches in two rows, spaced not more than 24 inches on center and 6 inches 

from ends of blocking lengths. 

4. Attach plywood to substrate with stainless steel screws spaced at 12 inches on center 

maximum. Where more than one layer of plywood is being attached, attach subsequent 

plywood to base layer of plywood/substrate with polyurethane construction adhesive 

beads spaced at 6 inches on center maximum and stainless-steel screws, penetrating at 

least 3/4 inch in two rows, spaced not more than 12 inches on center and within 4 inches 

from end of panel lengths. 

5. At outside building corners, locate fasteners at 12 inches on center and 6 inches from 

corner, unless closer spacing is required to meet minimum 100 lb per fastener withdrawal 

force in any direction, or to comply with FM 1-49 recommendations. 

END OF SECTION 06 10 26 
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SECTION 06 16 00 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wall sheathing. 

2. Sheathing joint and penetration treatment. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for item listed 

below, otherwise submit full Product Data for the following: 

1. Glass-mat gypsum wall sheathing. 

2. Screws for fastening foam sheathing to cold-formed metal framing. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 

Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 

Provide for air circulation around stacks and under coverings. 

06 16 00 
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PART 2 - PRODUCTS 

2.1 WALLSHEATHING 

A. Glass-Mat Gypsum Sheathing: ASTM C1177/C1177M. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; GlassRoc Sheathing.  

b. Georgia-Pacific Gypsum, LLC; DensGlassSheathing. 

c. USG Corporation; USG Securock Brand Glass-Mat Sheathing. 

2. Type and Thickness: Regular, 1/2 inch thick. 

2.2 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. For wall sheathing, provide fasteners of Type 304 stainless steel. 

B. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in 

length recommended by sheathing manufacturer for thickness of sheathing to be attached. 

1. For steel framing less than 0.0329 inch thick, use screws that comply with ASTM C1002. 

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 

ASTM C954. 

2.3 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with 

ASTM C834, compatible with sheathing tape and sheathing and recommended by tape and 

sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed 

fasteners. 

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10 

by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use 

with silicone emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a 

history of successful in-service use. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 

do not span between fewer than three support members. 

C. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

D. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in the New York State Building Code. 

2. ICC-ES evaluation report for fastener. 

E. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections. Install fasteners without splitting wood. 

F. Coordinate wall sheathing installation with flashing and joint-sealant installation so these 

materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

G. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 

structural support elements. 

H. Coordinate sheathing installation with installation of materials installed over sheathing so 

sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 

forecast. 

3.2 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 

2. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural 

elements. 

3. Install panels with a 1/4-inch gap where they abut masonry or similar materials that might 

retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those 

of adjacent panels. Attach at perimeter and within field of panel to each stud. 

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 

edges and ends of panels. 
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D. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 

trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners 

with a trowel so fasteners are completely covered. Seal other penetrations and openings. 

3.3 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 

Division 01 Section “Quality Requirements” and its attachments. 

B. Testing and Inspecting Agency: Owner may engage a qualified testing agency to perform tests 

and inspections. 

C. Inspections: Air-barrier and water-resistant glass-mat gypsum sheathing, accessories, and 

installation are subject to inspection for compliance with requirements. Inspections may 

include, but not be limited to, the following: 

1. Continuity of air-barrier system has been achieved throughout the building envelope with 

no gaps or holes. 

2. Compatible materials have been used. 

3. All penetrations have been sealed. 

D. Tests: As determined by testing agency.  

E. Air barriers will be considered defective if they do not pass tests and inspections. 

F. Correct damage to air barriers caused by testing; follow manufacturer's written instructions. 

END OF SECTION 06 16 00 
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SECTION 07 21 00 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Extruded polystyrene foam-plastic board. 

2. Glass-fiber blanket. 

3. Closed-cell spray polyurethane foam. 

4. Insulation for miscellaneous voids. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Adhesive for bonding insulation. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Extruded polystyrene board, Type IV, 25-psi. 

2. Extruded polystyrene board, Type V, 100-psi. 

3. Glass-fiber blanket, unfaced. 

4. Closed-cell spray polyurethane foam. 

5. Thermal barrier intumescent coating. 

6. Insulation for miscellaneous voids. 

C. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 

07 21 00 
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1.5 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For closed-cell, spray polyurethane foam insulation. 

1.6 QUALITY ASSURANCE 

A. Spray Polyurethane Foam Installer Qualifications: An authorized representative who is trained 

and approved by manufacturer. 

B. Identification: Identify product R-values with manufacturer’s markings, or certification, in 

accordance with requirements of building Code in effect for the Project. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 

soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 

written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation and 

concealment. 

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project 

site until just before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in each 

area of construction. 

PART 2 - PRODUCTS 

2.1 EXTRUDED POLYSTYRENE FOAM-PLASTIC BOARD 

A. Extruded Polystyrene Board, Type IV: ASTM C 578, Type IV, 25-psi minimum compressive 

strength; unfaced; maximum flame-spread and smoke-developed indexes of 25 and 450, 

respectively, per ASTM E 84. 

1.  Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. DuPont; Styrofoam Brand Square Edge XPS Foam Insulation (Reduced GWP). 

b. Owens Corning; Foamular NGX 250 Extruded Polystyrene (XPS) Insulation 

(Square Edge). 

2. Thermal Resistance: R-value of 5.0 per inch. 

3. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 
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B. Extruded Polystyrene Board, Type V: ASTM C 578, Type VI, 100-psi minimum compressive 

strength; maximum flame-spread and smoke-developed indexes of 25 and 450, respectively, per 

ASTM E 84. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. DuPont; Styrofoam Brand Highload 100 psi Extruded Polystyrene Foam Insulation 

(Reduced GWP). 

b. Owens Corning; Foamular NGX 1000 Extruded Polystyrene (XPS) Insulation 

(Square Edge). 

2. Thermal Resistance: R-value of 5.0 per inch. 

2.2 GLASS-FIBER BLANKET 

A. Glass-Fiber Blanket, Unfaced: ASTM C 665, Type I; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 

combustion characteristics. 

1.  Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. CertainTeed Corporation; Sustainable Insulation Fiber Glass Building. 

b. Owens Corning; EcoTouch Pink Fiberglas Insulation. 

2.3 CLOSED-CELL SPRAY POLYURETHANE FOAM 

A. Closed-Cell Spray Polyurethane Foam: ASTM C 1029, Type II, minimum density of 2 lb/cu. ft. 

and minimum aged R-value at 1-inch thickness of 6.2 deg F x h x sq. ft./Btu at 75 deg F. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Gaco Western LLC; GacoWallFoam 183M. 

b. Lapolla Industries, Inc.; Foam-Lok 2000-4G. 

2. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame-Spread Index:  25 or less. 

b. Smoke-Developed Index:  450 or less. 

B. Miscellaneous Materials: 

1. Primer: Material recommended by insulation manufacturer where required for adhesion 

of insulation to substrates. 

2. Membrane at Transitions:  Provide membrane at transitions in substrate and connections 

to adjacent elements acceptable to the spray polyurethane foam manufacturer. 
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3. Thermal Barrier Intumescent Coating: Intumescent water-based, spray-applied coating 

that has been tested and approved for use in a building interior as a 15-minute alternative 

thermal barrier complying with New York State Code and New York State VOC 

regulations. Use only products that have been tested and approved for use with spray 

polyurethane foam to be used; provide primer as required. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

International Fireproof Technology, Inc.; DC315, or comparable product. 

2.4 ACCESSORIES 

A. Insulation for Miscellaneous Voids: 

1. Spray Polyurethane Foam Insulation for Miscellaneous Voids: ASTM C 1029, Type II, 

closed cell, minimum density of 1.75 lb/cu. ft. and minimum aged R-value at 1-inch 

thickness of 6.0 deg F x h x sq. ft./Btu at 75 deg F, with maximum flame-spread and 

smoke-developed indexes of 25 and 400, respectively, per ASTM E 84. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

DuPont; Froth-Pak Foam Insulation, or comparable product. 

B. Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier 

materials, and with demonstrated capability to bond insulation securely to substrates without 

damaging insulation and substrates. 

1. Adhesives shall have a VOC content of 70 g/L or less. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for conditions affecting performance of the Work. 

B. Clean substrates of substances that are harmful to insulation, including removing projections 

capable of puncturing insulation, or that interfere with insulation attachment. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 

applications. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 

rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill 

voids with insulation. Remove projections that interfere with placement. 
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D. Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths, 

and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or 

required to make up total thickness or to achieve R-value. 

E. Install insulation so that manufacturer’s R-value mark is readily observable, in accordance with 

requirements of building Code in effect for the Project.  

3.3 INSTALLATION OF SLAB INSULATION 

A. On vertical slab edge surfaces, set extruded polystyrene board (Type IV, 25-psi) insulation units 

using manufacturer's recommended adhesive according to manufacturer's written instructions. 

B. On horizontal surfaces, loosely lay extruded polystyrene board (Type VI, 40-psi) insulation 

units according to manufacturer's written instructions. Stagger end joints and tightly abut 

insulation units. 

1. Where indicated, install extruded polystyrene board (Type V, 100-psi) insulation units. 

3.4 INSTALLATION OF FOUNDATION WALL INSULATION 

A. Butt extruded polystyrene board (Type IV, 25-psi) panels together for tight fit. 

B. Adhesive Installation: Install with adhesive according to manufacturer's written instructions. 

3.5 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. 

both ways on inside face and as recommended by manufacturer. Fit courses of extruded 

polystyrene board (Type IV, 25-psi) insulation between wall ties and other obstructions, with 

edges butted tightly in both directions. Press units firmly against inside substrates. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 

ties designed for this purpose and specified in Division 04 Section "Unit Masonry." 

3.6 INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION 

A. Blanket Insulation: Install in cavities formed by framing members according to the following 

requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If 

more than one length is required to fill the cavities, provide lengths that will produce a 

snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 

edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or 

protected from contact with insulation. 
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4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced 

blankets mechanically and support faced blankets by taping flanges of insulation to 

flanges of metal studs. 

B. Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required 

to prevent gaps in insulation using the following materials: 

1. Spray Polyurethane Insulation for Miscellaneous Voids: Apply according to 

manufacturer's written instructions. 

3.7 INSTALLATION OF SPRAY FOAM INSULATION 

A. Verify that substrates are clean, dry, and free of substances that are harmful to insulation. 

B. Priming: Prime substrates where recommended by insulation manufacturer. Apply primer to 

comply with insulation manufacturer's written instructions. Confine primers to areas to be 

insulated; do not allow spillage or migration onto adjoining surfaces. 

C. Comply with insulation manufacturer's written instructions applicable to products and 

applications. 

D. Prior to application, bridge gaps in construction at changes in substrate plane or changes in 

adjoining materials as recommended by manufacturer. 

E. Spray insulation to envelop entire area to be insulated and fill voids. 

F. Apply in multiple passes to not exceed maximum thicknesses recommended by manufacturer. 

G. Apply thermal barrier intumescent coating in accordance with manufacturer’s written 

instructions and at the required dry film thickness per the applicable spray foam evaluation 

report.  

3.8 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and 

other causes. Provide temporary coverings or enclosures where insulation is subject to abuse 

and cannot be concealed and protected by permanent construction immediately after 

installation. 

END OF SECTION 07 21 00 
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SECTION 07 27 26 - FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vapor-retarding, fluid-applied air barriers. 

1.3 DEFINITIONS 

A. Air-Barrier Material: A primary element that provides a continuous barrier to the movement of 

air. 

B. Air-Barrier Accessory: A transitional component of the air barrier that provides continuity. 

C. Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to an 

opaque wall, including joints and junctions to abutting construction, to control air movement 

through the wall. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review air-barrier requirements and installation, special details, mockups, air-leakage 

and bond testing, air-barrier protection, and work scheduling that covers air barriers. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include manufacturer's written instructions for 

evaluating, preparing, and treating each substrate; technical data; dry film thickness; and tested 

physical and performance properties of products. 

07 27 26 
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1. Accessory materials. 

2. Primers. 

3. Stainless-steel sheet. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. High-build, vapor-retarding air barrier. 

C. Sustainable Design Submittals: 

1. Product Data: For coatings, indicating VOC content. 

D. Shop Drawings: For air-barrier assemblies. 

1. Show locations and extent of air-barrier materials, accessories, and assemblies specific to 

Project conditions. 

2. Include details for substrate joints and cracks, counterflashing strips, penetrations, inside 

and outside corners, terminations, and tie-ins with adjoining construction. 

3. Include details of interfaces with other materials that form part of air barrier. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Certificates, Compatibility: From air-barrier manufacturer, certifying compatibility of 

air barriers and accessory materials with Project materials that connect to or that come in 

contact with the barrier. 

C. Product Certificates, Fire Propagation Characteristics: From a qualified testing agency, 

documenting that air barrier system as a component of the indicated wall assembly has been 

tested and passed NFPA 285.  

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Protect stored materials from direct sunlight. 
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1.10 FIELD CONDITIONS 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 

temperatures recommended in writing by air-barrier manufacturer. 

1. Protect substrates from environmental conditions that affect air-barrier performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single 

source from single manufacturer. 

B. VOC Content: 100 g/L or less. 

2.2 PERFORMANCE REQUIREMENTS 

A. Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be 

capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed to 

discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies 

shall be capable of accommodating substrate movement and of sealing substrate expansion and 

control joints, construction material changes, penetrations, tie-ins to installed waterproofing, 

and transitions at perimeter conditions without deterioration and air leakage exceeding specified 

limits. 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 lbf/sq. ft., 

when tested according to ASTM E2357. 

2.3 HIGH-BUILD AIR BARRIERS, VAPOR RETARDING 

A. High-Build, Vapor-Retarding Air Barrier:  Synthetic polymer membrane with an installed dry 

film thickness, according to manufacturer's written instructions, of 40 mils or thicker over 

smooth, void-free substrates. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Carlisle Coatings & Waterproofing; Fire Resist Barritech NP. 

b. Henry Company; Air-Bloc 32MR. 

c. Meadows, W. R., Inc.; Air-Shield LSR. 

d. Tremco, Inc., Commercial Sealants and Waterproofing Division, an RPM 

company; ExoAir 130. 

2. Physical and Performance Properties: 

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-lbf/sq. ft. 

pressure difference; ASTM E2178. 

http://www.specagent.com/LookUp/?ulid=12375&mf=04&src=wd
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b. Vapor Permeance: Maximum 0.1 perm; ASTM E96/E96M, Desiccant Method. 

c. Ultimate Elongation: Minimum300 percent; ASTM D412, Die C. 

d. Adhesion to Substrate: Minimum 16 lbf/sq. in. when tested according to 

ASTM D4541. 

2.4 ACCESSORY MATERIALS 

A. Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and 

strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars, 

termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants, 

and other accessory materials that are recommended in writing by air-barrier manufacturer to 

produce a complete air-barrier assembly and that are compatible with primary air-barrier 

material and adjacent construction to which they may seal. 

B. Primer: Liquid waterborne primer recommended for substrate by air-barrier material 

manufacturer. 

C. Stainless-Steel Sheet: ASTM A240/A240M, Type 304, 0.0187 inch thick, and Series 300 

stainless-steel fasteners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements and other conditions affecting performance of the Work. 

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other 

contaminants. 

2. Verify that substrates have cured and aged for minimum time recommended in writing by 

air-barrier manufacturer. 

3. Verify that substrates are visibly dry and free of moisture. 

4. Verify that masonry joints are flush and completely filled with mortar. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to 

manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate for 

air-barrier application. 

B. Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray 

affecting other construction. 
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C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 

penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, 

holes, and other voids in concrete with substrate-patching material. 

E. Remove excess mortar from masonry ties, shelf angles, and other obstructions. 

F. At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and 

edges to form a smooth transition from one plane to another. 

G. Cover gaps in substrate plane and form a smooth transition from one substrate plane to another 

with stainless-steel sheet mechanically fastened to structural framing to provide continuous 

support for air barrier. 

H. Bridge discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints with air-barrier 

accessory material that accommodates joint movement according to manufacturer's written 

instructions and details. 

3.3 ACCESSORIES INSTALLATION 

A. Install accessory materials according to air-barrier manufacturer's written instructions and 

details to form a seal with adjacent construction and ensure continuity of air and water barrier. 

1. Coordinate the installation of air barrier with installation of roofing membrane and base 

flashing to ensure continuity of air barrier with roofing membrane. 

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3 

inches of coverage is achieved over each substrate. 

3. Unless manufacturer recommends in writing against priming, apply primer to substrates 

at required rate and allow it to dry. 

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that 

will be covered by air-barrier material on same day. Reprime areas exposed for more than 

24 hours. 

B. Connect and seal exterior wall air-barrier material continuously to roofing-membrane air 

barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and 

window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door 

framing, and other construction used in exterior wall openings, using accessory materials. 

C. At end of each working day, seal top edge of strips and transition strips to substrate with 

termination mastic. 

D. Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended 

application temperature ranges. Consult manufacturer when sealant cannot be applied within 

these temperature ranges. 



FLUID-APPLIED MEMBRANE AIR BARRIERS  Tetra Tech 

07 27 26 / Page 6 Project No. 339070-22003 Architects & Engineers 

E. Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls, 

storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is 

achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter 

frames, with not less than 1 inch of full contact. 

1. Transition Strip: Roll firmly to enhance adhesion. 

F. Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and 

miscellaneous penetrations of air-barrier material with foam sealant. 

G. Seal strips and transition strips around masonry reinforcing or ties and penetrations with 

termination mastic. 

H. Seal top of through-wall flashings to air barrier with an additional 6-inch-wide, transition strip. 

I. Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by 

metal counterflashings or ending in reglets with termination mastic. 

J. Correct punctures, voids, and deficient lapped seams in strips and transition strips. Slit and 

flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond corrected 

areas in strip direction. 

3.4 PRIMARY AIR-BARRIER MATERIAL INSTALLATION 

A. Apply air-barrier material to form a seal with strips and transition strips and to achieve a 

continuous air barrier according to air-barrier manufacturer's written instructions and details. 

Apply air-barrier material within manufacturer's recommended application temperature ranges. 

1. Unless manufacturer recommends in writing against priming, apply primer to substrates 

at required rate and allow it to dry. 

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime 

areas exposed for more than 24 hours. 

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying 

time between coats. 

B. High-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates according 

to the following thickness. Apply air-barrier material in full contact around protrusions such as 

masonry ties. 

1. Vapor-Retarding, High-Build Air Barrier: Total dry film thickness not less than 40 mils. 

C. Do not cover air barrier until it has been tested and inspected by testing agency. 

D. Correct deficiencies in or remove air barrier that does not comply with requirements; correct 

substrates and reapply air-barrier components. 
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3.5 CLEANING AND PROTECTION 

A. Protect air-barrier system from damage during application and remainder of construction period, 

according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as 

recommended in writing by manufacturer. If exposed to these conditions for longer than 

recommended, remove and replace air barrier or install additional, full-thickness, air-

barrier application after correcting and preparing the overexposed materials according to 

air-barrier manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not approved by 

air-barrier manufacturer. 

B. Clean spills, stains, and soiling from construction that would be exposed in the completed work 

using cleaning agents and procedures recommended in writing by manufacturer of affected 

construction. 

C. Remove masking materials after installation. 

END OF SECTION 07 27 26 
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SECTION 07 42 13.19 - INSULATED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Foamed-insulation-core metal wall panels. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, metal panel Installer, metal panel manufacturer's 

representative, and installers whose work interfaces with or affects metal panels, 

including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress. 

3. Review methods and procedures related to metal panel installation, including 

manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including alignment 

between and attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and condition of 

other construction that affect metal panels. 

6. Review governing regulations and requirements for insurance, certificates, and tests and 

inspections if applicable. 

7. Review temporary protection requirements for metal panel assembly during and after 

installation. 

8. Review procedures for repair of metal panels damaged after installation. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

07 42 13.19 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material descriptions, 

dimensions of individual components and profiles, and finishes for each type of panel and 

accessory.  

1. Concealed-fastener, foamed-insulation-core metal wall panels. 

2. Miscellaneous metal subframing and furring. 

3. Panel accessories. 

4. Flashing and trim. 

5. Panel fasteners. 

6. Panel sealants. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge conditions, 

joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 

and accessories; and special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not 

less than 1-1/2 inches per 12 inches. 

C. Samples: For each type of metal panel indicated with factory-applied color finishes. 

1. Include similar Samples of trim and accessories involving color selection. 

D. Sample Warranties: For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 

B. Executed Warranties: For special warranties. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 

aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal panel assembly 8ft by 8ft, including supports, 

attachments, and accessories. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or 

deformed. Package metal panels for protection during transportation and handling. 

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 

surface damage. 

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 

ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 

water. Do not store metal panels in contact with other materials that might cause staining, 

denting, or other surface damage. 

D. Retain strippable protective covering on metal panels during installation. 

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit assembly of metal panels to be performed according to manufacturers' written 

instructions and warranty requirements. 

1.10 COORDINATION 

A. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of 

soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of metal panel systems that fail in materials or workmanship within 

specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period: Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace metal panels that show evidence of deterioration of factory-

applied finishes within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 
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2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 

following loads, based on testing according to ASTM E 72: 

1. Wind Loads: As indicated on Drawings. 

2. Other Design Loads: As indicated on Drawings. 

3. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to 

ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft.. 

C. Water Penetration under Static Pressure: No water penetration when tested according to 

ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft.. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes by preventing buckling, opening of joints, overstressing of components, failure of joint 

sealants, failure of connections, and other detrimental effects. Base calculations on surface 

temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 

E. Fire-Test-Response Characteristics: Provide metal wall panels and system components with the 

following fire-test-response characteristics, as determined by testing identical panels and system 

components per test method indicated below by UL or another testing and inspecting agency 

acceptable to authorities having jurisdiction. Identify products with appropriate markings of 

applicable testing agency. 

1. Fire-Resistance Characteristics: Provide materials and construction tested for fire 

resistance per ASTM E 119. 

2. Intermediate-Scale Multistory Fire Test: Tested mockup, representative of completed 

multistory wall assembly of which wall panel is a part, complies with NFPA 285 for test 

method and required fire-test-response characteristics of exterior non-load-bearing wall 

panel assemblies. 

3. Radiant Heat Exposure: No ignition when tested according to NFPA 268. 

4. Potential Heat: Acceptable level when tested according to NFPA 259. 

5. Surface-Burning Characteristics: Provide wall panels with a flame-spread index of 25 or 

less and a smoke-developed index of 450 or less, per ASTM E 84. 
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2.2 FOAMED-INSULATION-CORE METAL WALL PANELS 

A. General: Provide factory-formed and -assembled metal wall panels fabricated from two metal 

facing sheets and insulation core foamed in place during fabrication, and with joints between 

panels designed to form weathertight seals. Include accessories required for weathertight 

installation. 

1. Insulation Core: Modified isocyanurate foam using a non-CFC blowing agent, with 

maximum flame-spread and smoke-developed indexes of 25 and 450, respectively. 

a. Closed-Cell Content: 90 percent when tested according to ASTM D 6226. 

b. Density: 2.2 to 2.8 lb/cu. ft. when tested according to ASTM D 1622. 

c. Compressive Strength: Minimum 19 psi when tested according to ASTM D 1621. 

d. Shear Strength: 25 psi when tested according to ASTM C 273/C 273M. 

B. Concealed-Fastener, Foamed-Insulation-Core Metal Wall Panels: Formed with tongue-and-

groove panel edges; designed for sequential installation by interlocking panel edges and 

mechanically attaching panels to supports using concealed clips or fasteners. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Benchmark by Kingspan, a Division of Kingspan Insulated Panels, Inc.; 

Designwall 4000 Flat Panel. 

b. CENTRIA Architectural Systems; Formawall Dimension Series Insulated Core 

Metal Wall Panels. 

2. Metallic-Coated Steel Sheet: Facings of zinc-coated (galvanized) steel sheet complying 

with ASTM A 653/A 653M, G90 coating designation; structural quality. Prepainted by 

the coil-coating process to comply with ASTM A 755/A 755M. 

a. Exterior Sheet: 

1) Nominal Thickness: 0.040 inch. 

2) Surface:  Smooth, flat. 

3) Exterior Finish:  Two-coat fluoropolymer. 

a) Color:  As selected by Architect from manufacturer's full range. 

b. Interior (Liner) Sheet: 

1) Nominal Thickness: Minimum 0.028 inch. 

2) Interior Finish: Concealed finish. 

a) Color:  As selected by Architect from manufacturer's full range. 

3. Panel Coverage:  As indicated on Drawings nominal. 
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4. Panel Joints: 

a. Horizontally Installed Panels:  

1) Side Joint Reveal:  1/2-inch. 

2) End Joint Reveal:  1/2-inch or 5/8-inch, as standard with manufacturer, for 

insulated metal vertical joint. 

 

b. Vertically Installed Panels:  

1) Side Joint Reveal:  1/16-inch or 1/8-inch, as standard with manufacturer. 

2) End Joint Reveal: 5/8-inch, for trimless stack joint. 

5. Panel Thickness:  3.0 inches. 

6. Thermal-Resistance Value (R-Value):  R-21 according to ASTM C 1363. 

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel 

sheet, ASTM A 653/A 653M, G90 coating designation or ASTM A 792/A 792M, Class AZ50 

aluminum-zinc-alloy coating designation unless otherwise indicated. Provide manufacturer's 

standard sections as required for support and alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 

including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 

fillers, closure strips, and similar items. Match material and finish of metal panels unless 

otherwise indicated. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 

required to seal against weather and to provide finished appearance. Locations include, but are 

not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 

parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as 

adjacent metal panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 

fasteners with heads matching color of metal panels by means of plastic caps or factory-applied 

coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with 

panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 

sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, 

nonstaining tape 1/2 inch wide and 1/8 inch thick. 

2. Joint Sealant: ASTM C 920; elastomeric polyurethane or silicone sealant; of type, grade, 

class, and use classifications required to seal joints in metal panels and remain 

weathertight; and as recommended in writing by metal panel manufacturer. 
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3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311. 

2.4 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's 

standard procedures and processes, as necessary to fulfill indicated performance requirements 

demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 

structural requirements. 

B. Provide panel profile for full length of panel. 

C. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 

provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 

movements. 

D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 

recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 

that apply to design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 

and tool marks and that are true to line and levels indicated, with exposed edges folded 

back to form hems. 

2. Seams: Fabricate nonmoving seams in accessories with flat-lock seams. Tin edges to be 

seamed, form seams, and solder. 

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant 

and to comply with SMACNA standards. 

4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not 

allowed on faces of accessories exposed to view. 

5. Fabricate cleats and attachment devices from same material as accessory being anchored 

or from compatible, noncorrosive metal recommended in writing by metal panel 

manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or 

metal wall panel manufacturer for application but not less than thickness of metal 

being secured. 

2.5 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 

strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 

acceptable if they are within one-half of the range of approved Samples. Noticeable variations 

in same piece are not acceptable. Variations in appearance of other components are acceptable 

if they are within the range of approved Samples and are assembled or installed to minimize 

contrast. 
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C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 

percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to 

exposed metal surfaces to comply with coating and resin manufacturers' written 

instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 

acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum 

total dry film thickness of 0.8 mil. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, metal panel supports, and other conditions affecting 

performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 

panel support members and anchorage have been installed within alignment tolerances 

required by metal wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or 

blocking and that installation is within flatness tolerances required by metal wall panel 

manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing or 

backing substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 

locations of penetrations relative to seam locations of metal panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 

members and anchorages according to ASTM C 754 and metal panel manufacturer's written 

recommendations. 
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3.3 METAL PANEL INSTALLATION 

A. General: Install metal panels according to manufacturer's written instructions in orientation, 

sizes, and locations indicated. Install panels perpendicular to supports unless otherwise 

indicated. Anchor metal panels and other components of the Work securely in place, with 

provisions for thermal and structural movement. 

1. Shim or otherwise plumb substrates receiving metal panels. 

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. 

Do not begin installation until air- or water-resistive barriers and flashings that will be 

concealed by metal panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as metal panel work proceeds. 

6. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. 

Fasten flashings and trim around openings and similar elements with self-tapping screws. 

7. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use 

galvanized-steel fasteners for surfaces exposed to the interior. 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 

against galvanic action as recommended in writing by metal panel manufacturer. 

D. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for 

weathertight performance of metal wall panel assemblies. Provide types of gaskets, fillers, and 

sealants indicated by metal panel manufacturer; or, if not indicated, provide types recommended 

by metal wall panel manufacturer. 

1. Prepare joints and apply sealants to comply with requirements in Division 07 Section  

"Joint Sealants." 

3.4 INSULATED METAL WALL PANEL INSTALLATION 

A. General: Apply continuous ribbon of sealant to panel joint on concealed side of insulated metal 

wall panels as vapor seal; apply sealant to panel joint on exposed side of panels for weather 

seal. 

1. Fasten foamed-insulation-core metal wall panels to supports with fasteners at each lapped 

joint at location and spacing and with fasteners recommended by manufacturer. 
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2. Apply panels and associated items true to line for neat and weathertight enclosure. Avoid 

"panel creep" or application not true to line. 

3. Provide metal-backed washers under heads of exposed fasteners on weather side of 

insulated metal wall panels. 

4. Provide sealant tape at lapped joints of insulated metal wall panels and between panels 

and protruding equipment, vents, and accessories. 

5. Apply a continuous ribbon of sealant tape to panel side laps and elsewhere as needed to 

make panels weathertight. 

B. Foamed-Insulation-Core Metal Wall Panels: Fasten metal wall panels to supports with 

concealed clips at each joint at location and spacing and with fasteners recommended by 

manufacturer. Fully engage tongue and groove of adjacent panels. 

1. Install clips to supports with self-tapping fasteners. 

C. Accessory Installation: Install accessories with positive anchorage to building and weathertight 

mounting, and provide for thermal expansion. Coordinate installation with flashings and other 

components. 

1. Install components required for a complete metal panel system including trim, copings, 

corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

Provide types indicated by metal panel manufacturer; or, if not indicated, provide types 

recommended by metal panel manufacturer. 

D. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 

where possible, and set units true to line and level. Install work with laps, joints, and seams that 

are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true 

to line and levels indicated, with exposed edges folded back to form hems. Install sheet 

metal flashing and trim to fit substrates and to achieve waterproof performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 

movement joints at a maximum of 10 feet with no joints allowed within 24 inches of 

corner or intersection. Where lapped expansion provisions cannot be used or would not 

be sufficiently waterproof, form expansion joints of intermeshing hooked flanges, not 

less than 1 inch deep, filled with mastic sealant (concealed within joints). 

3.5 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 

installed, unless otherwise indicated in manufacturer's written installation instructions. On 

completion of metal panel installation, clean finished surfaces as recommended by metal panel 

manufacturer. Maintain in a clean condition during construction. 

B. After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and 

sealant. 
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C. Replace metal panels that have been damaged or have deteriorated beyond successful repair by 

finish touchup or similar minor repair procedures. 

END OF SECTION 07 42 13.19 
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SECTION 07 53 23 - EPDM ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Adhered ethylene-propylene-diene-terpolymer (EPDM) roofing system. 

2. Roof insulation. 

3. Cover board. 

4. Walkways. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D1079 and glossary of NRCA's "The NRCA 

Roofing Manual: Membrane Roof Systems" apply to work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Roofing Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Construction Manager, testing and inspecting agency 

representative, roofing Installer, roofing Installer’s superintendent, roofing system 

manufacturer's technical representative, deck Installer, and installers whose work 

interfaces with or affects roofing, including installers of roof accessories and roof-

mounted equipment. 

2. Review methods and procedures related to roofing installation, including manufacturer's 

written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress. 

4. Examine deck substrate conditions and finishes, including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 

6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 

07 53 23 
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7. Review temporary protection requirements for roofing system during and after 

installation. 

8. Review building occupancy, safety, HVAC and equipment shut-downs, noise levels and 

other items that will affect the building occupants and those on or near the site. 

9. Review roof observation and repair procedures after roofing installation. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals (except field quality-control 

reports) required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. EPDM sheet. 

2. Sheet flashing. 

3. Bonding adhesive. 

4. Adhesive/primer. 

5. Seaming material. 

6. Lap sealant. 

7. Water cutoff mastic. 

8. Liquid flashing system. 

9. Metal termination bars. 

10. Fasteners. 

11. Miscellaneous accessories. 

12. Self-adhering-sheet vapor/air barrier. 

13. Polyisocyanurate board insulation. 

14. Tapered insulation. 

15. Insulation fasteners. 

16. Insulation adhesive. 

17. Cover board. 

18. Flexible walkways. 

B. Sustainable Design Submittals: 

1. Product Test Reports: For roof materials, documentation indicating that roof materials 

comply with Solar Reflectance Index requirements. 

2. Product Data: For applicable adhesives and sealants, indicating VOC content. 

C. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including 

the following: 

1. Layout, R-values and thickness of insulation. 

2. Base flashings and membrane terminations. 

3. Flashing details at penetrations. 

4. Tapered insulation, thickness, R-values and slopes. 
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5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

6. Tie-in with air barrier. 

7. Walkway pad layout. 

D. Samples: For the following products: 

1. Roof membrane and flashings of color required. 

2. Substrate board. 

3. Roof insulation. 

4. Cover board. 

5. Walkway pads, of color required. 

E. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind uplift 

performance requirements. 

F. Sample Warranties: For manufacturer's special warranties and special Project warranties. 

1.7 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: 

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, 

identifying all roof system components and certifying that roofing system complies with 

requirements specified in "Performance Requirements" Article. 

a. Submit evidence of complying with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all 

materials supplied under this Section are acceptable for special warranty. 

B. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 

B. Warranty: Executed special warranties and special Project warranties. 

C. Certified statement from existing roof membrane manufacturer stating that existing roof 

warranty has not been affected by Work performed under this Section. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is listed in FM Approvals' RoofNav 

for roofing system identical to that used for this Project. 

1. Manufacturer’s Technical Representative: A non-sales technical representative who shall, 

at a minimum: 

a. Participate in the Preinstallation Roofing Conference. 
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b. Witness start of roofing membrane installation. 

c. Inspect the roofing membrane installation when work is approximately 50 percent 

complete to ascertain that procedures being followed are proper and to determine 

whether any corrective work will be required. 

d. Inspect the roofing membrane installation at completion to determine whether any 

corrective work will be required prior to issuing the warranty. Notify the Owner 

and Architect a minimum of 72 hours before said inspection. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing 

system manufacturer to install manufacturer's product and that is eligible to receive 

manufacturer's special warranty, and has successfully completed a minimum of three similar-

sized projects in the last five years.  

1. Installer’s Superintendent Qualifications: An experienced superintendent who is trained 

and approved by roofing system manufacturer, to oversee installation on-site of roofing 

system at all times roofing work is in progress. 

2. Provide adequate number of experienced workers regularly engaged in this type of work 

who are skilled in the application techniques of the materials specified. 

 

3. Installer is approved by warrantor of existing roofing system. 

C. Identification: Identify product R-values with manufacturer’s markings, or certification, in 

accordance with requirements of building Code in effect for the Project. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled 

with manufacturer's name, product brand name and type, date of manufacture, approval or 

listing agency markings, and directions for storing and mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location 

and within the temperature range required by roofing system manufacturer. Protect stored liquid 

material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated 

shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by sunlight, 

moisture, soiling, and other sources. Store in a dry location. Comply with insulation 

manufacturer's written instructions for handling, storing, and protecting during installation. 

1. Do not install materials that are wet or moisture damaged; remove from Project site. 

D. Handle and store roofing materials, and place equipment in a manner to avoid permanent 

deflection of deck. 



Tetra Tech EPDM ROOFING 

Architects & Engineers Project No. 339070-22003 07 53 23 / Page 5 

1.11 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit roofing system to be installed according to manufacturer's written instructions 

and warranty requirements. 

B. Proceed with work such that recently completed roof areas are not subjected to construction 

traffic. Protect recently completed roof areas and inspect for possible damage. 

1.12 COORDINATION 

A. Coordinate construction operations on or adjacent to roof, included in different Sections, which 

depend on each other for proper installation, connection, and operation. 

1.13 WARRANTY 

A. Special Warranty: Manufacturer’s total system “edge-to-edge” warranty, without monetary 

limitation, in which manufacturer agrees to repair or replace components of roofing system that 

fail in materials or workmanship within specified warranty period. Pro-rated warranties are not 

acceptable. 

1. Special warranty includes roof membrane, base flashings, roof insulation, fasteners, cover 

boards, and other components of roofing system. 

2. Special warranty includes roof specialties specified in Division 07 Section “Roof 

Specialties.” 

3. Special warranty includes coverage for wind damage sustained up to wind speed 

requirements specified in "Performance Requirements" Article. 

4. Special warranty includes coverage for hail resistance. 

5. Warranty Period: 20years from Date of Substantial Completion. 

B. Special Project Warranty: Submit roofing Installer's warranty, covering the Work of this 

Section, including all components of roofing system such as roof membrane, base flashing, roof 

insulation, fasteners, cover boards vapor/air retarders, and walkway products, against leaks and 

faulty or defective materials and workmanship, and to repair or replace work, without monetary 

limitation, for the following warranty period: 

1. Warranty Period: 2 years from Date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing system and base flashings shall withstand specified 

uplift pressures, thermally induced movement, and exposure to weather without failure due to 

defective manufacture, fabrication, installation, or other defects in construction. Roofing and 

flashings shall remain watertight. 
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1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when 

tested according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane shall resist impact damage when tested according to 

ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test in FM 

Approvals 4470. 

B. Material Compatibility: Roofing materials shall be compatible with one another and adjacent 

materials under conditions of service and application required, as demonstrated by roof 

membrane manufacturer based on testing and field experience. Materials shall comply with the 

Building Code of New York State. 

C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift pressures 

calculated according to the requirements of the Building Code of New York State, which 

references ASCE/SEI 7: 

1. Wind Speed:  As indicated on Drawings. 

2. Wind Uplift Pressures: As indicated on Drawings. 

D. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials 

shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a 

roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or noncombustible 

construction, as applicable. Identify materials with FM Approvals Certification markings. 

1. Fire/Windstorm Classification: Class 1A-90. 

2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 MH. 

E. SPRI's Directory of Roof Assemblies Listing: Roof membrane, base flashings, and component 

materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part 

of a roofing system, and shall be listed in SPRI's Directory of Roof Assemblies for roof 

assembly identical for that specified for this Project. 

F. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class A; for application and roof slopes 

indicated; testing by a qualified testing agency. Identify products with appropriate markings of 

applicable testing agency. 

2.2 MANUFACTURERS 

A. Source Limitations: Obtain components for roofing system from roof membrane manufacturer 

or manufacturers approved by roof membrane manufacturer. 

2.3 ETHYLENE-PROPYLENE-DIENE-TERPOLYMER (EPDM) ROOFING 

A. EPDM Sheet: ASTM D4637/D4637M, Type I, nonreinforced, fire-retardant EPDM sheet. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Carlisle SynTec Incorporated. 
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b. Firestone Building Products. 

c. Johns Manville; a Berkshire Hathaway company. 

2. Thickness: 60 mils, nominal. 

3. Sheet Width: Maximum allowable for applicable installation. 

4. Exposed Face Color: Black. 

2.4 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for intended use 

and compatible with other roofing components. 

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction. 

2. Adhesives and sealants on the interior side of weather barrier shall comply with the 

following limits for VOC content: 

a. Plastic Foam Adhesives: 50 g/L. 

b. Panel Adhesives: 50 g/L. 

c. Multipurpose Construction Adhesives: 70 g/L. 

d. Fiberglass Adhesives: 80 g/L. 

e. Other Adhesives: 250 g/L. 

f. Single-Ply Roof Membrane Sealants: 450 g/L. 

g. Nonmembrane Roof Sealants: 300 g/L. 

h. Sealant Primers for Nonporous Substrates: 250 g/L. 

i. Sealant Primers for Porous Substrates: 775 g/L. 

B. Sheet Flashing: 60-mil-thick EPDM laminated with 30-mil-thick pressure-sensitive adhesive, 

partially cured or cured, according to application. 

C. Bonding Adhesive: Manufacturer's standard, low-VOC type. 

D. Adhesive/Primer: Manufacturer's standard, low-VOC type. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide Carlisle 

SynTec Incorporated; Cav-Grip III Low-VOC Adhesive/Primer, or comparable product. 

E. Membrane Cleaner: Manufacturer’s standard. 

F. Seaming Material:  Manufacturer's standard, synthetic-rubber polymer primer and 6-inch-wide 

minimum, butyl splice tape with release film. 

1. At Contractor’s option, seam tape may be factory-applied type. 

G. Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane 

roofing. 

H. Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant. 
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I. Liquid Flashing System: Manufacturer’s standard, low-VOC type, cold-applied flashing system, 

including polyurethane-based resin, fabric flashing, primer, and related materials. 

1. Basis-of-Design Product:   Subject to compliance with requirements, provide Carlisle 

SynTec Incorporated; Liquiseal Liquid Flashing, or comparable product. 

J. Metal Termination Bars: Manufacturer's standard, predrilled at 6-inch centers aluminum bars, 

approximately 1 by 1/8 inch thick; with sealant ledge. 

1. Fasteners: Series 300 stainless steel drive pin fasteners for masonry substrate embedment, 

Series 300 stainless steel screw-type fasteners at wood substrate embedment. 

K. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening components to substrate, 

and acceptable to roofing system manufacturer. 

1. Fasteners at Wood-Preservative-Treated Lumber: Screws complying with 

ASME B18.6.1. Series 300 stainless steel, non-magnetic, torx or square drive, #10, length 

as required to provide minimum embedment of 1-1/2-inches into substrate. 

L. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, 

molded pipe boot flashings, preformed inside and outside corner sheet flashings, reinforced 

EPDM securement strips, T-joint covers, in-seam sealants, termination reglets, cover strips, and 

other accessories. 

1. Provide white flashing accessories for white EPDM membrane roofing. 

2.5 ROOF INSULATION 

A. General: Preformed roof insulation boards manufactured or approved by EPDM roof membrane 

manufacturer, and in compliance with “Performance Requirements” Article. 

1. Minimum Total System R-Value: 30.  

B. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 2, Grade 2, glass-fiber mat 

facer on both major surfaces. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Incorporated; SecurShield Polyiso. 

b. Firestone Building Products; ISOGARD CG. 

c. Johns Manville; a Berkshire Hathaway company; ENRGY 3 CGF. 

2. Provide insulation tested as part of an assembly that satisfactorily passes UL 1256. 

3. Compressive Strength: 20 psi. 

4. Size: 48 by 48 inches, for adhered installationand48 by 96 inches, for mechanical 

attachment. 
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5. Thickness:  

a. Base Layer: Not less than 2.4 inches. 

b. Upper Layer: Not less than 2.4 inches. 

C. Tapered Insulation: Provide factory-tapered insulation boards. 

1. Material: Match roof insulation. 

2. Minimum Thickness: 1/2 inch.  

3. Slope: 

a. Roof Field: 1/4 inch per foot unless otherwise indicated on Drawings. 

b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings. 

4. Provide fiberboard tapered edge strips to transition from 1/2 inch to 0 inches. 

2.6 INSULATION ACCESSORIES 

A. General: Roof insulation accessories recommended by insulation manufacturer for intended use 

and compatibility with other roofing system components. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-

resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, 

and acceptable to roofing system manufacturer. 

C. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof 

insulation to substrate or to another insulation layer as follows: 

1. Bead-applied, low-rise, multicomponent urethane adhesive. 

2. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Incorporated; FAST Dual Cartridge Adhesive. 

b. Firestone Building Products; I.S.O. Twin Pack Insulation Adhesive. 

c. Johns Manville; a Berkshire Hathaway company; JM Two-Part Urethane 

Insulation Adhesive. 

D. Cover Board: ASTM C1289 Type II, Class 4, Grade 1, 1/2-inch-thick polyisocyanurate, with a 

minimum compressive strength of 80 psi. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Incorporated; SecurShield HD Polyiso. 

b. Firestone Building Products; Isogard HD Cover Board. 

c. Johns Manville; a Berkshire Hathaway company; ProtectoR HD. 
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2.7 WALKWAYS 

A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured 

walkway pads, not less than 0.30-inch thick and acceptable to roofing system manufacturer. 

1. Size: Approximately 30 by 30 inches. 

2.8 ROOF INFORMATION DECALS 

A. Roofing manufacturer’s roof information decal including the following information clearly 

printed in permanent ink: 

1. Name of roofing manufacturer. 

2. Name of roofing installer. 

3. Type of roofing system including membrane type and thickness. 

4. Date of substantial completion. 

5. Manufacturer’s project identification number. 

6. Roofing system warranty duration. 

7. Telephone number for reporting warranty-related questions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements and other conditions affecting performance of the Work. 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, and 

roof-drain bodies are securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at 

penetrations and terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck complies with 

requirements in Division 05 Section "Steel Decking." 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing system 

installation according to roofing system manufacturer's written instructions. Remove sharp 

projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or 

migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking 

place or when rain is forecast. 
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3.3 INSTALLATION OF ROOFING, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions, in 

compliance with “Performance Requirements” Article assembly requirements, and FM Global 

Property Loss Prevention Data Sheet 1-29. 

B. Complete terminations and base flashings and provide temporary seals to prevent water from 

entering completed sections of roofing system at end of workday or when rain is forecast. 

Remove and discard temporary seals before beginning work on adjoining roofing. 

C. Install roof membrane and auxiliary materials to tie into existing roofing to maintain 

weathertightness of transition and to not void warranty for existing roofing system. 

D. Coordinate installation and transition of roofing system component serving as an air barrier with 

air barrier specified under Division 07 Section "Fluid-Applied Membrane Air Barriers." 

3.4 INSTALLATION OF INSULATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or 

left exposed at end of workday. 

B. Comply with roofing system and insulation manufacturer's written instructions for installing 

roof insulation. 

C. Insulation Installation, General: 

1. Trim insulation neatly to fit around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. 

2. Make joints between adjacent insulation boards not more than 1/8 inch in width. 

3. Fill gaps exceeding 1/8 inch with insulation. 

4. Cut and fit insulation within 1/8 inch of nailers, projections, and penetrations. 

5. Keep manufacturer’s R-value markings readily observable in accordance with building 

Code in effect for Project. 

6. Construct tapered sumps at roof drain locations as shown on Drawings. 

7. Install fiberboard tapered edge strips to transition from 1/2 inch to 0 inches. 

8. Trim insulation so that water flow is unrestricted. 

D. Installation Directly Over Metal Decking: 

1. Mechanically Attached Base Layer: Install base layer of insulation with end joints 

staggered not less than 12 inches in adjacent rows and with long joints continuous at right 

angle to flutes of decking. 

a. Locate end joints over crests of decking. 

b. Mechanically attach base layer of insulation using mechanical fasteners 

specifically designed and sized for fastening specified board-type roof insulation to 

metal decks. 
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1) Fasten insulation to resist specified uplift pressure in compliance with 

“Performance Requirements” Article; minimum quantity: one fastener per 2 

square feet at field and perimeter, one fastener per square foot at corners. 

2) Fasten into top flutes only; with fastener length not to exceed elevation of 

bottom flute. 

2. Adhered Upper Layers: Install upper layers of insulation and tapered insulation with 

joints of each layer offset not less than 12 inches from previous layer of insulation. 

a. Stagger end joints within each layer not less than 24 inches in adjacent rows. 

b. Adhere each layer of insulation to substrate using adhesive in compliance with 

“Performance Requirements” Article and FM Global Property Loss Prevention 

Data Sheet 1-29, as follows: 

1) Set each layer of insulation in ribbons of bead-applied insulation adhesive, 

applied at a maximum of 4 inches on center at all field, perimeter, and 

corner roof areas, firmly pressing and maintaining insulation in place. 

2) When installing the adhesive, do not allow the adhesive installation pattern 

to exceed the width of the board being installed. Exceeding the width of the 

roof board may cause an uneven application of the adjacent board due to the 

rising adhesive. Remove any excess adhesive from adjacent surfaces 

immediately prior to rising and curing. 

3) Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 

weighted steel roller to ensure full embedment. 

3.5 INSTALLATION OF COVER BOARDS 

A. Install cover boards over insulation with long joints in continuous straight lines with end joints 

staggered between rows. Offset joints of insulation below a minimum of 6 inches in each 

direction. 

1. Trim cover board neatly to fit around penetrations and projections, and to fit tight to 

intersecting sloping roof decks. Cut or score boards at angle changes to avoid bridging. 

2. Cut and fit cover board tight to nailers, projections, and penetrations. 

3. Adhere cover board to substrate using adhesive in compliance with “Performance 

Requirements” Article and FM Global Property Loss Prevention Data Sheet 1-29, as 

follows: 

a. Set cover board in ribbons of bead-applied insulation adhesive, applied at a 

maximum of 4 inches on center at all field, perimeter, and corner roof areas, firmly 

pressing and maintaining insulation in place. 
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b. When installing the adhesive, do not allow the adhesive installation pattern to 

exceed the width of the board being installed. Exceeding the width of the cover 

board may cause an uneven application of the adjacent board due to the rising 

adhesive. Remove any excess adhesive from adjacent surfaces immediately prior 

to rising and curing. 

c. Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 

weighted steel roller to ensure full embedment. 

3.6 INSTALLATION OF ADHERED ROOF MEMBRANE 

A. Thoroughly clean substrate of all debris, projections, and substances detrimental to membrane 

installation, including stray projections of adhesive. 

B. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's 

written instructions. 

C. Unroll roof membrane and allow to relax before installing. 

D. Start installation of roofing in presence of roofing system manufacturer's technical personnel. 

E. Accurately align roof membrane and maintain uniform side and end laps of minimum 

dimensions required by manufacturer. Stagger end laps. 

F. In addition to adhering, mechanically fasten roof membrane securely at terminations, 

penetrations, and perimeters. 

G. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

H. Apply pressure to the membrane surface in accordance with manufacturer’s instructions to 

obtain maximum contact between the membrane and substrate. 

I. Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape. 

1. Firmly roll side and end laps of overlapping roof membrane to ensure a watertight seam 

installation. 

2. Apply lap sealant and seal exposed edges of roofing terminations. 

3. At Contractor’s option, use manufacturer’s factory-applied seam tape installation system. 

J. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements. 

K. Spread sealant or mastic bed over deck-drain flange at roof drains, and securely seal roof 

membrane in place with clamping ring. 

3.7 INSTALLATION OF BASE FLASHING 

A. Install sheet flashings and preformed flashing accessories and adhere to substrates according to 

roofing system manufacturer's written instructions. 
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B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow 

to partially dry. Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet 

flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping 

sheets to ensure a watertight seam installation. Apply lap sealant and seal exposed edges of 

sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through 

termination bars. 

3.8 INSTALLATION OF WALKWAYS 

A. Flexible Walkways: Install walkway products according to manufacturer's written instructions. 

1. Install flexible walkways at the following locations: 

a. Perimeter of each rooftop unit. 

b. Top and bottom of each roof access ladder. 

c. As required by roof membrane manufacturer's warranty requirements. 

2. Adhere walkway products to substrate according to roofing system manufacturer's 

written instructions. 

3.9 ROOF INFORMATION DECAL INSTALLATION 

A. Adhesively attach roofing manufacturer’s Roof Information Decal at all roof access points (i.e. 

inside face of hatches, doors, etc. leading to the roof). 

3.10 FIELD QUALITY CONTROL 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to inspect 

roofing installation on completion, in presence of Architect, and to prepare inspection report. 

B. Correct or remove and replace components of roofing system where inspections indicate that 

they do not comply with specified requirements. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine if 

replaced or additional work complies with specified requirements. 

3.11 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. When 

remaining construction does not affect or endanger roofing system, inspect roofing system for 

deterioration and damage, describing its nature and extent in a written report, with copies to 

Architect and Owner. 
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B. Correct deficiencies in or remove roofing system that does not comply with requirements, 

correct substrates, and correct or reinstall roofing system to a condition free of damage and 

deterioration at time of Substantial Completion and according to warranty requirements. 

C. Thoroughly clean all roof and ground areas of dust, debris, excess materials and equipment. 

D. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 

recommended by manufacturer of affected construction. 

END OF SECTION 07 53 23 
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SECTION 07 71 00 - ROOF SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof-edge specialties. 

2. Roof-edge drainage systems. 

3. Roof drain inserts. 

B. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Installer, and installers whose work interfaces with or 

affects roof specialties. 

2. Examine substrate conditions for compliance with requirements, including flatness and 

attachment to structural members. 

3. Review special roof details, roof drainage, and condition of other construction that will 

affect roof specialties. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section and by Division 07 Section “EPDM Roofing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

1. Fasteners. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Canted roof-edge fascia. 

2. Gutters. 

3. Downspouts. 

4. Downspout boots. 

07 71 00 
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5. Roof drain inserts. 

6. Self-adhering, high-temperature sheet underlayment. 

C. Shop Drawings: For roof specialties. 

1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to 

other work. Distinguish between plant- and field-assembled work. 

2. Include details for expansion and contraction; locations of expansion joints, including 

direction of expansion and contraction. 

3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other 

attachments. 

4. Detail termination points and assemblies, including fixed points. 

5. Include details of special conditions. 

D. Sample Warranty: For manufacturer's special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates: For each type of roof specialty, as required by Division 07 Section 

“EPDM Roofing” certifying that each item complies with requirements specified in 

“Performance Requirements” Article. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing specialties to include in maintenance manuals. 

B. Warranty: Executed special warranty. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements 

that are FM Approvals listed for specified class and ANSI/SPRI ES-1 tested to specified design 

pressure. 

B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system 

warranty specified in Division 07 Section “EPDM Roofing.” 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store roof specialties in contact with other materials that might cause staining, denting, 

or other surface damage. Store roof specialties away from uncured concrete and masonry. 

B. Protect strippable protective covering on roof specialties from exposure to sunlight and high 

humidity, except to extent necessary for the period of roof-specialty installation. 
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1.10 FIELD CONDITIONS 

A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field 

measurements before fabrication, and indicate measurements on Shop Drawings. 

B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof 

deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and 

noncorrosive installation. 

1.11 WARRANTY 

A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Division 07 

Section “EPDM Roofing.” 

B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof 

specialties that show evidence of deterioration of factory-applied finishes within specified 

warranty period. 

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally 

induced movement without failure, rattling, leaking, or fastener disengagement due to defective 

manufacture, fabrication, installation, or other defects in construction. 

B. FM Approvals' Listing: Manufacture and install roof-edge specialties that are listed in FM 

Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials 

with FM Approvals' markings. 

C. SPRI Wind Design Standard: Manufacture and install roof-edge specialties tested and certified 

according to ANSI/SPRI ES-1 (Test Methods RE-1, RE-2, and RE-3, as applicable) to comply 

with the Building Code of New York State which references ASCE/SEI 7, and capable of 

meeting the wind load design criteria indicated on the Drawings. 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes to prevent buckling, opening of joints, hole elongation, overstressing of components, 

failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that 

resist rotation and avoid shear stress as a result of thermal movements. Base calculations on 

surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 
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1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 ROOF-EDGE SPECIALTIES 

A. Canted Roof-Edge Fascia: Manufactured, roof-edge fascia system with a snap-on metal fascia 

cover in longest uniform section lengths not exceeding 12 feet. Provide matching corner units. 

1. Provide one of the following types of canted roof-edge fascia systems to meet wind speed 

requirements or to comply with roofing system manufacturer’s warranty requirements: 

a. Two-Piece Canted Roof-Edge Fascia: Two-piece fascia system with a continuous 

formed galvanized steel sheet cant, 0.028 inch thick (24 gage), minimum, with 

extended vertical leg terminating in a drip edge cleat. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 

following: 

a) Carlisle SynTec Systems; SecurEdge 200 Fascia System. 

b) Firestone Building Products Company, LLC; EdgeGard +. 

c) Johns Manville; Fascia System 200. 

2. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, not less than 0.050 inch thick 

and as required to meet performance requirements. 

a. Surface: Smooth, flat finish. 

b. Finish:  Two-coat fluoropolymeror Clear anodic. 

c. Color:  As selected by Architect from manufacturer's full range. 

3. Corners: Factory mitered and continuously welded, not less than 2 feet long in each 

direction. 

4. Splice Plates: Concealed, of same material, finish, and shape as fascia cover. 

5. Fascia Accessories: Provide the following from the fascia system manufacturer: 

a. Fascia Extenders: Manufactured, two-piece fascia extender with metal fascia 

extension in longest uniform section lengths practical not exceeding 12 feet and 

continuous formed galvanized steel sheet hold-down cleats, 0.028 inch thick (24 

gage), minimum, with extended vertical leg terminating in a drip edge cleat. 

Provide matching corner units. 

1) Formed Aluminum: Not less than 0.050 inch thick, with pre-punched slotted 

holes at 12 inches o.c.at top edge, finished to match fascia cover. 

2) Corners: Factory mitered and continuously welded, not less than 2 feet long 

in each direction. 

3) Splice Plates: Concealed, of same material, finish, and shape as fascia 

extension. 
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2.3 ROOF-EDGE DRAINAGE SYSTEMS 

A. Gutters: Manufactured in longest uniform section lengths not exceeding 12 feet, with matching 

corner units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above 

front edge. Furnish expansion joints and expansion-joint covers fabricated from same metal as 

gutters. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge 200 Industrial Gutter System IG-1. 

b. Firestone Building Products Company, LLC; Firestone Industrial Gutter FS-1. 

c. Johns Manville; Johns Manville Industrial Gutter IG-1. 

2. Aluminum Sheet:  Not less than 0.063 inch thick. 

3. Corners: Factory mitered and continuously welded, not less than 2 feet long in each 

direction. 

4. Gutter Supports:  Straps with finish matching the gutters. 

B. Downspouts:  Plain rectangular complete with mitered elbows, manufactured from the 

following exposed metal. Furnish with metal brackets mounted at rear of downspout, from same 

material as downspouts, and stainless steel anchors. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Carlisle SynTec Systems; SecurEdge 200 Industrial Downspout Closed Face. 

b. Firestone Building Products Company, LLC; Firestone Industrial Closed Face. 

c. Johns Manville; Johns Manville Industrial Downspout Closed Face. 

2. Formed Aluminum:  Not less than 0.063 inch thick. 

3. Size: As indicated on Drawings. 

C. Aluminum Finish:  Two-coat fluoropolymeror Clear anodic. 

1. Color:  As selected by Architect from manufacturer's full range. 

D. Downspout Boots:  

1. Stainless Steel Type: ASTM A 240/A 240M, Type 304 stainless steel body and strap, not 

less than 0.1094-inch thick (12 gage), with brushed finish. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 

Piedmont Pipe Manufacturing, Model SO, or comparable product. 

b. Inlet Size: 4 by 3inches. 

c. Cleanout:  Provide with standard type. 

d. Height: 36inches.  

e. Offset Size2.5inches.  
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f. Outlet Size: 6 inch diameter. 

g. Color: As selected by Architect from manufacturer’s full range. 

2.4 ROOF DRAIN INSERTS 

A. Roof Drain Inserts: One-piece spun aluminum body and heavy duty cast aluminum clamping 

ring and strainer dome roof drain insert, factory fabricated fixture designed to be installed inside 

an existing drain leader with no reduction in size. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Carlisle SynTec Incorporated; Hercules Retrofit Drain. 

b. Firestone Building Products; Firestone Drain Insert. 

c. Johns Manville, a Berkshire Hathaway company; Hercules RetroDrain. 

2.5 MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation. 

B. Aluminum Sheet: ASTM B209, alloy as standard with manufacturer for finish required, with 

temper to suit forming operations and performance required. 

C. Aluminum Extrusions: ASTM B221, alloy and temper recommended by manufacturer for type 

of use and finish indicated. 

2.6 MISCELLANEOUS MATERIALS 

A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet 

performance requirements. Furnish the following unless otherwise indicated: 

1. Exposed Penetrating Fasteners: Not permitted. 

2. Fasteners for Aluminum: Series 300 stainless steel. 

3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel. 

B. Elastomeric Sealant: ASTM C920, elastomeric polymer sealant of type, grade, class, and use 

classifications required by roofing-specialty manufacturer for each application. 

2.7 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 

strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 

in appearance of adjoining components are acceptable if they are within the range of approved 

Samples and are assembled or installed to minimize contrast. 
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D. Coil-Coated Aluminum Sheet Finishes: 

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal 

surfaces to comply with coating and resin manufacturers' written instructions. 

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 

than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 

Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 

coating and resin manufacturers' written instructions. 

b. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic 

or polyester backer finish consisting of prime coat and wash coat with a minimum 

total dry film thickness of 0.5 mil. 

2. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 

dimensions, and other conditions affecting performance of the Work. 

B. Examine wallsand roof edges for suitable conditions for roof specialties. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage where applicable, and 

securely anchored. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION OF UNDERLAYMENT 

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with 

temperature restrictions of underlayment manufacturer for installation. Apply wrinkle free, in 

shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches 

between courses. Overlap side edges not less than 3-1/2 inches. Roll laps with roller. Cover 

underlayment within 14 days. 

1. Apply continuously under roof-edge specialties. 

2. Coordinate application of self-adhering sheet underlayment under roof specialties with 

requirements for continuity with adjacent air barrier materials. 

3.3 INSTALLATION, GENERAL 

A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties 

securely in place, with provisions for thermal and structural movement. Use fasteners, 

protective coatings, separators, underlayments, sealants, and other miscellaneous items as 

required to complete roof-specialty systems. 
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1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning 

and without warping, jogs in alignment, buckling, or tool marks. 

2. Provide uniform, neat seams with minimum exposure of sealant. 

3. Install roof specialties to fit substrates and to result in weathertight performance. Verify 

shapes and dimensions of surfaces to be covered before manufacture. 

4. Torch cutting of roof specialties is not permitted. 

5. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 

contact with each other or with corrosive substrates by painting contact surfaces with self-

adhering sheet underlayment or by other permanent separation as recommended by 

manufacturer. 

1. Underlayment:  Where installing metal directly on cementitious or wood substrates, 

install a course of self-adhering sheet underlayment. 

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties. 

1. Space movement joints at a maximum of 12 feet with no joints within 24 inches of 

corners or intersections unless otherwise indicated on Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F, set joint 

members for 50 percent movement each way. Adjust setting proportionately for 

installation at higher ambient temperatures. 

3. Loose-nail fascia extender at center of pre-punched slotted hole; do not draw nail tight. 

4. Stagger joints in fascia from those in fascia extender by not less than 24 inches. 

D. Fastener Sizes: Use fasteners of sizes that penetrate substrate not less than recommended by 

fastener manufacturer to achieve maximum pull-out resistance. 

E. Seal joints as required for weathertight construction. Place sealant to be completely concealed in 

joint. Do not install sealants at temperatures below 40 deg F. 

3.4 INSTALLATION OF COPINGS 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with 

concealed fasteners. 

B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet 

performance requirements. 

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates 

anchored to substrate at manufacturer's required spacing that meets performance 

requirements. 
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3.5 INSTALLATION OF ROOF-EDGE SPECIALITIES 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 

fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 

meet performance requirements. 

3.6 INSTALLATION OF ROOF-EDGE DRAINAGE-SYSTEM 

A. Install components to produce a complete roof-edge drainage system according to 

manufacturer's written instructions. Coordinate installation of roof perimeter flashing with 

installation of roof-edge drainage system. 

