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 NOTICE TO BIDDERS 

LAKELAND CENTRAL SCHOOL DISTRICT 

 
NOTICE IS HEREBY GIVEN, that sealed Bids, in duplicate, are sought and requested by the Board of 
Education, Lakeland Central School District (hereinafter called "Owner"), for the Reconstruction to Walter 
Panas High School, Lakeland High School and Lakeland Copper Beech Middle School -  Reference BID 
#13-25 276721-23001.  
 
Separate Bids are requested for the following Contracts: 

General Work – GC-1 
General Work – GC-2 
Plumbing Work – PC-1 
Mechanical Work – MC -1 
Electrical Work – EC-1 

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 Wednesday, 
September 18, 2024 at 10:00 AM at the Main Office of the Lakeland Copper Beech Middle School, 3401 
Old Yorktown Road, Route 132, Yorktown Heights, New York 10598. 

Sealed Bids will be received by the Owner until 2:00 PM on Wednesday, October 2, 2024 at Lakeland 
Central School District, Business Office, 1086 East Main Street, Shrub Oak, New York 10588 at which time 
and place Bids received will be publicly opened and read aloud. 

For the convenience of potential Bidders and other interested parties, the Bidding Documents may be 
examined at the following locations: 

 Reed Construction Data, Document Processing Center, 30 Technology Parkway South, Suite 500, 
Norcross, GA 30092-2912  
Eastern Contractors Association, Inc., 6 Airline Drive, Colonie, NY  12205 
McGraw Hill Construction/Dodge, c/o Dataflow, 71 Fuller Road, Albany NY 12205 
Lakeland Central School District, 1086 East Main Street, Shrub Oak NY 10588 
Tetra Tech Architects & Engineers, 10 Brown Road, Ithaca NY 14850 
 

Complete digital sets of Bidding Documents, drawings and specifications, may be obtained online as a 
download at tetratechaeprojectplanroom.com 'public projects’ for a non-refundable fee of $49.00 (Forty-Nine 
Dollars). 

00 11 13 
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Complete hard copy sets of Bidding Documents, drawings and specifications, may be obtained online at 
tetratechaeprojectplanroom.com ‘projects’.  Checks shall be made payable to Lakeland Central School 
District in the sum of $100.00 (One Hundred Dollars) for each set of documents. A scanned copy of the 
deposit check can be emailed to projects@revplans.com.  Once the scanned copy of the executed deposit 
check is received, Bidding Documents will be shipped. Mail checks to Lohrius Blueprint, 226 Newtown 
Road, Plainview, New York 11803. 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). 
 
Please note REV tetratechaeprojectplanroom.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 tetratechaeprojectplanroom.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 REV 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. 
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INSTRUCTIONS TO BIDDERS 
 

 
ARTICLE 1 

PROJECT AND BIDDING INFORMATION 
 

1. Project Identification: Reconstruction to Walter Panas High School, Lakeland High School and 
Lakeland Copper Beech Middle School. 

a. Project Location: Lakeland Central School District 

2. Owner: Lakeland Central School District 

a. Address: 1086 East Main Street, Shrub Oak, New York 10588 

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: Wednesday, October 2, 2024 at 2:00 PM, local time. 
b. Bid Opening Location: Lakeland Central School District, District Office, 1086 East Main 

Street, Shrub Oak, New York 10588. 

4. Bidders are invited to submit Bids for any, or all of the following Contracts: 

a. General Work – GC-1 
b. General Work – GC-2 
c. Plumbing Work – PC-1 
d. Mechanical Work – MC-1 
e. Electrical Work – EC-1 

 
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 7:00 AM until 10:00 PM, except legal 
holidays. 

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

b. Owner’s Representative: Mr. George Prine, Director of Facilities, 3100 East Main Street, 
Mohegan Lake, New York 10547, Phone (914) 528-3701 

 
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: Wednesday, September 18, 2024 at 10:00 AM, local 
time. 

b. Pre-Bid Conference Location: Main Office of the Lakeland Copper Beech Middle School, 
3401 Old Yorktown Road, Route 132, Yorktown Heights, New York 10598. 

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 



  
INSTRUCTIONS TO BIDDERS Tetra Tech 
Page ITB-2 Project No. 276721-23001  Architects & Engineers  

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. 

2) “Alternates”: Amount stated in the Bid to be added to or deducted from the amount of 
the Base Bid if the corresponding change in the Work, as described in the Bidding 
Documents, is accepted. 

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. 

a. In the event of a discrepancy between amounts written in words and figures, the amount 
written in words shall govern. 

b. Bid Forms without amounts expressed both in words and figures will not be accepted. 
 
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. 
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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. 

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. 
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6) Proposed Schedule of Values Form. 
7) Bidder’s Qualifications Form. 

b. Proposed Contract Documents consist of the following: 

1) Owner-Contractor Agreement. 
2) Conditions of the Contract. 
3) Drawings. 
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 tetratechaeprojectplanroom.com under “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”. 
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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. 

 
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. 

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. 
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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. 

a. Lowest Bid may be Base Bid plus any Alternates the Owner desires to accept. 
b. If the acceptance of Alternates does not change the low Bidder, the Owner reserves the right 

to accept any or all Alternates within 45 days following Notice of Award. 
 

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. 

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. 
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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 “Multiple Contract 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.Lakeland@tetratech.com 
 

 
Project No.: 276721-23001                    Date:  
 
Project Name: Reconstruction to Walter Panas High School, Lakeland High School and Lakeland Copper 
Beech Middle 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, New York 14850 
(607) 277-7100  

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

 BID FORM  
(submit in duplicate) 

 CONTRACT: GENERAL WORK CONTRACT (GC-1) 

 PROJECT TITLE: RECONSTRUCTION TO: WALTER PANAS HIGH SCHOOL, LAKELAND 
HIGH SCHOOL AND LAKELAND COPPER BEECH MIDDLE SCHOOL 

 DATE: OCTOBER 13, 2023 

 PROJECT NO.: 276721-23001 

 BID TO: Board of Education 
  Lakeland Central School District 
  1086 East Main Street 
     Shrub Oak, New York, 10588 
 

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.  LHS-01 - LAKELAND HIGH SCHOOL AUDITORIUM CARPETING AND 
AISLE LIGHTING REPLACEMENT 

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 



 

  
Tetra Tech BID FORM: GENERAL WORK (GC-2) 
Architects & Engineers Project No. 276721-23001 00 41 00 / Page 1 

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

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

 
10 Brown Road 
Ithaca, New York 14850 
(607) 277-7100  

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

 BID FORM  
(submit in duplicate) 

 CONTRACT: GENERAL WORK CONTRACT (GC-2) 

 PROJECT TITLE: RECONSTRUCTION TO: WALTER PANAS HIGH SCHOOL, LAKELAND 
HIGH SCHOOL AND LAKELAND COPPER BEECH MIDDLE SCHOOL 

 DATE: OCTOBER 13, 2023 

 PROJECT NO.: 276721-23001 

 BID TO: Board of Education 
  Lakeland Central School District 
  1086 East Main Street 
     Shrub Oak, New York, 10588 
 

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.  CB-01 – LAKELAND-COPPER BEECH MIDDLE SCHOOL FAMILY AND 
CONSUMER SCIENCE ROOMS 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO.  CB-02 - SIDEWALK AT SOUTH SIDE OF LAKELAND-COPPER BEECH 
MIDDLE SCHOOL 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO.  CB-03 - SIDEWALK AT EAST SIDE OF LAKELAND-COPPER BEECH 
MIDDLE SCHOOL 

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.  CB-04 - ASPHALT PAVEMENT AND STORM PIPING AT EAST SIDE OF 
LAKELAND-COPPER BEECH MIDDLE SCHOOL 

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, New York 14850 
(607) 277-7100  

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

 BID FORM  
(submit in duplicate) 

 CONTRACT: PLUMBING WORK CONTRACT (PC-1) 

 PROJECT TITLE: RECONSTRUCTION TO: WALTER PANAS HIGH SCHOOL, LAKELAND 
HIGH SCHOOL AND LAKELAND COPPER BEECH MIDDLE SCHOOL 

 DATE: OCTOBER 13, 2023 

 PROJECT NO.: 276721-23001 

 BID TO: Board of Education 
  Lakeland Central School District 
  1086 East Main Street 
     Shrub Oak, New York, 10588 
 

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.  CB-01 - LAKELAND COPPER BEECH MIDDLE SCHOOL FAMILY AND 
CONSUMER SCIENCE ROOMS 

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, New York 14850 
(607) 277-7100  

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

 BID FORM  
(submit in duplicate) 

 CONTRACT: MECHANICAL WORK CONTRACT (MC-1) 

 PROJECT TITLE: RECONSTRUCTION TO: WALTER PANAS HIGH SCHOOL, LAKELAND 
HIGH SCHOOL AND LAKELAND COPPER BEECH MIDDLE SCHOOL 

 DATE: OCTOBER 13, 2023 

 PROJECT NO.: 276721-23001 

 BID TO: Board of Education 
  Lakeland Central School District 
  1086 East Main Street 
     Shrub Oak, New York, 10588 
 

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.  CB-01 - LAKELAND COPPER BEECH MIDDLE SCHOOL FAMILY AND 
CONSUMER SCIENCE ROOMS 

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, New York 14850 
(607) 277-7100  

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

 BID FORM  
(submit in duplicate) 

 CONTRACT: ELECTRICAL WORK CONTRACT (EC-1) 

 PROJECT TITLE: RECONSTRUCTION TO: WALTER PANAS HIGH SCHOOL, LAKELAND 
HIGH SCHOOL AND LAKELAND COPPER BEECH MIDDLE SCHOOL 

 DATE: OCTOBER 13, 2023 

 PROJECT NO.: 276721-23001 

 BID TO: Board of Education 

  Lakeland Central School District 
  1086 East Main Street 
     Shrub Oak, New York, 10588 
 

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.  LHS-01 - LAKELAND HIGH SCHOOL AUDITORIUM CARPETING AND 
AISLE LIGHTING REPLACEMENT 

ADD to the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

OR 
DEDUCT from the Base Bid the sum of: 

          ( $    ) 
(words)       (figures) 

ALTERNATE NO.  CB-01 – LAKELAND-COPPER BEECH MIDDLE SCHOOL FAMILY AND 
CONSUMER SCIENCE ROOMS 

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  
 



 

  
Tetra Tech CERTIFICATION ON VIOLATIONS  
Architects & Engineers Project No. 276721-23001 BID FORM ATTACHMENT NO. 4 / Page 7 

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_______________________________ 

 PROPOSED SCHEDULE OF VALUES FORM 

 

 SUBMITTED BY THREE LOW BIDDERS WITHIN THREE DAYS FOLLOWING BID OPENING 

For the convenience of the Owner's preliminary analysis of the Bid, list the value of the Work included in the 
Base Bid sum for each building: 

 
Walter Panas High School ........................................................................... $ ________________________ 

Lakeland High School .................................................................................. $ ________________________ 

Lakeland-Copper Beech Middle School ...................................................... $ ________________________ 

Total Base Bid.............................................................................................. $ ________________________ 
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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___ 



����������	�
������������������������������������������ ������������! ����"�#$%&'()*'+$%�,-%-./(�-&�012+&/(�31+'+$%

456789 :;:�<=>?@ABC�:DED�F�DGHIJ�K=LMNOPQC�R�HIIDS�DGGIS�TBU�DGHIJ�:VV�NOPQCW�NAWANXAUJ�YZQA�:@ANO>TB�;BWCOC?CA�=[�:N>QOCA>CWS\�Y:@ANO>TB�;BWCOC?CA�=[�:N>QOCA>CWS\�Y:;:S\�CQA�:;:�]=P=S�TBU�Y:;:�K=BCNT>C�<=>?@ABCW\�TNA�CNTUA@TN̂W�=[�ZQA�:@ANO>TB�;BWCOC?CA�=[�:N>QOCA>CWJ�ZQOW�U=>?@ABC�_TW�LN=U?>AU�TC�HD̀ab̀EH�cZ�=B�GIdGEdDGDb�?BUAN�eNUAN�f=JEHGbDbHDbg�_QO>Q�AhLONAW�=B�GDdDidDGDaS�OW�B=C�[=N�NAWTVAS�OW�VO>ABWAU�[=N�=BAjCO@A�?WA�=BVMS�TBU�@TM�=BVM�kA�?WAU�OB�T>>=NUTB>A�_OCQ�CQA�:;:�K=BCNT>C�<=>?@ABCWl�ZAN@W�=[�mANXO>AJ�Z=�NAL=NC�>=LMNOPQC�XO=VTCO=BWS�Aj@TOV�U=>OB[=nTOT>=BCNT>CWJ>=@Jopqr�st7qpu� vHgwaDwEbGwx y

z{{4|4}s~�zs{�{���|4}s~u�ZQA�T?CQ=N�=[�CQOW�U=>?@ABC�QTW�TUUAU�OB[=N@TCO=B�BAAUAU�[=N�OCW�>=@LVACO=BJ�ZQA�T?CQ=N�@TM�TVW=�QTXA�NAXOWAU�CQA�CAhC�=[�CQA�=NOPOBTV�:;:�WCTBUTNU�[=N@J�:B��������������������������������CQTC�B=CAW�TUUAU�OB[=N@TCO=B�TW�_AVV�TW�NAXOWO=BW�C=�CQA�WCTBUTNU�[=N@�CAhC�OW�TXTOVTkVA�[N=@�CQA�T?CQ=N�TBU�WQ=?VU�kA�NAXOA_AUJ�:�XANCO>TV�VOBA�OB�CQA�VA[C�@TNPOB�=[�CQOW�U=>?@ABC�OBUO>TCAW�_QANA�CQA�T?CQ=N�QTW�TUUAU�BA>AWWTNM�OB[=N@TCO=B�TBU�_QANA�CQA�T?CQ=N�QTW�TUUAU�C=�=N�UAVACAU�[N=@�CQA�=NOPOBTV�:;:�CAhCJZQOW�U=>?@ABC�QTW�O@L=NCTBC�VAPTV�>=BWA�?AB>AWJ�K=BW?VCTCO=B�_OCQ�TB�TCC=NBAM�OW�AB>=?NTPAU�_OCQ�NAWLA>C�C=�OCW�>=@LVACO=B�=N�@=UO[O>TCO=BJZQOW�U=>?@ABC�OW�OBCABUAU�C=�kA�?WAU�OB�>=B�?B>CO=B�_OCQ�:;:�<=>?@ABCW�:HED�FDGHIS�mCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�e_BAN�TBU�K=BCNT>C=NS�K=BWCN?>CO=B��TBTPAN�TW�:UXOWAN�cUOCO=B���HED�FDGHIS�mCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�e_BAN�TBU�:N>QOCA>CS�K=BWCN?>CO=B��TBTPAN�TW�:UXOWAN�cUOCO=B��TBU�KHED�FDGHIS�mCTBUTNU��=N@�=[�:PNAA@ABC��AC_AAB�e_BAN�TBU�K=BWCN?>CO=B��TBTPAN�TW�:UXOWANJ

����	���������������� ¡¢£¤¥¦§̈©ª�§«¬�®̄§°±®«�®²�§¬¬²©³³́µ¶·̧¹º»¼½·»¾̧¹�»̧¿ÀÁ»¶¼�ÂÀ¹Àº�Ã¾ÄÅ�Æ·Å̧ Á̧ÇÀÈ¶ÁÀ¹É�Ã¾ÄÅ�Æ·Å̧ Á̧ÇÀÈ¶ÁÀ¹É�Ȩ̂ËË¶¼�Ì¶¶·Å�Í¾ÉÉÁ¶�Æ·Å̧ Á̧Î»�Â¼̧Ï¶·»�Ð̧Ñ�ÒÓÔÓÒÕÖÒ×ØØÕ£Ù¡�¢�ÚÛ£�Ü¢£Ý�Ú�Þ
Ú
ß¡�¤¥¦§̈©ª�©à§�³°§°á³ª�§«¬�§¬¬²©³³́Î¼¾»̧¹�Ȩ̂¹º»¼½·»¾̧¹â�ã¹·ÑÕÒÓä�ÐåÖ×ØØâ�Õº»�æÁ̧̧ ¼Ð¶çè½¼ÄÅâ�Ð¶ç�å̧¼È�ÕÒééØ£Ù¡��êÚ¡�¤¥¦§̈©ª�©à§�³°§°á³ª�§«¬�§¬¬²©³³́ÇÀÈ¶ÁÀ¹É�Ê¶¹»¼ÀÁ�Æ·Å̧ Á̧�ë¾º»¼¾·»ÕØìÔ�íÀº»�ÍÀ¾¹�Æ»¼¶¶»ÆÅ¼½è�îÀÈâ�Ð¶ç�å̧¼È�ÕØéìì£Ù¡�
�¢ÙÝ£¡¢£¤¥¦§̈©ª�©à§�³°§°á³ª�§«¬�§¬¬²©³³́Î¶»¼À�Î¶·Å�í¹Ä¾¹¶¶¼ºâ�ï¼·Å¾»¶·»º�ð�ÇÀ¹Éº·ÀË¶�ï¼·Å¾»¶·»ºâ�ÂÑÊÑÉñèñÀ�Î¶»¼À�Î¶·Å�ï¼·Å¾»¶·»º�ð�í¹Ä¾¹¶¶¼ºȨ̂¼¹¶ÁÁ�Ì½º¾¹¶ºº�ð�Î¶·Å¹̧Á̧Äò�ÂÀ¼ÈÕØ�Ì¼̧ç¹�µ̧ÀÉã»ÅÀ·Àâ�Ð¶ç�å̧¼È�ÕóìéØ



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.��	1(	��	��2��2���0	�#��	3�#��	4�����0�0��05	-����	�6����%	��	��2�72���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D�5E/�E�0�EF G
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HIJKLMN	O			PNQNIHM	RISTKUKSQUV	OWO	XYZ[\	]̂_[̀[a[b̀ZV	OWOWO	Jĉ	Lb̀adY\a	]b\ef̂ àZW	ghi	jklmnopm	qkprsilmt	oni	ilrsinomiu	vl	mhi	wxniisilm	yimziil	mhi	{zlin	olu	jklmnopmkn	|hinivlo}min	mhi	wxniisilm~	olu	pkltvtm	k}	mhi	wxniisilm�	jkluvmvklt	k}	mhi	jklmnopm	|�ilino��	�r���isilmon�	olu	kmhin	jkluvmvklt~�	qnozvlxt�	��ipv}vpomvklt�	wuuiluo	vttriu	�nvkn	mk	i�iprmvkl	k}	mhi	jklmnopm�	kmhin	ukprsilmt	�vtmiu	vl	mhi	wxniisilm�	olu	�kuv}vpomvklt	vttriu	o}min	i�iprmvkl	k}	mhi	jklmnopm�	w	�kuv}vpomvkl	vt	|�~	o	znvmmil	osilusilm	mk	mhi	jklmnopm	tvxliu	y�	ykmh	�onmvit�	|�~	o	jholxi	{nuin�	|�~	o	jkltmnrpmvkl	jholxi	qvnipmv�i�	kn	|�~	o	znvmmil	knuin	}kn	o	svlkn	pholxi	vl	mhi	�kn�	vttriu	y�	mhi	wnphvmipm�	ghi	jklmnopm	qkprsilmt	vlp�rui	mhi	�kmvpi	mk	�vuuint�	�ltmnrpmvklt	mk	�vuuint�	tos��i	}knst	olu	mhi	jklmnopmkn�t	yvu�V	OWOW�	Jĉ	Lb̀adY\aW	ghi	jklmnopm	qkprsilmt	}kns	mhi	jklmnopm	}kn	jkltmnrpmvkl�	ghi	jklmnopm	ni�nitilmt	mhi	ilmvni	olu	vlmixnomiu	oxniisilm	yimziil	mhi	�onmvit	hinimk	olu	tr�intiuit	�nvkn	lixkmvomvklt�	ni�nitilmomvklt�	kn	oxniisilmt�	ivmhin	znvmmil	kn	kno��	ghi	jklmnopm	so�	yi	osiluiu	kn	skuv}viu	kl��	y�	o	�kuv}vpomvkl	vl	o	znvmmil	vltmnrsilm	tvxliu	y�	{zlin�	kn	wnphvmipm	vl	mhi	poti	k}	o	znvmmil	knuin	}kn	o	svlkn	pholxi	vl	mhi	�kn��	ghi	jklmnopm	qkprsilmt	tho��	lkm	yi	pkltmnriu	mk	pniomi	o	pklmnopmro�	ni�omvklthv�	k}	ol�	�vlu	|�~	yimziil	mhi	jklmnopmkn	olu	mhi	wnphvmipm	kn	mhi	wnphvmipm�t	pkltr�molmt�	|�~	yimziil	mhi	{zlin	olu	mhi	jkltmnrpmvkl	�oloxin	kn	mhi	jkltmnrpmvkl	�oloxin�t	pkltr�molmt�	|�~	yimziil	mhi	{zlin	olu	mhi	wnphvmipm	kn	mhi	wnphvmipm�t	pkltr�molmt�	|�~	yimziil	mhi	jklmnopmkn	olu	mhi	jkltmnrpmvkl	�oloxin	kn	mhi	jkltmnrpmvkl	�oloxin�t	pkltr�molmt�	|�~	yimziil	mhi	{zlin	olu	o	�rypklmnopmkn	kn	�ry�trypklmnopmkn	|�~	yimziil	mhi	jkltmnrpmvkl	�oloxin	olu	mhi	wnphvmipm�	kn	|�~	yimziil	ol�	�intklt	kn	ilmvmvit	kmhin	mhol	mhi	{zlin	olu	jklmnopmkn�		�k	ky�vxomvkl	k}	mhi	jkltmnrpmvkl	�oloxin	olu�kn	wnphvmipm	mk	mhi	{zlin�	zhimhin	i��nittiu	y�	oxniisilm	kn	vs��viu	y�	�oz�	tho��	yi	pkltmnriu	ot	vlmiluiu	}kn	mhi	yili}vm	k}	mhi	jklmnopmkn�		�kmhvlx	vl	mhi	jklmnopm	qkprsilmt	lkn	vl	ol�	ot�ipm	k}	mhi	jkltmnrpmvkl	�oloxin	olu�kn	wnphvmipm�t	ni�omvklthv�	zvmh	mhi	{zlin	tho��	pniomi	kn	xv�i	nvti	mk	ol�	urm�	zhomtki�in	kl	mhi	�onm	k}	mhi	jkltmnrpmvkl	�oloxin	olu�kn	wnphvmipm	mk	mhi	jklmnopmkn�		ghi	mins	�	jklmnopmkn�	vl	mhvt	�onoxno�h	tho��	vlp�rui	mhi	jklmnopmkn�	vmt	k}}vpint�	is��k�iit�	oxilmt�	pklmnopmiit	olu	�rypklmnopmknt	k}	ol�	mvin�V	OWOW�	Jĉ	�bd�W	ghi	mins	��kn��	siolt	mhi	pkltmnrpmvkl	olu	tin�vpit	ni�rvniu	y�	mhi	jklmnopm	qkprsilmt�	zhimhin	pks��imiu	kn	�onmvo���	pks��imiu�	olu	vlp�ruit	o��	kmhin	�oykn�	sominvo�t�	i�rv�silm�	olu	tin�vpit	�nk�vuiu	kn	mk	yi	�nk�vuiu	y�	mhi	jklmnopmkn	mk	}r�}v��	mhi	jklmnopmkn�t	ky�vxomvklt�	ghi	�kn�	so�	pkltmvmrmi	mhi	zhk�i	kn	o	�onm	k}	mhi	�nk�ipm�	ghi	�kn�	vlp�ruiu	vt	xilino�	olu	vl	lk	zo�	�vsvmt	kn	�ro�v}vit	mhi	jklmnopm	ni�rvnisilmt�V	OWOW 	Jĉ	Rdb¡̂\aW	ghi	�nk�ipm	vt	mhi	mkmo�	pkltmnrpmvkl	k}	zhvph	mhi	�kn�	�in}knsiu	rluin	mhi	jklmnopm	qkprsilmt	so�	yi	mhi	zhk�i	kn	o	�onm	olu	zhvph	so�	vlp�rui	pkltmnrpmvkl	y�	kmhin	jklmnopmknt�	olu	y�	mhi	{zlin�t	kzl	}knpit	olu	�i�onomi	jklmnopmknt�V	OWOW¢	Lb̀adY\abdZW	jklmnopmknt	oni	�intklt	kn	ilmvmvit	zhk	�in}kns	�kn�	rluin	pklmnopmt	zvmh	mhi	{zlin	mhom	oni	ousvlvtminiu	y�	mhi	wnphvmipm	olu	jkltmnrpmvkl	�oloxin�		V	OWOW£	Û¤YdYâ	Lb̀adY\abdZW	�i�onomi	jklmnopmknt	oni	�intklt	kn	ilmvmvit	zhk	�in}kns	pkltmnrpmvkl	rluin	ti�onomi	pklmnopmt	zvmh	mhi	{zlin	lkm	ousvlvtminiu	y�	mhi	wnphvmipm	olu	jkltmnrpmvkl	�oloxin�V	OWOW¥	Jĉ	]dY¦[̀§ZW	ghi	qnozvlxt	oni	mhi	xno�hvp	olu	�vpmknvo�	�knmvklt	k}	mhi	jklmnopm	qkprsilmt	thkzvlx	mhi	uitvxl�	�kpomvkl	olu	uvsiltvklt	k}	mhi	�kn��	xilino���	vlp�ruvlx	��olt�	i�i�omvklt�	tipmvklt�	uimov�t�	tphiur�it�	olu	uvoxnost�V	OWOẄ	Jĉ	U¤̂\[_[\Ya[b̀ZW	ghi	��ipv}vpomvklt	oni	mhom	�knmvkl	k}	mhi	jklmnopm	qkprsilmt	pkltvtmvlx	k}	mhi	znvmmil	ni�rvnisilmt	}kn	sominvo�t�	i�rv�silm�	t�tmist�	tmoluonut	olu	zkn�solthv�	}kn	mhi	�kn��	olu	�in}knsolpi	k}	ni�omiu	tin�vpit�ghi	��ipv}vpomvklt	so�	uitpnvyi	|kn	mhi	qnozvlxt	so�	thkz~	mhi	xilino�	��opisilm	ni�rvniu	k}	sominvo�t	kn	i�rv�silm�	yrm	mhi	opmro�	ni�rvniu	��opisilm	so�	�on�	ui�iluvlx	kl	mhi	t�ipv}vp	sominvo�	kn	i�rv�silm	rtiu	y�	mhi	jklmnopmkn	kn	mhi	i�vtmvlx	}vi�u	pkluvmvklt�		ghi	jklmnopmkn	tho��	yion	o��	uvnipm	olu	vluvnipm	pktmt	ottkpvomiu	zvmh	trph	�onvomvklt�



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.��	1(	��	��2��2���0	�#��	3�#��	4�����0�0��05	-����	�6����%	��	��2�72���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D�5E/�E�0�EF G