B. Gutters: Join and seal gutter lengths. Allow for thermal expansion. Attach gutters to firmly 

anchored gutter supports spaced not more than 30 inches apart. Attach ends with rivets and seal 

with sealant to make watertight. Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated but not exceeding 48 feet apart. 

Install expansion-joint caps. 

C. Downspouts: Join sections with manufacturer's standard telescoping joints. Provide hangers 

with fasteners designed to hold downspouts securely to walls and 1 inch away from walls; 

locate fasteners at top and bottom and at approximately 60 inches o.c. 

1. Connect downspouts to underground drainage system indicated. Secure downspout boots 

to walls with stainless steel flat head bolts. 

3.7 INSTALLATION OF ROOF DRAIN INSERTS 

A. Comply with manufacturer's written instructions for handling and installing roof drain inserts. 

3.8 CLEANING AND PROTECTION 

A. Clean and neutralize flux materials. Clean off excess sealants. 

B. Remove temporary protective coverings and strippable films as roof specialties are installed. On 

completion of installation, clean finished surfaces, including removing unused fasteners, metal 

filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition 

during construction. 

C. Replace roof specialties that have been damaged or that cannot be successfully restored by 

finish touchup or similar minor restoration procedures. 

END OF SECTION 07 71 00 



Tetra Tech ROOF ACCESSORIES 

Architects & Engineers Project No. 339070-22003 07 72 00 / Page 1 

SECTION 07 72 00 - ROOF ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof curbs. 

2. Equipment supports. 

3. Pipe, conduit and duct supports. 

4. Vent pipe extensions. 

5. Movable safety railing systems. 

6. Isolation barrier membrane. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, roofing Installer, Installer, and installers whose work 

interfaces with or affect roof accessories. 

2. Review special roof details, roof drainage, and conditions of other construction that will 

affect roof accessories. 

1.4 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and base flashing 

and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and 

noncorrosive installation. 

B. Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 

supported. 

C. Coordinate construction operations on or adjacent to roof, included in different Sections, which 

depend on each other for proper installation, connection, and operation. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

07 72 00 



ROOFING ACCESSORIES  Tetra Tech 

07 72 00 / Page 2 Project No. 339070-22003 Architects & Engineers 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of roof accessory. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 “Submittal Procedures”) for each item listed 

below, otherwise submit full Product Data for the following: 

1. Roof curbs. 

2. Equipment supports. 

3. Adjustable-height roller-bearing pipe and conduit supports. 

4. Hanger-type pipe and conduit supports. 

5. Duct supports. 

6. Vent pipe extensions. 

7. Storm collars. 

8. Isolation barrier membrane. 

C. Shop Drawings: For roof accessories. 

1. Include plans, elevations, keyed details, and attachments to other work. Indicate 

dimensions, loadings, and special conditions.  

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roof accessories to include in operation and maintenance 

manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance: Roof accessories shall withstand exposure to weather and resist thermally 

induced movement without failure, rattling, leaking, or fastener disengagement due to defective 

manufacture, fabrication, installation, or other defects in construction. 

2.2 ROOF CURBS 

A. Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and 

dead loads, including equipment loads and other construction indicated on Drawings, bearing 

continuously on roof structure, and capable of meeting performance requirements; with welded 

or mechanically fastened and sealed corner joints, straight sides, and integrally formed deck-

mounting flange at perimeter bottom. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 
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a. Conn-Fab Sales, Inc.; Series 4000. 

b. Pate Company (The); PC-2. 

c. Thybar Corporation; TC-3. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 

C. Material: Zinc-coated (galvanized) steel sheet, 0.052 inch thick (18 gage). 

D. Construction: 

1. Curb Profile: Manufacturer's standard compatible with roofing system. 

2. Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise 

indicated. 

3. Top Surface: Level top of curb. 

4. Insulation: Factory insulated with 1-1/2-inch-thick glass-fiber board insulation. 

a. R-Value: 6.0 according to ASTM C1363. 

5. Liner: Same material as curb, of manufacturer's standard thickness and finish. 

6. Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb 

perimeter. 

7. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb, of size 

and spacing required to meet wind uplift requirements. 

2.3 EQUIPMENT SUPPORTS 

A. Equipment Supports:  Rail-type metal equipment supports capable of supporting superimposed 

live and dead loads between structural supports, including equipment loads and other 

construction indicated on Drawings, spanning between structural supports; capable of meeting 

performance requirements; with welded corner joints, and integrally formed structure-mounting 

flange at bottom. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Conn-Fab Sales, Inc.; Series 300. 

b. Pate Company (The); ES-2. 

c. Thybar Corporation; TEMS-3. 

B. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 

C. Material: Zinc-coated (galvanized) steel sheet, 0.052 inch thick (18 gage). 
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D. Construction: 

1. Curb Profile: Manufacturer's standard compatible with roofing system. 

2. Nailer: Factory-installed continuous wood nailers 5-1/2 inches wide on top flange of 

equipment supports, continuous around support perimeter. 

3. Wind Restraint Straps and Base Flange Attachment: Provide wind restraint straps, welded 

strap connectors, and base flange attachment to roof structure at perimeter of curb of size 

and spacing required to meet wind uplift requirements. 

4. Metal Counterflashing: Manufacturer's standard, removable, fabricated of same metal and 

finish as equipment support. 

5. Fabricate equipment supports to minimum height of 12 inches above roofing surface 

unless otherwise indicated. 

2.4 PIPE, CONDUIT AND DUCT SUPPORTS 

A. Adjustable-Height Roller-Bearing Pipe and Conduit Supports: Pipe stand base, pipe support, 

and roller housing, with stainless steel threaded rod designed for adjusting support height, 

accommodating up to 2-1/2 inch diameter pipe or conduit; for penetration-free installation over 

roof membrane type; as required for load and quantity of pipe or conduit runs and sizes.  

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Miro Industries, Inc.; Roller Series Supports. 

b. PHP Systems & Design; Super Sleeper System SS-8-R. 

2. Base: Molded polypropylene or polycarbonate. 

3. Maximum Height: 8inches above roof. 

2.5 VENT PIPE EXTENSIONS 

A. Vent Pipe Extensions: Prefabricated plumbing vent pipe extensions. Solid-wall PVC pipe with 

integral six-inch-long joint splice sleeve insert at each end. Verify existing pipe size in field. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Tubos, Inc.; 

TUBOS Vent Pipe Extensions, or a comparable product. 

2.6 MOVABLE SAFETY RAILING SYSTEMS 

A. Movable Safety Railing Systems: Manufacturer's standard system including rails, clamps, 

fasteners, and accessories required for a complete installation; freestanding, non-penetrating, 

and complying with OSHA requirements and authorities having jurisdiction. 
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1. Basis-of-Design Product: Subject to compliance with requirements, provide Safety Rail 

Company; SRC 360 Mobile Safety Rail System, or a comparable product. 

2. Height: 42 inches above finished roof, mid-rail at 21” above finished roof. 

3. Length: 5’-0” long minimum rail sections with locking pins securing rail section to base 

while allowing the sections to rotate. Custom longer lengths may be required between 

fixed points – verify in field. 

4. Bases: Cast iron with EPDM pad, with base mover/dolly. 

5. Posts and Rails: Steel tube, not less than 0.064-inch-thick (16 gage), 1-5/8 inches in 

diameter. 

6. Spanner Brackets: Horizontal members with brackets and hardware as required for 

attachment to rigid safety railings at roof hatch and walls. 

7. Maximum Opening Size: System constructed to prevent passage of a sphere 21 inches in 

diameter. 

8. Provide weep holes or another means to drain entrapped water in hollow sections of 

handrail and railing members. 

9. Fabricate joints exposed to weather to be watertight. 

10. Fasteners: Manufacturer's standard. 

11. Finish: Hot dip galvanized finish. 

2.7 METAL MATERIALS 

A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 coating designation. 

B. Aluminum Sheet: ASTM B209, manufacturer's standard alloy for finish required, with temper 

to suit forming operations and performance required. 

1. Mill Finish: As manufactured. 

C. Aluminum Extrusions and Tubes: ASTM B221, manufacturer's standard alloy and temper for 

type of use, finished as indicated; otherwise mill finished. 

1. Powder-Coat Finish: AAMA 2603 except with a minimum dry film thickness of 1.5 mils. 

Comply with coating manufacturer's written instructions for cleaning, conversion coating, 

and applying and baking finish. 

D. Stainless Steel Sheet and Shapes: ASTM A240/A240M or ASTM A666, Type 304. 
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2.8 MISCELLANEOUS MATERIALS 

A. Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 

items required by manufacturer for a complete installation. 

B. Glass-Fiber Board Insulation: ASTM C726, nominal density of 3 lb/cu. ft., thermal resistivity of 

4.3 deg F x h x sq. ft./Btu x in. at 75 deg F, thickness as indicated. 

C. Polyisocyanurate Board Insulation: ASTM C1289, thickness and thermal resistivity as 

indicated. 

D. Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for 

aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or 

chromium, and complying with AWPA C2; not less than 1-1/2 inches thick. 

E. Isolation Barrier Membrane: Composite, self-adhesive, flashing product consisting of a pliable, 

butyl rubber compound, bonded to a polypropylene film to produce an overall thickness of not 

less than 0.014 inch. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide GCP Applied 

Technologies, Inc.; Vycor PRO, or comparable product. 

F. Fasteners: Roof accessory manufacturer's recommended fasteners suitable for application and 

metals being fastened. Match finish of exposed fasteners with finish of material being fastened. 

Provide nonremovable fastener heads to exterior exposed fasteners. Furnish the following 

unless otherwise indicated: 

1. Fasteners for Zinc-Coated Steel: Series 300 stainless steel. 

2. Fasteners for Aluminum Sheet: Series 300 stainless steel. 

G. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or 

silicone or a flat design of foam rubber, sponge neoprene, or cork. 

H. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant as recommended by 

roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and 

use classifications required to seal joints and remain watertight. 

2.9 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 

dimensions, and other conditions affecting performance of the Work. 

B. Verify that substrate is sound, dry, smooth, clean, and securely anchored. 

C. Verify dimensions of roof openings for roof accessories. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install roof accessories according to manufacturer's written instructions. 

1. Install roof accessories level; plumb; true to line and elevation; and without warping, jogs 

in alignment, buckling, or tool marks. 

2. Anchor roof accessories securely in place so they are capable of resisting indicated loads. 

3. Use fasteners, separators, sealants, and other miscellaneous items as required to complete 

installation of roof accessories and fit them to substrates. 

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or 

loosening of fasteners and seals. 

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 

contact with each other or with corrosive substrates by painting contact surfaces with 

bituminous coating or by other permanent separation as recommended by manufacturer. 

1. Install isolation barrier membrane between metal and wood blocking, wrinkle free.  

Apply primer if required by membrane manufacturer.  Use primer rather than nails for 

installing membrane at low temperatures.  Overlap edges not less than 3-1/2 inches.  Roll 

laps with roller.  Cover membrane within 14 days. 

C. Roof Curb Installation: Install each roof curb so top surface is level. 

D. Equipment Support Installation: Install equipment supports so top surfaces are level with each 

other. 

E. Pipe Support Installation: Comply with MSS SP-58 and MSS SP-89. Install supports and 

attachments as required to properly support piping. Arrange for grouping of parallel runs of 

horizontal piping, and support together. 

1. Pipes of Various Sizes: Space supports for smallest pipe size or install intermediate 

supports for smaller diameter pipes as specified for individual pipe hangers. 

2. Install pipe, conduit and duct supports over adhered flexible walkway pads. 

F. Vent Pipe Extension Installation: Install prefabricated vent pipe extensions according to 

manufacturer’s written installation instructions. 
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G. Movable Safety Railing Installation: Assemble in place to verify that components are complete.  

Instruct Owner's designated personnel in properly handling, adjusting, and maintaining units.   

1. Install safety railing system at locations shown on drawings. Install required components 

on adhered walk pads at EPDM and loose over roof at SPF and mechanically attach to 

roof hatch safety railings and walls per manufacturer’s requirements to meet OSHA 

requirements. 

H. Seal joints with elastomeric sealant as required by roof accessory manufacturer. 

3.3 CORRECTION AND CLEANING 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair 

galvanizing according to ASTM A780/A780M. 

B. Clean exposed surfaces according to manufacturer's written instructions. 

C. Clean off excess sealants. 

D. Replace roof accessories that have been damaged or that cannot be successfully restored by 

finish touchup or similar minor correction procedures. 

END OF SECTION 07 72 00 
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SECTION 07 84 13 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in smoke barriers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in smoke barriers. 

B. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

C. Product Schedule: For each penetration firestopping system. Include type of penetration, 

illustration of firestopping system, and design designation of qualified testing and inspecting 

agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

07 84 13 

http://www.arcomnet.com/sustainable_design.aspx?topic=12
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 

FM Approvals 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL 

and found to comply with its "Qualified Firestop Contractor Program Requirements." 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 

substrate temperatures are outside limits permitted by penetration firestopping system 

manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 

natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.9 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 

firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. 

Provide rated systems complying with the following requirements: 

a. Penetration firestop systems installed with products bearing the classification 

marking of a qualified product certification agency in accordance with listed 

system designs published by a qualified testing agency. 

1) UL in its online directory "Product iQ." 



Tetra Tech PENETRATION FIRESTOPPING 

Architects & Engineers Project No. 339070-22003 07 84 13 / Page 3 

2.3 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 

gases, and maintain original fire-resistance rating of construction penetrated. Penetration 

firestopping systems are to be compatible with one another, with the substrates forming 

openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. 3M Fire Protection Products. 

b. Hilti, Inc. 

c. RectorSeal, a CSW Industrials company. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 

determined per ASTM E814 or UL 1479. 

1. F-Rating: Not less than the fire-resistance rating of the wall penetrated. 

2. Membrane Penetrations: Install recessed fixtures such that the required fire resistance 

will not be reduced. 

C. Penetrations in Smoke Barriers: Penetration firestopping systems with ratings determined per 

UL 1479. 

1. L-Rating: Not exceeding 5.0 cfm/sq. ft. of penetration opening and no more than 50-cfm 

cumulative total for any 100 sq. ft. at both ambient and elevated temperatures. 

D. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 

than 25 and 450, respectively, per ASTM E84. 

1. Verify sealant has a VOC content of 250 g/L or less. 

E. Accessories: Provide components for each penetration firestopping system that are needed to 

install fill materials and to maintain ratings required. Use only those components specified by 

penetration firestopping system manufacturer and approved by qualified testing and inspecting 

agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 

2. Substrate primers. 

3. Collars. 

4. Steel sleeves. 

2.4 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 

floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 

end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 
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B. Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during 

exposure to moisture. 

C. Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent 

elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents 

or inorganic fibers. 

F. Intumescent Wrap Strips: Single-component intumescent elastomeric strips for use around 

combustible penetrants. 

G. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers and lightweight aggregate formulated for mixing with water at Project site to form a 

nonshrinking, homogeneous mortar. 

H. Pillows/Bags: Compressible, removable, and reusable intumescent pillows encased in fire-

retardant polyester or glass-fiber cloth. Where exposed, cover openings with steel-reinforcing 

wire mesh to protect pillows/bags from being easily removed. 

I. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants. 

K. Fire-Rated Cable Sleeve Kits: Complete kits designed for new or existing cable penetrations 

through walls to accept standard accessories. 

L. Thermal Wrap: Flexible protective wrap tested and listed for up to 2-hour fire ratings in 

accordance with ASTM E814/UL 1479 for membrane penetrations or ASTM E1725/UL 1724 

for thermal barrier and circuit integrity protection. 

M. Fire-Rated Cable Pathways: Single or gangable device modules composed of a steel raceway 

with integral intumescent material and requiring no additional action in the form of plugs, 

twisting closure, putty, pillows, sealant, or otherwise to achieve fire and air-leakage ratings. 

N. Retrofit Device for Cable Bundles: Factory-made, intumescent, collar-like device for 

firestopping existing over-filled cable sleeves and capable of being installed around projecting 

sleeves and cable bundles. 

O. Wall-Opening Protective Materials: Intumescent, non-curing putty pads or self-adhesive inserts 

for protection of electrical switch and receptacle boxes. 

P. Fire-Rated HVAC Retaining Angles: Steel angle system with integral intumescent firestop 

gasket for use around rectangular steel HVAC ducts without fire dampers. 

Q. Firestop Plugs: Flexible, re-enterable, intumescent, foam-rubber plug for use in blank round 

openings and cable sleeves. 
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R. Fire-Rated Cable Grommet: Molded two-piece grommet made of plenum-grade polymer and 

foam inner core for sealing small cable penetrations in gypsum walls up to 1/2 inch diameter. 

S. Closet Flange Gasket: Molded, single-component, flexible, intumescent gasket for use beneath a 

water closet (toilet) flange in floor applications. 

T. Endothermic Wrap: Flexible, insulating, fire-resistant, endothermic wrap for protecting 

membrane penetrations of utility boxes, critical electrical circuits, communications lines, and 

fuel lines. 

2.5 MIXING 

A. Penetration Firestopping Materials: For those products requiring mixing before application, 

comply with penetration firestopping system manufacturer's written instructions for accurate 

proportioning of materials, water (if required), type of mixing equipment, selection of mixer 

speeds, mixing containers, mixing time, and other items or procedures needed to produce 

products of uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

opening configurations, penetrating items, substrates, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 

immediately to comply with manufacturer's written instructions and with the following 

requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 

that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 

of developing optimum bond with penetration firestopping materials. Remove loose 

particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 

recommended products and methods. Confine primers to areas of bond; do not allow spillage 

and migration onto exposed surfaces. 
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3.3 INSTALLATION OF PENETRATION FIRESTOPPING SYSTEMS 

A. General: Install penetration firestopping systems to comply with manufacturer's written 

installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 

their application and in the position needed to produce cross-sectional shapes and depths 

required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not forming permanent components of 

firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 

penetrating items to achieve required fire-resistance ratings. 

2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification: Permanently label walls containing penetration firestopping systems with 

the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 

not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 

wall and at intervals not exceeding 30 feet. 

B. Penetration Identification: Identify each penetration firestopping system with legible metal or 

plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 

penetration firestopping system edge so labels are visible to anyone seeking to remove 

penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 

with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 

Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 

Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing and inspecting agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 
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3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 

Division 01 Section “Quality Requirements” and its attachments. 

1. Owner will engage a qualified testing agency to perform tests and inspections according 

to ASTM E2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 

because of testing, repair or replace penetration firestopping system to comply with 

requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 

inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 

cleaning materials that are approved in writing by penetration firestopping system 

manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

penetration firestopping systems are without damage or deterioration at time of Substantial 

Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 

and remove damaged or deteriorated penetration firestopping material and install new materials 

to produce systems complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to UL system numbers in its online 

directory "Product iQ” under product Category XHEZ. 

B. For each location where a penetration occurs, provide a firestopping system selected from the 

wall system below that complies with this Section and is suitable for the penetration conditions 

indicated for the Project. 
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999, 

C-BJ-0001-0999, 

or 

W-J-0001-0999 

  W-L-000-1-0999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999, 

C-BJ-1001-1999, 

or 

W-J-1001-1999 

C-BK-1001-1999 

or 

W-K-1001-1999 

W-L-1001-1999 W-N-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999, 

C-BJ-2001-2999, 

or 

W-J-2001-2999 

C-BK-2001-2999 

or 

W-K-2001-2999 

W-L-2001-2999 W-N-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999, 

C-BJ-3001-3999, 

or 

W-J-3001-3999 

C-BK-3001-3999 

or 

WK-3001-3999 

W-L-3001-3999   

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999, 

C-BJ-4001-4999, 

or 

W-J-4001-4999 

W-K-4001-4999 W-L-4001-4999   
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

INSULATED PIPES 

C-AJ-5001-5999, 

C-BJ-5001-5999, 

or 

W-J-5001-5999 

C-BK-5001-5999 W-L-5001-5999 W-N-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999, 

C-BJ-6001-6999, 

or 

W-BJ-6001-6999 

  W-L-6001-6999   

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999, 

C-BJ-7001-7999, 

or 

W-J-7001-7999 

  W-L-7001-7999 W-N-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999, 

C-BJ-8001-8999, 

or 

W-J-8001-8999 

  W-L-8001-8999   

END OF SECTION 07 84 13 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Mildew-resistant joint sealants. 

4. Latex joint sealants. 

5. Acoustical joint sealants. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product indicated. 

1. Cylindrical sealant backings. 

2. Bond-breaker tape. 

3. Primers. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Mildew-resistant joint sealants. 

4. Latex joint sealants. 

5. Acoustical joint sealants. 

C. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

07 92 00 
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D. Samples: Manufacturer's color charts showing the full range of colors available for each product 

exposed to view. 

E. Samples for Verification: For each kind and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 

matching the appearance of exposed surfaces adjacent to joint sealants. 

F. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

1.5 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content: Sealants and sealant primers shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 

2. Sealants and sealant primers for nonporous surfaces shall have a VOC content of 250 g/L 

or less. 

3. Sealants and sealant primers for porous substrates shall have a VOC content of 775 g/L 

or less.  

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

Multiple colors may be selected. 
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2.2 SILICONE JOINT SEALANTS 

A. Silicone Joint Sealants: Single-component, nonsag, plus 100 percent and minus 50 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, 

Grade NS, Class 100/50, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Dow Chemical Company (The); DOWSIL790 Silicone Building Sealant. 

b. GE/Momentive Performance Materials Inc.; SCS2700 SilPruf LM. 

c. Pecora Corporation; 890NST. 

d. Tremco Incorporated; Spectrem 1. 

2. Joint-Sealant Application:  Joints in vertical surfaces. 

a. Exterior Joint Locations: 

1) Construction joints in cast-in-place concrete. 

2) Joints between plant-precast architectural concrete units. 

3) Control and expansion joints in unit masonry. 

4) Joints in dimension stone cladding. 

5) Joints in glass unit masonry assemblies. 

6) Joints in exterior insulation and finish systems. 

7) Joints between metal panels. 

8) Joints between different materials listed above. 

9) Perimeter joints between materials listed above and frames of exterior 

openings. 

10) Other joints as indicated. 

b. Interior Joint Locations: 

1) Control and expansion joints on exposed interior surfaces of exterior walls. 

2) Perimeter joints of exterior openings. 

3) Other joints as indicated. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealants, Nontraffic-Use: Single-component, nonsag, nontraffic-use, plus 25 

percent and minus 25 percent movement capability, urethane joint sealant; ASTM C920, 

Type S, Grade NS, Class 25, Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal TX 1. 

b. Polymeric Systems, Inc.; Flexiprene 1000. 

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801302&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801304&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5316&mf=04&src=wd
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2. Joint-Sealant Application:  Joints up to 1 inch wide in horizontal nontraffic surfaces. 

a. Exterior Joint Locations: 

1) Control and expansion joints in ceilings and other overhead surfaces. 

2) Other joints as indicated. 

b. Interior Joint Locations: 

1) Control and expansion joints in ceilings and other overhead surfaces. 

2) Other joints as indicated. 

B. Urethane Joint Sealants, Traffic-Use: Single-component, pourable, plus 25 percent and 

minus 25 percent movement capability, traffic--use, urethane joint sealant; ASTM C920, 

Type S, Grade P, Class 25, Use T. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal SL 1. 

b. Polymeric Systems, Inc.; Flexiprene PSI-952. 

c. Sherwin-Williams Company (The); Loxon SL1. 

2. Joint-Sealant Application:  Joints up to 1 inch wide in horizontal traffic surfaces. 

a. Exterior Joint Locations: 

1) Control and expansion joints in brick pavers. 

2) Isolation and contraction joints in cast-in-place concrete slabs. 

3) Joints in stone paving units, including steps. 

4) Joints between different materials listed above. 

5) Other joints as indicated. 

b. Interior Joint Locations: 

1) Isolation joints in cast-in-place concrete slabs. 

2) Control and expansion joints in stone flooring. 

3) Control and expansion joints in brick flooring. 

4) Control and expansion joints in tile flooring. 

5) Other joints as indicated. 

2.4 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 

to prevent mold and mildew growth. 

B. Silicone Joint Sealants, Mildew Resistant: Mildew-resistant, single-component, nonsag, plus 25 

percent and minus 25 percent movement capability, nontraffic-use, acid-curing silicone joint 

sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT. 

http://www.specagent.com/LookUp/?ulid=5321&mf=04&src=wd
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1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Dow Chemical Company (The); DOWSIL786 Silicone Sealant. 

b. GE/Momentive Performance Materials Inc.; SCS1700 Sanitary. 

2. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces. 

a. Joint Sealant Location: 

1) Tile control and expansion joints where indicated. 

2) Other joints as indicated. 

2.5 LATEX JOINT SEALANTS 

A. Acrylic Latex Joint Sealants: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation; AC-20 +Silicone. 

b. Tremco Incorporated; Tremflex 834. 

2. Joint-Sealant Application: Interior joints in vertical surfaces not subject to significant 

movement. 

a. Joint Locations: 

1) Vertical joints on exposed surfaces of interior unit masonry and gypsum 

board. 

2) Perimeter joints between interior wall surfaces and frames of openings. 

3) Other joints as indicated. 

2.6 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealants for Exposed and Concealed Joints: Manufacturer's standard nonsag, 

paintable, nonstaining latex acoustical sealant complying with ASTM C834. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Grabber Construction Products; Grabber Acoustical Sound Sealant. 

b. Pecora Corporation; AC-20 FTR. 

c. USG Corporation; Sheetrock Brand Acoustical Sealant. 

http://www.specagent.com/LookUp/?ulid=5307&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5355&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801415&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801417&mf=04&src=wd
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2.7 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 

based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin), 

Type O (open-cell material) or either of the preceding types, as approved in writing by joint-

sealant manufacturer for joint application indicated, and of size and density to control sealant 

depth and otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.8 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants. Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air.  

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants.  

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 

comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 
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D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated. 

3.4 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 

stringent requirements apply. 

B. Stud Partition Assemblies: Seal construction at perimeters, behind control joints, and at 

openings and penetrations with a continuous bead of acoustical joint sealant. Install acoustical 

joint sealants at both faces of partitions, at perimeters, and through penetrations. Comply with 

ASTM C919, ASTM C1193, and manufacturer's written recommendations for closing off 

sound-flanking paths around or through assemblies, including sealing partitions to underside of 

floor slabs above acoustical ceilings. 

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of 

acoustical ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings 

before they are installed. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out, remove, and correct damaged or deteriorated joint sealants 

immediately so installations with corrected areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

ANSI/SDI A250.8. (Nominal gage equivalents are listed in parentheses.) 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, 

and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors. Deliver such items to Project site in time for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access 

control and security systems. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 

“Door Hardware” and “Glazing” concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, core descriptions, fire-resistance ratings, and finishes. 

1. Interior standard steel doors and frames. 

2. Borrowed lights. 

3. Frame anchors. 

08 11 13 
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B. Shop Drawings: Include the following: 

1. Elevations of each door type. 

2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses. 

3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 

7. Details of anchorages, joints, field splices, and connections. 

8. Details of accessories. 

9. Details of moldings, removable stops, and glazing. Indicate which side of each door or 

frame has a removable stop. 

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of 

supplier, using same reference numbers for details and openings as those on Drawings. 

Coordinate with final door hardware schedule. 

1.7 INFORMATIONAL SUBMITTALS 

A. Field quality control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection 

during transit and Project-site storage. Do not use nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames. 

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place 

on minimum 4-inch-high wood blocking. Provide minimum 1/4-inch space between each 

stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Ceco Door; ASSA ABLOY. 
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2. Curries Company; ASSA ABLOY. 

3. Pioneer Industries. 

4. Steelcraft; an Allegion brand. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled 

by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection 

ratings indicated on Drawings, based on testing at positive pressure according to NFPA 252 or 

UL 10C. 

1. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft 

control by a qualified testing agency acceptable to authorities having jurisdiction, based 

on testing according to UL 1784 and installed in compliance with NFPA 105. 

2. Temperature-Rise Limit:  At vertical exit enclosures and exit passageways, provide doors 

that have a maximum transmitted temperature end point of not more than 450 deg F 

above ambient after 30 minutes of standard fire-test exposure. 

B. Fire-Rated, Borrowed-Lite Assemblies: Assemblies complying with NFPA 80 and listed and 

labeled by a qualified testing agency acceptable to authorities having jurisdiction, for fire-

protection ratings indicated, based on testing according to NFPA 257 or UL 9. 

2.3 INTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, 

fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 

specified. 

B. Heavy-Duty Doors and Frames: ANSI/SDI A250.8, Level 2; ANSI/SDI A250.4, Level B. At all 

interior locations. 

1. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches. 

c. Face: Uncoated steel sheet, minimum thickness of 0.042 inch (18-gage). 

d. Edge Construction:  Model 2, Seamless, continuously welded seam dressed 

smooth. 

e. Edge Bevel:  Bevel lock edge 1/8 inch in 2 inches. 

f. Core:  Vertical steel stiffener. Fill space between stiffeners with glass- or mineral-

fiber insulation. 
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g. Fire-Rated Core: Manufacturer's vertical steel stiffener, with space between 

stiffeners filled with glass- or mineral-fiber insulation or laminated mineral board 

core for fire-rated doors. 

2. Frames: 

a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch (16-gage). 

b. Sidelite and Transom Frames: Fabricated from same thickness material as adjacent 

door frame. 

c. Construction:  Full profile welded in factory. 

3. Exposed Finish: Prime. 

2.4 BORROWED LITES 

A. Fabricate of uncoated steel sheet, minimum thickness of 0.053 inch (16-gage). 

B. Construction:  Full profile welded in factory. 

C. Fabricate in one piece except where handling and shipping limitations require multiple sections. 

Where frames are fabricated in sections due to shipping or handling limitations, provide 

alignment plates or angles at each joint, fabricated of metal of same or greater thickness as 

metal as frames. 

D. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 

otherwise indicated. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Type: Anchors of minimum size and type required by applicable door and frame 

standard, and suitable for performance level indicated. 

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames 

with no floor anchor. Provide one additional anchor for each 24 inches of frame height 

above 7 feet. 

3. Postinstalled Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion 

shields or inserts, with manufacturer's standard pipe spacer. 

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor. 

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension 

clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of 

underlayment. 
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D. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill 

phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M 

or ASTM A1011/A1011M; hot-dip galvanized according to ASTM A153/A153M, 

Class B. 

2.6 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for 

exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, 

pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B. 

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A153/A153M. 

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 

attaching hollow-metal frames of type indicated. 

F. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting 

of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-

developed indexes of 25 and 50, respectively; passing ASTM E136 for combustion 

characteristics. 

G. Glazing: Comply with requirements in Division 08 Section "Glazing" and with hollow-metal 

manufacturer's requirements. 

2.7 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 

NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond 

edge of door on which astragal is mounted or as required to comply with published listing of 

qualified testing agency. 

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations 

require multiple sections. Where frames are fabricated in sections, provide alignment plates or 

angles at each joint, fabricated of metal of same or greater thickness as frames. 

1. Sidelite and Transom Bar Frames: Provide closed tubular members with no visible face 

seams or joints, fabricated from same material as door frame. Fasten members at 

crossings and to jambs by welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 

unless otherwise indicated. 
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3. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers 

as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated 

mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, 

and tapping according to ANSI/SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 

hardware. 

D. Glazed Lites: Provide stops and moldings around glazed lites where indicated. Form corners of 

stops and moldings with butted or mitered hairline joints. 

1. Provide stops and moldings flush with face of door, and with square stops unless 

otherwise indicated. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 

glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 

and frames. Provide loose stops and moldings on inside of hollow-metal doors and 

frames. 

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 

types indicated. 

5. Provide stops for installation with countersunk flat- or oval-head machine screws spaced 

uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner. 

2.8 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 
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B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 

installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Remove shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and 

dressing, as required to make restored area smooth, flush, and invisible on exposed faces. Touch 

up factory-applied finishes where spreaders are removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 

hardware. 

3.3 INSTALLATION 

A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in 

place. Comply with approved Shop Drawings and with manufacturer's written instructions. 

B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 

anchors are set. After wall construction is complete, remove temporary braces without 

damage to completed Work. 

a. Where frames are fabricated in sections, field splice at approved locations by 

welding face joint continuously; grind, fill, dress, and make splice smooth, flush, 

and invisible on exposed faces. Touch-up finishes. 

b. Install frames with removable stops located on secure side of opening. 

2. Fire-Rated Openings: Install frames according to NFPA 80. 

3. Floor Anchors: Secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 

expansion anchors if so indicated and approved on Shop Drawings. 

4. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 

5. Masonry Walls:  Solidly fill space between frames and masonry with mineral-fiber 

insulation. 

6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 

expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 

on exposed faces. 
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7. Installation Tolerances: Adjust hollow-metal frames to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 

from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line 

parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 

parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances 

specified below. 

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8. 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

3. Smoke-Control Doors: Install doors according to NFPA 105. 

D. Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with 

hollow-metal manufacturer's written instructions. 

3.4 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 

to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, 

Section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 

installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 

compliance with each item listed in NFPA 80. 

3.5 RESTORATION 

A. Remove and replace defective work, including hollow-metal work that is warped, bowed, or 

otherwise unacceptable. 

B. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

END OF SECTION 08 11 13 
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes access doors and frames for walls and ceilings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details material descriptions, 

dimensions of individual components and profiles, and finishes. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below; otherwise submit full Product Data for the following: 

1. Flush access doors with exposed flanges. 

2. Stainless-steel flush access doors with exposed flanges. 

3. Flush access doors with concealed flanges in gypsum board. 

C. Product Schedule: For access doors and frames. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Record Documents: For fire-rated doors, list of applicable room name and number in which 

access door is located. 

08 31 13 
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PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND FRAMES 

A. Flush Access Doors with Exposed Flanges: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Karp Associates, Inc.; Model DSC-214M Universal Flush Access Door. 

b. Milcor Company; Series M – Architectural Grade Flush Steel Access Door. 

c. Nystrom, Inc.; NT Architectural Access Door.  

2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 

3. Locations: Walls, where indicated on Drawings and, if not indicated, as follows: 

a. Concealed locations not exposed to view (i.e., above lay-in ceilings and in 

mechanical and other utility rooms). 

4. Door Size:  12” x 12” unless otherwise indicated. 

5. Uncoated Steel Sheet for Door: Nominal 0.075 inch (14 gage), factory primed. 

6. Frame Material: Same material and finish as door; nominal 0.060 inch (16 gage). 

7. Latch and Lock: Cam latch, screwdriver operated with interior release. 

B. Stainless-Steel Flush Access Doors with Exposed Flanges: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Karp Associates, Inc.; Model DSC-214M Universal Flush Access Door. 

b. Nystrom, Inc.; NT Architectural Access Door. 

2. Description: Face of door flush with frame, with exposed flange and concealed hinge. 

3. Locations:  Walls, where indicated on Drawings and, if not indicated, as follows: 

a. In painted CMU exposed to view. 

b. In painted gypsum board or plaster exposed to view. 

c. In ceramic tile exposed to view. 

d. In corrosive environments (i.e., natatorium, pool mechanical room) exposed to 

view. 

4. Door Size:  12” x 12”, unless otherwise indicated. 

5. Stainless Steel Sheet for Door:  Not less than nominal 0.062 inch (16 gage), 

ASTM A480/A480M No. 4 finish. 
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6. Frame Material:  Same material, thickness, and finish as door. 

7. Latch and Lock:  Cam latch, screwdriver operated with interior release. 

C. Flush Access Doors with Concealed Flanges in Gypsum Board: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Karp Associates, Inc.; Model KDW Flush Drywall Access Door. 

b. Milcor Company; Series DW – Standard Flush Access Door. 

c. Nystrom, Inc.; NW Architectural Access Door. 

2. Description: Face of door flush with frame; with concealed flange for gypsum board 

installation and concealed hinge. Provide edge trim for gypsum panels securely attached 

to perimeter of frames. 

3. Locations:  Walls and ceilings, where indicated on Drawings and, if not indicated, as 

follows: 

a. In painted gypsum board exposed to view. 

4. Door Size:  12” x 12” unless otherwise indicated. 

5. Uncoated Steel Sheet for Door: Not less than nominal 0.060 inch (16 gage), factory 

primed. 

6. Frame Material: Same material and finish as door; nominal 0.060 inch (16 gage). 

7. Latch and Lock: Cam latch, screwdriver operated with interior release. 

2.2 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

B. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A879/A879M, with cold-rolled steel 

sheet substrate complying with ASTM A1008/A1008M, Commercial Steel (CS), exposed. 

C. Stainless Steel Plate, Sheet, and Strip: ASTM A240/A240M or ASTM A666, Type 304. 

Remove tool and die marks and stretch lines, or blend into finish. 

D. Stainless Steel Flat Bars: ASTM A666, Type 304. Remove tool and die marks and stretch lines, 

or blend into finish. 

E. Frame Anchors: Same material as door face. 

F. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 

ASTM A153/A153M or ASTM F2329. 

2.3 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 

installation. 
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B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials 

with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam 

marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 

mounting holes, attachment devices and fasteners of type required to secure access doors to 

types of supports indicated. 

D. Latch and Lock Hardware: 

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed. 

2.4 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

1. Factory Primed: Apply manufacturer's standard, baked-enamel or powder-coat primer 

immediately after surface preparation and pretreatment. 

E. Stainless Steel Finishes: 

1. Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish. 

2. Polished Finish: ASTM A480/A480M No. 4 finish. Grind and polish surfaces to produce 

uniform finish, free of cross scratches. 

a. Run grain of directional finishes with long dimension of each piece. 

b. When polishing is completed, passivate and rinse surfaces. Remove embedded 

foreign matter and leave surfaces chemically clean. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 

conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 08 31 13 
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SECTION 08 33 13 - COILING COUNTER DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-rated counter door assemblies. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type and size of coiling counter door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, 

profiles for slats, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

accessories. 

3. Include description of automatic closing device and testing and resetting instructions. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Fire-rated counter door assemblies. 

C. Shop Drawings: For each installation and for special components not dimensioned or detailed in 

manufacturer's product data. 

1. Include plans, elevations, sections, mounting details, and attachments to other work. 

2. Include details of equipment assemblies, and indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field connection. 

3. Include points of attachment and their corresponding static and dynamic loads imposed 

on structure. 

4. Show locations of controls, locking devices, detectors, and other accessories. 

5. Include diagrams for power, signal, and control wiring. 

08 33 13 
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D. Samples: Manufacturer's finish charts showing full range of colors and textures available for 

units with factory-applied finishes. 

E. Sample Warranty: For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For coiling counter doors to include in maintenance manuals. 

B. Warranty: Executed special warranty. 

C. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer for installation of units required for this Project. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of doors that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 

b. Failure of components or operators before reaching required number of operation 

cycles. 

c. Faulty operation of hardware. 

d. Deterioration of metals, metal finishes, and other materials. 

2. Warranty Period:  2 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain coiling counter doors from single source from single manufacturer. 

1. Obtain operators and controls from coiling counter door manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Complying with NFPA 80; listed and labeled by a qualified 

testing agency, for fire-protection ratings indicated, based on testing at as close to neutral 

pressure as possible according to NFPA 252 or UL 10B. 

1. Smoke Control:  In corridors and smoke barriers, provide doors that are listed and labeled 

with the letter "S" on the fire-rating label by a qualified testing agency for smoke- and 

draft-control based on testing according to UL 1784; with maximum air-leakage rate of 

3.0 cfm/sq. ft. of door opening at 0.10 inch wg for both ambient and elevated temperature 

tests. 

B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design," ICC A117.1, and building Code in effect for Project. 

2.3 FIRE-RATED COUNTER DOOR ASSEMBLY 

A. Fire-Rated Counter Door: Overhead fire-rated coiling door formed with curtain of interlocking 

metal slats. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to:  

a. Clopay Building Products Co.; Model CERC10 Rolling Counter Fire Doors. 

b. CornellCookson, LLC; Model ERC10 Rolling Counter Fire Shutters. 

c. Wayne Dalton; FireStar Model 540 Fire-Rated Counter Shutters. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000 

operating cycles. One operation cycle is complete when a door is opened from the closed 

position to the fully open position and returned to the closed position. 

C. Fire Rating: 3/4 hour. 

D. Door Curtain Material: Galvanized steel. 

E. Door Curtain Slats:  Flat profile slats of 1-1/2- to 2-inch center-to-center height. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.034 inch (22 gage) 

galvanized steel; and as required to meet performance requirements. 

F. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 

G. Hood:  Galvanized steel. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.028 inch (24 gage) 

galvanized steel. 

2. Mounting: Face of wall. 

http://www.specagent.com/LookUp/?ulid=9954&mf=04&src=wd
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H. Sill Configuration:  Fire-rated, laminate counter. 

1. High-Pressure Decorative Laminate:  As selected by Architect from manufacturer's full 

range. 

I. Locking Devices: Equip door with locking device assembly. 

1. Locking Device Assembly:  Cremone-type, both jamb sides locking bars, operable from 

inside with thumb-turn. 

J. Curtain Accessories: Equip door with smoke seals and automatic closing device. 

K. Door Finish: 

1. Powder-Coated Finish:  Color as selected by Architect from manufacturer's full range. 

2.4 DOOR CURTAIN MATERIALS AND FABRICATION 

A. Door Curtains: Fabricate coiling counter door curtain of interlocking metal slats in a continuous 

length for width of door without splices. Unless otherwise indicated, provide slats of thickness 

and mechanical properties recommended by door manufacturer for performance, size, and type 

of door indicated, and as follows: 

1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural-steel sheet; 

complying with ASTM A653/A653M, with G90 zinc coating; nominal sheet thickness 

(coated) as indicated; and as required to meet performance requirements. 

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material 

and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 

curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide 

adjustment. Provide removable stops on guides to prevent overtravel of curtain. 

2.5 HOODS 

A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 

opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and 

bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any 

portion of between-jamb mounting that projects beyond wall face. Equip hood with 

intermediate support brackets as required to prevent sagging. 

1. Galvanized Steel: Hot-dip galvanized-steel sheet with G90 zinc coating, complying with 

ASTM A653/A653M. 

2. Include automatic drop baffle on fire-rated doors to guard against passage of smoke or 

flame. 

B. Removable Metal Soffit: Formed or extruded from same metal and with same finish as curtain 

if hood is mounted above ceiling unless otherwise indicated. 



Tetra Tech COILING COUNTER DOORS 

Architects & Engineers Project No. 339070-22003 08 33 13 / Page 5 

2.6 LOCKING DEVICES 

A. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating 

handle, cam plate, and adjustable locking bars to engage through slots in tracks. 

1. Lock Cylinders: As standard with manufacturer and keyed to building keying system. 

2. Keys:  Three for each cylinder. 

B. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage 

power supply when door is locked. 

2.7 CURTAIN ACCESSORIES 

A. Smoke Seals: Equip each fire-rated door with replaceable smoke-seal perimeter gaskets or 

brushes for smoke and draft control as required for door listing and labeling by a qualified 

testing agency. 

B. Automatic-Closing Device: Equip each fire-rated door with an automatic-closing device or 

holder-release mechanism and governor unit complying with NFPA 80 and an easily tested and 

reset release mechanism. Release mechanism for motor-operated doors allows testing without 

mechanical release of the door. Automatic-closing device is to be designed for activation by the 

following: 

1. Building fire-detection, smoke-detection, and -alarm systems. 

2.8 COUNTER DOOR ACCESSORIES 

A. Fire-Rated, Laminate Counter: Fire-door manufacturer's high-pressure, decorative laminate-

covered countertop; UL or ITS tested and labeled for 1-1/2-hour fire rating for approved use 

with fire-door assembly. 

2.9 COUNTERBALANCE MECHANISM 

A. General: Counterbalance doors by means of manufacturer's standard mechanism with an 

adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 

spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-

lubricating graphite bearings for rotating members. 

B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, 

structural-quality, seamless carbon-steel pipe, of sufficient diameter and wall thickness to 

support rolled-up curtain without distortion of slats and to limit barrel deflection to not more 

than 0.03 in./ft. of span under full load. 

C. Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion springs. 

Size springs to counterbalance weight of curtain, with uniform adjustment accessible from 

outside barrel. Secure ends of springs to barrel and shaft with cast-steel barrel plugs. 

1. Fire-Rated Doors: Equip with auxiliary counterbalance spring and prevent tension release 

from main counterbalance spring when automatic closing device operates. 
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D. Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel, 

sized to hold fixed spring ends and carry torsional load. 

E. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 

plate. 

2.10 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA 500 for recommendations for applying and designating 

finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

2.11 STEEL AND GALVANIZED-STEEL FINISHES 

A. Powder-Coat Finish: Manufacturer's standard baked-on finish consisting of prime coat and 

thermosetting topcoat. Comply with coating manufacturer's written instructions for cleaning, 

pretreatment, application, and minimum dry film thickness. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates areas and conditions, with Installer present, for compliance with 

requirements for substrate construction and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Install coiling counter doors and operating equipment complete with necessary hardware, 

anchors, inserts, hangers, and equipment supports; according to manufacturer's written 

instructions and as specified. 

B. Install coiling counter doors, hoods, controls, and operators at the mounting locations indicated 

for each door. 

C. Accessibility: Install coiling counter doors, switches, and controls along accessible routes in 

compliance with the accessibility standard. 

D. Fire-Rated Doors: Install according to NFPA 80. 

E. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105. 
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3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and to 

furnish reports to Architect. 

B. Perform the following tests and inspections: 

1. Test door release, closing, and alarm operations when activated by smoke detector or 

building's fire-alarm system. Test manual operation of closed door. Reset door-closing 

mechanism after successful test. 

2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 

section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 

installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 

compliance with each item listed in NFPA 80. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Test and adjust controls and safety devices. Replace damaged and malfunctioning 

controls and equipment. 

3.5 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 

warp, twist, or distortion. 

B. Lubricate bearings and sliding parts as recommended by manufacturer. 

C. Adjust seals to provide tight fit around entire perimeter. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain coiling counter doors. 

END OF SECTION 08 33 13 
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SECTION 08 33 23 - OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Service doors. 

2. Fire-rated service doors. 

B. Products Installed but not Furnished under This Section: 

1. Steel support framing. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type and size of overhead coiling door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, 

profiles for slats, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

accessories. 

3. Include description of automatic-closing device and testing and resetting instructions. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Service doors. 

2. Fire-rated service doors. 

C. Shop Drawings: For each installation and for special components not dimensioned or detailed in 

manufacturer's product data. 

1. Include plans, elevations, sections, mounting details, and attachments to other work. 
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2. Include details of equipment assemblies, and indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field connection. 

3. Include points of attachment and their corresponding static and dynamic loads imposed 

on structure. 

4. Show locations of controls, locking devices, detectors, and other accessories. 

5. Include diagrams for power, signal, and control wiring. 

D. Samples: Manufacturer's finish charts showing full range of colors and textures available for 

units with factory-applied finishes. 

E. Sample Warranty: For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For overhead coiling doors to include in maintenance manuals. 

B. Warranty: Executed special warranty. 

C. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer for installation of units required for this Project. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of doors that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 

b. Failure of components or operators before reaching required number of operation 

cycles. 

c. Faulty operation of hardware. 

d. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use; rust through. 

e. Delamination of exterior or interior facing materials. 

2. Warranty Period: 2 years from date of Substantial Completion. 



Tetra Tech OVERHEAD COILING DOORS 

Architects & Engineers Project No. 339070-22003 08 33 23 / Page 3 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain overhead coiling doors from single source from single 

manufacturer. 

1. Obtain operators and controls from overhead coiling-door manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Door Assemblies: Complying with NFPA 80; listed and labeled by qualified testing 

agency, for fire-protection ratings indicated, based on testing at as close to neutral pressure as 

possible according to NFPA 252 or UL 10B. 

1. Smoke Control:  In corridors and smoke barriers, provide doors that are listed and labeled 

with the letter "S" on the fire-rating label by a qualified testing agency for smoke- and 

draft-control based on testing according to UL 1784; with maximum air-leakage rate of 

3.0 cfm/sq. ft. of door opening at 0.10 inch wg for both ambient and elevated temperature 

tests. 

B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design," ICC A117.1, and building Code in effect for Project. 

2.3 SERVICE DOOR ASSEMBLY 

A. Service Door: Overhead coiling door formed with curtain of interlocking metal slats. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Clopay Building Products Co.; Model CESD10 Standard Heavy-Duty Service 

Door. 

b. CornellCookson, LLC; Roll Up Service Door Model ESD10. 

c. Wayne Dalton; Model 800 Rolling Service Door. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000 

operation cycles. One operation cycle is complete when a door is opened from the closed 

position to the fully open position and returned to the closed position. 

C. Door Curtain Material: Galvanized steel. 

D. Door Curtain Slats:  Flat profile slats of 2-7/16- to 2-5/8-inch center-to-center height. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.040 inch (20 gage) 

galvanized steel; and as required to meet performance requirements. 

E. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick; fabricated from 

hot-dip galvanized steel and finished to match door. 



OVERHEAD COILING DOORS  Tetra Tech 

08 33 23 / Page 4 Project No. 339070-22003 Architects & Engineers 

F. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 

G. Hood:  Galvanized steel. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.028 inch (24 gage) 

galvanized steel. 

2. Mounting: Face of wall. 

H. Locking Devices: Equip door with locking device assembly. 

1. Locking Device Assembly (only on manual doors):  Cremone-type, both jamb sides 

locking bars, operable from outside only, with cylinder. 

I. Door Finish: 

1. Powder-Coated Finish:  Color as selected by Architect from manufacturer's full range. 

2.4 FIRE-RATED SERVICE DOOR ASSEMBLY 

A. Fire-Rated Service Door: Overhead fire-rated coiling door formed with curtain of interlocking 

metal slats. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Clopay Building Products Co.; Model CERD10 Standard Heavy-Duty Fire-Rated 

Door. 

b. CornellCookson, LLC; Roll Up Fire Resistant Door Model ERD10. 

c. Wayne Dalton; Model 700 Rolling Steel Fire Door – FireStar. 

B. Operation Cycles: Door components and operators capable of operating for not less than 20,000 

operation cycles. One operation cycle is complete when a door is opened from the closed 

position to the fully open position and returned to the closed position. 

C. Fire Rating: 3/4 hour. 

D. Door Curtain Material: Galvanized steel. 

E. Door Curtain Slats:  Flat profile slats of 2-7/16- to 2-5/8-inch center-to-center height. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.052 inch (18 gage) 

galvanized steel; and as required to meet performance requirements. 

F. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick; fabricated from 

hot-dip galvanized steel and finished to match door. 

G. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats. 
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H. Hood:  Galvanized steel. 

1. Thickness: Not less than nominal sheet thickness (coated) 0.028 inch (24 gage) 

galvanized steel. 

2. Mounting: Face of wall. 

I. Locking Devices: Equip door with locking device assembly and chain lock keeper. 

1. Locking Device Assembly (on manual door only):  Cremone-type, both jamb sides 

locking bars, operable from outside only, with cylinder. 

J. Electric Door Operator: 

1. Usage Classification:  Standard duty, up to 25 cycles per hour and up to 90 cycles per 

day. 

2. Operator Location: Top of hood. 

3. Safety: Listed according to UL 325 by a qualified testing agency for commercial or 

industrial use; moving parts of operator enclosed or guarded if exposed and mounted at 8 

ft. or lower. 

4. Motor Exposure: Interior. 

5. Motor Electrical Characteristics: 

a. Horsepower: 1/2 hp. 

b. Voltage: 115 V ac, single phase, 60 Hz. 

6. Emergency Manual Operation:  Chain type. 

7. Obstruction-Detection Device: Automatic electric sensor edge on bottom bar; self-

monitoring type. 

8. Control Station(s):  Where indicated on Drawings. 

9. Other Equipment: Audible and visual signals. 

K. Door Finish: 

1. Powder-Coated Finish:  Color as selected by Architect from manufacturer's full range. 

2. Factory Prime Finish: Manufacturer's standard color. 

3. Stainless Steel Finish:  ASTM A480/A480M No. 4 (polished directional satin). 

2.5 MATERIALS, GENERAL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 
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2.6 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to 

withstand wind loading indicated, in a continuous length for width of door without splices. 

Unless otherwise indicated, provide slats of thickness and mechanical properties recommended 

by door manufacturer for performance, size, and type of door indicated, and as follows: 

1. Steel Door Curtain Slats: Zinc-coated (galvanized), cold-rolled structural-steel sheet; 

complying with ASTM A653/A653M, with G90 zinc coating; nominal sheet thickness 

(coated) as indicated; and as required to meet performance requirements. 

2. Stainless Steel Door Curtain Slats: ASTM A240/A240M or ASTM A666, Type 304; 

sheet thickness as indicated; and as required to meet performance requirements. 

3. Aluminum Door Curtain Slats: ASTM B209 sheet or ASTM B221 extrusions, alloy and 

temper standard with manufacturer for type of use and finish indicated; thickness as 

indicated; and as required to meet performance requirements. 

4. Metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face, with 

minimum thickness as indicated. 

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material 

and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain 

curtain, to allow curtain to operate smoothly, and to withstand loading. Slot bolt holes for guide 

adjustment. Provide removable stops on guides to prevent overtravel of curtain. 

2.7 HOODS 

A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at 

opening head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and 

bottom edges for stiffness. Form closed ends for surface-mounted hoods and fascia for any 

portion of between-jamb mounting that projects beyond wall face. Equip hood with 

intermediate support brackets as required to prevent sagging. 

1. Galvanized Steel: Hot-dip galvanized-steel sheet with G90 zinc coating, complying with 

ASTM A653/A653M. 

2. Include automatic drop baffle on fire-rated doors to guard against passage of smoke or 

flame. 

B. Removable Metal Soffit: Formed or extruded from same metal and with same finish as curtain 

if hood is mounted above ceiling unless otherwise indicated. 

2.8 LOCKING DEVICES 

A. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded dead bolt, operating 

handle, cam plate, and adjustable locking bars to engage through slots in tracks. 

1. Lock Cylinders: As standard with manufacturer and keyed to building keying system. 

2. Keys:  Three for each cylinder. 
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B. Chain Lock Keeper: Suitable for padlock. 

C. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage 

power supply when door is locked. 

2.9 CURTAIN ACCESSORIES 

A. Smoke Seals: Equip each fire-rated door with replaceable smoke-seal perimeter gaskets or 

brushes for smoke and draft control as required for door listing and labeling by a qualified 

testing agency. 

B. Automatic-Closing Device: Equip each fire-rated door with an automatic-closing device or 

holder-release mechanism and governor unit complying with NFPA 80 and an easily tested and 

reset release mechanism. Release mechanism for motor-operated doors allows testing without 

mechanical release of the door. Automatic-closing device is to be designed for activation by the 

following: 

1. Building fire-detection, smoke-detection, and -alarm systems. 

2.10 COUNTERBALANCE MECHANISM 

A. General: Counterbalance doors by means of manufacturer's standard mechanism with an 

adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a 

spring barrel connected to top of curtain with barrel rings. Use grease-sealed bearings or self-

lubricating graphite bearings for rotating members. 

B. Counterbalance Barrel: Fabricate spring barrel of manufacturer's standard hot-formed, 

structural-quality, seamless carbon-steel pipe, of sufficient diameter and wall thickness to 

support rolled-up curtain without distortion of slats and to limit barrel deflection to not more 

than 0.03 in./ft. of span under full load. 

C. Counterbalance Spring: One or more oil-tempered, heat-treated steel helical torsion springs. 

Size springs to counterbalance weight of curtain, with uniform adjustment accessible from 

outside barrel. Secure ends of springs to barrel and shaft with cast-steel barrel plugs. 

1. Fire-Rated Doors: Equip with auxiliary counterbalance spring and prevent tension release 

from main counterbalance spring when automatic-closing device operates. 

D. Torsion Rod for Counterbalance Shaft: Fabricate of manufacturer's standard cold-rolled steel, 

sized to hold fixed spring ends and carry torsional load. 

E. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel 

plate. 
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2.11 ELECTRIC DOOR OPERATORS 

A. General: Electric door operator assembly of size and capacity recommended and provided by 

door manufacturer for door and operation-cycles requirement specified, with electric motor and 

factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, 

control stations, control devices, integral gearing for locking door, and accessories required for 

proper operation. 

1. Comply with NFPA 70. 

2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with 

NFPA 70 Class 2 control circuit, maximum 24-V ac or dc. 

B. Usage Classification: Electric operator and components capable of operating for not less than 

number of cycles per hour indicated for each door. 

C. Door Operator Location(s): Operator location indicated for each door. 

1. Top-of-Hood Mounted: Operator is mounted to the right or left door head plate with the 

operator on top of the door-hood assembly and connected to the door drive shaft with 

drive chain and sprockets. Headroom is required for this type of mounting. 

2. Front-of-Hood Mounted: Operator is mounted to the right or left door head plate with the 

operator on coil side of the door-hood assembly and connected to the door drive shaft 

with drive chain and sprockets. Front clearance is required for this type of mounting. 

3. Wall Mounted: Operator is mounted to the inside front wall on the left or right side of 

door and connected to door drive shaft with drive chain and sprockets. Side room is 

required for this type of mounting. Wall-mounted operator can also be mounted above or 

below shaft; if above shaft, headroom is required. 

D. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated 

for each door assembly. 

1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated, 

large enough to start, accelerate, and operate door in either direction from any position, at 

a speed not less than 8 in./sec. and not more than 12 in./sec., without exceeding 

nameplate ratings or service factor. 

2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: 

Manufacturer's standard unless otherwise indicated. 

3. Coordinate wiring requirements and electrical characteristics of motors and other 

electrical devices with building electrical system and each location where installed. 

E. Limit Switches: Equip each motorized door with adjustable switches interlocked with motor 

controls and set to automatically stop door at fully opened and fully closed positions. 
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F. Obstruction-Detection Devices: External entrapment protection consisting of indicated 

automatic safety sensor capable of protecting full width of door opening. For non-fire-rated 

doors, activation of device immediately stops and reverses downward door travel.  For fire-rated 

doors, activation delays closing. 

1. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather 

stripping mounted to bottom bar. Contact with sensor activates device. Connect to control 

circuit using manufacturer's standard take-up reel or self-coiling cable. 

a. Self-Monitoring Type: Four-wire-configured device designed to interface with 

door operator control circuit to detect damage to or disconnection of sensor edge. 

G. Control Station: Three-button control station in fixed location with momentary-contact push-

button controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button 

control labeled "Close." 

1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-

purpose NEMA ICS 6, Type 1 enclosure. 

H. Emergency Manual Operation: Equip each electrically powered door with capability for 

emergency manual operation. Design manual mechanism so required force for door operation 

does not exceed 25 lbf. 

I. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect 

mechanism for automatically engaging manual operator and releasing brake for emergency 

manual operation while disconnecting motor without affecting timing of limit switch. Mount 

mechanism so it is accessible from floor level. Include interlock device to automatically prevent 

motor from operating when emergency operator is engaged. 

J. Motor Removal: Design operator so motor may be removed without disturbing limit-switch 

adjustment and without affecting emergency manual operation. 

K. Audible and Visual Signals: Audible alarm and visual indicator lights in compliance with the 

accessibility standard. 

2.12 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM/NOMMA 500 for recommendations for applying and designating 

finishes. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

2.13 STEEL AND GALVANIZED-STEEL FINISHES 

A. Powder-Coat Finish: Manufacturer's standard baked-on finish consisting of prime coat and 

thermosetting topcoat. Comply with coating manufacturer's written instructions for cleaning, 

pretreatment, application, and minimum dry film thickness. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates areas and conditions, with Installer present, for compliance with 

requirements for substrate construction and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Install overhead coiling doors and operating equipment complete with necessary hardware, 

anchors, inserts, hangers, and equipment supports; according to manufacturer's written 

instructions and as specified. 

B. Install overhead coiling doors, hoods, controls, and operators at the mounting locations 

indicated for each door. 

C. Accessibility: Install overhead coiling doors, switches, and controls along accessible routes in 

compliance with the accessibility standard. 

D. Fire-Rated Doors: Install according to NFPA 80. 

E. Smoke-Control Doors: Install according to NFPA 80 and NFPA 105. 

F. Power-Operated Doors: Install according to UL 325. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and to 

furnish reports to Architect. 

B. Perform the following tests and inspections: 

1. Test door release, closing, and alarm operations when activated by smoke detector or 

building's fire-alarm system. Test manual operation of closed door. Reset door-closing 

mechanism after successful test. 

2. Fire-Rated Door Inspections: Inspect each fire-rated door in accordance with NFPA 80, 

Section 5.2. 

C. Correct or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 

installations comply with specified requirements. 
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E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 

compliance with each item listed in NFPA 80. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. After electrical circuitry has been energized, operate doors to confirm proper motor 

rotation and door performance. 

3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 

controls and equipment. 

3.5 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 

warp, twist, or distortion. 

B. Lubricate bearings and sliding parts as recommended by manufacturer. 

C. Adjust seals to provide tight fit around entire perimeter. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain overhead coiling doors. 

END OF SECTION 08 33 23 
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SECTION 08 36 13 - SECTIONAL DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sectional-door assemblies. 

B. Products Installed but not Furnished under This Section: 

1. Steel support framing. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type and size of sectional door and accessory. 

1. Include construction details, material descriptions, dimensions of individual components, 

profile door sections, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

accessories. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Steel sectional doors. 

C. Shop Drawings: For each installation and for components not dimensioned or detailed in 

manufacturer's product data. 

1. Include plans, elevations, sections, mounting details, and attachments to other work. 

2. Include details of equipment assemblies, and indicate dimensions, required clearances, 

method of field assembly, components, and location and size of each field connection. 

3. Include points of attachment and their corresponding static and dynamic loads imposed 

on structure. 

08 36 13 
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4. For exterior components, include details of provisions for assembly expansion and 

contraction and for excluding and draining moisture to the exterior. 

5. Include diagrams for power, signal, and control wiring. 

D. Samples: Manufacturer's finish charts showing full range of colors and textures available for 

units with factory-applied finishes. 

E. Delegated Design Submittal: For sectional doors including analysis data signed and sealed by 

the qualified professional engineer responsible for their preparation. 

F. Sample Warranty: For manufacturer’s warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sectional doors to include in maintenance manuals. 

B. Executed Warranty: For manufacturer’s warranty. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer for installation of units required for this Project. 

1.7 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to correct or replace components of sectional 

doors that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 

b. Failure of components or operators before reaching required number of operation 

cycles. 

c. Faulty operation of hardware. 

d. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period: 3 years from date of Substantial Completion, except 10 years from date 

of Substantial Completion against rust through and delamination. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS, GENERAL 

A. Source Limitations: Obtain sectional doors from single source from single manufacturer. 

1. Obtain operators and controls from sectional door manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Provide sectional doors that comply with performance requirements 

specified without failure from defective manufacture, fabrication, installation, or other defects 

in construction and without requiring temporary installation of reinforcing components. 

B. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design," ICC A117.1, and building Code in effect for Project. 

C. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 

Section "Quality Requirements," to design exterior sectional doors. 

D. Structural Performance, Exterior Doors: Capable of withstanding the following design wind 

loads: 

1. Design Wind Load: As indicated on Drawings. 

2. Testing: In accordance with ASTM E330/E330M. 

3. Deflection Limits: Design sectional doors to withstand design wind loads without 

evidencing permanent deformation or disengagement of door components. 

a. Deflection of door sections in horizontal position (open) shall not exceed 1/120 of 

door width. 

b. Deflection of horizontal track assembly shall not exceed 1/240 of door height. 

2.3 SECTIONAL-DOOR ASSEMBLY 

A. Steel Sectional Door: Provide sectional door formed with hinged sections and fabricated so that 

finished door assembly is rigid and aligned with tight hairline joints; free of warp, twist, and 

deformation; and complies with requirements in DASMA 102. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to:  

a. Clopay Building Products Co.; Energy Series with Intellicore Model 3722. 

b. Overhead Door Corporation; Thermacore Sectional Steel Doors Model 596. 

c. Raynor; ThermaSeal TM220. 

d. Wayne Dalton; Thermospan 200-20. 

B. Operation Cycles: Door components and operators capable of operating for not less than 25,000 

operation cycles. One operation cycle is complete when door is opened from closed position to 

the open position and returned to closed position. 

C. Air Infiltration: Maximum rate of 0.12 cfm/sq. ft. Insert value when tested in accordance with 

ASTM E283 or DASMA 105. 

D. U-Value: Maximum of 0.057 Btu/sq. ft. x h x deg F. 

http://www.specagent.com/LookUp/?ulid=9954&mf=04&src=wd
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E. Steel Door Sections: ASTM A653/A653M, zinc-coated (galvanized), cold-rolled, commercial 

steel sheet with G90 zinc coating. 

1. Door-Section Thickness:  2 inches. 

2. Section Faces: 

a. Thermal-Break Construction: Provide sections with continuous thermal-break 

construction separating the exterior and interior faces of door. 

b. Exterior Face: Fabricated from single sheets, not more than 24 inches high; with 

horizontal meeting edges rolled to continuous, interlocking, keyed, rabbeted, 

shiplap, or tongue-in-groove, weather- and pinch-resistant seals and reinforcing 

flange return. 

1) Steel Sheet Thickness:  0.040-inch (20 gage) nominal coated thickness. 

2) Surface: Manufacturer's standard, stucco embossed. 

c. Interior Face: Enclose insulation completely within steel exterior facing and 

interior facing material, with no exposed insulation. Provide the following interior-

facing material: 

1) Zinc-Coated (Galvanized) Steel Sheet: With minimum nominal coated 

thickness of dimension recommended in writing by manufacturer to comply 

with performance requirements. 

3. End Stiles: Enclose open ends of sections with channel end stiles formed from 

galvanized-steel sheet not less than 0.064-inch (16 gage) nominal coated thickness and 

welded to door section. 

4. Section Reinforcing: Horizontal and diagonal reinforcement as required to stiffen door 

and for wind loading. Provide galvanized-steel bars, struts, trusses, or strip steel, formed 

to depth and bolted or welded in place. Ensure that reinforcement does not obstruct vision 

lites. 

a. Bottom Section: Reinforce section with a continuous channel or angle conforming 

to bottom-section profile and allowing installation of astragal (weatherseal). 

b. Hardware Locations: Provide reinforcement for hardware attachment. 

5. Thermal Insulation: Insulate interior of steel sections with door manufacturer's 

standard CFC-free insulation of type indicated below: 

a. Foamed-in-Place Insulation: Polyurethane, foamed in place to completely fill 

interior of section and pressure bonded to face sheets to prevent delamination 

under wind load. 

b. Fire-Resistance Characteristics: Maximum flame-spread and smoke-developed 

indexes of 75 and 450, respectively, in accordance with ASTM E84. 
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F. Track: Manufacturer's standard, galvanized-steel, high-lift track system. Provide complete 

system including brackets, bracing, and reinforcement to ensure rigid support of ball-bearing 

roller guides. 

1. Material: Galvanized steel, ASTM A653/A653M, minimum G60 zinc coating. 

2. Size: As recommended in writing by manufacturer for door size, weight, track 

configuration and door clearances indicated on Drawings. 

3. Track Reinforcement and Supports: Provide galvanized-steel members to support track 

without sag, sway, and vibration during opening and closing of doors. Slot vertical 

sections of track spaced 2 inches apart for door-drop safety device. 

a. Vertical Track: Incline vertical track to ensure weathertight closure at jambs. 

Provide continuous angle attached to track and wall. 

b. Horizontal Track: Provide continuous reinforcing angle from curve in track to end 

of track, attached to track and supported at points by laterally braced attachments 

to overhead structural members. 

G. Weatherseals: Replaceable, adjustable, continuous, compressible weather-stripping gaskets of 

flexible vinyl, rubber, or neoprene fitted to bottom top and jambs of door. Provide combination 

bottom weatherseal and sensor edge for bottom seal. 

H. Windows: Manufacturer's full vision lites in locations indicated on Drawings. Set glazing in 

vinyl, rubber, or neoprene glazing channel. Provide removable stops of same material as door-

section frames. Provide the following glazing: 

1. Insulating Glass Units: Manufacturer's standard, fully tempered clear float glass outdoor 

and indoor lites with interspace, low-E coating on surface 2, not less than 1/2-inch overall 

unit thickness. 

I. Hardware: Heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless steel, or 

other corrosion-resistant fasteners, to suit door type. 

1. Hinges: Heavy-duty, galvanized-steel hinges of not less than 0.079-inch (14 gage) 

nominal coated thickness at each end stile and at each intermediate stile, in accordance 

with manufacturer's written recommendations for door size. 

a. Attach hinges to door sections through stiles and rails with bolts and lock nuts or 

lock washers and nuts. Use rivets or self-tapping fasteners where access to nuts is 

impossible. 

b. Provide double-end hinges where required for doors more than 16 ft. wide unless 

otherwise recommended by door manufacturer in writing. 

2. Rollers: Heavy-duty rollers with steel ball bearings in case-hardened steel races, mounted 

to suit slope of track. Extend roller shaft through both hinges where double hinges are 

required. Match roller-tire diameter to track width. 

a. Roller-Tire Material:  Manufacturer's standard. 
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J. Locking Device: 

1. Locking Device Assembly: Fabricate with cylinder lock, spring-loaded deadbolt, 

operating handle, cam plate, and adjustable locking bars to engage through slots in tracks. 

a. Lock Cylinders: Cylinders standard with manufacturer. 

b. Keying: Keyed to building keying system. 

c. Keys:  Three for each cylinder. 

2. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to 

disengage power supply when door is locked. 

K. Counterbalance Mechanism: 

1. Torsion Spring: Adjustable-tension torsion springs complying with requirements of 

DASMA 102 for number of operation cycles indicated, mounted on torsion shaft. 

2. Cable Drums and Shaft for Doors: Cast-aluminum cable drums mounted on torsion shaft 

and grooved to receive door-lifting cables as door is raised. 

a. Mount counterbalance mechanism with manufacturer's standard ball-bearing 

brackets at each end of torsion shaft. 

b. Provide one additional midpoint bracket for shafts up to 16 ft. long and two 

additional brackets at one-third points to support shafts more than 16 ft. long 

unless closer spacing is recommended in writing by door manufacturer. 

3. Most manufacturers offer standard cables with a safety factor of 5 or 7 to 1. Cables: 

Galvanized-steel, multistrand, lifting cables with cable safety factor of at least 5 to 1. 

4. Cable Safety Device: Include a spring-loaded steel or bronze cam mounted to bottom 

door roller assembly on each side and designed to automatically stop door if lifting cable 

breaks. 

5. Bracket: Provide anchor support bracket as required to connect stationary end of spring to 

the wall and to level the shaft and prevent sag. 

6. Bumper: Provide spring bumper at each horizontal track to cushion door at end of 

opening operation. 

L. Electric Door Operator: Electric door operator assembly of size and capacity recommended by 

door manufacturer for door and operation cycles specified, with electric motor and factory-

prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, control 

stations, control devices, integral gearing for locking door, and accessories required for proper 

operation. 

1. Comply with NFPA 70. 

2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6; with 

NFPA 70, Class 2 control circuit, maximum 24 V ac or dc. 
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3. Safety: Listed in accordance with UL 325 by a qualified testing agency for commercial or 

industrial use; moving parts of operator enclosed or guarded if exposed and mounted at 8 

ft. or lower. 

4. Usage Classification:  Standard duty, up to 25 cycles per hour and up to 90 cycles per 

day. 

5. Operator Type: Manufacturer's standard for door requirements. 

6. Motor: Reversible-type with controller (disconnect switch) for interior, clean, and dry 

motor exposure. Use adjustable motor-mounting bases for belt-driven operators. 

a. Motor Size: 1/2 hp. 

b. Electrical Characteristics: 

1) Phase: Single phase. 

2) Volts: 115 V. 

7. Limit Switches: Equip motorized door with adjustable switches interlocked with motor 

controls and set to automatically stop door at fully opened and fully closed positions. 

8. Obstruction Detection: Automatic external entrapment protection consisting of automatic 

safety sensor capable of protecting full width of door opening. Activation of device 

immediately stops and reverses downward door travel. 

a. Monitored Entrapment Protection:  Electric sensor edge on bottom section 

designed to interface with door-operator control circuit to detect damage to or 

disconnection of sensor and complying with requirements in UL 325. 

9. Control Station:  Surface mounted, three-position (open, close, and stop) control. 

a. Operation:  Push button interior and key exterior. 

b. Interior-Mounted Unit: Full-guarded, surface-mounted, heavy-duty type, with 

general-purpose NEMA ICS 6, Type 1 enclosure. 

c. Features: Provide the following: 

1) Radio-control operation. 

2) Explosion- and dust-ignition-proof control wiring. 

3) Audible and visual signals that comply with regulatory requirements for 

accessibility. 

10. Emergency Manual Operation:  Chain type designed so required force for door operation 

does not exceed 25 lbf. 

11. Emergency Operation Disconnect Device: Hand-operated disconnect mechanism for 

automatically engaging manual operator and releasing brake for emergency manual 

operation while disconnecting motor without affecting timing of limit switch. Mount 

mechanism so it is accessible from floor level. Include interlock device to automatically 

prevent motor from operating when emergency operator is engaged. 
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12. Motor Removal: Design operator so motor can be removed without disturbing limit-

switch adjustment and without affecting emergency manual operation. 

M. Metal Finish: Comply with NAAMM/NOMMA's "Metal Finishes Manual for Architectural and 

Metal Products (AMP 500-06)" for recommendations for applying and designating finishes. 

1. Baked-Enamel Finish: Manufacturer's standard baked-on finish consisting of prime coat 

and thermosetting topcoat. Comply with coating manufacturer's written instructions for 

cleaning, pretreatment, application, and minimum dry film thickness. 

a. Color and Gloss:  As selected by Architect from manufacturer's full range] 

including custom colors. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for substrate construction and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install sectional doors and operating equipment complete with necessary hardware, anchors, 

inserts, hangers, and equipment supports; in accordance with manufacturer's written 

instructions. 

B. Tracks: 

1. Fasten vertical track assembly to opening jambs and framing with fasteners spaced not 

more than 24 inches apart. 

2. Hang horizontal track assembly from structural overhead framing with angles or channel 

hangers attached to framing by welding or bolting, or both. Provide sway bracing, 

diagonal bracing, and reinforcement as required for rigid installation of track and door-

operating equipment. 

C. Accessibility: Install sectional doors, switches, and controls along accessible routes in 

compliance with regulatory requirements for accessibility. 

D. Power-Operated Doors: Install in accordance with UL 325. 
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3.3 STARTUP SERVICES 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks in accordance with manufacturer's written 

instructions. 

2. Test and adjust controls and safety devices. Replace damaged and malfunctioning 

controls and equipment. 

3.4 ADJUSTING 

A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of 

warp, twist, or distortion. 

B. Lubricate bearings and sliding parts as recommended by manufacturer. 

C. Adjust doors and seals to provide weather-resistant fit around entire perimeter. 

D. Touchup Painting Galvanized Material: Immediately after welding galvanized materials, clean 

welds and abraded galvanized surfaces and repair galvanizing to comply with 

ASTM A780/A780M. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain sectional doors. 

END OF SECTION 08 36 13 
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Aluminum-framed storefront systems. 

2. Entrance door systems. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and discuss the finishing of aluminum storefront that is required to be 

coordinated with the finishing of other aluminum work for color and finish matching. 

2. Review, discuss, and coordinate the interrelationship of aluminum storefront with other 

exterior wall components. Include provisions for anchoring, flashing, weeping, sealing 

perimeters, and protecting finishes. 

3. Review and discuss the sequence of work required to construct a watertight and 

weathertight exterior building envelope. 

4. Inspect and discuss the condition of substrate and other preparatory work performed by 

other trades. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 

by Division 08 Sections “Door Hardware” and “Glazing” concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

1. Entrance door hardware. 

2. Accessories. 

08 41 13 
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B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Thermally broken framing. 

2. Thermal entrance doors. 

3. Flush entrance doors. 

C. Shop Drawings: For aluminum-framed entrances and storefronts. Include plans, elevations, 

sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 

moisture occurring within the assembly to the exterior. 

2. Show connection to and continuity with adjacent thermal, weather, air, and vapor 

barriers. 

3. Show provisions for coordination with door hardware, electrically operated door 

hardware, and access control and security systems. 

D. Samples: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Delegated Design Submittal: For aluminum-framed entrances and storefronts including analysis 

data signed and sealed by the qualified professional engineer responsible for their preparation. 

F. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For aluminum-framed entrances and storefronts, accessories, 

and components, from manufacturer. 

1. Basis for Certification: NFRC-certified energy performance values for each aluminum-

framed entrance and storefront. 

B. Performance Reports: For fiberglass reinforced polyester (FRP) face sheet doors, showing 

compliance with fire-performance and door construction requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance 

manuals. 

B. Warranties: Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 
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B. Product Options: Information on Drawings and in Specifications establishes requirements for 

aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 

by dimensions, arrangements, alignment, and profiles of components and assemblies as they 

relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval. If changes are proposed, submit comprehensive explanatory data to 

Architect for review. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of aluminum-framed 

entrances and storefronts that do not comply with requirements or that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 

b. Noise or vibration created by wind and thermal and structural movements. 

c. Deterioration of metals and other materials beyond normal weathering. 

d. Water penetration through fixed glazing and framing areas. 

e. Failure of operating components. 

2. Warranty Period: 2 years from date of Substantial Completion. 

B. Special Finish Warranty, Anodized Finishes: Standard form in which manufacturer agrees to 

restore finishes or replace aluminum that shows evidence of deterioration of anodized finishes 

within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested in accordance with 

ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 

ASTM D 4214. 

c. Cracking, peeling, or chipping. 

2. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitation: Obtain all components of aluminum-framed entrance and storefront system, 

including framing and accessories, and entrance doors when available, from single 

manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 

Section "Quality Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance: Comply with performance requirements specified, as determined by 

testing of aluminum-framed entrances and storefronts representing those indicated for this 

Project without failure due to defective manufacture, fabrication, installation, or other defects in 

construction. 

1. Aluminum-framed entrances and storefronts shall withstand movements of supporting 

structure, including, but not limited to, twist, column shortening, long-term creep, and 

deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 

b. Glass breakage. 

c. Noise or vibration created by wind and thermal and structural movements. 

d. Loosening or weakening of fasteners, attachments, and other components. 

e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads: As indicated on Drawings. 

2. Other Design Loads: As indicated on Drawings. 

D. Deflection of Framing Members Supporting Glass: At design wind load, as follows: 

1. Deflection Normal to Wall Plane: Limited to 1/175 of clear span for spans of up to 13 

feet 6 inches and to 1/240 of clear span plus 1/4 inch for spans greater than 13 feet 6 

inches. 

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which reduces 

glazing bite to less than 75 percent of design dimension and that which reduces edge 

clearance between framing members and glazing or other fixed components to less than 

1/8 inch. 

a. Operable Units: Provide a minimum 1/16-inch clearance between framing 

members and operable units. 

3. Cantilever Deflection:  Where framing members overhang an anchor point, as follows: 

a. Perpendicular to Plane of Wall: No greater than 1/240 of clear span plus 1/4 inch 

for spans greater than 6 feet 9 inches or 1/175 times span, for spans of less than 6 

feet 9 inches. 

E. Structural: Test in accordance with ASTM E330/E330M as follows: 

1. When tested at positive and negative wind-load design pressures, storefront assemblies, 

including entrance doors, do not evidence deflection exceeding specified limits. 
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2. When tested at 150 percent of positive and negative wind-load design pressures, 

storefront assemblies, including entrance doors and anchorage, do not evidence material 

failures, structural distress, or permanent deformation of main framing members 

exceeding 0.2 percent of span. 

3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

F. Water Penetration under Static Pressure: Test in accordance with ASTM E331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas, including 

entrance doors, when tested in accordance with a minimum static-air-pressure differential 

of 20 percent of positive wind-load design pressure, but not less than 10 lbf/sq. ft.. 

G. Energy Performance: Certified and labeled by manufacturer for energy performance as follows: 

1. Thermal Transmittance (U-factor): 

a. Thermally Broken Fixed Glazing and Framing Areas: U-factor for the system of 

not more than 0.38 Btu/sq. ft. x h x deg F as determined in accordance with 

NFRC 100. 

b. Thermal Entrance Doors: U-factor of not more than 0.77 Btu/sq. ft. x h x deg F as 

determined in accordance with NFRC 100. 

c. Flush Entrance Doors: U-factor of not more than 0.37 Btu/sq. ft. x h x deg F as 

determined according to NFRC 100. 

2. Solar Heat-Gain Coefficient (SHGC): 

a. Thermally Broken Fixed Glazing and Framing Areas: SHGC for the system of not 

more than 0.38 as determined in accordance with NFRC 200. 

b. Thermal Entrance Doors: SHGC of not more than 0.38 as determined in 

accordance with NFRC 200. 

3. Air Leakage: 

a. Thermally Broken Fixed Glazing and Framing Areas: Air leakage for the system of 

not more than 0.06 cfm/sq. ft. at a static-air-pressure differential of 6.24 lbf/sq. ft. 

when tested in accordance with ASTM E283 or NFRC 400. 

b. Flush Entrance Doors: Air leakage of not more than 1.0 cfm/sq. ft. at a static-air-

pressure differential of 1.57 lbf/sq. ft. 

4. Condensation Resistance Factor (CRF): 

a. Thermally Broken Fixed Glazing and Framing Areas: CRF for the system of not 

less than 62 as determined in accordance with AAMA 1503. 

H. Thermal Movements: Allow for thermal movements resulting from ambient and surface 

temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 
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2.3 STOREFRONT SYSTEMS, GENERAL 

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 

thickness required and reinforced as required to support imposed loads. 

1. Exterior Framing Construction: Thermally broken. 

2. Interior Framing Construction:  Thermally broken. 

3. Glazing System: Retained mechanically with gaskets on four sides. 

4. Glazing Plane:  Center. 

5. Finish: Clear anodic finish. 

6. Fabrication Method: Field-fabricated stick system. 

7. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

8. Steel Reinforcement: As required by manufacturer. 

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 

integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components. 

D. Insulated Spandrel Panels: Comply with Division 08 Section "Glazing." 

2.4 STOREFRONT SYSTEM TYPES 

A. Types: Provide the following types in locations indicated on Drawings: 

1. Thermally broken framing. 

2.5 THERMALLY BROKEN FRAMING 

A. Products: Subject to compliance with requirements, available products that may be incorporated 

in the Work include, but are not limited to: 

1. EFCO Corporation; System 403X Dual-Thermal Flush-Glazed Storefront. 

2. Kawneer; Trifab 451UT Framing System. 

3. YKK AP America Inc.; YES 45 XT Storefront System. 

B. Framing Size: 2-inch by 4-1/2-inch. 

2.6 ENTRANCE DOOR SYSTEMS, GENERAL 

A. Entrance Doors: Manufacturer's standard flush entrance doors for manual-swingoperation. 

B. Door Construction: 

1. Flush Entrance Door Construction:  Fiberglass reinforced polyester (FRP) face sheet with 

poured-in-place or frothed-in-place urethane insulation and interlocked into extruded-

aluminum rail and stile members to conceal edges of face sheets. 
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a. Fiberglass Reinforced Polyester (FRP) Face Sheet:  0.120-inch-thick pebble-

textured FRP. 

1) FRP door construction must comply with IBC 2603.4.1.7 or have special 

approval per IBC 2603.9. 

2) Surface-Burning Characteristics: For FRP face sheets facing the interior, 

surface-burning characteristics as follows when tested by a qualified testing 

agency according to ASTM E 84. Identify products with appropriate 

markings of applicable testing agency. 

a) Flame-Spread Index: 25 or less. 

b) Smoke-Developed Index: 450 or less. 

2. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and preformed 

gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

3. Finish: Match adjacent storefront framing finish. 

2.7 ENTRANCE DOOR TYPES 

A. Types: Provide the following entrance door types in locations indicated on Drawings: 

1. Flush entrance doors. 

2.8 FLUSH ENTRANCE DOORS 

A. Products: Subject to compliance with requirements, available products that may be incorporated 

in the Work include, but are not limited to: 

1. Aluminum Face Sheet Doors: 

a. Kawneer; Flushline Entrances. 

b. Special-Lite, Inc.; SL-16 Aluminum Flush Door. 

2. Fiberglass Reinforced Polyester (FRP) Face Sheet Doors: 

a. FRP Architectural Doors Inc.; FD25 Heavy Duty FRP Faced Door. 

b. Special-Lite, Inc.; SL-17 Pebble Grain FRP/Aluminum Hybrid Door. 

B. Depth: 1-3/4-inch. 

C. Color: As selected by Architect from manufacturer's full range. 
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2.9 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware: Hardware not specified in this Section is specified in Division 08 

Section "Door Hardware." 

B. General: Provide entrance door hardware and entrance door hardware sets indicated in door and 

frame schedule for each entrance door, to comply with requirements in this Section. 

1. Opening-Force Requirements: 

a. Egress Doors: Not more than 15 lbf to release the latch and not more than 30 lbf to 

set the door in motion and not more than 15 lbf to open the door to its minimum 

required width. 

b. Accessible Interior Doors: Not more than 5 lbf to fully open door. 

C. Recessed Pulls: Manufacturer’s standard accessibility-compliant recessed pulls for flush doors. 

D. Removable Mullions: BHMA A156.3 extruded aluminum. 

1. When used with panic exit devices, provide keyed removable mullions listed and labeled 

by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic 

protection, based on testing in accordance with UL 305. Use only mullions that have been 

tested with exit devices to be used. 

E. Weather Stripping: Manufacturer's standard replaceable components. 

1. Compression Type: Made of ASTM D2000 molded neoprene or ASTM D2287 molded 

PVC. 

2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 

nylon-fabric or aluminum-strip backing. 

F. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners 

on mounting strip. 

G. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 

maximum height of 1/2 inch. 

2.10 GLAZING 

A. Glazing: Comply with Division 08 Section "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 

resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants: As recommended by manufacturer. 

2.11 MATERIALS 

A. Sheet and Plate: ASTM B209. 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 
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C. Structural Profiles: ASTM B308/B308M. 

D. Steel Reinforcement: 

1. Structural Shapes, Plates, and Bars: ASTM A36/A36M. 

2. Cold-Rolled Sheet and Strip: ASTM A1008/A1008M. 

3. Hot-Rolled Sheet and Strip: ASTM A1011/A1011M. 

E. Steel Reinforcement Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer 

complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 

pretreatment. Select surface preparation methods in accordance with recommendations in 

SSPC-SP COM, and prepare surfaces in accordance with applicable SSPC standard. 

2.12 ACCESSORIES 

A. Automatic Door Operators: Comply with Division 08 Section "Automatic Door Operators." 

B. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 

thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 

C. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 

fabrication and installation tolerances in material and finish compatible with adjoining materials 

and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 

inserts complying with ASTM A123/A123M or ASTM A153/A153M requirements. 

D. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 

flashing compatible with adjacent materials. 

E. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-

mil thickness per coat. 

2.13 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 

of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 

grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fitted joints with ends coped or mitered. 

3. Physical and thermal isolation of glazing from framing members. 
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4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 

5. Provisions for field replacement of glazing from interior. 

6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and 

for installing entrance door hardware. 

1. At interior and exterior doors, provide compression weather stripping at fixed stops. 

Blade-type stops are not acceptable. 

F. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 

strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

G. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest 

extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying 

finishes. 

H. After fabrication, clearly mark components to identify their locations in Project in accordance 

with Shop Drawings. 

2.14 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written instructions. 

B. Do not install damaged components. 

C. Fit joints to produce hairline joints free of burrs and distortion. 
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D. Rigidly secure nonmovement joints. 

E. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 

F. Seal perimeter and other joints watertight unless otherwise indicated. 

G. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 

painting contact surfaces with materials recommended by manufacturer for this purpose 

or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 

painting contact surfaces with bituminous paint. 

H. Set continuous sill members and flashing in full sealant bed, as specified in Division 07 

Section "Joint Sealants," to produce weathertight installation. 

I. Install joint filler behind sealant as recommended by sealant manufacturer. 

J. Install components plumb and true in alignment with established lines and grades. 

3.3 INSTALLATION OF OPERABLE UNITS 

A. Install operable units level and plumb, securely anchored, and without distortion. Adjust 

weather-stripping contact and hardware movement to produce proper operation. 

3.4 INSTALLATION OF GLAZING 

A. Install glazing as specified in Division 08 Section "Glazing." 

3.5 INSTALLATION OF ALUMINUM-FRAMED ENTRANCE DOORS 

A. Install entrance doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 

stripping. 

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 

in accordance with entrance door hardware manufacturers' written instructions using 

concealed fasteners to greatest extent possible. 
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3.6 ERECTION TOLERANCES 

A. Install aluminum-framed entrances and storefronts to comply with the following maximum 

tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 

1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 

wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 

more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.7 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 

Division 01 Section “Quality Requirements” and its attachments. 

3.8 MAINTENANCE SERVICE 

A. Entrance Door Hardware Maintenance: 

1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of entrance door hardware. 

END OF SECTION 08 41 13 
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SECTION 08 46 00 – FIRE-RATED GLAZED OPENING ASSEMBLIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fire-resistance-rated storefront systems. 

1.3 DEFINITIONS 

A. Fire-Protection Rating: The period of time that an opening protective will maintain the ability to 

confine a fire as determined by tests specified in Section 716 of the building Code in effect for 

the Project. 

B. Fire-Rated Glazed Opening Assemblies: Glazed opening assemblies configured as either 

possessing a fire-protection rating or a fire-resistance rating. 

C. Fire-Resistance Rating: The period of time a building element, component or assembly 

maintains the ability to confine a fire, continues to perform a given structural function, or both, 

as determined by tests, or the methods based on tests, prescribed in Section 703 of the building 

Code in effect for the Project. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress. 

2. Review and discuss the finishing of fire-rated glazed opening assemblies that is required 

to be coordinated with the finishing of other similar work for color and finish matching. 

3. Review, discuss, and coordinate the interrelationship of fire-rated glazed opening 

assemblies with other exterior wall components. Include provisions for anchoring, 

flashing, weeping, sealing perimeters, and protecting finishes. 

08 46 00 
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4. Review and discuss the sequence of work required to construct a watertight and 

weathertight exterior building envelope. 

5. Inspect and discuss the condition of substrate and other preparatory work performed by 

other trades. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 

“Door Hardware” and “Glazing” concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

1. Door hardware. 

2. Accessories. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Fire-protection-rated glazed opening assemblies, 45-minute, interior. 

2. Fire-resistance-rated storefront systems, 90 and 120-minute, interior and exterior. 

C. Shop Drawings: For fire-rated glazed opening assemblies. Include plans, elevations, sections, 

full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 

moisture occurring within the assembly to the exterior. 

2. Verify actual locations and dimensions of structural supports for curtain walls by field 

measurements before fabrication and indicate measurements on Shop Drawings. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 

barriers. 

4. Show provisions for coordination with door hardware, electrically operated door 

hardware, and access control and security systems. 

D. Samples: For each type of exposed finish required, in manufacturer’s standard sizes. 

E. Product Schedule: For fire-rated glazed opening assemblies. Use same designations as indicated 

on Drawings. 

F. Delegated-Design Submittal: For fire-rated glazed opening assemblies indicated to comply with 

performance requirements and design criteria, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 

G. Sample Warranty: For special warranty. 



Tetra Tech FIRE-RATED GLAZED OPENING ASSEMBLIES 

Architects & Engineers Project No. 339070-22003 08 46 00 / Page 3 

1.7 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire-rated glazed opening assemblies to include in maintenance manuals. 

B. Executed Warranty: For special warranty. 

C. Record Documents: List of door numbers and applicable room name and number to which door 

accesses. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 

aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 

by dimensions, arrangements, alignment, and profiles of components and assemblies as they 

relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 

Architect's approval. If changes are proposed, submit comprehensive explanatory data to 

Architect for review. 

1.10 COORDINATION 

A. Coordinate requirements for installation of door hardware, electrified door hardware, and access 

control and security systems. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of fire-rated glazed 

opening assemblies that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including, but not limited to, excessive deflection. 

b. Noise or vibration created by wind and thermal and structural movements. 

c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

d. Water penetration through fixed glazing and framing areas. 

e. Failure of operating components. 

2. Warranty Period: Five years from date of Substantial Completion. 



FIRE-RATED GLAZED OPENING ASSEMBLIES  Tetra Tech 

08 46 00 / Page 4 Project No. 339070-22003 Architects & Engineers 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fire-rated glazed opening assemblies, including doors, frames, and 

other items essential for fire-rating from single source from single manufacturer. Obtain glazing 

from single manufacturer acceptable to the door assembly manufacturer, for each fire-rated 

glazed opening assembly. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 

Section "Quality Requirements," to design fire-rated glazed opening assemblies. 

B. General Performance: Comply with performance requirements specified, as determined by 

testing of fire-rated glazed opening assemblies representing those indicated for this Project 

without failure due to defective manufacture, fabrication, installation, or other defects in 

construction. 

1. Fire-rated glazed opening assemblies shall withstand movements of supporting structure 

including, but not limited to, story drift, twist, column shortening, long-term creep, and 

deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 

b. Glass breakage. 

c. Noise or vibration created by wind and thermal and structural movements. 

d. Loosening or weakening of fasteners, attachments, and other components. 

e. Failure of operating units. 

C. Structural Loads: 

1. Other Design Loads: As indicated on Drawings. 

D. Fire-Protection-Rated Door Assemblies: Complying with NFPA 80 and listed and labeled by a 

qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings 

indicated, based on testing at positive pressure according to NFPA 252 or UL 10C. 

E. Fire-Protection-Rated Window Assemblies: Complying with NFPA 80 and listed and labeled by 

a qualified testing agency acceptable to authorities having jurisdiction, for fire-protection 

ratings indicated, based on testing according to NFPA 257 or UL 9. 

F. Fire-Resistance-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a 

testing and inspecting agency acceptable to authorities having jurisdiction for fire-resistance 

ratings indicated, based on testing according to ASTM E119 or UL 263. 
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2.3 FIRE-RESISTANCE-RATED STOREFRONT SYSTEMS 

A. Fire-Resistance-Rated Storefront Systems:  90-minute, interior, fire-resistance-rated storefront 

systems. Provide the following: 

1. Aluminum-and-Steel Units: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide the 

following, or comparable product: 

1) Safti First Fire Rated Glazing Solutions; GPX Architectural Series Fire 

Resistive Framing and Doors. 

a) Glazing for Interior Units: Safti First Fire Rated Glazing Solutions; 

SuperLite II-XL 90 (Glass Type FRD) as specified in Division 08 

Section “Glazing.” 

b) Finish:  High-performance organic finish. 

B. Fire-Resistance-Rated Storefront Systems:  120-minute, exterior (at natatorium) and interior, 

fire-resistance-rated storefront systems. Provide the following: 

1. Aluminum-and-Steel Units: 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

1) Technical Glass Products; Fireframes Aluminum Series with extruded 

aluminum cover caps. 

a) Glazing for Exterior Units: Insulating glass type FCE/FRD, where the 

indoor lite is Safti First Fire Rated Glazing Solutions; SuperLite II-

XL 120 (Glass Type FRD) as specified in Division 08 Section 

“Glazing.” 

b) Glazing for Interior Units: Technical Glass Products; Pilkington 

Pyrostop (Glass Type FRI) as specified in Division 08 Section 

“Glazing.” 

c) Finish:  High-performance organic finish. 

2.4 DOOR HARDWARE 

A. Door Hardware: Hardware not specified in this Section is specified in Division 08 

Section "Door Hardware." 

B. General: Provide door hardware and door hardware sets indicated in door and frame schedule 

for each entrance door, to comply with requirements in this Section. 
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1. Opening-Force Requirements: 

a. Egress Doors: Not more than 15 lbf to release the latch and not more than 30 lbf to 

set the door in motion and not more than 15 lbf to open the door to its minimum 

required width. 

b. Accessible Interior Doors: Not more than 5 lbf to fully open door. 

C. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 

maximum height of 1/2 inch. 

2.5 GLAZING 

A. Glazing: Comply with Division 08 Section "Glazing." 

B. Glazing Gaskets: As recommended by manufacturer. 

C. Glazing Sealants: As recommended by manufacturer. 

2.6 MATERIALS 

A. Aluminum: 

1. Sheet and Plate: ASTM B 209. 

2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221. 

3. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M. 

4. Structural Profiles: ASTM B 308/B 308M. 

B. Steel: 

1. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M. 

2. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M. 

3. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M. 

4. Primer: Manufacturer's standard zinc-rich, corrosion-resistant primer complying with 

SSPC-PS Guide No. 12.00; applied immediately after surface preparation and 

pretreatment. Select surface preparation methods according to recommendations in 

SSPC-SP COM, and prepare surfaces according to applicable SSPC standard. 

2.7 ACCESSORIES 

A. Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 

thermal and structural movements, wind loads, or vibration. 

2. Reinforce members as required to receive fastener threads. 
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B. Anchors: Three-way adjustable anchors with minimum adjustment of 1 inch that accommodate 

fabrication and installation tolerances in material and finish compatible with adjoining materials 

and recommended by manufacturer. 

1. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel 

inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

2.8 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 

of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 

grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fitted joints with ends coped or mitered. 

3. Physical and thermal isolation of glazing from framing members. 

4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 

5. Provisions for field replacement of glazing from interior. 

6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Door Frames: Reinforce as required to support loads imposed by door operation and for 

installing door hardware. 

E. Doors: Reinforce doors as required for installing door hardware. 

F. Door Hardware Installation: Factory install door hardware to the greatest extent possible. Cut, 

drill, and tap for factory-installed door hardware before applying finishes. 

G. After fabrication, clearly mark components to identify their locations in Project according to 

Shop Drawings 

2.9 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual" for recommendations for applying and 

designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 
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2.10 ALUMINUM FINISHES 

A. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with 

AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 

Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 

manufacturers' written instructions. 

1. Color and Gloss: As selected by Architect from manufacturer's full range. 

2.11 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with SDI A250.10; recommended by primer manufacturer for substrate; 

compatible with substrate and field-applied coatings despite prolonged exposure. 

B. High-Performance Organic Finish: Two-coat fluoropolymer finish containing not less than 70 

percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed 

metal surfaces to comply with coating and resin manufacturers' written instructions. 

1. Color and Gloss: As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 

2. Do not install damaged components. 

3. Fit joints to produce hairline joints free of burrs and distortion. 

4. Rigidly secure nonmovement joints. 

5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 

painting contact surfaces with materials recommended by manufacturer for this purpose 

or by installing nonconductive spacers. 
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2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 

painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed, as specified in Division 07 

Section "Joint Sealants," to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust 

weather-stripping contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Division 08 Section "Glazing." 

G. Doors: Install doors to produce smooth operation and tight fit at contact points. 

1. Field-Installed Door Hardware: Install surface-mounted door hardware according to door 

hardware manufacturers' written instructions using concealed fasteners to greatest extent 

possible. 

3.3 ERECTION TOLERANCES 

A. Erection Tolerances: Install fire-rated glazed opening assemblies to comply with the following 

maximum tolerances: 

1. Plumb: 1/8 inch in 10 feet; 1/4 inch in 40 feet. 

2. Level: 1/8 inch in 20 feet; 1/4 inch in 40 feet. 

3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 

1/2 inch wide, limit offset from true alignment to 1/16 inch. 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 

wide, limit offset from true alignment to 1/8 inch. 

c. Where surfaces are separated by reveal or protruding element of 1 inch wide or 

more, limit offset from true alignment to 1/4 inch. 

4. Location: Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length. 

3.4 FIELD QUALITY CONTROL 

A. Inspection Agency:  Engage a qualified inspector to perform inspections and to furnish reports 

to Architect. 

B. Inspections: 

1. Fire-Rated Door Inspections: Inspect each fire-rated door according to NFPA 80, 

Section 5.2. 
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C. Correct or remove and replace installations where inspections indicate that they do not comply 

with specified requirements. 

D. Reinspect corrected or replaced installations to determine if replaced or corrected door assembly 

installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly indicating 

compliance with each item listed in NFPA 80. 

3.5 ADJUSTING, CLEANING, AND PROTECTION 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 

inspection.  Leave work in complete and proper operating condition.  Remove and replace 

defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 

prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

3.6 MAINTENANCE SERVICE 

A. Door Hardware: 

1. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of door hardware. 

END OF SECTION 08 46 00 
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SECTION 08 71 00 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

2. Cylinders for door hardware specified in other Sections. 

3. Electrified door hardware. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction and installation details, 
material descriptions, dimensions of individual components and profiles, and finishes. 

1. Hinges. 
2. Continuous hinges. 
3. Mortise locks. 
4. Electric strikes. 
5. Exit devices and auxiliary items. 
6. Lock cylinders. 
7. Construction cores. 
8. Keying system/keys. 
9. Key control software. 
10. Cross-index system. 
11. Surface closers. 
12. Wall stops. 
13. Electromagnetic door holders. 
14. Door gasketing. 
15. Metal protective trim units. 
16. Auxiliary hardware. 

08 71 00 
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B. Shop Drawings:  Details of electrified door hardware, indicating the following: 

1. Wiring Diagrams:  For power, signal, and control wiring and including the following: 

a. Details of interface of electrified door hardware and building safety and security 
systems. 

2. Operation Narrative:  Describe the operation of doors controlled by electrified door 
hardware. 

C. Samples for Verification:  For exposed door hardware of each type required, in each finish 
specified, prepared on Samples of size indicated below.  Tag Samples with full description for 
coordination with the door hardware schedule. 

1. Sample Size:  Full-size units or minimum 2-by-4-inch Samples for sheet and 4-inch long 
Samples for other products. 

D. Door Hardware Schedule:  Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as installation procedures and diagrams.  
Coordinate final door hardware schedule with doors, frames, and related work to ensure proper 
size, thickness, hand, function, and finish of door hardware. 

1. Format:  Use same scheduling sequence and format and use same door numbers as in the 
Contract Documents. 

2. Content:  Include the following information: 

a. Identification number, location, hand, fire rating, size, and material of each door 
and frame. 

b. Locations of each door hardware set, cross-referenced to Drawings on floor plans 
and to door and frame schedule. 

c. Complete designations, including name and manufacturer, type, style, function, 
size, quantity, function, and finish of each door hardware product. 

d. Description of electrified door hardware sequences of operation and interfaces with 
other building control systems. 

e. Fastenings and other pertinent information. 
f. Explanation of abbreviations, symbols, and codes contained in schedule. 
g. Mounting locations for door hardware. 

E. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's final 
keying instructions for locks.  Include schematic keying diagram and index each key set to 
unique door designations that are coordinated with the Contract Documents. 

F. Warranty: Sample of special warranty specified in this Section. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For electrified door hardware, from the manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors 
complies with listed fire-rated door assemblies. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include 
final hardware and keying schedule. 

B. Warranty:  Executed special warranty specified in this Section. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Supplier of products and an employer of workers trained and approved 
by product manufacturers and an Architectural Hardware Consultant who is available during the 
course of the Work to consult with Contractor, Architect, and Owner about door hardware and 
keying. 

1. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

2. 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 similar to those indicated for this Project. 

B. Architectural Hardware Consultant Qualifications:  A 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 who is currently certified by DHI as follows: 

1. For door hardware, an Architectural Hardware Consultant (AHC). 

C. Source Limitations:  Obtain each type of door hardware from a single manufacturer. 

D. Fire-Rated Door Assemblies:  Where fire-rated door assemblies are indicated, provide door 
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10C, unless otherwise indicated. 

E. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies 
are required, provide door hardware that meet requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. at the tested pressure 
differential of 0.3-inch wg of water. 

F. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction. 
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G. Means of Egress Doors:  Latches do not require more than 15 lbf to release the latch.  Locks do 
not require use of a key, tool, or special knowledge for operation. 

H. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with 
the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility 
Guidelines, ICC/ANSI A117.1 and building code in effect for Project. 

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf. 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf applied perpendicular to door. 
b. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more 
than 1/2 inch high. 

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 
will take at least 3 seconds to move to a point 3 inches from the latch, measured to the 
leading edge of the door. 

I. Preinstallation Conference:  Conduct conference at Project site. 

1. Inspect and discuss preparatory work performed by other trades. 
2. Inspect and discuss electrical roughing-in for electrified door hardware. 
3. Review sequence of operation for each type of electrified door hardware. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 

B. Tag each item or package separately with identification coordinated with the final door 
hardware schedule, and include installation instructions, templates, and necessary fasteners with 
each item or package. 

1.9 COORDINATION 

A. Installation Templates:  Distribute for doors, frames, and other work specified to be factory 
prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements. 

B. Electrical System Roughing-In:  Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

C. Existing Openings:  Where hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to 
provide proper door operation. 
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1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or breakage. 
b. Faulty operation of doors and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise 
indicated. 

a. Exit Devices:  Two years from date of Substantial Completion. 
b. Manual Closers:  Lifetime. 
c. Locksets: Lifetime 
d. Hinges: Lifetime 

1.11 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article 
to comply with requirements in this Section. 

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and named 
manufacturers' products or products equivalent in function and comparable in quality to 
named products. 

2. Sequence of Operation:  Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 

3. Electric Locking Hardware: Exit hardware shall always remain fully operational 
manually regardless of the status of electric latch. 
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B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 
Article.  Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements.  
Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 

2. References to BHMA Designations:  Provide products complying with these designations 
and requirements for description, quality, and function. 

2.2 HINGES 

A. Hinges:  BHMA A156.1.  Provide template-produced hinges for hinges installed on hollow-
metal doors and hollow-metal frames. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Best 
b. Hager 
c. Stanley  

2.3 CONTINUOUS HINGES 

A. Continuous Hinges:  BHMA A156.26; minimum 0.120-inch-thick, hinge leaves with minimum 
overall width of 4 inches; fabricated to full height of door and frame and to template screw 
locations; with components finished after milling and drilling are complete. 

B. Continuous, Gear-Type Hinges:  Extruded-aluminum, pinless, geared hinge leaves joined by a 
continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH 
b. Best 
c. Select  
d. Stanley 
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2.4 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  As indicated in door hardware schedule. 

B. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 

1. Mortise Locks:  Minimum 3/4-inch latchbolt throw. 

C. Lock Backset:  2-3/4 inches, unless otherwise indicated. 

D. Lock Trim: 

1. Levers:  

a. 14H or, if provided by another manufacturer, provide designs that match those 
designated. 

E. Strikes:  Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended 
to protect frame; finished to match lock or latch. 

F. Mortise Locks:  BHMA A156.13; Operational and Security Grade 1; stamped steel case with 
steel or brass parts; Series 1000. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Best  

2.5 ELECTRIC STRIKES 

A. Electric Strikes:  BHMA A156.31; Grade 1; with faceplate to suit lock and frame. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Dormakaba 
b. Securitech 
c. Von Duprin 
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2.6 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items:  BHMA A156.3. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Precision  
b. Von Duprin 

2.7 LOCK CYLINDERS 

A. Lock Cylinders:  Tumbler type, constructed from brass or bronze, stainless steel, or nickel 
silver. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work: 

a. Best  

B. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  
Provide 10 construction master keys. 

2.8 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A.  Incorporate decisions made in keying conference. 

1. Master Key System:  Change keys and a master key operate cylinders. 

2. Grand Master Key System:  Change keys, a master key, and a grand master key operate 
cylinders. 

3. Existing System: 

a. Master key or grand master key locks to Owner's existing system. 

B. Keys:  Nickel silver. 

1. Stamping:  Permanently inscribe each key with a visual key control number and include 
the following notation: 

a. Notation:  "DO NOT DUPLICATE." 

2. Quantity:  In addition to one extra key blank for each lock, provide the following: 

a. Cylinder Change Keys:  Three. 
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b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 

2.9 KEY CONTROL SYSTEM 

A. Key Control Software: Provide as specified. 

2.10 OPERATING TRIM 

A. Operating Trim:  As specified. 

2.11 SURFACE CLOSERS 

A. Surface Closers:  BHMA A156.4; Cast iron with 1-1/2” minimum bore piston, rack-and-pinion 
hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and 
forged-steel main arm.  Comply with manufacturer's written recommendations for size of door 
closers depending on size of door, exposure to weather, and anticipated frequency of use.  
Provide factory-sized closers, adjustable to meet field conditions and requirements for opening 
force. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Best. 
b. LCN. 
c. Sargent. 

2.12 MECHANICAL STOPS AND HOLDERS 

A. Wall Stops:  BHMA A156.16; brushed chrome plated.  

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH 
b. Rockwood 
c. Trimco 

2.13 DOOR GASKETING 

A. Door Gasketing:  BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length 
for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or 
flexible seal strips that are easily replaceable and readily available from stocks maintained by 
manufacturer. 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. National Guard Products. 
b. Pemko. 
c. Reese. 
d. Zero. 

2.14 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units:  BHMA A156.6; fabricated from 0.050-inch-thick stainless steel 
with manufacturer's standard machine or self-tapping screw fasteners. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH 
b. Rockwood 
c. Trimco. 

2.15 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware:  BHMA A156.16. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. ABH 
b. Best 
c. Trimco 

2.16 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rated labels and as 
otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal indicated, fabricated by forming 
method indicated, using manufacturer's standard metal alloy, composition, temper, and 
hardness.  Furnish metals of a quality equal to or greater than that of specified door hardware 
units and BHMA A156.18. 
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C. Fasteners:  Provide door hardware manufactured to comply with published templates prepared 
for machine, wood, and sheet metal screws.  Provide screws that comply with commercially 
recognized industry standards for application intended, except aluminum fasteners are not 
permitted.  Provide Phillips flat-head screws with finished heads to match surface of door 
hardware, unless otherwise indicated. 

1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners.  Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware.  Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt. 

2. Fire-Rated Applications: 

a. Wood or Machine Screws:  For the following: 

1) Hinges mortised to doors or frames; use threaded-to-the-head wood screws 
for wood doors. 

2) Strike plates to frames. 
3) Closers to doors and frames. 

b. Steel Through Bolts:  For the following unless door blocking is provided: 

1) Surface hinges to doors. 
2) Closers to doors and frames. 
3) Surface-mounted exit devices. 

3. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 

4. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended 
Fasteners for Wood Doors." 

5. Gasketing Fasteners:  Provide noncorrosive fasteners for exterior applications and 
elsewhere as indicated. 

2.17 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire-rated door assembly construction, wall and floor 
construction, and other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors and frames 
according to ANSI/SDI A250.6. 

B. Wood Doors:  Comply with DHI WDHS.5 "Recommended Hardware Reinforcement Locations 
for Mineral Core Wood Flush Doors." 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations. 

1. Custom Steel Doors and Frames:  HMMA 831. 
2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install 
surface-mounted items until finishes have been completed on substrates involved. 

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

C. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than 
the number recommended by manufacturer for application indicated or one hinge for every 30 
inches of door height, whichever is more stringent. 
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D. Lock Cylinders:  Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as indicated in keying schedule. 

E. Key Control:  Tag keys as determined by final keying schedule. 

F. Stops:  Provide wall stops for doors unless other type stops are indicated in door hardware 
schedule.  

G. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 

H. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 

I. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

3.4 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. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

2. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust each item of door 
hardware, including adjusting operating forces, as necessary to ensure function of doors, door 
hardware, and electrified door hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items as necessary to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure that door hardware is without 

damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 
Section "Demonstration and Training." 
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3.7 DOOR HARDWARE SCHEDULE 

A. Hardware items are referenced in the following hardware. Refer to the above specifications for 
special features, options, cylinders/keying, and other requirements. 

B. Hardware Sets: 
 

Set #1 
 Doors: 121/1, 122/1, 141/1, 142/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Door Closer QDC111 DA 689 BE 
1 Overhead Stop N 4020 630 AB 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 

 
Set #2 
 Doors: 121/2, 122/2, 123D/1, 136.2/1, 136.3/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Door Closer QDC113 DA 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 

 
Set #3 
 Doors: 122B/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Keypad Lock 45HZ-7DV14KP PATD 626AM BE 
1 Coordinator 3090 SERIES X FILLER X BRACKETS 600 TR 
1 Door Closer QDC113  689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 

 
Set #4 
 Doors: 123A/1 
6 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Coordinator 3090 SERIES X FILLER 600 TR 
2 Door Closer QDC111 DA 689 BE 
1 Overhead Stop N 4020 630 AB 
2 Kick Plate K0050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 
 NOTE: Astragal by door manufacturer. 
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Set #5 
 Doors: 123B/2, 123B/1, 136.8/1, 141/2 
1 Padlock 41B-722T PATD M1 606 BE 

 
Set #6 
 Doors: 123.1/1, 123.1/2, 123D/3, 136.3/2, 197/2 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Closer QDC1111 689 BE 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 
1 Coat Hook AM801 630 AB 

 
Set #7 
 Doors: 123.4/1, 184.4/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7R14H PATD 630AM BE 
1 Door Closer QDC111 DA 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 

 
Set #8 
 Doors: 123D/2, 123.2/1 
6 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Coordinator 3090 SERIES X FILLER X BRACKETS 600 TR 
2 Door Closer QDC113 689 BE 
2 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 

 
Set #9 
 Doors: 123.2/2, 143/1, 197/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Door Closer QDC111 DA 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1              Gasketing 2525 B   
 
Set #10 
 Doors: 142/2 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Overhead Stop N 4020 630 AB 
1 Gasketing 2525 B  NA 
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Set #11 - Exterior 
 Doors: 118/2, 123.99/1 
2 Continuous Hinge 662HD  628 BE 
1 Removable Mullion KR822 689 PR 
2 Exit Device 2103 CD 630AM PR 
3 Rim Cylinder 12E-72 PATD 626 BE 
2 Mortise Cylinder 1E-74 PATD 626 BE 
2 Flush Pull 1111C 630AM TR 
2 Door Closer QDC114 689 BE 
1 Lockdown Hardware LDH100-PHI RPC TR 
2 Door Sweep C627 A  NA 
2 Weatherstrip 700 ES   NA 
1 Threshold 896 S 72" AL NA 

 
Set #12 
 Doors: 118/1, 136/1, 136/2, 136/3, 136/4, 136/5, 195/3 
2 Continuous Hinge 662HD  628 BE 
1 Removable Mullion FLKR822 689 PR 
2 Exit Device FL 2110VI X 4908D 630AM PR 
3 Rim Cylinder 12E-72 PATD 626 BE 
2 Door Closer QDC111 EDA 689 BE 
2 Kick Plate K0050 8" 630 TR 
2 Gasketing 2525 B  NA 
Note: Provide 2100 RS wall magnet and EDA closer arm at hold open doors as indicated on door schedule. Typical. 

 
Set #13 
 Doors: 184.3/1, 195.2/1, 195.3/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Privacy Set 45H-0L14H 630AM BE 
1 Door Closer QDC111 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 4"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 

 
Set #14 
 Doors: 181.1/1, 181/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Privacy Set 45H-0L14H 630AM BE 
1 Door Closer QDC111 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 
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Set #15 
 Doors: 182.1/1, 182.1/2, 183.2/1, 184.2/1, 195/2, 266/1, 266/2 
1 Continuous Hinge 662HD  628 BE 
1 Exit Device FL 2308 X M4908D 630AM PR 
1 Mortise Cylinder 1E-74 PATD 626 BE 
1 Door Closer QDC113 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 
Note: Provide 2100 RS wall magnet and EDA closer arm at hold open doors as indicated on door schedule. Typical. 

 
Set #16 
 Doors: 136.5/1, 266/3 
6 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Lockset 45H-7R14H PATD 630AM BE 
2 Door Closer QDC113 689 BE 
1 Gasketing 2525 B  NA 
 NOTE: Astragal by door manufacturer. 

 
Set #17 
 Doors: 182/1, 183/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7R14H PATD 630AM BE 
1 Door Closer QDC113 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 
Note: Provide 2100 RS wall magnet and EDA closer arm at hold open doors as indicated on door schedule. Typical. 
 
Set #18 – Always Locked 
 Doors: 181.2/1, 248/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7D14H PATD 630AM BE 
1 Door Closer QDC111 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 

 
Set #19 
 Doors: 183.1/1, 184.1/1, 184/1 
1 Continuous Hinge 662HD  628 BE 
1 Push/Pull Classroom Set J 6656 AM 630AM AB 
1 Mortise Cylinder 1E-74 PATD 626 BE 
1 Door Closer QDC114 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Mop Plate KM050 8"  630 TR 
3 Silencer 1229A GREY TR 
Note: Provide 2100 RS wall magnet and EDA closer arm at hold open doors as indicated on door schedule. Typical. 
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Set #20 
 Doors: 134.1/1, 136.4/1 
2 Continuous Hinge 662HD  628 BE  
1 Coordinator 3090 SERIES X FILLER 600 TR 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Push/Pull Classroom Set 6656 AM 630AM AB  
1 Mortise Cylinder 1E-74 PATD 626 BE 
2 Door Closer QDC111 689 BE 
2 Kick Plate K0050 8"  630 TR 

 1 Gasketing 2525 B  NA 
 NOTE: Astragal by door manufacturer. 

 
Set #21 
 Doors: 195.4/1 
2 Continuous Hinge 662HD  628 BE 
1 Push/Pull Classroom Set J 6656 AM 630AM AB 
1 Mortise Cylinder 1E-74 PATD 626 BE 
1 Door Closer QDC113 DA 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 

 
Set #22 - Electrical (Outward Swinging) 
 Doors: 136.1/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Exit Device FL 2108 X 4908D 630AM PR 
1 Rim Cylinder 12E-72 PATD 626 BE 
1 Door Closer QDC113 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 B  NA 

 
Set #23 
 Doors: 140/1 
1 Continuous Hinge 662HD  628 BE 
1 Push/Pull Classroom Set J 6656 AM 630AM AB 
1 Mortise Cylinder 1E-74 PATD 626 BE 
1 Door Closer QDC111 DA 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 

 
Set #24 
 Doors: 140/2 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7R14H PATD 630AM BE 
1 Closer QDC111 689 BE 
1 Kick Plate K0050 8” 630 TR 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 
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Set #25 
 Doors: 141/3, 143/2, 205/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Wall Bumper 1270CVSV 626 TR 
3 Silencer 1229A GREY TR 

 
Set #26 - Existing 
 Doors: 250/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7R14H PATD 630AM BE 
1 Door Closer QDC111 689 BE 
1 Gasketing 2525 B  NA 
 NOTE: Supplier to field confirm existing preps and conditions. 

 
Set #27 - Roof 
 Doors: 300/1, 300/2 
2 Continuous Hinge 662HD  628 BE 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Exit Device 2308 X M4908D 630AM PR 
1 Mortise Cylinder 1E-74 PATD 626 BE 
2 Door Closer QDC114 689 BE 
2 Door Sweep C627 A  NA 
1 Weatherstrip 700 ES   NA 
1 Astragal 158 SA   NA 
1 Bulkhead Threshold AS REQUIRED BY ROOF FLASHING DETAIL 628 NA 
 
Set #28 
 Doors: 135.6/1 
6 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Semi-Auto Flushbolt 3820 X 3810 630 TR 
1 Dust Proof Strike 3911 630 TR 
1 Lockset 45H-7D14H PATD 630AM BE 
2 Door Closer QDC113 689 BE 
1 Gasketing 2525 B  NA 
 NOTE: Astragal by door manufacturer.  
 
Set #29 
 Doors: 123A/2, 123C/1 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7T14H PATD 630AM BE 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 B  NA 
1 Auto Door Bottom 4447  NA 

END OF SECTION 08 71 00 
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SECTION 08 80 00 - GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Glass products. 

2. Laminated glass. 

3. Fire-protection-rated glazing. 

4. Fire-resistance-rated glazing. 

5. Insulating glass. 

6. Insulated spandrel panels. 

1.3 DEFINITIONS 

A. Fire-Protection-Rated Glazing: Glazing in rated doors and openings up to 45 minutes (with 

certain exceptions), limited in size, and not capable of blocking radiant heat. 

B. Fire-Resistance-Rated Glazing: Glazing that prevents spread of fire and smoke and radiant heat; 

used in rated wall and door applications 60 minutes and above without size limitations 

(generally to maximum size tested). 

C. Glazing Manufacturers: Firms that produce primary glazing, fabricated glazing, or both, as 

defined in referenced glazing publications. 

D. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 

ASTM C1036. 

E. IBC: International Building Code. 

F. Interspace: Space between lites of an insulating-glass unit. 

G. SHGC: Solar Heat Gain Coefficient. 

1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glazing, minimum edge 

and face clearances, and adequate sealant thicknesses, with reasonable tolerances to achieve 

proper safety margins for glazing retention under each design load case, load case combination, 

and service condition. 

08 80 00 
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1. Coordinate framing types to provide proper framing fire rating. 

2. Coordinate framing types to provide proper framing forced-entry-resistance rating. 

3. Coordinate framing types to provide proper framing bullet-resistance rating. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress. 

2. Review, discuss, and coordinate the interrelationship of glazing with other components, 

including framing. 

3. Review temporary protection requirements for glazing during and after installation. 

1.6 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section and 

by Division 08 Sections “Hollow Metal Doors and Frames,” “Fire-Rated Glazed Opening 

Assemblies,” “Aluminum-Framed Entrances and Storefronts,” and “Glazed Aluminum Curtain 

Walls,” concurrently. 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Laminated glass. 

2. Insulating glass. 

3. Insulated spandrel panels. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below; otherwise submit full Product Data for the following: 

1. Glass products. 

2. Fire-protection-rated glazing. 

3. Fire-resistance-rated glazing. 

C. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 

D. Samples: For each type of the following products; 12 inches square. 

1. Laminated glass. 

2. Fire-protection-rated glazing. 

3. Fire-resistance-rated glazing. 

4. Insulating glass. 

5. Insulated spandrel panels. 
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E. Glazing Schedule: List glazing types and thicknesses for each size opening and location. Use 

same designations indicated on Drawings. 

F. Delegated Design Submittal: For glazing indicated to comply with performance requirements 

and design criteria, including analysis data signed and sealed by qualified professional engineer 

responsible for their preparation. 

G. Sample Warranties: For special warranties. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For glazing to include in maintenance manuals. 

B. Warranties: Executed special warranties. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials in accordance with manufacturer's written instructions. Prevent 

damage to glass and glazing materials from condensation, temperature changes, direct exposure 

to sun, or other causes. 

B. Maintain protective coverings on glazing to avoid exposures to abrasive substances, excessive 

heat, and other sources of possible deterioration. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 

temperature conditions are outside limits permitted by glazing material manufacturers and when 

glazing channel substrates are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are 

outside limits permitted by sealant manufacturer or are below 40 deg F. 

1.11 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer or 

manufacturer/fabricator, as applicable, agrees to replace coated-glass units that deteriorate 

within specified warranty period. Deterioration of coated glass is defined as defects developed 

from normal use that are not attributed to glass breakage or to maintaining and cleaning coated 

glass contrary to manufacturer's written instructions. Defects include peeling, cracking, and 

other indications of deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 
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B. Manufacturer's Special Warranty for Laminated Glass: Manufacturer or 

manufacturer/fabricator, as applicable, agrees to replace laminated-glass units that deteriorate 

within specified warranty period. Deterioration of laminated glass is defined as defects 

developed from normal use that are not attributed to glass breakage or to maintaining and 

cleaning laminated glass contrary to manufacturer's written instructions. Defects include edge 

separation, delamination materially obstructing vision through glass, and blemishes exceeding 

those allowed by referenced laminated-glass standard. “Laminated Glass”, as used in this 

paragraph, includes clear laminated glass, fire-protection-rated laminated ceramic glass, fire-

protection-rated laminated glass with intumescent interlayer, and fire-resistance-rated laminated 

glass with intumescent interlayer. 

1. Warranty Period: 5 years from date of Substantial Completion. 

C. Manufacturer's Special Warranty on Tempered Glazing Units with Clear Intumescent Interlayer: 

Manufacturer or manufacturer/fabricator, as applicable, agrees to replace units that deteriorate 

within specified warranty period. Deterioration of tempered glazing units with clear intumescent 

interlayer is defined as failure of hermetic seal under normal use that is not attributed to glass 

breakage or to maintaining and cleaning glass contrary to manufacturer's written instructions. 

Evidence of failure is air bubbles within units, or obstruction of vision by contamination or 

deterioration of intumescent interlayer. 

1. Warranty Period: 5 years from date of Substantial Completion. 

D. Manufacturer's Special Warranty for Insulating Glass: Manufacturer or manufacturer/fabricator, 

as applicable, agrees to replace insulating-glass units that deteriorate within specified warranty 

period. Deterioration of insulating glass is defined as failure of hermetic seal under normal use 

that is not attributed to glass breakage or to maintaining and cleaning insulating glass contrary 

to manufacturer's written instructions. Evidence of failure is obstruction of vision by dust, 

moisture, or film on interior surfaces of glass. 

1. Where laminated glass is used as a component in an insulating-glass unit, deterioration of 

the laminated glass itself is covered by the paragraph “Manufacturer’s Special Warranty 

for Laminated Glass” above, and deterioration of the insulating glass due to failure of 

hermetic seal is covered by this paragraph “Manufacturer’s Special Warranty for 

Insulating Glass.” 

2. Warranty Period: 10 years from date of Substantial Completion. 

E. Manufacturer’s Special Warranty for Aluminum-Faced Insulated Spandrel Panels: 

Manufacturer agrees to replace insulated spandrel panels that deteriorate within specified 

warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Delamination of components or other failures of bond. 

b. Warping of components. 

2. Warranty Period:  25 years from date of Substantial Completion. 
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F. Manufacturer’s Special Finish Warranty for Insulated Spandrel Panels: Manufacturer agrees to 

restore finishes or replace insulated spandrel panels that deteriorate within specified warranty 

period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta E units when tested according to ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glazing:  For each glazing type, obtain from single manufacturer. 

B. Source Limitations for Glazing Accessories: For each product and installation method, obtain 

from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind and 

impact loads (where applicable) without failure, including loss or glass breakage attributable to 

defective manufacture, fabrication, or installation; failure of sealants or gaskets to remain 

watertight and airtight; deterioration of glazing materials; or other defects in construction. 

B. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 

Section "Quality Requirements," to design glazing. 

C. Structural Performance: Glazing shall withstand the following design loads within limits and 

under conditions indicated determined in accordance with the IBC and ASTM E1300: 

1. Wind Loads: As indicated on Drawings. 

D. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 

16 CFR 1201, Category II. 

E. Thermal and Optical Performance Properties: Provide glazing with performance properties 

specified, as indicated in manufacturer's published test data, based on procedures indicated 

below: 

1. For monolithic-glass lites, properties are based on units with lites 6 mm thick. 

2. For laminated-glass lites, properties are based on products of construction indicated. 

3. For insulating-glass units, properties are based on units of thickness indicated for overall 

unit and for each lite. 
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4. U-Factors: Center-of-glazing values, in accordance with NFRC 100 and based on most 

current non-beta version of LBL's WINDOW computer program, expressed as Btu/sq. ft. 

x h x deg F. 