HIJK	HLKMNONMPQNIRS	JPT	UK	VWNQQKR	NR	P	MIRXKRSKX	IYQZNRK	OIWJ	PRX	IJNQQKX	VIWXS	S[PZZ	UK	NRMZYXKX	UT	NRQKWOKWKRMK\		]O	Q[K	HLKMNONMPQNIRS	NXKRQNOT	P	QPŜ_	NQ	S[PZZ	JKPR	Q[K	̀aIRQWPMQIW	S[PZZ	OYWRNS[_	NRSQPZZ	PRX	MIJLZKQK̀	Q[K	NXKRQNONKX	QPŜ	YRZKSS	IQ[KWVNSK	SQPQKX\bKOKWKRMK	QI	SQPRXPWX	SLKMNONMPQNIRS_	JPRYPZS	IW	MIXKS	S[PZZ	JKPR	WKOKWKRMK	QI	Q[K	ZPQKSQ	SQPRXPWX	SLKMNONMPQNIR_	JPRYPZ	IW	MIXK	NR	KOOKMQ	PQ	Q[K	QNJK	IO	Q[K	KcKMYQNIR	IO	Q[K	dVRKWeaIRQWPMQIW	fgWKKJKRQ_	YRZKSS	IQ[KWVNSK	SQPQKX\		h[KR	WKOKWKRMK	NS	JPXK	QI	P	JPRYOPMQYWKW_	QWPXK	PSSIMNPQNIR_	WKOKWKRMK	SQPRXPWX	IW	SNJNZPW	SIYWMK	iSYM[	PS	fHjk_	fHf_	f]Ha_	fa]_	KQM\l	Q[K	SQPRXPWXS	IW	WKmYNWKJKRQS	IO	SYM[	KRQNQT	S[PZZ	UK	NRMIWLIWPQKX	NRQI	Q[K	HLKMNONMPQNIRS	PRX	[PnK	Q[K	OIWMK	PRX	KOOKMQ	PS	Q[IYg[	Q[KT	VKWK	SKQ	OIWQ[	KcLWKSSZT\		oLIR	KRQKWNRg	NRQI	Q[K	dVRKWeaIRQWPMQIW	fgWKKJKRQ_	Q[K	aIRQPMQIW	PM̂RIVZKXgKS	NQS	OPJNZNPWNQT	VNQ[	Q[ISK	WKOKWKRMKS_	MIXKS_	KQM\		j[K	XPQK	IO	Q[K	WKOKWKRMKX	SQPRXPWX	S[PZZ	UK	Q[K	ZPQKSQ	KXNQNIR	NR	KOOKMQ	PQ	Q[K	QNJK	IO	Q[K	KcKMYQNIR	IO	Q[K	dVRKWeaIRQWPMQIW	fgWKKJKRQ	YRZKSS	IQ[KWVNSK	SQPQKX\p	qrqrs	tuvwxyz{uwv	|}	~{x���{r	]RSQWYJKRQS	IO	HKWnNMK	PWK	WKLWKSKRQPQNIRS_	NR	PRT	JKXNYJ	IO	KcLWKSSNIR	RIV	̂RIVR	IW	ZPQKW	XKnKZILKX_	IO	Q[K	QPRgNUZK	PRX	NRQPRgNUZK	MWKPQNnK	VIŴ	LKWOIWJKX	UT	Q[K	fWM[NQKMQ	PRX	Q[K	fWM[NQKMQ�S	MIRSYZQPRQS	YRXKW	Q[KNW	WKSLKMQNnK	LWIOKSSNIRPZ	SKWnNMKS	PgWKKJKRQS\	]RSQWYJKRQS	IO	HKWnNMK	JPT	NRMZYXK_	VNQ[IYQ	ZNJNQPQNIR_	SQYXNKS_	SYWnKTS_	JIXKZS_	ŜKQM[KS_	XWPVNRgS_	SLKMNONMPQNIRS_	PRX	IQ[KW	SNJNZPW	JPQKWNPZS\p	qrqrq�	tu�w���	�{��v�|u	���{xr	j[K	]RNQNPZ	�KMNSNIR	kP̂KW	NS	Q[K	LKWSIR	NXKRQNONKX	NR	Q[K	fgWKKJKRQ	QI	WKRXKW	NRNQNPZ	XKMNSNIRS	IR	aZPNJS	NR	PMMIWXPRMK	VNQ[	HKMQNIR	��\�\	j[K	]RNQNPZ	�KMNSNIR	kP̂KW	S[PZZ	RIQ	S[IV	LPWQNPZNQT	QI	Q[K	dVRKW	IW	aIRQWPMQIW	PRX	S[PZZ	RIQ	UK	ZNPUZK	OIW	WKSYZQS	IO	NRQKWLWKQPQNIRS	IW	XKMNSNIRS	WKRXKWKX	NR	gIIX	OPNQ[\p	qrqr��	��u|x	���u�{	�u	w�{	�|x�r		̀kNRIW	a[PRgK	NR	Q[K	hIŴ̀	WKOKWS	QI	fWM[NQKMQ	IWXKWKX	JNRIW	M[PRgKS	Q[PQ	PWK	MIRSNSQKRQ	VNQ[	Q[K	NRQKRQ	IO	Q[K	aIRQWPMQ	�IMYJKRQS	PRX	XI	RIQ	NRnIZnK	PR	PX�YSQJKRQ	NR	Q[K	aIRQWPMQ	HYJ	IO	PR	KcQKRSNIR	IO	Q[K	aIRQWPMQ	jNJK\		j[K	fWM[NQKMQ�S	IWXKW	OIW	JNRIW	M[PRgKS	JYSQ	UK	NR	VWNQNRg\p	qrqr��	�IQ[NRg	NR	Q[K	aIRQWPMQ	�IMYJKRQS	S[PZZ	WKZNKnK	aIRQWPMQIW	OWIJ	NQS	WKmYNWKJKRQ	QI	MIJLZT	VNQ[	PZZ	PLLZNMPUZK	SQPQYQIWT	WKmYNWKJKRQS	PRX	IQ[KW	gInKWRJKRQPZ	IW	mYPSNegInKWRJKRQPZ	MIXKS_	WYZKS	PRX	WKgYZPQNIRS_	NRMZYXNRg_	VNQ[IYQ	ZNJNQPQNIR_	Q[ISK	MIRQPNRKX	NR	�KV	�IŴ	HQPQK	�XYMPQNIR	�PV	������p	qr�	�|xx{��w�|u	�u�	tuw{uw	|}	w�{	�|uwx��w	�|�yz{uwvp	qr�rq	j[K	NRQKRQ	IO	Q[K	aIRQWPMQ	�IMYJKRQS	NS	QI	NRMZYXK	PZZ	NQKJS	RKMKSSPWT	OIW	Q[K	LWILKW	KcKMYQNIR	PRX	MIJLZKQNIR	IO	Q[K	hIŴ	UT	Q[K	aIRQWPMQIW\	]QKJS	RIQ	KcLWKSSZT	NRMZYXKX	NR	Q[K	aIRQWPMQ	�IMYJKRQS_	UYQ	V[NM[	PWK	WKPSIRPUZT	NROKWPUZK	Q[KWKOWIJ	PS	UKNRg	RKMKSSPWT	QI	LWIXYMK	Q[K	NRQKRXKX	WKSYZQS	S[PZZ	UK	XKKJKX	NRMZYXKX	NR	Q[K	hIŴ\	j[K	aIRQWPMQ	�IMYJKRQS	PWK	MIJLZKJKRQPWT_	PRX	V[PQ	NS	WKmYNWKX	UT	IRK	S[PZZ	UK	PS	UNRXNRg	PS	NO	WKmYNWKX	UT	PZZ�	LKWOIWJPRMK	UT	Q[K	aIRQWPMQIW	S[PZZ	UK	WKmYNWKX	IRZT	QI	Q[K	KcQKRQ	MIRSNSQKRQ	VNQ[	Q[K	aIRQWPMQ	�IMYJKRQS	PRX	WKPSIRPUZT	NROKWPUZK	OWIJ	Q[KJ	PS	UKNRg	RKMKSSPWT	QI	LWIXYMK	Q[K	NRXNMPQKX	WKSYZQS\	p	qr�rqrq	h[KRKnKW	PRT	PXXNQNIRPZ	JPQKWNPZS	PRX�IW	VIŴJPRS[NL	RIQ	S[IVR	IW	SLKMNONKX	PWK	WKmYNWKX	QI	MIJLZKQK	Q[K	hIŴ	IO	Q[K	aIRQWPMQ	�IMYJKRQS	NR	PMMIWXPRMK	VNQ[	Q[K	NRQKRQ	Q[KWKIO_	Q[K	aIRQWPMQIW	S[PZZ	LWInNXK	Q[KSK	JPQKWNPZS	PRX	VIŴJPRS[NL	PQ	RI	PXXNQNIRPZ	MISQ	QI	Q[K	dVRKW\	p	qr�rqr�	�cKMYQNIR	IO	Q[K	aIRQWPMQ	UT	Q[K	aIRQWPMQIW	NS	P	WKLWKSKRQPQNIR	Q[PQ	Q[K	aIRQWPMQIW	[PS	MPWKOYZZT	KcPJNRKX	Q[K	aIRQWPMQ	�IMYJKRQS	iPRX	Q[K	SNQK_	PRX	WKLWKSKRQS	Q[PQ	Q[K	aIRQWPMQIW	NS	Q[IWIYg[ZT	OPJNZNPW	VNQ[	Q[K	RPQYWK	PRX	ZIMPQNIR	IO	Q[K	hIŴ_	Q[K	SNQK	PRX	PZZ	NJLWInKJKRQS	Q[KWKIR_	Q[K	SLKMNONM	MIRXNQNIRS	YRXKW	V[NM[	Q[K	hIŴ	NS	QI	UK	LKWOIWJKX_	PRX	PZZ	JPQQKWS	V[NM[	JPT	NR	PRT	VPT	POOKMQ	Q[K	hIŴ	IW	NQS	LKWOIWJPRMK\		j[K	aIRQWPMQIW	OYWQ[KW	WKLWKSKRQS	Q[PQ	PS	P	WKSYZQ	IO	SYM[	KcPJNRPQNIRS	PRX	NRnKSQNgPQNIRS_	Q[K	aIRQWPMQIW	Q[IWIYg[ZT	YRXKWSQPRXS	Q[K	aIRQWPMQ	�IMYJKRQS	PRX	Q[KNW	NRQKRQ	PRX	LYWLISK_	PRX	NS	OPJNZNPW	VNQ[	PZZ	PLLZNMPUZK	MIXKS_	IWXNRPRMKS_	ZPVS_	WKgYZPQNIRS_	PRX	WYZKS	PS	Q[KT	PLLZT	QI	Q[K	hIŴ_	PRX	Q[PQ	Q[K	aIRQWPMQIW	VNZZ	PUNXK	UT	SPJK\		aZPNJS	OIW	PXXNQNIRPZ	QNJK	IW	PXXNQNIRPZ	MIJLKRSPQNIR	PS	P	WKSYZQ	IO	Q[K	aIRQWPMQIW�S	OPNZYWK	QI	OIZZIV	Q[K	OIWKgINRg	LWIMKXYWK	PRX	QI	OPJNZNPWN K	NQSKZO	VNQ[	PZZ	ZIMPZ	MIRXNQNIRS	PRX	Q[K	aIRQWPMQ	�IMYJKRQS	VNZZ	RIQ	UK	LKWJNQQKX\	j[K	aIRQWPMQIW	S[PZZ	PZSI	WKnNKV	PMMKSSNUNZNQT	PRX	gKRKWPZ	M[PWPMQKW	IO	Q[K	SNQK	IW	UYNZXNRgiSl_	Q[K	KcQKRQ	IO	KcNSQNRg	VIŴ	VNQ[NR	IW	PX�PMKRQ	QI	Q[K	SNQK_	PRX	PRT	IQ[KW	VIŴ	UKNRg	LKWOIWJKX	Q[KWKIR	PQ	Q[K	QNJK	IO	SYUJNSSNIR	IO	[NS	UNXp	qr�r�	j[K	HLKMNONMPQNIRS	JPT	UK	gKRKWPZZT	XNnNXKX	NRQI	QWPXK	SKMQNIRS_	PRX_	NO	SI_	NQ	NS	OIW	Q[K	LYWLISK	IO	MIRnKRNKRMK	PRX	WKPXT	WKOKWKRMK	IRZT\	j[K	aIRQWPMQIW	VNZZ	UK	LKWJNQQKX	QI	PZZIQ	Q[K	VIŴ	IO	HYUMIRQWPMQIWS	PQ	[NS	IVR	XNSMWKQNIR	
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HIJKHLMINN	OP	QRI	JHOSTUVJN	UV	QRI	WTIXUPUXKQUOVNY		ZQ	NRKMM	[I	QRI	\OVQHKXQOH]N	HINTOVNU[UMUQ̂	QO	NIQQMI	LIPUVUQIM̂	_UQR	IKXR	WS[XOVQHKXQOH	QRI	TOHQUOVN	OP	QRI	̀OHa	_RUXR	IKXR	_UMM	[I	HIbSUHIL	QO	TIHPOHc	KVL	QRI	d_VIH	eUVXMSLUVJ	QRI	d_VIH]N	fITHINIVQKQUgIhi	\OVNQHSXQUOV	jKVKJIH	KVL	kHXRUQIXQ	KNNScI	VO	HINTOVNU[UMUQ̂	_RKQNOIgIH	POH	KV̂	lSHUNLUXQUOV	XMKUcIL	[̂	KV̂	OP	QRI	QHKLINmWS[XOVQHKXQOHN	UVgOMgIL	UV	QRI	̀OHaY	nRI	\OVQHKXQOH	NRKMMi	NS[lIXQ	QO	QRI	OQRIH	QIHcN	OP	QRI	\OVQHKXQ	oOXScIVQNi	THOgULI	IKXR	UQIc	MUNQILi	OP	bSKMUQ̂	VOQIL	KVL	NS[lIXQ	QO	bSKMUPUXKQUOVN	VOQILi	KVL	NRKMM	TIHPOHc	OTIHKQUOVN	THINXHU[IL	KXXOHLUVJ	QO	QRI	XOVLUQUOVN	NQKQILi	PSHVUNRUVJ	QRIHIPOHI	KMM	VIXINNKĤ	MK[OHi	cKQIHUKMNi	IbSUTcIVQ	KVL	UVXULIVQKMN	HIbSUHIL	QO	XOcTMIQI	QRI	̀OHaY	\OVQHKXQOH	HITHINIVQN	QRKQ	QRI	WS[XOVQHKXQOHNi	cKVSPKXQSHIHN	KVL	NSTTMUIHN	IVJKJIL	OH	QO	[I	IVJKJIL	[̂	UQ	KHI	KVL	_UMM	[I	PKcUMUKH	_UQR	QRI	HIbSUHIcIVQN	POH	TIHPOHcKVXI	[̂	QRIc	OP	QRIUH	O[MUJKQUOVNYp	qrsrt	uVMINN	OQRIH_UNI	NQKQIL	UV	QRI	\OVQHKXQ	oOXScIVQNi	_OHLN	QRKQ	RKgI	_IMMvaVO_V	QIXRVUXKM	OH	XOVNQHSXQUOV	UVLSNQĤ	cIKVUVJN	KHI	SNIL	UV	QRI	\OVQHKXQ	oOXScIVQN	UV	KXXOHLKVXI	_UQR	NSXR	HIXOJVUwIL	cIKVUVJNYp	qrsrtrq	ZV	QRI	IgIVQ	OP	XOVPMUXQN	OH	LUNXHITKVXUIN	KcOVJ	QRI	\OVQHKXQ	oOXScIVQNi	UVQIHTHIQKQUOVN	_UMM	[I	[KNIL	OV	QRI	POMMO_UVJ	THUOHUQUINxrq	jOLUPUXKQUOVNi	KN	LIPUVIL	UV	WIXQUOV	yYyYyYrs	nRI	kJHIIcIVQYrt	kLLIVLKi	_UQR	QRONI	OP	MKQIH	LKQI	RKgUVJ	THIXILIVXI	OgIH	QRONI	OP	IKHMUIH	LKQIYrz	nRI	{IVIHKM	\OVLUQUOVN	OP	QRI	\OVQHKXQ	POH	\OVNQHSXQUOVYr|	oUgUNUOV	}y	OP	QRI	WTIXUPUXKQUOVNYr~	oHK_UVJN	KVL	HIcKUVUVJ	oUgUNUOVN	OP	QRI	WTIXUPUXKQUOVNYZV	QRI	XKNI	OP	XOVPMUXQN	OH	LUNXHITKVXUIN	[IQ_IIV	oHK_UVJN	KVL	oUgUNUOVN	OP	QRI	WTIXUPUXKQUOVN	eOQRIH	QRKV	oUgUNUOV	}yhi	OH	_UQRUV	OH	KcOVJ	QRI	\OVQHKXQ	oOXScIVQN	KVL	VOQ	XMKHUPUIL	[̂	kLLIVLSci	QRI	kHXRUQIXQ	_UMM	LIQIHcUVI	_RUXR	QKaIN	THIXILIVXI	UV	KXXOHLKVXI	_UQR	WIXQUOVN	�Y�Yyyi	�Y�Yy�i	KVL	�Y�Yy�Yp	qrsrz	nRI	\OVQHKXQOH	NRKMM	THOgULI	KMM	MK[OHi	cKQIHUKMNi	IbSUTcIVQi	KTTMUKVXIN	KVL	NIHgUXIN	VIXINNKĤ	QO	I�IXSQI	KVL	XOcTMIQI	KMM	_OHa	KN	HIbSUHIL	[̂	QRI	\OVQHKXQ	oOXScIVQN	KVL	QRI	KTTMUXK[MI	�SUMLUVJ	\OLINY		\OVQHKXQOHN	NRKMM	XOVLSXQ	THIvXOVNQHSXQUOV	NSHgÎN	KVL	THOgULI	TROQOmgULION	OP	KV̂	I�UNQUVJ	LKcKJI	UV	KHIKN	_RIHI	VI_	XOVNQHSXQUOV	UN	QO	QKaI	TMKXI	THUOH	QO	QRI	NQKHQ	OP	_OHaY	k	XOT̂	OP	NSXR	LOXScIVQKQUOV	NRKMM	[I	THOgULIL	QO	QRI	d_VIH]N	HITHINIVQKQUgIYp	qrsrzrq	nRI	\OVQHKXQOH	KVL	IKXR	WS[XOVQHKXQOH	NRKMM	IgKMSKQI	KVL	NKQUNP̂	QRIcNIMgIN	_UQR	QRI	XOVLUQUOVN	KQ	QRI	NUQI	KVL	MUcUQKQUOVN	SVLIH	_RUXR	QRI	̀OHa	UN	QO	[I	TIHPOHcIL	UVXMSLUVJi	_UQROSQ	MUcUQKQUOVi	eyh	QRI	MOXKQUOVi	XOVLUQUOVi	MK̂OSQ	KVL	VKQSHI	OP	QRI	�HOlIXQ	NUQI	KVL	NSHHOSVLUVJ	KHIKNi	e�h	JIVIHKMM̂	THIgKUMUVJ	XMUcKQUX	XOVLUQUOVNi	e�h	KVQUXUTKQIL	MK[OH	NSTTM̂	KVL	XONQNi	e�h	KgKUMK[UMUQ̂	KVL	XONQ	OP	cKQIHUKMNi	QOOMN	KVL	IbSUTcIVQi		e�h	KV̂	QUcI	HINQHUXQUOVN	POH	KXXINNUVJ	OH	_OHaUVJ	KQ	QRI	NUQIi	e�h	QRI	NQOHKJIi	RKVLMUVJ	KVL	QHSXaUVJ	OP	cKQIHUKMN	QO	[I	SNIL	OVvNUQIi	KVL	e�h	KMM	OQRIH	cKQQIHN	KN	cK̂	[I	UVXULIVQKM	QO	QRI	_OHa	SVLIH	QRI	\OVQHKXQi	[IPOHI	KVL	KPQIH	LIMUgIĤ	OP	QRI	[UL	THOTONKMYp	qrsrzrs	nRI	d_VIH	KNNScIN	VO	HINTOVNU[UMUQ̂	OH	MUK[UMUQ̂	POH	QRI	TR̂NUXKM	XOVLUQUOV	OH	NKPIQ̂	OP	QRI	�HOlIXQ	NUQI	OH	KV̂	UcTHOgIcIVQN	MOXKQIL	OV	QRI	�HOlIXQ	NUQIY		nRI	\OVQHKXQOH	NRKMM	[I	NOMIM̂	HINTOVNU[MI	POH	THOgULUVJ	K	NKPI	TMKXI	POH	QRI	TIHPOHcKVXI	OP	QRI	̀OHaY		nRI	d_VIH	NRKMM	VOQ	[I	HIbSUHIL	QO	cKaI	KV̂	KLlSNQcIVQ	UV	IUQRIH	QRI	\OVQHKXQ	WSc	OH	\OVQHKXQ	nUcI	UV	XOVVIXQUOV	_UQR	KV̂	PKUMSHI	[̂	QRI	\OVQHKXQOH	OH	KV̂	WS[XOVQHKXQOH	QO	XOcTM̂	_UQR	QRI	HIbSUHIcIVQN	OP	QRUN	�KHKJHKTR	yY�Yp	qrsrzrt	\OVQHKXQOH	HITHINIVQN	KVL	_KHHKVQN	QRKQ	UQN	UVgINQUJKQUOV	OP	QRI	NUQI	_KN	TIHPOHcIL	UV	LIQKUM	KVL	_KN	NSPPUXUIVQ	QO	LUNXMONI	QRI	XOVLUQUOV	OP	QRI	�HOlIXQ	WUQI	KVL	KMM	UcTHOgIcIVQN	QRIHIOVi	KVL	QRI	XOVLUQUOVN	SVLIH	_RUXR	QRI	̀OHa	UN	QO	[I	TIHPOHcILi	UVXMSLUVJi	_UQROSQ	MUcUQKQUOV	eUh	QRI	MOXKQUOVi	XOVLUQUOVi	MK̂OSQ	KVL	VKQSHI	OP	QRI	�HOlIXQ	WUQI	KVL	NSHHOSVLUVJ	KHIKN�	eUUh	KVQUXUTKQIL	MK[OH	NSTTM̂	XONQN�	eUUUh	KgKUMK[UMUQ̂	KVL	XONQ	OP	cKQIHUKMNi	QOOMNi	KVL	IbSUTcIVQ�	KVL	eUgh	OQRIH	NUcUMKH	UNNSIN	TIHQUVIVQ	QO	QRI	TIHPOHcKVXI	OP	QRI	̀OHaY
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H	IJK	LMNOPMQORMPOSTUVWXY	Z[\]̂[_]̀Va	]b	̂cVYV	dVbVW[_	efba]̂]fbY	]bZ_gaV	̂cfYV	̂c[̂	[WV	hij	Y\VZ]k]Z[__l	aVk]bVam	hnj	̂cV	̂]̂_VY	fk	bgXoVWVa	[Ŵ]Z_VYm	fW	hpj	̂cV	̂]̂_VY	fk	f̂cVW	afZgXVb̂Y	\go_]YcVa	ol	̂cV	qXVW]Z[b	rbŶ]̂ĝV	fk	qWZc]̂VẐYsH	IJt	uTPvwNwvPMPOSTrb	̂cV	]b̂VWVŶ	fk	oWVx]̂l	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	kWVzgVb̂_l	fX]̂	Xfa]kl]b{	|fWaY	YgZc	[Y	}[__}	[ba	}[bl}	[ba	[Ŵ]Z_VY	YgZc	[Y	}̂cV}	[ba	}[bm}	oĝ	̂cV	k[Ẑ	̂c[̂	[	Xfa]k]VW	fW	[b	[Ŵ]Z_V	]Y	[oYVb̂	kWfX	fbV	Ŷ[̂VXVb̂	[ba	[\\V[WY	]b	[bf̂cVW	]Y	bf̂	]b̂VbaVa	̂f	[kkVẐ	̂cV	]b̂VW\WV̂[̂]fb	fk	V]̂cVW	Ŷ[̂VXVb̂sH	IJtJI	UcV	efb̂W[ẐfW	WV\WVYVb̂Y	̂c[̂	\W]fW	̂f	V~VZĝ]fb	fk	̂cV	efb̂W[Ẑm	]̂	c[Y	ZfbYg_̂Va	|]̂c	[b	[̂̂fWbVlm	̂c[̂	̂cV	[̂̂fWbVl	c[Y	WVx]V|Va	[__	fk	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	[ba	̂c[̂	̂cV	efb̂W[ẐfW	c[Y	Y]{bVa	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	fb_l	[k̂VW	YgZc	ZfbYg_̂[̂]fb	|]̂c	]̂Y	[̂̂fWbVls	qZZfWa]b{_lm	̂cV	X[~]X	̂c[̂	̂c]Y	efb̂W[Ẑ	Yc[__	oV	ZfbŶWgVa	[{[]bŶ	̂cV	�[Ŵl	|cf	aW[k̂Va	]̂	Yc[__	bf̂	[\\_l	̂f	̂cV	]b̂VW\WV̂[̂]fb	fk	̂c]Y	efb̂W[Ẑ	fW	[bl	fk	̂cV	efb̂W[Ẑ	yfZgXVb̂Ys		H	IJtJ�	�VxVW[o]_]̂ls	rb	̂cV	VxVb̂	̂c[̂	[bl	̂VWX	fW	\Wfx]Y]fbm	fW	\[Ŵ	̂cVWVfkm	fk	̂c]Y	efb̂W[Ẑ	fW	[bl	fk	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	]Y	cV_a	̂f	oV	]__V{[_m	]bx[_]a	fW	gbVbkfWZV[o_V	gbaVW	[\\_]Z[o_V	_[|	ol	[	ZfgŴ	fk	ZfX\V̂Vb̂	�gW]Ya]Ẑ]fbm	YgZc	̂VWX	fW	\Wfx]Y]fbm	fW	\[Ŵ	̂cVWVfkm	Yc[__	oV	aVVXVa	]bVkkVẐ]xV	̂f	̂cV	V~̂Vb̂	fk	YgZc	]bx[_]a]̂l	fW	gbVbkfWZV[o]_]̂l	fb_l	[ba	YVxVWVa	kWfX	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	[ba	̂cV	WVX[]b]b{	̂VWXhYj	[ba	\Wfx]Y]fbhYj	Yc[__	WVX[]b	gb[kkVẐVa	ĉVWVols	H	IJtJK	e[\̂]fbYs	U]̂_VY	fW	Z[\̂]fbY	fk	qŴ]Z_VYm	�VẐ]fbYm	[ba	�~c]o]̂Y	Zfb̂[]bVa	]b	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	[WV	]bYVŴVa	fb_l	[Y	[	X[̂̂VW	fk	ZfbxVb]VbZV	[ba	kfW	WVkVWVbZVm	[ba	]b	bf	|[l	aVk]bVm	_]X]̂m	V~̂Vba	fW	aVYZW]oV	̂cV	YZf\V	fk	ĉV	efb̂W[Ẑ	yfZgXVb̂Y	fW	̂cV	]b̂Vb̂	fk	[bl	\Wfx]Y]fb	cVWVfksH	IJ�	��Tvw��ON	MT�	��v	S�	�wM�OT���	�Nv�O�O�MPOST��	MT�	�P�vw	uT�Pw��vTP�	S�	�vw�O�vH	IJ�JI	UcV	qWZc]̂VẐ	[ba	̂cV	qWZc]̂VẐ�Y	ZfbYg_̂[b̂Y	Yc[__	oV	aVVXVa	̂cV	[ĝcfWY	[ba	f|bVWY	fk	̂cV]W	WVY\VẐ]xV	rbŶWgXVb̂Y	fk	�VWx]ZVm	]bZ_ga]b{	̂cV	yW[|]b{Y	[ba	�\VZ]k]Z[̂]fbYm	[ba	WV̂[]b	[__	ZfXXfb	_[|m	Ŷ[̂ĝfWlm	[ba	f̂cVW	WVYVWxVa	W]{ĉY	]b	̂cV]W	rbŶWgXVb̂Y	fk	�VWx]ZVm	]bZ_ga]b{	Zf\lW]{ĉYm	V~ZV\̂	̂f	̂cV	V~̂Vb̂	YV̂	kfŴc	]b	̂cV	�|bVW�qWZc]̂VẐ	efb̂W[Ẑs	UcV	efb̂W[ẐfWm	�goZfb̂W[ẐfWYm	Ygo�YgoZfb̂W[ẐfWYm	[ba	Yg\\_]VWY	Yc[__	bf̂	f|b	fW	Z_[]X	[	Zf\lW]{ĉ	]b	̂cV	rbŶWgXVb̂Y	fk	�VWx]ZVs	�goX]̂̂[_	fW	a]ŶW]oĝ]fb	̂f	XVV̂	fkk]Z][_	WV{g_[̂fWl	WVzg]WVXVb̂Y	fW	kfW	f̂cVW	\gW\fYVY	]b	ZfbbVẐ]fb	|]̂c	̂cV	�Wf�VẐ	]Y	bf̂	̂f	oV	ZfbŶWgVa	[Y	\go_]Z[̂]fb	]b	aVWf{[̂]fb	fk	̂cV	qWZc]̂VẐ�Y	fW	qWZc]̂VẐ�Y	ZfbYg_̂[b̂Y�	WVYVWxVa	W]{ĉYsH	IJ�J�	UcV	efb̂W[ẐfWm	�goZfb̂W[ẐfWYm	�go�YgoZfb̂W[ẐfWYm	[ba	Yg\\_]VWY	[WV	[ĝcfW]̀Va	̂f	gYV	[ba	WV\WfagZV	̂cV	rbŶWgXVb̂Y	fk	�VWx]ZV	\Wfx]aVa	̂f	̂cVXm	Ygo�VẐ	̂f	[bl	\Wf̂fZf_Y	VŶ[o_]YcVa	\gWYg[b̂	̂f	�VẐ]fbY	is�	[ba	is�m	Yf_V_l	[ba	V~Z_gY]xV_l	kfW	V~VZĝ]fb	fk	̂cV	�fW�s	q__	Zf\]VY	X[aV	gbaVW	̂c]Y	[ĝcfW]̀[̂]fb	Yc[__	oV[W	̂cV	Zf\lW]{ĉ	bf̂]ZVm	]k	[blm	Ycf|b	fb	̂cV	rbŶWgXVb̂Y	fk	�VWx]ZVs	UcV	efb̂W[ẐfWm	�goZfb̂W[ẐfWYm	�go�YgoZfb̂W[ẐfWYm	[ba	Yg\\_]VWY	X[l	bf̂	gYV	̂cV	rbŶWgXVb̂Y	fk	�VWx]ZV	fb	f̂cVW	\Wf�VẐY	fW	kfW	[aa]̂]fbY	̂f	̂cV	�Wf�VẐ	fĝY]aV	̂cV	YZf\V	fk	̂cV	�fW�	|]̂cfĝ	ĉV	Y\VZ]k]Z	|W]̂̂Vb	ZfbYVb̂	fk	̂cV	�|bVWm	qWZc]̂VẐm	[ba	̂cV	qWZc]̂VẐ�Y	ZfbYg_̂[b̂Ys�������� ¡¢	£¤¥¤¦¤£§H	IJ�JK	̈f̂|]̂cŶ[ba]b{	̂cV	\WVZVa]b{	YVẐ]fbY	is©si	[ba	is©snm	bf̂c]b{	Zfb̂[]bVa	]b	̂c]Y	�VẐ]fb	is©	fW	V_YV|cVWV	]b	ĉV	efb̂W[Ẑ	yfZgXVb̂Y	Yc[__	Xfa]kl	̂cV	W]{ĉY	{W[b̂Va	̂f	�|bVW	ol	qWZc]̂VẐ	]b	WV_[̂]fb	̂f	̂cV	rbŶWgXVb̂Y	fk	�VWx]ZV	[Y	YV̂	kfŴc	]b	̂cV	YV\[W[̂V	[{WVVXVb̂	oV̂|VVb	�|bVW	[ba	qWZc]̂VẐs	H	IJª	«VkVWVbZVY	̂f	̂W[aV	\go_]Z[̂]fbYm	]bagŶW]VYm	[ba	\go_]YcVa	Ŷ[ba[WaY	Yc[__	Z[WWl	̂cV	_[̂VŶ	a[̂Vm	]bZ_ga]b{	_[̂VŶ	WVx]Y]fbYm	gb_VYY	a[̂Va	̂f	̂cV	Zfb̂W[Wls		¬gŴcVWm	[__	|fW�	XVb̂]fbVa	fW	]ba]Z[̂Va	]b	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	Yc[__	oV	\VWkfWXVa	ol	̂cV	efb̂W[ẐfW	[Y	\[Ŵ	fk	̂c]Y	efb̂W[Ẑ	gb_VYY	]̂	]Y	Y\VZ]k]Z[__l	]ba]Z[̂Va	]b	̂cV	efb̂W[Ẑ	yfZgXVb̂Y	̂c[̂	YgZc	�fW�	]Y	̂f	oV	afbV	ol	f̂cVWYs		q__	|fW�	Yc[__	ZfbkfWX	̂f	̂cV	̈[̂]fb[_	�_VẐW]Z	efaVm	̂cV	̈[̂]fb[_	f[Wa	fk	¬]WV	®baVW|W]̂VWY	[ba	[\\_]Z[o_V	e]̂lm	Uf|b	[ba	�̂[̂V	g]_a]b{	efaVY	[ba	qĝcfW]̂]VY	c[x]b{	�gW]Ya]Ẑ]fbsH	IJ̄	UcV	efb̂W[ẐfW	[ba	[__	�goZfb̂W[ẐfWY	Yc[__	WVkVW	̂f	[__	fk	̂cV	yW[|]b{Ym	]bZ_ga]b{	̂cfYV	Ycf|]b{	\W]X[W]_l	̂cV	|fW�	fk	̂cV	\_gXo]b{m	cV[̂]b{m	xVb̂]_[̂]fbm	[]W	Zfba]̂]fb]b{m	V_VẐW]Z[_m	[ba	f̂cVW	Y\VZ][_]̀Va	̂W[aVYm	[ba	̂f	[__	fk	̂cV	YVẐ]fbY	fk	̂cV	�\VZ]k]Z[̂]fbYm	[ba	Yc[__	\VWkfWX	[__	|fW�	WV[Yfb[o_l	]bkVW[o_V	̂cVWVkWfX	[Y	oV]b{	bVZVYY[Wl	̂f	\WfagZV	ĉV	]ba]Z[̂Va	WVYg_̂Ys