5. SHGC and Visible Transmittance: Center-of-glazing values, in accordance with 

NFRC 200 and based on most current non-beta version of LBL's WINDOW computer 

program. 

2.3 GLAZING PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glazing product 

manufacturers and organizations below unless more stringent requirements are indicated. See 

these publications for glazing terms not otherwise defined in this Section or in referenced 

standards. 

1. NGA Publications: "Glazing Manual." 

2. FGIA Publication for Insulating Glass: IGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 

certification label of the SGCC or another certification agency acceptable to authorities having 

jurisdiction. Label shall indicate manufacturer's name, type of glazing, thickness, and safety 

glazing standard with which glazing complies. 

C. Fire-Protection-Rated Glazing Labeling: Permanently mark fire-protection-rated glazing with 

certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 

indicate manufacturer's name; test standard; whether glazing is permitted to be used in doors or 

openings; if permitted in openings, whether glazing has passed hose-stream test; whether 

glazing meets 450 deg F temperature-rise limitation; and fire-resistance rating in minutes. 

D. Fire-Resistance-Rated Glazing Labeling: Permanently mark fire-resistance-rated glazing with 

certification label of a testing agency acceptable to authorities having jurisdiction. Label shall 

indicate manufacturer's name, test standard, that glazing is approved for use in walls, and fire-

resistance rating in minutes. 

E. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 

component lite of units with appropriate certification label of the IGCC. 

F. Thickness: Where glazing thickness is indicated, it is a minimum. Provide glazing that complies 

with performance requirements and is not less than thickness indicated. 

1. Minimum Glass Thickness for Exterior Lites: 6 mm. 

2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

G. Strength: Where heat-strengthened float glass is indicated, provide heat-strengthened float glass 

as needed to comply with "Performance Requirements" Article. Where fully tempered float 

glass is indicated, provide fully tempered float glass. 
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2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A (uncoated) 

unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 

horizontally parallel to bottom edge of glass as installed unless otherwise indicated. 

2. Clear Glass:  

a. Type FC:  Fully tempered clear float glass. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Clear Float. 

b) Guardian Glass, LLC; Clear Float. 

c) Vitro Architectural Glass; Clear. 

2) Minimum Thickness:  6 mm. 

3) Safety glazing required. 

b. Type FCE: Fully tempered clear float glass with low-e coating, ASTM C1376. 

1) Products: Subject to compliance with requirements, available products that 

may be incorporated in the Work, include, but are not limited to: 

a) AGC Glass Company North America, Inc.; Energy Select 28. 

b) Guardian Glass, LLC; SunGuard SNX 62/27 on Clear Float. 

c) Vitro Architectural Glass; Solarban 70. 

2) Minimum Thickness: 6 mm. 

3) Safety glazing required. 

C. Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type I, 

Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear), Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 

horizontally parallel to bottom edge of glass as installed unless otherwise indicated. 

2.5 LAMINATED GLASS 

A. Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to 

bubble, discolor, or lose physical and mechanical properties after fabrication and installation. 

1. Construction: Laminate glass with polyvinyl butyral interlayer to comply with interlayer 

manufacturer's written instructions. 
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2. Interlayer Thickness: Provide thickness not less than 0.060 inch and as needed to comply 

with requirements. 

3. Interlayer Color: Clear. 

4. Appearance: Provide laminated glass without haze and with visual clarity and 

transparency indistinguishable from clear fully tempered float glass. 

5. Type HCL: Clear laminated glass (two plies of clear heat-strengthened float glass 

laminated). 

a. Minimum Thickness of Each Ply: 4 mm. 

b. Safety glazing required. 

2.6 FIRE-PROTECTION-RATED GLAZING 

A. Fire-Protection-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 

having jurisdiction, for fire-protection ratings indicated, based on positive-pressure testing 

according to NFPA 257 or UL 9, including hose-stream test, and shall comply with NFPA 80. 

B. Appearance: Provide fire-protection-rated glazing without haze and with visual clarity and 

transparency indistinguishable from clear fully tempered float glass. 

C. Fire-Protection-Rated Laminated Ceramic Glazing: Laminated glass made from two plies of 

clear, ceramic glass; complying with 16 CFR 1201, Category II. 

1. Type FPC: Fire-protection-rated laminated ceramic glazing. 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; SuperClear 45-HS and SuperLite 

X-60. 

2) Technical Glass Products; FireLite Plus. 

b. Rating: 20 minutes 45 minutes. 

c. Thickness: 8-9 mm. 

d. Safety glazing required. 

D. Fire-Protection-Rated Laminated Glass with Intumescent Interlayer: Laminated glass made 

from multiple plies of uncoated, ultraclear (low-iron) float glass; with intumescent interlayers; 

complying with 16 CFR 1201, Category II. 

1. Type FPI: Fire-protection-rated laminated glass with intumescent interlayer. 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; SuperLite II-XL45. 
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2) Technical Glass Products; Pilkington Pyrostop. 

3) Vetrotech Saint-Gobain; Contraflam 45. 

b. Rating:  45 minutes. 

c. Thickness: 16-20 mm. 

d. Safety glazing required. 

2.7 FIRE-RESISTANCE-RATED GLAZING 

A. Fire-Resistance-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities 

having jurisdiction, for fire-resistance ratings indicated, based on testing according to 

ASTM E 119 or UL 263. 

B. Fire-Resistance-Rated Laminated Glass with Intumescent Interlayers: Laminated glass made 

from multiple plies of uncoated, ultraclear (low-iron) float glass; with intumescent interlayers; 

complying with 16 CFR 1201, Category II. 

1. Type FRI: Fire-resistance-rated laminated glass with intumescent interlayer. 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; SuperLite II-XL 90 120. 

2) Technical Glass Products; Pilkington Pyrostop. 

3) Vetrotech Saint-Gobain; Contraflam 90 120. 

b. Rating:  90 minutes 120 minutes. 

c. Thickness:  As required for rating. 

d. Safety glazing required. 

C. Fire-Resistance-Rated Tempered Glazing Units with Clear Intumescent Interlayer: Glazing 

units made from two or more lites of uncoated, fully tempered, ultraclear (low-iron) float glass; 

with a perimeter edge seal enclosing a cavity filled with optically clear, intumescent polymer; 

complying with 16 CFR 1201, Category II. 

1. Type FRD: Fire-resistance-rated tempered glazing units with clear intumescent 

interlayer. 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

1) Safti First Fire Rated Glazing Solutions; SuperLite II-XL 90, SuperLite II-

XL 120. 

b. Rating:  90 minutes and 120 minutes. 
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c. Thickness:  39 mm. 

d. Safety glazing required. 

2.8 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 

dehydrated interspace, qualified in accordance with ASTM E2190. 

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary sealants. 

2. Perimeter Spacer:  Manufacturer's standard spacer material and construction. 

3. Desiccant: Molecular sieve or silica gel, or a blend of both. 

4. Interspace Content: Argon (90 percent)/air (10 percent) mix. 

B. Insulating Vision Glass: 

1. Type FCE/FC: Low-e-coated, clear insulating glass. 

a. Overall Unit Thickness: 1 inch. 

b. Outdoor Lite: Fully tempered clear float glass with low-e coating, Type FCE. 

c. Low-E Coating: Sputtered on second surface. 

d. Interspace Content:  Argon. 

e. Indoor Lite: Fully tempered clear float glass, Type FC. 

f. Glass Unit Performance Values: 

1) Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 

2) SHGC: 0.28 maximum. 

3) Visible Light Transmittance: 62 percent minimum. 

C. Insulating Laminated Glass: 

1. Type FCE/HCL: Low-e-coated, clear insulating laminated glass. 

a. Overall Unit Thickness:  1 inch. 

b. Outdoor Lite: Fully tempered clear float glass with low-e coating, Type FCE. 

c. Low-E Coating:  Sputtered on second surface. 

d. Interspace Content:  Argon. 

e. Indoor Lite: Clear laminated glass with two plies of heat-strengthened float glass, 

HCL. 
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f. Glass Unit Performance Values: 

1) Winter Nighttime U-Factor: 0.24 Btu/sq. ft. x h x deg F maximum. 

2) SHGC: 0.27 maximum. 

3) Visible Light Transmittance: 61 percent minimum. 

2.9 INSULATED SPANDREL PANELS 

A. Insulated Spandrel Panels: Laminated, rabbeted, aluminum-faced flat panels with no deviations 

in plane exceeding 0.8 percent of panel dimension in width or length. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Mapes 

Industries, Inc.; Mapes-R+ 8-ply, or comparable product, including, but not limited to, 

products by: 

a. Nudo Products. 

2. Overall Panel Thickness:  2-inch (including 1-inch glazing leg). 

3. Exterior Skin: Aluminum. 

a. Thickness: 0.032-inch. 

b. Finish:  High-performance organic finish. 

c. Texture:  Smooth. 

d. Backing Sheet:  0.157-inch-thick, cement board. 

4. Exterior Skin:  Heat-strengthened clear float glass, ceramic-coated spandrel glass. 

a. Thickness: 0.25-inch. 

b. Opaque Coating Location: Second surface. 

c. Coating Color: As selected by Architect from manufacturer’s full range. 

5. Glazing Leg Core: Same as thermal insulation core, with smooth aluminum skin.  

6. Thermal Insulation Core: Manufacturer's standard rigid, closed-cell, polyisocyanurate 

board. 

7. Interior Skin:  Aluminum. 

a. Thickness: 0.032-inch. 

b. Finish:  High-performance organic finish. 

c. Texture:  Smooth. 

d. Backing Sheet:  1/2-inch-thick, gypsum board with proprietary fire-resistance-

rated core. 

8. Overall U-factor: 0.24 Btu/sq. ft. x h x deg F maximum. 
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9. Surface Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

a. Flame Spread Index: 25 or less. 

b. Smoke-Developed Index: 450 or less. 

2.10 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 

including glazing products, seals of insulating-glass units, and glazing channel substrates, 

under conditions of service and application, as demonstrated by sealant manufacturer 

based on testing and field experience. 

2. Suitability: Comply with sealant and glazing manufacturers' written instructions for 

selecting glazing sealants suitable for applications indicated and for conditions existing at 

time of installation. 

3. Sealant shall have a VOC content of 250 g/L or less. 

4. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full 

range of industry colors. 

2.11 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric 

tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 

rod as recommended in writing by tape and glazing manufacturers for application indicated; and 

complying with ASTM C1281 and AAMA 800 for products indicated below: 

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 

2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive 

on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as primary sealant. 

2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with 

a full bead of liquid sealant. 
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2.12 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced glazing 

standard, recommended in writing by manufacturers of glass and other glazing materials for 

application indicated, and with a proven record of compatibility with surfaces contacted in 

installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

C. Setting Blocks: 

1. Elastomeric material with Shore A durometer hardness of 85, plus or minus 5. 

2. Type recommended in writing by sealant or glazing manufacturer. 

D. Spacers: 

1. Elastomeric blocks or continuous extrusions of hardness required by glazing 

manufacturer to maintain glazing lites in place for installation indicated. 

2. Type recommended in writing by sealant or glazing manufacturer. 

E. Edge Blocks: 

1. Elastomeric material with Shore A durometer hardness per manufacturer's written 

instructions. 

2. Type recommended in writing by sealant or glazing manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size and 

density to control glazing sealant depth and otherwise produce optimum glazing sealant 

performance. 

2.13 GLAZING ACCESSORIES FOR FIRE-RATED GLAZING PRODUCTS 

A. Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks, 

and other glazing accessories that are compatible with glazing products and each other and are 

approved by testing agencies that listed and labeled fire-rated glazing products with which 

products are used for applications and fire ratings indicated. 

B. Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant 

complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and 

glass manufacturers’ written instructions for selecting glazing sealants suitable for applications 

indicated. 

1. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer’s full 

range.  

C. Perimeter Insulation for Fire-Rated Glazing: Product that is approved by testing agency that 

listed and labeled fire-rated glazing product with which it is used for application and fire rating 

indicated. 
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2.14 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 

clearances, edge and surface conditions, and bite complying with written instructions of product 

manufacturer and referenced glazing publications, to comply with system performance 

requirements. 

1. Allow for thermal movements from ambient and surface temperature changes acting on 

framing members and glazing components. 

a. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

B. Grind smooth and polish exposed glass edges and corners. 

2.15 ALUMINUM FINISHES 

A. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with 

AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 

Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 

manufacturers' written instructions. 

1. Color and Gloss:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the 

following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and 

offsets at corners. 

2. Presence and functioning of weep systems. 

3. Minimum required face and edge clearances. 

4. Minimum required bite. 

5. Effective sealing between joints of framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glazing immediately before 

glazing. Remove coatings not firmly bonded to substrates. 
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B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed so 

that exterior and interior surfaces are readily identifiable. Do not use materials that leave visible 

marks in the completed Work. 

C. For fire-rated glazing units, examine glazing units to locate fire side and protected side. Label or 

mark units as needed so that fire side and protected side are readily identifiable. Do not use 

materials that leave visible marks in the completed Work. 

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glazing, sealants, gaskets, and 

other glazing materials, unless more stringent requirements are indicated, including those in 

referenced glazing publications. 

B. Protect glazing edges from damage during handling and installation. Remove damaged glazing 

from Project site and legally dispose of off Project site. Damaged glazing includes glazing with 

edge damage or other imperfections that, when installed, could weaken glazing, impair 

performance, or impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 

publications, unless otherwise required by glazing manufacturer. Set blocks in thin course of 

compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glazing manufacturers for installing glazing lites. 

F. Provide spacers for glazing lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of glazing. 

Install correct size and spacing to preserve required face clearances, unless gaskets and 

glazing tapes are used that have demonstrated ability to maintain required face clearances 

and to comply with system performance requirements. 

2. Provide 1/8-inch-minimum bite of spacers on glazing and use thickness equal to sealant 

width. With glazing tape, use thickness slightly less than final compressed thickness of 

tape. 

G. Provide edge blocking where indicated or needed to prevent glazing lites from moving sideways 

in glazing channel, as recommended in writing by glazing manufacturer and in accordance with 

requirements in referenced glazing publications. 

H. Set glazing lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glazing lites with proper orientation so that coatings face exterior or interior as specified. 

J. For fire-resistant glazing, set glass lites with proper orientation so that surfaces face fire side or 

protected side as specified. 
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K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket 

on opposite side, provide adequate anchorage so gasket cannot walk out when installation is 

subjected to movement. 

L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by 

gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with 

sealant recommended in writing by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glazing, their exposed edges are flush 

with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 

make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 

horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 

Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until right before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant. 

G. Center glazing lites in openings on setting blocks, and press firmly against tape by inserting 

dense compression gaskets formed and installed to lock in place against faces of removable 

stops. Start gasket applications at corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 

exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glazing and frame or fixed stop so it is securely in place 

with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glazing lites in openings on setting blocks, 

and press firmly against soft compression gasket by inserting dense compression gaskets formed 

and installed to lock in place against faces of removable stops. Start gasket applications at 

corners and work toward centers of openings. Compress gaskets to produce a weathertight seal 

without developing bending stresses in glass. Seal gasket joints with sealant recommended in 

writing by gasket manufacturer. 
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D. Installation with Pressure-Glazing Stops: Center glazing lites in openings on setting blocks, and 

press firmly against soft compression gasket. Install dense compression gaskets and pressure-

glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to 

produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with 

sealant recommended in writing by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between 

glazing lites and glazing stops to maintain glazing face clearances and to prevent sealant from 

extruding into glazing channel and blocking weep systems until sealants cure. Secure spacers or 

spacers and backings in place and in position to control depth of installed sealant relative to 

edge clearance for optimum sealant performance. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond 

of sealant to glazing and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glazing. 

3.7 CLEANING AND PROTECTION 

A. Immediately after installation, remove nonpermanent labels and clean surfaces. 

B. Protect glazing from contact with contaminating substances resulting from construction 

operations. Examine glazing surfaces adjacent to or below exterior concrete and other masonry 

surfaces at frequent intervals during construction, but not less than once a month, for buildup of 

dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do contact with glazing, remove 

substances immediately as recommended in writing by glazing manufacturer. Remove 

and replace glazing that cannot be cleaned without damage to coatings. 

C. Remove and replace glazing that is damaged during construction period. 

D. Wash glazing on both exposed surfaces not more than four days before date scheduled for 

inspections that establish date of Substantial Completion. Wash glazing as recommended in 

writing by glazing manufacturer. 

END OF SECTION 08 80 00 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 
2. Suspension systems for interior ceilings and soffits. 
3. Grid suspension systems for gypsum board ceilings. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Steel studs and tracks. 
2. Slip-type head joints. 
3. Flat strap and backing plate. 
4. Cold-rolled channel bridging. 
5. Hat-shaped, rigid furring channels. 
6. Cold-rolled furring channels. 
7. Tie wire. 
8. Hanger attachments to concrete. 
9. Wire hangers. 
10. Flat hangers. 
11. Carrying channels (main runners). 
12. Furring channels (furring members). 
13. Isolation strip at exterior walls. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Grid suspension system for gypsum board ceilings. 

09 22 16 



NON-STRUCTURAL METAL FRAMING  Tetra Tech 

09 22 16 / Page 2 Project No. 339070-22003 Architects & Engineers 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

1.6 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Certified Steel Stud 
Association or the Steel Framing Industry Association. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E119 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Tracks: ASTM C645. 

1. Steel Studs and Tracks: 

a. Minimum Base-Steel Thickness:  0.0329 inch. 
b. Depth: As indicated on Drawings. 
c. Minimum Track Leg Length: 1-1/4 inches. 

C. Slip-Type Head Joints: Where indicated, provide the following: 

1. Deflection Track: Steel sheet top track manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; with 
minimum track leg length of 2-1/2 inches; in thickness not less than indicated for studs 
and in width to accommodate depth of studs. 

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

1. Minimum Base-Steel Thickness: 0.0538 inch. 
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E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch minimum base-steel thickness, with 
minimum 1/2-inch-wide flanges. 

1. Depth:  1-1/2 inches. 
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

F. Hat-Shaped, Rigid Furring Channels: ASTM C645. 

1. Minimum Base-Steel Thickness:  0.0329 inch. 
2. Depth:  7/8 inch. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, or 
double strand of 0.048-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC58 or AC308 as appropriate for the 
substrate. 

a. Uses: Securing hangers to structure. 
b. Type:  torque-controlled, adhesive anchor or adhesive anchor. 
c. Material for Interior Locations: Carbon-steel components zinc-plated to comply 

with ASTM B633 or ASTM F1941, Class Fe/Zn 5, unless otherwise indicated. 

2. Power-Actuated Anchors: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

C. Wire Hangers: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

D. Flat Hangers: Steel sheet, 1 by 3/16 inch by length indicated. 

E. Carrying Channels (Main Runners): Cold-rolled, commercial-steel sheet with a base-steel 
thickness of 0.0538 inch and minimum 1/2-inch-wide flanges. 

1. Depth: As indicated on Drawings. 

F. Furring Channels (Furring Members): 

1. Hat-Shaped, Rigid Furring Channels: ASTM C645, 7/8 inch deep. 

a. Minimum Base-Steel Thickness:  0.0329 inch. 

G. Grid Suspension System for Gypsum Board Ceilings: ASTM C645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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a. Armstrong World Industries, Inc.; Drywall Grid System. 
b. CertainTeed Ceilings; 1-1/2” Drywall System. 
c. USG Corporation; Drywall Suspension System. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide the following: 

1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and that 
hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that apply to 
framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 
fastened. 
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C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches o.c. unless otherwise indicated. 
2. Multilayer Application:  16 inches o.c. unless otherwise indicated. 
3. Tile Backing Panels:  16 inches o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural supports 
or substrates above suspended ceilings. Continue framing around ducts that penetrate partitions 
above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structure, install to produce 
joints at tops of framing systems that prevent axial loading of finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
track section (for cripple studs) at head and secure to jamb studs for opening widths less 
than 4 feet; install two tracks and stud head member for opening widths 4 feet and wider. 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 
clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

3. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

E. Direct Furring: 

1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 
or powder-driven fasteners spaced 24 inches o.c. 
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F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch from the plane formed by faces of adjacent framing. 

3.5 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced installation standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 

6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 
extend through forms. 

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Seismic Bracing: Sway-brace suspension systems with hangers used for support. 
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F. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

G. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 
measured lengthwise on each member that will receive finishes and transversely between 
parallel members that will receive finishes. 

3.6 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to installing enclosing construction to allow observation of non-structural 
metal framing installation, including supplementary framing and blocking. 

END OF SECTION 09 22 16 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Tile backing panels. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Interior trim. 
2. Aluminum trim. 
3. Joint treatment materials. 
4. Sound-attenuation blankets. 

B. As-Specified Data: If the product to be incorporated into Project is a specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Gypsum wallboard. 
2. Gypsum board, Type X. 
3. Abuse-resistant gypsum board. 
4. Mold-resistant gypsum board. 
5. Cementitious backer units. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage. Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 

09 29 00 
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1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board 
manufacturer's written instructions, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E119 by an 
independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Gypsum Wallboard: ASTM C1396/C1396M. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; Regular Gypsum Board. 
b. National Gypsum Company; Gold Bond Brand Gypsum Board. 
c. USG Corporation; Sheetrock Brand Gypsum Panels. 

2. Thickness: 1/2 inch. 

3. Long Edges: Tapered. 

B. Gypsum Board, Type X: ASTM C1396/C1396M. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; Type X Gypsum Board. 
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b. National Gypsum Company; Gold Bond Brand Fire-Shield Gypsum Board. 
c. USG Corporation; Sheetrock Brand Firecode X Panels. 

2. Thickness: 5/8 inch. 

3. Long Edges: Tapered. 

C. Abuse-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested according to 
ASTM C1629/C1629M. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; Extreme Abuse Board. 
b. National Gypsum Company; Gold Bond Brand Hi-Abuse XP Gypsum Board. 
c. USG Corporation; Sheetrock Brand Mold Tough AR Firecode X Panels. 

2. Core:  5/8 inch, Type X. 

3. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds Level 2 requirements. 

4. Indentation: ASTM C1629/C1629M, meets or exceeds Level 1 requirements. 

5. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 2 requirements. 

6. Long Edges: Tapered. 

7. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

D. Mold-Resistant Gypsum Board: ASTM C1396/C1396M. With moisture- and mold-resistant 
core and paper surfaces. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Gypsum, Saint-Gobain; M2Tech Moisture and Mold Resistant 
Gypsum Board Type X. 

b. National Gypsum Company; Gold Bond Brand XP Fire-Shield Gypsum Board. 
c. USG Corporation; Sheetrock Brand Mold Tough Panels Firecode X. 

2. Core:  5/8 inch, Type X. 

3. Long Edges: Tapered. 

4. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.4 TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A118.9 and ASTM C1288 or ASTM C1325, with 
manufacturer's standard edges. 
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1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. National Gypsum Company; PermaBase Cement Board. 
b. USG Corporation; Durock Brand Cement Board with EdgeGuard. 

2. Thickness:  1/2 inch. 

3. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.5 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 
b. LC-Bead: J-shaped; exposed long flange receives joint compound. 
c. L-Bead: L-shaped; exposed long flange receives joint compound. 
d. Expansion (control) joint. 

2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 
2. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 
2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 
3. Fill Coat: For second coat, use drying-type, all-purpose compound. 
4. Finish Coat: For third coat, use drying-type, all-purpose compound. 
5. Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound. 

D. Joint Compound for Tile Backing Panels: 

1. Cementitious Backer Units: As recommended by backer unit manufacturer. 
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2.7 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

1. Use screws complying with ASTM C954 for fastening panels to steel members from 
0.033 to 0.112 inch thick. 

2. For fastening cementitious backer units, use screws of type and size recommended by 
panel manufacturer. 

C. Sound-Attenuation Blankets: ASTM C665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Sealant: As specified in Division 07 Section “Joint Sealants.” 

E. Thermal Insulation: As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support framing, with 
Installer present, for compliance with requirements and other conditions affecting performance 
of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PRE-ENCLOSURE REVIEW 

A. Notify Architect prior to applying panels to allow observation of framing installation, including 
supplementary framing and blocking. 

3.3 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C840. 
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B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling. Stagger abutting end joints of adjacent panels 
not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels. Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints. Do not place tapered 
edges against cut edges or ends. Stagger vertical joints on opposite sides of partitions. Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of floor/roof 
slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch-wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 
trim where edges of panels are exposed. Seal joints between edges and abutting structural 
surfaces with acoustical sealant. 

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is attached to 
open (unsupported) edges of stud flanges first. 

I. Stud Partition Assemblies: Seal construction at perimeters, behind control joints, and at 
openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant 
at both faces of partitions at perimeters and through penetrations. Comply with ASTM C919 
and with manufacturer's written instructions for locating edge trim and closing off sound-
flanking paths around or through assemblies, including sealing partitions above acoustical 
ceilings. 

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.4 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type: As indicated on Drawings. 
2. Type X:  All surfaces unless otherwise indicated. 
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3. Abuse-Resistant Type: As indicated on Drawings. 
4. Mold-Resistant Type: As indicated on Drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. Fastening Methods: Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with base-layer 
joints unless otherwise indicated or required by fire-resistance-rated assembly. Stagger 
joints on opposite sides of partitions. 

2. Fastening Methods: Fasten base layers and face layers separately to supports with screws. 

3.5 APPLYING TILE BACKING PANELS 

A. Cementitious Backer Units: ANSI A108.11, at locations indicated to receive tile. 
B. Where tile backing panels abut other types of panels in same plane, shim surfaces to produce a 

uniform plane across panel surfaces. 

3.6 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect for visual effect. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 
2. LC-Bead: Use at exposed panel edges. 
3. L-Bead: Use where indicated. 

D. Aluminum Trim: Install in locations indicated on Drawings. 
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3.7 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for 
decoration. Promptly remove residual joint compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 4: At panel surfaces that will be exposed to view [unless otherwise indicated]. 

E. Cementitious Backer Units: Finish according to manufacturer's written instructions. 

3.8 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces. Restore surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

END OF SECTION 09 29 00 
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SECTION 09 30 13 – CERAMIC TILING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ceramic tile. 

2. Stone thresholds. 

3. Waterproof membrane. 

4. Waterproof shower system. 

5. Metal edge strips. 

1.3 DEFINITIONS 

A. General:  Definitions in the current ANSI A108 A118, series of tile installation standards and in 

the current ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ISO 13007; Standards for Ceramic Tiles, Grouts and Adhesives. 

1.4 PERFORMANCE REQUIREMENTS 

A. Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 

following values as determined by testing identical products per the DCOF AcuTest in 

accordance with ANSI A137.1 – 2012 standard. 

1. Level Surfaces: Minimum 0.42 wet.   

2. Step Treads.  

3. Ramp Surfaces.  

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Factory-mounted unglazed ceramic mosaic tile: CFT1. 

09 30 13 
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2. Glazed wall tile: CWT1. 

3. Marble thresholds. 

4. Chlorinated polyethylene sheet. 

5. Latex-portland cement. 

6. Portland cement mortar (thickset) installation materials. 

7. Latex-portland cement mortar (thin set). 

8. Water-cleanable, tile-setting epoxy. 

9. Polymer-modified tile grout. 

10. Trowelable underlayments and patching compounds. 

11. Metal edge strips. 

12. Tile cleaner. 

13. Grout sealer. 

B. Shop Drawings:  Show locations of each type of tile and tile pattern.  Show widths, details, and 

locations of expansion, contraction, control, and isolation joints in tile substrates and finished 

tile surfaces. 

1. Show base details. 

2. Show locations of floor drains and sloped slabs. 

3. Show threshold locations and types. 

4. Show all divider strip locations control and expansion joints. 

C. Samples for Verification and Initial Color Selection: 

1. Full-size units of each type and composition of tile and for each color and finish 

required. For ceramic mosaic tile in color blend patterns, provide full sheets of each color 

blend. 

2. Full-size units of each type of trim and accessory for each color and finish required. 

3. Stone thresholds in 6-inch lengths. 

4. Metal edge strips in 6-inch lengths. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Master Grade Certificates:  For each shipment, type, and composition of tile, signed by tile 

manufacturer and Installer. 

C. Product Certificates:  For each type of product, signed by product manufacturer. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products installed and 

that are packaged with protective covering for storage and identified with labels describing 

contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount 

installed for each type, composition, color, pattern, and size indicated. 
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2. Grout:  Furnish quantity of grout equal to 3 percent of amount installed for each type, 

composition, and color indicated. 

1.9 QUALITY ASSURANCE 

A. Source Limitations for Tile:  Obtain tile of each type and color or finish from one source or 

producer. 

1. Obtain tile of each type and color or finish from same production run and of consistent 

quality in appearance and physical properties for each contiguous area. 

B. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 

for each mortar, adhesive, and grout component from one manufacturer and each aggregate 

from one source or producer. 

C. Source Limitations for Other Products:  Obtain each of the following products specified in this 

Section from a single manufacturer for each product: 

1. Stone thresholds. 

2. Waterproof membrane. 

3. Metal edge strips. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels intact 

until time of use.  Comply with requirements in current ANSI A137.1 for labeling tile packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

E. Handle tile that has temporary protective coating on exposed surfaces to prevent coated surfaces 

from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 

remove coating from bonding surfaces before setting tile. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is complete and 

ambient temperature and humidity conditions are maintained at the levels indicated in 

referenced standards and manufacturer's written instructions. 
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PART 2 - PRODUCTS 

2.1 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with most current ANSI A137.1 for 

types, compositions, and other characteristics indicated. 

1. Provide tile complying with Standard grade requirements unless otherwise indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with most current 

ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards referenced 

by TCNA installation methods specified in tile installation schedules, and other requirements 

specified. 

C. ISO 13007 Standards for Ceramic Tiles, Grouts and Adhesives: Provide materials complying 

with ISO 13007-1, 13007-2, 13007-3, 13007-4.  

D. Factory Blending:  For tile exhibiting color variations within ranges, blend tile in factory and 

package so tile units taken from one package show same range in colors as those taken from 

other packages and match approved Samples. 

E. Mounting:  For factory-mounted tile, provide back- or edge-mounted tile assemblies as standard 

with manufacturer unless otherwise indicated. 

2.2 TILE PRODUCTS 

A. Tile Type CFT1:  Factory-Mounted Unglazed Ceramic Mosaic Tile 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile; 

Division of Dal-Tile International Inc.; Keystones or comparable product by one of the 

following: 

a. American Olean Inc. 

2. Composition:  ceramic mosaic porcelain. 

3. Module Size:  2 by 2 inches. 

4. Thickness:  1/4 inch. 

5. Face:  Plain with cushion edges. 

6. Surface:  Smooth. 

7. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Keystones, price groups 1 and 2. 

b. Accent Tile: Daltile Keystones, all price groups. 

http://www.specagent.com/LookUp/?ulid=273&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812514&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812514&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812513&mf=04&src=wd
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c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

8. Grout Color:  As selected by Architect from manufacturer's full range. 

B. Tile Type CWT 1:  Glazed Wall Tile 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile; 

Division of Dal-Tile International Inc.;  Color Wheel Matte and Semi-Gloss or 

comparable product by one of the following: 

a. American Olean Inc. 

2. Module Size:  4 inches by 12 inches 

3. Thickness:  5/16 inch. 

4. Face:  Plain with cushion edges. 

5. Finish:  Matte Semi-gloss glaze. 

6. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Color Wheel Classic, price groups 1 and 2. 

b. Accent Tile: Daltile Color Wheel Classic, all price groups. 

c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

7. Grout Color:  As selected by Architect from manufacturer's full range. 

8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 

selected from manufacturer's standard shapes: 

a. Base for Portland Cement Mortar Installations:  Coved, module size 4-1/4 by 4-1/4 

inches 6 by 6 inches. 

b. Base for Thin-Set Mortar Installations:  Straight, module size 4-1/4 by 4-1/4 inches 

6 by 6 inches. 

c. Wainscot Cap for Portland Cement Mortar Installations:  Bullnose cap, module 

size 4-1/4 by 4-1/4 inches 6 by 6 inches. 

d. Wainscot Cap for Thin-Set Mortar Installations:  Surface bullnose, module size 4-

1/4 by 4-1/4 inches 6 by 6 inches. 

e. Wainscot Cap for Flush Conditions:  Regular flat tile for conditions where tile 

wainscot is shown flush with wall surface above it, same size as adjoining flat tile. 

f. External Corners for Portland Cement Mortar Installations:  Bullnose shape with 

radius of at least 3/4 inch unless otherwise indicated. 

g. External Corners for Thin-Set Mortar Installations:  Surface bullnose, same size as 

adjoining flat tile. 

h. Internal Corners:  Field-butted square corners.  For coved base and cap use angle 

pieces designed to fit with stretcher shapes. 

http://www.specagent.com/LookUp/?ulid=276&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812521&mf=04&src=wd
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C. Tile Type CWT 1:  Glazed Wall Tile 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Daltile 

“Linear - color wheel collection Glazed ceramic tile;” Division of Dal-Tile International 

Inc.;  Color Wheel Linear or comparable product by one of the following: 

a. American Olean Inc. 

2. Module Size:  4 x 8 inches. 

3. Thickness:   5/16 inch. 

4. Face:  Plain with cushion edges. 

5. Finish:  Matte Semi-gloss glaze. 

6. Tile Color and Pattern:  As selected by Architect, as follows: 

a. Field Tile: Daltile Color Wheel, Matte and Semi-Gloss, price groups 1 and 2. 

b. Accent Tile: Daltile Color Wheel Linear all price groups including price groups.  

c. Provide accent tile equal to 30 percent of total tile area, with the remainder as field 

tile. 

7. Grout Color:  As selected by Architect from manufacturer's full range. 

8. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile.  Provide shapes as follows, 

selected from manufacturer's standard shapes: 

a. External Corners for Thin-Set Mortar Installations:  Surface bullnose, same size as 

adjoining flat tile. 

b. Internal Corners:  Field-butted square corners.  For coved base and cap use angle 

pieces designed to fit with stretcher shapes. 

D. General:  Fabricate to sizes and profiles indicated or required to provide transition between 

adjacent floor finishes. 

1. Bevel edges at 1:2 slope, with lower edge of bevel aligned with or up to 1/16 inch above 

adjacent floor surface.  Finish bevel to match top surface of threshold.  Limit height of 

threshold to 1/2 inch or less above adjacent floor surface. 

E. Marble Thresholds:  ASTM C 503, with a minimum abrasion resistance of 12 per 

ASTM C 1353 or ASTM C 241 and with honed finish. 

1. Description:  As selected by Architect from manufacturer’s full range. 

2.3 WATERPROOF MEMBRANE 

A. General:  Manufacturer's standard product, selected from the following, that complies with 

ANSI A118.10 and is recommended by the manufacturer for the application indicated.  Include 

reinforcement and accessories recommended by manufacturer. 

http://www.specagent.com/LookUp/?ulid=276&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812522&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812521&mf=04&src=wd
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B. Chlorinated Polyethylene Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides 

with nonwoven polyester fabric; 0.030-inch nominal thickness. 

1. Products:  Subject to compliance with requirements, available product that may be 

incorporated into the Work includes, but is not limited to, the following: 

a. Noble Company (The); Nobleseal TS. 

b. Laticrete Hydro Ban Sheet Membrane  

C. Cement Based Waterproofing and Crack Isolation Membrane: Flexible mortar consisting of 

cement-based mix and latex additive. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Laticrete Hydro Ban Cementous Waterproof Membrane. 

b. MAPEI Corporation; Mapelastic  315. 

c. TEC; a subsidiary of H. B. Fuller Company; Triple Flex Waterproofing, Crack 

Isolation Membrane & Mortar. 

D. Latex Based Waterproofing and Crack Isolation Membrane: fast setting, flexible, thin, load-

bearing, waterproofing membrane system consisting of a premixed, quick-drying liquid latex, 

for installation under ceramic tile or  complying with  ANSI A118.10 and ANSI A118.12; and 

having IAMPO certification as a shower pan liner 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Laticrete International; Hydro ban. 

b. MAPEI- Mapelastic Aquadefense. 

c.       Custom Building Products; Red Gard. 

2.4 WATERPROOF MEMBRANE – SHOWERS 

A. General:  Manufacturer's standard product that complies with ANSI A118.10 and is 

recommended by the manufacturer for the application indicated.  Include reinforcement and 

accessories recommended by manufacturer. 

B. Polyethylene Sheet: Polyethylene faced on both sides with polypropylene fleece; 0.008-inch 

nominal thickness. Provide matching pipe seals and mixing valve seals. Provide matching 

stainless-steel drain, sized as indicated on Drawings. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI, or comparable product. 

C. Seaming Membrane: Polyethylene faced on both sides with polypropylene fleece, seams and 

corners; 0.004-inch nominal thickness. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI-BAND, or comparable product. 

http://www.specagent.com/LookUp/?ulid=279&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814844&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=285&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814868&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814870&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814870&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=285&mf=04&src=wd
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D. Preformed Seamless Corners: Polyethylene faced on both sides with polypropylene fleece, 

seams, and corners; 0.004-inch nominal thickness. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI-KERECK-F, inside and outside corners or comparable 

product. 

2. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI-KER-B, 135-degree angles, or comparable product. 

3. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI-KERS, floor/wall/shower base connection in curbless 

shower applications, or comparable product. 

4. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI-SEAL-PS/-MV, prefabricated overmolded rubber seal 

gaskets, or comparable product. 

2.5 ISOLATION (UNCOUPLING) MEMBRANE - FLOOR  

A. General: Manufacturer’s standard product that complies with ANSI A118.10 and is 

recommended for application indicated. Include reinforcement and accessories recommended 

by manufacturer. 

B. Polyethylene: Polyethylene membrane with grid structure of square cavities, each cut back in a 

dovetail-shaped configuration and with anchoring fleece on the underside; 1/8-inch nominal 

thickness. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-DITRA, or comparable product. 

C. Seaming Membrane: Polyethylene faced on both sides with polypropylene fleece, seams and 

corners; 0.004-inch nominal thickness. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Schluter 

Systems, L.P.; Schluter-KERDI-BAND, or comparable product. 

2.6 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

1. Cleavage Membrane:  Asphalt felt, ASTM D 226, Type I (No. 15); or polyethylene 

sheeting, ASTM D 4397, 4.0 mils thick. 

2. Reinforcing Wire Fabric:  Galvanized, welded wire fabric, 2 by 2 inches by 0.062-inch 

diameter; comply with ASTM A 185 and ASTM A 82 except for minimum wire size. 
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3. Expanded Metal Lath:  Diamond-mesh lath complying with ASTM C 847. 

a. Base Metal and Finish for Interior Applications:  Uncoated or zinc-coated 

(galvanized) steel sheet, with uncoated steel sheet painted after fabrication into 

lath. 

b. Configuration over Solid Surfaces:  Self furring. 

c. Weight:  2.5 lb/sq. yd. 

4. Latex Additive:  Manufacturer's standard acrylic resin water emulsion, serving as 

replacement for part or all of gaging water, of type specifically recommended by latex-

additive manufacturer for use with field-mixed portland cement and aggregate mortar 

bed. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Laticrete International; Laticrete 3701 Mortar Admix or comparable product by 

one of the following: 

1) MAPEI-Planicrete AC. 

2) Laticrete 3701 Fortified Mortar Bed or 3701 Admix w/226 Thick Bed 

Mortar.  

3) TEC; a subsidiary of H. B. Fuller Company. 

4) Custom Building Products. 

B. Latex-Portland Cement Mortar (Thin Set): ISO 13007; C2ES2P2 and  ANSI A118.4 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Laticrete 

International; Laticrete 254 platinum or comparable product by one of the following:  

a. MAPEI- Ultra Flex 3. 

b. TEC; a subsidiary of H. B. Fuller Company. 

c. Custom Building Products. 

2. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 

acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for nonsagging 

mortar in addition to the other requirements in ANSI A118.4. 

C. Wall Tile Primer for smooth surface, glazed block: 

1. Product: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Ardex P 4. 

b. MAPEI  ECO Primgrip. 

http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814903&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814903&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814868&mf=04&src=wd
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D. Latex-Portland Cement- Large and heavy Tile mortar: LHT mortar:  ANSI A118.4. ANSI 118.5 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide MAPEI 

Corporation; UltraFlex LFT System or comparable product by one of the following: 

a. Laticrete International, Inc.- 4XLT 

2. Provide prepackaged, dry-mortar mix containing dry, re-dispersible, vinyl acetate or 

acrylic additive to which only water must be added at Project site. 

3. For wall applications, provide mortar that complies with requirements for non-sagging 

mortar in addition to the other requirements in ANSI A118.4. 

2.7 GROUT MATERIALS 

A. Polymer-Modified Tile Grout:  ISO 13007; CG2WAF and ANSI A118.7. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Laticrete 

International; Permacolor or comparable product by one of the following: 

a. MAPEI-Ultra Color Plus FA. 

b. TEC; a subsidiary of H. B. Fuller Company. 

c. Custom building Products. 

2. Polymer Type:  Ethylene vinyl acetate or acrylic additive, in dry, redispersible form, 

prepackaged with other dry ingredients. 

2.8 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 

formulation provided or approved by manufacturer of tile-setting materials for installations 

indicated. 

1. Laticrete NXT Surface Prep Line.  

B. Metal Edge Strips:  Angle or L-shape, height to match tile and setting-bed thickness, metallic or 

combination of metal and PVC or neoprene base, designed specifically for flooring 

applications; exposed-edge material. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products as shown but not limited to all associated required accessories, that may 

be incorporated into the Work include, but are not limited to, the following: 

a. Schluter Systems L.P. 

C. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and 

grout surfaces, specifically approved for materials and installations indicated by tile and grout 

manufacturers. 

1. Laticrete Stonetech Stone and Tile Cleaner. 

http://www.specagent.com/LookUp/?ulid=298&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792710&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792709&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=305&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814917&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792909&mf=04&src=wd
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D. Grout Sealer:  Manufacturer's standard product for sealing grout joints and that does not change 

color or appearance of grout. 

1. Products:  Subject to compliance with requirements, provide one of the following:  

a. Laticrete International; Stonetech Heavy Duty Grout Sealer. 

b. MAPEI- Ultra Penetrating Plus Stone tile and Grout Sealer. 

c. TEC; a subsidiary of H. B. Fuller Company; TA-256 Penetrating Silicone TA-257 

Silicone Grout Sealer. 

2.9 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 

manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and 

other procedures to produce mortars and grouts of uniform quality with optimum performance 

characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance of installed tile. 

1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are 

incompatible with tile-setting materials including curing compounds and other substances 

that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 

current ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with mortar, comply with surface 

finish requirements in ANSI A108.01 for installations indicated. 

a. Verify that surfaces that received a steel trowel finish have been mechanically 

scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by sanding or 

grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 

units of work, and similar items located in or behind tile has been completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if 

not coordinated, adjust joint locations in consultation with Architect. 

http://www.specagent.com/LookUp/?ulid=311&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814940&mf=04&src=wd
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile  installed with suitable products 

made to be trowelable with trowelable leveling and patching compound specifically 

recommended by tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 

bed that complies with  current ANSI A108.1A and is sloped 1/4 inch per foot toward drains. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended and 

packaged so tile units taken from one package show same range of colors as those taken from 

other packages and match approved Samples.  If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

3.3 TILE INSTALLATION 

A. Comply with current TCNA's "Handbook for Ceramic Tile Installation" for current TCNA 

installation methods specified in tile installation schedules.  Comply with parts of the current 

ANSI A108 Series "Specifications for Installation of Ceramic Tile" that are referenced in 

current TCNA installation methods, specified in tile installation schedules, and apply to types of 

setting and grouting materials used. 

1. For the following installations, follow procedures in the current ANSI A108 Series of tile 

installation standards for providing 95 percent mortar coverage: 

a. Tile floors in wet areas. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 

covering without interruptions unless otherwise indicated.  Terminate work neatly at 

obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 

visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for 

straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other 

penetrations so plates, collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile edges. 

E. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and 

center tile fields in both directions in each space or on each wall area.  Lay out tile work to 

minimize the use of pieces that are less than half of a tile.  Provide uniform joint widths unless 

otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints within 

tile sheets so joints between sheets are not apparent in finished work. 
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2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be same 

size, align joints. 

3. Where tiles are specified or indicated to be whole integer multiples of adjoining tiles on 

floor, base, walls, or trim, align joints unless otherwise indicated. 

4. Grout coverage for tile mounted sheets must have a minimum of 2/3, verify in field prior 

to installation that tile tabs are no more than 1/3 of the tile height.  

F. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch. 

2. Glazed Wall Tile:  1/16 inch. 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

H. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 

contraction, and isolation joints, where indicated and as per all current TCNA, EJ171 standards.  

Form joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints 

after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above and 

at same width and as per current TCNA EJ171. 

I. Stone Thresholds:  Install stone thresholds in same type of setting bed as adjacent floor unless 

otherwise indicated. 

1. At locations where mortar bed (thickset) would otherwise be exposed above adjacent 

floor finishes, set thresholds in latex-portland cement mortar (thin set). 

2. Do not extend cleavage membrane/waterproofing under thresholds set in latex-portland 

cement mortar.  Fill joints between such thresholds and adjoining tile set on cleavage 

membrane/ waterproofing with elastomeric sealant. 

J. Metal Edge Strips:  Install at locations indicated where exposed edge of tile flooring meets 

carpet, wood, or other flooring that finishes flush with or below top of tile and no threshold is 

indicated. 

K. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors according to grout-

sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, 

remove excess sealer and sealer from tile faces by wiping with soft cloth. 

3.4 WATERPROOFING INSTALLATION 

A. Install ANSI A118.10 waterproofing to comply with ANSI A108.13 and manufacturer's written 

instructions to produce waterproof membrane of uniform thickness and bonded securely to 

substrate. 

B. Do not install tile or setting materials over waterproofing until waterproofing has cured and 

been tested to determine that it is watertight. 
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3.5 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are 

free of foreign matter. 

1. Remove all grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written 

instructions but no sooner than 10 days after installation.  Use only cleaners 

recommended by tile and grout manufacturers and only after determining that cleaners 

are safe to use by testing on samples of tile and other surfaces to be cleaned.  Protect 

metal surfaces and plumbing fixtures from effects of cleaning.  Flush surfaces with clean 

water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating manufacturer 

and that is acceptable to tile and grout manufacturer.  Trap and remove coating to prevent 

drain clogging. 

B. Protect installed tile work with kraft paper or other heavy covering during construction period to 

prevent staining, damage, and wear.  If recommended by tile manufacturer, apply coat of neutral 

protective cleaner to completed tile walls and floors. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 

completed. 

D. Before final inspection, remove protective coverings and rinse neutral protective cleaner from 

tile surfaces. 

3.6 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

1. Tile Installation F114:  Cement mortar bed (thickset) with cleavage membrane; epoxy 

grout; TCNA F114, ANSI A108.1B  

a. Tile Type:  CFT1 

b. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

c. Grout:  Water-cleanable epoxy grout. 

2. Tile Installation F115:  Thin-set mortar; epoxy grout; TCNA F115, ANSI AA108.5  

a. Tile Type:  CFT1. 

b. Thin-Set Mortar:  Latex-portland cement mortar. 

c. Grout:  Water-cleanable epoxy grout. 

3. Tile Installation F121:  Cement mortar bed (thickset) on waterproof membrane; 

TCNA F121 and ANSI A108.1C. 

a. Tile Type:  CFT1. 

b. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

c. Grout: Polymer-modified sanded grout. 
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4. Tile Installation F131:  Water-cleanable, tile-setting epoxy; epoxy grout; TCNA F131, 

ANSI A108.6.  

a. Tile Type:  <Insert tile-type designation>. 

b. Grout:  Water-cleanable epoxy grout. 

B. Interior Wall Installations: 

1. Tile Installation W202:  Thin-set mortar; TCNA W202, ANSI A108.1A  

a. Tile Type:  CWT1. 

b. Thin-Set Mortar:  Latex-portland cement mortar. 

c. Grout: Polymer-modified sanded grout. 

C. Shower Receptor and Wall Installations: 

1. Tile Installation B414:  Cement mortar bed (thickset); TCNA B414 and ANSI A108.1C. 

a. Tile Type:  CFT1. 

b. Bond Coat Mortar for Wet-Set Method:  Latex-portland cement mortar. 

c. Thin-Set Mortar for Cured-Bed Method:  Latex-portland cement mortar. 

d. Grout: Polymer-modified sanded grout. 

END OF SECTION 09 30 13 
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

1.3 DEFINITIONS 

A. CAC: Ceiling Attenuation Class. 

B. LR: Light Reflectance. 

C. NRC: Noise Reduction Coefficient. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Attachment devices. 

2. Wire hangers, braces and ties. 

3. Hanger rods. 

4. Flat hangers. 

5. Angle hangers. 

6. Hold-down clips. 

7. Roll-formed, sheet-metal edge moldings and trim. 

09 51 13 
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B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below; otherwise submit full Product Data for the following: 

1. Acoustical panels for ceiling type A1 and A2. 

2. Mesh panels for ceiling type A3. 

3. Metal suspension system for ceiling types A1, A2 and A3. 

4. Extruded-aluminum or roll-formed, steel sheet metal edge moldings and trim. 

C. Samples for Verification: If proposing products other than those specifically named in Part 2 of 

this Section, for each component indicated and for each exposed finish required, prepared on 

Samples of sizes indicated below: 

1. Acoustical Panels: Set of 6-inch-square Samples of each type, color, pattern, and texture. 

2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch-long Samples 

of each type, finish, and color. 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items 

are shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension-system members. 

2. Structural members to which suspension systems will be attached. 

3. Method of attaching hangers to building structure. 

4. Items penetrating finished ceiling and ceiling-mounted items including the following: 

a. Lighting fixtures. 

b. Diffusers. 

c. Grilles. 

d. Speakers. 

e. Sprinklers. 

f. Access panels. 

g. Detectors. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 

1.9 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 
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1. Acoustical Ceiling Units: Full-size panels equal to 2 percent of quantity installed of each 

acoustical panel type. 

2. Suspension-System Components: Quantity of each exposed component equal to 2 percent 

of quantity installed of each metal suspension system type. 

3. Hold-Down Clips: Equal to 2 percent of quantity installed. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to Project site and 

store them in a fully enclosed, conditioned space where they will be protected against damage 

from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and 

other causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized 

moisture content. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed 

and weathertight, wet-work in spaces is complete and dry, work above ceilings is complete, and 

ambient temperature and humidity conditions are maintained at the levels indicated for Project 

when occupied for its intended use. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Match each type of acoustical ceiling panel with a supporting suspension 

system of the same manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 

2. Smoke-Developed Index: 50 or less. 

2.3 ACOUSTICAL PANELS, GENERAL 

A. Acoustical Panel Standard: Provide manufacturer's standard panels according to ASTM E1264 

and designated by type, form, pattern, acoustical rating, and light reflectance unless otherwise 

indicated. 

B. Color: White. 
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C. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial formulation 

that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing 

no mold, mildew, or bacterial growth when tested according to ASTM D3273, ASTM D3274, 

or ASTM G21 and evaluated according to ASTM D3274 or ASTM G21. 

2.4 STANDARD ACOUSTICAL PANELS FOR WIDE-FACE SUSPENSION SYSTEMS 

A. Acoustical Panels for Ceiling Type A1: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; Tundra 301. 

b. CertainTeed Ceilings; School Board FFSB-157. 

c. USG Corporation; Touchstone Panels 5893. 

2. Type and Form: Type III, mineral base with painted finish; Form 2, water felted. 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 24 by 24 inches. 

5. Thickness: 5/8 inch. 

6. Edge Detail: Square. 

7. NRC: Not less than 0.50. 

8. CAC: Not less than 30. 

9. LR: Not less than 0.80. 

10. Recycled Content: Not less than 30 percent. 

B. Acoustical Panels for Ceiling Type A2: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; School Zone Fine Fissured 1717. 

b. CertainTeed Ceilings; Fine Fissured High NRC HHF-454 HNRC. 

c. USG Corporation; Radar High-NRC Panels 22121. 

2. Type and Form: Type III, mineral base with painted finish; Form 2, water felted. 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 24 by 24 inches. 

5. Thickness: 3/4 inch. 
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6. Edge Detail: Angled tegular. 

7. NRC: Not less than 0.70. 

8. CAC: Not less than 35. 

9. LR: Not less than 0.80. 

10. Recycled Content: Not less than 55 percent. 

C. Metal Mesh Panels for Ceiling Type A3: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to: 

a. Armstrong World Industries, Inc.; Trellis 6138AM. 

2. Type: Expanded metal 

3. Pattern:  As indicated by manufacturer's designation. 

4. Modular Size: 24 by 48 inches. 

5. Thickness: 1/4 inch. 

6. Edge Detail: Square. 

7. Open Area: 70%. 

8. CAC: Not less than 35. 

2.5 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, metal 

suspension system and accessories according to ASTM C635/C635M and designated by type, 

structural classification, and finish indicated. 

2.6 WIDE-FACE METAL SUSPENSION SYSTEMS  

A. Wide-Face Suspension System for Ceiling Types A1 and A2: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Prelude XL 15/16-inch Exposed Tee System. 

b. CertainTeed Ceilings; 15/16-inch EZ Stab Classic System. 

c. USG Corporation; Donn Brand DX Acoustical Suspension System. 
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2. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 

formed from cold-rolled steel sheet; hot-dip galvanized, G30 coating designation; with 

prefinished 15/16-inch-wide metal caps on flanges. 

3. Structural Classification: Intermediate-duty system. 

4. End Condition of Cross Runners: Override (stepped) type. 

5. Face Design: Flat, flush. 

6. Cap Material: Cold-rolled steel. 

7. Cap Finish: Painted white. 

B. Wide-Face Suspension System for Ceiling Types A3: 

1. 360° Painted Grid System color to match mesh panels. 

2. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Prelude 360 Painted Grid XL 15/16-inch 

Exposed Tee System. 

3. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 

formed from cold-rolled steel sheet; hot-dip galvanized, G30 coating designation; powder 

coated. 

4. Structural Classification: Intermediate-duty system. 

5. End Condition of Cross Runners: Override (stepped) type. 

6. Face Design: Flat, flush. 

7. Cap Material: Cold-rolled steel. 

8. Cap Finish: powder coated. 

2.7 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 

Table 1, "Direct Hung," unless otherwise indicated.  

1. Anchors in Concrete: Anchors of type and material indicated below, with holes or loops 

for attaching hangers of type indicated and with capability to sustain, without failure, a 

load equal to five times that imposed by ceiling construction, as determined by testing 

according to ASTM E488/E488M or ASTM E1512 as applicable, conducted by a 

qualified testing and inspecting agency. 

a. Type:  Postinstalled expansion or Postinstalled bonded anchors. 
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b. Corrosion Protection: Carbon-steel components zinc plated according to 

ASTM B633, Class SC 1 (mild) service condition. 

B. Wire Hangers, Braces, and Ties: Provide wires as follows: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper. 

2. Size: Wire diameter sufficient for its stress at three times hanger design load 

(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire, but 

not less than 0.106-inch- diameter wire. 

C. Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint. 

D. Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint. 

E. Angle Hangers: Angles with legs not less than 7/8 inch wide; formed with 0.04-inch-thick, 

galvanized-steel sheet complying with ASTM A653/A653M, G90 coating designation; with 

bolted connections and 5/16-inch-diameter bolts. 

F. Hold-Down Clips: Manufacturer's standard hold-down. 

2.8 METAL EDGE MOLDINGS AND TRIM 

A. Extruded-Aluminum or Roll-Formed Steel Sheet-Metal Edge Moldings and Trim: Where 

indicated for ceiling clouds or fasciae, provide manufacturer's extruded-aluminum or roll-

formed steel sheet-metal edge moldings and trim of profile indicated or referenced by 

manufacturer's designations, including splice plates, corner pieces, and attachment and other 

clips, complying with seismic design requirements. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Axiom Classic Trim. 

b. USG Corporation; Compasso Suspension Trim. 

2. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils. Comply 

with ASTM C635/C635M and coating manufacturer's written instructions for cleaning, 

conversion coating, and applying and baking finish. 

2.9 ACOUSTICAL SEALANT 

A. Acoustical Sealant: As specified in Division 07 Section " Joint Sealants." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which acoustical 

panel ceilings attach or abut, with Installer present, for compliance with requirements specified 

in this and other Sections that affect ceiling installation and anchorage and with requirements 

for installation tolerances and other conditions affecting performance of acoustical panel 

ceilings. 

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture 

damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 

opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 

otherwise indicated, and comply with layout shown on reflected ceiling plans. 

B. Lay out openings for penetrations centered on the penetrating items. 

3.3 INSTALLATION 

A. Install acoustical panel ceilings according to ASTM C636/C636M and manufacturer's written 

instructions. 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 

by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with location of hangers at spacings required to support standard 

suspension-system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above with a 

minimum of three tight turns. Connect hangers directly to structure or to inserts, eye 

screws, or other devices that are secure and appropriate for substrate and that will not 

deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 
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5. Secure flat, angle, channel, and rod hangers to structure by attaching to inserts, eye 

screws, or other devices that are secure and appropriate for both the structure to which 

hangers are attached and the type of hanger involved. Install hangers in a manner that will 

not cause them to deteriorate or fail due to age, corrosion, or elevated temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck. Fasten 

hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 

power-actuated fasteners that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, 

install carrying channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 

9. Do not attach hangers to steel roof deck. Attach hangers to structural members. 

10. Space hangers not more than 48 inches o.c. along each member supported directly from 

hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of 

each member. 

11. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced standards. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 

tight turns. Suspend bracing from building's structural members as required for hangers, without 

attaching to permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into 

concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 

where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 

moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more 

than 3 inches from ends. Miter corners accurately and connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one another. 

Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension-system 

runners and edge moldings. Scribe and cut panels at borders and penetrations to provide precise 

fit. 

1. For square-edged panels, install panels with edges fully hidden from view by flanges of 

suspension-system runners and moldings. 

2. For reveal-edged panels on suspension-system runners, install panels with bottom of 

reveal in firm contact with top surface of runner flanges. 
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3. For reveal-edged panels on suspension-system members with box-shaped flanges, install 

panels with reveal surfaces in firm contact with suspension-system surfaces and panel 

faces flush with bottom face of runners. 

4. Paint cut edges of panel remaining exposed after installation; match color of exposed 

panel surfaces using coating recommended in writing for this purpose by acoustical panel 

manufacturer. 

5. Install hold-down clips in corridors; space according to panel manufacturer's written 

instructions unless otherwise indicated. 

a. Hold-Down Clips: Space 24 inches o.c. on all cross runners. 

3.4 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 

special inspections: 

1. Periodic inspection during the installation of suspended ceiling grids according to 

ASCE/SEI 7. 

B. Acoustical panel ceiling hangers, anchors, and fasteners will be considered defective if they do 

not pass tests and inspections. 

3.5 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 

suspension-system members. Comply with manufacturer's written instructions for cleaning and 

touchup of minor finish damage. 

B. Remove and replace ceiling components that cannot be successfully cleaned and restored to 

permanently eliminate evidence of damage. 

END OF SECTION 09 51 13 
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SECTION 09 64 66 - WOOD ATHLETIC FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes wood athletic flooring. 

1.3 COORDINATION 

A. Coordinate layout and installation of slab depressions to accommodate layout and height of 
wood athletic flooring assembly. 

B. Coordinate layout and installation of flooring with floor inserts for gymnasium equipment. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 
concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, and dimensions of individual components and profiles. 

1. Vapor retarder. 
2. Resilient wall base. 
3. Fasteners. 
4. Trowelable leveling and patching compound. 

B. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 
name and product designation in this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below; otherwise submit full Product Data for the following: 

1. Wood athletic flooring system. 
2. Floor finish system. 

C. Shop Drawings: For each type of floor assembly, include the following: 

1. Plans, sections, and attachment details. 
2. Expansion provisions and trim details. 

09 64 66 
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3. Layout, colors, widths, and dimensions of game lines and markers, logos, and text, in 
color. 

4. Locations of floor inserts for athletic equipment installed through flooring assembly. 

D. Samples for Initial Selection: Manufacturer's color charts showing colors available for game 
line and marker paints. 

E. Samples for Verification: For each type of wood athletic flooring and accessory required; 
approximately 12 inches long and of same thickness and material indicated for the Work. 

1. Include Sample sets showing the full range of normal color and texture variations 
expected in wood flooring. 

2. Include Sample sets showing finishes and game-line and marker paints applied to wood 
flooring. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For wood athletic flooring and finish systems to include in maintenance 
manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A firm or individual that has been approved by MFMA as an accredited 
Installer according to the MFMA Accreditation Program and is acceptable to manufacturer of 
wood athletic flooring system. 

1. Installer responsibilities include installation and field finishing of wood athletic flooring 
components and accessories, and application of game lines and markers. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver floor assembly materials in unopened cartons or bundles. 
B. Protect wood from exposure to moisture. Do not deliver wood components until after concrete, 

masonry, plaster, ceramic tile, and similar wet-work is complete and dry. 
C. Store wood components in a dry, warm, well-ventilated, weathertight location and in a 

horizontal position. 

1.9 FIELD CONDITIONS 

A. Conditioning period begins not less than seven days before wood athletic flooring installation, is 
continuous through installation, and continues not less than seven days after installation. 

1. Environmental Conditioning: Maintain ambient temperature between 65 and 75 deg F 
and relative humidity planned for building occupants, but not less than 35 percent or 
more than 50 percent, in spaces to receive wood athletic flooring during the conditioning 
period. 
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2. Wood Conditioning: Move wood components into spaces where they will be installed, no 
later than beginning of the conditioning period. 

a. Do not install wood athletic flooring until wood components adjust to relative 
humidity of, and are at same temperature as, spaces where they are to be installed. 

b. Open sealed packages to allow wood components to acclimatize immediately on 
moving wood components into spaces in which they will be installed. 

B. After conditioning period, maintain relative humidity and ambient temperature planned for 
building occupants. 

C. Install wood athletic flooring after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. System Type:  Anchored resilient. 
B. Overall System Height: 2” 

2.2 WOOD ATHLETIC FLOORING SYSTEMS 

A. Basis-of-Design Products: Subject to compliance with requirements, provide the following 
products, or comparable products: 

1. Robbins Sports Surfaces; Eclipse SB. 

B. Maple Flooring: Comply with MFMA grading rules for species, grade, and cut. 

1. Certification: Provide flooring that carries MFMA mark on each bundle or piece. 

2. Finger-Jointed Strip Flooring: Northern hard maple (Acer saccharum), kiln dried, tongue 
and groove, and end matched. 

a. Grade: MFMA-FJ Second and Better. 
b. Cut: Edge. 
c. Thickness: 25/32 inch. 
d. Face Width: 2-1/4 inches. 

3. Sleeper Anchors: Manufacturer's standard drive pins recommended by anchor 
manufacturer to achieve minimum 900-lbf pullout strength in 3000-psi concrete. 

4. Resilient Pads: With air voids for resiliency and installed at manufacturer's standard 
spacing for product designation indicated above. 
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2.3 FINISHES 

A. Basis-of-Design Products: Subject to compliance with requirements, provide the following 
products, or comparable products: 

1. Floor Sealer: Bona US; Bona SuperSport DTS. 
2. Finish Coats: Bona US; Bona SuperSport HD. 
3. Game-Line and Marker Paint: Bona US; Bona SuperSport Paint. 