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H	IJK	LMM	NOPNQRSNTOU	TV	OTSRSNTOU	TO	SWX	PVRYNOZU	YWNQW	R[[M\	ST	TOX	T]	R	Ô_̀ XV	T]	UN_NMRV	UNŜRSNTOUa	_RSXVNRMUa	TV	[VTQXUUXU	UWRMM	̀X	PXX_XP	ST	R[[M\	ST	RMM	ÛQW	UNŜRSNTOUa	_RSXVNRMUa	TV	[VTQXUUXU	YWXVXbXV	SWX\	R[[XRV	NO	SWX	cTVda	XeQX[S	YWXVX	R	QTOSVRV\	VXÛMS	NU	QMXRVM\	NOPNQRSXP	̀\	SWX	fTOSVRQS	gTQ̂_XOSUhH	IJi	jWX	ZXOXVRM	QWRVRQSXV	T]	SWX	PXSRNMXP	YTVd	NU	UWTYO	TO	SWX	PVRYNOZUa	̀̂S	_NOTV	_TPN]NQRSNTOU	_R\	̀X	_RPX	TO	SWX	]̂MM	UNkX	PVRYNOZUh		LO\	PXSRNMU	UWRMM	̀X	YTVdXP	T̂S	NO	VXMRSNTO	ST	SWXNV	MTQRSNTO	ROP	SWXNV	QTOOXQSNTO	ST	TSWXV	[RVSU	T]	SWX	YTVdh		cWXVX	PXSRNMU	TV	QTOPNSNTOU	RVX	NOPNQRSXP	NO	Û__RV\	]TV_a	ÛQW	PXSRNMU	TV	QTOPNSNTOU	UWRMM	̀X	QTOSNÔXP	SWVT̂ZWT̂S	SWX	QT̂VUX	TV	[RVSU	NO	YWNQW	SWX\	TQQ̂Vh		jWX	fTOSVRQSTV	UWRMM	̀X	VXU[TOUǸMX	]TV	SWX	QT_[MXSX	ROP	QTVVXQS	R[[MNQRSNTO	T]	ÛQW	PXSRNMU	SWVT̂ZWT̂S	SWX	[TVSNTOU	T]	SWX	[VTlXQS	NO	YWNQW	SWX\	TQQ̂VhH	IJIm	nWT̂MP	SWX	LVQWNSXQSoU	YVNSSXO	NOSXV[VXSRSNTOUa	NO	SWX	T[NONTO	T]	SWX	QTOSVRQSTVa	UWTY	RPPNSNTORM	YTVda	TV	YTVd	T]	_TVX	Xe[XOUNbX	QWRVRQSXV	SWRO	SWRS	UWTYO	TV	NO]XVVXP	̀\	SWX	fTOSVRQS	gVRYNOZUa	NS	UWRMM	̀X	SWX	P̂S\	T]	SWX	fTOSVRQSTV	ST	UT	OTSN]\	SWX	LVQWNSXQS	SWVT̂ZW	SWX	fTOUSV̂QSNTO	pRORZXV	YNSWNO	]NbX	qrs	PR\U	]VT_	VXQXN[S	T]	UR_X	NO	TVPXV	SWRS	[VT[XV	RPl̂US_XOS	_R\	̀X	_RPX	N]	]T̂OP	l̂USN]NR̀MX	NO	SWX	T[NONTO	T]	SWX	LVQWNSXQSa	fTOUSV̂QSNTO	pRORZXVa	ROP	SWX	tYOXVh		jWX	fTOSVRQSTV	UWRMM	RUÛ_X	]̂MM	VXU[TOUǸNMNS\	]TV	RMM	ÛQW	YTVd	PTOX	YNSWT̂S	SWX	R[[VTbRM	T]	SWX	LVQWNSXQSa	SWX	fTOUSV̂QSNTO	pRORZXVa	ROP	SWX	tYOXVhH	IJII	uvwxyz{w|y}~y|�H	IJIIJI	jWX	fTOSVRQSTV	YRVVROSU	ROP	VX[VXUXOSU	SWRS	SWX	fTOSVRQSTV	UWRMM	OTS	dOTYNOZM\	TV	OXZMNZXOSM\	QT__̂ ONQRSX	TV	PNUQMTUX	RS	RO\	SN_X	ST	RO\	[XVUTO	TV	XOSNS\	RO\	NO]TV_RSNTO	NO	QTOOXQSNTO	YNSW	SWX	cTVd	TV	SWX	�VTlXQSa	XeQX[S�	q�s	YNSW	[VNTV	YVNSSXO	QTOUXOS	T]	SWX	tYOXVa	q�s	NO]TV_RSNTO	SWRS	YRU	NO	SWX	[̂ M̀NQ	PT_RNO	[VNTV	ST	SWX	PRSX	T]	SWNU	LZVXX_XOSa	q�s	NO]TV_RSNTO	YWNQW	̀XQT_XU	[RVS	T]	SWX	[̂ M̀NQ	PT_RNO	̀\	[̂ M̀NQRSNTO	TV	TSWXVYNUX	OTS	P̂X	ST	RO\	ÔR̂SWTVNkXP	RQS	TV	T_NUUNTO	T]	SWX	fTOSVRQSTVa	q�s	RU	_R\	̀X	VX�̂NVXP	ST	[XV]TV_	SWX	cTVd	TV	̀\	RO\	R[[MNQR̀MX	MRYa	TV	qrs	]TV	[̂V[TUXU	T]	QTTVPNORSNTO	YNSW	TSWXV	[VN_X	QTOSVRQSTVUhH	IJIIJ�	jWX	fTOSVRQSTVa	RO\	SN_X	̂[TO	VX�̂XUS	T]	SWX	tYOXVa	UWRMM	N__XPNRSXM\	VXŜVO	ROP	ÛVVXOPXV	ST	SWX	tYOXV	RMM	QT[NXU	T]	RO\	_RSXVNRMUa	VXQTVPUa	OTSNQXUa	_X_TVROPRa	VXQTVPNOZUa	PVRYNOZUa	U[XQN]NQRSNTOUa	ROP	_TQd�̂[U	ROP	RO\	TSWXV	PTQ̂_XOSU	]̂VONUWXP	̀\	SWX	tYOXV	T]	SWX	LVQWNSXQS	ST	SWX	fTOSVRQSTVhH	IJIIJ�	jWX	fTOSVRQSTV	UWRMM	U[XQN]NQRMM\	QR̂UX	RMM	n̂ Q̀TOSVRQSTVU	TV	RO\	TSWXV	[XVUTO	TV	XOSNS\	[XV]TV_NOZ	RO\	UXVbNQXU	TV	]̂VONUWNOZ	RO\	_RSXVNRMU	TV	X�̂N[_XOS	T]	SWX	cTVd	ST	YRVVROS	ROP	VX[VXUXOS	RMM	NSX_U	UXS	]TVSW	NO	SWNU	�RVRZVR[W	�h�hH	IJIIJ�	jWX	VX[VXUXOSRSNTOU	ROP	YRVVROSNXU	QTOSRNOXP	NO	SWNU	�RVRZVR[W	�h��	UWRMM	ÛVbNbX	SWX	QT_[MXSX	[XV]TV_ROQX	T]	SWX	cTVd	TV	XRVMNXV	SXV_NORSNTO	T]	SWNU	LZVXX_XOShH	IJI�	�v|y�{H	IJI�JI	�eQX[S	RU	TSWXVYNUX	[VTbNPXP	NO	nXQSNTO	�h�h�a	YWXVX	SWX	fTOSVRQS	gTQ̂_XOSU	VX�̂NVX	TOX	[RVS\	ST	OTSN]\	TV	ZNbX	OTSNQX	ST	SWX	TSWXV	[RVS\a	ÛQW	OTSNQX	UWRMM	̀X	[VTbNPXP	NO	YVNSNOZ	ST	SWX	PXUNZORSXP	VX[VXUXOSRSNbX	T]	SWX	[RVS\	ST	YWT_	SWX	OTSNQX	NU	RPPVXUUXP	ROP	UWRMM	̀X	PXX_XP	ST	WRbX	̀XXO	P̂M\	UXVbXP	N]	PXMNbXVXP	NO	[XVUTOa	̀\	_RNMa	̀\	QT̂VNXVa	TV	̀\	XMXQSVTONQ	SVROU_NUUNTO	N]	R	_XSWTP	]TV	XMXQSVTONQ	SVROU_NUUNTO	NU	UXS	]TVSW	NO	SWX	LZVXX_XOShH	IJI�J�	�TSNQX	T]	fMRN_U	RU	[VTbNPXP	NO	nXQSNTO	�rh�h�	UWRMM	̀X	[VTbNPXP	NO	YVNSNOZ	ROP	UWRMM	̀X	PXX_XP	ST	WRbX	̀XXO	P̂M\	UXVbXP	TOM\	N]	PXMNbXVXP	ST	SWX	PXUNZORSXP	VX[VXUXOSRSNbX	T]	SWX	[RVS\	ST	YWT_	SWX	OTSNQX	NU	RPPVXUUXP	̀\	QXVSN]NXP	TV	VXZNUSXVXP	_RNMa	TV	̀\	QT̂VNXV	[VTbNPNOZ	[VTT]	T]	PXMNbXV\hH	IJI�	����y||}~	����}w�{n̂ _̀NSSRM	�eQWROZXa	R	YX̀�̀RUXP	QTOUSV̂QSNTO	[WRUX	UT]SYRVX	]TV	_RORZNOZ	[VTlXQS	Û _̀NSSRMUa	���oUa	ROP	TSWXV	QTOUSV̂QSNTO	[WRUX	[R[XVYTVda	UWRMM	̀X	̂UXP	̀\	RMM	[RVSNXU	TO	SWNU	[VTlXQSh	jWX	LVQWNSXQS	YNMM	̀X	SWX	RP_NONUSVRSTV	]TV	SWX	n̂ _̀NSSRM	�eQWROZX	U\USX_	TO	SWNU	[VTlXQShH	IJI�JI	jWX	tYOXV	NU	XOSNSMXP	ST	VXN_̀ V̂UX_XOS	]VT_	SWX	fTOSVRQSTV	]TV	R_T̂OSU	[RNP	ST	SWX	LVQWNSXQS	ROP�TV	fTOUSV̂QSNTO	pRORZXV	]TV	UXVbNQXU	VX�̂NVXP	̀\	SWX	fTOSVRQSTVoU	]RNM̂VX	ST	̂UX	n̂ _̀NSSRM	�eQWROZX	NO	SWX	Û _̀NUUNTO	ROP	[VTQXUUNOZ	T]	QTOUSV̂QSNTO	[WRUX	[R[XVYTVdh
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HIJKLMN	O			PQRNIS	OTU	VWXWYZ[S	OTUTU	\]̂	_̀ âb	cd	e]̂	f̂bdga	gb	̂aeceh	cîaecjĉi	kd	dlm]	ca	e]̂	nob̂̂ p̂ae	kai	cd	b̂ĵbb̂i	eg	e]bglo]gle	e]̂	qgaebkme	rgmlp̂aed	kd	cj	dcaolskb	ca	alpt̂bu	\]̂	vkŵskai	q̂aebks	xm]ggs	rcdebcme	cd	e]̂	_̀ âb	kai	e]̂	ygkbi	gj	zilmkecga	gj	e]̂	vkŵskai	q̂aebks	xm]ggs	rcdebcme	d]kss	t̂	e]̂	gash	̂aeceh	̀ce]	kle]gbceh	eg	tcai	e]̂	_̀ âb	gb	fbg{cî	kffbg{ks	gb	kle]gbc|kecga	ga	t̂]ksj	gj	e]̂	_̀ âb	kd	b̂}lcb̂i	th	sk̀	kai~gb	e]̂	fgscmĉd	kai	fbgm̂ilb̂d	gj	e]̂	vkŵskai	q̂aebks	xm]ggs	rcdebcme	laŝdd	qgaebkmegb	cd	agecjĉi	ge]̂b̀cd̂	ca	̀bcecao	dcoâi	th	e]̂	_̀ âbu	z�m̂fe	kd	ge]̂b̀cd̂	fbg{cîi	ca	x̂mecga	�u�u�	gb	nbecmŝ	��	e]̂	qgadeblmecga	�kakôb	kai	e]̂	nbm]cême	ig	age	]k{̂	dlm]	kle]gbcehu	\]̂	êbp	�_̀ âb�	p̂kad	e]̂	_̀ âb	gb	e]̂	_̀ âb�d	kle]gbc|̂i	b̂fb̂d̂aekec{̂u	�ce]	b̂df̂me	eg	kah	qskcp	th	qgaebkmegb�	camslicao	̀ce]gle	scpcekecga	kah	qskcp	jgb	k	q]kaô	_bîb	gb	kah	qskcp	jgb	ka	̂�êadcga	gj	e]̂	qgaebkme	\cp̂	gb	lf̀kbi	ki�ldep̂ae	gj	e]̂	qgaebkme	xlp�	kah	b̂�̂mecga	gj	dlm]	qskcp�	̂ce]̂b	ca	̀]gŝ	gb	ca	fkbe�	pkî	th	qgadeblmecga	�kakôb	gb	e]̂	nbm]cême	eg	qgaebkmegb	d]kss	t̂	î p̂̂i	eg	]k{̂	t̂ â	pkî	th	e]̂	_̀ âb	laŝdd	e]̂	_̀ âb�d	îmcdcga	eg	e]̂	mgaebkbh	cd	d̂e	jgbe]	ca	̀bcecaou����������	��������S	OTO	KX��Y�Z���X	ZX�	�WY���W�	IW� �YW�	��	�¡W	P¢XWYS	OTOTU	�ce]	e]̂	̂�m̂fecga	gj	e]̂	tlcsicao	f̂bpce�	kss	f̂bpced	kai	ĵ̂d�	kffbg{ksd�	̂kd̂p̂aed�	kdd̂ddp̂aed	kai	m]kbôd	b̂}lcb̂i	jgb	mgadeblmecga�	ld̂	gb	gmmlfkamh	gj	f̂bpkâae	deblmelb̂d	gb	jgb	f̂bpkâae	m]kaôd	ca	̂�cdecao	jkmcsceĉd	kb̂	e]̂	b̂dfgadctcsceh	gj	e]̂	qgaebkmegb	laîb	e]̂	qgaebkme	rgmlp̂aedu		qgaebkmegb�d	fbcm̂	d]kss	camslî	kss	ĵ̂d	kai	ge]̂b	mgded	jgb	d̂mlbcao	kai	pkcaekcacao	£th	qgaebkmegb	gb	ced	xltmgaebkmegbd¤	jgb	e]̂	scĵ	gj	e]̂	¥bg�̂me¦	kss	f̂bpced�	¥z	scm̂ad̂d�	mgaâmecga	ĵ̂d�	cadf̂mecgad�	̂emu�	kffscmktŝ	eg�	gb	mldegpkbcsh	d̂mlb̂i	jgb	e]̂	�gbwu		\]cd	fbg{cdcga	camslîd	kah	f̂bpced	eg	t̂	cddl̂i	ca	e]̂	akp̂	gj	e]̂	qgaebkmegb	kd	b̂}lcb̂i	jgb	e]̂	�gbwu		\]̂	qgaebkmegb	d]kss	jlbacd]	qgadeblmecga	�kakôb	kai	nbm]cême	gb	_̀ âb	̀ce]	gbcocaks	mgfĉd	gj	kss	f̂bpced	fbcgb	eg	e]̂	mgpp̂am̂p̂ae	gj	�gbw	kai	d]kss	fbgpcâaesh	icdfskh	k	mgfh	gj	kss	f̂bpced	ke	k	sgmkecga	kob̂̂i	lfga	̀ce]	e]̂	qgadeblmecga	�kakôb	gb	_̀ âbS	OTOTO	\]̂	_̀ âb	d]kss	b̂ekca	ka	kbm]cême	sk̀jlssh	scm̂ad̂i	eg	fbkmecm̂	kbm]cêmelb̂�	gb	ka	̂aeceh	sk̀jlssh	fbkmecmcao	kbm]cêmelb̂�	ca	e]̂	�lbcdicmecga	̀]̂b̂	e]̂	¥bg�̂me	cd	sgmkêiu	\]ke	f̂bdga	gb	̂aeceh	cd	cîaecjĉi	kd	e]̂	nbm]cême	ca	e]̂	nob̂̂ p̂ae	kai	cd	b̂ĵbb̂i	eg	e]bglo]gle	e]̂	qgaebkme	rgmlp̂aed	kd	cj	dcaolskb	ca	alpt̂buS	OTOT§	\]̂	_̀ âb	d]kss	b̂ekca	k	mgadeblmecga	pkakôb	sk̀jlssh	fbkmecmcao	mgadeblmecga	pkakôp̂ae	ca	e]̂	�lbcdicmecga	]̀̂b̂	e]̂	¥bg�̂me	cd	sgmkêiu	\]ke	f̂bdga	gb	̂aeceh	cd	cîaecjĉi	kd	e]̂	qgadeblmecga	�kakôb	ca	e]̂	nob̂̂ p̂ae	kai	cd	b̂ĵbb̂i	eg	e]bglo]gle	e]̂	qgaebkme	rgmlp̂aed	kd	cj	dcaolskb	ca	alpt̂buS	OTOT̈	©j	b̂kdgaktŝ	b̂}l̂dêi	th	e]̂	qgaebkme	ca	̀bcecao�	e]̂	_̀ âb	d]kss	jlbacd]	dlb{̂hd	îdmbctcao	f]hdcmks	m]kbkmêbcdecmd�	ŝoks	scpcekecgad	kai	lecsceh	sgmkecgad	jgb	e]̂	dcê	gj	e]̂	¥bg�̂me�	kai	k	ŝoks	îdmbcfecga	gj	e]̂	dcêu	\]̂	qgaebkmegb	d]kss	t̂	̂aeceŝi	eg	b̂sh	ga	e]̂	kmmlbkmh	gj	cajgbpkecga	jlbacd]̂i	th	e]̂	_̀ âb	tle	d]kss	̂�̂bmcd̂	fbgf̂b	fb̂mklecgad	b̂skecao	eg	e]̂	dkĵ	f̂bjgbpkam̂	gj	e]̂	�gbwuS	OTOTª	«gssg̀cao	b̂m̂cfe	gj	k	b̂kdgaktŝ	̀bceêa	b̂}l̂de	jbgp	e]̂	qgaebkmegb�	e]̂	_̀ âb	d]kss	jlbacd]	cajgbpkecga	gb	d̂b{cm̂d	b̂}lcb̂i	gj	e]̂	_̀ âb	th	e]̂	qgaebkme	rgmlp̂aed	̀ce]	b̂kdgaktŝ	fbgpfeâddu	\]̂	_̀ âb	d]kss	ksdg	jlbacd]	kah	ge]̂b	cajgbpkecga	gb	d̂b{cm̂d	laîb	e]̂	_̀ âb�d	mgaebgs	kai	b̂ŝ{kae	eg	e]̂	qgaebkmegb�d	f̂bjgbpkam̂	gj	e]̂	�gbw	c̀e]	b̂kdgaktŝ	fbgpfeâdd	kjêb	b̂m̂c{cao	e]̂	qgaebkmegb�d	b̂kdgaktŝ	̀bceêa	b̂}l̂de	jgb	dlm]	cajgbpkecga	gb	d̂b{cm̂duS	OTOT¬	\]̂	_̀ âb	d]kss	jlbacd]	e]̂	qgaebkmegb	èg		mgfĉd	gj	e]̂	qgaebkme	rgmlp̂aed�	camslicao	gâ	d̂e	eg	t̂	ld̂i	jgb	e]̂	¥bg�̂me	̂mgbi	rbk̀caodu	\]̂	qgaebkmegb	pkh	flbm]kd̂	kiicecgaks	mgfĉd�	ke	]cd	g̀a	̂�f̂ad̂�	ke	e]̂	mgde	gj	b̂fbgilmecga�	fgdekô	kai	]kaiscaouS	OTOT®	\]̂	_̀ âb	d]kss	̂aîk{gb	eg	jgb̀kbi	kss	mgpplacmkecgad	eg	e]̂	qgaebkmegb	e]bglo]	e]̂	qgadeblmecga	�kakôb	kai	d]kss	mgaêpfgbkâgldsh	fbg{cî	e]̂	dkp̂	mgpplacmkecgad	eg	e]̂	nbm]cême	ktgle	pkeêbd	kbcdcao	gle	gj	gb	b̂skecao	eg	e]̂	qgaebkme	rgmlp̂aeduS	OT§	P¢XWȲ�	I�°¡�	��	���±	�¡W	Q�Y²©j	e]̂	qgaebkmegb	jkcsd	eg	mgbb̂me	�gbw	e]ke	cd	age	ca	kmmgbikam̂	̀ce]	e]̂	b̂}lcb̂p̂aed	gj	e]̂	qgaebkme	rgmlp̂aed		gb	jkcsd	eg	mkbbh	gle	�gbw	ca	kmmgbikam̂	̀ce]	e]̂	qgaebkme	rgmlp̂aed�	gb	jkcsd	gb	b̂jld̂d	eg	fbg{cî	k	dljjcmĉae	kpglae	gj	fbgf̂bsh	dlf̂b{cd̂i	kai	mggbicakêi	sktgb�	pkêbcksd�	gb	̂}lcfp̂ae	dg	kd	eg	f̂bpce	e]̂	_̀ âb	eg	b̂kdgaktsh	caĵb	e]ke	
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HIJ	KLMHNOPHLN	QRSS	MLH	TJ	OTSJ	HL	PLUVSJHJ	HIJ	WLNX	QRHIRM	HIJ	KLMHNOPH	YRUJ	LN	ZORS[	HL	NJUL\J]	TLM̂	LN	̂R[PION_J	Q̀RHIRM	HIRNHa	bcde	̂Oa[	OZHJN	OPHfOS	MLHRPJ	LN	MLHRPJ	VfN[fOMH	IJNJHL	ZNLU	HIJ	gQMJN	LN	HIJ	KLM[HNfPHRLM	hOMO_JNi	OMa	SRJM	ZRSĴ	fVLM	LN	O_ORM[H	gQMJNj[	VNLVJNHa	LN	O_ORM[H	HIJ	kNLlJPH	ZfM̂[	Ta	OMaLMJ	PSORURM_	Ta]	HILf_I]	LN	fM̂JN	KLMHNOPHLN]	LN	̂R[NJ_ON̂[	HIJ	RM[HNfPHRLM[	LZ	KLM[HNfPHRLM	hOMO_JN]	mNPIRHJPH	LN	gQMJN	QIJM	[fPI	RM[HNfPHRLM[	ONJ	TO[Ĵ	fVLM	HIJ	NJnfRNJUJMH[	LZ	HIJ	KLMHNOPH	oLPfUJMH[]	HIJ	gQMJN	UOa	R[[fJ	O	QNRHHJM	LN̂JN	HL	HIJ	KLMHNOPHLN	HL	[HLV	HIJ	WLNX]	LN	OMa	VLNHRLM	HIJNJLZ]	fMHRS	HIJ	POf[J	ZLN	[fPI	LN̂JN	IO[	TJJM	JSRURMOHĴ	HL	HIJ	[OHR[ZOPHRLM	LZ	HIJ	gQMJN]	RM	RH[	̂R[PNJHRLMp	ILQJ\JN]	HIJ	NR_IH	LZ	HIJ	gQMJN	HL	[HLV	HIJ	WLNX	[IOSS	MLH	_R\J	NR[J	HL	O	̂fHa	LM	HIJ	VONH	LZ	HIJ	gQMJN	HL	JqJNPR[J	HIR[	NR_IH	ZLN	RH[	TJMJZRH	LN	HIJ	TJMJZRH	LZ	HIJ	KLMHNOPHLN	LN	OMa	LHIJN	VJN[LM	LN	JMHRHarstuvuwvuxyz	{|}|~|{��	���	�������	�����	��	�����	���	���	�����Z	HIJ	KLMHNOPHLN	̂JZOfSH[	LN	MJ_SJPH[	HL	PONNa	LfH	HIJ	WLNX	RM	OPPLN̂OMPJ	QRHI	HIJ	KLMHNOPH	oLPfUJMH[	LN	R[	LHIJNQR[J	RM	̂JZOfSH	LZ	OMa	HJNU	LZ	HIJ	KLMHNOPH	oLPfUJMH[]	OM̂	ZORS[	QRHIRM	O	HINJJ�̂Oa	VJNRL̂	OZHJN	̂JSR\JNa	LZ	QNRHHJM	MLHRPJ	ZNLU	HIJ	gQMJN	HL	PLUUJMPJ	OM̂	PLMHRMfJ	PLNNJPHRLM	LZ	[fPI	̂JZOfSH	LN	MJ_SJPH	QRHI	̂RSR_JMPJ	OM̂	VNLUVHMJ[[	̀HL	HIJ	NJO[LMOTSJ	[OHR[ZOPHRLM	LZ	HIJ	gQMJNi]	HIJ	gQMJN	UOa	OH	HIJ	JM̂	LZ	[fPI	HINJJ�̂Oa	VJNRL̂	QRHI	ML	ZfNHIJN	MLHRPJ	NJnfRNĴ]	QRHILfH	VNJlf̂RPJ	HL	LHIJN	NJUĴRJ[	HIJ	gQMJN	UOa	IO\J]	PLNNJPH	[fPI	̂JZRPRJMPRJ[rr	�M	[fPI	PO[J	OM	OVVNLVNROHJ	KIOM_J	gN̂JN	[IOSS	TJ	R[[fĴ	̂ĴfPHRM_	ZNLU	VOaUJMH[	HIJM	LN	HIJNJOZHJN	̂fJ	HIJ	KLMHNOPHLN	HIJ	NJO[LMOTSJ	PL[H	LZ	PLNNJPHRM_	[fPI	̂JZRPRJMPRJ[]	RMPSf̂RM_	gQMJNj[	JqVJM[J[	OM̂	PLUVJM[OHRLM	ZLN	HIJ	KLM[HNfPHRLM	hOMO_JNj[	OM̂	mNPIRHJPHj[	OM̂	HIJRN	NJ[VJPHR\J	PLM[fSHOMH[j	Ô R̂HRLMOS	[JN\RPJ[	UÔJ	MJPJ[[ONa	Ta	[fPI	̂JZOfSH]	MJ_SJPH	LN	ZORSfNJ]	OM̂	OS[L	RMPSf̂RM_]	QRHILfH	SRURHOHRLM]	HIJ	gQMJNj[	NJO[LMOTSJ	OHHLNMJa[j	ZJJ[	̀OM̂	OS[L	RMPSf̂RM_]	QRHILfH	SRURHOHRLM]	OHHLNMJa[j	ZJJ[	OM̂	JqVJM[J[	RMPfNNĴ	RM	OMa	OVVJOS[]	LN	OMa	JMZLNPJUJMH	LZ	HIJ	