B. Floor-Finish System: System of compatible components recommended in writing by flooring 
manufacturer, and MFMA approved. 

1. Floor-Sealer Formulation: Pliable, penetrating type. MFMA Group 1, Sealers. 

2. Finish-Coat Formulation: Formulated for gloss finish indicated and multicoat application. 

a. Type:  MFMA Group 5, Water-Based Finishes. 

3. Game-Line and Marker Paint: Water-based game-line paint compatible with finish coats 
and recommended in writing by manufacturers of sealer and finish coats for this use. 

a. Colors: As selected by Architect from manufacturer’s complete line of standard 
and custom colors. 

2.4 ACCESSORIES 

A. Vapor Retarder: ASTM D4397, polyethylene sheet not less than 6 mils thick. 

B. Resilient Wall Base: Molded, vented, rubber or vinyl cove base; 4 by 3 by 48 inches; with 
premolded outside corners. 

1. Color: Black. 

C. Fasteners: Type and size recommended by manufacturer, but not less than those recommended 
by MFMA for application indicated. 

D. Trowelable Leveling and Patching Compound: Latex-modified, hydraulic-cement-based 
formulation approved by wood athletic flooring manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, installation tolerances, and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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C. Concrete Slabs: 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 so that each test area does not exceed 1000 sq. ft., and 
perform no fewer than three tests in each installation area and with test areas evenly 
spaced in installation areas. 

a. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 80 percent relative humidity 
level measurement. 

b. Perform additional moisture tests recommended by manufacturer. Proceed with 
installation only after substrates pass testing. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Concrete Slabs: 

1. Grind high spots and fill low spots on concrete substrates to produce a maximum 1/8-inch 
deviation in any direction when checked with a 10-foot straight edge. 

2. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, and depressions in substrates. 

B. Broom and vacuum clean substrates to be covered immediately before product installation. 
After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust. Proceed 
with installation only after unsatisfactory conditions have been corrected. 

3.3 INSTALLATION 

A. Comply with wood athletic flooring manufacturer's written instructions, but not less than 
written recommendations of MFMA applicable to flooring type indicated. 

B. Pattern: Lay flooring parallel with long dimension of space to be floored unless otherwise 
indicated. 

C. Expansion Spaces: Provide 2” (50mm) expansion voids at the perimeter and at all vertical 
obstructions. 

1. Cover expansion spaces with base molding, trim, and saddles, as indicated on Drawings. 

D. Vapor Barrier 

1. Install polyethylene with joints lapped a minimum of 6” (150mm) and sealed and turned 
up 4” (100mm) at the walls. 
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E. Subfloor 

1. Position Eclipse-SB subfloor panels per manufacturer’s instructions, integrating top layer 
with adjacent panels.  Allow for a ¼” (6mm) gap at subfloor panel end joints.  Provide 1-
½” to 2" (40 to 50mm) expansion void at the perimeter and all vertical obstructions. 

2. Install solid blocking at doorways, under bleachers in the stacked position, and below 
portable goals. 

3. Install Bleacher Blocking per manufacturer’s recommendations. 

4. Properly anchor subfloor panels at each factory designated location.   

F. Flooring 

1. Machine nail maple flooring along each edge of the Eclipse-SB panel’s upper layer, 
driving up all end joints and proper spacing provided for humidity conditions in specific 
regions.  Consult your local Robbins “Certified” contractor.   

3.4 SANDING AND FINISHING 

A. Allow installed flooring to acclimate to ambient conditions before sanding. 

B. Follow applicable recommendations in MFMA's "Industry Recommendations for Sanding, 
Sealing, Court Lining, Finishing, and Resurfacing of Maple Gym Floors." 

C. Machine sand with coarse, medium, and fine grades of sandpaper to achieve a level, smooth, 
uniform surface without ridges or cups. Remove sanding dust by tack or vacuum. 

D. Finish: Apply seal and finish coats of finish system according to finish manufacturer's written 
instructions. Provide no fewer than five coats total consisting of two sealer coats and three 
finish coats. 

1. Water-Based Finishes: Use finishing methods recommended by finish manufacturer to 
reduce grain raise and sidebonding effect. 

2. Game-Line and Marker Paint: Apply game-line and marker paint between final seal coat 
and first finish coat according to paint manufacturer's written instructions. 

a. Mask flooring at game lines and markers, and apply paint to produce lines and 
markers with sharp edges. 

b. Where game lines cross, break minor game line at intersection; do not overlap 
lines. 

c. Apply game lines and markers, logos, and text in widths, configurations, and 
colors according to requirements indicated on Drawings. 

d. Apply finish coats after game-line and marker paint is fully cured. 
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3.5 PROTECTION 

A. Protect wood athletic flooring during remainder of construction period to allow finish to cure 
and to ensure that flooring and finish are without damage or deterioration at time of Substantial 
Completion. 

1. Do not cover flooring after finishing until finish reaches full cure and not before seven 
days after applying last finish coat. 

2. Do not move heavy and sharp objects directly over flooring. Protect fully cured floor 
finishes and surfaces with plywood or hardboard panels to prevent damage from storing 
or moving objects over flooring. 

END OF SECTION 09 64 66 
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Resilient base. 

2. Resilient vent cove base. 

3. Resilient stair accessories. 

4. Abrasive safety strips. 

5. Resilient molding accessories. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Resilient base: rubber RB. 

2. Resilient one-piece stair tread and riser units. 

3. Abrasive safety strips. 

4. Reducers. 

5. Edge guards. 

6. Adapters. 

7. Nosing for resilient floor coverings. 

8. Trowelable leveling and patching compounds. 

9. Concrete slab primer. 

10. Adhesives. 

11. Stair-tread-nose filler. 

B. Samples for Verification and Initial Color Selection:  

1. For each type of product indicated, in manufacturer's standard-size Samples but not less 

than 2-1/2 inches long, of each resilient product color, texture, and pattern required. 

09 65 13 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each 

type, color, pattern, and size of resilient product installed. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Resilient Base and Accessories:  Obtain each type of resilient base and 

accessories from a single source with resources to provide materials of consistent quality in 

appearance and physical properties. 

B. Fire-Test-Response Characteristics:  As determined by testing identical products according to 

ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 

ambient temperatures maintained within range recommended by manufacturer, but not less than 

55 deg F or more than 90 deg F. 

1.8 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 

70 deg F or more than 90 deg F, in spaces to receive resilient products during the following time 

periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 

manufacturer, but not less than 55 deg F or more than 90 deg F. 

C. Install resilient products after other finishing operations, including painting, have been 

completed. 
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PART 2 - PRODUCTS 

2.1 RESILIENT BASE: RUBBER RB  

A. Resilient Base: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to the following: 

a. Mannington Commercial; Premium Rubber Edge. 

b. Johnsonite; Rubber Wall Base. 

c. Roppe Corporation, USA; Pinnacle Series Rubber Wall Base. 

B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TP (rubber, thermoplastic). 

2. Manufacturing Method:  Group I (solid, homogeneous). 

3. Style:  Cove (base with toe). 

C. Minimum Thickness:  0.125 inch. 

D. Height:  4 inches. 

E. Lengths:  Coils in manufacturer's standard length, not less than 100 feet. 

F. Outside Corners:  Job formed. 

G. Inside Corners:  Job formed. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 RESILIENT VENT COVE BASE: RUBBER VCB  

A. Resilient Vent Cove Base: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to the following: 

a. Johnsonite; Rubber Wall Base. 

B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Rubber. 

2. Manufacturing Method:  Group I (solid, homogeneous). 

3. Style:  Cove (base with toe and vertical, semi-circular vents). 

C. Minimum Thickness:  5/16 inch. 

D. Height:  4 inches. 

http://www.specagent.com/LookUp/?uid=123456830770&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830775&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830770&mf=04&src=wd
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E. Lengths:  4’ length sections. 

F. Outside Corners:  Pre-formed. 

G. Inside Corners:  Job formed. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.3 RESILIENT STAIR ACCESSORIES: RUBBER RS 

A. Resilient One-piece Stair Tread and Riser Units: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Johnsonite; 

Hammered Surface Texture Rubber Stair Tread with Integrated Riser VIHTR or 

comparable product by one of the following : 

a. Mannington Commercial.  

b. Nora Rubber Flooring; Freudenberg Building Systems, Inc. 

B. Resilient Stair Treads Standard:  ASTM F 2169. 

1. Material Requirement:  Type TS (rubber, vulcanized thermoset). 

2. Surface Design: 

a. Class 2, Pattern:  Hammered, with abrasive strips, with contrasting color for the 

visually impaired. 

C. Nosing Style:  Square. 

D. Nosing Height:  2 inches. 

E. Thickness:  0.210 inch and tapered to back edge of 0.113 inch. 

F. Size:  Lengths and depths to fit each stair tread in one piece or, for treads exceeding maximum 

lengths manufactured, in equal-length units, with integral riser. 

G. Stringers:  0.080 inch thickness, height and length after cutting to fit risers and treads and to 

cover stair stringers; produced by same manufacturer as treads and recommended by 

manufacturer for installation with treads. 

H. Warranty: 10 years. 

I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

http://www.specagent.com/LookUp/?ulid=6280&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830781&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456830784&mf=04&src=wd
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2.4 ABRASIVE SAFETY STRIPS 

A. Abrasive Safety Strips: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 3M; Safety-

Walk General Purpose Tapes and Treads 600 Series or comparable product by one of the 

following: 

a. Sure Foot Industries Corp. 

b. Wooster Products. 

2. Slip-resistant abrasive particles bonded to polymer backing; reverse side coated with 

pressure-sensitive adhesive. 

 

3. Colors:  As selected by Architect from full range of industry colors. 

2.5 RESILIENT MOLDING ACCESSORY 

A. Resilient Molding Accessory: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Reducer: 

1) Johnsonite; RR-XX Series Reducers. 

2) Roppe Corporation, USA; Reducer 1/8 inch. 

b. Edge Guards: 

1) Johnsonite; EG-XX Series Edge Guard. 

2) Roppe Corporation, USA; Carpet Edge 1/4-inch. 

c. Adapters: 

1) Johnsonite; CTA-XX Series Adapter. 

2) Roppe Corporation, USA; Tile and Carpet Joiner. 

d. Cove Caps: 

1) Johnsonite; CCC-XX Series Cove Cap. 

2) Roppe Corporation, USA; Carpet Cove Caps. 

e. Nosing for Resilient Floor Covering: 

1) Johnsonite; VIRCN-XX-B2 Vinyl Stair Nosing. 

2) Roppe Corporation, USA; #9 Underlap Stair Nosing. 

B. Material:  Vinyl or rubber. 

http://www.specagent.com/LookUp/?ulid=6281&mf=04&src=wd
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C. Profile and Dimensions:  As indicated. 

D. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.6 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by manufacturer for 

applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 

b. Portland Cement-Based Patching: SD-P Insta Patch. 

c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient accessories manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 

substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Stair-Tread-Nose Filler:  Two-part epoxy compound recommended by resilient tread 

manufacturer to fill nosing substrates that do not conform to tread contours. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in 

other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 

deposits that might interfere with adhesion of resilient products. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

resilient products. 

B. Concrete Substrates for Resilient Stair Treads and Accessories:  Prepare according to 

ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, 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. 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have maximum 75 percent relative humidity level 

measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound and remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are same temperature as the space where they are to 

be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 

at least 48 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by resilient products immediately before 

installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 

dust. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops of 

adjacent pieces aligned. 
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D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 

continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 

base with manufacturer's recommended adhesive filler material. 

G. Job-Formed Corners- using manufactures approved methods and tools: 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without 

producing discoloration (whitening) at bends.  

2. Inside Corners:  Use straight pieces of maximum lengths possible. Use scribing and 

cutting measures approved by base manufacturer. Inside corners that are not scribed to fit 

will be rejected. 

3. Use Crane #532 top-set gouger tool for all required for tight wrap and curved corners. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 

2. Tightly adhere to substrates throughout length of each piece. 

3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

C. Abrasive Safety Strips: 

1. Apply two abrasive safety strips full width to each stair tread as indicated, one inch from 

nosing edge, and one inch apart. 

2. Apply abrasive safety strips full width to ramp as indicated, at every six inches on center. 

D. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 

throughout length of each piece.  Install reducer strips at edges of carpet and resilient floor 

covering that would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of resilient 

products. 

B. Perform the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 
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3. Damp-mop surfaces to remove marks and soil. 

4. Do not wash floor until after the period recommended by manufacturer. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products until Substantial Completion. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Luxury vinyl floor tile  

2. Rubber floor tile. 

3. Vinyl composition floor tile. 

4. Movement joint. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Luxury vinyl tile LVT 

2. Rubber floor tile RF1. 

3. Vinyl composition floor tile VCT1. 

4. Trowelable leveling and patching compounds. 

5. Concrete slab primer. 

6. Adhesives. 

7. Movement Joint 

8. Floor polish. 

B. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, 

doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of patterns. 

2. Show base details. 

3. Show locations of divider strips, control and expansion joints. 

4. Show locations of floor drains and sloped slabs. 

5. Show threshold locations and types. 

C. Samples for Verification and Initial Color Selection:  Full-size units of each color and pattern of 

floor tile required. 

09 65 19 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of floor tile to include in maintenance manuals. 

1.7 MATERIALS MAINTENANCE SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Floor Tile:  Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and 

pattern of floor tile installed. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 

competent in techniques required by manufacturer for floor tile installation indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 

manufacturer for installation techniques required. 

B. Source Limitations for Resilient Tile:  Obtain each type of resilient tile from a single source 

with resources to provide materials of consistent quality in appearance and physical properties. 

C. Fire-Test-Response Characteristics:  As determined by testing identical products according to 

ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for floor tile including accessories. 

a. Size:  Minimum 100 sq. ft. for each type, color, and pattern in locations directed by 

Architect. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with ambient 

temperatures maintained within range recommended by manufacturer, but not less than 55 

deg F or more than 90 deg F.  Store floor tiles on flat surfaces. 
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1.10 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 

70 deg F or more than 90 deg F, in spaces to receive floor tile during the following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range recommended by 

manufacturer, but not less than 55 deg F or more than 90 deg F. 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Low-Emitting Materials:  Flooring system shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.2 HIGH PERFORMANCE LUXURY VINYL TILE -LVT 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. Tarkett: iD Latitude Series. 

B. Tile Standard:  ASTM F 1700. 

1. Class: Class III, printed film vinyl tile. 

2. Type: Type B, embossed surface. 

C. Thickness:  3.0mm. 

D. Size:  6” x 48”. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors, up to 4 colors 

per building. 

http://www.specagent.com/LookUp/?ulid=482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815040&mf=04&src=wd
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2.3 RUBBER FLOOR TILE RF1 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. Mannington Commercial Flooring Products ; Colorscape tile flooring – Round, Square, 

Sculptured rubber tile. 

2. Johnsonite; Roundel tile flooring- Raised round, Raised Square, Hammered rubber tile.  

3. Nora Rubber Flooring, Freudenberg Building Systems, Inc.; Norament tile flooring – 

Studded, Hammered rubber tile. 

B. Tile Standard:  ASTM F 1344, Class I-A, homogeneous rubber tile, solid color. 

C. Hardness:  Not less than 85 as required by ASTM F 1344, measured using Shore, Type A 

durometer per ASTM D 2240. 

D. Wearing Surface:  Smooth Textured Molded pattern. 

1. Molded-Pattern Figure:  Raised discs, Raised squares, Hammered. 

E. Thickness:  0.125 inch. 

F. Size:  18.125 x 18.125 inches, 24 x 24 inches, 19.8 x 19.8 inches. 

G. Seaming Method:  Heat welded, Chemically bonded, Standard. 

H. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 VINYL COMPOSITION FLOOR TILE: VCT1 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. Field Tile: 

a. Armstrong World Industries, Inc.; Standard Excelon Imperial Texture (including 

Imperial Texture Classics) and Standard Excelon MultiColor. 

b. Johnsonite Flooring – the Azrock collection, (including standard, textile and solids 

collections). 

2. Accent Tile 30%: 

a. Armstrong World Industries, Inc.; Standard Excelon Imperial Texture (including 

Imperial Texture Classics), Standard Excelon MultiColor, and Standard Excelon 

Rave. 

b. Johnsonite Flooring – the Azrock collection, (including standard, textile and solids 

collections). 

B. Tile Standard:  ASTM F 1066, Class 2, through-pattern tile. 

http://www.specagent.com/LookUp/?ulid=483&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793008&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789494&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793019&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789500&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789500&mf=04&src=wd
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C. Wearing Surface:  Smooth. 

D. Thickness:  0.125 inch, 1/8inch. 

E. Size:  12 by 12 inches. 

F. Colors and Patterns:  As selected by Architect from full range of industry colors. 

1. Provide accent tile equal to 30 percent of total vinyl composition floor tile area, with the 

remainder as field tile. 

2.5 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by manufacturer for 

applications indicated. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 

b. Portland Cement-Based Self-Leveling Underlayment: K-10/K60 Self-Leveling 

Underlayment Concrete. 

B. Concrete Slab Primer: Non-staining type recommended by resilient tile flooring manufacturer. 

C. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile and substrate 

conditions indicated. 

1. Adhesives shall comply with the following limits for VOC content when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24): 

a. VCT Adhesives:  Not more than 50 g/L. 

b. Rubber Floor Adhesives:  Not more than 60 g/L. 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer, 

containing not less than 16 to 25 percent solids. 

2.6 METAL MOVEMENT JOINT  

A. Metal Movement Joint:  Surface joint profile to match tile and setting-bed thickness, Aluminum 

or Stainless steel with soft thermoplastic rubber movement zone. Profile and thickness to be 

determined per material specified.  
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Schluter Systems L.P. – Dilex Movement Joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 

moisture content and other conditions affecting performance of the Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements specified in 

other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign 

deposits that might interfere with adhesion of floor tile. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 

with installation only after substrates pass testing. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, 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. 

1) At a minimum, test concrete substrates in at least 3 locations in separate 

parts of the floor for applications of 2000 square feet or less; provide one 

additional test location for each additional 1000 square feet, or fraction 

thereof. 

http://www.specagent.com/LookUp/?uid=123456792909&mf=04&src=wd


Tetra Tech RESILIENT TILE FLOORING 

Architects & Engineers Project No. 339070-22003 09 65 19 / Page 7 

b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have maximum 75 percent relative humidity level 

measurement. 

C. Wood Subfloors: 

1. Verify that underlayment over subfloor complies with requirements in Section 06 16 00, 

“Sheathing.” 

2. Verify underlayment surface is free of surface irregularities and substances with potential 

to interfere with adhesive bond, show through surface, or stain tile. 

D. Existing Floors: Condition of existing subfloor is unknown prior to removal of existing flooring. 

If, after removal of existing flooring, subfloor requires leveling, patching, or filling, notify 

Architect in writing. 

1. Asbestos Abatement Areas: In areas where removal of existing flooring is included in 

asbestos abatement procedures, coordinate with entity responsible for abatement to 

ensure patching and repair is compatible with requirements for installation of resilient tile 

flooring. 

E. Comply with resilient tile manufacturer’s written instructions to prepare substrates. 

1. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound and remove bumps and ridges to produce a uniform and smooth substrate. 

2. Ensure patching and repair materials are compatible with resilient tile. 

3. Levelness Tolerances: Apply patching and repair materials to provide levelness of floor 

substrate within 1/4 inch in 10 feet, unless more stringent levelness is recommended or 

required by resilient tile manufacturer. 

4. Flash Patching and Skim Coating: Apply flash patching material to areas with 1/8 inch or 

less depression. 

5. Patching: Apply patching material to areas with 1/8 inch or greater depression. 

6. Self-Leveling Underlayment: Apply self-leveling material to areas where flash patching 

and patching described above cannot provide smooth, level surface acceptable to receive 

resilient tile flooring. 

F. Do not install floor tiles until they are same temperature as space where they are to be installed. 

1. Move resilient products and installation materials into spaces where they will be installed 

at least 48 hours in advance of installation. 

G. Sweep and vacuum clean substrates to be covered by resilient products immediately before 

installation. Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or 

dust. 



RESILIENT TILE FLOORING  Tetra Tech 

09 65 19 / Page 8 Project No. 339070-22003 Architects & Engineers 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 

offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using 

cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

C. Laser cut Murals: Provide laser cut murals as indicated on drawings.  

1. Artwork for Mural location is as shown on Architectural drawings. Mural to be laser 

cut/etched will be submitted to manufacture as a file during construction. Mural is to be 

provided by client.  

2. Full color computer drawing from manufacture, will be submitted to designer for full 

approval including all mounting and assembly instructions. 

3. Deliver mural to site with dot mounted backing, paper faced and numbered for easy 

installation. Contractor to provide proper storage until installation.  

D. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 

manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed 

tiles. 

1. Lay tiles as follows: 12” x 12” 

a. Field Tile: With grain direction alternating in adjacent tiles (basket-weave pattern) 

in pattern of colors and sizes indicated. 

b. Accent Tile: With grain direction alternating in adjacent tiles (basket-weave 

pattern) in pattern of colors and sizes indicated. 

E. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 

fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 

1. Cut rubber floor tile using water-jet cut method only. Template cuts are prohibited. 

F. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 

to center of door openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, non-

staining marking device. 

H. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 

and similar items in finished floor areas.  Maintain overall continuity of color and pattern 

between pieces of tile installed on covers and adjoining tiles.  Tightly adhere tile edges to 

substrates that abut covers and to cover perimeters. 

I. Apply concrete slab primer, if recommended by resilient tile manufacturer, prior to applying 

adhesive. Apply according to manufacturer’s written instructions. 
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J. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to 

produce a completed installation without open cracks, voids, raising and puckering at joints, 

telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

4. Do not wash floor until after the period recommended by resilient tile manufacturer. 

C. Protect floor tile products from mars, marks, indentations, and other damage from construction 

operations and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile surfaces 

before applying liquid floor polish. 

E. Cover floor tile until Substantial Completion. 

F. Perform the following operations in each area of Project upon completion of floor installation 

and as recommended by manufacturer. 

1. Rubber Floor Tile: 

a. Scrub floor with a neutral detergent solution at 4 oz per gallon to remove factory 

finish. Scrub floor using soft nylon brushes or red pad as recommended by rubber 

floor tile manufacturer. 

b. Use stripping solutions at badly soiled or scratched areas, as recommended by 

rubber floor tile manufacturer. 

c. Thoroughly rinse floor, wet vacuum and dry floor. Floor must be free from all 

dust, dirt and any particles that may become lodged in final polish application. 

d. Apply a maintainer coat of Taski Wiwax solution as recommended by resilient tile 

and polish manufacturer. Dry buff using a disc rotary machine, white pad or soft 

nylon brush, not to exceed 300 rpm, after rubber floor tile dries. 

2. Vinyl Composition Floor Tile: 

a. Scrub floor with a neutral detergent solution at 4 to 6 oz per gallon. Scrub floor 

using pads or brushes as recommended by vinyl composition floor tile 

manufacturer. 

b. Use stripping solutions at badly soiled or scratched areas, as recommended by 

vinyl composition floor tile manufacturer. 
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c. Thoroughly rinse floor, wet vacuum and dry floor. Floor must be free from all 

dust, dirt and any particles that may become lodged in final polish application. 

d. Apply five coats of commercial floor polish. Apply each coat as recommended by 

product manufacturer. 

END OF SECTION 09 65 19 
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SECTION 09 65 66 - RESILIENT ATHLETIC FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Rubber sheet flooring. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation details and locations of the following: 

1. Floor patterns. 

2. Layout, colors, widths, and dimensions of game lines and markers. 

3. Locations of floor inserts for athletic equipment installed through flooring. 

4. Seam locations for sheet flooring. 

C. Samples for Verification and Initial Color Selection:  For each type, color, and pattern of 

flooring indicated, 6-inch-square Samples of same thickness and material indicated for the 

Work. 

1. Game-Line- and Marker-Paint Samples:  Include Sample sets showing game-line- and 

marker-paint colors and glosses applied to flooring. 

2. Provide actual paint samples on 8-1/2” x 11” draw card material.  Draw card samples to 

be selected per Architect’s request from full line of standard colors. 

3. Seam Samples:  For each vinyl sheet flooring color and pattern required; with seam 

running lengthwise and in center of 6-by-9-inch Sample applied to a rigid backing and 

prepared by Installer for this Project. 

09 65 66 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified flooring Installer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For flooring to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, before installation begins, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Floor Tile:  Furnish no fewer than 1 box for each 50 boxes or fraction thereof, of each 

type, color, pattern, and size of floor tile installed. 

2. Sheet Flooring:  Furnish full-width rolls of not less than 10 linear feet for each 500 linear 

feet or fraction thereof, of each type, color, and pattern of flooring installed. 

1.8 QUALITY ASSURANCE 

A. Flooring Installer Qualifications:  An experienced Installer who has completed flooring 

installations using methods indicated for this Project and similar in material, design, and extent 

to that indicated for this Project; who is acceptable to manufacturer; and whose work has 

resulted in installations with a record of successful in-service performance. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing 

manufacturer's labels indicating brand name and directions for storing. 

B. Store materials to prevent deterioration.  Store rolls upright. 

1.10 FIELD CONDITIONS 

A. Adhesively Applied Products: 

1. Maintain temperatures during installation within range recommended in writing by 

manufacturer, but not less than 70 deg F or more than 95 deg F, in spaces to receive 

flooring 48 hours before installation, during installation, and 48 hours after installation 

unless longer period is recommended in writing by manufacturer. 

2. After postinstallation period, maintain temperatures within range recommended in 

writing by manufacturer, but not less than 55 deg F or more than 95 deg F. 

3. Close spaces to traffic during flooring installation. 

4. Close spaces to traffic for 48 hours after flooring installation unless manufacturer 

recommends longer period in writing. 
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B. Install flooring after other finishing operations, including painting, have been completed. 

1.11 COORDINATION 

A. Coordinate layout and installation of flooring with floor inserts for gymnasium equipment. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Resilient athletic flooring shall comply with requirements of 

FloorScore Standard. 

B. Low-Emitting Materials:  Flooring system shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.2 RUBBER SHEET FLOORING: SMOOTH/LIGHT TEXTURE SURFACE 

A. Gymnasium; Multipurpose Applications: 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Mondo America Inc.; Advance New Generation. 

b. Robbins Sports Surfaces; Durathon Sport Surface. 

2. Description:  Rubber athletic flooring provided as rolled goods for adhered installation. 

3. Material:  Rubber; or rubber wear layer and rubber shock-absorbent layer(s), vulcanized 

together. 

4. Fire-Test-Response Characteristics: ASTM E 648; greater than 0.31 W/cm2, Class 2. 

5. Traffic-Surface Texture:  Smooth/light texture. 

6. Roll Size:  Not less than 48 inches wide by longest length that is practical to minimize 

splicing during installation. 

7. Thickness: 6 mm. 

8. Color and Pattern:  As selected by Architect from manufacturer's full range. 

http://www.specagent.com/LookUp/?uid=123456789816&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789822&mf=04&src=wd
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2.3 RUBBER SHEET FLOORING: INDOOR RUNNING TRACK TEXTURED SURFACE 

A. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1. Mondo America Inc.; Super X Performance. 

2. Robbins Sports Surfaces; Durathon Elite Track. 

B. Description:  Rubber athletic flooring provided as rolled goods for adhered installation. 

C. Material:  Rubber wear layer and rubber shock-absorbent layer, vulcanized together. 

D. Fire-Test-Response Characteristics: ASTM E 648; greater than 0.45 W/cm2, Class 1. 

E. Traffic-Surface Texture: Textured, suitable for indoor running track application. 

F. Roll Size:  Not less than 48 inches wide by longest length that is practical to minimize splicing 

during installation. 

G. Thickness: 13 mm. 

H. Color and Pattern:  As selected by Architect from manufacturer's full range. 

2.4 ACCESSORIES 

A. Trowelable Leveling and Patching Compound: Latex-modified, hydraulic-cement-based 

formulation approved by flooring manufacturer. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: SD-F Feather Finish. 

b. Portland Cement-Based Patching: SD-P Insta Patch. 

c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 

B. Adhesives:  Water-resistant type recommended in writing by manufacturer for substrate and 

conditions indicated. 

1. Adhesives shall have a VOC content of 60 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Game-Line and Marker Paint:  Complete system including primer, if any, compatible with 

flooring and recommended in writing by flooring and paint manufacturers for use indicated. 

1. VOC Content:  Not more than 150 g/L when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24). 

http://www.specagent.com/LookUp/?uid=123456789816&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789822&mf=04&src=wd
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2. Paint shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for installation 

tolerances, moisture content, and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of 

flooring. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Alkalinity Testing:  Perform pH testing according to ASTM F 710.  Proceed with 

installation only if pH readings are not less than 7.0 and not greater than 8.5. 

3. Moisture Testing: 

a. Perform anhydrous calcium chloride test, 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. 

1) Perform tests so that each test area does not exceed 200 sq. ft., and perform 

no fewer than two tests in each installation area and with test areas evenly 

spaced in installation areas. 

b. Perform relative humidity test using in-situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have a maximum 75 percent relative humidity 

level measurement. 

C. Remove substrate coatings and other substances that are incompatible with adhesives and that 

contain soap, wax, oil, or silicone, using mechanical methods recommended in writing by 

manufacturer.  Do not use solvents. 
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D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in 

substrates. 

E. Move flooring and installation materials into spaces where they will be installed at least 48 

hours in advance of installation unless manufacturer recommends a longer period in writing. 

1. Do not install flooring until they are same temperature as space where they are to be 

installed. 

F. Sweep and vacuum clean substrates to be covered by flooring immediately before installation.  

After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust. 

G. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.3 FLOORING INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Scribe, cut, and fit flooring to butt neatly and tightly to vertical surfaces, equipment anchors, 

floor outlets, and other interruptions of floor surface. 

C. Extend flooring into toe spaces, door reveals, closets, and similar openings unless otherwise 

indicated. 

D. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating subfloor markings on flooring.  Use nonpermanent, nonstaining marking device. 

3.4 SHEET FLOORING INSTALLATION 

A. Unroll sheet flooring and allow it to stabilize before cutting and fitting. 

B. Lay out sheet flooring as follows: 

1. Maintain uniformity of flooring direction. 

2. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 

inches away from parallel joints in flooring substrates. 

3. Match edges of flooring for color shading at seams. 

4. Locate seams per approved Shop Drawings. 

C. Adhered Flooring:  Adhere products to substrates using a full spread of adhesive applied to 

substrate to comply with adhesive and flooring manufacturers' written instructions, including 

those for trowel notching, adhesive mixing, and adhesive open and working times. 

1. Provide completed installation without open cracks, voids, raising and puckering at 

joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

D. Vinyl Sheet Flooring Seams:  Prepare and finish seams to produce surfaces flush with adjoining 

flooring surfaces. 

1. Heat-Welded Seams:  Comply with ASTM F 1516.  Rout joints and use welding bead to 

permanently fuse sections into a seamless flooring. 
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3.5 GAME LINES AND MARKERS 

A. Mask flooring at game lines and markers, and apply paint to produce sharp edges.  Where 

crossing, break minor game line at intersection; do not overlap lines. 

B. Lay out game lines and markers to comply with rules and diagrams published by National 

Federation of State High School Associations for athletic activities indicated. 

3.6 CLEANING AND PROTECTING 

A. Perform the following operations immediately after completing flooring installation: 

1. Remove adhesive and other blemishes from flooring surfaces. 

2. Sweep and vacuum flooring thoroughly. 

3. Damp-mop flooring to remove marks and soil after time period recommended in writing 

by manufacturer. 

B. Protect flooring from mars, marks, indentations, and other damage from construction operations 

and placement of equipment and fixtures during remainder of construction period.  Use 

protection methods recommended in writing by manufacturer. 

1. Do not move heavy and sharp objects directly over flooring.  Protect flooring with 

plywood or hardboard panels to prevent damage from storing or moving objects over 

flooring. 

END OF SECTION 09 65 66 
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SECTION 09 66 23 - RESINOUS MATRIX TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Thin-set, epoxy-resin matrix terrazzo flooring – poured epoxy. 

2. Epoxy-resin matrix terrazzo base - Precast.  

1.3 DEFINITIONS 

A. Aggregate:  Marble, Glass and Granite chips. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to terrazzo including, but not limited to, the 

following: 

a. Inspect and discuss condition of substrate and other preparatory work performed 

by other trades. 

b. Review and finalize construction schedule and verify availability of materials, 

Installer's personnel, equipment, and facilities needed to make progress. 

c. Review special terrazzo designs and patterns. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Thin-set, epoxy-resin matrix terrazzo flooring- poured epoxy. 

2. Epoxy- resin matrix terrazzo base- precast. 

3. Thin-set divider strips. 

09 66 23 
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4. Control-joint strips. 

5. Accessory strips. 

6. Strip adhesive. 

7. Anchoring devices. 

8. Patching and fill material. 

9. Joint compound. 

10. Resinous matrix terrazzo cleaner. 

11. Sealer. 

B. Shop Drawings:  Submit set of drawings showing complete floor patterns in all areas indicated 

on Drawings to receive terrazzo. Submit drawings for Architect review prior to starting 

installation. Shop drawings are to including but not limited to: 

1. Floor plans showing all patterns, precast base locations and details. 

2. Layouts showing locations of divider strips, control and expansion joints.  

3. Locations of all floor drains including sloped slab locations. 

4. Marble threshold location.  

5. Photocopies of Tetra Tech documentation not acceptable. 

6. Divider strips. 

7. Control-joint strips. 

8. Accessory strips. 

9. Precast terrazzo jointing and edge configurations. 

10. Terrazzo patterns. 

C. Samples for Verification and Initial Color Selection:  For each type, material, color, and pattern 

of terrazzo and accessory required showing the full range of color, texture, and pattern 

variations expected.  Label each terrazzo sample to identify manufacturer's matrix color and 

aggregate types, sizes, and proportions.  Prepare Samples of same thickness and from same 

material to be used for the Work, in size indicated below: 

1. Poured Terrazzo:  6-inch-square Samples. 

2. Precast Terrazzo:  6-inch-square Samples. 

3. Accessories:  6-inch-long Samples of each exposed strip item required. 

4. NTMA color plates showing the full range of colors and patterns available for each 

terrazzo type. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Material Certificates:  For each type of terrazzo material or product, from manufacturer. 

C. Installer Certificates:  Signed by manufacturers certifying that installers comply with 

requirements. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For terrazzo to include in maintenance manuals. 
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1.9 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Engage an installer who is a contractor member of NTMA. 

2. Engage an installer who is certified in writing by terrazzo manufacturer as qualified to 

install manufacturer's products. 

B. Source Limitations:  Obtain primary terrazzo materials from single source from single 

manufacturer.  Provide secondary materials including patching and fill material, joint sealant, 

and repair materials of type and from source recommended by manufacturer of primary 

materials. 

C. Source Limitations for Aggregates:  Obtain each color, grade, type, and variety of granular 

materials from single source with resources to provide materials of consistent quality in 

appearance and physical properties. 

D. Mockups:  Build mockups to verify selections made under Sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for terrazzo including accessories. 

a. Size:  Minimum 100 sq. ft. of typical poured-in-place flooring condition for each 

color and pattern in locations directed by Architect. 

b. Include base. 

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 

source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 

area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 

temperature, ambient temperature, moisture, ventilation, and other conditions affecting terrazzo 

installation. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with precast terrazzo 

by field measurements before fabrication. 

C. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting 

conditions during terrazzo installation. 
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D. Close spaces to traffic during terrazzo application and for not less than 24 hours after 

application unless manufacturer recommends a longer period. 

E. Control and collect water and dust produced by grinding operations.  Protect adjacent 

construction from detrimental effects of grinding operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NTMA Standards:  Comply with NTMA's "Terrazzo Specifications and Design Guide" and 

with written recommendations for terrazzo type indicated unless more stringent requirements 

are specified. 

2.2 EPOXY-RESIN MATRIX TERRAZZO-POURED EPOXY 

A. Thin-set, Epoxy-Resin Matrix Terrazzo:  Comply with NTMA's "Terrazzo Specifications and 

Design Guide" and manufacturer's written instructions for matrix and aggregate proportions and 

mixing. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. General Polymers Corporation; Terrazzo 1100. 

b. Key Resin Company; Key Epoxy Terrazzo. 

c. Master Terrazzo Technologies LLC; Morricite. 

d. TEC Specialty Construction Brands, Inc.; Tuff-Lite Epoxy Terrazzo. 

e. Terrazzo & Marble Supply Companies; Terroxy Resin Systems. 

2. Thickness:  3/8 inch nominal. 

3. Formulated Mix Color and Pattern:  To match existing Retain "Custom Mix Color and 

Pattern" Subparagraph below for custom design mixes.  If needed for decorative effect, 

insert requirements for toppings that include art objects or aggregates other than marble 

chips, such as granite, quartz, pea gravel, mother-of-pearl, recycled glass, or other 

suitable granules.  Not all granular material is compatible with every matrix; consult 

NTMA for recommendations. 

4. Custom Mix Color and Pattern:  Match existing. 

5. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 

entire line of Sherwin Williams colors. 

http://www.specagent.com/LookUp/?ulid=516&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793260&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793264&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793267&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815046&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815048&mf=04&src=wd
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B. Materials: 

1. Crack Isolation Membrane with Scrim: A two component, 100 percent solid flexible 

epoxy membrane applied at 40 square feet per gallon, yielding 40 mils in thickness. 

Provide Crack Isolation Membrane over 100% of surface to be covered with epoxy 

flooring- all floor levels. Provide scrim over all new and existing cracks as per 

manufactures recommendations. For all second and third floor applications, provide 

scrim over 100% of surface to be covered with epoxy flooring.  

a. Similar to “Epoflex” by General Polymers, Cincinnati Ohio. 

2. Primer:  Manufacturer's product recommended for substrate and use indicated. 

3. Thin-set Epoxy-Resin Matrix-Poured Epoxy:  Manufacturer's standard recommended for 

use indicated and in color required for mix indicated. 

a. Physical Properties without Aggregates: 

1) Hardness:  60 to 85 per ASTM D 2240, Shore D. 

2) Minimum Tensile Strength:  3000 psi per ASTM D 638 for a 2-inch 

specimen made using a "C" die per ASTM D 412. 

3) Minimum Compressive Strength:  10,000 psi per ASTM D 695, Specimen B 

cylinder. 

4) Chemical Resistance:  No deleterious effects by contaminants listed below 

after seven-day immersion at room temperature per ASTM D 1308. 

a) Distilled water. 

b) Mineral water. 

c) Isopropanol. 

d) Ethanol. 

e) 0.025 percent detergent solution. 

f) 1.0 percent soap solution. 

g) 10 percent sodium hydroxide. 

h) 10 percent hydrochloric acid. 

i) 30 percent sulfuric acid. 

j) 5 percent acetic acid. 

b. Physical Properties with Aggregates:  For resin blended with Georgia white 

marble, ground, grouted, and cured per requirements in NTMA's "Terrazzo 

Specifications and Design Guide"; comply with the following: 

1) Flammability:  Self-extinguishing, maximum extent of burning 1/4 inch per 

ASTM D 635. 

2) Thermal Coefficient of Linear Expansion:  0.0025 inch/inch per deg F for 

temperature range of minus 12 to plus 140 deg F per ASTM D 696. 
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4. Aggregates:  Comply with NTMA gradation standards for mix indicated and contain no 

deleterious or foreign matter. 

a. Abrasion and Impact Resistance:  Less than 40 percent loss per ASTM C 131. 

b. 24-Hour Absorption Rate:  Less than 0.75 percent. 

c. Dust Content:  Less than 1.0 percent by weight. 

5. Finishing Grout:  Resin based. 

2.3 EPOXY-RESIN MATRIX TERRAZZO BASE-PRECAST  

A. Epoxy Resin Matrix Terrazzo Base- Precast:  Minimum 3/8-inch-thick, reinforced epoxy resin 

matrix terrazzo base- precast cast in maximum lengths possible, but not less than 36 inches.  

Comply with NTMA's written recommendations for fabricating precast terrazzo base units in 

sizes and profiles indicated. 

1. Type:  Refer to details. 

2. Top Edge:  Radius edge with polished top surface. 

3. Outside Corner Units:  With finished returned edges at outside corner. 

4. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 

entire line of Sherwin Williams colors. 

2.4 STRIP MATERIALS 

A. Thin-Set Divider Strips:  L-type angle, 1/4 inch deep. 

1. Material:  White-zinc,  alloy Brass. 

2. Top Width:  1/8 inch, 1/4 inch. 

B. Control-Joint Strips:  Separate, double L-type angles, positioned back-to-back, that match 

material and color of divider strips and in depth required for topping thickness indicated. 

C. Accessory Strips:  Match divider-strip width, material, and color unless otherwise indicated.  

Use the following types of accessory strips as required to provide a complete installation: 

1. Base-bead strips for exposed top edge of terrazzo base. 

2. Edge-bead strips for exposed edges of terrazzo. 

2.5 MISCELLANEOUS ACCESSORIES 

A. Anchoring Devices: 

1. Strips:  Provide mechanical anchoring devices or adhesives for strip materials as 

recommended by manufacturer and required for secure attachment to substrate. 

2. Precast Epoxy Resin Matric Terrazzo:  Provide mechanical anchoring devices as 

recommended by fabricator for proper anchorage and support of units for conditions of 

installation and support. 
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B. Patching and Fill Material:  Terrazzo manufacturer's resinous product approved and 

recommended by manufacturer for application indicated. 

C. Joint Compound:  Terrazzo manufacturer's resinous product approved and recommended by 

manufacturer for application indicated. 

D. Resinous Matrix Terrazzo Cleaner:  Chemically neutral cleaner with pH factor between 7 and 

10 that is biodegradable, phosphate free, and recommended by sealer manufacturer for use on 

terrazzo type indicated. 

E. Sealer:  Slip- and stain-resistant, penetrating-type sealer that is chemically neutral; does not 

affect terrazzo color or physical properties; is recommended by sealer manufacturer; and 

complies with NTMA's "Terrazzo Specifications and Design Guide" for terrazzo type indicated. 

1. Surface Friction:  Not less than 0.6 according to ASTM D 2047. 

2. Acid-Base Properties:  With pH factor between 7 and 10. 

3. Sealers shall have a VOC content of 200 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and areas, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions, including levelness tolerances, 

have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Clean substrates of substances, including oil, grease, and curing compounds, that might impair 

terrazzo bond.  Provide clean, dry, and neutral substrate for terrazzo application. 

B. Concrete Slabs: 

1. Provide sound concrete surfaces free of laitance, glaze, efflorescence, curing compounds, 

form-release agents, dust, dirt, grease, oil, and other contaminants incompatible with 

terrazzo. 

a. Shot-blast surfaces with an apparatus that abrades the concrete surface, contains 

the dispensed shot within the apparatus, and recirculates the shot by vacuum 

pickup. 

b. Repair damaged and deteriorated concrete according to terrazzo manufacturer's 

written recommendations. 

c. Use patching and fill material to fill holes and depressions in substrates according 

to terrazzo manufacturer's written instructions. 
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C. 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. 

1) Perform tests so that each test area does not exceed 200 sq. ft., and perform 

not less than two tests in each installation area and with test areas evenly 

spaced in installation areas. 

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. 

c. Proceed with installation only after substrates pass testing. 

D. Protect other work from water and dust generated by grinding operations.  Control water and 

dust to comply with environmental protection regulations. 

1. Erect and maintain temporary enclosures and other suitable methods to limit water 

damage and dust migration and to ensure adequate ambient temperatures and ventilation 

conditions during installation. 

3.3 EPOXY-RESIN MATRIX TERRAZZO INSTALLATION- POURED EPOXY 

A. Comply with NTMA's written recommendations for terrazzo and accessory installation. 

B. Place, rough grind, grout, cure grout, fine grind, and finish terrazzo according to manufacturer's 

written instructions and NTMA's "Terrazzo Specifications and Design Guide." 

C. Installation Tolerance:  Limit variation in terrazzo surface from level to 1/4 inch in 10 feet; 

noncumulative. 

D. Ensure that matrix components and fluids from grinding operations do not stain terrazzo by 

reacting with divider and control-joint strips. 

E. Delay fine grinding until heavy trade work is complete and construction traffic through area is 

restricted. 

F. Flexible Reinforcing Membrane: 

1. Prepare and prefill substrate cracks with membrane material. 

2. Install membrane to produce full substrate coverage in areas to receive terrazzo. 

3. Reinforce membrane with fiberglass scrim at substrate cracks and at all slabs other than 

slabs-on-grade. 

4. Prepare membrane according to manufacturer's written instructions before applying 

substrate primer. 
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G. Primer:  Apply to terrazzo substrates according to manufacturer's written instructions. 

H. Strip Materials: 

1. Divider and Control-Joint Strips: 

a. Locate divider strips in locations indicated. 

b. Install control-joint strips back to back directly above concrete-slab control joints. 

c. Install control-joint strips with 1/4-inch gap between strips, and install sealant in 

gap. 

d. Install strips in adhesive setting bed without voids below strips, or mechanically 

anchor strips as required to attach strips to substrate, as recommended by strip 

manufacturer. 

2. Accessory Strips:  Install as required to provide a complete installation and in locations 

indicated. 

3. Abrasive Strips:  Install with surface of abrasive strip positioned 1/16 inch higher than 

terrazzo surface. 

3.4 EPOXY RESIN MATRIX TERRAZZO INSTALLATION BASE-PRECAST 

A. Install epoxy resin matrix terrazzo base-precast using method recommended by NTMA and 

manufacturer unless otherwise indicated. 

B. Do not install base-precast that are chipped, cracked, discolored, or not properly finished. 

C. Seal joints between base-precast with joint compound matching precast terrazzo matrix. 

3.5 REPAIR 

A. Cut out and replace terrazzo areas that evidence lack of bond with substrate.  Cut out terrazzo 

areas in panels defined by strips and replace to match adjacent terrazzo, or repair panels 

according to NTMA's written recommendations, as approved by Architect. 

3.6 CLEANING AND PROTECTION 

A. Cleaning: 

1. Remove grinding dust from installation and adjacent areas. 

2. Wash surfaces with cleaner according to NTMA's written recommendations and 

manufacturer's written instructions; rinse surfaces with water and allow them to dry 

thoroughly. 

B. Sealing: 

1. Seal surfaces according to NTMA's written recommendations. 
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2. Apply sealer according to sealer manufacturer's written instructions. 

C. Protection:  Provide final protection and maintain conditions, in a manner acceptable to 

Installer, that ensure that terrazzo is without damage or deterioration at time of Substantial 

Completion. 

END OF SECTION 09 66 23 



Tetra Tech TILE CARPETING 

Architects & Engineers Project No. 339070-22003 09 68 13 / Page 1 

SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Carpet tile. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include manufacturer's written data on physical 

characteristics, durability, and fade resistance. Include installation recommendations for each 

type of substrate. 

1. Carpet tile. 

2. Trowelable leveling and patching compounds. 

3. Adhesives. 

4. Metal edge/transition strip. 

B. Shop Drawings:  Show the following: 

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 

cutouts are required in carpet. 

2. Carpet type, color, and dye lot. 

3. Seam locations, types, and methods. 

4. Type of subfloor. 

5. Type of installation. 

6. Pattern type, repeat size, location, direction, and starting point. 

7. Pile direction. 

8. Type, color, and location of edge, transition, and other accessory strips. 

9. Transition details to other flooring materials. 

10. Base details. 

C. Samples for Verification and Initial Color Selection:  For each of the following products and 

for each color and texture required.  Label each Sample with manufacturer's name, material 

description, color, pattern, and designation indicated on Drawings and in schedules. 

09 68 13 
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1. Carpet Tile:  Full-size Sample. 

2. Exposed Edge, Transition, and Other Accessory Stripping:  12-inch- long Samples. 

D. Sample Warranty:  For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 

procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

B. Warranty: Executed special warranty. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Carpet Tile:  Full-size units equal to 5 percent of amount installed for each type indicated, 

but not less than 10 sq. yd. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the International Certified 

Floorcovering Installers Association at the Commercial II certification level. 

B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 

assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

C. Floor Radiant Panel Test: Flooring material meets the ASTM E -648 Radiant Panel Test, Class 

1 requirements.  

D. Mockups:  Build mockups to verify selections made under Sample submittals and to 

demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.10 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity 

conditions are maintained at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 

bond with adhesive and concrete slabs have pH range recommended by carpet tile 

manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 

install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of 

carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 

failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, 

dimensional stability, loss of tuft bind strength, loss of face fiber, and delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE C1 

A. Basis of design product: Subject to compliance with requirements, provide, “Design Local 

Collection by Mannington Commercial” or by the following:  

1. Or approved equal. 

B. Pattern: Design Local Collection – “Nashville.”   

C. Color:  As selected by Architect from manufacturer's full range. 

D. Fiber Content:  100 percent nylon 6, 6. 

E. Fiber Type:  Invista Antron Lumena. 

F. Pile Characteristic:  Textured Pattern Loop Pile/ Tip Shear Patterned Loop. 
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G. Pile Thickness:  0.126 inches. 

H. Stitches:  11.33 per inch. 

I. Gage:  5/ 64.  

J. Face Weight:  24 oz. /sq. yd. 

K. Primary Backing/Backcoating:  100% Synthetic. 

L. Secondary Backing:   

1. Mannington: Infinity Modular. 

M. Size:  18 by 36 inches. 

N. Applied Soil-Resistance Treatment:  Manufacturer's standard material. 

O. Antimicrobial Treatment:  Manufacturer's standard material. 

P. Performance Characteristics:  As follows: 

1. Appearance Retention Rating: Moderate traffic, 2.5 minimum according to 

ASTM D 7330. 

2. Critical Radiant Flux Classification:  Not less than Class A-0.45 W/sq. cm. 

3. Electrostatic Propensity:  Less than 3.0 kV according to AATCC 134. 

4. Emissions:  Provide carpet tile that complies with testing and product requirements of 

CRI's "Green Label Plus" program. 

5. Emissions:  Provide carpet tile that complies with the product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 

formulation provided or recommended by carpet tile manufacturer. 

1. Basis-of-Design Products: Subject to compliance with requirements, provide the 

following Ardex product or a comparable product: 

a. Portland Cement-Based Flash Patching and Skim Coating: Feather Finish. 

b. Portland Cement-Based Patching: SD-P. 

c. Portland Cement-Based Self-Leveling Underlayment: K-10/K-60 Self-Leveling 

Underlayment Concrete. 



Tetra Tech TILE CARPETING 

Architects & Engineers Project No. 339070-22003 09 68 13 / Page 5 

B. Adhesives:  Water-resistant, mildew-resistant, non-staining, pressure-sensitive type to suit 

products and subfloor conditions indicated, that complies with flammability requirements for 

installed carpet tile and is recommended by carpet tile manufacturer for releasable installation. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Metal Edge/Transition Strips:  Extruded aluminum with finish selected by Architect, of profile 

and width shown, of height required to protect exposed edge of carpet, and of maximum 

lengths to minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for maximum moisture content, alkalinity range, installation tolerances, and other 

conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and 

potential defects. 

B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 

materials that may interfere with adhesive bond.  Determine adhesion and dryness 

characteristics by performing bond and moisture tests recommended by carpet tile 

manufacturer. 

2. Subfloor finishes comply with requirements specified in Section 03 30 00 "Cast-in-Place 

Concrete" for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

4. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 

with installation only after substrates pass testing. 

5. Moisture Testing:  Perform tests recommended by manufacturer and as follows.  Proceed 

with installation only after substrates pass testing. 

a. Perform anhydrous calcium chloride test, 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. 

1) At a minimum, test concrete substrates in at least 3 locations in separate 

parts of the floor for applications of 2000 square feet or less; provide one 

additional test location for each additional 1000 square feet, or fraction 

thereof. 
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b. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed with 

installation only after substrates have maximum 75 percent relative humidity level 

measurement. 

C. For wood subfloors, verify the following: 

1. Underlayment over subfloor complies with requirements specified in Section 06 10 00 

"Rough Carpentry." 

2. Underlayment surface is free of irregularities and substances that may interfere with 

adhesive bond or show through surface. 

D. Existing Floors: Condition of existing subfloor is unknown prior to removal of existing 

flooring. If, after removal of existing flooring, subfloor requires leveling, patching, or filling, 

notify Architect in writing. 

1. Asbestos Abatement Areas: In areas where removal of existing flooring is included in 

asbestos abatement procedures, coordinate with entity responsible for abatement to 

ensure patching and repair is compatible with requirements for installation of carpet. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with 

carpet tile manufacturer's written installation instructions for preparing substrates indicated to 

receive carpet tile installation. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 

instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, 

holes and depressions 1/8 inch wide or wider and protrusions more than 1/32 inch unless more 

stringent requirements are required by manufacturer's written instructions. 

1. Ensure patching and repair materials are compatible with carpet tile. 

2. Levelness Tolerances: Apply patching and repair materials to provide levelness of floor 

substrate within 1/4 inch in 10 feet, unless more stringent levelness is recommended or 

required by carpet tile manufacturer. 

3. Flash Patching and Skim Coating: Apply flash patching material to areas with 1/8 inch or 

less depression. 

4. Patching: Apply patching material to areas with 1/8 inch or greater depression. 

5. Self-Leveling Underlayment: Apply self-leveling material to areas where flash patching 

and patching described above cannot provide smooth, level surface acceptable to receive 

carpet tile. 
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C. Remove coatings, including curing compounds, and other substances that are incompatible with 

adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical 

methods recommended in writing by carpet tile manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's 

written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 

C. Maintain dye lot integrity.  Do not mix dye lots in same area. 

D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 

furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut 

edges as recommended by carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable 

flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 

by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining 

marking device. 

G. Install pattern parallel to walls and borders. 

H. Stagger joints of carpet tiles so carpet tile grid is offset from access flooring panel grid.  Do not 

fill seams of access flooring panels with carpet adhesive; keep seams free of adhesive. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner 

recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 

3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor 

Installations." 

C. Protect carpet tile against damage from construction operations and placement of equipment and 

fixtures during the remainder of construction period.  Use protection methods indicated or 

recommended in writing by carpet tile manufacturer. 

END OF SECTION 09 68 13 
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SECTION 09 91 00 – PAINTING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of paint systems, for the following: 

1. Exterior applications. 

2. Interior applications. 

 

a. Painting systems indicated on Drawings and in Schedules applied to new and 

existing exterior and interior surfaces and related components including but not 

limited to items such as hollow metal doors frames, doors, access doors, trim 

pieces, window sash, trim and previously painted cabinet heater/fin tube 

enclosures, exposed ductwork etc., unless otherwise indicated, including 

appropriate surface preparation for all new or existing surfaces to be painted 

including previously painted surfaces and surfaces with existing wall coverings 

B. Section includes surface preparation and application of wood finishes. 

1. Wood Refinishing as indicated on Drawings and in Schedules applied to new and 

existing   interior surfaces and related components including but not limited to items such 

as door frames, doors, access doors, trim and molding pieces, window sash and trim, 

wood panel walls and doors etc., unless otherwise indicated, including appropriate 

surface preparation for all new or existing surfaces to be refinished including previously 

painted surfaces and surfaces with existing wall coverings. 

 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 

requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior CMU (painted). 

2. Exterior CMU (stained). 

3. Exterior steel. 

09 91 00 
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4. Exterior galvanized-metal. 

5. Exterior aluminum (where indicated). 

6. Exterior wood (bleeding woods and knots). 

7. Exterior wood (non-bleeding woods). 

8. Exterior portland cement (stucco). 

9. Exterior exposed metal trim at portland cement (stucco). 

10. Exterior exposed PVC. 

11. Exterior Brick. 

12. Interior concrete, vertical surfaces. 

13. Interior concrete, vertical surfaces (deep tone accent colors). 

14. Interior CMU. 

15. Interior CMU (deep tone accent colors). 

16. Interior steel. 

17. Interior steel (deep tone accent colors). 

18. Interior previously painted cabinet heater/fin tube enclosures. 

19. Interior steel piping, piping supports and hangers. 

20. Interior galvanized-metal. 

21. Interior galvanized-metal (metal deck). 

22. Interior galvanized metal (metal deck, deep tone accent colors). 

23. Interior aluminum (where indicated). 

24. Interior wood. 

25. Interior wood (deep tone accent colors). 

26. Interior hardboard (stage floor). 

27. Interior fiberglass reinforced polyester (FRP). 

28. Interior plaster. 

29. Interior plaster (deep tone accent colors). 

30. Interior gypsum board. 

31. Interior gypsum board (deep tone accent colors). 

32. Interior plaster. 

33. Interior plaster (deep tone accent colors). 

34. Interior gypsum board. 

35. Interior gypsum board (deep tone accent colors). 

36. Interior plaster. 

37. Interior plaster (deep tone accent colors). 

38. Interior gypsum board. 

39. Interior gypsum board (deep tone accent colors). 

40. Interior insulation-covering. 

41. Interior insulation-covering (deep tone accent colors). 

42. TV studio wall paint. 

43. Textured plaster. 

44. Interior stained wood (closed or open grain). 

45. Interior stained wood (closed or open grain). 

46. Interior clear finish wood (closed grain). 

47. Interior clear finish wood (closed grain). 

B. Samples for Verification and Initial Color Selection:  For each type of finish system and in each 

color and gloss of finish indicated. 
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1. Submit Samples on rigid backing, 8 inches square. 

a. For wood finishes, submit Samples on representative samples of actual wood 

substrates, 8 inches square. 

2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to finish system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

2. VOC content. Tints and/or colorant shall add no additional VOC to final product. Provide 

3rd party certification of VOC content. 

D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 

a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 

Product Information” report. Manual shall include an Area Summary with finish 

schedule, Area Detail designating where each product/color/finish was used, product data 

pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 

and color samples of each color and finish used. All information contained in a self-

bound 3 ring hole punched catalog. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  10 percent, but not less than 1 gal. of each material and color applied. 

2. Stains and Transparent Finishes:  10 percent, but not less than 1 gal. of each material and 

color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying finishes specified in 

this Section, who has successfully completed a minimum of five previous projects similar in 

nature, size, and extent to this Project; familiar with special requirements indicated; and with 

sufficient trained staff to apply manufacturer's products according to specified requirements.  
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B. Mockups:  Apply mockups of each finish system indicated to verify preliminary selections 

made under sample submittals and to demonstrate aesthetic effects and set quality standards for 

materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each finish system specified in Part 3. 

a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. 

b. Other Items:  Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 

temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply finishes only when temperature of surfaces to be coated and surrounding air temperatures 

are between 50 and 95 deg F. 

B. Do not apply finishes when relative humidity exceeds 85 percent; at temperatures less than 5 

deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior finishes in snow, rain, fog, or mist. 

D. Lighting:  Do not install finishes until a lighting level of not less than 80 fc is provided on the 

surfaces to receive finishing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 

http://www.specagent.com/LookUp/?ulid=548&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
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2. PPG Architectural Finishes, Inc. 

3. Sherwin-Williams Company (The). 

B. Submittals containing manufactures other than stated above, will require a product by product 

comparison for each type of paint. All Comparable equals are to be matched with corresponding 

Sherwin Williams specified products. 

C. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to products listed in Part 3 articles for 

the application indicated. 

2.2 MATERIALS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each finish system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a finish system, provide products recommended in writing by 

manufacturers of topcoat for use in finish system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a finish system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  All paint products shall meet New York requirements for Volatile Organic 

Compound (VOC) and Ozone Transport Commission (OTC) regulations, January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

1. 25 percent of surface area will be painted with deep tones. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 

meter as follows: 

a. Concrete:  12 percent. 

b. Masonry (Clay and CMU):  12 percent. 

c. Wood:  15 percent. 

d. Gypsum Board:  12 percent. 

e. Plaster: 8 percent. 

http://www.specagent.com/LookUp/?uid=123456815222&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
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B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

C. Plaster Substrates:  Verify that plaster is fully cured. 

D. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be finished.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and finishing. 

1. After completing finishing operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of finishes, including dust, dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce finish systems indicated. 

C. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 

not paint surfaces if moisture content or alkalinity of surfaces to be coated exceeds that 

permitted in manufacturer's written instructions. 

D. Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if moisture 

content or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in 

manufacturer's written instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 

recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 3, "Power Tool Cleaning." 

2. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal by 

mechanical methods to produce clean, lightly etched surfaces that promote adhesion of 

subsequently applied paints. 

H. Galvanized Metal/Galvanized Deck, Factory Primed Surface-Coordinate with approved paint 

manufacture on compatibility of paint finish coats to factory prime surface.   
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I. Aluminum Substrates:  Remove loose surface oxidation. 

J. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 

in writing by topcoat manufacturer for coating system indicated. 

2. Apply wood filler paste to open-grain woods to produce smooth, glasslike finish. 

3. Sand surfaces that will be exposed to view and dust off. 

4. Prime edges, ends, faces, undersides, and back sides of wood. 

5. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

K. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 

that might impair bond of paints to substrates. 

L. Alteration Work:  Comply with applicable surface preparation requirements specified and as 

recommended by finish materials manufacturer for existing surfaces to receive paint or other 

finishes, including cleaning, sanding, and roughening as required for proper adherence of new 

finish material. 

1. Existing Woodwork: Strip existing wood finish to bare wood using commercially 

available solvents compatible with finish.  Use in strict accordance with manufacturer's 

printed instructions.  After stripping operation is complete and surface is dry, sand 

surface with sandpaper, using random orbital sanding machine. 

3.3 APPLICATION 

A. Apply finishes according to manufacturer's written instructions. 

1. Use applicators and techniques suited for finish and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, paint surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Paint back sides of access panels, removable or hinged covers, and similar hinged items 

to match exposed surfaces. 

4. Do not apply paints over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied.  Tint undercoats to match color of finish coat, but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color breaks. 
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E. Alterations:  Finish new surfaces adjacent to unaltered existing surfaces with finish of same type 

and surface texture as corresponding adjacent surfaces, unless otherwise indicated.  Finish 

patched, damaged, or extended surfaces to match existing surfaces. 

F. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 

and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

e. Metal conduit. 

f. Plastic conduit. 

g. Tanks that do not have factory-applied final finishes. 

h. Duct, equipment, pipe and insulation having cotton or canvas insulation covering 

or another paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 

b. Uninsulated metal piping. 

c. Uninsulated plastic piping. 

d. Pipe hangers and supports. 

e. Metal conduit. 

f. Plastic conduit. 

g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or another paintable jacket material. 

h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 

outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 

inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 

2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 

additional coats as needed to provide dry film thickness that complies with paint 

manufacturer's written recommendations. 
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3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from finish operation.  Correct damage by cleaning, 

repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged 

condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced finished surfaces. 

3.6 EXTERIOR PAINTING SCHEDULE 

A. CMU Substrates (Painted): 

1. First Coat: 

a. Benjamin Moore & Co.; Ultra-Spec Int/Ext Hi Build Block Filler 0609. 

b. PPG Paints; Speedhide Interior/Exterior Latex Block Filler 6-7. 

c. Sherwin-Williams Company (The); Prep Rite Latex Block Filler B25W25. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; N447 Ultra Spec Exterior Flat Acrylic. 

b. PPG Paints; Speedhide Interior/Exterior Flat Acrylic Latex 6-610. 

c. Sherwin-Williams Company (The); A100 Latex Flat House Paint A6. 

B. CMU Substrates (Stained): 

1. First, Second and Third Coats: 

a. Benjamin Moore & Co.; Insl-X Tuffcrete WB Concrete Stain CST 2XXX. 

b. PPG Paints; Perma-Crete Color Seal Acrylic Concrete Stain 4-4210 Series. 

c. Sherwin-Williams Company (The); H & C ColorTop Concrete Stain Solid Color 

Water based 111.08 Concrete Stain. 

C. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints; Inc.; Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 

90-712. 

c. Sherwin-Williams Company (The); Pro Industrial Pro-Cryl® Universal Primer; 

B66 Series at 1.9-3.8 mils DFT. 

http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
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2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Gloss, HP28 or S/G Enamel 

HP29. 

b. PPG Paints; Inc.; Pitt-Tech Industrial DTM Acrylic Gloss 90-374. 

c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Semi-Gloss; B53 Series at 1.4-1.7 DFT. 

D. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints; Inc.; Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 

90-712. 

c. Sherwin-Williams Company (The); Pro Industrial Pro-Cryl® Universal Primer; 

B66 Series at 1.9-3.8 mils DFT. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Low Luster HP29 or Semi-

Gloss HP29. 

b. PPG Paints; Speedhide Exterior Acrylic Latex Satin 6-2045XI or Semi-Gloss 6-

900XI. 

c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT.  

E. Aluminum Substrates (Where Indicated): 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints; Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial Pro-Cryl® Universal Primer; 

B66 Series at 1.9-3.8 mils DFT. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Gloss Enamel HP28 or 

Semi-Gloss HP29. 

b. PPG Paints; Pitt-Tech Industrial DTM Acrylic Gloss 90-374. 

c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT. 
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F. Wood Substrates (Bleeding Woods and Knots):  

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Alkyd Exterior Primer 176. 

b. PPG Paints; Seal Grip Alkyd Universal Primer 17-941NF. 

c. Sherwin-Williams Company (The); Exterior Oil-Based Wood Primer 

(Y24W8020). 

 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; N448 Ultra Spec Exterior Satin Acrylic or Gloss N449. 

b. PPG Paints: Speedhide Exterior Acrylic Satin 6-2045XI or Semi-Gloss 6-900XI. 

c. Sherwin-Williams Company (The); Resilience Exterior Acrylic with Early 

Moisture Resistance. 

G. Wood and Plywood Substrates (Non-Bleeding Woods):  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer 023. 

b. PPG Paints: Speedhide Exterior Latex Wood Primer 6-609. 

c. Sherwin-Williams Company (The); Exterior Latex Wood Primer (B42W8041). 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec Exterior Satin, N448 or Gloss N449. 

b. PPG Paints: Speedhide Exterior Acrylic Latex Satin 6-2045XI or Semi-Gloss 6-

900XI. 

c. Sherwin-Williams Company (The) A100 Exterior Latex Satin (A82) or Gloss 

(A8). 

H. Portland Cement (Stucco) Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Ultra Spec Masonry High Build Masonry Primer 609. 

b. PPG Paints: Perma-Crete High Build Acrylic Primer 4-2. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; N447 Ultra Spec Exterior Flat Acrylic. 

b. PPG Paints: Speedhide Exterior 100% Acrylic Flat 6-650XI. 

c. Sherwin-Williams Company (The); Loxon® XP Waterproofing Masonry Coating 

Flat; LX11-50 Series at 6.5-8.4 mils DFT. 
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I. Exposed Metal Trim at Portland Cement (Stucco) Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 

90-712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec DTM Acrylic Gloss Enamel HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Gloss 90-374. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic. 

J. Exposed PVC Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Insl-X Stix Waterborne Bonding Primer SXA-110. 

b. PPG Paints: Pitt-tech Int./Ext. Primer DTM Industrial Enamel 90-712. 

c. Sherwin-Williams Company (The); Extreme Bond Primer B51W00150. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec Ext, Gloss N449. 

b. PPG Paints: Pitt-Tech Plus Int./Ext. Semi-Gloss DTM Industrial Enamel 90-1210. 

c. Sherwin-Williams Company (The): Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT. 

K. Exposed Brick:  

1. First Coat: 

a. Benjamin Moore & Co.; Ultra Spec Masonry Int/Ext 100% Acrylic Sealer 608. 

b. PPG Paints.; Perma-Crete Interior/Exterior Acrylic Alkali Resistant Primer 4-

603XI. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer/Sealer 

Exterior Latex LX02W0050. 

2. Second and Third Coats: (Satin): 

a. Benjamin Moore & Co.; Regal Select Exterior High Build Low Lustre Finish N401. 

b. PPG Paints.; Perma Crete Interior/exterior 100% Acrylic Hi Build 4-422XI. 

c. Sherwin-Williams Company (The); Loxon® Self-Cleaning Acrylic Coating-Flat; 

LX13-50 Series at 2.0-2.9 DFT. 
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3.7 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Vertical Surfaces: 

1. First Coat: 

a. Benjamin Moore & Co.; Moore’s Acrylic Masonry Primer 066. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

(LX02W0050). 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

B. Concrete Substrates, Vertical Surfaces (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Moore’s Acrylic Masonry Primer 066. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

(LX02W0050). 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); ProMar 200 Zero VOC S/G B31-2600. 

C. CMU Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 

b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 

c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 
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D. CMU Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec Masonry Int-Ext Hi-Build Block Filler 571. 

b. PPG Paints: Speedhide Interior/Exterior Latex Block Filler 6-7. 

c. Sherwin-Williams Company (The); PrepRite Block Filler B25W25. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G (B66-

20 DTM Acrylic Coating S/G (B66-W01151 Series) or Gloss (B66-W01051 

Series). 

E. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29, or 

Gloss HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 

c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT. 

F. Steel Substrates (Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29 or Gloss 

HP28. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 
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c. Sherwin-Williams Company (The); Sherwin-Williams Company (The); Pro 

Industrial™ Waterbased Alkyd Urethane Enamel Low-Gloss or Semi-Gloss; B53 

Series at 1.4-1.7 DFT. 

G. Previously Painted Steel Cabinet Heaters/ Fin tube Enclosures- up to 250 degrees: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P06. 

b. PPG Paints; PPG Paints: Pitt Tech DTM Acrylic Metal Primer 90-712 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66A50. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Super Spec HP Urethane Alkyd Gloss. 

b. PPG Paints; PPG Paints Pitt Tech Plus DTM Acrylic Semi-Gloss 4216 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-W01151/B66-W01051). 

H. Steel Piping, Piping Supports and Hangers: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66W1. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Latex Semi-Gloss 6-500. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G 

(B66-W01151/B66-W01051). 

I. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Sherwin Williams Pro Industrial Pro Cryl 

Universal Primer B66-1310. 
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2. Second and Third Coats: 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29. 

b. PPG Paints: Pitt-Tech Industrial DTM Acrylic Satin 90-474. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G (B6 

6-W01151/B66-W01051). 

J. Galvanized-Metal Substrates (Metal Deck): 

1. First Coat: 

a. Benjamin Moore & Co.; Coronado Super Kote 5000 Dry Fall Latex Flat 105 or 

Semi-Gloss 112. 

b. PPG Paints: Speed Super Tech Latex Dry Fog Spray Paint 6-724XI. 

c. Sherwin-Williams Company (The); Pro Industrial Waterborne Acrylic Dry Fall 

Eggshell B42W200082. 

2. Second and Third Coats: 

a. Benjamin Moore & Co.; Coronado Super Kote 5000 Dry Latex Semi-Gloss 112. 

b. PPG Paints: Speed Super Tech Latex Dry Fog Spray Paint 6-724XI. 

c. Sherwin-Williams Company (The); Pro Industrial Waterborne Acrylic Dry Fall 

Eggshell B42W0082. 

K. Galvanized-Metal Substrates (Metal Deck, Deep Tone Accent Colors): 

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Primer Finish 

B66 Series. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; Ultra Spec HP DTM Acrylic Semi-Gloss HP29 or Gloss 

HP28. 

b. PPG Paints: Pitt-Tech Interior /Exterior Satin DTM Industrial Enamel 90-474. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G or 

Gloss B66 Series. 

L. Aluminum Substrates (Where indicated): 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec HP Acrylic Metal Primer P04. 

b. PPG Paints: Pitt-Tech Interior/Exterior Industrial DTM Primer/Finish Enamel 90-

712. 

c. Sherwin-Williams Company (The); DTM Acrylic Primer Finish B66W1. 
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2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Eggshell N538. 

b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 

c. Sherwin-Williams Company (The); Pro Industrial DTM B66 Series.  

M. Wood Substrates:  

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 

b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 

c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

B31 Series. 

N. Wood Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex Primer N023. 

b. PPG Paints: Seal Grip Latex Primer/Finish 17-951. 

c. Sherwin-Williams Company (The); Premium Interior Wall and Wood Primer 

B28W8111. 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; Ultra Spec 500 Interior Semi-Gloss N539. 

b. PPG Paints: Speedhide Interior Semi-Gloss Latex 6-500. 

c. Sherwin-Williams Company (The); Pro Industrial DTM Acrylic Coating S/G or 

Gloss B66 Series.  

O. Fiberglass Reinforced Polyester (FRP) Substrates: 

1. First Coat: Lightly sand before primer coat. 

a. Benjamin Moore & Co.; 023 Fresh Start 100% Acrylic Primer. 

b. PPG Paints: Seal Grip Acrylic Universal Primer 17-921. 

c. Sherwin-Williams Company (The); Extreme Bond Primer B51W00150. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; V510 Coratech Semi-Gloss Acrylic Aliphatic Urethane 

Coating. 

b. PPG Paints: Pitt Tech Plus Acrylic Semi-Gloss Enamel 90-1210. 
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c. Sherwin-Williams Company (The); Pro Industrial™ Waterbased Alkyd Urethane 

Enamel Low-Gloss or Semi-Gloss; B53 Series at 1.4-1.7 DFT. 

P. Plaster Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Super Spec Int/Ext 100% Acrylic Masonry Sealer N066. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Zero Interior Latex Eggshell 6-4310. 

c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Egg Shell 

(B20-2600 Series). 

Q.  Plaster Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Primer 023. 

b. PPG Paints: Perma-Crete Alkali-Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Loxon Concrete & Masonry Primer 

LX02W0050. 

2. Second and Third Coats (Eggshell): Additional coats may be required. 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Zero Interior Latex Eggshell 6-4310. 

c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Egg Shell 

(B20-2600 Series). 

R. Gypsum Board Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600). 

2. Second and Third Coats (Eggshell): 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Low 

Sheen (B20-Series). 
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S. Gypsum Board Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600). 

2. Second and Third Coats (Eggshell): Additional coats may be required. 

a. Benjamin Moore & Co.; N538 Ultra Spec 500 Interior Eggshell. 

b. PPG Paints: Speedhide Interior Latex Eggshell 6-411. 

c. Sherwin-Williams Company (The); Pro Mar 200 0 VOC Interior Latex Low Sheen 

(B24-2600 Series). 

T. Insulation-Covering Substrates: 

1. First Coat: 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); PrepRite® ProBlock® Interior-Exterior Latex 

Primer-Sealer at 1.4 DFT. 

2. Second and Third Coats (Semi-Gloss): 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Zero Interior Semi-Gloss Latex 6-4510. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28W02600). 

U. Insulation-Covering Substrates (Deep Tone Accent Colors):  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Fresh Start Multi-Purpose Latex N023. 

b. PPG Paints: Speedhide Interior Latex Primer/Sealer 6-2. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex Primer 

(B28-2600). 

2. Second and Third Coats (Semi-Gloss): Additional coats may be required. 

a. Benjamin Moore & Co.; N539 Ultra Spec 500 Interior Semi-Gloss. 

b. PPG Paints: Speedhide Zero Interior Semi-Gloss Latex 6-4510. 

c. Sherwin-Williams Company (The); Pro Mar 200 Zero VOC Interior Latex S/G 

(B31-2600 Series). 
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V. Textured Plaster/Gypsum Substrates Ceilings:  

1. First Coat: Use tinted primer. 

a. Benjamin Moore & Co.; Ultra Spec Masonry Interior/Exterior Acrylic Masonry 

Sealer 608.   

b. PPG Paints: Perma-Crete Alkali Resistant Primer 4-603. 

c. Sherwin-Williams Company (The); Multi-Purpose, interior/exterior latex 

primer/sealer B51-450 series. 

2. Second and Third Coats (Flat): Additional coats may be required. 

a. Benjamin Moore & Co.; Coronado TexCrete WB Acrylic Masonry Waterproofer 

Medium Finish, 3196. 

b. PPG Paints: Perma-Crete 100% Acrylic Texture Coating 4-50 Series. 

c. Sherwin-Williams Company (The); Ultra-Crete Textured Masonry Topcoat 

A44W800 Series. 

3.8 INTERIOR WOOD-FINISH-SYSTEM SCHEDULE 

A. Stained Wood (Closed or Open Grain): 

1. First Coat: 

a. Benjamin Moore & Co.; Lenmar Interior Waterborne Stain. 

b. PPG Paints: Olympic Interior Low VOC Oil Stain 44500. 

c. Sherwin-Williams Company (The); Minwax Wood Finish 250 VOC Compliant 

Stain (7107 Series). 

2. Second and Third Coats (Eggshell/Low Lustre): 

a. Benjamin Moore & Co.; Benwood Stays Clear Stain Acrylic Polyurethane N423. 

b. PPG Paints: Olympic Interior Satin Polyurethane 43886. 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945) 

B. Stained Wood (Closed or Open Grain): Apply wood grain filler to open grain wood. 

1. First Coat: 

a. Benjamin Moore & Co.; Lenmar Interior Waterborne Stain. 

b. PPG Paints: Olympic Interior Low VOC Oil Stain 44500. 

c. Sherwin-Williams Company (The); Minwax Wood Finish 250 VOC Compliant 

Stain (7107 Series) 

2. Second and Third Coats (Semi-Gloss/High Gloss): 

a. Benjamin Moore & Co.; Benwood Stays Clear Semi-Gloss Acrylic Polyurethane 

N422. 

b. PPG Paints: Olympic Interior Semi-Gloss Satin Polyurethane 43886. 
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c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Semi-Gloss 

(009919937) or Gloss (009919929) 

C. Clear Finish Wood (Closed Grain): 

1. First Coat: 

a. Benjamin Moore & Co.; Benwood Stays Clear Acrylic Polyurethane N423.   

b. PPG Paints: Olympic Interior Gloss Polyurethane 43886 (Quart size only-OTC). 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945). 

2. Second and Third Coats (Satin/Low Lustre): 

a. Benjamin Moore & Co.; Benwood Stays Clear Satin Acrylic Polyurethane N423. 

b. PPG Paints: Olympic Interior Satin Polyurethane 43884 thinned (Quart size only 

– OTC). 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945). 

D. Clear Finish Wood (Closed Grain):  

1. First Coat: 

a. Benjamin Moore & Co.; Benwood Stays Clear Acrylic Polyurethane N422. 

b. PPG Paints: Olympic Interior Gloss Polyurethane 43884 thinned (Quart size only 

– OTC). 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Satin 

(009919945) 

2. Second and Third Coats (Semi-Gloss/High Gloss): 

a. Benjamin Moore & Co.; Benwood Stays Clear Semi-Gloss Acrylic Polyurethane 

N422. 

b. PPG Paints: Olympic Interior Semi-Gloss Polyurethane 43884 (Quart size only – 

OTC). 

c. Sherwin-Williams Company (The); Minwax High Build Polyurethane Semi-gloss 

(009919945). 

END OF SECTION 09 91 00 

http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790990&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791041&mf=04&src=wd


Tetra Tech HIGH-PERFORMANCE COATINGS 

Architects & Engineers Project No. 339070-22003 09 96 00 / Page 1 

SECTION 09 96 00 – HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems, for 

the following: 

1. Exterior applications. 

2. General use interior applications. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product for substrates indicated.  Include preparation 

requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior steel. 

2. Exterior Steel – Gas Piping  

3. Exterior galvanized metal. 

4. Exterior wood. 

5. Exterior aluminum. 

6. Exterior urethane. 

7. Exterior CMU. 

8. Exterior Cement Board. 

9. Interior concrete, vertical surfaces. 

10. Interior concrete floors in janitor closets. 

11. Interior concrete floors in classrooms corridors and kitchen storage rooms. 

12. Interior concrete floors in mechanical rooms. 

13. Interior concrete floors in stage and auditorium. 

14. Interior concrete floors in locker rooms (slip-resistant). 

15. Interior CMU, smooth finish. 

16. Interior CMU, rough industrial finish. 

17. Interior steel, galvanized-metal, and non-ferrous metal. 

18. Interior wood with previously applied coatings. 

19. Interior gypsum board and plaster (non-wet environments). 

09 96 00 
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B. Samples for Verification and Initial Selection:  For each type of coating system and in each 

color and gloss of topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches square. 

2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

2. VOC content. 

D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 

a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 

Product Information” report. Manual shall include an Area Summary with finish 

schedule, Area Detail designating where each product/color/finish was used, product data 

pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 

and color samples of each color and finish used. All information contained in a self-

bound 3 ring hole punched catalog. 

1.5 QUALITY ASSURANCE 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  10 percent, but not less than 1 gal. of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying high performance 

coatings specified in this Section, who has successfully completed a minimum of five previous 

projects similar in nature, size, and extent to this Project; familiar with special requirements 

indicated; and with sufficient trained staff to apply manufacturer's products according to 

specified requirements.  

B. Mockups:  Apply mockups of each coating system indicated to verify preliminary selections 

made under sample submittals and to demonstrate aesthetic effects and set quality standards for 

materials and execution. 
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1. Architect will select one surface to represent surfaces and conditions for application of 

each coating system specified in Part 3. 

a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft. 

b. Other Items:  Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in tightly covered containers in well-ventilated areas with ambient temperatures 

continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 

temperatures are between 50 and 95 deg F. 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 

deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 

D. Lighting:  Do not install high-performance coatings until a lighting level of not less than 80 fc is 

provided on the surfaces to receive coating. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 

2. Sherwin-Williams Company (The). 

3. Tnemec Inc. 
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B. Submittals containing manufactures other than stated above, will require a product by product 

comparison for each type of paint. All Comparable equals are to be matched with corresponding 

Sherwin Williams’s specified products. 

C. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include but are not limited to products listed in Part 3 articles for the application 

indicated. 

2.2 HIGH PERFORMANCE COATINGS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one 

another and substrates indicated, under conditions of service and application as 

demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a coating system, provide products recommended in writing by 

manufacturers of topcoat for use in coating system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a coating system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  Provide coating products complying with New York requirements for 

Volatile Organic Compound (VOC) and Ozone Transport Commission (OTC) regulations, 

January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture 

meter as follows: 

a. Concrete:  12 percent. 

b. Masonry (Clay and CMU):  12 percent. 

c. Wood:  15 percent. 

d. Gypsum Board:  12 percent. 

e. Plaster: 8 percent. 

B. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

C. Plaster Substrates:  Verify that plaster is fully cured. 
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D. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and re-prime substrate with compatible primers or apply 

tie coat as required to produce coating systems indicated. 

C. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do 

not coat surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted 

in manufacturer's written instructions. 

D. Concrete Floors: Prepare by diamond grinding, whip blasting, or mechanical shot blasting, as 

recommended by coating manufacturer.  

E. Masonry Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture content 

or alkalinity of surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's 

written instructions. 

F. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 

recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 

G. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal using 

bio-degradable detergent. Then abrasive blast with fine abrasive to produce clean, lightly etched 

surfaces that promote adhesion of subsequently applied coatings. 

I. Aluminum Substrates:  Remove loose surface oxidation by scarification. 
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J. Wood Substrates: 

1. Scrape and clean knots.  Before applying primer apply coat of knot sealer recommended 

in writing by topcoat manufacturer for coating system indicated. 

2. Sand surfaces that will be exposed to view and dust off. 

3. Prime edges, ends, faces, undersides, and back sides of wood. 

4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic 

wood filler.  Sand smooth when dried. 

K. Galvanized Metal/Galvanized Deck- Factory Primed Surface:  Coordinate with approved paint 

manufacturer on compatibility of paint finish coats to factory prime surface.  

L. After removing all surface contamination, the surface should be scuff sanded or scrubbed with 

an abrasive cleaner to dull the surface for best adhesion. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions. 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, coat surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to 

match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied.  Tint undercoats to match color of finish coat but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 

marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color 

breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner will engage the services of a qualified testing and 

inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 



Tetra Tech HIGH-PERFORMANCE COATINGS 

Architects & Engineers Project No. 339070-22003 09 96 00 / Page 7 

2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 

apply additional coats as needed to provide dry film thickness that complies with coating 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation.  Correct damage by 

cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an 

undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced coated surfaces. 

3.6 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. (No Zinc primers) suggest Corotech V160 Epoxy Mastic 

Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Corothane 1 Gal-Va-Pac Zinc Primer 

B65G00010 at 3.0-4.0 mils DFT. 

c. Tnemec Inc.; Series 90-97 Tneme-Zinc at 2.5 to 3.5 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 mils DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 
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B. Steel Substrates: Black Steel Gas Piping – above ground. 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Surface Tolerant Epoxy Mastic (4.6–7.2). 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure, (5.0-10.0) DFT. 

c. Tnemec Inc.; Series V69F Hi-Build Epoxoline II (6.0-10.0) DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Ben; Corotech V160 Surface Tolerant Epoxy Mastic (4.6–

7.2). 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure, (5.0-10.0) DFT. 

c. Tnemec Inc.; Series V69F Hi-Build Epoxoline II (6.0-10.0) DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Ben; Corotech V510 Semigloss (or V500 Gloss) Aliphatic 

Urethane (2.0-2.8). 

b. Sherwin-Williams Company (The); Hi-Solid Polyurethane 250, Aliphatic 

Polyurethane, (3.0-5.0) DFT. 

c. Tnemec Inc.; Series 1095 Endura-Shield (2.5-3.5) DFT. 

C. Steel Substrates: Black Steel Gas Piping – Below ground. 

1. First Coat:  

a. Benjamin Moore & Co. Corotech V157 Coal Tar Epoxy (8.3 -16.1). 

b. Sherwin-Williams Company (The); PipeClad, Exterior Pipeline Epoxy, (25.0-60.0) 

DFT. 

c. Tnemec Inc.; Series 46H-413 Hi-Build Tnemec -Tar (18.0-20.0) DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Ben; Not Required. 

b. Sherwin-Williams Company (The); Not Required. 

c. Tnemec Inc.; Series 46H-413 Hi-Build Tnemec -Tar (18.0-20.0) DFT. 

D. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 
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2. Second Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 

E. Wood Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Insul-X Aqua Lock Plus Primer. 

b. Sherwin-Williams Company (The); Exterior Oil-Based Wood Primer Y24W8020 

at 2.3 mils DFT. 

c. Tnemec Inc.; Series V10-99W Primer. 

2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 

DFT (third coat of same). 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-4.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone. 

F. Aluminum Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 Fast Cure Epoxy B58W610 at 

5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 4.0-6.0 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0-5.0 mils DFT. 

G. Urethane Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Insl-X Stix XSA 110 Bonding Primer. 

b. Sherwin-Williams Company (The); Multi-Purpose Interior/Exterior Latex 

Primer/Sealer B51-450 Series at 1.4 mils DFT. 

c. Tnemec Inc.; Series 151-1051 Elasto-Grip F.C. at 1.0 to 2.0 mils DFT.  
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2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 

DFT (third coat of same). 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-4.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone. 

H. CMU: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Masonry 100% Acrylic Masonry 608 Flat @9. 

DFT. 

b. Sherwin-Williams Company (The) Con-Flex XL High Build Coating A05W451 at 

6.0-7.5 mils DFT. 

c. Tnemec Inc.; Series 156 Color Enviro-Crete @4.0-8.0 mils DFT (use Tnemec-

Tape for cracks larger than 1/64” wide). 

2. Second Coat: 

a. Benjamin Moore & Co. Super Spec Masonry 100% Acrylic Elastomeric 360. 

b. Sherwin-Williams Company (The); Con-Flex XL High Build Coating A05W451 at 

6.0-7.5 mils DFT. 

c. Tnemec Inc.; Series 156 Color Enviro-Crete @4.0-8.0 mils DFT. 

3.7 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE: GENERAL USE 

A. Concrete Substrates, Vertical Surfaces: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Masonry Interior/Exterior Acrylic High Build 

Primer, 609 1.0 DFT. 

b. Sherwin-Williams Company (The); Loxon Concrete and Masonry Primer 

A24W8300 at 3.2-2.1 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 2.5 to 3.0 mils DFT. 

2. Second and Third Coats: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 

DFT (third coat of same). 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-5.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 2.5 to 3.0 mils DFT each.  
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B. Concrete Floors in Janitor Closets: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V155 100% Solid Epoxy Primer @1.0-1.5 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646-100 Fast Cure Epoxy B58-

620 Series at 5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT.  

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V400 fast Dry Polyamide Epoxy @3.6-4.0 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646-100 Fast Cure Epoxy B58-

620 Series at 5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

C. Concrete Floors in Mechanical Rooms: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V155 100% Solid Epoxy Primer @ 1.0-1.5 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646-100 Fast Cure Epoxy B58-

620 Series at 5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V400 Fast Dry Polyamide Epoxy @ 3.0-4.0 

DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646-100 Fast Cure Epoxy B58-

620 Series at 5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V400 Fast Dry Polyamide Epoxy @ 3.0-4.0 

DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646-100 Fast Cure Epoxy B58-

620 Series at 5.0-10.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

D. CMU Substrates, Smooth Finish: 

1. First Coat: Apply at 60 to 80 sq. ft. per gallon. 

a. Benjamin Moore & Co. Corotech V114 Block Filler at 8-16 DFT. 

b. Sherwin-Williams Company (The); Cement-Plex 875 Acrylic Block Filler 

B42W00200/B42V201 at 13-25 mils DFT. 

c. Tnemec Inc.; Series 130-6602 Envirofill. 
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2. Second Coat: 

a. Benjamin Moore & Co. Corotech V330 Acrylic DTM Enamel Gloss. 

b. Sherwin-Williams Company (The); Pro Industrial Multi-Surface Acrylic Gloss 

B66W501 at 1.5-2.0 mils DFT. 

c. Tnemec Inc.; Series 1028 Enduratone at 2.5 to 3.0 mils DFT.  

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V330 Acrylic DTM Enamel Gloss. 

b. Sherwin-Williams Company (The); Pro Industrial Multi-Surface Acrylic Gloss 

B66W501 at 1.5-2.0 mils DFT. 

c. Tnemec Inc.; Series 1028 Enduratone at 2.5 to 3.0 mils DFT. 

E. CMU Substrates, Rough Industrial Finish: 

1. First Coat: Apply at 60 to 80 sq. ft. per gallon. 

a. Benjamin Moore & Co. Corotech V114 Block Filler at 8-16 DFT. 

b. Sherwin-Williams Company (The); Heavy Duty Block Filler B42W46 at 10.0-18.0 

mils DFT. 

c. Tnemec Inc.; Series 130-6602 Envirofill.  

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel at 1.9-2.1 DFT. 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66-W350 at 2.5-5.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 2.5 to 3.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel at 1.9-2.1 DFT. 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66-W350 at 2.5-5.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 2.5 to 3.0 mils DFT. 

F.  Galvanized-Metal, and Non-Ferrous Metal Substrates: 

1. First Coat: 2.0 to 3.0 mils DFT. 

a. Benjamin Moore & Co. Corotech V160-1 Epoxy Mastic Coating @ 4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline. 

2. Second and Third Coats: 2.0 to 3.0 mils DFT each. 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c.  Tnemec Inc.; Series 66HS Hi-Build Epoxoline.  
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3. Third Coats: 2.0 to 3.0 mils DFT each. 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss. 

b. Sherwin-Williams Company (The); Not Required.  

c. Tnemec Inc.; Series 1081 Endura-Shield. 

G. Steel, Structural Steel: 

1. First Coat: 2.0 to 3.0 mils DFT. 

a. Benjamin Moore & Co. Corotech V160-1 Epoxy Mastic Coating @ 4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); High Solids Alkyd Metal Primer B50WZ0003 

series 3.0-5.0 mils DFT. 

c. Tnemec Inc.; Series V10. 

2. Second and Third Coats: 2.0 to 3.0 mils DFT each. 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss. 

b. Sherwin-Williams Company (The); Pro Industrial Acrolon 100 B65 Series, 4.0-1.8 

mils DFT. 

c. Tnemec Inc.; Series V10.  

3. Third Coats: 2.0 to 3.0 mils DFT each. 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss. 

b. Sherwin-Williams Company (The); Pro Industrial Acrolon 100 B65 Series, 4.0-1.8 

mils DFT. 

c. Tnemec Inc.; Series 1081 Endura-Shield. 

H. Wood Substrates with Previously Applied Coatings: 

1. First Coat:  

a. Benjamin Moore & Co. Ultra Spec 500 Latex Primer Sealer, N534 @ 1.8 DFT. 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-5.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 300 sq. ft. per gallon. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel at 1.9-2.1 DFT. 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-5.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 300 sq. ft. per gallon. 

I. Gypsum Board and Plaster Substrates (Non-Wet Environments): 

1. First Coat: 1.0 to 2.0 mils DFT. 

a. Benjamin Moore & Co. Coronado Superkote 5000 Latex Primer Sealer. 
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b. Sherwin-Williams Company (The); ProMar 200 Zero VOC Interior Latex Primer 

B28W2600 at 1.0 mils DFT. 

c. Tnemec Inc.; Series 51 PVA Sealer 

2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel at 1.9-2.1 DFT. 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-5.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone at 2.5 to 3.0 mils DFT.  

J. Glazed Block - Smooth Finish  

1. First Coat:  

a. Sherwin Williams Company: Multi-Purpose Interior/Exterior Primer/Sealer B51-

450 Series at mils DFT. 

b. Benjamin Moore: Insul –X Aqua-Lock Sealer. 

c. Tnemec:  Series 66HS Color Hi-Build Epoxoline @ 2.0-3.0 mils DFT. 

2. Second Coat: 

a. Sherwin-Williams Company:  Pro Industrial High-Performance Epoxy B67 Series 

at 4.0-8.0 mils DFT.  

b. Benjamin Moore:  Corotech 341 Pre-Catalyzed Epoxy @ 1.7-2.0 DFT. 

c. Tnemec:  Series 66HS Color Hi-Build Epoxoline @ 2.0-3.0 mils DFT. 

3.8 INTERIOR AND EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE:  

A. Interiors/Exterior Gas Piping: color to be “Safety yellow.” 

1. First Coat:  

a. Benjamin Moore & Co.; Corotech Acrylic Enamel -Gloss. 

b. Sherwin-Williams Company (The); Kem Bond Alkyd HS Primer. 

c. Tnemec Inc.; Tnemic-Liner series 61 at 8-12 mils DFT. 

2. Second Coat:  

a. Benjamin Moore & Co.; Corotech Acrylic Enamel -Gloss. 

b. Sherwin-Williams Company (The); Pro Urethane Alkyd Enamel at 6-8.0 mils total 

DFT. 

c. Tnemec Inc.; Tnemic-Liner series 61 at 8-12 mils DFT. 

END OF SECTION 09 96 00 
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SECTION 10 11 00 - VISUAL DISPLAY SURFACES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Markerboards. 

2. Glass Markerboards. 

3. Tackboards. 

1.3 DEFINITIONS 

A. Tackboard:  Framed or unframed, tackable, visual display board assembly. 

B. Visual Display Board Assembly:  Visual display surface that is factory fabricated into 

composite panel form, either with or without a perimeter frame; includes chalkboards, 

markerboards, and tackboards. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for visual display 

surfaces. Include rated capacities, operating characteristics, electrical characteristics and 

individual panel weights for sliding visual display units. 

1. Porcelain-enamel markerboards. 

2. Glass markerboards. 

3. Vinyl-fabric-faced tackboards. 

4. Aluminum framing and trim. 

10 11 00 
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B. Shop Drawings:  For visual display surfaces.  Include plans, elevations, sections, details, and 

attachments to other work. 

1. Show locations of panel joints. 

C. Samples for Verification and  Initial Color Selection:  For each type of visual display surface 

indicated, for units with factory-applied color finishes, and as follows: 

1. Actual sections of porcelain-enamel face sheet tackboard assembly. 

2. Actual samples of glass markerboard assembly. 

3. Fabric swatches of vinyl and polyester fabric-faced tack assemblies. 

4. Include accessory Samples to verify color selected. 

5. Visual Display Surface:  Not less than 8-1/2 by 11 inches, mounted on substrate indicated 

for final Work.  Include one panel for each type, color, and texture required. 

6. Trim:  6-inch-long sections of each trim profile. 

7. Display Rail:  6-inch-long sections. 

8. Accessories:  Full-size Sample of each type of accessory. 

D. Warranties:  Sample of special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for surface-burning characteristics of fabrics. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For visual display surfaces and power-operated units to 

include in maintenance manuals. 

B. Warranties:  Executed special warranties. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for installation of motor-operated, sliding visual display units required for this Project. 

B. Source Limitations:  Obtain visual display surfaces from single source from single 

manufacturer. 

C. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  450 or less. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-built visual display surfaces, including factory-applied trim where indicated, 

completely assembled in one piece without joints, where possible.  If dimensions exceed 

maximum manufactured panel size, provide two or more pieces of equal length as acceptable to 

Architect.  When overall dimensions require delivery in separate units, prefit components at the 

factory, disassemble for delivery, and make final joints at the site. 

B. Store visual display surfaces vertically with packing materials between each unit. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install visual display surfaces until spaces are 

enclosed and weather tight, wet work in spaces is complete and dry, work above ceilings is 

complete, and temporary HVAC system is operating and maintaining ambient temperature and 

humidity conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with visual display 

surfaces by field measurements before fabrication. 

1. Allow for trimming and fitting where taking field measurements before fabrication might 

delay the Work. 

1.11 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which 

manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or 

workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Surfaces lose original writing and erasing qualities. 

b. Surfaces exhibit crazing, cracking, or flaking. 

2. Warranty Period:  50 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Porcelain-Enamel Face Sheet:  Manufacturer's standard steel sheet with porcelain-enamel 

coating fused to steel; uncoated thickness indicated. 

1. Manufacturers:  For convenience specifications and details are based on Claridge 

Products and Equipments, Inc. Harrison Arkansas, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

http://www.specagent.com/LookUp/?ulid=570&mf=04&src=wd
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a. PolyVision Corporation; a Steelcase company. 

b. Best-Rite Manufacturing. 

2. Gloss Finish:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard 

eraser. 

B. Vinyl Fabric:  Mildew resistant, washable, complying with FS CCC-W-408D, Type II; 

weighing not less than 20 oz./sq. yd.; with surface-burning characteristics indicated. 

C. Hardboard:  ANSI A135.4, tempered. 

D. Particleboard:  ANSI A208.1, Grade M-1. 

E. Fiberboard:  ASTM C 208. 

F. Extruded Aluminum:  ASTM B 221, Alloy 6063. 

G. Adhesives:  Manufacturer's standard product that complies with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.2 MARKERBOARD ASSEMBLIES 

A. Porcelain-Enamel Markerboards:  Balanced, high-pressure, factory-laminated markerboard 

assembly of three-ply construction consisting of backing sheet, core material, and 0.021-inch- 

thick, porcelain-enamel face sheet with high gloss finish. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge 

Products and Equipment, Inc, Similar to "Vitracite Porcelain Enamel Steel Chalkboards” 

or comparable product by one of the following: 

a. Best-Rite Manufacturing. 

b. PolyVision Corporation; a Steelcase company. 500 Stationary series. 

2. Particleboard Core:  3/8 inch thick; with 0.015-inch-thick, aluminum sheet backing. 

3. Face Sheet:  Min. 24 gauge steel with porcelain enamel finish suitable for use with liquid 

chalk markers similar to "LCS Liquid Chalk Writing System" by Claridge Products and 

Equipment Inc 

4. Laminating Adhesive:  Manufacturer's standard, moisture-resistant thermoplastic type. 

5. Board units are to be magnetic.  

2.3 GLASS MARKERBOARD ASSEMBLIES 

A. Glass Markerboards:  Balanced, high-pressure, factory-laminated markerboard assembly of 

three-ply construction consisting of backing sheet, core material, and 0.021-inch- thick, 

porcelain-enamel face sheet with high gloss finish. 

http://www.specagent.com/LookUp/?uid=123456793568&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456791401&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793572&mf=04&src=wd
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1. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge 

Products and Equipment, Inc, Similar to "Claridge Glass Dry Erase Whiteboard” or 

comparable product by one of the following: 

a. Best-Rite Manufacturing. 

b. PolyVision Corporation; a Steelcase company. 

2. Glass:  1/4 inch thick; low iron, ultra-clear glass. 

3. Mounting: standoff through glass. 

4. Board units are to be magnetic.  

2.4 TACKBOARD ASSEMBLIES 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge Products 

and Equipment, Inc, Similar to "Fabricork Vinyl Bulletin Boards" or comparable product by one 

of the following : 

1. Best-Rite Manufacturing. 

2. PolyVision Corporation; a Steelcase company. 

B. Vinyl-Fabric-Faced Tackboard:  1/4-inch-thick, Type II vinyl-fabric-faced cork sheet factory 

laminated to 1/4-inch-thick hardboard backing. 

C. Polyester-Fabric-Faced Tackboard:  1/4-inch-thick, polyester-fabric-faced cork sheet factory 

laminated to 1/4-inch-thick hardboard backing. 

D. Flammability of Vinyl and Cork Materials (ASTM E-84) - Meet or exceed following 

requirements: 

E. Flame spread less than 25. 

F. Smoke developed less than 450. 

G. Assembly Weight: 1 lb./sq. ft. 

H. Assembly Thickness: Approximately 1/2-inch. 

I. TackBoard vinyl weight: min. 15 oz. 

J. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and 

backing sheet to core material under heat and pressure with manufacturer's standard flexible, 

waterproof adhesive. 

K. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim and 

accessories indicated.  Join parts with a neat, precision fit. 

1. Make joints only where total length exceeds maximum manufactured length.  Fabricate 

with minimum number of joints, balanced around center of board, as acceptable to 

Architect, as indicated on approved Shop Drawings. 

http://www.specagent.com/LookUp/?uid=123456791403&mf=04&src=wd
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2. Provide manufacturer's standard vertical-joint spline, H-trim system between abutting 

sections of chalkboards and/or marker board. 

3. Provide manufacturer's standard mullion trim at joints between chalkboards 

markerboards and tackboards of combination units. 

4. Where size of visual display boards or other conditions require support in addition to 

normal trim, provide structural supports or modify trim as indicated or as selected by 

Architect from manufacturer's standard structural support accessories to suit conditions 

indicated. 

L. Modular Visual Display Boards:  Fabricated with integral panel clips attached to core material. 

M. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping joints to a 

minimum.  Miter corners to a neat, hairline closure. 

1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual 

display units at manufacturer's factory before shipment. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

2.6 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 

of 1.5 mils.  Comply with coating manufacturer's written instructions for cleaning, conversion 

coating, and applying and baking finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

installation tolerances, surface conditions of wall, and other conditions affecting performance of 

the Work. 
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B. Examine roughing-in for electrical power systems to verify actual locations of connections 

before installation of motor-operated, sliding visual display units. 

C. Examine walls and partitions for proper preparation and backing for visual display surfaces. 

D. Examine walls and partitions for suitable framing depth where sliding visual display units will 

be installed. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair the performance of and affect the smooth, 

finished surfaces of visual display boards, including dirt, mold, and mildew. 

C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, 

cracks, defects, projections, depressions, and substances that will impair bond between visual 

display surfaces and wall surfaces. 

1. Prime wall surfaces indicated to receive direct-applied, visual display tack wall panels 

and as recommended in writing by primer/sealer manufacturer and wall covering 

manufacturer. 

D. Prepare recesses for sliding visual display units as required by type and size of unit. 

3.3 INSTALLATION, GENERAL 

A. General:  Install visual display surfaces in locations and at mounting heights indicated on 

Drawings. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, backing 

materials, adhesives, brackets, anchors, trim, and accessories necessary for complete 

installation. 

3.4 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY BOARDS AND 

ASSEMBLIES 

A. Visual Display Boards:  Attach concealed clips, hangers, and grounds to wall surfaces and to 

visual display boards with fasteners at not more than 16 inches o.c.  Secure both top and bottom 

of boards to walls. 

1. Field-Applied Aluminum Trim:  Attach trim over edges of visual display boards and 

conceal grounds and clips.  Attach trim to boards with fasteners at not more than 24 

inches o.c. 

a. Attach chalktrays to boards with fasteners at not more than 12 inches o.c. 
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3.5 CLEANING AND PROTECTION 

A. Clean visual display surfaces according to manufacturer's written instructions.  Attach one 

cleaning label to visual display surface in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

C. Cover and protect visual display surfaces after installation and cleaning. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain motor-operated, sliding visual display units. 

END OF SECTION 10 11 00 
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SECTION 10 12 00 - DISPLAY CASES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Illuminated display cases. 

1.3 DEFINITIONS 

A. Display Case:  Glazed cabinet with visual display surface background and adjustable shelves. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for display cases. 

1. Vinyl-fabric-faced tackboard. 

2. Display cases. 

B. Shop Drawings:  For display cases.  Include plans, elevations, sections, details, and attachments 

to other work. 

1. Show location of seams and joints in visual display surfaces. 

2. Include sections of typical trim members. 

3. Wiring Diagrams:  For power, signal, and control wiring. 

C. Samples for Verification and Initial Color Selection:  For units with factory-applied color 

finishes, and as follows: 

1. Actual sections of visual display surfaces. 

2. Section of header panel for color selection. 

10 12 00 
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3. Visual Display Surface:  Not less than 8-1/2 by 11 inches, mounted on substrate indicated 

for final Work.  Include one panel for each type, color, and texture required. 

4. Trim:  6-inch-long sections of each trim profile. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for surface-burning characteristics of fabrics. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For visual display surfaces, operating hardware, and illuminated units to 

include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Source Limitations:  Obtain display cases from single source from single manufacturer. 

B. Surface-Burning Characteristics:  As determined by testing identical products according to 

ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 

applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install units until spaces are enclosed and 

weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and 

temporary HVAC system is operating and maintaining ambient temperature and humidity 

conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of openings for display cases by field 

measurements before fabrication. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Hardboard:  ANSI A135.4, tempered. 

B. Hardwood Plywood:  HPVA HP-1. 

C. Hardwood backed HPL – “Designer White.” 

D. Vinyl Fabric:  FS CCC-W-408D, Type II; weighing not less than 15 oz./sq. yd.; with flame-

spread index of 25 or less when tested according to ASTM E 84. 

E. Extruded-Aluminum Bars and Shapes:  ASTM B 221, Alloy 6063. 

F. Aluminum Tubing:  ASTM B 429, Alloy 6063. 

G. Clear Tempered Glass: Glass must comply with CPSC 16 CFR- Safety standards for 

architectural glazing materials, ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 

Quality Q3, with exposed edges seamed before tempering, and 5 mm thick unless otherwise 

indicated. 

H. Opaque Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet). 

I. Fasteners:  Provide screws, bolts, and other fastening devices made from same material as items 

being fastened.  Provide types, sizes, and lengths to suit installation conditions.  Use security 

fasteners where exposed to view. 

2.2 DISPLAY CASE 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Claridge Products 

and Equipment, Inc.; 370 Series Recessed Trophy Cases or comparable product by one of the 

following: 

1. Platinum Visual Systems; a division of ABC School Equipment, Inc. 

2. Tablet & Ticket Co. (The). 

3. Best-Rite Manufacturing. 

B. Recessed Cabinet:  Factory-fabricated cabinet; with tackboard assembly on back inside surface, 

operable glazed doors at front, and trim on face to cover edge of recessed opening. 

1. Cabinet Box:  Hardwood veneer plywood. 

2. Cabinet Frame and Trim:  Aluminum. 

3. Veneer Species:  Red oak with transparent finish. 

http://www.specagent.com/LookUp/?uid=123456793636&mf=04&src=wd
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4. Aluminum Finish:  Clear anodic. 

a. Color and Gloss:  As selected by Architect from manufacturer's full range. 

C. Glazed Sliding Doors:  Tempered glass; compliant with CPSC 16 CFR- Safety standards for 

architectural glazing materials, unframed; with extruded-aluminum top and bottom track; 

supported on nylon or ball-bearing rollers; with plastic top guide and rubber bumpers.  Equip 

each door with ground finger pull and adjustable cylinder lock with two keys. 

1. Thickness:  Not less than 5 mm thick. 

2. Number of Doors:  Three. 

D. Shelves:  3/16”-thick tempered glass; supported on adjustable shelf standards and supports. 

1. Shelf Width:  12 inches. 

2. Number of Shelves:  Three. 

E. Adjustable Shelf Standards and Supports:  BHMA A156.9, B04102; with shelf brackets, 

B04112; mounted at rear surface.  Provide standards full height of display case. 

F. Tack Surface:  Vinyl-fabric-faced tackboard assembly. 

1. Color:  As selected by Architect from manufacturer's full range. 

G. Illumination System:  Concealed top-lighting system consisting of low temperature, no UV and 

infrared radiation LED strip lights.  Include lamps and internal wiring with single concealed 

electrical connection to building system.  Coordinate electrical characteristics with power 

supply provided. 

H. Width:  As indicated on Drawings. 

I. Height:  As indicated on Drawings. 

J. Depth:  16 inches. 

2.3 FABRICATION 

A. Fabricate display cases to requirements indicated for dimensions, design, and thickness and 

finish of materials. 

B. Use metals and shapes of thickness and reinforcing to produce flat surfaces, free of oil-canning, 

and to impart strength for size, design, and application indicated. 

C. Fabricate cabinets and door frames with reinforced corners, mitered to a hairline fit, with no 

exposed fasteners. 

D. Fabricate shelf standards plumb and at heights to align shelf brackets for level shelves. 
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2.4 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

2.5 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness 

of 1.5 mils.  Comply with coating manufacturer's written instructions for cleaning, conversion 

coating, and applying and baking finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, with Installer present, for compliance with requirements for installation 

tolerances, surface conditions of wall, and other conditions affecting performance of the Work. 

B. Examine roughing-in for electrical power system to verify actual locations of connections 

before installation of illuminated units. 

C. Examine walls and partitions for proper backing for display cases. 

D. Examine walls and partitions for suitable framing depth if recessed units will be installed. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare recesses for display cases as required by type and size of unit. 
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3.3 INSTALLATION 

A. General:  Install units in locations and at mounting heights indicated on Drawings.  Keep 

perimeter lines straight, level, and plumb.  Provide grounds, clips, backing materials, adhesives, 

brackets, anchors, trim, and accessories necessary for complete installation. 

B. Bulletin Boards:  Attach units with manufacturer's standard concealed hardware. 

C. Recessed Display Cases:  Attach units to wall framing with fasteners at not more than 16 inches 

o.c.  Attach aluminum trim over edges of recessed display cases and conceal grounds and clips.  

Attach trim with fasteners at not more than 24 inches o.c. 

D. Comply with requirements specified elsewhere for connecting illuminated display cases. 

1. After installation is complete, install new fluorescent lamps. 

E. Install display case shelving level and straight. 

3.4 ADJUSTING AND CLEANING 

A. Adjust doors to operate smoothly without warp or bind and so contact points meet accurately.  

Lubricate operating hardware as recommended by manufacturer. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

END OF SECTION 10 12 00 
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SECTION 10 14 00 - SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior unframed signs. 

B. Scope: Provide room identification signs at all permanent rooms. Room identification signs to 

contain room names, room numbers, and graphics as indicated on Drawings and in Signage 

Schedule attached to this Section. Provide other signs as indicated on Drawings and in Signage 

Schedule attached to this Section. 

1. Provide barrier-free and tactile signage at all locations required by Code and as indicated 

on Drawings.  

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner and signage Installer. 

2. Review requirements for signage including, but not limited to, the following: 

a. Size, configuration, and location of each sign. 

b. Text, room name, room number, and graphics selections. 

c. Color selections. 

d. Sign Samples. 

e. Sign quantities. 

3. Review requirements for accessible signage. 

4. Review requirements for mounting locations, heights, and types.  

10 14 00 
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1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for signs. 

1. Interior unframed signs. 

2. Identification of buildings utilizing truss type construction signs. 

3. Wayfinding directional signs. 

4. Map holder signs. 

5. Courtyard signs. 

6. Exterior directional signs. 

7. Field-applied, vinyl-character signs. 

8. Accessories. 

B. Shop Drawings: For signs. 

1. Include fabrication and installation details and attachments to other work. 

2. Show sign mounting heights, locations of supplementary supports to be provided by other 

installers, and accessories. 

3. Show message list, typestyles, graphic elements including raised characters and Braille 

and layout for each sign. 

4. Do not base Shop Drawings on reproductions of the Contract Documents or standard 

printed data. 

C. Samples for Initial Selection: For each type of sign assembly, exposed component, and exposed 

finish. 

1. Include representative Samples of available typestyles and graphic symbols. 

D. Samples for Verification: For each type of sign assembly showing all components and with the 

required finish(es), and as follows: 

1. Signs: Full-size Sample of interior unframed sign 

E. Product Schedule: For signs. Use same designations indicated on Drawings or specified. 

F. Sample Warranty: For special warranty. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 
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1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For signs to include in maintenance manuals. 

B. Warranty: Executed special warranty. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of signs that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 

b. Deterioration of embedded graphic image. 

c. Separation or delamination of sheet materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 

Standards for Accessible Design", ICC A117.1, and building Code in effect for Project. 

B. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 200 or less. 

2. Smoke-Developed Index: 450 or less. 

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, unless otherwise indicated, available 

manufacturers offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

1. ASI Sign Systems, Inc., dba ASI. 

2. Best Sign Systems, Inc. 

3. Mohawk Sign Systems. 

B. Source Limitations: Obtain signs from single source from single manufacturer.  
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2.3 INTERIOR UNFRAMED SIGNS 

A. Interior Unframed Sign: Sign with smooth, uniform surfaces; with message and characters 

having uniform faces, sharp corners, and precisely formed lines and profiles; for interior use, 

and as follows: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide ASI; 

EmBoss ADA-Ready Sign System, or comparable product. 

2. Sign Materials:  

a. Mounting Panel: 0.125-inch-thick acrylic. 

b. Face: 0.0015-inch-thick PVC/vinyl acetate bonded to mounting panel. 

3. Fabrication: 

a. Graphics and Text: Accessible tactile copy and Grade 2 Braille (except as 

otherwise indicated). Color as selected by Architect from manufacturer’s full 

range. Finish raised characters to contrast with background color, and finish Braille 

to match background color. 

1) Where “(#)” appears in Sign Type paragraph below, verify with Architect 

number to be used in place of “(#)”. 

2) Where “(room name)” appears in Sign Type paragraph below, verify with 

Architect room name to be used in place of “(room name)”.  

b. Typeface: As selected by Architect from manufacturer’s full range. 

c. Background: Finish and color as selected by Architect from manufacturer’s full 

range. 

4. Mounting: Manufacturer's standard method for substrates indicated 

B. Sign Types: 

1. Type 1: Occupancy Load Sign: 

a. Size: 3’-8” wide by 1’-2” high. 

b. Text Size, Color, and Content:  

1) 3-inch-high, 3/4-inch stroke, red lettering: MAXIMUM OCCUPANCY. 

2) 2-inch-high, 1/2-inch stroke, red lettering: NOT TO EXCEED. 

3) 3-inch-high, 3/4-inch stroke, red lettering: (#) PERSONS. 

c. Field Color: White. 

d. Provide in locations indicated and in compliance with requirements of authorities 

having jurisdiction. 
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2. Type 2: Electrically Powered Partition Sign: 

a. Size: 12 inches wide by 6 inches high. 

b. Content: To convey appropriate and conspicuous notice regarding the safe and 

proper operation and supervision of the electrical device operation. 

c. Provide a minimum of 2 signs at each electrically powered partition, door, and 

room divider, adjacent to each control station.  

3. Type 4: Stair Sign: 

a. Size: 6 inches by 6 inches. 

b. Text Size and Content: 

1) 2-inch-high lettering: FLOOR (#). 

2) 3/4-inch-high lettering: FLOOR (#) STAIR (#). 

4. Type 5: Room Name/Number Sign: 

a. Size: 6 inches by 6 inches. 

b. Text Size, Font Style, and Content: 

1) 1-inch-high (minimum) sans serif lettering: (#). 

2) 5/8-inch-high (minimum) sans serif lettering: (room name). 

c. Arrangement: Two lines where needed. 

5. Type 7: Room Sign: 

a. Size: 6 inches wide by 2 inches high. 

b. Text Size and Content: 5/8-inch-high (minimum) lettering: (room name). 

6. Type 7a: Unisex/Gender Neutral Room Sign: 

a. Size: 6 inches wide by 2 inches high. 

b. Text Size: 5/8-inch-high (minimum) lettering. 

7. Type 8: Girls/Women’s Restroom Sign: 

a. Size: 6 inches by 6 inches. 

b. Graphics: Female symbol, and wheelchair accessibility symbol if applicable. 

c. Use with Type 7 Room Sign. 

8. Type 9: Boys/Men’s Restroom Sign: 

a. Size: 6 inches by 6 inches. 

b. Graphics: Male symbol, and wheelchair accessibility symbol if applicable. 

c. Use with Type 7 Room Sign. 
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9. Type 10: Restroom Sign: 

a. Size: 6 inches by 6 inches. 

b. Graphics: Male/female symbol, and wheelchair accessibility symbol if applicable. 

c. Use with Type 7 Room Sign. 

10. Type 10a: Restroom Sign: 

a. Size: 8 inches by 8 inches. 

b. Graphics: Gender neutral/wheelchair accessibility symbol. 

2.4 IDENTIFICATION OF BUILDINGS UTLIZING TRUSS TYPE CONSTRUCTION SIGNS 

A. Identification of Buildings Utilizing Truss Type Construction Sign: Sign with smooth, uniform 

surfaces; with message and characters having uniform faces and precisely formed lines and 

profiles; for interior use, complying with New York 19NYCRR Part 1264 requirements, and as 

follows: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Compliance 

Signs; Reflective New York Truss Construction Sign, or comparable product. 

2. Material: Not less than [0.040-inch-thick aluminum] [and] [6-mil-thick vinyl] as 

indicated.  

3. Fabrication: 

a. Graphics: 6-inch outside diameter, 1/2-inch-thick reflective red circle. 

b. Text Size, Stroke, and Color: 2-inch-high (minimum), 1/2-inch stroke, reflective 

red lettering.  

c. Background: Reflective white. 

d. Content and Arrangement: Roman alphanumeric designation of construction type 

of building located over the alphabetic designation of structural components 

designation that are of truss construction. 

1) Refer to code compliance drawings for construction type. 

2.5 SIGN MATERIALS 

A. Aluminum Sheet and Plate: ASTM B209, alloy and temper recommended by aluminum 

producer and finisher for type of use and finish indicated. 

B. Aluminum Extrusions: ASTM B221, alloy and temper recommended by aluminum producer 

and finisher for type of use and finish indicated. 

C. Acrylic Sheet: ASTM D4802, category as standard with manufacturer for each sign, Type UVF 

(UV filtering). 
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D. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended by 

manufacturer for optimum adherence to surface and are UV and water resistant for colors and 

exposure indicated. 

2.6 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, 

noncorrosive and compatible with each material joined, and complying with the following: 

1. Furnish stainless-steel devices unless otherwise indicated. 

2. Exposed Metal-Fastener Components, General: 

a. Fastener Heads: Use flathead screws and bolts with tamper-resistant Allen-head 

slots unless otherwise indicated. 

3. Sign Mounting Fasteners: 

a. Through Fasteners: Exposed metal fasteners matching sign finish, with type of 

head indicated, and installed in predrilled holes. 

B. Adhesive: As recommended by sign manufacturer. 

1. Verify adhesives have a VOC content of 70 g/L or less. 

2. Verify adhesive complies with the testing and product requirements of the California 

Department of Public Health’s “Standard Method for the Testing and Evaluation of 

Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 

Chambers.” 

C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with 

adhesive on both sides. 

2.7 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated. 

1. Drill and tap for required fasteners. Use exposed fasteners that match sign finish. 

B. Tactile and Braille Characters: In compliance with listed accessibility standard in “Performance 

Requirements” Article, raised 1/32-inch minimum above background. 

2.8 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 
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B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Verify that sign-support surfaces are within tolerances to accommodate signs without gaps or 

irregularities between backs of signs and support surfaces unless otherwise indicated. 

C. Verify that anchorage devices embedded in permanent construction are correctly sized and 

located to accommodate signs. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's 

written instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign 

surfaces free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 

3. Before installation, verify that sign surfaces are clean and free of materials or debris that 

would impair installation. 

B. Accessibility: Install signs in locations as indicated on Drawings and according to the 

accessibility standard. 

C. Mounting Locations: Locate on wall adjacent to latch side of door 60 inches from center of sign 

to finished floor, and 2 inches from edge of door frame. Where adequate wall space adjacent to 

latch side of door is not available, and at double-leaf doors, place sign on nearest adjacent wall. 

1. Kindergarten Toilet Rooms: Mount sign 48 inches from center of sign to finished floor, 

and 2 inches from edge of door frame. 

D. Mounting Methods: 

1. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. 

Countersink holes in sign if required. Place sign in position and flush to surface. Install 

through fasteners and tighten. 
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2. Adhesive: Clean bond-breaking materials from substrate surface and remove loose 

debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of 

suitable quantity to support weight of sign after cure without slippage. Keep adhesive 

away from edges to prevent adhesive extrusion as sign is applied and to prevent visibility 

of cured adhesive at sign edges. Place sign in position, and push to engage adhesive. 

Temporarily support sign in position until adhesive fully sets. 

3. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose 

debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support 

weight of sign without slippage. Keep strips away from edges to prevent visibility at sign 

edges. Place sign in position, and push to engage tape adhesive. 

E. Field-Applied, Vinyl-Character Signs: Clean and dry substrate. Align sign characters in final 

position before removing release liner. Remove release liner in stages and apply and firmly 

press characters into final position. Press from the middle outward to obtain good bond without 

blisters or fishmouths. Remove carrier film without disturbing applied vinyl film. 

F. Signs Mounted on Glass: Provide opaque sheet matching sign material and finish onto opposite 

side of glass to conceal back of sign. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 

requirements. Replace signs with damaged or deteriorated finishes or components that cannot 

be successfully corrected by finish touchup or similar minor corrective procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's 

written instructions and touch up minor nicks and abrasions in finish. Maintain signs in a clean 

condition during construction and protect from damage until acceptance by Owner. 

Attachment: Signage Schedule 

END OF SECTION 10 14 00 
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COLOR ROOM 

NO. 

SIGNAGE 

TYPE 

SIGNAGE TEXT REMARKS 

   FIRST FLOOR  

     

   AREA A  

     

 118 5 Name by District  

 121 5 Name by District At 2 Doors 

 122 5 Name by District At 2 Doors 

 122B 5 Name by District  

 123A 5 Name by District At 2 Doors 

 123B 5 Name by District  

 123C 5 Name by District At 3 Doors 

 123D 5 Name by District At 2 Doors 

 123.1 5 Name by District At 2 Doors 

 123.2 5 Name by District At 2 Doors 

 123.4 5 Name by District  

   AREA B  

 181 8,10 Name by District  

 181.1 9,10 Name by District  

 181.2 5 Name by District  

 182 5 Name by District  

 183 5 Name by District  

 183.1 5 Name by District  

 184 5 Name by District  

 184.1 5 Name by District  

 182.1 5 Name by District  

 184.3 7A,10A Name by District  

 184.4 5 Name by District  

 185 5 Name by District  

 136.3 5 Name by District  

 136.4 5 Name by District  

 195 5 Name by District At 4 Doors 

 195.2 7A,10A Name by District  

 195.3 7A,10A Name by District  

 196 5 Name by District At 2 Doors 

   AREA C  

 103 5 Name by District  

 130 5 Name by District  

 132 5 Name by District  

 134.1 5 Name by District  

 136 5,1 Name by District Type 5 at 6 Doors 

 136.5 5 Name by District  

 136.6 5 Name by District  

 136.2 5 Name by District  

 135.6 5 Name by District  

 136.5 5 Name by District  

 142 5 Name by District  

 143 5 Name by District  

 141 5 Name by District  
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   SECOND FLOOR   

     

   AREA A  

 205 5 Name by District  

 266 5 Name by District  

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

 

PLEASE REFER TO PARAGRAPH 1.4 – PREINSTALLATION MEETINGS IN REGARDS TO SIGNAGE 

REQUIREMENTS. 
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SECTION 10 21 13.19 - PLASTIC TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Solid-plastic toilet compartments. 

1.3 COORDINATION 

A. Coordinate requirements for blocking, reinforcing, and other supports concealed within wall to 
ensure that toilet compartments can be supported and installed as indicated. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for toilet compartments. 

1. Door hardware and accessories. 
2. Overhead bracing. 
3. Stiffener. 
4. Anchorage and fasteners. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for item listed 
below; otherwise submit full Product Data for the following: 

1. Solid-plastic toilet compartments: 

C. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachment details. 
2. Show locations of centerlines of plumbing fixtures. 
3. Show locations of floor drains. 

10 21 13.19 
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D. Samples for Initial Selection: Manufacturer's standard color sheets, showing full range of 
available colors for each type of toilet compartment. 

E. Samples for Verification: Actual sample of finished products for each type of toilet 
compartment. 

1. Size: Manufacturer's standard size. 

F. Delegated Design Submittals: For grab bars mounted on toilet compartment panels, including 
analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

1. Include structural design calculations indicating compliance with specified structural-
performance requirements. 

G. Sample Warranty: For special warranty. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of toilet compartment by manufacturer indicating 
compliance with performance requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For toilet compartments. 
B. Warranty: Executed special warranty 

1.8 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of plumbing fixtures, walls, columns, ceilings, and 
other construction contiguous with toilet compartments by field measurements, and coordinate 
before fabrication. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of plastic toilet 
compartments that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Not less than 25 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain plastic toilet compartments from single source from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Fire Performance: Tested in accordance with, and pass the acceptance criteria of, NFPA 286. 

B. Fire-Test-Response Characteristics: 

1. Burning extent of 1 inch or less when tested according to ASTM D635 on plastic sheets 
in thicknesses indicated for the Work. 

2. Self-ignition temperature of 650 deg F or higher when tested according to ASTM D1929 
on plastic sheets in thicknesses indicated for the Work. 

3. Smoke density of 75 or less when tested according to ASTM D2843 on plastic sheets in 
thicknesses indicated for the Work. 

C. Structural Performance: Where grab bars are mounted on toilet compartments, design panels to 
comply with the following requirements: 

1. Panels are able to withstand a concentrated load on grab bar of at least 250 lbf applied at 
any direction and at any point, without deformation of panel. 

D. Regulatory Requirements: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design," ICC A117.1, and building Code in effect for Project for toilet 
compartments designated as accessible. 

2.3 SOLID-PLASTIC TOILET COMPARTMENTS 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. ASI Global Partitions; Solid Plastic (HDPE), No Sight-55 Floor Mounted Overhead 
Braced. 

2. General Partitions Mfg. Corp.; High Density Polymer (HDPE), Series 40-7 no sight strike 
Floor Supported - Headrail. 

3. Scranton Products; Hiny Hiders Toilet Partitions 55 privacy type door and panel height, 
floor mounted overhead-braced. 