LTSR_OHRLM[	fM̂JN	HIR[	VNL\R[RLM]	LN	JMZLNPJUJMH	LZ	OMa	lf̂_UJMH	OM̂	PLSSJPHRLM	IJNJfM̂JNi]	OM̂	OSS	LHIJN	NJO[LMOTSJ	JqVJM[J[	NJSOHRM_	HIJNJHLr	�Z	VOaUJMH[	HIJM	LN	HIJNJOZHJN	̂fJ	HIJ	KLMHNOPHLN	ONJ	MLH	[fZZRPRJMH	HL	PL\JN	[fPI	OULfMH[]	HIJ	KLMHNOPHLN	[IOSS	VOa	HIJ	̂RZZJNJMPJ	HL	HIJ	gQMJNr	�fPI	KIOM_J	gN̂JN	[IOSS	TJ	̂JJUĴ	HL	IO\J	TJJM	JqJPfHĴ	Ta	HIJ	KLMHNOPHLN]	QIJHIJN	LN	MLH	OPHfOSSa	[R_MĴ	Ta	HIJ	KLMHNOPHLNr	YIJ	NR_IH	LZ	HIJ	gQMJN	HL	[HLV	OM̂	PONNa	LfH	HIJ	WLNX	̀LN	OMa	VLNHRLM[	HIJNJLZi	VfN[fOMH	HL	HIR[	VONO_NOVI	[IOSS	MLH	_R\J	NR[J	HL	OMa	̂fHa	LM	HIJ	VONH	LZ	HIJ	gQMJN	HL	JqJNPR[J	HIR[	NR_IH	ZLN	RH[	TJMJZRH	LN	HIJ	TJMJZRH	LZ	HIJ	KLMHNOPHLN	LN	OMa	LHIJN	VJN[LM	LN	JMHRHarstuvuwvuxyz	{|}|~|{��	���	�������	�����	��	�����r		KLMHNOPHLN	[IOSS	XJJV	ZfSS	OM̂	OPPfNOHJ	NJPLN̂[	LZ	OSS	PL[H[	RMPfNNĴ	OM̂	RHJU[	TRSSĴ	RM	PLMMJPHRLM	QRHI	HIJ	VJNZLNUOMPJ	LZ	HIJ	WLNX]	QIRPI	NJPLN̂[	[IOSS	TJ	LVJM	HL	Of̂RH	Ta	HIJ	gQMJN	LN	RH[	OfHILNR�Ĵ	NJVNJ[JMHOHR\J[	̂fNRM_	VJNZLNUOMPJ	LZ	HIJ	WLNX	OM̂	fMHRS	[Rq	̀�i	aJON[	OZHJN	�RMOS	kOaUJMHr		�M	Ô R̂HRLM]	HIJ	KLMHNOPHLN	[IOSS	UOXJ	RH	O	PLM̂RHRLM	LZ	OSS	[fTPLMHNOPH[	NJSOHRM_	HL	HIJ	WLNX	HIOH	OMa	OM̂	OSS	�fTPLMHNOPHLN[	QRSS	XJJV	OPPfNOHJ	NJPLN̂[	LZ	PL[H[	RMPfNNĴ	OM̂	RHJU[	TRSSĴ	RM	PLMMJPHRLM	QRHI	HIJRN	QLNX	OM̂	HIOH	[fPI	NJPLN̂[	[IOSS	TJ	LVJM	HL	Of̂RH	Ta	HIJ	gQMJN	LN	RH[	OfHILNR�Ĵ	NJVNJ[JMHOHR\J[	̂fNRM_	VJNZLNUOMPJ	LZ	HIJ	WLNX	OM̂	fMHRS	[Rq	̀�i	aJON[	OZHJN	RH[	PLUVSJHRLMr�	�� 	gQMJNj[	NR_IH[	[HOHĴ	RM	HIR[	mNHRPSJ	¡	ONJ	PfUfSOHR\J	OM̂	MLH	RM	SRURHOHRLM	LZ	OMa	NR_IH[	LZ	HIJ	gQMJN	_NOMHĴ	JS[JQIJNJ	RM	HIJ	KLMHNOPH	oLPfUJMH[]	LN	OH	SOQ	LN	RM	JnfRHar		�fNHIJN]	RH	R[	JqVNJ[[Sa	fM̂JN[HLL̂	HIOH	MLHQRHI[HOM̂RM_	OMa	LZ	HIJ	NR_IH[	OM̂	OfHILNRHa	_NOMHĴ	HIJ	gQMJN	RM	HIR[	mNHRPSJ	¡	LN	JS[JQIJNJ	RM	HIJ	KLMHNOPH	oLPfUJMH[]	RM	ML	J\JMH	[IOSS	HIJ	gQMJN]	KLM[HNfPHRLM	hOMO_JN	LN	mNPIRHJPH	IO\J	PLMHNLS	L\JN]	PION_J	LZ]	LN	OMa	NJ[VLM[RTRSRHa	ZLN	PLM[HNfPHRLM	UJOM[]	UJHIL̂[]	HJPIMRnfJ[]	[JnfJMPJ[	LN	VNLPĴfNJ[	LN	ZLN	[OZJHa	VNJPOfHRLM[	OM̂	VNL_NOU[	RM	PLMMJPHRLM	QRHI	HIJ	WLNXr��¢£�¤¥	¦			��§¢���¢���	¦�̈	©�����ª�	¦�̈�̈	YIJ	KLMHNOPHLN	R[	HIJ	VJN[LM	LN	JMHRHa	R̂JMHRZRĴ	O[	[fPI	RM	HIJ	m_NJJUJMH	OM̂	R[	NJZJNNĴ	HL	HINLf_ILfH	HIJ	KLMHNOPH	oLPfUJMH[	O[	RZ	[RM_fSON	RM	MfUTJNr	YIJ	KLMHNOPHLN	[IOSS	TJ	SOQZfSSa	SRPJM[Ĵ]	RZ	NJnfRNĴ	RM	HIJ	lfNR[̂RPHRLM	QIJNJ	HIJ	kNLlJPH	R[	SLPOHĴr	YIJ	KLMHNOPHLN	[IOSS	̂J[R_MOHJ	RM	QNRHRM_	O	NJVNJ[JMHOHR\J	QIL	[IOSS	IO\J	JqVNJ[[	OfHILNRHa	HL	TRM̂	HIJ	KLMHNOPHLN	QRHI	NJ[VJPH	HL	OSS	UOHHJN[	fM̂JN	HIR[	KLMHNOPHr	YIJ	HJNU	«KLMHNOPHLN«	UJOM[	HIJ	KLMHNOPHLN	LN	HIJ	KLMHNOPHLNj[	OfHILNR�Ĵ	NJVNJ[JMHOHR\Jr�	¦�̈��	YIJ	VSfNOS	HJNU	«hfSHRVSJ	kNRUJ	KLMHNOPHLN[«	NJZJN[	HL	VJN[LM[	LN	JMHRHRJ[	QIL	VJNZLNU	PLM[HNfPHRLM	fM̂JN	PLMHNOPH[	QRHI	HIJ	gQMJN	HIOH	ONJ	ÔURMR[HJNĴ	Ta	HIJ	KLM[HNfPHRLM	hOMO_JNr	YIJ	HJNU	̂LJ[	MLH	RMPSf̂J	HIJ	gQMJNj[	LQM	ZLNPJ[]	RMPSf̂RM_	VJN[LM[	LN	JMHRHRJ[	fM̂JN	[JVONOHJ	PLMHNOPH[	MLH	ÔURMR[HJNĴ	Ta	HIJ	KLM[HNfPHRLM	hOMO_JNr�	¦�̈�¦	YIJ	KLMHNOPHLN	[IOSS	VJNZLNU	HIJ	WLNX	RM	OPPLN̂OMPJ	QRHI	HIJ	KLMHNOPH	oLPfUJMH[r
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I	JKLKM	NOP	QRSTUVWTRU	XOVYY	SRT	ZP	UPY[P\P]	R̂	[TX	RZY[_VT[RSX	TR	̀PÛRUa	TOP	bRUc	[S	VWWRU]VSWP	d[TO	TOP	QRSTUVWT	eRWfaPSTX	P[TOPU	Zg	VWT[\[T[PX	RU	]fT[PX	R̂	TOP	QRSXTUfWT[RS	hVSV_PU	RU	iUWO[TPWT	[S	TOP[U	V]a[S[XTUVT[RS	R̂	TOP	QRSTUVWTj	RU	Zg	TPXTXj	[SX̀PWT[RSX	RU	V̀ ÙR\VYX	UPkf[UP]	RU	̀PÛRUaP]	Zg	̀PUXRSX	RU	PST[T[PX	RTOPU	TOVS	TOP	QRSTUVWTRUlI	JKm	nopqor	st	usvwxyzw	{sz|}ovw~	yv�	�qo��	usv�qwqsv~	��	usvwxyzwsxI	JKmKL	�fZa[XX[RS	R̂	[TX	Z[]	TR	TOP	�dSPU	VS]	XfZXPkfPST	P�PWfT[RS	R̂	TOP	QRSTUVWT	Zg	TOP	QRSTUVWTRU	[X	V	UP̀UPXPSTVT[RS	TOVT	TOP	QRSTUVWTRU	OVX	WVUP̂fYYg	P�Va[SP]	TOP	QRSTUVWT	eRWfaPSTX	VS]	OVX	\[X[TP]	VS]	OVX	̀PÛRUaP]	V	]PTV[YP]	[S\PXT[_VT[RS	R̂	TOP	X[TPj	ZPWRaP	TORURf_OYg	̂Va[Y[VU	d[TO	TOP	SVTfUP	VS]	YRWVY	WRS][T[RSX	fS]PU	dO[WO	TOP	bRUc	[X	TR	ZP	̀PÛRUaP]	�[SWYf][S_	ZfT	SRT	Y[a[TP]	TR	[TX	WRS][T[RSj	YVgRfTj	SVTfUPj	XfUURfS][S_	VUPVXj	WY[aVT[W	WRS][T[RSXj	PTWl�	VS]	VYY	aVTTPUX	dO[WO	aVg	[S	VSg	dVg	V̂̂PWT	TOP	bRUc	RU	[TX	̀PÛRUaVSWP	VS]	WRUUPYVTP]	̀PUXRSVY	RZXPU\VT[RSX	VS]	[S\PXT[_VT[RSX	d[TO	UPkf[UPaPSTX	R̂	TOP	QRSTUVWT	eRWfaPSTXl	�fZa[XX[RS	R̂	[TX	Z[]	TR	TOP	�dSPU	VS]	XfZXPkfPST	P�PWfT[RS	R̂	TOP	QRSTUVWT	Zg	TOP	QRSTUVWTRU	[X	V	̂fUTOPU	UP̀UPXPSTVT[RS	TOVT	TOP	QRSTUVWTRU	OVX	WVUP̂fYYg	P�Va[SP]	TOP	QRSTUVWT	eRWfaPSTX	�d[TO	XfWO	UP\[Pd	[S	QRSTUVWTRU�X	WV̀VW[Tg	VX	V	WRSTUVWTRU	VS]	SRT	V	]PX[_S	ÙR̂PXX[RSVY	fSYPXX	RTOPUd[XP	X̀PW[̂[WVYYg	̀UR\[]P]	[S	TOP	QRSTUVWT	eRWfaPSTX�	VS]	TOVT	VSg	PUURUXj	Ra[XX[RSXj	VaZ[_f[T[PXj	][XWUP̀VSW[PX	RU	WRŜY[WTX	̂RfS]	[S	XV[]	QRSTUVWT	eRWfaPSTX	OV\P	ZPPS	ZURf_OT	TR	TOP	VTTPST[RS	R̂	TOP	iUWO[TPWT	̂RU	WYVU[̂[WVT[RS	̀U[RU	TR	TOP	QRSTUVWTRU�X	XfZa[XX[RS	R̂	[TX	Z[]l		NOP	QRSTUVWTRU	̂fUTOPU	UP̀UPXPSTX	TOVT	VX	V	UPXfYT	R̂	[TX	P�Va[SVT[RSX	VS]	[S\PXT[_VT[RSXj	TOP	QRSTUVWTRU	TORURf_OYg	fS]PUXTVS]X	TOP	QRSTUVWT	eRWfaPSTX	VS]	TOP[U	[STPST	VS]	̀fÙRXP	VS]	[X	̂Va[Y[VU	d[TO	VYY	̂P]PUVYj	XTVTP	VS]	YRWVY	XTVTfTPXj	YVdXj	WR]PXj	RU][SVSWPXj	UP_fYVT[RSXj	UfYPXj	VS]	YVd̂fY	RU]PUX	R̂	̀fZY[W	VfTORU[T[PX	VX	TOPg	V̀ Ỳg	TR	TOP	bRUcj	VS]	TOVT	TOP	QRSTUVWTRU	d[YY	VZ[]P	Zg	XVaPl	NOP	�dSPU	VXXfaPX	SR	UPX̀RSX[Z[Y[Tg	RU	Y[VZ[Y[Tg	̂RU	TOP	̀OgX[WVY	WRS][T[RS	RU	XV̂PTg	R̂	TOP	�UR�PWT	X[TP	RU	VSg	RTOPU	[à UR\PaPSTX	YRWVTP]	RS	TOP	�UR�PWT	X[TPl		iX	UPkf[UP]	Zg	TO[X	QRSTUVWTj	TOP	QRSTUVWTRU	XOVYY	ZP	UPX̀RSX[ZYP	̂RU	ÙR\[][S_	V	XV̂P	̀YVWP	̂RU	TOP	̀PÛRUaVSWP	R̂	TOP	bRUcl	QYV[aX	̂RU	P�TPSX[RS	R̂	TOP	QRSTUVWT	N[aP	RU	V]][T[RSVY	WRà PSXVT[RS	VX	V	UPXfYT	R̂	TOP	QRSTUVWTRU�X	̂V[YfUP	TR	̂RYYRd	TOP	̂RUP_R[S_	̀URWP]fUPX	VS]	TR	̂Va[Y[VU[�P	[TXPŶ	d[TO	VYY	YRWVY	WRS][T[RSX	VS]	TOP	QRSTUVWT	eRWfaPSTX	XOVYY	SRT	ZP	VYYRdP]lI	JKmKLKL	NOP	QRSTUVWTRU	[X	]PPaP]	TR	ZP	V	kfVY[̂[P]	P�̀PUT	[S	TOP	XgXTPaX	VS]	WRSXTUfWT[RS	UPkf[UPaPSTX	R̂	TOP	bRUc	R̂	[TX	QRSTUVWTl		NOP	QRSTUVWTRU	OPUPZg	X̀PW[̂[WVYYg	VWcSRdYP]_PX	VS]	]PWYVUPX	TOVT	TOP	QRSTUVWT	eRWfaPSTX	VUP	̂fYY	VS]	WRà YPTPj	VUP	Xf̂̂[W[PST	TR	OV\P	PSVZYP]	[T	TR	]PTPUa[SP	TOP	WRXT	R̂	TOP	bRUc	VS]	TOVT	TOP	eUVd[S_Xj	TOP	�̀PW[̂[WVT[RSX	VS]	TOP	i]]PS]V	VUP	Xf̂̂[W[PST	TR	PSVZYP	TOP	QRSTUVWTRU	TR	WRSXTUfWT	TOP	bRUc	RfTY[SP]	TOPUP[S	[S	VWWRU]VSWP	d[TO	VYY	̂P]PUVYj	XTVTP	VS]	YRWVY	XTVTfTPXj	YVdXj	WR]PXj	RU][SVSWPXj	UP_fYVT[RSXj	UfYPXj	VS]	YVd̂fY	RU]PUX	R̂	f̀ZY[W	VfTORU[T[PX	VX	TOPg	V̀ Ỳg	TR	TOP	bRUcj	VS]	RTOPUd[XP	TR	̂fŶ[YY	VYY	R̂	[TX	RZY[_VT[RSX	fS]PU	TOP	QRSTUVWT	eRWfaPSTXl		�S	V]][T[RSj	[̂	TOP	QRSTUVWTRU	̀PÛRUaX	VSg	WRSXTUfWT[RS	VWT[\[Tg	dO[YP	[T	cSRdX	RU	XORfY]	OV\P	cSRdS	TOVT	VSg	R̂	TOP	QRSTUVWT	eRWfaPSTX	WRSTV[SX	VS	PUURUj	[SWRSX[XTPSWg	RU	Ra[XX[RSj	TOP	QRSTUVWTRU	XOVYY	ZP	UPX̀RSX[ZYP	R̂U	XfWO	̀PÛRUaVSWP	VS]	XOVYY	ZPVU	TOP	WRXTX	̂RU	WRUUPWT[RS	TOPUPR̂lI	JKmKm	�PWVfXP	TOP	QRSTUVWT	eRWfaPSTX	VUP	WRà YPaPSTVUgj	TOP	QRSTUVWTRU	XOVYYj	ZP̂RUP	RU]PU[S_	VSg	aVTPU[VYX	VS]	ZP̂RUP	XTVUT[S_	PVWO	̀RUT[RS	R̂	TOP	bRUcj	WVUP̂fYYg	XTf]g	VS]	WRà VUP	TOP	\VU[RfX	QRSTUVWT	eRWfaPSTX	UPYVT[\P	TR	TOVT	R̀UT[RS	R̂	TOP	bRUcj	VX	dPYY	VX	TOP	[ŜRUaVT[RS	̂fUS[XOP]	Zg	TOP	�dSPUj	XOVYY	TVcP	̂[PY]	aPVXfUPaPSTX	R̂	VSg	P�[XT[S_	WRS][T[RSX	UPYVTP]	TR	TOVT	̀RUT[RS	R̂	TOP	bRUcj	VS]	XOVYY	RZXPU\P	VSg	WRS][T[RSX	VT	TOP	X[TP	V̂̂PWT[S_	[T	VS]	RTOPUd[XP	\PU[̂g	VYY	̂[PY]	WRS][T[RSXl	QRSTUVWTRU	XOVYY	ZP	UPX̀RSX[ZYP	̂RU	TOP	WRUUPWTSPXX	R̂	VYY	aPVXfUPaPSTXl	QRSTUVWTRU	XOVYY	WVUP̂fYYg	WRà VUP	XfWO	̂[PY]	aPVXfUPaPSTX	VS]	WRS][T[RSX	VS]	RTOPU	[ŜRUaVT[RS	cSRdS	TR	TOP	QRSTUVWTRU	d[TO	TOP	QRSTUVWT	eRWfaPSTX	ZP̂RUP	WRaaPSW[S_	VWT[\[T[PXl	NOPXP	RZY[_VT[RSX	VUP	̂RU	TOP	̀fÙRXP	R̂	̂VW[Y[TVT[S_	WRRU][SVT[RS	VS]	WRSXTUfWT[RS	Zg	TOP	QRSTUVWTRU	VS]	VUP	SRT	̂RU	TOP	̀fÙRXP	R̂	][XWR\PU[S_	PUURUX	RU	Ra[XX[RSX	[S	TOP	QRSTUVWT	eRWfaPSTX�	ORdP\PUj	TOP	QRSTUVWTRU	XOVYY	̀URà TYg	UP̀RUT	TR	TOP	QRSXTUfWT[RS	hVSV_PU	VS]	iUWO[TPWT	VSg	PUURUXj	[SWRSX[XTPSW[PX	RU	Ra[XX[RSX	][XWR\PUP]	Zg	j	aV]P	cSRdS	TR	RU	TOVT	XORfY]	OV\P	ZPPS	][XWR\PUP]	Zg	TOP	QRSTUVWTRU	VX	V	UPkfPXT	̂RU	[ŜRUaVT[RS	XfZa[TTP]	TR	TOP	QRSXTUfWT[RS	hVSV_PU	[S	XfWO	̂RUa	VX	TOP	QRSXTUfWT[RS	hVSV_PU	VS]	iUWO[TPWT	aVg	UPkf[UP	ZP̂RUP	WRaaPSW[S_	VWT[\[T[PXl	�T	[X	UPWR_S[�P]	TOVT	TOP	QRSTUVWTRU�X	UP\[Pd	[X	aV]P	[S	TOP	QRSTUVWTRU�X	WV̀VW[Tg	VX	V	WRSTUVWTRU	VS]	SRT	VX	V	Y[WPSXP]	]PX[_S	̀UR̂PXX[RSVYj	fSYPXX	RTOPUd[XP	X̀PW[̂[WVYYg	̀UR\[]P]	[S	TOP	QRSTUVWT	eRWfaPSTXl	iSg	PUURUX	]fP	TR	TOP	QRSTUVWTRU�X	̂V[YfUP	TR	XR	\PU[̂g	VYY	XfWO	_UV]PXj	PYP\VT[RSXj	YRWVT[RSX	RU	][aPSX[RSX	XOVYY	ZP	̀URà TYg	UPWT[̂[P]	Zg	TOP	QRSTUVWTRU	d[TORfT	VSg	V]][T[RSVY	WRXT	TR	TOP	�dSPUl	I	JKmKmKL	NOP	VWWfUVWg	R̂	_UV]PXj	PYP\VT[RSXj	][aPSX[RSXj	RU	YRWVT[RSX	R̂	P�[XT[S_	WRS][T[RSX	[X	SRT	_fVUVSTPP]	Zg	TOP	QRSXTUfWT[RS	hVSV_PUj	iUWO[TPWT	RU	�dSPUj	VS]	TOP	QRSTUVWTRU	[X	UPX̀RSX[ZYP	̂RU	\PU[̂g[S_	XVaPl	�R	P�TUV	WOVU_PX	RU	WRà PSXVT[RS	RU	P�TPSX[RS	R̂	TOP	QRSTUVWT	N[aP	d[YY	ZP	VYYRdP]	RS	VWWRfST	R̂	][̂̂PUPSWPX	ZPTdPPS	VWTfVY	][aPSX[RSX	VS]	TOP	][aPSX[RSX	[S][WVTP]	RS	VSg	eUVd[S_X	RU	PYXPdOPUP	[S	VSg	QRSTUVWT	eRWfaPSTXl		iSg	][̂̂PUPSWP	TOVT	aVg	ZP	R̂fS]	XOVYY	ZP	XfZa[TTP]	TR	TOP	QRSXTUfWT[RS	hVSV_PU	VS]	iUWO[TPWT	̂RU	UPXRYfT[RS	ZP̂RUP	̀URWPP][S_	d[TO	TOP	bRUcl	
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H	IJKJKJK		LM	N	OPQRS	TUNQVW	PQ	XUW	YRSZ	P[	MR\Q]	QWTW[[NŜ	]\W	XR	NTX\N_	MPW_]	TRQ]PXPRQ[̀	XUW	aRQXSNTXRS	[UN__	[\bOPX	XUSR\VU	XUW	aRQ[XS\TXPRQ	cNQNVWS	]WXNP_W]	]SNdPQV[	RM	[\TU	]WeNSX\SW	MRS	XUW	NeeSRfN_	RM	XUW	gSTUPXWTX	bWMRSW	ONZPQV	XUW	TUNQVWh	H	IJKJKJI		LQ	TN[W	RM	ROP[[PRQ[	RS	]P[TSWeNQTPW[	bWXdWWQ	XUW	aRQXSNTX	iRT\OWQX[̀	XUW	aRQXSNTXRS	[UN__	[WT\SW	PQ[XS\TXPRQ[	MSRO	XUW	gSTUPXWTX	XUSR\VU	XUW	aRQ[XS\TXPRQ	cNQNVWS	bWMRSW	eSRTWW]PQV	dPXU	XUW	YRSZ	NMMWTXW]	b̂	ROP[[PRQ[	RS	]P[TSWeNQTPW[h	jUW	aRQXSNTXRS	[UN__	N[[\OW	M\__	SW[eRQ[PbP_PX̂	NQ]	TR[X	MRS	eSRTWW]PQV	dPXU	[\TU	YRSZ	dPXUR\X	NeeSRfN_h	H	IJKJKJk		i\SPQV	XUW	TR\S[W	RM	YRSZ̀	[UR\_]	NQ̂	WSSRS[̀	ROP[[PRQ[̀	NObPV\PXPW[̀	]P[TSWeNQTPW[	RS	TRQM_PTX[	bW	MR\Q]	RQ	XUW	iSNdPQV[	RS	PQ	XUW	leWTPMPTNXPRQ[	XR	dUPTU	XUW	aRQXSNTXRS	UN[	MNP_W]	XR	TN__	NXXWQXPRQ	bWMRSW	[\bOPXXPQV	PX[	bP]̀	XUW	gSTUPXWTX	XUSR\VU	XUW	aRQ[XS\TXPRQ	cNQNVWS	[UN__	PQXWSeSWX	XUW	PQXWQX	RM	XUW	iSNdPQV[	NQ]	leWTPMPTNXPRQ[	NQ]	XUW	aRQXSNTXRS	UWSWb̂	NVSWW[	XR	NbP]W	b̂	XUW	gSTUPXWTXm[	PQXWSeSWXNXPRQ	NQ]	NVSWW[	XR	TNSŜ	R\X	XUW	YRSZ	PQ	NTTRS]NQTW	dPXU	XUW	]WTP[PRQ[	RM	XUW	gSTUPXWTX	NX	QR	N]]PXPRQN_	TR[X	XR	ndQWS	RS	TROeWQ[NXPRQ	MRS	aRQXSNTXRS	NQ]	dPXU	QR	WoXWQ[PRQ	RM	XUW	aRQXSNTX	jPOWhH	IJKJKJp	qrstruvrwsv	xryvz{rs|}	g__	WoP[XPQV	ONXWSPN_[̀	W~\PeOWQX̀	OP[Th	WXTh	[TUW]\_W]	MRS	]WOR_PXPRQ	NSW	XUW	eSReWSX̂	RM	XUW	ndQWSh	LM	SW~\W[XW]	RS	N[	P]WQXPMPW]	PQ	�SR�WTX	iRT\OWQX[̀	aRQXSNTXRS[	dP__	SWORfW	NQ]	[XRSW	NQ̂	[\TU	PXWO[	XR	N	_RTNXPRQ	]W[PVQNXW]	b̂	XUW	ndQWShH	IJKJKJ�	iR	QRX	[TN_W	iSNdPQV[h	�R__Rd	MPV\SW	]POWQ[PRQ[̀	TRQMPSOPQV	RQ	[PXWhH	IJKJI	jUW	aRQXSNTXRS	PQ	PX[	SWfPWd	RM	XUW	aRQXSNTX	iRT\OWQX[	N[	SW~\PSW]	UWSWPQ	P[	QRX	SW~\PSW]	XR	N[TWSXNPQ	XUNX	XUW	aRQXSNTX	iRT\OWQX[	NSW	PQ	NTTRS]NQTW	dPXU	Nee_PTNb_W	_Nd[̀	[XNX\XW[̀	RS]PQNQTW[̀	TR]W[̀	S\_W[	NQ]	SWV\_NXPRQ[̀	RS	_NdM\_	RS]WS[	RM	e\b_PT	N\XURSPXPW[̀	b\X	XUW	aRQXSNTXRS	[UN__	eSROeX_̂	SWeRSX	XR	XUW	aRQ[XS\TXPRQ	cNQNVWS	NQ]	gSTUPXWTX	NQ̂	QRQTRQMRSOPX̂	RM	XUW	aRQXSNTX	iRT\OWQX[	dPXU	Nee_PTNb_W	_Nd[̀	[XNX\XW[̀	RS]PQNQTW[̀	TR]W[̀	S\_W[	NQ]	SWV\_NXPRQ[̀	RS	_NdM\_	RS]WS	RM	e\b_PT	N\XURSPXPW[	]P[TRfWSW]	b̂	RS	ON]W	ZQRdQ	XR	XUW	aRQXSNTXRS	N[	N	SW~\W[X	MRS	PQMRSONXPRQ	[\bOPXXW]	XR	aRQ[XS\TXPRQ	cNQNVWS	PQ	[\TU	MRSO	N[	XUW	aRQ[XS\TXPRQ	cNQNVWS	NQ]	gSTUPXWTX	ON̂	SW~\PSWhH	IJKJk	LM	XUW	aRQXSNTXRS	bW_PWfW[	XUNX	PX	P[	WQXPX_W]	\Q]WS	XUW	aRQXSNTX	iRT\OWQX[	XR	WPXUWS	RS	bRXU	RM	NQ	PQTSWN[W	PQ	XUW	aRQXSNTX	l\O	RS	WoXWQ[PRQ	RM	XUW	TRQXSNTX	XPOW	bWTN\[W	RM	T_NSPMPTNXPRQ[	RS	PQ[XS\TXPRQ[	XUW	gSTUPXWTX	P[[\W[	PQ	SW[eRQ[W	XR	XUW	aRQXSNTXRSm[	QRXPTW[	RS	SW~\W[X[	MRS	PQMRSONXPRQ	e\S[\NQX	XR	lWTXPRQ[	�h�h�	NQ]	PX[	[\b[WTXPRQ[	RS	�h�h�̀	XUW	aRQXSNTXRS	[UN__	[\bOPX	a_NPO[	N[	eSRfP]W]	PQ	gSXPT_W	��h	LM	XUW	aRQXSNTXRS	MNP_[	XR	eWSMRSO	XUW	Rb_PVNXPRQ[	RM	lWTXPRQ[	�h�h�	NQ]	PX[	[\b[WTXPRQ[	RS	�h�h�̀	XUW	aRQXSNTXRS	[UN__	eN̂	[\TU	TR[X[	NQ]	]NONVW[	XR	XUW	ndQWS̀	[\b�WTX	XR	[WTXPRQ	��h�h�̀	N[	dR\_]	UNfW	bWWQ	NfRP]W]	PM	XUW	aRQXSNTXRS	UN]	eWSMRSOW]	[\TU	Rb_PVNXPRQ[h	H	IJKJp	jUW	aRQXSNTXRS	ON̂	[\bOPX	SW~\W[X[	MRS	PQMRSONXPRQ	XR	XUW	gSTUPXWTX	XUSR\VU	XUW	aRQ[XS\TXPRQ	cNQNVWS	XR	UW_e	MNTP_PXNXW	XUW	aRQXSNTXRSm[	eWSMRSONQTW	RM	XUW	aRQXSNTXh		�SPRS	XR	[\bOPXXPQV	WNTU	SW~\W[X	MRS	PQMRSONXPRQ̀	XUW	aRQXSNTXRS	[UN__	MPS[X	TNSWM\__̂	[X\]̂	NQ]	TROeNSW	XUW	aRQXSNTX	iRT\OWQX[̀	MPW_]	TRQ]PXPRQ[̀	RXUWS	ndQWS	eSRfP]W]	PQMRSONXPRQ̀	aRQXSNTXRS	eSWeNSW]	aRRS]PQNXPRQ	iSNdPQV[̀	NQ]	eSPRS	�SR�WTX	TRSSW[eRQ]WQTW	NQ]	]RT\OWQXNXPRQ	XR	]WXWSOPQW	XUNX	XUW	PQMRSONXPRQ	XR	bW	SW~\W[XW]	P[	QRX	SWN[RQNb_̂	RbXNPQNb_W	MSRO	[\TU	[R\STW[hH	IJKJ�	�NTU	SW~\W[X	MRS	PQMRSONXPRQ	[UN__	bW	[\bOPXXW]	XR	XUW	gSTUPXWTX	XUSR\VU	XUW	aRQ[XS\TXPRQ	cNQNVWS̀	PQ	dSPXPQV̀	RQ	XUW	MRSO	POOW]PNXW_̂	MR__RdPQV	XUW[W	aRQ]PXPRQ[h		�NTU	SW~\W[X	MRS	PQMRSONXPRQ	[UN__	P]WQXPM̂	XUW	[eWTPMPT	[R\STW[	dUPTU	dWSW	SWfPWdW]	b̂	XUW	aRQXSNTXRS	PQ	NQ	WMMRSX	XR	]WXWSOPQW	XUW	PQMRSONXPRQ	SW~\W[XW]̀	NQ]	N	[XNXWOWQX	XR	XUW	WMMWTX	XUNX	XUW	PQMRSONXPRQ	bWPQV	SW~\W[XW]	TR\_]	QRX	bW	]WXWSOPQW]	MSRO	[\TU	[R\STW[hH	IJKJ�	jUW	aRQXSNTXRS	[UN__	[\bOPX	WNTU	SW~\W[X	MRS	PQMRSONXPRQ	[\MMPTPWQX_̂	PQ	N]fNQTW	RM	XUW	]NXW	b̂	dUPTU	[\TU	PQMRSONXPRQ	P[	SW~\PSW]	PQ	RS]WS	XR	ONPQXNPQ	XUW	TRQ[XS\TXPRQ	[TUW]\_W	NQ]	N__Rd	XUW	gSTUPXWTX	[\MMPTPWQX	XPOẀ	PQ	XUW	gSTUPXWTXm[	eSRMW[[PRQN_	�\]VOWQX̀	XR	eWSOPX	N]W~\NXW	SWfPWd	NQ]	SW[eRQ[W	NQ]	XR	eWSOPX	aRQXSNTXRS	TROe_PNQTW	dPXU	XUW	_NXW[X	TRQ[XS\TXPRQ	[TUW]\_WhH	IJKJp	jUW	ndQWS	P[	WQXPX_W]	XR	SWPOb\S[WOWQX	MSRO	XUW	aRQXSNTXRS	MRS	NOR\QX[	eNP]	XR	XUW	gSTUPXWTX	MRS	WfN_\NXPQV	NQ]	SW[eRQ]PQV	XR	XUW	aRQXSNTXRSm[	SW~\W[X[	MRS	PQMRSONXPRQ	XUNX	NSW	QRX	eSWeNSW]	PQ	NTTRS]NQTW	dPXU	XUW	aRQXSNTX	iRT\OWQX[	RS	dUWSW	XUW	SW~\W[XW]	PQMRSONXPRQ	P[	NfNP_Nb_W	XR	XUW	aRQXSNTXRS	MSRO	N	TNSWM\_	[X\]̂	NQ]	TROeNSP[RQ	RM	XUW	aRQXSNTX	iRT\OWQX[̀	MPW_]	TRQ]PXPRQ[̀	RXUWS	ndQWS�eSRfP]W]	PQMRSONXPRQ̀	aRQXSNTXRS�eSWeNSW]	TRRS]PQNXPRQ	]SNdPQV[̀	RS	eSPRS	�SR�WTX	TRSSW[eRQ]WQTW	RS	]RT\OWQXNXPRQh
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I	JKJ	LMNOPQRSRTU	VUW	XTUSYPMZYRTU	[PTZOWMPOSI	JKJK\	]̂_	̀abcdefcad	ĝehh	gij_dklg_	ebm	mld_fc	ĉ_	nadop	iglbq	ĉ_	̀abcdefcadrg	s_gc	golhh	ebm	ecc_bclabt	]̂_	àbcdefcad	ĝehh	s_	gah_hu	d_gjabglsh_	vadp	ebm	̂ek_	fabcdah	ak_dp	fabgcdifclab	w_ebgp	w_ĉamgp	c_f̂blxi_gp	g_xi_bf_gp	ebm	jdaf_mid_gp	ebm	vad	faadmlbeclbq	ehh	jadclabg	av	ĉ_	nado	ibm_d	ĉ_	̀abcdefc	ebm	ĝehh	s_	gah_hu	d_gjabglsh_	vad	ĉ_	yasglc_	gev_cu	av	gif̂	w_ebgp	w_ĉamgp	c_f̂blxi_gp	g_xi_bf_gp	ad	jdaf_mid_gt		n _̂d_	ĉ_	̀abcdefc	zafiw_bcg	d_v_d	ca	jedclfihed	fabgcdifclab	w_ebgp	w_ĉamgp	c_f̂blxi_gp	g_xi_bf_g	ad	jdaf_mid_g	ad	lbmlfec_	ad	lwjhu	ĉec	gif̂	ed_	ca	s_	ig_m	lb	ĉ_	nadop	gif̂	d_v_d_bf_	lg	lbc_bm_m	abhu	ca	lbmlfec_	ĉec	ĉ_	aj_declabg	av	ĉ_	̀abcdefcad	ĝehh	s_	gif̂	eg	ca	jdamif_	ec	h_egc	ĉ_	xiehlcu	av	{ado	lwjhl_m	su	ĉ_	aj_declabg	m_gfdls_mp	sic	ĉ_	efcieh	m_c_dwlbeclab	av	{̂_ĉ_d	ad	bac	ĉ_	m_gfdls_m	aj_declabg	weu	s_	gev_hu	ebm	gilceshu	_wjhau_m	ab	ĉ_	nado	ĝehh	s_	ĉ_	gah_	d_gjabglslhlcu	av	ĉ_	àbcdefcadtI	JKJK\K\	]̂_	̀abcdefcad	ĝehhp	jdlad	ca	gcedc	av	ebu	jadclab	av	ĉ_	nado|t} d_kl_{	ebu	gj_flvl_m	fabgcdifclab	ad	lbgcehheclab	jdaf_mid_gp	lbfhimlbq	ĉag_	eg	weu	s_	d_faww_bm_m	su	ĉ_	jdajag_m	webivefcid_d~g��t� emklg_	ĉ_	�df̂lc_fc	ĉaiq̂	ĉ_	̀abgcdifclab	�ebeq_dp	lb	{dlclbqp	lv	ĉ_	gj_flvl_m	jdaf_mid_	ad	jdaf_mid_g	m_klec_	vdaw	qaam	fabgcdifclab	jdefclf_�	t� emklg_	ĉ_	�df̂lc_fc	ĉaiq̂	ĉ_	̀abgcdifclab	�ebeq_dp	lb	{dlclbqp	lv	vahha{lbq	gelm	jdaf_mid_	ad	jdaf_mid_g	{lhh	evv_fc	ebu	{eddebcup	lbfhimlbq	̀abcdefcadrg	q_b_deh	{eddebcu�t� emklg_	ĉ_	�df̂lc_fc	ĉaiq̂	ĉ_	̀abgcdifclab	�ebeq_dp	lb	{dlclbqp	av	ebu	asy_fclabg	ĉ_	̀abcdefcad	weu	êk_	ca	ĉ_	gj_flvl_m	jdaf_mid_	ad	jdaf_mid_g�t� jdajag_	ca	ĉ_	�df̂lc_fc	ĉaiq̂	ĉ_	̀abgcdifclab	�ebeq_dp	lb	{dlclbqp	ebu	ehc_dbeclk_	jdaf_mid_	ad	jdaf_mid_g	{̂lf̂	ĉ_	̀abcdefcad	{lhh	{eddebctI	JKJK\K�	�hh	haggp	meweq_p	ad	hleslhlcup	ad	fagc	av	fadd_fclbq	m_v_fclk_	nado	edlglbq	vdaw	ĉ_	_wjhauw_bc	av	ebu	fabgcdifclab	w_ebgp	w_ĉamgp	c_f̂blxi_gp	g_xi_bf_g	ad	jdaf_mid_g	ĝehh	s_	sadb_	su	ĉ_	̀abcdefcad	bac{lĉgcebmlbq	ĉec	gif̂	fabgcdifclab	w_ebgp	w_ĉamgp	c_f̂blxi_gp	g_xi_bf_g	ad	jdaf_mid_g	weu	s_	d_v_dd_m	cap	lbmlfec_m	ad	lwjhl_m	su	ĉ_	̀abcdefc	zafiw_bcg�	lc	s_lbq	ibm_dgcaam	ĉec	lb	ba	_k_bc	ĝehh	ĉ_	�{b_dp	̀abgcdifclab	�ebeq_d	ad	�df̂lc_fc	êk_	fabcdah	ak_dp	f̂edq_	avp	ad	ebu	d_gjabglslhlcu	vad	fabgcdifclab	w_ebgp	w_ĉamgp	c_f̂blxi_gp	g_xi_bf_g	ad	jdaf_mid_g	ad	vad	gev_cu	jd_feiclabg	ebm	jdaqdewg	lb	fabb_fclab	{lĉ	ĉ_	nadotI	JKJK�	]̂_	̀abcdefcad	ĝehh	s_	d_gjabglsh_	ca	ĉ_	�{b_d	vad	efcg	ebm	awlgglabg	av	ĉ_	̀abcdefcadrg	_wjhau__gp	�isfabcdefcadg	ebm	ĉ_ld	eq_bcg	ebm	_wjhau__gp	ebm	aĉ_d	j_dgabg	ad	_bclcl_g	j_dvadwlbq	jadclabg	av	ĉ_	nado	vadp	ad	ab	s_̂ehv	avp	ĉ_	̀abcdefcad	ad	ebu	av	lcg	�isfabcdefcadgtI	JKJKJ	]̂_	̀abcdefcad	ĝehh	s_	d_gjabglsh_	vad	lbgj_fclab	av	jadclabg	av	ĉ_	�day_fc	ehd_emu	j_dvadw_m	ca	m_c_dwlb_	ĉec	gif̂	jadclabg	ed_	lb	jdaj_d	fabmlclab	ca	d_f_lk_	gisg_xi_bc	nadotI	JKJK�	]̂_	̀abcdefcad	ĝehh	lbgj_fc	ehh	wec_dlehg	eg	m_hlk_d_m	ca	ĉ_	jd_wlg_g	ebm	ĝehh	d_y_fc	ebu	wec_dlehg	ĉec	{lhh	bac	fabvadw	ca	ĉ_	̀abcdefc	zafiw_bcg	{̂_b	jdaj_dhu	lbgcehh_mtI	JKJK�	]̂_	̀abcdefcad	ĝehh	s_	d_gjabglsh_	vad	ebm	faadmlbec_	ebu	ebm	ehh	lbgj_fclabg	d_xild_m	su	ebu	qak_dbw_bceh	samu	̂eklbq	yidlgmlfclab	ak_d	ĉ_	nado	ad	�day_fct		�elhid_	ca	ascelb	ebu	j_dwlcgp	hlf_bg_g	ad	aĉ_d	ejjdakehg	s_feig_	av	ĉ_	velhid_	av	ĉ_	̀abcdefcad	ca	fabvadw	ca	ĉlg	d_xild_w_bc	ĝehh	bac	_�c_bm	ĉ_	̀abcdefc	]lw_p	ebm	ĉ_	̀abcdefcad	ĝehh	bac	s_	_bclch_m	ca	ebu	lbfd_eg_	lb	ĉ_	̀abcdefc	�iw	ĉ_d_vad_t		�b	emmlclabp	ebu	emmlclabeh	fagcg	ebm�ad	_�j_bg_g	av	ebu	becid_	lbfidd_m	su	ĉ_	�{b_d	eg	e	d_gihc	av	ĉ_	̀abcdefcadrg	velhid_	ca	fabvadw	ca	ĉlg	d_xild_w_bc	ĝehh	fabgclcic_	e	f̂edq_	eqelbgc	ĉ_	̀abcdefcadrg	̀abcdefctI	JKJK�	̀abcdefcad	ĝehh	j_dvadw	ehh	nado	lb	effadmebf_	{lĉ	ehh	d_xild_w_bcg	av	ehh	v_m_dehp	gcec_	ebm	hafeh	gcecic_gp	he{gp	fam_gp	admlbebf_gp	d_qiheclabgp	dih_gp	ebm	he{vih	adm_dg	av	jishlf	eiĉadlcl_g	eg	ĉ_u	ejjhu	ca	ĉ_	nadot	I	JKJK�	zidlbq	j_dlamg	av	efclk_	fabgcdifclabp	̀abcefcad	ĝehh	fabgihc	melhu	ebm	faaj_dec_	{lĉ	ĉ_	̀abgcdifclab	�ebeq_dp	�df̂lc_fc	ebm	�{b_dt		�b	e	fabclbiaig	ebm	melhu	seglgp	̀abcdefcad	ĝehh	o__j	ĉ_	̀abgcdifclab	�ebeq_dp	�df̂lc_fc	ebm	�{b_d	baclvl_m	av	{̂_b	nado	{lhh	s_	gcedclbqp	d_gcedclbqp	gigj_bm_m	ebm	c_wjadedlhu	ad	j_dweb_bchu	fabfhimlbqtI	JKJK�	̀abcdefcad	ĝehh	ecc_bm	ehh	w__clbqgp	ec	e	wlblwiw	ab	e	{__ohu	seglgp	eg	d_xild_m	su	ĉ_	�{b_d	ebm�ad	ĉ_	
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IJKLMNOPMQJK	RSKSTUN	JN	VNPWQMUPM	MJ	XU	WUYZ	SM	S	YJPSMQJK	SL	[S\	XU	ZUMUN[QKUZ	X\	IJKLMNOPMQJK	RSKSTUN	JN	]̂ KUN_		ẀULU	[UUMQKTL	̂QYY	XU	WUYZ	MJ	SNNSKTU	aJN	S	LSMQLaSPMJN\	bUNaJN[SKPU	Ja	MWU	cJNd	Ja	MWQL	IJKMNSPM	SKZeJN	MWU	PJJNZQKSMQJK	Ja	SYY	ROYMQbYU	fNQ[U	IJKMNSPMJNL	LJ	SL	KJM	MJ	Q[bUZU	MWU	bNJTNULL	Ja	MWU	fNJgUPM_		hSQYONU	Ja	IJKMNSPMJN	MJ	SMMUKZ	LSQZ	̂UUdY\	iSM	S	[QKQ[O[j	[UUMQKTL	LWSYY	XU	ZUU[UZ	S	[SMUNQSY	XNUSPW	Ja	MWQL	IJKMNSPM_		IJKMNSPMJN	LWSYY	XU	NULbJKLQXYU	aJN	SYY	ZUYS\L	SKZeJN	UkbUKLUL	QKPONNUZ	aJN	aSQYONU	MJ	SMMUKZ	[UUMQKTL	SKZ	SK\	PJJNZQKSMQJK	ZQaaQPOYM\_	l	mnmno	IJKMNSPMJN	LWSYY	bNJpQZU	PJbQUL	Ja	QML	ZSQY\	PJKLMNOPMQJK	NUbJNML	MJ	MWU	IJKLMNOPMQJK	RSKSTUN	JN	SK\	JMWUN	QKZQpQZOSY	LJ	QZUKMQaQUZ	X\	]̂ KUN	aJN	LOPW	bONbJLU_	qKYULL	JMWUN̂QLU	LbUPQaQUZr	MWULU	NUbJNML	LWSYY	XU	LOX[QMMUZ	KJ	YSMUN	MWSK	stutt	S[	MWU	aJYYĴQKT	̂JNdZS\_		̀WU	ZSQY\	NUbJNML	LWSYY	XU	aJN	IJKLMNOPMQJK	RSKSTUNvL	SKZ	]̂ KUNvL	QKaJN[SMQJK	SKZ	bNJpQZU	ZUMSQYUZ	QKaJN[SMQJK	SL	NUwOQNUZ	X\	MWU	IJKLMNOPMQJK	RSKSTUN	JN	]̂ KUN	PJKPUNKQKT	MWU	IJKMNSPMJNvL	SPMQpQMQUL	SKZ	JbUNSMQJKL	JKY\_		xa	SK\	M\bU	Ja	vZSQY\	PJKLMNOPMQJKv	aJN[	QL	bNJpQZUZ	X\	IJKLMNOPMQJK	RSKSTUN	JN	]̂ KUN	aJN	bONbJLUL	Ja	PJ[bYQSKPU	̂QMW	MWQL	LUPMQJKr	LOPW	aJN[	LWSYY	XU	OLUZ	X\	IJKMNSPMJN_l	mnmnyzqKYULL	JMWUN̂QLU	NUwOULMUZ	X\	IJKLMNOPMQJK	RSKSTUNr	JN	LbUPQaQUZ	UYLÛWUNU	QK	MWU	IJKMNSPM	{JPO[UKMLr	IJKMNSPMJN	LWSYY	LOX[QM	M̂J|̂UUd	YJJd	SWUSZ	LPWUZOYUL	QZUKMQa\QKT	MWU	SKMQPQbSMUZ	SPMQpQM\	SKZ	[SMUNQSY	KUUZL	aJN	SYY	Ja	MWU	cJNd	LPWUZOYUZ	MJ	XU	bUNaJN[UZ	X\	MWU	IJKMNSPMJN	SKZ	QML	}OXPJKMNSPMJNL	aJN	MWU	QZUKMQaQUZ	MQ[U	bUNQJZ_		̀WU	IJKMNSPMJN	LWSYY	dUUb	MWQL	LPWUZOYU	PONNUKM	SKZ	bNJpQZU	S	XQ|̂UUdY\	NUbJNM	MJ	MWU	IJKLMNOPMQJK	RSKSTUN	SKZ	]̂ KUN	PJKPUNKQKT	MWU	SPMOSY	bUNaJN[SKPU	SKZ	SPMQpQM\	PJ[bSNUZ	MJ	MWU	M̂J|̂UUd	YJJd	SWUSZ_		xa	S	aJN[	QL	bNJpQZUZ	X\	IJKLMNOPMQJK	RSKSTUN	aJN	MWU	bONbJLU	Ja	PJ[bYQSKPU	̂QMW	MWQL	LUPMQJKr	LOPW	aJN[	LWSYY	XU	OLUZ	X\	IJKMNSPMJN_l	mnmnyyxK	SZZQMQJK	MJ	MWU	]̂ KUNvL	NQTWM	MJ	MSdU	cJNd	ŜS\	iLUM	aJNMW	QK	}UPMQJK	~_�jr	Qa	IJKMNSPMJN	aSQYL	MJ	dUUb	MWU	LQMU	LSaU	SKZ	PYUSK	̂QMWQK	aJON	i�j	WJONL	Ja	XUQKT	KJMQaQUZ	X\	MWU	IJKLMNOPMQJK	RSKSTUN	JN	]̂ KUNr	UQMWUN	pUNXSYY\	JN	QK	N̂QMQKTr	MWU	IJKLMNOPMQJK	RSKSTUN	JN	]̂ KUN	[S\r	SM	]̂ KUNvL	JbMQJKr	WSpU	MWQL	cJNd	bUNaJN[UZ	SKZ	XSPd	PWSNTUZ	MJ	IJKMNSPMJN	SM	bNUpSQYQKT	JpUNMQ[U	NSMUL	bYOL	s��_		hJN	bONbJLUL	Ja	MWQL	LUPMQJKr	KJM̂QMWLMSKZQKT	SK\MWQKT	PJKMSQKUZ	MJ	MWU	PJKMNSN\	QK	MWU	IJKMNSPM	{JPO[UKMLr	pUNXSY	KJMQPU	MJ	aQUYZ	bUNLJKKUY	QL	ZUU[UZ	KJMQPU	MJ	MWU	IJKMNSPMJN_	]̂ KUNvL	NQTWML	bONLOSKM	MJ	MWQL	bSNSTNSbW	LWSYY	KJM	TQpU	NQLU	MJ	SK\	ZOM\	JK	MWU	bSNM	Ja	MWU	]̂ KUN	MJ	UkUNPQLU	MWQL	NQTWM	aJN	QML	XUKUaQM	JN	MWU	XUKUaQM	Ja	MWU	IJKMNSPMJN	JN	SK\	JMWUN	bUNLJK	JN	UKMQM\_l	mnmny�	IJKMNSPMJN	LWSYY	SYYĴ	LOaaQPQUKM	MQ[U	MJ	QKLbUPM	SKZ	SPPUbM	MWU	cJNd	Ja	JMWUN	ROYMQbYU	fNQ[U	IJKMNSPMJNL	SKZ	]̂ KUNvL	JMWUN	PJKMNSPMJNL_		}WJOYZ	SK\	ZQLPNUbSKPQUL	XU	ZQLPJpUNUZr	MWU	IJKMNSPMJN	LWSYY	bNJpQZU	KJMQPU	MJ	IJKLMNOPMQJK	RSKSTUN	LOaaQPQUKMY\	QK	SZpSKPU	LJ	MWSM	IJKLMNOPMQJK	RSKSTUN	SKZ	VNPWQMUPM	[S\	WSpU	LOaaQPQUKM	MQ[U	MJ	NUpQÛ	LS[U	SKZ	PJNNUPMQpU	SPMQJK	PSK	XU	MSdUK	iX\	SYY	KUPULLSN\	bSNMQULj	̂QMWJOM	SaaUPMQKT	MWU	bNJTNULL	Ja	SK\	ROYMQbYU	fNQ[U	IJKMNSPMJN	JN	]̂ KUNvL	JMWUN	PJKMNSPMJNL	JN	MWU	cJNd_	l	mnmnymqKYULL	JMWUN̂QLU	NUwOULMUZ	X\	IJKLMNOPMQJK	RSKSTUNr	JN	LbUPQaQUZ	UYLÛWUNU	QK	MWU	IJKMNSPM	{JPO[UKMLr	JKU	isj	̂UUd	SaMUN	QLLOSKPU	Ja	S	�JMQPU	MJ	fNJPUUZ	JN	PJ[[UKPU[UKM	Ja	cJNdr	̂WQPWUpUN	QL	USNYQUNr	IJKMNSPMJN	LWSYY	bNJpQZU	M̂J	i~j	PJbQUL	Ja	S	pQZUJ|MSbUZ	NUPJNZQKT	Ja	SYY	UkQLMQKT	PJKZQMQJKL	MJ	MWU	]̂ KUN	MWNJOTW	MWU	IJKLMNOPMQJK	RSKSTUN_		̀WQL	MSbQKT	LWSYY	bNJpQZU	S	NUPJNZ	Ja	SYY	NUYUpSKM	UkQLMQKT	XOQYZQKTLr	TNJOKZLr	UkMUNQJN	PJKZQMQJKL	SKZ	QKMUNQJN	PJKZQMQJKL	̂WQPW	[SK\	XU	SaaUPMUZ	X\	MWU	cJNd_		IJKMNSPMJN	LWSYY	LPWUZOYU	S	NUbNULUKMSMQpU	Ja	XJMW	MWU	]̂ KUN	SKZ	MWU	IJKLMNOPMQJK	RSKSTUN	MJ	XU	bNULUKM	SM	MWQL	MSbQKT_		xK	MWU	SXLUKPU	Ja	MWQL	NUPJNZr	MWU	IJKMNSPMJN	LWSYY	XU	ULMJbbUZ	aNJ[	SLLUNMQKT	MWSM	SK\	ZS[STU	MJ	UkQLMQKT	PJKZQMQJKLebNJbUNM\	̂SL	MJ	SK\	UkMUKM	bNU|UkQLMQKT	̂WUK	]̂ KUN	JN	MWU	IJKLMNOPMQJK	RSKSTUN	SLLUNML	MWSM	LOPW	ZS[STU	̂SL	PSOLUZ	X\	IJKMNSPMJN_l	mnmny�IJKMNSPMJN	[OLM	UkUNM	���	�SNU	SKZ	ZQYQTUKPU	̂WUK	̂JNdQKT	QK	JN	KUSN	SK\	UkQLMQKT	XOQYZQKTL	JN	LQMU	̂JNd	ŴQPW	QL	MJ	NU[SQK_		̀WU	SXLUKPU	Ja	bNJMUPMQJK	SNJOKZ	LOPW	QMU[L	LWSYY	KJM	UkPOLU	MWU	IJKMNSPMJN	aNJ[	QML	NULbJKLQXQYQM\	MJ	bNJpQZU	bNJMUPMQJK_	VK\	ZS[STUL	���	��	���	������������	�������	��	���������	����	����������������	MJ	MWU	UkQLMQKT	XOQYZQKTLr	LQMU	̂JNd	JN	aSPQYQMQUL	LWSYY	XU	NUbSQNUZ	��	MWU	IJKMNSPMJN	��	���	����	����	���	�������	���	��	����������	������	������	���	�����	��	�����	����	���	����	��������l	mnmny�VYY	ZQLPJKKUPM	SKZeJN	MQU|QK	cJNd	QKpJYpQKT	SK\	OMQYQMQUL	MWSM	̂JOYZ	QKMUNaUNU	̂QMW	MWU	JKTJQKT	JbUNSMQJKL	Ja	MWU	]̂ KUN	LWSYY	XU	PJ[bYUMUZ	JK	SK	SaMUN|WJONL	XSLQL	SM	S	MQ[U	MWSM	QL	[OMOSYY\	STNUUSXYU	MJ	MWU	]̂ KUN	LJ	SL	KJM	MJ	Q[bSPM	MWU	]̂ KUNvL	JbUNSMQJKL_		̀WU	bUNaJN[SKPU	Ja	MWQL	cJNd	LWSYY	XU	bNJgUPMUZ	JK	MWU	NUwOQNUZ	LPWUZOYUL	SKZ	MWU	IJKLMNOPMQJK	RSKSTUNr	VNPWQMUPM	SKZ	]̂ KUN	SNU	MJ	XU	KJMQaQUZ	SM	YUSLM	aJNM\|UQTWM	i��j	WJONL	QK	SZpSKPU	Ja	PJ[[UKPQKT	MWQL	cJNd_		VYY	JpUNMQ[U	SKZ	LMSKZX\	bUNLJKKUY	KUPULLSN\	MJ	PJ[bYUMU	MWULU	MQU|QKL	LWSYY	XU	MWU	NULbJKLQXQYQM\	Ja	MWU	IJKMNSPMJN_l	mnmny�xK	MWU	UpUKM	MWSM	]̂ KUN	[SdUL	SNNSKTU[UKML	MJ	JbUK	S	XOQYZQKT	SM	MWU	NUwOULM	Ja	IJKMNSPMJN	SKZ	MWU	