B. Toilet-Enclosure Style: Overhead braced, floor anchored. 

C. Urinal-Screen Style:  Overhead braced, floor anchored. 

D. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) material, not 
less than 1 inch thick, seamless, with eased edges, and with homogenous color throughout 
thickness of material. Provide with no-sightline system consisting of door and pilaster lapped 
edges on strike side of door. 

1. Door and Panel Height: Not less than 55 inches. 
2. Door and Panel Mounting Height:  As standard with manufacturer for privacy level 

specified. 
3. Pilaster Height: Not less than 82 inches. 
4. Integral Hinges: Configure doors and pilasters to receive integral hinges. 
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5. Heat-Sink Strip: Manufacturer's continuous, stainless steel strip fastened to exposed 
bottom edges of solid-plastic components to hinder malicious combustion. 

6. Color:  One color in each room as selected by Architect from manufacturer's full range. 

E. Urinal-Screen Construction: Matching panel construction. 

F. Pilaster Shoes: Manufacturer's standard design; stainless steel. 

G. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and 
construction of pilasters; with shoe matching that on the pilaster. 

H. Brackets (Fittings): 

1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel. 

2.4 HARDWARE AND ACCESSORIES 

A. Door Hardware and Accessories, Heavy Duty: Manufacturer's heavy-duty institutional 
operating hardware and accessories. 

1. Hinges: Manufacturer's minimum 0.062-inch-thick, stainless steel continuous, cam type 
that swings to a closed or partially open position, allowing emergency access by lifting 
door. Mount with through bolts. 

2. Latch and Keeper: Manufacturer's heavy-duty, surface-mounted, cast stainless steel latch 
unit, designed to resist damage due to slamming, with combination rubber-faced door 
strike and keeper, and with provision for emergency access. Provide units that comply 
with regulatory requirements for accessibility at toilet enclosures designated as 
accessible. Mount with through bolts. 

3. Coat Hook: Manufacturer's heavy-duty, combination cast stainless steel hook and rubber-
tipped bumper, sized to prevent inswinging door from hitting compartment-mounted 
accessories. Mount with through bolts. 

4. Door Bumper: Manufacturer's heavy-duty, rubber-tipped, cast stainless steel bumper at 
outswinging doors. Mount with through bolts. 

5. Door Pull: Manufacturer's heavy-duty, cast stainless steel pull at outswinging doors that 
complies with regulatory requirements for accessibility. Provide units on both sides of 
doors at toilet enclosures designated as accessible. Mount with through bolts. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 

C. Stiffener: Manufacturer’s standard continuous, aluminum stiffener in manufacturer’s standard 
finish, where recommended by manufacturer for bracing hinge-side pilasters. 

D. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished 
to match items they are securing, with theft-resistant-type heads. Provide sex-type bolts for 
through-bolt applications. For concealed anchors, use stainless steel. 
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2.5 MATERIALS 

A. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled 
standard of flatness. 

B. Stainless Steel Castings: ASTM A743/A743M. 

2.6 FABRICATION 

A. Fabricate toilet compartment components to sizes indicated. Coordinate requirements for 
attachment of toilet accessories. 

B. Overhead-Braced, Floor-Anchored Units: Manufacturer's standard corrosion-resistant supports, 
leveling mechanism, and anchors at pilasters and walls to suit floor and wall conditions. Provide 
shoes at pilasters to conceal supports and leveling mechanism. Provide with continuous head 
rail. 

1. Overhead-Braced, Floor-Anchored Urinal-Screen Posts: Manufacturer's standard 
corrosion-resistant anchoring assemblies at posts and walls, with leveling adjustment nuts 
at bottoms of posts. Provide shoes at posts to conceal anchorage. 

C. Door Size and Swings: Unless otherwise indicated, provide 24-inch-wide, inswinging doors for 
standard toilet enclosures (centered between compartment side walls) and 36-inch-wide, 
outswinging doors with a minimum 32-inch-wide, clear opening for toilet enclosures designated 
as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
fastening, support, alignment, operating clearances, and other conditions affecting performance 
of the Work. 

1. Confirm location and adequacy of blocking and supports required for installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring 
devices. 

1. Maximum Clearances: 

a. Pilasters and Panels or Screens: 1/2 inch. 
b. Panels or Screens and Walls: 1 inch. 
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2. Full-Height (Continuous) Brackets: Secure panels or screens to walls and to pilasters with 
full-height brackets. 

a. Locate bracket fasteners, so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

B. Overhead-Braced, Floor-Anchored Units: Secure pilasters to floor and level, plumb, and 
tighten. Set pilasters with anchors penetrating not less than 1-3/4 inches into structural floor 
unless otherwise indicated in manufacturer's written instructions. Secure continuous head rail to 
each pilaster with no fewer than two fasteners. Hang doors to align tops of doors with tops of 
panels and adjust, so tops of doors are parallel with overhead brace when doors are in closed 
position. 

1. Overhead-Braced, Floor-Anchored Urinal Screens: Attach with anchoring devices to suit 
supporting structure. Set units level and plumb, rigid, and secured to resist lateral impact. 

3.3 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware 
manufacturer's written instructions for proper operation. Set hinges on inswinging doors to hold 
doors open approximately 30 degrees from closed position when unlatched. Set hinges on 
outswinging doors and doors for compartments designated as accessible to return doors to fully 
closed position. 

END OF SECTION 10 21 13.19 
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SECTION 10 21 16 - SHOWER AND DRESSING COMPARTMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Shower compartments fabricated from solid polymer. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

1. Door hardware and accessories. 
2. Overhead bracing. 
3. Headrail with hooks. 
4. Curtain. 
5. Anchorages and fasteners. 

B. As-Specified Data: In lieu of full product data, if the product to be incorporated into Project is 
as specified by manufacturer name and product designation in Part 2 of this Specification 
Section, submit the “As-Specified Verification Form” (attached to SECTION 01 33 00 
“Submittal Procedures”) for each item listed below. 

1. Solid-polymer compartments. 

C. Shop Drawings:  For shower and dressing compartments.  Include plans, elevations, sections, 
details, and attachments to other work. 

1. Show locations of reinforcements for compartment-mounted grab bars. 
2. Show locations of centerlines of drains. 

D. Samples for Initial Selection:  For each type of compartment indicated.   

10 21 16 
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E. Samples for Verification:  For the following products, in manufacturer's standard sizes unless 
otherwise indicated: 

1. Each type of material, color, and finish required for compartments, prepared on 6-inch-
square Samples of same thickness and material indicated for the Work. 

2. Each type of hardware and accessory. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For shower and dressing compartments to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to 
ASTM E 84, or another standard acceptable to authorities having jurisdiction, by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  [75] [200] or less. 
2. Smoke-Developed Index:  450 or less. 

B. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines, 
ICC/ANSI A117.1, and building code in effect for Project, for shower and dressing 
compartments designated as accessible. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls, columns, ceilings, and other construction 
contiguous with shower and dressing compartments by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Castings:  ASTM B 26/B 26M. 
B. Aluminum Extrusions:  ASTM B 221. 
C. Steel Sheet:  ASTM A 653/A 653M, either hot-dip galvanized or galvannealed; mill 

phosphatized and selected for smoothness. 
D. Stainless-Steel Sheet:  ASTM A 666, Type 304, stretcher-leveled standard of flatness. 
E. Stainless-Steel Castings:  ASTM A 743/A 743M. 
F. Zamac:  ASTM B 86, commercial zinc-alloy die castings. 

2.2 SOLID-POLYMER COMPARTMENTS 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
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1. Metpar Corp.; Polly Shower and Dressing Enclosures. 
2. Scranton Products (Santana/Comtec/Capitol); Shower Cubicles/Dressing Compartments. 

B. Configuration:  Shower compartments. 

C. Enclosure Style:  Overhead braced. 

D. Panel and Pilaster Construction:  Solid HDPE panel material, not less than 1 inch thick, 
seamless, with eased edges and with homogenous color and pattern throughout thickness of 
material. 

1. Integral Hinges:  Configure doors and pilasters to receive integral hinges. 

2. Heat-Sink Strip:  Manufacturer's standard, continuous, clear-anodized extruded-
aluminum strip fastened to exposed bottom edges of solid-polymer components to 
prevent burning. 

3. Color and Pattern:  One color and pattern in each room; as selected by Architect from 
manufacturer's full range. 

E. Door Construction:  Match panels. 

F. Pilaster Shoes:  Manufacturer's standard design; stainless steel. 

G. Brackets (Fittings): 

1. Full-Height (Continuous) Type:  Manufacturer's standard design; clear-anodized extruded 
aluminum. 

2.3 ACCESSORIES 

A. Door Hardware and Accessories:  Manufacturer's standard design, heavy-duty, operating 
hardware and accessories. 

1. Material:  Clear-anodized aluminum, stainless steel, or chrome-plated zamac. 

2. Hinges:  Manufacturer's standard, paired, self-closing type that can be adjusted to hold 
doors open at any angle up to 90 degrees. 

3. Latch and Keeper:  Manufacturer's standard, latch unit designed for emergency access 
and with combination rubber-faced door strike and keeper.  Provide units that comply 
with regulatory requirements for accessibility  at compartments designated as accessible. 

4. Clothing Hooks:  Manufacturer's standard clothing hooks in each dressing 
compartment; include one combination hook and rubber-tipped bumper at in-swinging 
doors, sized to prevent door from hitting wall panel or compartment-mounted 
accessories. 

5. Door Bumper:  Manufacturer's standard, rubber-tipped bumper at out-swinging doors. 
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6. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with 
regulatory requirements for accessibility.  Provide units on both sides of doors at 
compartments designated as accessible. 

B. Overhead Bracing:  Manufacturer's standard, continuous, extruded-aluminum head rail or cap 
with antigrip profile; in manufacturer's standard finish. 

C. Head Rail with Hooks:  Manufacturer's standard, continuous, extruded-aluminum head rail or 
cap with curtain hooks running in concealed track; with antigrip profile; in manufacturer's 
standard finish. 

D. Anchorages and Fasteners:  Manufacturer's standard, exposed fasteners of stainless steel, 
chrome-plated steel, or solid brass, finished to match the items they are securing; with theft-
resistant-type heads.  Provide sex-type bolts for through-bolt applications.  For concealed 
anchors, use stainless steel, hot-dip galvanized steel, or other rust-resistant, protective-coated 
steel. 

2.4 FABRICATION 

A. Overhead-Braced Compartments:  Provide manufacturer's standard, corrosion-resistant 
supports, leveling method, and anchors at pilasters and walls to suit floor and wall conditions.  
Provide shoes at pilasters to conceal supports and leveling method. 

B. Door Sizes and Swings:  Unless otherwise indicated, provide 24-inch-wide, in-swinging doors 
for standard shower and dressing compartments, and 34-inch-wide, out-swinging doors with a 
minimum 32-inch-wide, clear opening for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, to which shower and dressing compartments attach 
or abut, with Installer present, for compliance with requirements specified in this and other 
Sections that affect installation and anchorage and with requirements for installation tolerances 
and other conditions affecting performance of the Work. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install compartments 
rigid, straight, level, and plumb.  Secure compartments in position with manufacturer's 
recommended anchoring devices. 
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1. Maximum Clearances for Dressing Compartment: 

a. Pilasters and Panels:  1/2 inch. 
b. Panels and Walls:  1 inch. 

2. Stirrup Brackets:  Secure panels to walls and to pilasters with no fewer than two brackets 
attached near top and bottom of panel. 

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

B. Overhead-Braced Compartments:  Secure pilasters to floor, and level, plumb, and tighten.  Set 
pilasters with anchors penetrating not less than 1-3/4 inches into structural floor unless 
otherwise indicated in manufacturer's written instructions.  Secure continuous head rail to each 
pilaster with no fewer than two fasteners.  Hang doors to align tops of doors with tops of panels, 
and adjust so tops of doors are parallel with overhead brace when doors are in closed position. 

3.3 ADJUSTING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to hardware manufacturer's 
written instructions for proper operation.  Set hinges on in-swinging doors to hold doors open 
approximately 30 degrees from closed position when unlatched.  Set hinges on out-swinging 
doors to return doors to fully closed position. 

END OF SECTION 10 21 16 
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SECTION 10 28 00 - TOILET AND SHOWER ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Toilet accessories. 

2. Shower accessories. 

3. Electric hand dryers. 

4. Childcare accessories. 

5. Custodial accessories. 

1.3 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 

for access by people with disabilities, and for proper installation, adjustment, operation, 

cleaning, and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 

delaying the Work. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

2. Include anchoring and mounting requirements, including requirements for cutouts in 

other work and substrate preparation. 

3. Include electrical characteristics. 

10 28 00 
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B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Toilet tissue dispenser. 

2. Toilet tissue dispenser, jumbo. 

3. Paper towel dispenser (folded). 

4. Paper towel dispenser (roll). 

5. Soap dispenser, vertical type. 

6. Grab bar. 

7. Sanitary-napkin and tampon dispenser. 

8. Sanitary-napkin disposer. 

9. Mirror, glass. 

10. Shower curtain rod. 

11. Shower curtain (and hooks). 

12. Shower seat, folding, L-shaped type. 

13. Soap shelf. 

14. Robe hook. 

15. Electric hand dryer, high-speed. 

16. Diaper-changing station. 

17. Mop and broom holder. 

C. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 

accessory required. 

1. Identify locations using room designations indicated. 

2. Identify accessories using designations indicated. 

D. Sample Warranty: For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 

B. Warranty: Executed special warranty. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty for Mirrors: Manufacturer agrees to correct or replace mirrors 

that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, visible silver spoilage defects. 

2. Warranty Period: 15 years from date of Substantial Completion. 

B. Manufacturer’s Special Warranty for Electric Hand Dryers: Manufacturer agrees to correct or 

replace hand dryers that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Not less than 5 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. Structural Performance: Design accessories and fasteners to comply with the following 

requirements: 

1. Grab Bars: Installed units are able to resist 250 lbf concentrated load applied in any 

direction and at any point. 

2. Shower Seats: Installed units are able to resist 250 lbf applied in any direction and at any 

point. 

2.2 TOILET ACCESSORIES 

A. Source Limitations: Obtain toilet accessories from single source from single manufacturer 

unless manufacturer does not offer product listed. 

B. Toilet Tissue Dispenser TTD: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0030. 

b. Bobrick Washroom Equipment, Inc.; B-2888. 

c. Bradley Corporation; 5402. 

2. Description: Roll-in-reserve dispenser with hinged front secured with tumbler lockset. 

3. Mounting:  Surface mounted. 

4. Operation:  Noncontrol delivery with theft-resistant spindle. 

5. Capacity: Designed for 5-inch-diameter (or greater) tissue rolls. 

6. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

C. Toilet Tissue Dispenser, Jumbo TTDJ: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0042. 

b. Bobrick Washroom Equipment, Inc.; B-2890. 

c. Bradley Corporation; 5424. 

2. Description: One-roll unit. 
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3. Mounting: Surface mounted. 

4. Capacity: 9- or 10-inch-diameter rolls. 

5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

6. Lockset: Tumbler type. 

7. Refill Indicator: Pierced slots at front. 

D. Paper Towel Dispenser (Folded) PTD: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0210. 

b. Bobrick Washroom Equipment, Inc.; B-262. 

c. Bradley Corporation; 250-15. 

2. Mounting:  Surface mounted. 

3. Minimum Capacity: 400 C-fold or 525 multifold towels. 

4. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

5. Lockset: Tumbler type. 

6. Refill Indicator: Pierced slots at sides or front. 

E. Paper Towel Dispenser (Roll) PTDR: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 8522. 

b. Bobrick Washroom Equipment, Inc.; B-2860. 

c. Bradley Corporation; 2483. 

2. Description: Mechanism permitting controlled delivery of paper rolls in preset lengths. 

3. Mounting:  Surface mounted. 

4. Minimum Capacity: 8-inch-wide, 800-foot-long roll. 

5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

6. Lockset: Tumbler type. 
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F. Soap Dispenser SD: 

1. Vertical Type: 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) American Specialties, Inc.; 0347. 

2) Bobrick Washroom Equipment, Inc.; B-2111. 

3) Bradley Corporation; 6562. 

b. Description: Designed for dispensing soap in liquid or lotion form. 

c. Mounting:  Vertically oriented, surface mounted. 

d. Capacity: 40 oz. 

e. Materials: Stainless steel, ASTM A480/A480M No. 4 finish (satin), with 

corrosion-resistant valve. 

f. Lockset: Tumbler type. 

g. Refill Indicator: Window type. 

G. Grab Bar GB: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 3800-P Series. 

b. Bobrick Washroom Equipment, Inc.; B-6806.99 Series. 

c. Bradley Corporation; 812-2 Series. 

2. Mounting: Flanges with concealed fasteners. 

3. Material: Stainless steel, 0.05 inch thick. 

a. Finish: Smooth, ASTM A480/A480M No. 4 finish (satin) on ends and slip-

resistant texture in grip area. 

4. Outside Diameter:  1-1/2 inches. 

5. Configuration and Length: As indicated on Drawings. 

H. Sanitary-Napkin and Tampon Dispenser SNTD: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0468 0864-F 25. 

b. Bobrick Washroom Equipment, Inc.; B-3706 2706 C -25. 
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c. Bradley Corporation; 4017 4017-11-40 45. 

2. Mounting:  Fully recessed Surface mounted. 

3. Capacity: Minimum 20 napkins and 27 tampons. 

4. Operation:  No coin (free) Single coin (25 cents). 

5. Exposed Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

6. Lockset: Tumbler type with separate lock and key for coin box. 

I. Sanitary-Napkin Disposer SND: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0473-1A. 

b. Bobrick Washroom Equipment, Inc.; B-254. 

c. Bradley Corporation; 4722-15. 

2. Mounting:  Surface mounted. 

3. Door or Cover: Self-closing, disposal-opening cover and hinged face panel with tumbler 

lockset. 

4. Receptacle: Removable. 

5. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

J. Mirror, Glass MG: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 0620-B. 

b. Bobrick Washroom Equipment, Inc.; B-1658. 

c. Bradley Corporation; 781-2.  

2. Frame:  Stainless-steel channel. 

a. Corners: Manufacturer's standard. 

3. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated 

below. 

a. Wall bracket of steel, equipped with concealed locking devices requiring a special 

tool to remove. 

4. Mirror Glazing: Tempered clear glass. 

5. Size: As indicated on Drawings. 
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2.3 SHOWER ACCESSORIES 

A. Source Limitations: Obtain shower room from single source from single manufacturer unless 

manufacturer does not offer product listed. 

B. Shower Curtain Rod SCR: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 1204. 

b. Bobrick Washroom Equipment, Inc.; B-6047. 

c. Bradley Corporation; 9531. 

2. Description:  1-1/4-inch OD; fabricated from nominal 0.05-inch-thick stainless steel. 

3. Mounting Flanges: Stainless-steel flanges designed for exposed fasteners. 

4. Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

C. Shower Curtain (and Hooks) SC: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 1200-V42 curtain and 1200-SHU hooks. 

b. Bobrick Washroom Equipment, Inc.; B-204-2 curtain and B-204-1 hooks. 

c. Bradley Corporation; 9537-42 curtain and 9536 hooks. 

2. Size: Minimum 6 inches wider than opening by 72 inches high. 

3. Material:  Nylon-reinforced vinyl, minimum 9 oz. or 0.008-inch-thick vinyl, with integral 

antibacterial agent. 

4. Color: White. 

5. Grommets: Corrosion resistant at minimum 6 inches o.c. through top hem. 

6. Shower Curtain Hooks: Chrome-plated or stainless-steel, spring wire curtain hooks with 

snap fasteners, sized to accommodate specified curtain rod. Provide one hook per curtain 

grommet. 

D. Shower Seat, Folding SSF: 

1. L-Shaped Type: 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) American Specialties, Inc.; 8206. 

2) Bobrick Washroom Equipment, Inc.; B-5181. 

3) Bradley Corporation; 9569. 
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b. Configuration: L-shaped seat, designed for wheelchair access. 

c. Seat: Phenolic of one-piece construction. 

d. Mounting Mechanism: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

E. Soap Shelf SSH: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 147. 

b. Bradley Corporation; 900. 

2. Mounting:  Surface mounted. 

3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

2.4 ELECTRIC HAND DRYERS 

A. Source Limitations: Obtain warm-air dryers from single source from single manufacturer. 

B. Electric Hand Dryer, High-Speed EHDH: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Stainless Steel, with Satin Finish: 

1) American Specialties, Inc.; 0199-1-93. 

2) Bobrick Washroom Equipment, Inc.; InstaDry B-7125. 

3) Bradley Corporation; 2923-287400. 

2. Description: High-speed, electric hand dryer for rapid hand drying. 

3. Mounting:  Surface mounted, with low-profile design. 

4. Operation: Electronic-sensor activated with drying operation time of less than 15 

seconds. 

5. Electrical Requirements:  115V, 8.3A, 950W. 

2.5 CHILDCARE ACCESSORIES 

A. Diaper-Changing Station DCS: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 9012. 
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b. Bradley Corporation; 9631. 

2. Description: Horizontal unit that opens by folding down from stored position and with 

child-protection strap. 

a. Engineered to support minimum of 250-lb static load when opened. 

3. Mounting: Surface mounted, with unit projecting not more than 4 inches from wall when 

closed. 

4. Operation: By pneumatic shock-absorbing mechanism. 

5. Material and Finish: HDPE in manufacturer's standard color. 

6. Liner Dispenser: Built in. 

2.6 CUSTODIAL ACCESSORIES 

A. Mop and Broom Holder MBH: 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. American Specialties, Inc.; 1315-4. 

b. Bobrick Washroom Equipment, Inc.; B-224 x 36. 

c. Bradley Corporation; 9984. 

2. Description: Unit with shelf, hooks, holders, and rod suspended beneath shelf. 

3. Length: 36 inches. 

4. Hooks: Three. 

5. Mop/Broom Holders: Four, spring-loaded, rubber hat, cam type. 

6. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin). 

a. Shelf: Not less than nominal 0.05-inch-thick stainless steel. 

b. Rod: Approximately 1/4-inch-diameter stainless steel. 

2.7 MATERIALS 

A. Fasteners: Screws, bolts, and other devices of same material as accessory unit, unless otherwise 

recommended by manufacturer or specified in this Section, and tamper-and-theft resistant where 

exposed, and of stainless or galvanized steel where concealed. 

B. Tempered Clear Glass Mirrors: Mirror Glazing Quality, for blemish requirements; and comply 

with ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is 

applied; nominal 6.0 mm thick. 
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2.8 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and 

access panels with full-length, continuous hinges. Equip units for concealed anchorage and with 

corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 

Provide minimum of six keys to Owner. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of accessories. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 

to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 

firmly anchored in locations and at heights indicated. 

B. Grab Bars: Install to comply with specified structural-performance requirements. 

C. Shower Seats: Install to comply with specified structural-performance requirements. 

3.3 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written instructions. 

END OF SECTION 10 28 00 
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SECTION 10 44 13 - FIRE PROTECTION CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Fire-protection cabinets for the following: 

a. Portable fire extinguisher. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 10 Section “Fire 
Extinguishers” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Show door hardware, cabinet type, trim style, and panel 
style. Include roughing-in dimensions and details showing mounting method and relationships 
of box and trim to surrounding construction. Include accessories. 

1. Heavy-duty non-rated fire protection cabinets. 
2. Heavy-duty rated fire protection cabinets. 

B. Product Schedule: For fire-protection cabinets. Indicate whether recessed or semi-recessed. 
Coordinate final fire-protection cabinet schedule with fire-extinguisher schedule to ensure 
proper fit and function. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For fire-protection cabinets to include in maintenance manuals. 

1.6 COORDINATION 

A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 

B. Coordinate sizes and locations of fire-protection cabinets with wall depths. 

10 44 13 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain fire-protection cabinets and fire extinguishers from single source 
from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Fire-Protection Cabinets: Listed and labeled to comply with requirements in 
ASTM E814 for fire-resistance rating of walls where they are installed. 

2.3 HEAVY-DUTY NON-RATED FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher. 

B. Cabinet Construction: Nonrated. 

C. Cabinet Tub Material:  Minimum 0.053-inch-thick steel sheet or 0.068-inch-thick stainless-steel 
sheet. 

D. Recessed Cabinet: 

1. Exposed Flat Trim: One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface, with exposed trim face and wall return at outer edge 
(backbend). 

2. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 1620-SS-FF. 
b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

School Cabinet CS2035. 
c. Larsen's Manufacturing Company; Detention Architectural Series DEC SS 2712-

R.  

E. Door and Frame Material:  0.078-inch-thick stainless steel. 

F. Door Style:  Solid opaque panel with frame. 

G. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated. 

1. Provide projecting door pull and friction latch. 
2. Provide continuous hinge, of same material and finish as trim, permitting door to open 

180 degrees. 



Tetra Tech FIRE PROTECTION CABINETS 
Architects & Engineers Project No. 339070-22003 10 44 13 / Page 3 

H. Accessories: 

1. Identification: Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location. Locate as directed by Architect. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 
EXTINGUISHER." Lettering color and orientation as directed by Architect. 

2. Alarm: Alarm that actuates when fire extinguisher is removed from cabinet and that is 
powered by batteries. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide Safety 
Technology International, Inc.; Mini Theft Stopper, Model STI-6255, or 
comparable product. 

I. Materials: 

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304. 

a. Finish: ASTM A480/A480M No. 4 directional satin finish. 

J. Placement: Provide at all locations, except as otherwise indicated. 

2.4 HEAVY-DUTY RATED FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher. 

B. Cabinet Construction:  For one and two-hour rated walls. 

C. Cabinet Tub Material:  Minimum 0.053-inch-thick steel sheet or 0.068-inch-thick stainless-steel 
sheet. 

D. Recessed Cabinet: 

1. Exposed Flat Trim: One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface, with exposed trim face and wall return at outer edge 
(backbend). 

2. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; FR-1620-FF-SS. 
b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

School Cabinet CS2035 Fire-FX. 
c. Larsen's Manufacturing Company; Detention Architectural Series Flame-Shield FS 

DEC SS2712-R. 

E. Door and Frame Material:  0.078-inch-thick stainless steel. 

F. Door Style:  Solid opaque panel with frame. 
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G. Door Hardware: Manufacturer's standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated. 

1. Provide projecting door pull and friction latch. 
2. Provide continuous hinge, of same material and finish as trim, permitting door to open 

180 degrees. 

H. Accessories: 

1. Identification: Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location. Locate as directed by Architect. 

a. Identify fire extinguisher in fire-protection cabinet with the words "FIRE 
EXTINGUISHER." Lettering color and orientation as directed by Architect. 

2. Alarm: Alarm that actuates when fire extinguisher is removed from cabinet and that is 
powered by batteries. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide Safety 
Technology International, Inc.; Mini Theft Stopper, Model STI-6255, or 
comparable product. 

I. Materials: 

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304. 

a. Finish: ASTM A480/A480M No. 4 directional satin finish. 

J. Placement: Provide at rated wall locations. 

2.5 FABRICATION 

A. Fire-Protection Cabinets: Provide manufacturer's standard box (tub) with trim, frame, door, and 
hardware to suit cabinet type, trim style, and door style indicated. 

1. Weld joints and grind smooth. 
2. Miter corners and grind smooth. 
3. Provide factory-drilled mounting holes. 

B. Cabinet Doors: Fabricate doors according to manufacturer's standards, from materials indicated 
and coordinated with cabinet types and trim styles. 

1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1/2 
inch thick. 

2. Miter and weld perimeter door frames and grind smooth. 

C. Cabinet Trim: Fabricate cabinet trim in one piece with corners mitered, welded, and ground 
smooth. 
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2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's AMP 500, "Metal Finishes Manual for Architectural and Metal 
Products," for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces of fire-protection cabinets from damage by 
applying a strippable, temporary protective covering before shipping. 

C. Finish fire-protection cabinets after assembly. 
D. Appearance of Finished Work: Noticeable variations in same piece are unacceptable.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and partitions for suitable framing depth and blocking where recessed cabinets 
will be installed. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Prepare recesses for recessed fire-protection cabinets as required by type and size of cabinet and 
trim style. 

3.3 INSTALLATION 

A. General: Install fire-protection cabinets in locations and at mounting heights indicated or, if not 
indicated, at height indicated below:  

1. Fire-Protection Cabinets: 40 inches above finished floor to top of cabinet rough opening 
aligned with masonry coursing. 

B. Fire-Protection Cabinets: Fasten cabinets to structure, square and plumb. 

1. Fasten alarm to inside back surface of fire protection cabinets, located to allow fire 
extinguisher to rest securely on bottom of cabinet. 

2. Unless otherwise indicated, provide recessed fire-protection cabinets. If wall thickness is 
inadequate for recessed cabinets, provide semi recessed fire-protection cabinets. 

3.4 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection cabinets 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding.  

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer. 
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D. Touch up marred finishes or replace fire-protection cabinets that cannot be restored to factory-
finished appearance. Use only materials and procedures recommended or furnished by fire-
protection cabinet and mounting bracket manufacturers. 

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond successful 
correction by finish touchup or similar minor corrective procedures. 

END OF SECTION 10 44 13 
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SECTION 10 44 16 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 10 Section “Fire 
Protection Cabinets” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material descriptions, 
dimensions of individual components and profiles, and finishes for fire extinguisher and 
mounting brackets. 

1. Mounting brackets. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 
name and product designation in Part 2 of this Specification Section, submit the “As-Specified 
Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 
listed below, otherwise submit full Product Data for the following: 

1. Multipurpose dry-chemical type in steel container (ABC). 
2. Carbon dioxide type (CO2). 
3. Clean-agent type in steel container (FE-36). 
4. Identification. 

C. Product Schedule: For fire extinguishers. Coordinate final fire-extinguisher schedule with fire-
protection cabinet schedule to ensure proper fit and function. 

D. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance manuals. 
B. Warranty: Executed special warranty. 

10 44 16 
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1.6 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 
function. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to correct or 
replace fire extinguishers that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10 when testing interval required by 
NFPA 10 is within the warranty period. 

b. Faulty operation of valves or release levers. 

2. Warranty Period:  Minimum of five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet and mounting 
bracket indicated. 

1. Source Limitations: Obtain fire extinguishers and fire-protection cabinets from single 
source from single manufacturer. 

2. Valves: Manufacturer's standard. 
3. Handles and Levers: Manufacturer's standard. 
4. Instruction Labels: Include pictorial marking system complying with NFPA 10, 

Appendix B. 

B. Multipurpose Dry-Chemical Type in Steel Container (ABC): UL-rated 4-A:80-B:C, 10-lb 
nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel 
container. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 4010. 
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b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 
Cosmic 10E. 

c. Larsen's Manufacturing Company; MP10. 

2. Placement:  In fire extinguisher cabinet or on mounting bracket. 

a. Provide in locations indicated and in compliance with requirements of authorities 
having jurisdiction. 

C. Carbon Dioxide Type (CO2): UL-rated 10-B:C, 15-lb nominal capacity, with carbon dioxide in 
enameled-aluminum container. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

a. Croker, a division of Fire-End & Croker Corporation; 4415. 
b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Sentinel 15. 
c. Larsen's Manufacturing Company; CD15. 

2. Placement: On mounting bracket. 

a. Provide in each Electrical Room, in locations indicated, and in compliance with 
requirements of authorities having jurisdiction. 

D. Clean-Agent Type in Steel Container (HFC-236fa): UL-rated 2-A:10-B:C, 13-lb nominal 
capacity, with HFC blend agent and inert material in enameled-steel container; with pressure-
indicating gage. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Ansul by 
Johnson Controls Company; Cleanguard FE13, or comparable product. 

2. Placement: On mounting bracket. 

a. Provide in each Computer Room, in locations indicated, and in compliance with 
requirements of authorities having jurisdiction. 

2.3 MOUNTING BRACKETS 

A. Mounting Brackets: Manufacturer's standard steel, designed to secure fire extinguisher to wall 
or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated 
or baked-enamel finish. 

2.4 IDENTIFICATION 

A. Identification: Projecting sign complying with authorities having jurisdiction for size and 
location. Locate as indicated by Architect. 
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1. Identify fire extinguishers and fire extinguisher cabinets with graphic fire extinguisher 
image applied to projecting mounting surface. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 
Compliance Signs, Inc.; Red 3D Triangle-Mount (Graphic Only) Fire Extinguisher 
Sign NHE-13844Tri, or comparable product. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 
compliance with requirements of authorities having jurisdiction. 

1. Mounting Brackets: Top of fire extinguisher to be at 40 inches above finished floor. 

B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated. 

C. Identification: Fasten projecting signs on wall centered above each fire extinguisher and fire 
extinguisher cabinet, aligning top of sign with top of adjacent door frame, unless otherwise 
indicated. 

END OF SECTION 10 44 16 
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SECTION 10 51 13 – PLASTIC LOCKERS AND LOCKER BENCHES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Plastic Lockers. 

2. Locker Benches. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes. 

1. Plastic Lockers 

2. Locker Benches. 

B. Shop Drawings: Benches. 

1. Include plans, elevations, sections, and attachment details. 

C. Samples: Manufacturer's color charts showing the full range of colors available. 

D. Product Schedule: For lockers. Use same designations indicated on Drawings. 

E. Sample Warranty: For special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For adjusting, correcting, and replacing locker doors and latching 

mechanisms to include in maintenance manuals. 

B. Executed Warranty: For special warranty. 

10 51 13 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver lockers and benches until spaces to receive them are clean, dry, and ready for 

their installation. 

B. Deliver master and control keys and combination control charts to Owner by registered mail or 

overnight package service. 

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of recessed openings by field measurements 

before fabrication. 

1.8 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of work specified in other Sections to ensure that lockers can be supported and installed as 

indicated. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of lockers that fail in 

materials or workmanship, excluding finish, within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures. 

b. Faulty operation of latches and other door hardware. 

2. Damage from deliberate destruction and vandalism is excluded. 

3. Warranty Period for Plastic Lockers: 15 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain plastic lockers and benches and accessories from single source from 

single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: For lockers and locker benches indicated to be accessible, comply with 

applicable provisions in the USDOJ's "2010 ADA Standards for Accessible Design," 

ICC A117.1, and building Code in effect for Project. 
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1. Handicap lockers shall be single tier. Locker bottom shall be a minimum of 15” off the 

floor, or an extra shelf placed 15” off the floor. Single tier lockers shall have a shelf 48” 

off the floor. Doors assigned for handicapped use shall have an appropriate symbol sign. 

Lockers shall be supplied with an ADA compliant single touch latch. 

2.3 PLASTIC LOCKERS 

A.  Basis of design manufacturer: ASI Storage Solutions or comparable product. These 

specifications shall be regarded as minimum; lockers constructed of other materials, or material 

with a dissimilar core and not solid plastic, will not be acceptable.  

B. Locker Configurations and Sizes: 

1. Tiers:  Double. 

2. Wardrobe Lockers: 

a. Height:  72 Double tier Z, each @ 36 inches. 

b. Width:  18 inches. 

c. Depth: 18 inches. 

C. Materials: 

1. All Doors, Door Frames, Shelves, Sides, Back, Top, and Bottom components shall be 

made of HDPE material that is water resistant and non-absorbing. All components shall 

be 1/2” nominal thickness and homogeneous in color.  

2. Latches shall be securely attached to the door, continuous in design and be capable of 

accepting various locking mechanisms.  

3. Hinges shall be continuous full length, black and shall be securely attached. 

4. Hooks: Zinc plated forged steel, ball ends.  

5. Number Plates at quantity of one per opening will be supplied in polished aluminum with 

black numerals 1/2” high.  

6. Bases shall be fabricated from HDPE Polymer to form components with 1” nominal 

thickness.  

7. Finish shall be a commercial grade texture on all flat surfaces.  

8. Color: Color match is throughout. Actual color shall be chosen from manufacturers list of 

standard colors.  

D. Fabrication: 

1. Locker units shall be manufactured for assembly of single unit construction.  

2. Locker components to be square, rigid, and free of scratches.  

3. Locker box enclosure shall be assembled by means of machined joints, pins and tamper 

resistant mechanical fasteners to discourage non-factory disassembly.  
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4. Locker door frame shall be CNC machined from a single piece of solid HDPE material 

for maximum rigidity and stiffness.  

5. Locker doors shall be machined from solid HDPE sheets. Doors will contain CNC 

machined ventilation slots.  

6. Door Handle shall be solidly mounted to internal latch mechanism.  

2.4 LOCKS 

A. Combination Padlock:  Provided by Owner. 

2.5 LOCKER BENCHES 

A. Provide bench units with overall assembly height of 17-1/2 inches. 

B. Bench Tops: Manufacturer's standard one-piece units, with rounded corners and edges. 

1. Size: Minimum 20- to 24-inch-wide tops where accessible benches are indicated 1-1/4 

inches thick. 

2. Laminated clear hardwood with one coat of clear sealer on all surfaces and one coat of 

clear lacquer. 

C. Fixed-Bench Pedestals: Manufacturer's standard supports, with predrilled fastener holes for 

attaching bench top and anchoring to floor, complete with fasteners and anchors. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide List 

Industries Inc.; 4810 Extra Heavy-Duty Cast Iron Pedestals, or comparable product. 

2.6 ACCESSORIES 

A. Fasteners: Zinc- or nickel-plated steel, slotless-type, exposed bolt heads; with self-locking nuts 

or lock washers for nuts on moving parts. 

B. Anchors: Material, type, and size required for secure anchorage to each substrate. 

1. Provide nonferrous-metal or hot-dip galvanized anchors and inserts for corrosion 

resistance. 

2. Provide toothed-steel or lead expansion sleeves for drilled-in-place anchors. 

2.7 STEEL FINISHES 

A. Factory finish steel surfaces. 

B. Powder-Coat Finish:  Immediately after cleaning and pretreating, electrostatically apply 

manufacturer's baked-polymer, thermosetting powder finish.  Comply with resin manufacturer's 

written instructions for application and baking. 

1. Minimum Dry-Film Thickness: As recommended by manufacturer but not less than 2 

mils. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls and floors, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Install lockers at the location(s) shown in accordance with the manufacturer’s instructions for 

plumb, level, rigid, and flush installations. 

B. Attach number plates after lockers are installed. 

C. Equipment: 

1. Attach hooks with at least two fasteners. 

2. Attach door locks on doors using security-type fasteners. 

3. Accessible Locker Identification: Apply accessibility logo decals where indicated on 

Drawings. 

D. Trim: Fit exposed connections of trim, fillers, and closures accurately together to form tight, 

hairline joints, with concealed fasteners and splice plates. 

1. Attach filler panels with concealed fasteners. Locate filler panels where indicated on 

Drawings. 

E. Fixed Benches: Provide no fewer than four pedestals for each accessible bench, uniformly 

spaced not more than 72 inches apart. Securely fasten tops of pedestals to undersides of bench 

tops, and anchor bases to floor. 

3.3 ADJUSTING 

A. Clean, lubricate, and adjust hardware. Adjust doors and latches to operate easily without 

binding. 

3.4 PROTECTION 

A. Protect lockers and benches from damage, abuse, dust, dirt, stain, or paint. Do not permit use 

during construction. 

END OF SECTION 10 51 13 
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SECTION 11 66 23 - GYMNASIUM EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Basketball equipment. 
2. Volleyball equipment. 
3. Badminton equipment. 
4. Safety pads. 

1.3 DEFINITIONS 

A. BWF: Badminton World Federation. 
B. FIVB: Federation Internationale de Volleyball (The International Volleyball Federation). 
C. NCAA: The National Collegiate Athletic Association. 
D. NFHS: National Federation of State High School Associations. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include assembly, disassembly, and storage 
instructions for removable equipment. 

1. Basketball Equipment: 

a. Overhead-supported folding backstops. 

b. Backstop safety device. 

11 66 23 
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c. Winch. 

d. Backstop electric operator. 

1) Motors: Show nameplate data, ratings, characteristics, and mounting 
arrangements. 

e. Basketball backboards. 

f. Goal-mounting assembly. 

g. Basketball goals. 

h. Basketball nets. 

i. Backboard safety pads. 

2. Volleyball Equipment: 

a. Floor insert. 

3. Badminton Equipment: 

a. Floor insert. 

4. Safety Pads: 

a. Wall safety pads. 
b. Corner wall safety pads. 
c. Column safety pads. 
d. Cutout trim. 

B. Shop Drawings: For gymnasium equipment. 

1. Include plans, elevations, sections, and attachment details. 
2. Include details of field assembly for removable equipment, connections, installation, 

mountings, floor inserts, and operational clearances. 
3. Include transport and storage accessories for removable equipment. 
4. Include diagrams for power, signal, and control wiring. 

C. Samples: For the following products: 

1. Pad Fabric: Wall padding minimum 3 inches square, with specified treatments applied. 
Mark face of material. 

2. Pad cutout trim. 

D. Sample Warranty: For special warranties. 



Tetra Tech GYMNASIUM EQUIPMENT 
Architects & Engineers Project No. 339070-22003 11 66 23/ Page 3 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Court layout plans, reflected ceiling plans, and other details, drawn to 
scale, and coordinated with ceiling-suspended gymnasium equipment, floor inserts, game lines, 
and markers applied to finished flooring, and coordinated with each other, using input from 
installers of the items involved: 

1. Structural members to which overhead-supported gymnasium equipment will be attached. 

2. Suspended ceiling components, if any. 

3. Items supported from building structure above the courts, including the following: 

a. Luminaires. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Smoke detectors. 
f. Acoustical treatments or panels. 
g. Divider curtains. 
h. Elevated track structure. 

B. Setting Drawings: For embedded items and cutouts required in other work. 

C. Product Certificates: For safety pads. 

D. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gymnasium equipment to include in operation and 
maintenance manuals. 

B. Warranty: Executed special warranties. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.10 FIELD CONDITIONS 

A. Field Measurements: Verify position and elevation of floor inserts and layout for gymnasium 
equipment. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of gymnasium 
equipment that fail in materials or workmanship within specified warranty period. 
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1. Failures include, but are not limited to, the following: 

a. Basketball backboard failures, including glass breakage. 
b. Faulty operation of basketball backstops. 

2. Warranty Periods:  

a. Backstops: Not less than 25 years from date of Substantial Completion. 
b. Backboards: Lifetime. 
c. Volleyball Uprights: Not less than 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Basketball backstops and anchors shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 

2.2 BASKETBALL EQUIPMENT 

A. Source Limitations: Obtain from single source from single manufacturer unless manufacturer 
does not offer product listed. 

B. Standard Rules: Provide equipment according to the requirements of NFHS's "Basketball Rules 
Book." 

C. Protruding fasteners or exposed bolt heads on front face of backboards are not permitted. 

D. Connections: Manufacturer's standard connections or connections recommended in writing by 
manufacturer and complying with Division 05 Section "Metal Fabrications" of size and type 
required to transfer loads to building structure. 

E. Overhead-Supported Folding Backstops: 

1. Folding Type: Manufacturer's standard assembly for forward-folding, front-braced 
backstop, with hardware and fittings to permit folding. 

a. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

1) Forward-Folding, Front-Braced Type:  

a) Draper Inc.; Model No. TF-20 Ceiling-Suspended, Forward-Folding, 
Front Braced Basketball Backstop. 

b) Jaypro Sports, LLC; Model No. J849-FFFB Single Drop Forward 
Fold – Front Brace. 

c) Porter Athletic, Inc.; Model No. 90949000 Forward Fold Front 
Braced Backstop 18 to 28 feet Attachment Height. 
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2. Framing: Steel pipe, tubing, and shapes designed to minimize vibration during play. 

a. Center-Mast Frame:  Welded and bolted or clamped with side sway bracing. 
b. Finish: Manufacturer's standard polyester powder-coat finish. 

3. Goal Height Adjuster: Adjustable from 8 to 10 feet to top of ring with gear-drive 
mechanism, locking in any position within adjustment range, with visible height scale 
attached to side of framing. 

a. Operation: 

1) Manual operation with detachable crank handle. 

2) Electrical: Electric operation with integral gear-drive motor, with limit 
switches preset to goal heights and the following: 

a) Key switch control. 

F. Backstop Safety Device: Designed to limit free fall if support cable, chains, pulleys, fittings, 
winch, or related components fail; with mechanical automatic reset; 6000-lb load capacity; one 
per folding backstop. 

G. Winch: Hoist consisting of heavy-duty, fully enclosed worm-gear; brake; cable drum; cable; 
and fittings, for mounting on wall with equipment-mounting board; designed to move and hold 
backboard in any raised or lowered position. 

1. Operation: Manual winch with detachable hand crank. 
2. Portable Winch Operator: One portable electric motor-drive device(s), including adaptor 

to fit crank mechanism. 

H. Backstop Electric Operator: Provide operating machine of size and capacity recommended in 
writing by manufacturer for equipment specified, with electric motor and factory-prewired 
motor controls, starter, gear-reduction unit, and remote controls. Coordinate wiring 
requirements and electrical characteristics with building electrical system. 

1. Electrical Components, Devices, and Accessories: Listed and labeled according to 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2. Operator Type: Cable drum with grooved drum and cable tension device to automatically 
take up cable slack and retain cable in grooves. 

3. Operator Mounting:  On backstop structure. 

4. Motor Electrical Characteristics: 

a. Horsepower:  1 hp. 
b. Voltage: 115 V ac, single phase, 60 hertz. 

5. Remote-Control Station(s): NEMA ICS 6, Type 1 enclosure for recessed or flush 
mounting and momentary-contact, three-position, switch-operated control with up, down, 
and off functions. 
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a. Group Key Switch Control Stations: One switch per two backstops. 
b. Keys: Provide two sets of dual keys per station. 
c. Switches, Ganged: Single faceplate with multiple switch cutouts for three switches 

operating six backstops. 

6. Limit Switches: Adjustable switches at each backstop, interlocked with motor controls 
and set to automatically stop backstop at fully retracted and fully lowered positions. 

I. Basketball Backboards: 

1. Shape and Size: 

a. Rectangular, 72 by 42 inches width by height. 

2. Backboard Material: Provide with predrilled holes or preset inserts for mounting goals, 
and as follows: 

a. Glass: Minimum 1/2-inch-thick, transparent tempered glass according to 
ASTM C1048 Kind FT (fully tempered) and with impact-testing requirements in 
16 CFR 1201 Category II or ANSI Z97.1 Class A for safety glazing. 

1) Frame: Provide glass with impact-absorbing resilient rubber or PVC gasket 
around perimeter in a fully welded, brushed-natural-finish, extruded-
aluminum frame, with steel subframe, reinforcement, bracing, and mounting 
slots for mounting backboard frame to backstop. 

2) Rim-Restraining Device: According to NCAA and NFHS rules and 
designed to ensure that basket remains attached if glass backboard breaks. 

3) Target Area and Border Markings: Permanently etched in white color, 
marked in manufacturer's standard pattern and stripe width. 

J. Goal-Mounting Assembly: Compatible with goal, backboard, and backstop; with manufacturer's 
standard hole pattern for goal attachment. 

1. Glass Backboard Goal-Mounting Assembly: Goal support framing and reinforcement 
designed to transmit load from goal to backstop and to minimize stresses on glass 
backboard. 

2. Direct Mount: Designed for mounting goal directly and independently to center mast of 
backstop, so that no force is transmitted by ring directly to backboard, and rigidity and 
stability of goal are maximized. 

K. Basketball Goals: Basket ring complete with flanges, braces, attachment plate, and evenly 
spaced loops welded around underside of ring. 

1. Single-Rim Basket Ring Competition Goal: Materials, dimensions, and fabrication 
complying with referenced standard rules. 
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2. Type: 

a. Movable: Pressure-release design with manufacturer's standard breakaway 
mechanism and rebound characteristics identical to those of fixed, nonmovable 
ring. 

3. Pressure-Release Characteristics: Positive-lock movable breakaway design, with 
manufacturer's standard mechanism, including preset pressure release, set to release at 
more than 100-lb load, and automatic reset. Provide movable ring with rebound 
characteristics identical to those of fixed, nonmovable ring. 

4. Field Adjustment: Provide ring that is field adjustable for rebound elasticity without 
being removed from the backboard. 

5. Mount: Front. 

6. Net Attachment: No-tie loops for attaching net to ring without tying. 

7. Finish: Manufacturer's standard finish. 

L. Basketball Nets: 12-loop-mesh net, between 15 and 18 inches long, sized to fit ring diameter, 
and as follows: 

1. Competition Cord: Antiwhip, made from white nylon cord, minimum 120-gm thread and 
maximum 144-gm thread. 

M. Backboard Safety Pads: 2-inch-thick molded foam with integral skin, designed for backboard 
thickness and extending continuously along bottom and up sides of backboard and over 
backstop as required by referenced standard rules. 

1. Attachment:  Bolt on. 
2. Color:  As selected by Architect from manufacturer's full range. 

2.3 VOLLEYBALL EQUIPMENT 

A. Source Limitations: Obtain from single source from single manufacturer. 

B. Standard Rules: Provide equipment according to the requirements of NFHS's "Volleyball Rules 
Book." 

C. Floor Insert:  Brass-plated or solid brass floor plate and steel pipe sleeve, concealed by floor 
plate, with capped bottom end, sized with ID to fit post standards, minimum length required, to 
securely anchor pipe sleeve as indicated on Drawings; with anchors designed for securing floor 
insert to floor substrate indicated; quantity as indicated on Drawings. 

1. Floor Plate: Lockable swivel access cover, designed for use with floating wood floors and 
to be flush with adjacent flooring. Provide two tool(s) for unlocking access covers. 
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2.4 BADMINTON EQUIPMENT 

A. Source Limitations: Obtain from single source from single manufacturer. 

B. Standard Rules: Provide equipment according to the requirements of BWF's "Laws of 
Badminton." 

C. Floor Insert: Solid-brass or brass-plated floor plate with access cover and steel pipe sleeve with 
capped bottom end; sized with ID to fit post standards, minimum length required to securely 
anchor pipe as indicated on Drawings; quantity as indicated on Drawings. 

1. Floor Plate: Lockable swivel or hinged access cover, designed for use with floating wood 
floors and to be flush with adjacent flooring. Provide two tools for unlocking access 
covers. 

2.5 SAFETY PADS 

A. Source Limitations: Obtain from single source from single manufacturer. 

B. Performance Characteristics: 

1. Impact Performance: Comply with ASTM F2440. 
2. Fire Performance and Smoke Development: Comply with NFPA 286. 

C. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index:  450 or less. 

D. Pad Coverings: Provide safety pad fabric covering that is fabricated from puncture- and tear-
resistant, PVC-coated polyester or nylon-reinforced PVC fabric, minimum 19-oz./sq. yd. and 
treated with fungicide for mildew resistance; with surface-burning characteristics indicated. 

E. Wall Safety Pads: Padded wall wainscot panels designed to be attached in a continuous row; 
each panel section consisting of fill laminated to backer board, with visible surfaces fully 
covered by seamless fabric covering, free of sag and wrinkles and firmly attached to back of 
backer board. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to:  

a. Draper Inc.; Model No. 5046XX EcoVision Fire Rated Wall Pads. 
b. Porter Athletic, Inc.; Model No. 5750xx SuperSafe FR Wall Pads. 

2. Backer Board: Minimum 7/16-inch-thick oriented strand board. 

3. Fire-Resistive Fill: Multiple-impact-resistant foam minimum 2-inch-thick, fire-resistive 
foam 

4. Size: Each panel section 24 inches wide by minimum 72 inches long. 
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5. Number of Modular Panel Sections: As indicated on Drawings. 

6. Installation Method: Concealed mounting Z-clips. 

7. Fabric Covering Color(s):  As selected by Architect from manufacturer's full range for 
two colors. 

8. Graphics: Provide wall pads with custom graphics as provided by Owner. 

F. Corner Wall Safety Pads: Wall corner pad matching wall safety pads. 

G. Column Safety Pads: Pads covering columns matching wall safety pads. 

H. Cutout Trim: Manufacturer's standard flanged cutout trim kits for fitting pads around switches, 
receptacles, and other obstructions. 

1. Color:  As selected by Architect from manufacturer’s full range. 

2.6 MATERIALS 

A. Support Cable: 1/4-inch-diameter, 7x19 galvanized-stranded-steel wire rope with a breaking 
strength of 7000 lb. Provide fittings according to the wire rope manufacturer's written 
instructions for size, number, and installation method. 

B. Support Chain and Fittings: For chains used for overhead lifting, provide Grade 80 heat-treated 
alloy-steel chains, according to ASTM A391/A391M, with commercial-quality, hot-dip 
galvanized steel connectors and hangars. 

C. Castings and Hangers: Malleable iron, according to ASTM A47/A47M; grade as required for 
structural loading. 

D. Anchors, Fasteners, Fittings, and Hardware: Gymnasium equipment manufacturer's standard 
corrosion-resistant or noncorrodible units; concealed; tamperproof, vandal- and theft-resistant 
design. 

E. Grout: Nonshrink, nonmetallic, premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout, according to ASTM C1107/C1107M, with minimum strength recommended 
in writing by gymnasium-equipment manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for court layout, alignment of mounting substrates, installation tolerances, 
operational clearances, accurate locations of connections to building electrical system, and other 
conditions affecting performance of the Work. 

1. Verify critical dimensions. 
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2. Examine supporting structure, subfloors, and footings below finished floor. 

3. Examine wall assemblies, where reinforced to receive anchors and fasteners, to verify 
that locations of concealed reinforcements are clearly marked. Locate reinforcements and 
mark locations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions and competition rules for each type 
of gymnasium equipment. 

B. Install gymnasium equipment after other finishing operations, including painting, have been 
completed unless otherwise indicated. 

C. Permanently Placed Gymnasium Equipment and Components: Install rigid, level, plumb, 
square, and true; anchored securely to supporting structure; positioned at locations and 
elevations indicated; in proper relationship to adjacent construction; and aligned with court 
layout. 

1. Floor-Insert Locations: Coordinate locations with application of game lines and markers. 

2. Floor-Insert Elevation: Coordinate installed heights of floor inserts with installation of 
finish flooring and floor-plate type. 

3. Operating Gymnasium Equipment: Verify clearances for movable components of 
gymnasium equipment throughout entire range of operation and for access to operating 
components. 

D. Floor-Insert Setting: Clean oversized, recessed voids in concrete substrate of debris. Position 
each sleeve, and fill void around sleeve with grout, mixed and placed according to grout 
manufacturer's written instructions. Protect portion of sleeve above subfloor and footing from 
splatter. Verify that sleeves are set plumb, aligned, and at correct height and spacing; hold in 
position during placement and finishing operations until grout is sufficiently cured. Set insert so 
top surface of completed unit is flush with finished flooring surface. 

E. Anchoring to In-Place Construction: Use anchors and fasteners where necessary to secure built-
in and permanently placed gymnasium equipment to structural support and to properly transfer 
load to in-place construction. 

F. Connections: Connect electric operators to building electrical system. 

G. Removable Gymnasium-Equipment Components: Assemble in place to verify that equipment 
and components are complete and in proper working order. Disassemble removable gymnasium 
equipment after assembled configuration is approved by Architect, and store units in location 
indicated on Drawings. 



Tetra Tech GYMNASIUM EQUIPMENT 
Architects & Engineers Project No. 339070-22003 11 66 23/ Page 11 

3.3 INSTALLATION OF SAFETY PADS 

A. Mount with bottom edge at 4 inches above finished floor. 
B. Cutout Trim: Limit cuts in face of padding so that cuts are securely and fully concealed behind 

trim-kit flange. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. Perform visual inspections and operational tests as recommended by referenced standard 
rules of each sport and the equipment manufacturer. 

2. Test rebound elasticity of basketball goals. 
3. Test basketball goal pressure-release characteristics and adjustability. 

C. Gymnasium equipment will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust movable components of gymnasium equipment to operate safely, smoothly, easily, and 
quietly; free from binding, warp, distortion, nonalignment, misplacement, disruption, or 
malfunction, throughout entire operational range; and lubricate as recommended in writing by 
manufacturer. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain gymnasium equipment. 

END OF SECTION 11 66 23 
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SECTION 11 66 53 - GYMNASIUM DIVIDERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Center-drive divider systems. 

2. Electric operators. 

3. Divider system accessories. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Center-drive divider systems. 

2. Electric operators. 

a. Motors: Show nameplate data, ratings, characteristics, and mounting arrangements. 

3. Divider system accessories. 

B. Shop Drawings: For gymnasium dividers. 

1. Include plans showing alignment of curtains in relation to sport-court layout and 

overhead structural supports. 

2. Include elevations, sections, details, and attachments to other work. 

3. Include system clearances, stacking requirements, and limits for fitting into adjacent 

construction. 

11 66 53 
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4. Include point loads and locations for attachment of gymnasium dividers to structure. 

5. Include diagrams for power, signal, and control wiring. 

C. Samples for Initial Selection: For each type of gymnasium divider curtain fabric. 

D. Samples for Verification: For divider curtain fabrics, not less than 12 inches square of mesh and 

of solid fabric. 

E. Sample Warranty: For special warranty. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of gymnasium divider. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gymnasium dividers to include in operation and 

maintenance manuals. 

B. Warranty: Executed special warranty. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of gymnasium dividers 

that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of gymnasium dividers. 

b. Tearing or deterioration of fabric, seams, or other materials beyond normal use. 

2. Warranty Period: 5 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CENTER-DRIVE DIVIDER SYSTEMS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Porter Athletic; 

2080 Series Center-Roll Divider Curtain, or comparable product. 

B. Divider-Curtain System: Electrically operated, with center-drive tube rolling the upper and 

lower sections of the curtain simultaneously; and as follows: 

1. Adjustable pipe hanger assembly. 

2. Roll Tube: Anodized, extruded-aluminum tubing. 
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C. Divider Curtain: 

1. Upper Curtain, Mesh: Woven mesh of polyester yarn coated with vinyl, weighing not less 

than 8 oz./sq. yd. 

a. Mesh Color: As selected by Architect from full range of industry colors and color 

densities. 

2. Lower Curtain, Solid: Woven polyester fabric coated with vinyl, not less than 18 oz./sq. 

yd., 10-foot height above floor. 

a. Fabric Color: As selected by Architect from full range of industry colors and color 

densities. 

3. Hems: Folded and electronically welded. 

4. Seams: Electronically welded. 

5. Overall Curtain Height:  As indicated on Drawings. 

6. Bottom of Curtain: Approximately 1 inch above finished floor, with padded bottom tube. 

2.2 ELECTRIC OPERATORS 

A. Provide factory-assembled electric operation system of size and capacity recommended in 

writing and provided by gymnasium divider manufacturer for gymnasium dividers specified, 

with electric motors and factory-prewired motor controls, control devices, and accessories 

required for proper operation. 

1. Include wiring from control stations to motors and between synchronizer and dual motors 

for long curtains. Coordinate operator wiring requirements and electrical characteristics 

with building electrical system. 

B. Electrical Components, Devices, and Accessories: Listed and labeled according to NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

C. Motor Electrical Characteristics: 

1. Horsepower: 3/4 hp. 

2. Voltage: 115 V ac, single phase, 60 hertz. 

D. Limit Switches: Adjustable switches at each divider curtain, interlocked with motor controls 

and set to automatically stop divider curtain at fully extended and fully retracted positions. 

E. Control System: 

1. Touch-screen programmable operating system. 
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2.3 DIVIDER SYSTEM ACCESSORIES 

A. Safety Lock: Locks drive system when speed exceeds manufacturer's recommended speed. 

B. Audible Motion Alarm: Provide alarm with intermittent warning tone when curtain is raised or 

lowered. 

2.4 SUPPORT MATERIALS AND FASTENERS 

A. General-Purpose Chain: For chains not used for overhead lifting, provide carbon steel chain, 

according to ASTM A413/A413M, Grade 30 proof coil chain or higher grade recommended by 

gymnasium divider manufacturer. Provide coating type, chain size, number, and installation 

method according to manufacturer's written instructions. 

B. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard corrosion-resistant or 

noncorrodible units; concealed; tamperproof, vandal-resistant design. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for alignment of mounting substrates, installation tolerances, operational 

clearances, locations of connections to building electrical system, and other conditions affecting 

performance of the Work. 

1. Verify critical dimensions. 

2. Examine supporting structure. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions. 

B. Install gymnasium dividers after other finishing operations, including painting, have been 

completed unless otherwise indicated. 

C. Install gymnasium dividers level, plumb, square, and true; anchored securely to supporting 

structure; positioned at locations and elevations indicated; in proper relation to adjacent 

construction; and aligned with sport-court layout. 

1. Verify clearances for movable components of gymnasium dividers throughout entire 

range of operation and for access to operating components. 

D. Electric Operators Installation: Connect electric operators to building electrical system. 
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3.3 ADJUSTING 

A. Adjust movable components of gymnasium dividers to operate safely, smoothly, easily, and 

quietly, free from binding, warp, distortion, uneven tension, nonalignment, misplacement, 

disruption, or malfunction, throughout entire operational range; and lubricate as recommended 

in writing by manufacturer. 

B. Limit Switch Adjustment: Set and adjust upper and lower limit controls. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain gymnasium dividers. 

END OF SECTION 11 66 53 
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SECTION 11 68 33.43 – TRACK AND FIELD EQUIPMENT  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 REFERENCES 

A. Comply with applicable requirements of the following standards.  Where these standards 
conflict with the other specified requirements, the most restrictive requirements shall govern. 

1. National Federation of State High School Associations (NFSHSA). 
2. American Sports Builders Association (ASBA) 
3. Manufacture’s Data and Recommended Installation Requirements. 
4. New York State Public High School Athletic Association Inc. (NYSPHSAA) 

1.3 SUMMARY 

A. Section Includes: 

1. Pole Vault Box and Cover 

B. Related Sections: 

1. Section 03 30 00 “Cast-in-Place Concrete” 

1.4 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 
concurrently. 

B. Action Submittals:  Product Data for equipment, accessories and hardware: 

1. Pole Vault Box and Cover 

2. Shop Drawings:  For athletic field equipment.  Include plans, elevations, sections, details, 
and attachments to other work. 

3. Samples for Initial Selection:  For each type of athletic equipment indicated. 

a. Manufacturer's color charts. 

11 68 33.43 
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C. Informational Submittals: 

1. Qualification Data:  For qualified Installer. 

D. Closeout Submittals: 

1. Maintenance Data:  For athletic field equipment and finishes to include in maintenance 
manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers approved by manufacturer. 

B. All site amenities shall be produced in a plant of recognized reputation that is regularly engaged 
in the production of the type of site amenity conforming to the specified standards.  Site 
amenities of the same type shall be the product of a single manufacture. 

C. Manufacturers warranties shall pass to the Owner and certification made that the product 
materials meet all applicable grade trademarks or conform to the industry standards and 
inspection requirements. 

1.6 PRODUCT DELIVERY AND STORAGE 

A. Materials delivered to the site shall be examined for damage or defects in shipping.  Any defects 
shall be noted and reported to the Owner’s representative.   

B. Sound materials shall be stored off the ground and under protective cover or indoors in a 
manner that will not allow distortion or other damage to occur. 

C. Handle materials according to manufacturer’s written instructions. 

1. Materials shall be moved, loaded, and unloaded such that they will not be subject to 
excess stress.  Permanent distortion or other damage attributable to Contractor’s 
operation shall be cause for rejection. 

PART 2 - PRODUCTS 

2.1 POLE VAULT BOX WITH COVER AND COLLAR 

A. Pole Vault Box and Cover: NFHS regulation size, 13 gauge, 304 stainless-steel pole vault box, 
with stainless wings for concrete encasement. 