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IJKLMNOLJM	PJQR	KJL	NSSQNM	NL	LTQ	PQRUVKNLQP	LUWQ	NKP	XJONLUJKY	LTQ	IJKLMNOLJM	RTNXX	SNZ	LTQ	[\KQM	]JM	NXX	OJRLR	UKÔMMQP	MQXNLUKV	LJ	LTQ	JSQKUKV	J]	RNUP	_̂UXPUKV	]JM	IJKLMNOLJM̀a	bcbcde	IJKLMNOLJM	RTNXX	SMJfUPQ	LJ	[\KQM	NKP	IJKRLM̂OLUJK	gNKNVQMY	NR	QULTQM	J]	LTQW	WNZ	MQĥQRLY	OJSUQR	J]	NXX	OJMMQRSJKPQKOQY	WQWJMNKPN	NKP	_̂XXQLUKR	LJ	NKP	]MJW	LTQ	IJKRLM̂OLUJK	gNKNVQMY	iMOTULQOLY	ĵ_OJKLMNOLJMRY	R̂SSXUQMRY	Ŝ_XUO	NVQKOUQRY	NKP	JLTQMR	JK	LTQ	kMJlQOL̀a	bcbcdm	IJKLMNOLJM	NVMQQR	LTNL	UL	RTNXX	KJL	SQMWUL	NKZ	̂KN̂LTJMUnQP	SQMRJKR	JM	QKLULUQR	LJ	fURUL	JM	QKLQM	̂SJK	LTQ	kMJlQOL	RULQ	N_RQKL	IJKRLM̂OLUJK	gNKNVQMoR	JM	[\KQMoR	SMUJM	NSSMJfNX̀a	bcbcdp	IJKLMNOLJM	RTNXX	NMMNKVQ	]JM	MQNRJKN_XQ	SMJLQOLUJK	LJ	RQÔMQ	LTQ	jULQ	NVNUKRL	LTQ]L	NKP	fNKPNXURW	NKP	NMMNKVQ	]JM	MQNRJKN_XQ	SMJLQOLUJK	J]	NPlJUKUKV	SMJSQMLZ	UK	NVMQQWQKL	\ULT	IJKRLM̂OLUJK	gNKNVQM	NKP	J\KQM̀a	bcbcqr	IJKLMNOLJM	RTNXX	PQfQXJS	WQLTJPR	J]	P̂RL	NKP	]̂WQ	OJKLMJX	st	us	vt	wtxyz{	|}v~	uyyz}wu�z�	z��uz	����}��x��vs�a	bc�	�����	���	���������a	bc�cd	�KXQRR	JLTQM\URQ	SMJfUPQP	UK	LTQ	IJKLMNOL	�JÔWQKLRY	LTQ	IJKLMNOLJM	RTNXX	SMJfUPQ	NKP	SNZ	]JM	XN_JMY	WNLQMUNXRY	QĥUSWQKLY	LJJXRY	OJKRLM̂OLUJK	QĥUSWQKL	NKP	WNOTUKQMZY	\NLQMY	TQNLY	̂LUXULUQRY	LMNKRSJMLNLUJKY	NKP	JLTQM	]NOUXULUQR	NKP	RQMfUOQR	KQOQRRNMZ	]JM	SMJSQM	Q�QÔLUJK	NKP	OJWSXQLUJK	J]	LTQ	�JM�Y	\TQLTQM	LQWSJMNMZ	JM	SQMWNKQKL	NKP	\TQLTQM	JM	KJL	UKOJMSJMNLQP	JM	LJ	_Q	UKOJMSJMNLQP	UK	LTQ	�JM�̀	�TQ	IJKLMNOLJM	RTNXX	OTQO�	NXX	WNLQMUNXR	NKP	XN_JM	QKLQMUKV	UKLJ	LTQ	�JM�	RULQ	NKP	RTNXX	�QQS	]̂XX	PQLNUXQP	NOOĴKLR	LTQMQJ]̀a	bc�cq	��OQSL	UK	LTQ	ONRQ	J]	WUKJM	OTNKVQR	UK	LTQ	�JM�	NSSMJfQP	_Z	LTQ	iMOTULQOL	UK	NOOJMPNKOQ	\ULT	jQOLUJK	�̀��̀�	JM	JMPQMQP	_Z	LTQ	iMOTULQOL	UK	NOOJMPNKOQ	\ULT	jQOLUJK	 ̀¡Y	LTQ	IJKLMNOLJM	WNZ	WN�Q	R̂_RLUL̂LUJKR	JKXZ	\ULT	LTQ	OJKRQKL	J]	LTQ	[\KQMY	N]LQM	QfNX̂NLUJK	_Z	LTQ	iMOTULQOLY	UK	OJKR̂XLNLUJK	\ULT	LTQ	IJKRLM̂OLUJK	gNKNVQMY	NKP	UK	NOOJMPNKOQ	\ULT	N	ITNKVQ	[MPQM	JM	IJKRLM̂OLUJK	ITNKVQ	�UMQOLUfQ̀a	bc�cqcd	i]LQM	LTQ	IJKLMNOL	TNR	_QQK	Q�QÔLQPY	LTQ	[\KQM	NKP	iMOTULQOL	\UXX	OJKRUPQM	MQĥQRLR	]JM	LTQ	R̂_RLUL̂LUJK	J]	SMJP̂OLR	UK	SXNOQ	J]	LTJRQ	RSQOU]UQP	JKXZ	̂KPQM	LTQ	OJKPULUJKR	RQL	]JMLT	UK	LTQ	¢QKQMNX	£QĥUMQWQKLR	¤�UfURUJK	¥�	J]	LTQ	jSQOU]UONLUJKR¦̀	§Z	WN�UKV	MQĥQRLR	]JM	R̂_RLUL̂LUJKRY	LTQ	IJKLMNOLJM̈�©	 MQSMQRQKLR	LTNL	UL	TNR	SQMRJKNXXZ	UKfQRLUVNLQP	LTQ	SMJSJRQP	R̂_RLUL̂LQ	SMJP̂OL	NKP	PQLQMWUKQP	LTNL	UL	UR	QĥNX	JM	R̂SQMUJM	UK	NXX	MQRSQOLR	LJ	LTNL	RSQOU]UQPª�«	 MQSMQRQKLR	LTNL	UL	\UXX	SMJfUPQ	LTQ	RNWQ	\NMMNKLZ	]JM	LTQ	R̂_RLUL̂LUJK	NR	UL	\ĴXP	TNfQ	SMJfUPQP	]JM	LTQ	SMJP̂OL	RSQOU]UQPª�¬	 OQMLU]UQR	LTNL	LTQ	OJRL	PNLN	SMQRQKLQP	UR	OJWSXQLQ	NKP	UKOX̂PQR	NXX	MQXNLQP	OJRLR	]JM	LTQ	R̂_RLUL̂LQP	SMJP̂OL	NKP	]JM	�JM�	LTNL	Ŵ RL	_Q	OTNKVQP	NR	N	MQR̂XL	J]	LTQ	R̂_RLUL̂LUJKY	Q�OQSL	]JM	LTQ	iMOTULQOLoR	MQPQRUVK	OJRLRY	NKP	\NUfQR	NXX	OXNUWR	]JM	NPPULUJKNX	OJRLR	MQXNLQP	LJ	LTQ	R̂_RLUL̂LUJK	LTNL	R̂_RQĥQKLXZ	_QOJWQ	NSSNMQKLª	NKP¡̀	 RTNXX	OJJMPUKNLQ	LTQ	UKRLNXXNLUJK	J]	LTQ	NOOQSLQP	R̂_RLUL̂LQY	WN�UKV	R̂OT	OTNKVQR	NR	WNZ	_Q	MQĥUMQP	]JM	LTQ	�JM�	LJ	_Q	OJWSXQLQ	UK	NXX	MQRSQOLR̀a	bc�cqcq	�TQ	[\KQM	RTNXX	_Q	QKLULXQP	LJ	MQUW_̂MRQWQKL	]MJW	LTQ	IJKLMNOLJM	]JM	NWĴKLR	SNUP	LJ	LTQ	iMOTULQOL	]JM	MQfUQ\UKV	LTQ	IJKLMNOLJMoR	SMJSJRQP	R̂_RLUL̂LUJKR	]JM	OJKfQKUQKOQ	N]LQM	LTQ	SQMUJP	KJLQP	UK	�UfURUJK	¥�	jQOLUJK	ĵ_RLUL̂LUJK	kMJOQP̂MQR	NKP	WN�UKV	NVMQQP®̂SJK	OTNKVQR	UK	LTQ	�MN\UKVR	NKP	jSQOU]UONLUJKR	MQR̂XLUKV	]MJW	R̂OT	R̂_RLUL̂LUJKR̀a	bc�cb	�TQ	IJKLMNOLJM	RTNXX	QK]JMOQ	RLMUOL	PUROUSXUKQ	NKP	VJJP	JMPQM	NWJKV	LTQ	IJKLMNOLJMoR	QWSXJZQQR	NKP	JLTQM	SQMRJKR	ONMMZUKV	ĴL	LTQ	�JM�̀	�TQ	IJKLMNOLJM	RTNXX	KJL	SQMWUL	QWSXJZWQKL	J]	̂K]UL	SQMRJKR	JM	SQMRJKR	KJL	SMJSQMXZ	R�UXXQP	UK	LNR�R	NRRUVKQP	LJ	LTQẀ	�TQ	IJKLMNOLJM	NO�KJ\XQPVQR	LTNL	UL	UR	LTQ	IJKLMNOLJMoR	MQRSJKRU_UXULZ	LJ	TUMQ	NXX	SQMRJKKQX	]JM	LTQ	SMJSQM	NKP	PUXUVQKL	SMJRQÔLUJK	J]	LTQ	�JM�	NKP	LTQ	IJKLMNOLJM	RTNXX	WNUKLNUK	XN_JM	SQNOQ	]JM	LTQ	P̂MNLUJK	J]	LTQ	kMJlQOL̀	jTĴXP	NKZ	PURJMPQMXZY	UKOJWSQLQKL	JM	J_lQOLUJKN_XQ	SQMRJK	_Q	TUMQP	JM	QWSXJZQP	_Z	LTQ	IJKLMNOLJM	JM	_Q	XQL	̂SJK	JM	N_ĴL	LTQ	SMQWURQR	J]	LTQ	[\KQMY	]JM	NKZ	ŜMSJRQ	JM	UK	NKZ	ONSNOULZY	TQ̄RTQ	RTNXXY	̂SJK	MQĥQRL	J]	LTQ	IJKRLM̂OLUJK	gNKNVQM	JM	[\KQMY	_Q	MQWJfQP	]MJW	LTQ	kMJlQOL	NKP	KJL	NVNUK	NRRUVKQP	LTQMQLJ	\ULTĴL	\MULLQK	SQMWURRUJK	J]	LTQ	IJKRLM̂OLUJK	gNKNVQM	JM	[\KQM̀		°K	LTQ	QfQKL	J]	N	XN_JM	PURŜLQY	LTQ	IJKLMNOLJM	RTNXX	KJL	_Q	QKLULXQP	LJ	NKZ	UKOMQNRQ	UK	LTQ	IJKLMNOL	ĵW	JM	Q�LQKRUJK	J]	LTQ	IJKLMNOL	�UWQ̀
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I	JKLKJKMNOPQO	RPSTUVWSXYZ[Q\	]Z\̂QO_I	JKLKJKMKM	̀ab	cdefghifdg	jahkk	blmkdn	dekn	khodg	de	fab	pgdqbif	dg	re	ideebifrde	srfa	rfj	tdgu	ihmhokb	dv	sdgurew	ahglderdxjkn	srfa	hkk	fghybjz	ighvfj	hey	hen	dfabg	reyr{ryxhkj	hjjdirhfby	srfa	fab	tdgu	fd	ob	mbgvdglby|		̀abgb	jahkk	ob	ed	jfgrubjz	mriubfrewz	sdgu	jfdmmhwbjz	jkdsydsej	dg	dfabg	yrjgxmfr{b	hifr{rfn	hf	fab	pgdqbif	vdg	hen	gbhjde	on	hendeb	blmkdnby	dg	bewhwby	on	fab	cdefghifdg	fd	mbgvdgl	hen	mdgfrde	dv	rfj	tdgu|	̀abgb	jahkk	ob	ed	kdiudxf	hf	fab	pgdqbif	on	fab	cdefghifdg|	̀ab	cdefghifdg	jahkk	ob	gbjmdejrokb	vdg	mgd{ryrew	fab	lhemdsbg	gb}xrgby	fd	mgdibby	srfa	fab	tdgu	xeybg	hen	irgixljfheib|	~adxky	rf	obidlb	ebibjjhgn	fd	igbhfb	h	jbmhghfb	befgheib	vdg	h	cdefghifdg	re{dk{by	re	h	khodg	yrjmxfbz	hkk	idjfj	hjjdirhfby	srfa	igbhfrew	fahf	befgheib	jahkk	ob	odgeb	on	fab	cdefghifdg	re{dk{by	re	fab	yrjmxfb|	~xia	idjfj	jahkk	reikxybz	oxf	edf	ob	krlrfby	fdz	jrwehwbz	vbeirewz	fblmdghgn	gdhyj	hey	jbixgrfn	mbgjdeebk	hj	ybblby	ebibjjhgn	on	fab	�sebg	vdg	fab	jhvbfn	dv	fab	diixmhefj	dv	fab	jrfb|	I	JKLKJKMK�		�v	cdefghifdg	ahj	bewhwby	fab	jbg{ribj	dv	sdgubgj	hey�dg	~xoidefghifdgj	sad	hgb	lblobgj	dv	fghyb	xerdejz	fab	cdefghifdg	jahkk	lhub	hkk	ebibjjhgn	hgghewblbefj	fd	gbideirkbz	srfadxf	ybkhnz	yhlhwb	dg	idjf	fd	fab	�sebg	hey	srfadxf	gbidxgjb	fd	fab	cdejfgxifrde	�hehwbgz	�giarfbif	dg	fab	�sebgz	hen	idevkrif	obfsbbe	rfj	cdefghif	srfa	fab	�sebg	hey	hen	hwgbblbefj	dg	gbwxkhfrdej	dv	hen	urey	hf	hen	frlb	re	vdgib	hldew	lblobgj	dg	idxeirkj	saria	gbwxkhfb	dg	yrjfrewxrja	sahf	hifr{rfrbj	jahkk	edf	ob	reikxyby	re	fab	tdgu	dv	hen	mhgfrixkhg	fghyb|	I	JKLKJKMKJ		�e	ihjb	fab	mgdwgbjj	dv	fab	tdgu	fd	ob	mbgvdglby	on	fab	cdefghifdg	rj	hvvbifby	on	hen	xeyxb	ybkhn	re	vxgerjarew	dg	rejfhkkrew	hen	rfblj	dg	lhfbgrhkj	dg	b}xrmlbef	gb}xrgby	mxgjxhef	fd	rfj	hwgbblbef	srfa	fab	�sebg	obihxjb	dv	h	idevkrif	re{dk{rew	hen	jxia	khodg	hwgbblbef	dg	gbwxkhfrdez	fab	�sebg	lhn	gb}xrgb	fab	dfabg	lhfbgrhk	dg	b}xrmlbef	dv	b}xhk	urey	hey	}xhkrfn	ob	mgd{ryby	mxgjxhef	fd	h	cahewb	�gybg	dg	cdejfgxifrde	cahewb	�rgbifr{b	oxf	re	ed	ihjb	jahkk	fab	hldxef	dv	jxia	iahewb	ob	iahgwby	on	fab	cdefghifdg	fd	fab	�sebg	hj	he	hyyrfrdehk	idjf	fd	mbgvdgl	fab	tdgu	mxgjxhef	fd	rfj	cdefghif|	I	JKLKJKMKL		̀ab	cdefghifdg	jahkk	bejxgb	fahf	rfj	tdgu	idefrexbj	xerefbggxmfby	yxgrew	fab	mbeybein	dv	h	khodg	yrjmxfb|	I	JKLKJKMK�		̀ab	cdefghifdg	jahkk	ob	krhokb	fd	fab	�sebg	vdg	hkk	yhlhwbj	jxvvbgby	on	fab	�sebg	diixggrew	hj	h	gbjxkf	dv	sdgu	jfdmmhwbjz	jkdsydsejz	yrjmxfbj	dg	jfgrubj|I	JKLKL		�	jxvvrirbef	vdgib	dv	idlmbfbef	sdgubgjz	vdgblbez	hey	jxmbgrefbeybefj	jahkk	ob	blmkdnby	hf	hkk	frlbj	fd	mbglrf	fab	tdgu	fd	ob	mxgjxby	srfa	yrkrwbeib	xefrk	idlmkbfrde|I	JKLK�	�d	lhfbgrhkj	dg	jxmmkrbj	vdg	fab	tdgu	jahkk	ob	mxgiahjby	on	fab	cdefghifdg	dg	on	hen	~xoidefghifdg	jxoqbif	fd	hen	iahffbk	ldgfwhwb	dg	xeybg	h	ideyrfrdehk	jhkb	dg	dfabg	hgghewblbef	on	saria	he	refbgbjf	rj	gbfhreby	on	fab	jbkkbg|		àb	cdefghifdg	shgghefj	fahf	rf	ahj	wddy	frfkb	fd	hkk	lhfbgrhkj	hey	jxmmkrbj	xjby	on	rf	re	fab	tdguz	dg	gbjdky	fd	�sebgz	mxgjxhef	fd	fab	cdefghif	�dixlbefjz	vgbb	vgdl	hkk	krbejz	ckhrlj	dg	beixlogheibj|I	JKLK�		cdefghifdg	jahkk	idlmkn	srfa	fab	cdefghif	gb}xrgblbefj	hey	hkk	hmmkrihokb	vbybghkz	jfhfb	hey	kdihk	khsjz	reikxyrew	oxf	edf	krlrfby	fd	mgd{rjrdej	dv	fab	�bs	�dgu	~fhfb	�hodg	�hs	ideibgerew	adxgj	dv	sdguz	mgb{hrkrew	ghfb	dv	shwbj	�hj	mxokrjaby	on	fab	�xgbhx	dv	pxokri	tdguz	~fhfb	dv	�bs	�dguz	�bmhgflbef	dv	�hodg	hey	hj	lhn	ob	reikxyby	re	fab	cdefghif	�dixlbefj�z	lrerlxl	shwbjz	sdgurew	ideyrfrdejz	mgb{hrkrew	shwb	bevdgiblbefz	edfribj	fd	ob	mdjfby	hf	fab	pgdqbif	jrfbz	hey	blmkdnlbef	hey	mhngdkk	gbidgyj|	I	JKLK�KM		̀ab	cdefghifdg	jahkk	lhrefhre	re	h	jbixgb	kdihfrde	fab	dgrwrehk	mhngdkkj	dg	fghejigrmfj	fabgbdv	saria	fab	cdefghifdg	hey	rfj	~xoidefghifdgj	hgb	gb}xrgby	fd	lhrefhre	mxgjxhef	fd	�bs	�dgu	~fhfb	�hodg	�hs|	̀ab	cdefghifdg	hey	rfj	~xoidefghifdgj	jahkk	jxolrf	dgrwrehk	mhngdkkj	dg	fghejigrmfjz	jxojigroby	hey	hvvrglby	on	rf	hj	fgxbz	srfa	bhia	hey	b{bgn	�mmkrihfrde	vdg	phnlbef|	̀ab	cdefghifdg	hey	~xoidefghifdgj	jahkk	mgdyxib	srfare	vr{b	���	yhnj	de	fab	pgdqbif	jrfb	hey	xmde	h	sgrffbe	dgybg	dv	fab	cdejfgxifrde	�hehwbgz	�sebgz	dg	gbkb{hef	kbwhk	hxfadgrfn	ah{rew	qxgrjyrifrde	d{bg	fab	pgdqbif	dg	tdguz	jxia	dgrwrehk	mhngdkkj	dg	fghejigrmfj	fabgbdvz	jxojigroby	hey	hvvrglby	on	rf	hj	fgxbz	hey	fab	jfhfblbefj	jrweby	on	bhia	sdgubg|	�e	hyyrfrdez	fab	cdefghifdg	hey	rfj	~xoidefghifdgj	jahkk	vxgerja	fd	fab	cdejfgxifrde	�hehwbg	dg	�sebg	xmde	sgrffbe	yblhey	hen	dfabg	revdglhfrde	fd	jhfrjvn	fab	cdejfgxifrde	�hehwbg	dg	�sebg	fahf	farj	~bifrde	�|�|�	hey	fab	�bs	�dgu	�hodg	�hsz	hj	fd	fab	adxgj	dv	blmkdnlbef	hey	ghfbj	dv	shwbj	hgb	obrew	dojbg{by|	̀ab	cdefghifdg	jahkk	lhrefhre	fab	mhngdkkj	dg	fghejigrmfj	fabgbdv	vdg	jr�	���	nbhgj	vgdl	fab	yhfb	dv	idlmkbfrde	dv	fab	tdgu	dv	farj	cdefghif|I	JKLK�K�		tabe	yrgbifby	on	fab	cdejfgxifrde	�hehwbg	dg	�sebgz	fab	cdefghifdg	jahkk	mgd{ryb	fab	cdejfgxifrde	�hehwbg	srfa	he	hffbeyheib	jabbf	vdg	bhia	yhn	dv	saria	tdgu	rj	mbgvdglby	de	fab	pgdqbif	jrfb|	~xia	hffbeyheib	jabbf	jahkk	ob	re	h	vdgl	hiibmfhokb	fd	fab	cdejfgxifrde	�hehwbg	dg	�sebg	hey	jahkk	mgd{ryb	revdglhfrde	vdg	blmkdnbbj	dv	fab	cdefghifdg	hey	rfj	~xoidefghifdgj|
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I	JKLKM		NOO	PQRSTUQOV	WVSX	YSTPQZSZRO[	UZ	R\S	] T̂_	V\QOO	̀S	ZSa	WZOSVV	̂R\STaUVS	VYSbUcUSXd		e\S	QYYQTSZR	VUOSZbS	̂c	R\S	fYSbUcUbQRÛZV	QV	R̂	QZ[	XSRQUOSX	XSVbTUYRÛZ	b̂ZbSTZUZg	QZ[	] T̂_	R̂	̀S	X̂ZS	QZX	PQRSTUQOV	R̂	̀S	cWTZUV\SX	V\QOO	̀S	TSgQTXSX	QV	PSQZUZg	R\QR	̂ZO[	R\S	̀SVR	gSZSTQO	YTQbRUbS	UV	R̂	YTShQUO	QZX	R\QR	̂ZO[	PQRSTUQO	QZX	âT_PQZV\UY	̂c	R\S	cUTVR	iWQOUR[	QTS	R̂	̀S	WVSXj	QZX	QOO	UZRSTYTSRQRÛZV	̂c	R\S	fYSbUcUbQRÛZV	V\QOO	̀S	PQXS	̂Z	R\UV	̀QVUVd		NOO	PQRSTUQO	UZb̂TŶTQRSX	UZ	R\S	kT̂lSbR	V\QOO	̀S	bOSQZ	QZX	Sm\ÙUR	Ẑ	QYYSQTQZbS	̂c	QgUZgj	SmŶVWTS	R̂	aSQR\STj	YTÛT	WVSj	\QZXOUZg	T̂	XQPQgS	̂c	QZ[	_UZXd	I	JKLKn		oQZWcQbRWTSTpV	UXSZRUcUbQRÛZ	V\QOO	̀S	UZb̂ZVYUbŴWVj	̀WR	a\STS	ZQPSYOQRSV	b̂ZRQUZ	UZĉTPQRÛZ	TSOQRUhS	R̂	b\QTQbRSTUVRUbV	̂T	PQUZRSZQZbSj	R\S[	V\QOO	̀S	bOSQTO[	hUVÙOS	QZX	ÔbQRSX	ĉT	SQV[	QbbSVVdI	JKLKq		riWUYPSZR	UZRSZXSX	ĉT	YSTPQZSZR	UZVRQOOQRÛZ	V\QOO	ẐR	̀S	̂YSTQRSX	ĉT	RSPŶTQT[	YWTŶVSV	aUR\̂WR	R\S	aTURRSZ	YSTPUVVÛZ	̂c	R\S	ŝZVRTWbRÛZ	oQZQgST	QZX	taZSTdI	JKLKuv		oQRSTUQOV	V\QOO	̀S	XSOUhSTSX	UZ	PQZWcQbRWTSTpV	̂TUgUZQO	VSQOSX	b̂ZRQUZSTVj	aUR\	b̂PYOSRS	UXSZRUcUbQRÛZ	̂c	b̂ZRSZRV	QZX	PQZWcQbRWTSTj	QZX	_SYR	VSQOSX	UZ	̂TUgUZQO	b̂ZRQUZSTV	WZRUO	UZVRQOOSXwWVSXd	xQ̀SOV	V\QOO	ẐR	̀S	TSP̂ hSX	WZRUO	PQRSTUQOV	\QhS	̀SSZ	UZVRQOOSX	QZX	UZVYSbRSXdI	JKLKuu		]\SZShST	R\S	ŝZRTQbR	ŷbWPSZRV	TSiWUTS	XSOUhST[	̀[	R\S	ŝZRTQbR̂T	̂c	QZ[	PQRSTUQOVj	SiWUYPSZRj	̂T	̂R\ST	URSPVj	R\S	RSTP	XSOUhST[	V\QOO	̀S	XSSPSX	R̂	UZbOWXS	WZÔQXUZg	QZX	VR̂TUZg	aUR\	YT̂YST	YT̂RSbRÛZ	a\STS	XUTSbRSXdI	JKLKuz	]\STS	PQRSTUQO	UV	VYSbUcUSX	R̂	̀S	cWTZUV\SX	̀[	̂R\STV	̂T	cWTZUV\SX	QZX	XSOUhSTSX	̂ZO[j	R\S	ŝZRTQbR̂T	UZVRQOOUZg	R\S	PQRSTUQO	V\QOO	̀S	TSVŶZVÙOS	ĉT	Vb\SXWOUZg	R\S	XSOUhST[	QZX	TSbSUhUZgj	WZÔQXUZgj	VR̂TUZgj	\QZXOUZgj	TSÔbQRUZgj	\̂UVRUZgj	XUVRTÙWRÛZj	OQ[UZg	̂WR	QZX	UZVRQOOUZg	R\S	PQRSTUQOdI	JKLKu{ŝZRTQbR̂T	V\QOO	UZbOWXS	UZ	URV	̀QVS	YTUbS	R\S	b̂VR	̂c	QOO	TUggUZg	QZX	SiWUYPSZR	TSiWUTSX	ĉT	R\S	YSTĉTPQZbS	QZX	UZVRQOOQRÛZ	̂c	URV	] T̂_dI	JK{	|}~~}���I	JK{Ku	e\S	ŝZRTQbR̂T	aQTTQZRV	R̂	R\S	taZSTj	ŝZVRTWbRÛZ	oQZQgSTj	QZX	NTb\URSbR	R\QR	PQRSTUQOV	QZX	SiWUYPSZR	cWTZUV\SX	WZXST	R\S	ŝZRTQbR	aUOO	̀S	R\S	̀SVR	iWQOUR[	QZX	ZSad	e\S	ŝZRTQbR̂T	cWTR\ST	aQTTQZRV	R\QR	R\S	] T̂_	aUOO	b̂ZĉTP	R̂	R\S	TSiWUTSPSZRV	̂c	R\S	ŝZRTQbR	ŷbWPSZRV	QZX	aUOO	̀S	cTSS	cT̂P	XScSbRVd	] T̂_j	PQRSTUQOVj	̂T	SiWUYPSZR	ẐR	b̂ZĉTPUZg	R̂	R\SVS	TSiWUTSPSZRV	aUOO	̀S	b̂ZVUXSTSX	XScSbRUhSd		e\S	ŝZRTQbR̂TpV	aQTTQZR[	SmbOWXSV	TSPSX[	ĉT	XQPQgS	̂T	XScSbR	bQWVSX	̀[	Q̀WVSj	QORSTQRÛZV	R̂	R\S	] T̂_	ẐR	SmSbWRSX	̀[	R\S	ŝZRTQbR̂Tj	UPYT̂YST	̂T	UZVWccUbUSZR	PQUZRSZQZbSj	UPYT̂YST	̂YSTQRÛZj	̂T	ẐTPQO	aSQT	QZX	RSQT	QZX	ẐTPQO	WVQgSd	�c	TSiWUTSX	̀[	R\S	ŝZVRTWbRÛZ	oQZQgSTj	NTb\URSbRĵT	taZSTj	R\S	ŝZRTQbR̂T	V\QOO	cWTZUV\	VQRUVcQbR̂T[	ShUXSZbS	QV	R̂	R\S	_UZX	QZX	iWQOUR[	̂c	PQRSTUQOV	QZX	SiWUYPSZRd	e\S	aQTTQZR[	YT̂hUXSX	UZ	R\UV	fSbRÛZ	�d�	V\QOO	̀S	UZ	QXXURÛZ	R̂	QZX	ẐR	UZ	OUPURQRÛZ	̂c	QZ[	̂R\ST	aQTTQZR[	TSiWUTSX	̀[	R\S	ŝZRTQbR	ŷbWPSZRV	̂T	̂R\STaUVS	YTSVbTÙSX	̀[	OQadI	JK{Kz		NOO	aQTTQZRUSV	QZXŵT	gWQTQZRSSV	V\QOO	UZbOWXS	OQ̀ T̂	QZX	PQRSTUQOV	QZX	V\QOO	̀S	VUgZSX	̀[	R\S	PQZWcQbRWTST	̂T	fẀb̂ZRTQbR̂T	QV	R\S	bQVS	PQ[	̀S	QZX	b̂WZRSTVUgZSX	̀[	R\S	ŝZRTQbR̂Td		NOO	aQTTQZRUSV	V\QOO	̀S	QXXTSVVSX	QZX	QVVUgZSX	R̂	R\S	taZST	QZX	XSOUhSTSX	R̂	R\S	ŝZVRTWbRÛZ	oQZQgST	WŶZ	b̂PYOSRÛZ	̂c	R\S	] T̂_	QZX	̀SĉTS	R\S	TSiWSVR	ĉT	�UZQO	kQ[PSZRd		ŝZRTQbR̂T	V\QOO	YSTĉTP	QOO	] T̂_	UZ	VWb\	Q	PQZZST	V̂	QV	R̂	YTSVSThS	QZ[	QZX	QOO	VWb\	PQZWcQbRWTSTVp	aQTTQZRUSVdI	JK{KzKu		e\S		ŝZRTQbR̂T	aUOO	SmSTbUVS	URV	̀SVR	ScĉTRV	R̂	VSThUbS	QZX	R̂	SZĉTbS	ĉT	R\S	̀SZScUR	̂c	taZST	QOO	PQZWcQbRWTSTVp	aQTTQZRUSV	̂Z	QOO	PQRSTUQOVj	SiWUYPSZR	QZX	cUmRWTSV	UZb̂TŶTQRSX	UZR̂	R\S	] T̂_dI	JK{KJ		e\S	aQTTQZRUSV	VSR	ĉTR\	\STSUZ	V\QOO	VWThUhS	b̂PYOSRÛZj	SmYUTQRÛZ	QZXŵT	RSTPUZQRÛZ	̂c	R\UV	ŝZRTQbRdI	JK{KL			e\S	ŝZRTQbR̂T	aUOO	PQ_S	ĝ X̂	QR	URV	̂aZ	b̂VR	QZX	SmYSZVS	QOO	XScSbRV	QZX	QOO	XQPQgS	bQWVSX	R̂	R\S	taZSTj	XWS	R̂	b̂TTSbRUZg	XScSbRUhS	] T̂_	R\QR	UV	WZXST	aQTTQZR[	w	gWQTQZRSSd		NOO	b̂TTSbRÛZV	R̂	XScSbRUhS	] T̂_	V\QOO	̀S	PQXS	QR	R\S	b̂ZhSZUSZbS	̂c	R\S	taZSTdI	JK{K{		e\S	ŝZRTQbR̂T	TSYTSVSZRV	R\QR	UR	UV	Q	PQZWcQbRWTSTpV	QYYT̂hSX	ŝZRTQbR̂T	UZ	b̂ZZSbRÛZ	aUR\	R\S	] T̂_	QZX	aUOO	cWTZUV\	R\S	PQZWcQbRWTSTpV	aQTTQZR[	R̂	R\S	taZST	QZX	ŝZVRTWbRÛZ	oQZQgSTd



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.��	1(	��	��2��2���0	�#��	3�#��	4�����0�0��05	-����	�6����%	��	��2�72���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D�5E/�E�0�EF GH

I	JKL	MNOPQRST	UVWXYZ[XVY	\SZ]]	̂Z_	\Z]T\̀	[VW\abTỲ	a\T	ZWc	\dbd]ZY	XZeT\	fVY	XST	gVYh	VY	̂VYXdVW\	XSTYTVf	̂YVidcTc	j_	XST	UVWXYZ[XVY	XSZX	ZYT	]TkZ]]_	TWZ[XTc	lSTW	jdc\	ZYT	YT[TdiTc	VY	WTkVXdZXdVW\	[VW[]acTc̀	lSTXSTY	VY	WVX	_TX	TffT[XdiT	VY	bTYT]_	\[STca]Tc	XV	kV	dWXV	TffT[Xm	nVXldXS\XZWcdWk	XST	̂YT[TcdWk̀	nTl	oVYh	pXZXT	\Z]T\	XZe	d\	WVX	Ẑ ]̂d[Zj]T	XV	ZW_	bZXTYdZ]\	ZWc	\â ]̂dT\	XV	jT	dW[VŶVYZXTc	dWXV	XST	qYVrT[X	aWcTY	XST	XTYb\	Vf	XST	UVWXYZ[X̀	XST	slWTY	jTdWk	TeTb̂ X	XSTYTfYVbm		RSTYT	d\	WV	TeTb̂ XdVW	fYVb	XST	\Z]T\	VY	a\T	XZe	VW	[SZYkT\	XV	XST	UVWXYZ[XVY	j_	ZW_	paj[VWXYZ[XVY	fVY	XST	]TZ\T	Vf	XVV]\̀	bZ[SdWTY_̀	Ttad̂bTWX	VY	VXSTY	̂YV̂TYX_	a\Tc	dW	[VWraW[XdVW	ldXS	XST	qYVrT[Xm		RST	UVWXYZ[XVY	ZWc	dX\	paj[VWXYZ[XVY\	\SZ]]	jT	\V]T]_	YT\̂VW\dj]T	fVY	ZWc	̂Z_	ZW_	ZWc	Z]]	Ẑ ]̂d[Zj]T	XZeT\̀	dW[]acdWk	\Z]T\	ZWc	[Vb̂ TW\ZXdVW	fVY	a\T	XZeT\̀	VW	\a[S	]TZ\Tc	XVV]\̀	bZ[SdWTY_	Ttad̂bTWX	VY	VXSTY	̂YV̂TYX_̀	ZWc	fVY	bZXTYdZ]\	WVX	dW[VŶVYZXTc	dW	XST	qYVrT[X	ZWc	XST	ZbVaWX	Vf	\a[S	XZeT\̀	df	ZW_̀	\SZ]]	jT	cTTbTc	dW[]acTc	dW	XST	jdc	\ajbdXXTcm		ûVW	YTtaT\X̀	XST	slWTY	\SZ]]	\â ]̂_	XV	XST	UVWXYZ[XVỲ	ZW	TeTb̂ XdVW	[TYXdfd[ZXT	fVY	\a[S	XZemmI	JKv	wPxyz{Q|	}PPQ|	~�{z�PQ|	N��	��y��zN��P	�z{�	�N�QI	JKvK�	RST	slWTY	\SZ]]̀	df	\ZbT	d\	YTtadYTc̀	\T[aYT	ZWc	̂Z_	fVY	XST	kTWTYZ]	jad]cdWk	̂TYbdX	fYVb	XST	nTl	oVYh	pXZXT	�ca[ZXdVW	�T̂ZYXbTWX	VW]_m		gdXSVaX	]dbdXZXdVẀ	XST	bT[SZWd[Z]̀	T]T[XYd[Z]	ZWc	̂]abjdWk	̂TYbdX\̀	XST	STZ]XS	ZWc	TWidYVWbTWXZ]	db̂ Z[X	fTT\	caT	XV	lZXTY	ZWc	\TlTY	[VWWT[XdVW\̀	df	ZW_̀	ZWc	Z]]	VXSTY	fTT\	ZWc	̂TYbdX\	WT[T\\ZY_	fVY	XST	gVYh	Vf	XST	qYVrT[X	\SZ]]	jT	\T[aYTc	ZWc	̂Zdc	fVY	j_	XST	dWcdidcaZ]	qYdbT	UVWXYZ[XVY\m		RST	UVWXYZ[XVỲ	dW	\T[aYdWk	VXSTY	̂TYbdX\	fVY	[VW\XYa[XdVW	VY	ldXS	YTkZYc	XV	ZW_	VXSTY	Z\̂T[X	Vf	XST	gVYh	lSd[S	YTtadYT\	Z	̂TYbdX̀	WVXldXS\XZWcdWk	ZW_	[VWXYZY_	]ZWkaZkT	dW	XST	UVWXYZ[X̀	\SZ]]	ZX	dX\	VlW	[V\X	ZWc	TêTW\T	bZhT	XST	WT[T\\ZY_	ZYYZWkTbTWX\	XV	[Vb̂ ]TXT̀	fd]T	ZWc	SZiT	\TZ]Tc	j_	Z	qYVfT\\dVWZ]	�WkdWTTY	]d[TW\Tc	dW	XST	raYd\cd[XdVẀ	ZW_	ZWc	Z]]	̂YT]dbdWZY_	ZffdcZidX\	Vf	[TYXdfd[ZXdVW	XSZX	bZ_	jT	YTtadYTc	j_	XST	kViTYWdWk	ZkTW[_	VY	ZkTW[dT\	SZidWk	raYd\cd[XdVW	fVY	d\\adWk	̂TYbdX\	fVY	XST	gVYh	lSd[S	ZYT	]TkZ]]_	YTtadYTc	lSTW	jdc\	ZYT	YT[TdiTc̀	jaX	dW	ZW_	[Z\T̀	̂YdVY	XV	\XZYXdWk	gVYhm	I	JKvK�	RST	UVWXYZ[XVY	\SZ]]	[Vb̂ ]_	ldXS	ZWc	kdiT	WVXd[T\	YTtadYTc	j_	Ẑ ]̂d[Zj]T	]Zl\̀	\XZXaXT\̀	VYcdWZW[T\̀	[VcT\̀	Ya]T\	ZWc	YTka]ZXdVW\̀	ZWc	]Zlfa]	VYcTY\	Vf	̂aj]d[	ZaXSVYdXdT\	Ẑ ]̂d[Zj]T	XV	̂TYfVYbZW[T	Vf	XST	gVYhm	UVWXYZ[XVY	\SZ]]	Ẑ_	ZW_	[V\X\	VY	fTT\	dW[aYYTc	dW	\a[S	[Vb̂ ]dZW[T	ZWc	ZW_	fdWT\	VY	̂TWZ]XdT\	db̂ V\Tc	fVY	idV]ZXdVW	XSTYTVfm		�W	ZccdXdVẀ	UVWXYZ[XVY	\SZ]]	XV	XST	fa]]T\X	TeXTWX	̂TYbdXXTc	j_	]Zl	dWcTbWdf_̀	cTfTWc̀	ZWc	SV]c	SZYb]T\\	XST	slWTỲ	UVW\XYa[XdVW	�ZWZkTỲ	ZWc	�Y[SdXT[X	�ZWc	XSTdY	Tb̂ ]V_TT\̀	Vffd[TY\̀	ZWc	ZkTWX\�	fYVb	ZW_	YT\a]XdWk	fdWT\̀	̂TWZ]XdT\̀	rackbTWX\	VY	cZbZkT\̀	dW[]acdWk	YTZ\VWZj]T	ZXXVYWT_\�	fTT\	�ZWc	Z]\V	dW[]acdWk̀	ldXSVaX	]dbdXZXdVẀ	ZXXVYWT_\�	fTT\	ZWc	TêTW\T\	dW[aYYTc	dW	ZW_	Ẑ T̂Z]\̀	VY	ZW_	TWfVY[TbTWX	Vf	XST	Vj]dkZXdVW\	aWcTY	XSd\	̂YVid\dVẀ	VY	TWfVY[TbTWX	Vf	ZW_	rackbTWX	ZWc	[V]]T[XdVW	STYTaWcTY�	db̂ V\Tc	VẀ	VY	dW[aYYTc	j_	\a[S	dWcTbWdfdTc	̂ZYXdT\	caT	XV	ZW_	\a[S	idV]ZXdVW	�VY	Z]]TkTc	idV]ZXdVW�m	RSd\	̂YVid\dVW	\SZ]]	\aYidiT	XST	[Vb̂ ]TXdVW	VY	TZY]dTY	XTYbdWZXdVW	Vf	XST	UVWXYZ[Xm	I	JKvK�K�		RST	UVWXYZ[XVY	\SZ]]	jT	YT\̂VW\dj]T	fVY	ZWc	[VVYcdWZXT	ZW_	ZWc	Z]]	dW\̂T[XdVW\	YTtadYTc	j_		ZW_	kViTYWbTWXZ]	jVc_	SZidWk	raYd\cd[XdVW	ViTY	XST	gVYh	ZWc	\T[aYT	Ẑ ŶViZ]	Vf	ZWc	[Vb̂ ]_	ldXS	YTtadYTbTWX\	Vf	Z]]	\a[S	ZaXSVYdXdT\	ZWc	cT]diTY	[TYXdfd[ZXT\	Vf	Ẑ ŶViZ]	XV	XST	UVW\XYa[XdVW	�ZWZkTY	ZWc	slWTỲ	ZWc	\SZ]]	̂YT̂ZYT	Z]]	cV[abTWX\̀	dW[]acdWk	cYZldWk\̀	WT[T\\ZY_	XV	\T[aYT	\a[S	Ẑ ŶViZ]mI	JKvK�K�	�W	Z[[VYcZW[T	nTl	oVYh	pXZXT	�ZjVY	�Zl	�YXd[]T	�̀	pT[XdVW	���̀	\ajcm	��Z�Z�̀	XST	UVWXYZ[XVY	\SZ]]	\ajbdX	XV	XST	slWTY	ldXSdW	��	cZ_\	ZfXTY	d\\aZW[T	Vf	UVWXYZ[XVY�\	fdY\X	̂Z_YV]]̀	ZWc	TiTY_	��	cZ_\	XSTYTZfXTỲ	Z	XYZW\[Yd̂X	Vf	XST	VYdkdWZ]	̂Z_YV]]	YT[VYc̀	\aj\[YdjTc	ZWc	ZffdYbTc	Z\	XYaT	aWcTY	XST	̂TWZ]XdT\	Vf	̂TYraY_mI	JKvK�KJRST	UVWXYZ[XVY	\SZ]]	[Vb̂ ]_	ldXS	Z]]	Ẑ ]̂d[Zj]T	nTl	oVYh	pXZXT	�T̂ZYXbTWX	Vf	�ZjVY	YTtadYTbTWX\̀	dW[]acdWk	XST	̂YVid\dVW	XSZX	TiTY_	lVYhTY	Tb̂ ]V_Tc	dW	̂TYfVYbZW[T	Vf	Z	̂aj]d[	lVYh	[VWXYZ[X	\SZ]]	jT	[TYXdfdTc	Z\	SZidWk	[Vb̂ ]TXTc	ZW	sp��	���SVaY	\ZfTX_	XYZdWdWk	[VaY\Tm	RST	UVWXYZ[XVY	ZWc	\aj[VWXYZ[XVY	\SZ]]	jT	\V]T]_	YT\̂VW\dj]T	fVY	[Vb̂ ]dZW[T	ldXS	XSd\	YTtadYTbTWX	ldXS	YT\̂T[X	XV	XSTdY	Tb̂ ]V_TT\m	RST	UVWXYZ[XVY�\	VY	\aj[VWXYZ[XVY�\	fZd]aYT	XV	[Vb̂ ]_	ldXS	XSd\	YTtadYTbTWX	\SZ]]	WVX	XYZW\fTY	VY	dW	ZW_	lZ_	db̂ V\T	XST	YT\̂VW\djd]dX_	fVY	lVYhTY	\ZfTX_	âVW	XST	slWTY	VY	XST	�Y[SdXT[XmI	JKvK�K�	UTYXdfd[ZXT	Vf	s[[âZW[_�	m� �X	\SZ]]	jT	XST	YT\̂VW\djd]dX_	Vf	XST	UVWXYZ[XVY	XV	VjXZdW	Z]]	WT[T\\ZY_	Ẑ ŶViZ]\	ZWc	YT]TZ\T\	fYVb	kViTYWdWk	ZkTW[dT\	SZidWk	raYd\cd[XdVW	ZWc	XV	\ZXd\f_	Z]]	YTtadYTbTWX\	fVY	XST	d\\aZW[T	ZWc	VjXZdWdWk	Vf	ZW_	YTtadYTc	[TYXdfd[ZXT\	Vf	V[[âZW[_m	
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IJ KL	MNOP	LQRS	TM	LPS	UVWLXTOLVX	RTYSM	TZZ[QOTLQVW	\VX	TW]	XŜNQXS_	OSXLQ\QOTLS	V\	VOONZTWO]̀	QL	MPT[[̀	TL	QLM	VaW	OVML	TW_	SbZSWMS̀	\Q[S	TW_	PTcS	MST[S_	d]	T	eXV\SMMQVWT[	fWgQWSSX	[QOSWMS_	QW	LPS	hNXQM_QOLQVẀ	LPS	\QWT[	T\\Q_TcQLiMj	V\	OSXLQ\QOTLQVW	LPTL	LPS	eXVhSOL	PTM	dSSW	OVWMLXNOLS_	QW	OVW\VXRTWOS	aQLP	\Q[S_	_VONRSWLM̀	VX_QWTWOSM̀	XN[SM	TW_	XSgN[TLQVWM	TW_	MNOP	VLPSX	_TLT	LPTL	RT]	dS	XŜNQXS_	d]	LPS	gVcSXWQWg	TgSWO]	VX	TgSWOQSM	PTcQWg	hNXQM_QOLQVW	VcSX	LPQM	eXVhSOLIIk lTQ_	OSXLQ\QOTLS	iQ\	XŜNQXS_	\VX	LPS	mVXY	V\	LPS	eXVhSOLj	MPT[[	dS	LNXWS_	VcSX	LV	LPS	UVWMLXNOLQVW	nTWTgSX	TW_	KXOPQLSOL	ZXQVX	LV	OSXLQ\QOTLQVW	V\	oQWT[	eT]RSWL	TW_	QW	OVWhNWOLQVW	aQLP	MTRSI	p	qrsrq	t\	LPS	UVWLXTOLVX	ZSX\VXRM	mVXY	aPSXS	QL	YWVaM	VX	MPVN[_	PTcS	YWVaW	QL	LV	dS	OVWLXTX]	LV	TZZ[QOTd[S	[TaM̀	MLTLNLSM̀	VX_QWTWOSM̀	OV_SM̀	XN[SM	TW_	XSgN[TLQVWM̀	VX	[Ta\N[	VX_SXM	V\	ZNd[QO	TNLPVXQLQSM̀	LPS	UVWLXTOLVX	MPT[[	TMMNRS	TZZXVZXQTLS	XSMZVWMQdQ[QL]	\VX	MNOP	mVXY	TW_	MPT[[	dSTX	LPS	OVMLM	TLLXQdNLTd[S	LV	OVXXSOLQVWI		tL	MPT[[	dS	LPS	Vd[QgTLQVW	V\	LPS	UVWLXTOLVX	LV	XScQSa	LPS	UVWLXTOL	uVONRSWLM	LV	_SLSXRQWS	TW_	LV	WVLQ\]	LPS	UVWMLXNOLQVW	nTWTgSX	TW_	LPS	KXOPQLSOL	V\	TW]	_QMOXSZTWOQSM	dSLaSSW	dNQ[_QWg	OV_SM	TW_	XSgN[TLQVWM	V\	aPQOP	LPS	UVWLXTOLVX	PTM	YWVa[S_gS	VX	MPVN[_	dS	XSTMVWTd[]	Td[S	LV	_SLSXRQWSI	p	qrsrv	wxyz{|}{~	x�	�y�yx�y	wxy~���xy�r	t\	LPS	UVWLXTOLVX	SWOVNWLSXM	OVW_QLQVWM	TL	LPS	MQLS	LPTL	TXS	i�j	MNdMNX\TOS	VX	VLPSXaQMS	OVWOST[S_	ZP]MQOT[	OVW_QLQVWM	LPTL	_Q\\SX	RTLSXQT[[]	\XVR	LPVMS	QW_QOTLS_	QW	LPS	UVWLXTOL	uVONRSWLM	VX	iJj	NWYWVaW	ZP]MQOT[	OVW_QLQVWM	V\	TW	NWNMNT[	WTLNXS	LPTL	_Q\\SX	RTLSXQT[[]	\XVR	LPVMS	VX_QWTXQ[]	\VNW_	LV	SbQML	TW_	gSWSXT[[]	XSOVgWQ�S_	TM	QWPSXSWL	QW	OVWMLXNOLQVW	TOLQcQLQSM	V\	LPS	OPTXTOLSX	ZXVcQ_S_	\VX	QW	LPS	UVWLXTOL	uVONRSWLM̀	LPS	UVWLXTOLVX	MPT[[	ZXVRZL[]	ZXVcQ_S	WVLQOS	LV	LPS	�aWSX̀	UVWMLXNOLQVW	nTWTgSX̀	TW_	LPS	KXOPQLSOL	dS\VXS	OVW_QLQVWM	TXS	_QMLNXdS_	TW_	QW	WV	ScSWL	[TLSX	LPTW	��	_T]M	T\LSX	\QXML	VdMSXcTWOS	V\	LPS	OVW_QLQVWMI	�PS	KXOPQLSOL	TW_	UVWMLXNOLQVW	nTWTgSX	aQ[[	ZXVRZL[]	QWcSMLQgTLS	MNOP	OVW_QLQVWM	TW_̀	Q\	LPS	KXOPQLSOL̀	QW	OVWMN[LTLQVW	aQLP	LPS	UVWMLXNOLQVW	nTWTgSX̀	_SLSXRQWSM	LPTL	LPS]	_Q\\SX	RTLSXQT[[]	TW_	OTNMS	TW	QWOXSTMS	VX	_SOXSTMS	QW	LPS	UVWLXTOLVX�M	OVML	V\̀	VX	LQRS	XŜNQXS_	\VX̀	ZSX\VXRTWOS	V\	TW]	ZTXL	V\	LPS	mVXỲ	aQ[[	XSOVRRSW_	LPTL	TW	ŜNQLTd[S	T_hNMLRSWL	dS	RT_S	QW	LPS	UVWLXTOL	lNR	VX	UVWLXTOL	�QRS̀	VX	dVLPI	t\	LPS	KXOPQLSOL̀	QW	OVWMN[LTLQVW	aQLP	LPS	UVWMLXNOLQVW	nTWTgSX̀	_SLSXRQWSM	LPTL	LPS	OVW_QLQVWM	TL	LPS	MQLS	TXS	WVL	RTLSXQT[[]	_Q\\SXSWL	\XVR	LPVMS	QW_QOTLS_	QW	LPS	UVWLXTOL	uVONRSWLM	TW_	LPTL	WV	OPTWgS	QW	LPS	LSXRM	V\	LPS	UVWLXTOL	QM	hNMLQ\QS_̀	LPS	KXOPQLSOL	MPT[[	ZXVRZL[]	WVLQ\]	LPS	�aWSX̀	UVWMLXNOLQVW	nTWTgSX̀	TW_	UVWLXTOLVX̀	MLTLQWg	LPS	XSTMVWMI	t\	LPS	UVWLXTOLVX	_QMZNLSM	LPS	KXOPQLSOL�M	_SLSXRQWTLQVW	VX	XSOVRRSW_TLQVẀ	LPS	UVWLXTOLVX	RT]	MNdRQL	T	U[TQR	TM	ZXVcQ_S_	QW	TW_	MNdhSOL	LV	KXLQO[S	��Ip	qrsr�	t\̀	QW	LPS	OVNXMS	V\	LPS	mVXỲ	LPS	UVWLXTOLVX	SWOVNWLSXM	PNRTW	XSRTQWM	VX	XSOVgWQ�SM	LPS	SbQMLSWOS	V\	dNXQT[	RTXYSXM̀	TXOPTSV[VgQOT[	MQLSM	VX	aSL[TW_M	WVL	QW_QOTLS_	QW	LPS	UVWLXTOL	uVONRSWLM̀	LPS	UVWLXTOLVX	MPT[[	QRRS_QTLS[]	MNMZSW_	TW]	VZSXTLQVWM	LPTL	aVN[_	T\\SOL	LPSR	TW_	MPT[[	WVLQ\]	LPS	�aWSX̀	UVWMLXNOLQVW	nTWTgSX̀	TW_	KXOPQLSOLI	�ZVW	XSOSQZL	V\	MNOP	WVLQOS̀	LPS	�aWSX	MPT[[	ZXVRZL[]	LTYS	TW]	TOLQVW	WSOSMMTX]	LV	VdLTQW	gVcSXWRSWLT[	TNLPVXQ�TLQVW	XŜNQXS_	LV	XSMNRS	LPS	VZSXTLQVWMI	�PS	UVWLXTOLVX	MPT[[	OVWLQWNS	LV	MNMZSW_	MNOP	VZSXTLQVWM	NWLQ[	VLPSXaQMS	QWMLXNOLS_	d]	LPS	�aWSX	dNL	MPT[[	OVWLQWNS	aQLP	T[[	VLPSX	VZSXTLQVWM	LPTL	_V	WVL	T\\SOL	LPVMS	XSRTQWM	VX	\STLNXSMI	�ŜNSMLM�U[TQRM	\VX	T_hNMLRSWLM	QW	LPS	UVWLXTOL	lNR	TW_	UVWLXTOL	�QRS	TXQMQWg	\XVR	LPS	SbQMLSWOS	V\	MNOP	XSRTQWM	VX	\STLNXSM	RT]	dS	RT_S	TM	ZXVcQ_S_	QW	TW_	MNdhSOL	LV	KXLQO[S	��Ip	qr�	�}}x�|yz{�p	qr�r�	�PS	UVWLXTOLVX	MPT[[	QWO[N_S	QW	LPS	UVWLXTOL	lNR	T[[	T[[VaTWOSM	MLTLS_	QW	LPS	UVWLXTOL	uVONRSWLMI	tLSRM	OVcSXS_	d]	T[[VaTWOSM	MPT[[	dS	MNZZ[QS_	\VX	MNOP	TRVNWLM	TW_	d]	MNOP	ZSXMVWM	VX	SWLQLQSM	TM	LPS	�aWSX	RT]	_QXSOLIIp	qr�r�	�W[SMM	VLPSXaQMS	ZXVcQ_S_	QW	LPS	UVWLXTOL	uVONRSWLM�r� K[[VaTWOSM	MPT[[	OVcSX	LPS	OVML	LV	LPS	UVWLXTOLVX	V\	RTLSXQT[M	TW_	ŜNQZRSWL	_S[QcSXS_	TL	LPS	MQLS	TW_	T[[	XŜNQXS_	LTbSM̀	[SMM	TZZ[QOTd[S	LXT_S	_QMOVNWLM�r� �NRZ	lNR	K[[VaTWOSM̀	�WQL	UVML	K[[VaTWOSM	TW_	�NTWLQL]	K[[VaTWOSM�		UVWLXTOLVX�M	OVMLM	\VX	NW[VT_QWg	TW_	PTW_[QWg	TL	LPS	MQLS̀	[TdVX̀	QWMLT[[TLQVW	OVMLM̀	VcSXPST_̀	ZXV\QL̀	TW_	VLPSX	SbZSWMSM	OVWLSRZ[TLS_	\VX	MLTLS_	T[[VaTWOS	TRVNWLM	MPT[[	dS	QWO[N_S_	QW	LPS	UVWLXTOL	lNR	dNL	WVL	QW	LPS	T[[VaTWOSM�	rq UVWLQWgSWO]	K[[VaTWOSM�	UVWLXTOLVX�M	OVMLM̀	QWO[N_QWg	T[[	MNOP	MNdOVWLXTOLVX	OVMLM̀	\VX	XSOSQcQWg	TW_	PTW_[QWg	TL	eXVhSOL	MQLS̀	[TdVX̀	QWMLT[[TLQVẀ	TW_	MQRQ[TX	OVMLM	XS[TLS_	LV	ZXV_NOLM	TW_	RTLSXQT[M	NW_SX	T[[VaTWOS	MPT[[	dS	QWO[N_S_	TM	ZTXL	V\	LPS	T[[VaTWOSI	UVWLXTOLVX̀	TW_	MNdOVWLXTOLVX̀	�cSXPST_	TW_	ZXV\QL	XS[TLS_	LV	LPS	T[[VaTWOS	MPT[[	dS	QWO[N_S_	TM	ZTXL	V\	LPS	UVWLXTOL	lNR	TW_	WVL	ZTXL	V\	LPS	T[[VaTWOS�	TW_