1. Cover: 0.125-inch aluminum sized to fill void of vault box, with recessed cover designed 
to accept 0.5-inch thick resilient track surfacing. 
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2. Basis-of Design Product:  

a. Vault Box:  Subject to compliance with requirements, provide Sportsfield 
Specialties Inc.; Model PVBSS (TFPV002SS) Stainless Steel Pole Vault Box, or 
comparable product. 

b. Vault Box Cover:   Subject to compliance with requirements, provide Sportsfield 
Specialties Inc.; Model PVBCPSS (TFPV003ALTR-SS) Aluminum Vault Box 
Plug for above noted Stainless Steel Pole Vault Box, or comparable product. 

B. Pole Vault Box Protective Collar: 

1. Vinyl-covered pad vault box collar meeting ASTM F2949-12 and NFHS requirements. 

2. Basis-of Design Product: Subject to compliance with requirements, provide Sportsfield 
Specialties Inc.; Model PVPBSC (TFPVPBSC) Pole Vault Planting Box Safety Collar or 
comparable product. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Verify that layout and equipment locations comply with requirements for each type and 
component of equipment. 

3.3 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions unless more stringent 
requirements are indicated.  Anchor track and field equipment securely, positioned at locations 
and elevations indicated. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections.  
Inform Architect 48 hours in advance when inspections are to take place. 

2. Prepare test and inspection reports. 
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3.5 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop painting to comply 
with the requirements for touching up shop-painted surfaces. 

3.6 PROTECTION 

A. Protect finishes of athletic field equipment from damage during construction period with 
temporary protective coverings approved by manufacturer.  Remove protective coverings at 
time of Substantial Completion. 

END OF SECTION 11 68 33.43 
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SECTION 12 24 13 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manually operated roller shades with single rollers. 

2. Roller shade fabrics. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include styles, material descriptions, construction details, dimensions of individual 

components and profiles, features, finishes, and operating instructions for roller shades. 

B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband 

materials, their orientation to rollers, and their seam and batten locations, all dimensions and 

clearances for each shade installation. 

1. Include typical elevation layout showing separation between shade units and meeting 

edges at corners with sections and details at head and sill between blind units and corners. 

2. Provide verified in field details showing all types of shade installation conditions.  

3. Components and conditions not fully dimensioned or detailed in manufacturers product 

data indicating relationship to adjoining construction.  

4. Manufactures specification instructions and details specific to components and conditions 

not fully dimensioned or detailed in manufactures product data.  

5. Provide data for all components required for installation.  

C. Samples for Verification and Initial Color Selection:  For each type and color of shadeband 

material. 

1. Include Samples of accessories involving color selection. 

2. Actual color samples of manufactures full range – no color copies will be accepted.  

12 24 13 
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3. Shadeband Material:  Not less than 10 inches square.  Mark inside face of material if 

applicable. 

4. Roller Shade:  Full-size operating unit, not less than 16 inches wide by 36 inches long for 

each type of roller shade indicated. 

5. Installation Accessories:  Full-size unit, not less than 10 inches long. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of shadeband material, signed by product manufacturer. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roller shades to include in maintenance manuals. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and 

location of installation using same designations indicated on Drawings. 

1.8 WARRANTY 

A. Manufacturer’s Warranty - Provide manufacturer’s warranty including coverage of at least 

following components: 

1. Corrosion of all metal parts. 

2. Sagging, creasing, or breaking of slats. 

3. Sagging, creasing or ripping of shadeband material. 

4. Smoothly performing mechanism without slippage or jams. 

5. Finish of all components matching in color, uniform, and against fading or discoloration. 

6. Defects in materials and installation workmanship. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install roller shades until construction and finish work in 

spaces, including painting, is complete and dry and ambient temperature and humidity 

conditions are maintained at the levels indicated for Project when occupied for its intended use. 

B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify 

dimensions of other construction by field measurements before fabrication and indicate 

measurements on Shop Drawings.  Allow clearances for operating hardware of operable glazed 

units through entire operating range.  Notify Architect of installation conditions that vary from 

Drawings.  Coordinate fabrication schedule with construction progress. 



Tetra Tech ROLLER WINDOW SHADES 

Architects & Engineers Project No. 339070-22003 12 24 13 / Page 3 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations:  Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Draper Inc.; 

Manual FlexShade Systems or comparable product by one of the following: 

1. Hunter Douglas Contract. 

2. MechoShade Systems, Inc. 

3. OEM Shades Inc. 

4. Shade Techniques, LLC. 

5. Silent Gliss USA, Inc. 

B. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that 

stops shade movement when bead chain is released; permanently adjusted and lubricated; with 

chain retainer. 

1. Bead Chains:  Manufacturer's standard. 

a. Limit Stops:  Provide upper and lower ball stops. 

C. Cord Operation: #4 2 Large Size Cord: Spring roller, Hard braided large diameter cotton cord, 

attached to slat with screw-eye and cord clasp. 

D. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 

thicknesses required to accommodate operating mechanisms and weights and widths of 

shadebands indicated without deflection.  Provide with permanently lubricated drive-end 

assemblies and idle-end assemblies designed to facilitate removal of shadebands for service. 

1. Roller Drive-End Location:  Right or left side as require per shade layout. 

2. Direction of Shadeband Roll:  Regular, from back of roller and or back to front to clear 

window handles, extrusions etc.   

3. Shadeband-to-Roller Attachment:  Manufacturer's standard method- no double-side tape 

will be accepted. Provide adequate brackets on multiple sash windows to hold roller pin 

ends no more than 1/8 inch apart over centerline of mullion. 

E. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to 

three inline rollers into a multiband shade, not to exceed manufactures recommendation that is 

operated by one roller drive-end assembly. 

F. Shadebands: 

1. Shadeband Material:  Light-filtering fabric similar to “Sheer-weave Series” fabric by 

Draper Inc.  

http://www.specagent.com/LookUp/?uid=123456789482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789483&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789485&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789487&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789488&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789490&mf=04&src=wd
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G. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

1. Type:  Enclosed in sealed pocket of shadeband material. 

H. Fabrication: 

1. Cut shades perfectly square and true and mount on rollers using suitable fasteners.  

Provide all material used in shade manufacture new, commercially perfect and of first 

quality.  Provide material in one piece. 

2. Provide one finished length of each single hung shade after hemming 14 inches longer 

than portion of sash covered by shade.  Provide finished shade width to cover adequately, 

but not more than 1/4 inch of barrel exposed at each end of roller. 

a. Where necessary, increase diameter of roller from 1-1/4 inches to correspond with 

size of shade. 

b. Provide hems of proper width for slat, double turn hems, and sew with straight 

stitch.  Neatly backstitch all hems at the ends. 

c. Hem at top and bottom of shade. 

3. Fabrication Tolerances: 

a. Size shades to fit openings head – including but not limited to wall, door, window 

head etc., to sill including but not limited to window sill, floor sill etc. (allowing 

for 6 to 10 inches in additional length) and between mullions, unless otherwise 

indicated on Drawings. 

b. Provide single sets of shades no greater in width than distance between 2 mullions 

at openings up to 15 ft. wide. 

c. Provide minimum clearances for appropriate operation of shades. 

I. Installation Accessories: 

1. Front Fascia:  Aluminum extrusion that conceals front and underside of roller and 

operating mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape:  L-shaped. 

b. Height:  Manufacturer's standard height required to conceal roller and shadeband 

when shade is fully open. 

c. Provide full range of manufactures colors.  

2. Exposed Headbox:  Rectangular, extruded-aluminum enclosure including front fascia, top 

and back covers, endcaps, and removable bottom closure. 

a. Height:  Manufacturer's standard height required to enclose roller and shadeband 

when shade is fully open. 

b. Provide full range of manufactures colors. 

3. Endcap Covers:  To cover exposed endcaps. 

4. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 
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2.3 SHADEBAND MATERIALS 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified 

testing agency.  Identify products with appropriate markings of applicable testing agency. 

B. Light-Filtering Fabric (Same Color Both Sides):  Woven fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 

2. Type:  Woven polyester and PVC-coated polyester. 

3. Weave:  Basketweave. 

4. Color:  As selected by Architect from manufacturer's full range. 

5. Basis-of-Design Product: Subject to compliance with requirements, provide the following 

Draper Inc. product or comparable product: 

a. Light-Filtering Fabric (Same Color Both Sides) Openness Factor 10 percent: 

SheerWeave Series PW4100. 

1) Thickness: 0.035 inches. 

2) Weight: 17.5 oz./sq. yd. 

3) Locations: North-facing windows with obstructed view. 

C. Rescue Window Labels:  Provide and install on window shade in every space of pupil 

occupancy opaque labels with words "RESCUE WINDOW" Install labels on shades associated 

with rescue window coordinate with Architect for location. 

1. Color: Opaque, bright yellow background with black letters. 

2. Size: 2 inches by 1 inches, 3/8” wide lines to form letters.  

3. Text: “RESCUE WINDOW”, readable from room side of window. 

2.4 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including 

requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 

74 deg F: 

1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening 

in which shade is installed less 1/4 inch per side or 1/2-inch total, plus or minus 1/8 inch.  

Length equal to head-to-sill dimension of opening in which shade is installed less 1/4 

inch, plus or minus 1/8 inch. 

2. Outside of Jamb Installation:  Width and length as indicated, with terminations between 

shades of end-to-end installations at centerlines of mullion or other defined vertical 

separations between openings. 

http://www.specagent.com/LookUp/?uid=123456789482&mf=04&src=wd
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C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible. 

D. Rescue Window Labels: Provide and install on window shade in every space of pupil 

occupancy opaque labels with words "RESCUE WINDOW" Install labels on shades associated 

with rescue window coordinate with Architect for location. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, operational clearances and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 

written instructions. 

1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches to interior face of 

glass.  Allow clearances for window operation hardware. 

2. Hang shades at window to fit opening properly and operate smoothly and efficiently. 

Hang each shade perfectly level and with spring tension of roller properly adjusted. 

Locate tips of adjoining shades no further than 3/8 inch apart when two or more are 

mounted back to back. 

3. Install each shade on brackets securely fastened to ceiling or wall as shown on Drawings. 

Furnish and install new brackets and other hardware required for proper installation of 

shades. 

B. Prior to installation of roller-shade units, coordinate installation locations and method of 

installation with window manufacturer, do not secure roller-shade units to window frame.   

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 

malfunction throughout entire operational range. 
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3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, that ensure that roller shades are without damage or deterioration at time of Substantial 

Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, 

before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain motor-operated roller shades. 

END OF SECTION 12 24 13 
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SECTION 12 32 13 - MANUFACTURED WOOD-VENEER-FACED CASEWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes manufactured wood-veneer-faced cabinets of stock design. 

B. Section Includes 

1. Wood-veneer faced casework - overlay door design, including (but not limited to): 

a. Wall, base and tall cabinets. 

b. Tops for all base units. 

c. Countertop assemblies. 

2. Accessory items, including: 

a. All filler panels, frame units, scribe strips, strips at walls, and similar items. 

b. Cutouts for sinks, faucets, fittings, and other plumbing and electrical fixtures, 

electrical and mechanical runs and connections and similar items.   

c. Epoxy resin countertops and sinks, drains and tail pieces. 

d. Materials and devices necessary to make solid connections to existing structure. 

C. Products Furnished but not Installed Under this Section. 

1. Mechanical components, electrical components, plumbing components and similar items 

included with specified casework items; refer to "Sequencing and Scheduling." 

1.3 DEFINITIONS 

A. Definitions in the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" apply to 

the work of this Section. 

B. MDF:  Medium-density fiberboard. 

C. Hardwood Plywood:  A panel product composed of layers or plies of veneer, or of veneers in 

combination with lumber core, hardboard core, MDF core, or particleboard core, joined with 

adhesive and faced both front and back with hardwood veneers. 

12 32 13 
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1.4 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to ensure that casework can be supported and installed 

as indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Casework. 

2. Hinges. 

3. Pulls. 

4. Door catches. 

5. Drawer slides. 

6. Drawer and hinged door locks. 

7. Sliding-door hardware sets. 

8. Adjustable shelf supports. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  

Show fabrication details, including types and locations of hardware.  Show installation details, 

including field joints and filler panels.  Indicate manufacturer's catalog numbers for casework. 

1. Roughing Drawings:  Submit roughing drawings, showing complete roughing dimensions 

for plumbing, ventilating and electric services and components to be installed in 

casework, including location of existing roughing and dimensions, where applicable. 

2. Groups/Assemblies:  Submit shop drawings of groups or assemblies, including 

descriptions identifying units, parts, and accessories of each item and showing materials, 

dimensions, cabinet-cut details, and sink locations (where applicable). 

3. Field Measurements:  Prior to fabrication or ordering of any specified casework items, 

verify measurement at Site of actual space reserved for casework items; DO NOT take 

measurements from Contract Drawings.  Give due consideration to architectural, 

structural, or mechanical discrepancies occurring during building construction.  Make 

such discrepancies immediately known to Architect and obtain clarification of 

discrepancy in writing before proceeding with installation of affected casework items. 

4. Color/Finishes:  Shop drawings are not to include colors, wood finishes, stains, etc.  All 

colors are to be selected by the Architect and issued to the contractor by an ASI during 

the construction phase. 

C. Samples: 

1. Casework Units:  Without cost to Owner, submit samples, as requested, to demonstrate 

Contractor's ability to furnish required casework. 

2. Color Selection:  Submit actual samples of finishes, colors, and materials as required for 

color selection. Submit full range of manufacture colors, texture and wood tones.  
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates. 

1. Joint Tolerances 400C-T-1. 

2. Finishness Test 400C-T-2. 

C. Sample Warranty:  For special warranty. 

D. Installer Experience Listing: Submit list of completed projects using products proposed for this 

Project, including owner’s contact and telephone number for each project, demonstrating 

compliance with applicable “Qualifications” requirements specified below in “Quality 

Assurance” article. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish complete touchup kit for each type and finish of casework provided.  Include scratch 

fillers, stains, finishes, and other materials necessary to perform permanent repairs to damaged 

casework finish. 

1.8 QUALITY ASSURANCE 

A. Manufacturer:  Minimum 5-years’ experience in manufacture of casework and other items 

similar to those specified and minimum 5 completed casework installations of similar size and 

requirements to that specified. 

B. Installer:  Minimum 5 completed casework installations of similar size and requirements to that 

specified. 

C. Installer Qualifications:  An authorized representative who is trained and approved by 

manufacturer for installation of units required for this Project and a certified participant in 

AWI's Quality Certification Program. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver casework only after painting, utility roughing-in, and similar operations that could 

damage, soil, or deteriorate casework have been completed in installation areas.  If casework 

must be stored in other than installation areas, store only in areas where environmental 

conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 

handling and installation. 
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1.10 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install casework until building is enclosed, wet 

work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at occupancy levels during the remainder of the construction period. Maintain 

temperature and relative humidity during the remainder of the construction period in range 

recommended for Project location by the AWI's, "Architectural Woodwork Standards." 

B. Field Measurements:  Prior to fabrication or ordering of any specified casework items, verify 

measurement at Site of actual space reserved for casework items; DO NOT take measurements 

from Contract Drawings.  Give due consideration to architectural, structural, or mechanical 

discrepancies occurring during building construction.  Make such discrepancies immediately 

known to Architect and obtain clarification of discrepancy in writing before proceeding with 

installation of affected casework items. 

C. Locate concealed framing, blocking, and reinforcements that support casework by field 

measurements before being enclosed, and indicate measurements on Shop Drawings. 

1.11 SEQUENCING AND SCHEDULING 

A. Coordinate the layout and installation of casework with all Prime Contractors.  See Section 01 

12 00 for each Contractor’s coordination responsibilities. 

B. Refer to the casework model numbers for the plumbing and electrical fittings and fixtures that 

are shown to be part of the casework. Deliver these fittings and fixtures to the contractor 

assigned to their installation in Section 01 12 00. Obtain a signed receipt for their delivery. 

C. Provide all holes / cut outs in the casework for all Prime Contractors on the Project. Coordinate 

with the work on the E, P, & HVAC drawings and division 22, 23, 26, 27, and 28.  

1.12 MAINTENANCE 

A. Extra Materials: Furnish complete touchup kit for each type and color of wood laboratory 

casework provided.  Include scratch fillers, stains, finishes, and other materials necessary to 

perform permanent repairs to damaged laboratory casework finish. 

1.13 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of casework that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of components or other failures of glue bond. 

b. Warping of components. 

c. Failure of operating hardware. 

d. Deterioration of finishes. 



Tetra Tech MANUFACTURED WOOD-VENEER-FACED CASEWORK 

Architects & Engineers Project No. 339070-22003 12 32 13 / Page 5 

2. Contractor's Guarantee:  Upon completion of installation of casework and after 

acceptance by Owner, furnish to Owner written statement accepting full responsibility for 

installation and guaranteeing adequacy and safety of attachment of all casework. 

3. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide “Signature Series 

Wood Casework – Contemporary Full Overlay” by Kewaunee Scientific Statesville, NC or 

comparable product by one of the following: 

1. Wood-Metal Industries. 

2. Sheldon Laboratory Systems. 

C. Source Limitations:  Obtain wood-veneer-faced casework with tops, sinks, special equipment, 

and service fixtures from same casework supplier to establish single responsibility for all 

casework components. 

2.2 CASEWORK, GENERAL 

A. Quality Standard:  Unless otherwise indicated, comply with the AWI's, AWMAC's, and WI's 

"Architectural Woodwork Standards" for grades of casework indicated for construction, 

finishes, installation, and other requirements. 

1. Grade:  Premium. 

2. Provide labels and certificates from AWI certification program indicating that 

casework, including installation, complies with requirements of grades specified. 

B. Product Designations: Drawings indicate sizes, configurations, and finish materials of 

manufactured wood-veneer-faced casework by referencing designated manufacturer's catalog 

numbers.  Other manufacturers' casework of similar sizes and door and drawer configurations, 

of same finish materials, and complying with the Specifications may be considered.  See 

Section 01 60 00 "Product Requirements." 

C. Product Designations:  Drawings indicate configurations of manufactured wood-veneer-faced 

casework by referencing designations of Casework Design Series numbering system in 

Appendix A of the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards." 
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2.3 WOOD-VENEER-FACED CABINETS 

A. Design: 

1. Contemporary full-overlay wood edges. 

B. Wood Species: White Maple. 

C. Face Veneer Cut: Grade AA Plain sliced. 

D. Veneer Matching: 

1. Provide veneers for each cabinet from a single flitch, book and running matched.  

a. Provide continuous matching of adjacent drawer fronts within each cabinet. 

E. Grain Direction: 

1. Vertical on doors, horizontal on drawer fronts. 

2. Lengthwise on face frame members. 

3. Vertical on end panels. 

4. Side to side on bottoms and tops of units. 

5. Vertical on knee-space panels. 

6. Horizontal on aprons. 

F. Exposed Materials: 

1. Plywood: 

a. Maple Plywood:  White Maple, Grade AA, rotary cut, book matched, cross-

banded, with solid hardwood core. 

1) 1/4 inch: Minimum 3-ply. 

2) 3/4 inch: Minimum 7-ply. 

b. Other Hardwood Plywood:  Sound grade; cross-banded, with solid hardwood core. 

1) 1/4 inch: Minimum 3-ply. 

2) 3/4 inch: Minimum 7-ply. 

2. Solid Wood:  Clear hardwood lumber of species indicated and selected for grain and 

color compatible with exposed plywood. 

G. Semi exposed Materials: 

1. Solid Wood:  Sound hardwood lumber, selected to eliminate appearance defects, of same 

species as exposed wood. 

2. Plywood:  Hardwood plywood of same species as exposed wood.  Provide backs of same 

species as faces. 

3. Provide solid wood or hardwood plywood for semi-exposed surfaces unless otherwise 

indicated. 

4. Hardboard:  Use only for cabinet backs where exterior side of back is not exposed. 
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H. Hardboard:  Full tempered 2 sides, consisting of steam-exploded wood fibers, highly 

compressed into hard, dense 1/4-inch-thick homogeneous sheet using natural resins and other 

added binders; providing following physical properties: 

1. Modulus of Rupture: ..... 5,000 PSI 

2. Density: ......................... 56 PCF 

3. Internal Bond: ............... 100.0 PSI 

I. Particleboard:  Industrial grade meeting or exceeding CS 236-66 and ASTM D1037 with 

following physical properties: 

1. Density: ...................................... 47 PCF (+10 percent) 

2. Interior Bond: ............................. 60 PSI 

3. Modulus of Elasticity: ................ 400,000 PSI 

4. Modulus of Rupture: .................. 2,400 PSI 

5. Screw Holding Power - Face: .... 225 lbs 

6. Screw Holding Power - Edge: .... 200 lbs 

2.4 MATERIALS 

A. Maximum Moisture Content for Lumber:  7 percent for hardwood and 12 percent for softwood. 

B. Hardwood Plywood:  HPVA HP-1, particleboard core except where veneer core is indicated. 

C. Marine Grade Hardwood Plywood:  typical for all countertop applications.  

D. Softwood Plywood:  U.S. Department of Commerce (DOC) PS 1. 

E. Particleboard:  ANSI A208.1, Grade M-2Grades for MDF changed with the 2002 edition of 

ANSI A208.2.  Grade 130 is approximately equivalent to previous Grade MD.   

F. Hardboard:  ANSI A135.4, Class 1 Tempered. 

G. Edge banding:  Minimum 1/8-inch- thick, solid wood of same species as face veneer 

1. Select wood edge banding for grain and color compatible with face veneers. 

2. Colors: As selected by Architect from manufacturer's full range. 

H. Countertop Solid surface material: Provide countertops with the following front and backsplash 

style: 1/2-inch thick, solid surface material Splashes: 1/2-inch thick, solid surface material. 

Fabrication:  Fabricate tops in one piece on marine grade plywood with shop-applied edges 

unless otherwise indicated.  Comply with solid-surface-material manufacturer's written 

instructions for adhesives, sealers, fabrication, and finishing. Solid Surface Material:  

Homogeneous solid sheets of filled plastic resin complying with ANSI SS1, Class A. 

1. Fabricate with loose splashes for field assembly. 

2. Adhesives:  Adhesives shall not contain urea formaldehyde. 
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3. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Hanex Solid Surfaces. 

b. Corian. 

c. Formica Corporation. 

d. Wilsonart International. 

4. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

2.5 FABRICATION 

A. Base Cabinet Construction: 

1. Tops:  Horizontal frame with pinned mortise and tenon joints; joined to cabinet side with 

8-mm hardwood dowels on 32-mm centers.  Includes 1-1/8-inch thick x 1-3/4-inch deep 

front rail with 3/4-inch thick x 1-1/4-inch deep side rails and 3/4-inch thick x 1-3/4-inch 

deep back rail. 

2. Divider Under Drawers: 3/4-inch thick x 2-1/4-inch deep front cross rail, secured to 

cabinet sides with 8-mm hardwood dowels on 32-mm centers.  On all-drawer cabinets 

where locks are indicated, hardboard panel fitted in intermediate horizontal frame and 

placed between drawers to prevent access to other drawers. 

3. Bottoms: 3/4-inch thick 7-ply hardwood plywood, let into 1-1/8-inch thick x 1-3/4-inch 

deep bottom rail and jointed to cabinet sides with 8-mm hardwood dowels on 32-mm 

centers. 

4. Sub-Base: Separate and continuous (no cabinet body sides-to-floor), water resistant 

exterior grade plywood with concealed fastening to cabinet bottom. Ladder-type 

construction of front, back and intermediates to form a secure and level platform to which 

cabinets attach.  

5. Tops, Dividers Under Drawers, and Bottoms:  Securely glued and screwed under pressure 

to sides at assembly to ensure joint integrity and squareness. 

6. Sides:  3/4-inch thick 7-ply hardwood plywood, faced with selected hardwood veneer for 

exposed surfaces and unselected but sound veneers for unexposed surfaces.  Includes 3/8-

inch thick hardwood nosing applied to exposed front edge of cabinet side.  Where 

adjustable shelves required by specified manufacturer’s catalog numbers, sides bored 

with 5 mm holes. 

7. Backs:  1/4-inch thick tempered hardboard secured to cabinet top and bottom and dadoed 

into cabinet sides.  Backs recessed 5/16-inch to permit accurate scribing to wall. 

8. Removable Backs:  Where indicated by specified manufacturer’s catalog numbers, backs 

retained in vertical cleats secured to cabinet sides to provide tight joints and convenient 

access to plumbing. 

http://www.specagent.com/LookUp/?ulid=5491&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789759&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789763&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789771&mf=04&src=wd


Tetra Tech MANUFACTURED WOOD-VENEER-FACED CASEWORK 

Architects & Engineers Project No. 339070-22003 12 32 13 / Page 9 

9. Shelves:  1-inch thick 9-ply hardwood plywood with 3/8-inch solid lumber edge band 

front edges.  Additional support provided at rear of cabinets 36 inches and wider. 

10. Toe Space:  4-inches high x 3-1/4-inches deep with 3/4-inch thick x 4-inch high toe 

board, joined between cabinet sides with 8 mm hardwood dowels. 

11. Drawers - Semi-Flush Radius Lipped- Oak: 

a. Drawer Face:  3/4-inch thick solid lumber core, faced with selected hardwood 

veneer. 

b. Sides and Back:  1/2-inch thick solid hardwood; dovetailed at front and rear. 

c. Bottoms:  1/4-inch thick tempered hardboard fitted and secured into grooves in 

drawer face, sides and back. 

d. Interior Finish: Sealed and varnished to resist absorption. 

e. Slides:  Side mount, epoxy-coated drawer slides, providing at least 100 lbs load 

capacity and incorporating positive stops.  Provide progressive type slide with 

minimum 100 lbs load capacity for file drawers. 

B. Wall Cabinet Construction: 

1. Tops and Bottoms:  3/4-inch thick 7-ply hardwood plywood, let into 1-1/8-inch thick x 1-

3/4-inch deep top and bottom rail and joined to cabinet sides with 8 mm hardwood 

dowels on 32 mm centers.  Securely glued and screwed under pressure at sides to 

assembly to ensure joint integrity and unit squareness. 

2. Sides:  3/4-inch thick 7-ply hardwood plywood, faced with selected hardwood veneer on 

exposed surfaces and unselected but sound veneer on unexposed surfaces.  3/8-inch thick 

hardwood nosing applied to exposed front edge of cabinet side.  Where adjustable shelves 

required, 5 mm holes bored in sides on 32 mm centers. 

3. Backs:  1/4-inch thick tempered hardboard secured to cabinet top and bottom, dadoed 

into cabinet sides, and recessed 5/16-inch to permit accurate scribing to wall. 

4. Shelves:  1-inch thick 9-ply hardwood with 3/8-inch thick hardwood nosing on front 

edge.  Shelves in 36-inch and wider cabinets include additional support at rear. 

C. Cases: 

1. Tops and Bottoms:  3/4-inch thick 7-ply hardwood plywood let into 1-1/8-inch thick x 1-

3/4-inch deep top and bottom rail and joined to cabinet sides with 8 mm hardwood 

dowels on 32 mm centers.  Tops and bottoms securely glued and screwed under pressure 

to sides at assembly to ensure joint integrity and unit squareness. 

2. Sides:  3/4-inch thick 7-ply hardwood plywood, faced with selected hardwood veneer on 

exposed surfaces and unselected but sound veneers on unexposed surfaces.  3/8-inch 

thick hardwood nosing applied to front edge of cabinet side.  When adjustable shelves 

required, 5 mm holes bored in sides. 
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3. Backs:  1/4-inch tempered hardboard secured to cabinet top and bottom, dadoed into 

cabinet sides, and recessed 5/16-inch to permit accurate scribing to wall. 

4. Shelves:  3/4-inch thick 7-ply hardwood with 3/8-inch thick hardwood nosing on front 

edge.  Shelves in 36-inch and wider cabinets include additional support at rear. 

5. Toe Space:  4-inches high x 3-1/4-inches deep with 3/4-inch thick x 4-inch high toe 

board, joined between cabinet sides with 8 mm hardwood dowels. 

D. Doors: 

1. Contemporary Full Overlay – Maple:  

a. Base and Wall Cabinets:  3/4-inch thick solid core, banded on all edges and faced 

with selected hardwood veneer. 

b. Tall Cases:  1-1/8-inch thick solid lumber core, banded on all edges and faced with 

selected hardwood veneer. 

2. Hinged Glazed Doors:  1-1/8-inch thick x 2-3/4-inch wide heavy selected hardwood 

frame fitted with 1/4-inch tempered glass and equipped with same carriers specified for 

solid case doors above. 

a. Wall and Base Cabinets:  3/4-inch thick x 2-3/4-inch wide selected hardwood 

frame fitted and equipped as specified for “Hinged Glazed Doors” above. 

E. Filler Strips:  Provide as needed to close spaces between cabinets and walls, ceilings, and 

indicated equipment.  Fabricate from same material and with same finish as cabinets. Filler 

strips should be 3 inches maximum in width or as shown on the drawings.  

2.6 FINISH 

A. Wood Finishes: Varnish providing tough, hard properties to withstand most severe conditions 

and staining agents imparting clean, translucent appearance to wood substrate and enhance and 

improve natural graining in face without suggestion of masking or hiding.  Finished film 

provides mellow, smooth texture. 

1. Surface Preparation:  All surfaces thoroughly sanded with fine abrasive not coarser than 

3/0 Garnet finishing paper, achieving absolute cleanliness before finishing coat 

application.  All wood flour and abrasive particles removed with dry compressed air and 

all areas wiped with tack rag. 

2. Sealing:  Synthetic resin-based sealer applied to all surfaces of drawer, cabinet doors, 

exposed surface and other small sections where complete sealing of edges necessary to 

prevent moisture absorption.  Remainder of cabinet sprayed with sealer after application 

to specific surfaces.  Sealer air-dried within 20 minutes to permit light scuff sanding with 

5/0 Garnet finishing paper and subsequently thoroughly dusted. 

3. Stain:  Pigmented stain consisting of non-fading and non-bleeding colors, ground in 

suitable vehicle, permitting blending in proportions required to produce color selected by 

Architect from manufacturer’s full range of standard and custom colors. 
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4. Top Coat:  Varnish consisting of moisture of chlorinated polymers and co-polymers 

suitably compounded with oil modified alkyd resin and other resinous plasticizers in 

solution of aromatic and oxygenated solvents. Produces cured film gloss with range of 

40-50 measured by 60-degree gloss meter.  Rubbed effect accomplished by inorganic 

flatting agent and acid catalyst added prior to spraying to convert film to cured state.  

Thorough sanding of previous coating provided to promote inter-coat adhesion with 

careful dusting to remove all powdered finish and abrasive prior to final coating. 

 

5. Chemical Resistance Properties –Oak Wood Veneer Casework 

a. Spot Test to Evaporation 

1) Boiling Water ......................................................No effect 

2) Ethyl Alcohol ......................................................No effect 

3) Isopropyl Alcohol ...............................................No effect 

4) Methyl Alcohol ...................................................No Effect 

5) Xylol ...................................................................No effect 

6) Toluol ..................................................................No effect 

7) Naptha .................................................................No effect 

8) Gasoline ..............................................................No effect 

9) Methyl Ethyl Ketone ...........................................No effect 

10) Acetone ...............................................................No effect 

11) Chloroform ..........................................................No effect 

12) Formaldehyde .....................................................No effect 

13) Ink .......................................................................No effect 

 

b. Spot Test for One Hour 

1) 25 percent Sulfuric Acid .....................................No effect 

2) 70 percent Sulfuric Acid .....................................Film destroyed 

3) 20 percent Hydrochloric Acid (5 min.) ...............No effect 

4) 37 percent Hydrochloric Acid .............................Very slight ring & stain 

5) 50 percent Nitric Acid .........................................Film destroyed 

6) 10 percent Sodium Hydroxide ............................No effect 

7) 29 percent Ammonia ...........................................No effect 

8) Iodine ..................................................................Slight stain 

9) Lipstick ...............................................................No effect 

10) Crayon .................................................................No effect 

11) Catsup .................................................................No effect 

12) Butter...................................................................No effect 

13) Oleo .....................................................................No effect 

14) Mustard ...............................................................No effect 

15) Grape Juice ..........................................................No effect 

16) Coke or Pepsi Cola ..............................................No effect 

17) Vinegar ................................................................No effect 

18) Milk .....................................................................No effect 

c. Adhesion and Toughness:  Attempts to separate various finish layers from each 

other and from wood with razor blade or sharp knife are extremely difficult or 

results in no separation of various layers. 
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2.7 CASEWORK HARDWARE AND ACCESSORIES 

A. Hardware, General:  Unless otherwise indicated, provide manufacturer's standard satin-finish 

commercial-quality, heavy-duty hardware. 

1. Use threaded metal or plastic inserts with machine screws for fastening to particleboard, 

except where hardware is through bolted from back side. 

B. Butt Hinges:  Wrap-around type, 5-knuckle pin, heavy-duty institutional type with rounded 

ends, finished in either brushed chrome or black as directed by Architect and concealing hinge 

screws when door closed. 

1. Lipped Construction: 2-1/2-inches high x 0.072-inch thick. 

2. Offset kitchen cabinet type, plain butt hinges or hinges with removable pins not 

acceptable. 

3. 2 hinges provided on doors less than 44 inches high; 3 hinges provided on doors 44 

inches high and higher. 

C. Pulls: Solid stainless-steel wire pulls, fastened from back with two screws. Provide two pulls for 

drawers more than 24 inches wide. 

D. Door Catches: Nylon-roller spring catch or dual, self-aligning, permanent magnet catch.  

Provide two catches on doors more than 48 inches high. 

E. Drawer Slides:  BHMA A156.9, Type B05091. 

1. Standard Duty (Grade 1, Grade 2, and Grade 3):  Side mounted and extending under the 

bottom edge of drawer; full partial-extension type; zinc-plated epoxy-coated steel with 

polymer rollers. 

2. Heavy Duty (Grade 1HD-100 and Grade 1HD-200):  Side mounted and extending under 

the bottom edge of drawer; full-overtravel-extension type; zinc-plated, steel ball-bearing 

slides. 

3. Box Drawer Slides:  Grade 1, Grade 1HD-100, for drawers not more than 6 inches high 

and 24 inches wide. 

F. Drawer and Hinged Door Locks:  Cylindrical (cam) type, five-pin tumbler, brass with chrome-

plated finish, and complying with BHMA A156.11, Grade 1. Each room is to be keyed and 

master keyed.  

1. Provide a minimum of two keys per lock and six master keys. 

2. Provide locks on all doors and drawers. 

G. Adjustable Shelf Supports:  Two-pin-locking plastic shelf rests complying with BHMA A156.9, 

Type B04013.  
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2.8 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances, location of framing and reinforcements, and other conditions affecting performance 

of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

2.9 CASEWORK INSTALLATION 

A. Grade:  Install cabinets to comply with same grade as item to be installed. 

B. Install casework level, plumb, and true; shim as required, using concealed shims.  Where 

casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners 

concealed where practical. 

C. Utility-Space Framing:  Secure to floor with two fasteners at each frame.  Fasten to partition 

framing, wood blocking, or metal reinforcements in partitions and to base cabinets. 

D. Base Cabinets:  Adjust top rails and subtops within 1/16 inch of a single plane.  Fasten cabinets 

to utility-space framing, partition framing, wood blocking, or reinforcements in partitions with 

fasteners spaced not more than 24 inches o.c.  Fasten adjacent cabinets together with joints 

flush, tight, and uniform.  Align similar adjoining doors and drawers to a tolerance of 1/16 inch. 

1. Where base cabinets are installed away from walls, fasten to floor at toe space at not 

more than 24 inches o.c. and at sides of cabinets with not less than 2 fasteners per side. 

E. Wall Cabinets:  Adjust fronts and bottoms within 1/16 inch of a single plane.  Fasten to hanging 

strips, masonry, partition framing, blocking, or reinforcements in partitions.  Fasten each 

cabinet through back, near top, at not less than 24 inches o.c.  Align similar adjoining doors to a 

tolerance of 1/16 inch. 

F. Fasten cabinets to adjacent cabinets and to masonry, framing, wood blocking, or reinforcements 

in walls and partitions to comply with the AWI's, AWMAC's, and WI's "Architectural 

Woodwork Standards." 

G. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises unless otherwise 

indicated.  Adjust and align hardware so moving parts operate freely and contact points meet 

accurately.  Allow for final adjustment after installation. 

H. Adjust casework and hardware so doors and drawers operate smoothly without warp or bind.  

Lubricate operating hardware as recommended by manufacturer. 
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2.10 CLEANING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 

C. Protect countertop surfaces during construction with 6-mil plastic or other suitable water-

resistant covering.  Tape to underside of countertop at minimum of 48 inches o.c. 

END OF SECTION 12 32 13 
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SECTION 12 32 16 - MANUFACTURED PLASTIC-LAMINATE-FACED CASEWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes plastic-laminate-faced cabinets of stock design. 

B. Section Includes 

1. Plastic laminate faced casework - overlay door design, including (but not limited to): 

a. Wall cabinets. 

b. Tops for all base units. 

c. Counter top assemblies. 

2. Accessory items, including: 

a. All filler panels, frame units, scribe strips, strips at walls, and similar items. 

b. Cutouts for sinks, faucets, fittings, and other plumbing and electrical fixtures, 

electrical and mechanical runs and connections and similar items.   

c. Materials and devices necessary to make solid connections to existing structure. 

C. Products Furnished but not Installed Under this Section 

1. Mechanical components, electrical components, plumbing components and similar items 

included with specified casework items; refer to "Sequencing and Scheduling." 

1.3 DEFINITIONS 

A. Definitions in the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" apply to 

the work of this Section. 

B. MDF:  Medium-density fiberboard. 

C. Hardwood Plywood:  A panel product composed of layers or plies of veneer, or of veneers in 

combination with lumber core, hardboard core, MDF core, or particleboard core, joined with 

adhesive and faced both front and back with hardwood veneers. 

12 32 16 
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1.4 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections to ensure that casework can be supported and installed 

as indicated. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Casework. 

2. Hinges. 

3. Adjustable shelf supports. 

4. Grilles. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.  

Show fabrication details, including types and locations of hardware.  Show installation details, 

including field joints and filler panels.  Indicate manufacturer's catalog numbers for casework. 

1. Roughing Drawings:  Submit roughing drawings, showing complete roughing dimensions 

for plumbing, ventilating and electric services and components to be installed in 

casework, including location of existing roughing and dimensions, where applicable. 

2. Groups/Assemblies: Submit shop drawings of groups or assemblies, including 

descriptions identifying units, parts, and accessories of each item and showing materials, 

dimensions, cabinet-cut details, and sink locations (where applicable). 

3. Field Measurements:  Prior to fabrication or ordering of any specified casework items, 

verify measurement at Site of actual space reserved for casework items; DO NOT take 

measurements from Contract Drawings.  Give due consideration to architectural, 

structural, or mechanical discrepancies occurring during building construction.  Make 

such discrepancies immediately known to Architect and obtain clarification of 

discrepancy in writing before proceeding with installation of affected casework items. 

4. Color/Finishes:  Shop drawings are not to include colors, wood finishes, stains, etc.  All 

colors are to be selected by the Architect and issued to the contractor by an ASI during 

the construction phase. 

C. Samples: 

1. Casework Units:  Without cost to Owner, submit representative samples, as requested, to 

demonstrate Contractor's ability to furnish required casework. 

2. Color Selection:  Submit actual samples of finishes, colors, and materials as required for 

color selection. Submit full range of manufacture colors.  



Tetra Tech MANUFACTURED PLASTIC-LAMINATE-FACED CASEWORK 

Architects & Engineers Project No. 339070-22003 12 32 16 / Page 3 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates. 

1. Joint Tolerances 400C-T-1. 

2. Finishes Test 400C-T-2. 

C. Sample Warranty:  For special warranty. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Minimum 5-years’ experience in manufacture of casework and 

other items similar to those specified and minimum 5 completed casework installations of 

similar size and requirements to that specified. 

B. Installer Qualifications: An authorized representative who is trained and approved by 

manufacturer for installation of units required for this Project and a certified participant in 

AWI's Quality Certification Program (QCP). 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver casework only after painting, utility roughing-in, and similar operations that could 

damage, soil, or deteriorate casework have been completed in installation areas.  If casework 

must be stored in other than installation areas, store only in areas where environmental 

conditions meet requirements specified in "Project Conditions" Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 

handling and installation. 

1.9 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install casework until building is enclosed, wet 

work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at occupancy levels during the remainder of the construction period. Maintain 

temperature and relative humidity during the remainder of the construction period in range 

recommended for Project location by the AWI's, "Architectural Woodwork Standards." 

B. Established Dimensions:  Where casework is indicated to fit to other construction, establish 

dimensions for areas where woodwork is to fit.  Provide allowance for trimming at site, and 

coordinate construction to ensure that actual dimensions correspond to established dimensions. 

C. Locate concealed framing, blocking, and reinforcements that support casework by field 

measurements before being enclosed and indicate measurements on Shop Drawings. 
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1.10 SEQUENCING AND SCHEDULING 

A. Coordinate the layout and installation of casework with all Prime Contractors.  See Section 01 

12 00 for each Contractor’s coordination responsibilities. 

B. Provide all holes / cut outs in the casework for all Prime Contractors on the Project. Coordinate 

with the work on the E, P, & HVAC drawings and Division 22, 23, 26, and 28.  

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of casework that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of components or other failures of glue bond. 

b. Warping of components. 

c. Failure of operating hardware. 

2. Contractor's Guarantee: Upon completion of installation of casework and after acceptance 

by Owner, furnish to Owner written statement accepting full responsibility for installation 

and guaranteeing adequacy and safety of attachment of all casework. 

3. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Basis-of-Design Product: Subject to compliance with requirements, drawings and specifications 

are based on products manufactured by TMI SYSTEMS CORPORATION, 50 South Third 

Avenue West, Dickinson, ND or comparable product by one of the following: 

1. TMI Systems Corporation. 

2. Case Systems Inc. 

3. Other manufacturers shall comply with the minimum levels of material and quality as 

indicated on the drawings or as specified. 

C. Source Limitations: Obtain laminate clad items including casework, countertops, and 

architectural woodwork from the same casework supplier to establish single responsibility for 

all laminated and related components. 

http://www.specagent.com/LookUp/?ulid=7080&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838434&mf=04&src=wd
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2.2 CASEWORK, GENERAL 

A. Quality Standard:  Unless otherwise indicated, comply with the AWI's, AWMAC's, and WI's 

"Architectural Woodwork Standards" for grades of casework indicated for construction, 

finishes, installation, and other requirements. 

1. Grade:  Premium. 

2. Provide labels and certificates from AWI certification program indicating that 

casework, including installation, complies with requirements of grades specified. 

B. Product Designations: Drawings indicate sizes, configurations, and finish materials of 

manufactured laminate clad casework by referencing designated manufacturer's catalog 

numbers.  Other manufacturers' casework of similar sizes and door and drawer configurations, 

of same finish materials, and complying with the Specifications may be considered.  See 

Section 01 60 00 "Product Requirements." 

C. Product Designations: Drawings indicate configurations of manufactured laminate clad 

casework by referencing designations of Casework Design Series (CDS) numbering system in 

the “Design Ideas” Section of the AWI's, AWMAC's, and WI's "Architectural Woodwork 

Standards." 

D. Minimum Component Flammability Requirements: Provide casework with components meeting 

the following requirements to achieve minimum of “Class C” rating per ASTM E84: 

 Flame Spread Smoke Developed 

 Index Index 

1. Exterior High Pressure Laminate: 76-200 0-450 

2. High Pressure Laminate Exterior Bonded to  

High Performance Particleboard Core Material:  76-200 0-450 

2.3 PLASTIC LAMINATE-FACED CABINETS 

A. Design: 

1. Reveal overlay. 

B. Exposed Casework Surfaces: 

1. Plastic Laminate:  Grade VGS (0.028” Thickness). 

a. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

b. For exterior cabinet surfaces, interior of open cabinets, and interior of glass door 

cabinets. 

c. Unless otherwise indicated, provide specified edgebanding on all exposed edges. 

C. Semi-exposed Casework Surfaces: 

1. Thermoset Decorative Panels:  Provide WHITE thermoset decorative panels for semi-

exposed surfaces unless otherwise indicated.   
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a. Melamine resin impregnated TFM, surface thermally-fused to core under heat and 

pressure, meeting NEMA LD3-2005 standards. 

b. Unless otherwise indicated, provide specified edgebanding on all semi-exposed 

edges. 

D. Balanced Construction of all laminated casework panels is mandatory. 

 

1. Provide plastic laminate of same grade as exposed surfaces for interior faces of doors and 

drawer fronts and other locations where opposite side of component is exposed. 

2. Unfinished core stock surfaces, even on concealed surfaces (excluding edges), will not be 

permitted. 

2.4 MATERIALS 

A. Particleboard:  Industrial Grade average 45-pound density, meeting ANSI A208.1, Grade M-2 

requirements. 

B. MDF:  Average 48-pound density, meeting ANSI A208.2, Grade 130 requirements. 

C. Hardboard:  ANSI A135.4, Class 1 Tempered. 

D. Moisture Resistant (MR) Particleboard: For all countertop applications. Industrial Grade 

average 45-pound density, meeting ANSI A208.1, Grade M-2 requirements. 

E. Laminate Manufacturers: Up to 5 different colors (1 color per unit face) as selected by Architect 

from manufacturer's full range of standard (non-premium) color and finish options including 

patterns, solid colors, and woodgrain laminates from each manufacturer listed below: 

1. Wilsonart International. 

2. Formica.  

3. Panolam (Nevamar & Pionite). 

F. Countertop High Pressure Plastic Laminate:  Grade HGS/HGP (0.039” Thickness). 

1. Colors and Patterns:  As selected by Architect from manufacturer's full range to match 

existing countertops as needed.  

G. Edge Banding for Plastic Laminate 

1. 3mm PVC:  Solid, high impact, purified, color-thru, acid resistant, pre-lamination primed 

edging, machine-applied with hot melt adhesives, automatically trimmed, inside/outside 

length-radiused for uniform appearance, buffed and corner-radiused for consistent design.  

H. Edging Locations 

1. Door and Drawer Face Edges, Cabinet Body Front Edges and Front Edges of Interior 

Components (including Shelves) of Open Cabinets, Cubbies and Mailbox units, and 

Support Panel Exposed Edges:  3mm PVC selected from minimum 200 colors including 

solid, pattern, and woodgrains. 

http://www.specagent.com/LookUp/?ulid=7081&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838442&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838439&mf=04&src=wd
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2. Cabinet Body Edge and Front Edges of Interior Components of Casework with 

Doors/Drawers: 0.020mm PVC selected from minimum 200 colors including solid, 

pattern, and woodgrains. 

a. Color to match Exterior Surfaces on fixed components including vertical dividers, 

and drawer dividers. 

b. Color to match Interior Surfaces (WHITE) on adjustable components including 

shelves. 

2.5 FABRICATION 

A. Plastic Laminate Faced Cabinet Construction:  As required by referenced quality standard, but 

not less than the following: 

1. Bottoms and Ends of Cabinets:  Minimum 3/4-inch (19-mm) thick particleboard, doweled 

together utilizing minimum 10mm hardwood, fluted dowels. 

2. Fixed Cabinet Interior Components: Minimum 3/4-inch (19-mm) thick particleboard, 

doweled to Casework body utilizing minimum 10mm hardwood, fluted dowels.   

3. Shelves: Minimum 3/4-inch (19-mm) thick particleboard for shelves up to 30” wide.  

Minimum 1-inch (25-mm) thick particleboard for shelves over 30” wide. 

4. Backs of Cabinets: Minimum 1/4-inch (6-mm) thick particleboard or MDF, fully 

captured (dadoed) by cabinet sides, bottoms, and tops.  Finish to match interiors. 

5. Exposed Backs of Cabinets:  Minimum 3/4-inch (19-mm) thick particleboard, doweled to 

the sides of the cabinet, with exposed surface of Grade VGS (0.028” Thickness) laminate. 

B. Filler Strips: Provide as needed to close spaces between cabinets and walls, ceilings, and 

indicated equipment.  Fabricate from same material and with same finish as cabinets. Filler 

strips should be 3 inches maximum in width or as shown on the drawings.  

2.6 CASEWORK HARDWARE AND ACCESSORIES 

A. Hardware, General:  Unless otherwise indicated, provide manufacturer's standard satin-finish, 

commercial-quality, heavy-duty hardware.  

B. Grilles: Modify existing continuous, pencil-proof countertop grille to size around the new unit 

ventilator. Coordinate all modification with Drawings and countertop installer to ensure that the 

edge is finished.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances, location of framing and reinforcements, and other conditions affecting performance 

of the Work. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 COMPONENTS 

A. Cabinet Construction: 

1. Sub-Base: Fixed base and tall cabinets to have individual, factory assembled and attached 

sub-base of minimum 3/4-inch (19-mm) thick plywood.  (No cabinet body sides-to-floor 

allowed.)  Sub-base is 4-inches high unless otherwise indicated. 

2. Cabinet Top and Bottom: Solid, full depth sub-top furnished for all base and tall cabinets 

(except sink base cabinets).  Cabinets with front and back rails or partial depth sub-tops 

will not be accepted. 

a. Wall Cabinet Bottoms and Tops:  3/4 inch thick particleboard. 

b. Exterior Exposed Wall Cabinet Bottoms: Melamine resin impregnated TFM, 

surface thermally-fused to core on both sides. Assembly devices concealed on 

bottom side of wall cabinets. 

3. Line Boring for Adjustable Shelves:  Side panels and fixed vertical dividers shall receive 

line boring holes spaced 1-1/4 inches (32-mm) apart, running full height of each 

component.  Line boring holes shall interact with adjustable shelf clips.  Exposed exterior 

cabinet ends laminated with high pressure plastic laminate and balanced with high 

pressure cabinet liner (Grade CLS of 0.020” Thickness) on interior surface. 

4. Cabinet Backs:  Minimum 1/4-inch (6-mm) thick particleboard or MDF, fully captured 

(dadoed) by cabinet sides, bottoms, and tops.  Finish to match interiors.  With 3/4-inch x 

4-inch particleboard rails placed behind the back panel at the top and bottom, and 

doweled to the cabinet sides.  A third intermediate rail to be included on all cabinets over 

56 inches tall.  Utilize hot melt glue to further secure the back panel and increase overall 

structural strength.  Use of staples to secure backs not acceptable. 

a. Exposed Backs of Cabinets:  Minimum 3/4-inch (19-mm) thick particleboard, 

doweled to the sides of the cabinet, with exposed surface of Grade VGS (0.028” 

Thickness) laminate.  Exposed particleboard backs not acceptable. 

B. Adjustable Vertical and Horizontal Dividers: 

1. Hardboard:  Natural MDF hardboard 1/4 inches thick, smooth both faces, finished to 

match interior.  Secured in cabinet with molded plastic clips. 

2. Fused Laminate:  Melamine resin impregnated TFM, surface thermally-fused to core on 

both sides, 3/4-inch thickness. Secured in cabinet with Adjustable Shelf Supports as 

specified above in "CASEWORK HARDWARE AND ACCESSORIES." 
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C. Countertop High Pressure Plastic Laminate: Modify existing high pressure laminate countertop 

to size around the new unit ventilator. Coordinate all modification with Drawings and ensure 

that the edge is finished. If new countertops are required to complete the work provide high 

pressure plastic laminate, 0.048 inch thick, meeting NEMA LD3-1991 GP50 standards, as 

detailed. Color and texture should color match the existing countertops. Color matches are 

provided below. Provide these products or an approved equal.  

1. Plastic Laminate Top - Nevamar, Sienna Essence – E52003T  

2. 3 mm Edge - Wilsonart – DW-2240 – Khaki Brown  

D. Fabrication: 

1. High-pressure laminate provided on all exposed exterior cabinet surfaces.  Laminate 

surface / balancing liner applied to core under controlled conditions, by approved and 

regulated laminating methods for premium lamination.  Methods requiring heat and 

spray-on "contact adhesive" methods of laminating not acceptable. 

2. Cabinet parts accurately machined and bored for “premium grade” quality joinery 

construction utilizing automatic machinery to insure consistent sizing of modular 

components.  End panels doweled to receive bottom and top. 

3. Back panel fully secured to or recessed 7/8 inch from back of cabinet sides, top, and 

bottom ensuring rigidity and fully closed cabinet.  Cabinet back shimmed from rear of 

body for tight interior fit.  Staple attachment of back panel not acceptable. 

4. All cases fabricated square, plumb, and true. 

5. Removable back panels and closure panels provided for access where shown on 

Drawings or as required for HVAC units. 

6. Grilles: Install continuous grilles in locations at unit ventilator countertops and bases and 

as noted on Drawings. 

3.3 CASEWORK INSTALLATION 

A. Grade:  Install cabinets to comply with same grade as item to be installed. 

B. Install casework level, plumb, and true; shim as required, using concealed shims.  Where 

casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners 

concealed where practical. 

C. Base Cabinets:  Set cabinets straight, level, and plumb.  Adjust sub-tops within 1/16 inch (1.5 

mm) of a single plane.  Align similar adjoining doors and drawers to a tolerance of 1/16 inch 

(1.5 mm).  Bolt adjacent cabinets together with joints flush, tight, and uniform. 

D. Fasten cabinets to adjacent cabinets and to masonry, framing, wood blocking, or reinforcements 

in walls and partitions to comply with the AWI's, AWMAC's, and WI's "Architectural 

Woodwork Standards." 
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E. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises unless otherwise 

indicated.  Adjust and align hardware so moving parts operate freely and contact points meet 

accurately.  Allow for final adjustment after installation. 

3.4 CLEANING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 

END OF SECTION 12 32 16 
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SECTION 12 66 00 - TELESCOPING STANDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Freestanding telescoping stands. 

2. Mobile telescoping stands. 

1.2 DEFINITIONS 

A. Forward Folding: Wall- or floor-attached bleachers that open in the forward direction by 

moving the front row away from the stack to the fully extended position. 

B. Freestanding: Being free or away from a permanent wall. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes for telescoping stands. 

2. Include load capacities, assembly characteristics, and furnished accessories. 

3. Include electrical characteristics of electrical components, devices, and accessories. 

B. Shop Drawings: For telescoping stands in both stacked and extended positions. 

1. Include plans, elevations, sections, and attachment details. 

2. Include load capacities. 

3. Show seating layout, aisle widths, row-lettering and seat-numbering scheme, and 

wheelchair accessibility provisions. 

4. Show locations and details for installing operator components, switches, and controls. 

Indicate motor size, electrical characteristics, drive arrangement, mounting, and 

grounding provisions. 

5. Include diagrams for power, signal, and control wiring. 

12 66 00 



TELESCOPING STANDS  Tetra Tech 

12 66 00 / Page 2 Project No. 339070-22003 Architects & Engineers 

C. Samples: For the following products prepared on Samples of size indicated below: 

1. Decking: 6-inch-square Samples of finished material. 

2. Seating Material: 6-inch-square Sample of each seating material, color, and finish 

indicated. 

D. Delegated-Design Submittal: For telescoping stands, including analysis data signed and sealed 

by the qualified professional engineer responsible for their preparation. 

E. Sample Warranties: For special warranties. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates: For each type of telescoping stand assembly. 

C. Material Certificates: For each type of flame-retardant treatment of upholstery fabric. 

D. Field quality-control reports. 

E. Qualification Statements: For Installer. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For telescoping stands. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 

include the following: 

a. Procedures for conducting periodic inspections. 

b. Precautions for cleaning materials and methods that could be detrimental to 

telescoping-stand finishes and performance. 

B. Warranties: Executed special warranties. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

B. Welding Qualifications: Qualify procedures and personnel in accordance with the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

C. Fire-Test-Response Characteristics of Plastic: 

1. 1. Burning extent of 1 inch or less when tested according to ASTM D635 on plastic 

sheets in thicknesses indicated for the Work. 

2. 2. Self-ignition temperature of 650 deg F or higher when tested according to ASTM 

D1929 on plastic sheets in thicknesses indicated for the Work. 
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3. 3. Smoke density of 75 or less when tested according to ASTM D2843 on plastic sheets 

in thicknesses indicated for the Work. 

1.8 FIELD CONDITIONS  

A. Finished Spaces: Do not deliver or install telescoping stands until finishes in spaces to receive 

them are complete, including suspended ceilings, floors, and painting. 

B. Field Measurements: Indicate measurements on Shop Drawings. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of telescoping stand 

assembly that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures, including bench seating and attached components. 

b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Period, Understructure: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Division 01 Section 

"Quality Requirements," to design telescoping stands. 

B. Structural Performance: Telescoping stands to withstand the effects of gravity loads, operational 

loads, and other loads and stresses in accordance with ICC 300. 

C. Accessibility Standard: Comply with applicable provisions in ICC A117.1. 

2.2 FREESTANDING TELESCOPING STANDS 

A. Freestanding, Forward-Folding, Telescoping Stands: Floor-attached system, in which the 

bleachers open in the forward direction, by moving the front row away from the stack to the 

fully extended position, and the rear of bleacher understructure permanently attaches to floor 

construction. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Hussey Seating Company; MAXAM Telescopic Gym Seat System. 

b. Interkal LLC; Telescopic Seating System. 

c. Irwin Seating Company - Telescopic Division; VersaTract Telescoping Seating 

System. 
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2. Row Spacing: As required to match existing and to accommodate rows with seat backs. 

3. Row Rise: As required to match existing bleachers and as required for self-storing 

folding seat backs. 

4. Seat Type: Benches. 

5. Operation:  Electrically operated, with friction-type, integral power unit. 

6. Electrical Characteristics for Each Seating Section: 

a. Horsepower: 1/2. 

b. Three-Phase Voltage: 208 V ac, 60 Hz. 

7. Electrical Controls: 

a. Control Devices:  Walk-along pendant control system. 

b. Limit Switches: Automatically stop power system when telescoping stands reach 

fully opened or closed positions. 

c. Motion Monitor: Flashing light with self-contained warning horn, rated at 85 dB at 

10 ft., mounted under telescoping seating for audio and visual warning during 

integral power operation. 

d. Transformer: As required to coordinate current characteristics of motor and control 

station with building electrical system. 

2.3 COMPONENTS 

A. Benches: Seats and skirts. 

1. Material:  Molded plastic with contour surfaces. 

a. Color:  As selected by Architect from manufacturer's standard. 

2. Bench Height: Not less than 16 inches or more than 18 1/4 inches. 

3. Bench Depth: 10 inches. 

4. Backs: Folding backrests permanently attached to bench units where noted. 

a. Material:  Molded plastic with contour support surface in color matching seat. 

b. Operation:  Automatic. 

B. Wheelchair-Accessible Seating: Locate seating cutouts to provide wheelchair-accessible seating 

at locations indicated on Drawings. 

1. Equip tiers adjacent to wheelchair-accessible seating with front rails as required by 

ICC 300. 
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2. Equip cutouts with full-width front closure panels that match decking construction and 

finish and that extend from underside of tiers adjacent to cutouts to 1-1/2 inches from 

finished floor. 

C. Deck:  Plywood, 5/8 inch thick. 

1. Finish:  Polyethylene textured overlay bonded to substrate with exterior glue. 

a. Color:  As selected by Architect from manufacturer's standard colors. 

D. Risers: Steel sheet with manufacturer's standard, rust-inhibiting coating or hot-dip galvanized 

finish. 

E. Safety Rails: Steel, finished with manufacturer's standard powder coat system. 

1. Self-storing mid-aisle handrails located at centerline of each aisle with seating on both 

sides. 

2. End rails (guards) that are telescoping and self-storing and removable. 

3. Back rails (guards) along rear of units where required by ICC 300. 

4. Fixed front rails (guards) along front of units where required by ICC 300. 

5. Fixed rails around accessible seating cutouts and truncations. 

6. Removable, programming-support front rails to allow seating in upper rows while lower 

rows remain in the stored position. 

7. Color: Black. 

F. Understructure: Structural steel. 

1. Finish: Manufacturer's standard rust-inhibiting finish. 

2. Color: Manufacturer's standard. 

G. Support Column Wheels: Nonmarring, soft, rubber-face wheel assembly under each support 

column. 

1. Include wheels of size, number, and design required to support stands and operate 

smoothly without damaging the flooring surface, but no fewer than four per column or 

less than 4 inches in diameter and 1-1/2 inches wide. 

H. Control Devices: 

1. Walk-Along Pendant: Manufacturer's standard unit, which plugs into first row of each 

operating section. Provide two units. 

I. Fasteners: Vibration proof, in manufacturer's standard size and material. 

2.4 ACCESSORIES 

A. Steps: 

1. Slip-resistant, abrasive tread surfaces at aisles. 

2. Intermediate aisle steps, fully enclosed, at each aisle. 
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3. Transitional top step, fully enclosed, at each aisle where last row of telescoping stands is 

adjacent to a cross aisle. 

4. Removable front steps, fully enclosed, at each aisle, that engage with front row to prevent 

accidental separation or movement and are equipped with a minimum of four skid-

resistant feet. 

B. Closure Panels and Void Fillers: 

1. Aisle closures at foot level that produce flush vertical face at aisles when system is 

stored. 

2. End panels covering exposed ends of stands in the stored position. 

3. Back panels covering rear of freestanding units. Panels extend full height and width of 

unit. 

4. Panels at cutouts and truncations for accessible seating. 

5. Rear fillers including supports for closing openings between top row and rear wall of 

adjoining construction. 

6. Gap fillers for closing openings between stand units or between stand units and adjoining 

construction. 

C. Signage: 

1. Row letters at each row end. 

2. Seat numbers at 18 inches o.c. on benches. 

3. Accessibility signs at each accessible space. 

4. Custom graphics as indicated on Drawings on end panels and on rear panels. 

2.5 MATERIALS 

A. Lumber: Kiln dried, surfaced four sides; southern pine complying with SPIB's "Standard 

Grading Rules for Southern Pine Lumber" for B & B finish (B and better) grade-of-finish 

requirements. 

B. Plywood: PS 1 as standard with manufacturer. 

C. Molded Plastic: High-density polyethylene; blow or injection molded, color-pigmented, 

textured, impact-resistant, with integral reinforcing ribs for attachment and anchoring points. 

Provide with UV inhibitors to retard fading. 

2.6 FABRICATION 

A. Fabricate telescoping stands to operate easily without special tools or separate fasteners unless 

otherwise indicated. 

B. Round corners and edges of components and exposed fasteners to reduce snagging and pinching 

hazards. 

C. Form exposed work with flat, flush surfaces, level and true in line. 
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D. Supports: Fabricate supports to withstand, without damage to components, the forces imposed 

by use of stands without failure or other conditions that might impair their usefulness. 

1. Cantilever bench seat supports to produce toe space uninterrupted by vertical bracing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install telescoping stands in accordance with ICC 300 and manufacturer's written instructions. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform the following tests and inspections: 

1. ICC 300 Inspection: Inspect installed telescoping stands to verify that construction, 

installation, and operation are in accordance with ICC 300 requirements. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

3. Telescoping stands will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust backrests so that they are at proper angles and aligned with each other in uniform rows. 

B. Adjust hardware and moving parts to function smoothly, and lubricate, test, and adjust each 

telescoping stand unit to operate in accordance with manufacturer's written instructions. 

C. Clean installed telescoping stands on exposed and semiexposed surfaces. Touch up factory-

applied finishes or replace components as required to restore damaged or soiled areas. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

inspect, adjust, operate, and maintain telescoping stands. 

END OF SECTION 12 66 00 
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