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IJ KLMNMOMP	QRSTS	UPM	VRPM	TLUN	RP	WMSS	TLUN	UWWRXUNQMSY	TLM	ZRNTPUQT	[\V	SLUWW	]M	Û_\STM̂	UQQRP̂̀NaWb	]b	ZLUNaM	cP̂MPd	eLM	UVR\NT	Rf	TLM	ZLUNaM	cP̂MP	SLUWW	PMfWMQT	ghi	TLM	̂̀ffMPMNQM	]MTXMMN	UQT\UW	QRSTS	UN̂	TLM	UWWRXUNQMS	\N̂MP	[MQT̀RN	jdkdldh	UN̂	gli	QLUNaMS	̀N	ZRNTPUQTRPmS	QRSTS	\N̂MP	[MQT̀RN	jdkdldldno eLM	pPQL̀TMQT	SLUWW	QPMUTM	UN̂	qPRQMSS	pWWRXUNQM	pQQMSS	p\TLRP̀rUT̀RNS	fRP	TLM	ZRNSTP\QT̀RN	sUNUaMP	UN̂	cXNMPmS	UqqPROUW	UN̂	MtMQ\T̀RN	̀N	UQQRP̂UNQM	X̀TL	TLM	ZRNTPUQT	uRQ\VMNTSdv	wIxIw	sUTMP̀UWS	UN̂	My\̀qVMNT	\N̂MP	UN	UWWRXUNQM	SLUWW	]M	SMWMQTM̂	]b	TLM	cXNMP	X̀TL	PMUSRNU]WM	qPRVqTNMSSdv	wIxIJ	zMfMP	TR	ùÒS̀RN	{h	[MQT̀RN	|pWWRXUNQMS|	fRP	Û^̀T̀RNUW	̀NfRPVUT̀RNdv	wI}	~�������������v	wI}I�	eLM	ZRNTPUQTRP	SLUWW	MVqWRb	U	QRVqMTMNT	S\qMP̀NTMN̂MNT	UN̂	NMQMSSUPb	USS̀STUNTSd		�P̀RP	TR	STUPT̀Na	TLM	KRP�Y	TLM	ZRNTPUQTRP	SLUWW	̂MS̀aNUTM	TLM	qPR_MQT	VUNUaMPY	S\qMP̀NTMN̂MNT	UN̂	RTLMP	�Mb	̀N̂ Ò̂̀ \UWS	XLR	SLUWW	]M	USS̀aNM̂	TR	TLM	�PR_MQT	TLPR\aL	UN̂	̀NQW\̂ Ǹa	f̀NUW	QRVqWMT̀RNd	[\QL	̂MS̀aNUT̀RN	SLUWW	]M	̀N	XP̀T̀Na	UN̂	qPRÒ̂ M̂	TR	TLM	ZRNSTP\QT̀RN	sUNUaMPY	pPQL̀TMQT	UN̂	cXNMPd	eLM	S\qMP̀NTMN̂MNT	SLUWW	]M	̀N	UTTMN̂UNQM	UT	TLM	�PR_MQT	S̀TM	TLPR\aLR\T	qMPfRPVUNQM	Rf	TLM	KRP�Y	̀NQW\̂ Ǹa	f\WW	QRVqWMT̀RN	Rf	TLM	q\NQL	ẀSTd	eLM	S\qMP̀NTMN̂MNT	SLUWW	NRT	]M	MVqWRbM̂	RP	\SM̂	RN	UNb	RTLMP	qPR_MQT	̂\P̀Na	TLM	QR\PSM	Rf	TLM	KRP�d		eLM	S\qMP̀NTMN̂MNT	SLUWW	]M	S\]_MQT	TR	UqqPROUW	]b	TLM	cXNMP	Ǹ	̀TS	SRWM	̂̀SQPMT̀RNd	[Ù̂	S\qMP̀NTMN̂MNT	SLUWW	]M	y\UẀf̀M̂	̀N	TLM	TbqM	Rf	KRP�	TR	]M	\N̂MPTU�MN	UN̂	SLUWW	NRT	]M	QLUNaM̂	̂\P̀Na	TLM	QR\PSM	Rf	QRNSTP\QT̀RN	X̀TLR\T	TLM	qP̀RP	XP̀TTMN	QRNSMNT	Rf	TLM	cXNMP	̀N	̀TS	̂̀SQPMT̀RNd	[LR\Ŵ	TLM	S\qMP̀NTMN̂MNT	WMUOM	TLM	ZRNTPUQTRPmS	MVqWRbY	ZRNTPUQTRP	SLUWW	qPRVqTWb	̂MS̀aNUTM	U	NMX	S\qMP̀NTMN̂MNTd		cXNMP	SLUWW	LUOM	TLM	P̀aLTY	UT	UNb	T̀VMY	TR	̂̀PMQT	U	QLUNaM	̀N	TLM	ZRNTPUQTRPmS	S\qMP̀NTMN̂MNT	RP	UNb	Rf	̀TS	PMqPMSMNTUT̀OMS	̀f	TLM̀P	qMPfRPVUNQM	̀S	\NSUT̀SfUQTRPb	̀N	TLM	̂MTMPV̀NUT̀RN	Rf	cXNMP	̀N	̀TS	̂̀SQPMT̀RNd	�N	TLM	MOMNT	Rf	S\QL	̂MVUN̂Y	ZRNTPUQTRP	SLUWWY	X̀TL̀N	f̀OM	g�i	̂UbS	UfTMP	̂MẀOMPb	Rf	NRT̀f̀QUT̀RN	TLMPMRfY	PMqWUQM	SÙ̂ 	̀N̂ Ò̂̀ \UWSgSi	X̀TL	UN	̀N̂ Ò̂̀ \UW	SUT̀SfUQTRPb	TR	cXNMPd	d	eLM	S\qMP̀NTMN̂MNT	SLUWW	PMqPMSMNT	TLM	ZRNTPUQTRPY	UN̂	QRVV\ǸQUT̀RNS	àOMN	TR	TLM	S\qMP̀NTMN̂MNT	SLUWW	]M	US	]̀N̂ Ǹa	US	̀f	àOMN	TR	TLM	ZRNTPUQTRPd	eLM	cXNMP	SLUWW	LUOM	NR	R]ẀaUT̀RN	TR	̂̀PMQT	RP	VRǸTRP	TLM	ZRNTPUQTRPmS	MVqWRbMMSd		pWW	PMfMPMNQMS	LMPM̀N	TR	TLM	S\qMP̀NTMN̂MNT	SLUWW	]M	TU�MN	TR	VMUN	TLM	ZRNTPUQTRPmS	S\qMP̀NTMN̂ Ǹa	STUffd		pWW	S\]STUNT̀OM	QRVV\ǸQUT̀RNS	fPRV	ZRNTPUQTRP	TR	ZRNSTP\QT̀RN	sUNUaMPY	pPQL̀TMQT	RP	cXNMP	SLUWW	]M	VÛM	UN̂�RP	QRNf̀PVM̂	̀N	XP̀T̀Na	]b	ZRNTPUQTRPdv	wI}I�	eLM	ZRNTPUQTRP	SLUWW	QRRP̂̀NUTM	UN̂	S\qMPÒSM	TLM	XRP�	qMPfRPVM̂	]b	[\]QRNTPUQTRPS	SR	TLUT	TLM	XRP�	̀S	QUPP̀M̂	R\T	X̀TLR\T	QRNfẀQT	]MTXMMN	TPÛMS	UN̂	SR	TLUT	NR	TPÛMY	UT	UNb	T̀VMY	QU\SMS	̂MWUb	TR	TLM	aMNMPUW	qPRaPMSS	Rf	TLM	XRP�d		eLM	ZRNTPUQTRP	UN̂	UWW	[\]QRNTPUQTRPS	SLUWW	UffRP̂	MUQL	TPÛM	PMUSRNU]WM	RqqRPT\ǸTb	fRP	TLM	̀NSTUWWUT̀RN	Rf	TLM̀P	XRP�	UN̂	TLM	STRPUaM	Rf	TLM̀P	VUTMP̀UWSdv	wI}Iw	�T	̀S	PMy\̀PM̂	Rf	UNb	UN̂	UWW	S\qMPÒSRPb	qMPSRNNMW	qPRqRSM̂	fRP	\SM	]b	UNb	ZRNTPUQTRP	TLUT	SÙ̂	qMPSRNNMW	]M	OMPSM̂	̀N	TLM	XP̀TTMN	UN̂	SqR�MN	�NaẀSL	WUNa\UaM	RPY	SÙ̂	ZRNTPUQTRP	SLUWW	f\PǸSL	U	f\WW�T̀VM	RN�S̀TM	̀NTMPqPMTMP	TR	fUQ̀ẀTUTM	QRVV\ǸQUT̀RNS	]MTXMMN	TLM	cXNMPmS	zMqPMSMNTUT̀OMY	ZRNSTP\QT̀RN	sUNUaMP	UN̂	TLM	pPQL̀TMQTdv	wI}IJ	ZRNTPUQTRP	SLUWW	f\PǸSL	TLM	cXNMPmS	zMqPMSMNTUT̀OM	̀N	XP̀T̀Na	TLM	NUVMSY	Û P̂MSSMS	UN̂	TMWMqLRNM	N\V]MPS	Rf	TLM	VMV]MPS	Rf	L̀S	RPaUǸrUT̀RN	XLR	QUN	]M	QRNTUQTM̂	̀N	TLM	MOMNT	Rf	UN	Rff�LR\PS	MVMPaMNQb	UT	TLM	]\̀Ŵ̀Na	S̀TMdv	wI}I�	eLM	ZRNTPUQTRP	SLUWW	UTTMN̂	qPRaPMSS	VMMT̀NaS	X̀TL	TLM	cXNMPmS	zMqPMSMNTUT̀OM	UN̂	S\QL	RTLMP	qMPSRNS	TLM	cXNMP	VUb	X̀SL	TR	LUOM	qPMSMNTd		eLM	qPRaPMSS	VMMT̀NaS	SLUWW	̀NQW\̂M	UWW	�Mb	qMPSRNNMW	RN	TLM	_R]Y	̀NQW\̂ Ǹa	TLM	ZRNTPUQTRP	UN̂	[\]QRNTPUQTRPSY	RP	RTLMP	qMPSRNS	̀N	QLUPaM	Rf	OUP̀R\S	qLUSMS	Rf	TLM	XRP�dv	wI��	������������	������������		~��������v	wI��I�	eLM	ZRNTPUQTRPY	qPRVqTWb	UfTMP	]M̀Na	UXUP̂M̂	TLM	ZRNTPUQTY	SLUWW	qPMqUPM	UN̂	S\]V̀T	fRP	TLM	cXNMPmS	UN̂	pPQL̀TMQTmS	̀NfRPVUT̀RNY	UN̂	TLM	ZRNSTP\QT̀RN	sUNUaMPmS	UqqPROUWY	U	ZRNTPUQTRPmS	QRNSTP\QT̀RN	SQLM̂\WM	fRP	TLM	KRP�d	eLM	SQLM̂\WM	SLUWW	QRNTÙN	̂MTÙW	UqqPRqP̀UTM	fRP	TLM	�PR_MQTY	̀NQW\̂ Ǹa	ghi	TLM	̂UTM	Rf	QRVVMNQMVMNT	Rf	TLM	KRP�Y	ǸTMP̀V	SQLM̂\WM	V̀WMSTRNM	̂UTMSY	UN̂	TLM	̂UTM	Rf	[\]STUNT̀UW	ZRVqWMT̀RN�	gli	UN	UqqRPT̀RNVMNT	Rf	TLM	KRP�	]b	QRNSTP\QT̀RN	UQT̀ÒTb�	UN̂	gji	TLM	T̀VM	PMy\̀PM̂	fRP	QRVqWMT̀RN	Rf	MUQL	qRPT̀RN	Rf	TLM	KRP�d	eLM	SQLM̂\WM	SLUWW	qPRÒ̂ M	fRP	TLM	RP̂MPWb	qPRaPMSS̀RN	Rf	TLM	KRP�	TR	QRVqWMT̀RN	UN̂	SLUWW	NRT	MtQMM̂	T̀VM	ẀV̀TS	Q\PPMNT	\N̂MP	TLM	ZRNTPUQT	uRQ\VMNTSd	eLM	SQLM̂\WM	SLUWW	]M	PMÒSM̂	UT	UqqPRqP̀UTM	̀NTMPOUWS	US	PMy\̀PM̂	]b	TLM	QRN̂ T̀̀RNS	Rf	TLM	KRP�	UN̂	�PR_MQTY	SLUWW	]M	PMWUTM̂	TR	TLM	MNT̀PM	�PR_MQT	TR	TLM	MtTMNT	PMy\̀PM̂	]b	TLM	ZRNTPUQT	uRQ\VMNTSY	UN̂	SLUWW	qPRÒ̂ M	fRP	MtqM̂ T̀̀R\S	UN̂	qPUQT̀QU]WM	MtMQ\T̀RN	Rf	TLM	KRP�d	eLM	ZRNTPUQTRP	SLUWW	QRRqMPUTM	X̀TL	TLM	ZRNSTP\QT̀RN	sUNUaMP	̀N	
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IJKLMNOPQR	SQM	TLUVWUXPQR	YKL	ZWQYUSJYWU[I	\WU]	YW	ŜWPM	JWQVOPJY	_PYK̀	SQM	SI	YW	JSNIL	QW	MLOSa	PQ̀	YKL	_WU]	WU	SJYP̂PYPLI	WV	WYKLU	ZWQYUSJYWUÌ	WU	YKL	JWQIYUNJYPWQ	WU	WTLUSYPWQI	WV	YKL	b_QLU[I	W_Q	VWUJLIcd	efghfgfg	iNjXPIIPWQ	WV	SQ	SJJLTYLM	ZWQIYUNJYPWQ	iJKLMNOL	IKSOO	jL	S	TULULkNPIPYL	YW	PQPYPSO	TSaXLQYc	lV	YKL	IJKLMNOL	PI	QWY	INjXPYYLM	ja	ISPM	MSYLI	YKL	ZWQYUSJYWU	KSI	SJ]QW_OLMRLM	KPI	STTUŴPQR	YKL	b_QLU	YW	JWXTOLYL	S	IJKLMNOL	VWU	YKL	ZWQYUSJYWUc	iNJK	IJKLMNOL	_POO	jLJWXL	YKL	TUWMNJY	SQM	W_QLUIKPT	WV	YKL	ZWQYUSJYWU	SQM	YKL	ZWQYUSJYWU	_POO	jL	jSJ]mJKSURLM	SOO	JWIYI	TLUYSPQPQR	YW	YKL	ILÛPJL	WV	TUWMNJPQR	YKL	IJKLMNOLc		nKL	ZWQYUSJYWU	IKSOO	TUŴPML	UL̂PILM	IJKLMNOLI	SY	STTUWTUPSYL	PQYLÛSOI	SI	ULkNPULM	ja	YKL	ZWQMPYPWQI	WV	YKL	\WU]	SQM	oUWpLJYcd	efghfgfq	rL̂PIPWQI	YW	YKL	IJKLMNOL	IKSOO	jL	STTUŴLM	ja	YKL	b_QLUcd	efghfq	nKL	ZWQYUSJYWU	IKSOO	TSUYPJPTSYL	_PYK	WYKLU	ZWQYUSJYWUÌ	YKL	ZWQIYUNJYPWQ	sSQSRLÙ	SQM	YKL	b_QLU	PQ	UL̂PL_PQR	SQM	JWWUMPQSYPQR	SOO	IJKLMNOLI	VWU	PQJWUTWUSYPWQ	PQYW	YKL	oUWpLJY	IJKLMNOL	YKSY	PI	TULTSULM	ja	YKL	ZWQIYUNJYPWQ	sSQSRLUc	nKL	ZWQYUSJYWU	IKSOO	XS]L	UL̂PIPWQI	YW	YKL	JWQIYUNJYPWQ	IJKLMNOL	SQM	INjXPYYSO	IJKLMNOL	SI	MLLXLM	QLJLIISUa	ja	YKL	ZWQIYUNJYPWQ	sSQSRLU	YW	JWQVWUX	YW	YKL	oUWpLJY	IJKLMNOLcd	efghfe	nKL	ZWQYUSJYWU	IKSOO	TLUVWUX	YKL	\WU]	PQ	SJJWUMSQJL	_PYK	YKL	XWIY	ULJLQY	IJKLMNOLI	INjXPYYLM	YW	YKL	b_QLÙ	ZWQIYUNJYPWQ	sSQSRLÙ	SQM	tUJKPYLJỲ	SQM	PQJWUTWUSYLM	PQYW	YKL	STTUŴLM	oUWpLJY	IJKLMNOLcd	efghfu	iNjXPYYSOI	VWU	SOO	OWQR	OLSM	YPXL	PYLXI	IKSOO	jL	TUŴPMLM	YW	YKL	ZWQIYUNJYPWQ	sSQSRLU	SQM	tUJKPYLJY	_PYKPQ	YLQ	vwxy	MSaI	WV	zWSUM	WV	{MNJSYPWQ	STTUŴSO	WV	jPM|JWQYUSJYcd	efghf}nKL	ZWQYUSJYWU	IKSOO	jL	ULITWQIPjOL	VWU	JWWUMPQSYPQR	SQM	L~TLMPYPQR	PYI	VSjUPJSYPWQ	SQM	MLOP̂LUa	IJKLMNOLI	SQM	]LLTPQR	YKL	ZWQIYUNJYPWQ	sSQSRLÙ	tUJKPYLJY	SQM	b_QLU	PQVWUXLM	SI	YW	PYI	TUWRULII	SQM	PYI	SQYPJPTSYLM	SjPOPYa	YW	IYSa	WQ	IJKLMNOLc	nKL	ZWQYUSJYWU	IKSOO	XWQPYWU	YKL	TUWRULII	WV	YKL	\WU]	VWU	JWQVWUXSQJL	_PYK	YKL	oUWpLJY	iJKLMNOL	SQM	IKSOO	TUWXTYOa	SM̂PIL	ZWQIYUNJYPWQ	sSQSRLU	SQM	b_QLU	WV	SQa	MLOSaI	WU	TWYLQYPSO	MLOSaIc	ZWQYUSJYWU	IKSOO	NTMSYL	SQM	JWWUMPQSYL	PYI	JWQIYUNJYPWQ	IJKLMNOL	_PYK	YKL	oUWpLJY	iJKLMNOL	WQJL	S	XWQYK	WU	XWUL	VULkNLQYOa	PV	ULkNLIYLMc		d	efghf}fg	\PYKWNY	OPXPYSYPWQ	YW	iLJYPWQ	�cwxc�	SjŴL̀	YKL	ZWQYUSJYWU	IKSOO	INjXPY	TUWRULII|IYSYNI	ULTWUYI	WQ	VSjUPJSYPWQ	WQ	OWQR	OLSM	PYLXI	vPYLXI	ULkNPUPQR	VWNU	v�y	_LL]I	SQM	ŴLU	YW	VSjUPJSYLy	YW	YKL	ZWQIYUNJYPWQ	sSQSRLÙ	tUJKPYLJY	SQM	b_QLU	L̂LUa	_LL]cd	efghf�nKL	ZWQYUSJYWU	IKSOO	IJKLMNOL̀	JWWUMPQSYL	SQM	TLUVWUX	PYI	\WU]̀	PQ	JWWTLUSYPWQ	_PYK	YKL	ZWQIYUNJYPWQ	sSQSRLÙ	tUJKPYLJY	SQM	b_QLÙ	IW	SI	YW	ŜWPM	JWQVOPJỲ	MLOSa	PQ̀	WU	PQYLUVLULQJL	_PYK	YKL	\WU]	WV	WYKLU	sNOYPTOL	oUPXL	ZWQYUSJYWUI	WU	WTLUSYPWQI	WV	YKL	b_QLU[I	W_Q	VWUJLIc	nKL	ZWQYUSJYWU	PI	IWOLOa	ULITWQIPjOL	VWU	YKL	SJJNUSJa	SQM	SMLkNSJa	WV	YKL	IJKLMNOPQR	PQVWUXSYPWQ	PY	TUŴPMLI	YW	YKL	ZWQIYUNJYPWQ	sSQSRLÙ	tUJKPYLJY	SQM	b_QLU	SI	QLJLIISUa	VWU	TULTSUSYPWQ	WV	YKL	ŴLUSOO	oUWpLJY	iJKLMNOL�	YKLULVWUL̀	YKL	ZWQYUSJYWU	PI	IWOLOa	ULITWQIPjOL	VWU	YKL	SJJNUSJa	SQM	SMLkNSJa	WV	YKL	oUWpLJY	iJKLMNOL	vWU	PYI	NTMSYLIy	SI	PY	TLUYSPQI	YW	YKL	ZWQYUSJYWU[I	\WU]cd	efghf�	nls{	li	b�	n�{	{ii{�Z{	YW	YKL	b_QLU	VWU	YKL	ZWQYUSJYWU[I	JWXTOLYPWQ	WV	PYI	\WU]	SQM	JWXTOLYPWQ	WV	YKL	oUWpLJYc	tJJWUMPQROà	YKL	ZWQYUSJYWU	IKSOO	TUWILJNYL	YKL	\WU]	MPOPRLQYOà	NIPQR	INJK	XLSQI	SQM	XLYKWMI	WV	JWQIYUNJYPWQ	PQ	SJJWUM	_PYK	YKL	ULkNPULXLQYI	WV	YKPI	ZWQYUSJY	SQM	SI	_POO	SIINUL	PYI	JWXTOLYPWQ	QWY	OSYLU	YKSQ	YKL	MSYL	ITLJPVPLM	PQ	YKL	ZWQYUSJY	�WJNXLQYI	vWU	WQ	YKL	MSYL	YW	_KPJK	YPXL	VWU	JWXTOLYPWQ	XSa	jL	L~YLQMLM	WQOa	SI	JWQIPIYLQY	_PYK	YKL	YLUXI	WV	YKPI	ZWQYUSJYyc		d	efghf�	nKL	ZWQYUSJYWU	IKSOO	PQJONML	PQ	PYI	jSIL	TUPJL̀	SOO	WNY	WV	ILkNLQJL	\WU]	SQM	SQa	\WU]	ULkNPULM	YW	jL	TLUVWUXLM	MNUPQR	ŴLUYPXL	KWNUI	WU	QWQm_WU]PQR	KWNUI	QLJLIISUa	YW	XSPQYSPQ	YKL	oUWpLJY	iJKLMNOL	WU	SQa	ILTSUSYL	b_QLU[I	XŴLmPQ	IJKLMNOLcd	efghf�	nKL	b_QLU	IKSOO	KŜL	YKL	UPRKY	YW	MPULJY	S	TWIYTWQLXLQY	WU	ULIJKLMNOPQR	WV	SQa	MSYL	WU	YPXL	VWU	YKL	TLUVWUXSQJL	WV	SQa	TSUY	WV	YKL	\WU]	YKSY	XSa	PQYLUVLUL	_PYK	YKL	WTLUSYPWQ	WV	YKL	b_QLU[I	TULXPILI	WU	SQa	YLQSQYI	WU	PQ̂PYLLI	YKLULWVc	nKL	ZWQYUSJYWU	IKSOÒ	NTWQ	YKL	b_QLU[I	ULkNLIỲ	ULIJKLMNOL	SQa	TWUYPWQ	WV	YKL	\WU]	SVVLJYPQR	WTLUSYPWQ	WV	YKL	TULXPILI	MNUPQR	KWNUI	_KLQ	YKL	TULXPILI	SUL	QWY	PQ	WTLUSYPWQc	tQa	TWIYTWQLXLQỲ	ULIJKLMNOPQR	WU	TLUVWUXSQJL	WV	YKL	\WU]	NQMLU	YKPI	iLJYPWQ	�cwxc�	XSa	jL	RUWNQMI	VWU	SQ	L~YLQIPWQ	WV	YKL	ZWQYUSJY	nPXL̀	PV	TLUXPYYLM	SQM	INjpLJY	YW	SOO	TUŴPIPWQI	ULOSYPQR	YW	INJK̀	IW	OWQR	SI	SMMPYPWQSOOa�	vwy	YKL	TLUVWUXSQJL	WV	YKL	\WU]	TWIYTWQLM	WU	ULIJKLMNOLM	_SI	WUPRPQSOOa	TUWTLUOa	IJKLMNOLM	ja	YKL	ZWQYUSJYWU	PQ	JWXTOPSQJL	_PYK	YKL	ULkNPULXLQYI	WV	YKL	ZWQYUSJY	�WJNXLQYI	SQM	v�y	INJK	ULIJKLMNOPQR	WU	TWIYTWQLXLQY	PI	ULkNPULM	IW	YKLUL	PI	QW	MPIUNTYPWQ	WV	YKL	b_QLU[I	QWUXSO	
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IJKLMNOIPQR	OPSTUVOPW	PI	VOQLUJNOIP	NI	OPQNLUSNOIPMT	VKTOXKLY	LKQUTNOPW	ZLI[	SIPQNLUSNOIP\	]	̂_̀a_̀a		bZ	NcK	dIPNLMSNIL	QcMTT	ZMOT	NI	MVcKLK	NI	NcK	MJJLIXKV	eLIfKSN	gScKVUTKR	ON	QcMTT	hMN	PI	MVVONOIPMT	SIQN	NI	ijPKLk	JLI[JNTY	MVIJN	QUSc	INcKL	[KMPQ	MPV	[KNcIVQ	IZ	SIPQNLUSNOIP	MQ	jOTT	[MlK	UJ	ZIL	NcK	NO[K	TIQN	MPV	jOTT	MQQULK	SI[JTKNOIP	OP	MSSILVMPSK	jONc	NcK	MJJLIXKV	eLIfKSN	gScKVUTK\]	̂_̀a_̀̀		mcKP	NcK	dIPNLMSN	nISU[KPNQ	UQK	NcK	NKL[	oSIILVOPMNKo	MPV	oSIILVOPMNOIPo	OP	LKTMNOIP	NI	NcK	dIPNLMSNILR	NcIQK	NKL[Q	QcMTT	LKZKL	NI	NcK	IpTOWMNOIP	IZ	NcK	dIPNLMSNIL	NI	JTMP	MPV	VOLKSN	ONQ	mILl	OP	SIIJKLMNOIP	MPV	SIILVOPMNOIP	jONc	INcKL	qUTNOJTK	eLO[K	dIPNLMSNILQ	MPV	jONc	ijPKLrQ	IjP	ZILSKQ	MN	MTT	NO[KQ	jcKP	NcK	mILl	IZ	NcK	dIPNLMSNIL	IL	ONQ	gUpSIPNLMSNILQ	IXKLTMJQ	IL	VIXKNMOTQ	jONc	INcKL	jILl	MN	NcK	QONKR	NI	NcK	KPV	NcMN	NcK	IXKLMTT	eLIfKSN	mILl	OQ	SMLLOKV	IUN	SIPNOPUIUQTYR	OP	MP	KZZOSOKPNR	jILl[MPTOlK	[MPPKLR	jONcIUN	SIPZTOSN	pKNjKKP	MPY	NLMVKQR	MPV	QI	NcMN	PI	NLMVKR	MN	MPY	NO[KR	SMUQKQ	VKTMY	NI	NcK	WKPKLMT	JLIWLKQQ	IZ	NcK	mILl\]	̂_̀a_̀s	tcK	QScKVUTOPW	MPV	SIILVOPMNOIP	IpTOWMNOIPQ	IZ	dIPQNLUSNOIP	qMPMWKL	UPVKL	NcOQ	dIPNLMSN	MLK	ZIL	NcK	QITK	pKPKZON	IZ	NcK	ijPKLR	MPV	MLK	PIN	OPNKPVKV	NI	SLKMNK	MPY	LOWcNQ	jcMNQIKXKL	OP	ZMXIL	IZ	dIPNLMSNIL\	tcK	dIPNLMSNIL	QcMTT	PIN	cMXK	MPY	dTMO[	jcMNQIKXKL	MWMOPQN	NcK	ijPKL	IL	dIPQNLUSNOIP	qMPMWKL	IL	uLScONKSN	MLOQOPW	IUN	IZ	MPY	MTTKWKV	PKWTKSN	IL	ZMOTULK	IP	NcK	JMLN	IZ	ijPKL	IL	dIPQNLUSNOIP	qMPMWKL	IL	uLScONKSN	NI	QScKVUTK	IL	SIILVOPMNK	NcK	mILl	IZ	NcK	dIPNLMSNIL\]	̂_̀̀	vwxyz{|}~	�|�	��z��{~	�}	}�{	��}{tcK	dIPNLMSNIL	QcMTT	[MOPNMOP	R	MN	NcK	eLIfKSN	QONKR	ZIL	NcK	ijPKLR	OP	MVVONOIP	NI	NcK	eLIfKSN	�KSILV	SIJY	cKTV	pY	NcK	dIPQNLUSNOIP	qMPMWKLR	IPK	SIJY	IZ	NcK	nLMjOPWQR	gJKSOZOSMNOIPQR	uVVKPVMR	dcMPWK	iLVKLQR	dIPQNLUSNOIP	dcMPWK	nOLKSNOXKQR	MPV	INcKL	qIVOZOSMNOIPQR	OP	WIIV	ILVKL	MPV	[MLlKV	SULLKPNTY	NI	OPVOSMNK	ZOKTV	ScMPWKQ	MPV	QKTKSNOIPQ	[MVK	VULOPW	SIPQNLUSNOIPR	MPV	NcK	MJJLIXKV	gcIJ	nLMjOPWQR	eLIVUSN	nMNMR	gM[JTKQR	MPV	QO[OTML	LK�UOLKV	QUp[ONNMTQ\	tcKQK	VISU[KPNQ	QcMTT	pK	MXMOTMpTK	NI	NcK	uLScONKSNR	MPV	ijPKLR	MPV	VKTOXKLKV	NI	NcK	dIPQNLUSNOIP	qMPMWKL	ZIL	QUp[ONNMT	NI	NcK	ijPKL	UJIP	SI[JTKNOIP	IZ	NcK	mILl	MQ	M	LKSILV	IZ	NcK	mILl	MQ	SIPQNLUSNKVR	MPV	QOWPKV	pY	NcK	dIPNLMSNILR	SKLNOZYOPW	NcMN	NcKY	QcIj	SI[JTKNK	K�MSN	oMQ�pUOTNo	SIPVONOIPQR	QNMNOPW	QO�KQR	lOPV	IZ	[MNKLOMTQR	XONMT	JOJOPWR	SIPVUON	TISMNOIPQ	MPV	QO[OTML	[MNNKLQ\		eLIfKSN	�KSILV	nISU[KPNQ	MLK	cKLKpY	[MVK	JMLN	IZ	NcOQ	JMLMWLMJc\]	̂_̀̀_̀_̀	�MSc	eLO[K	dIPNLMSNIL	QcMTT	JLIXOVK	M	SIJY	IZ	VMOTY	ZOKTV	LKJILNQ	NI	NcK	dIPQNLUSNOIP	qMPMWKL	MN	NcK	KPV	IZ	KMSc	jKKl\]	̂_̀̀_̀_s	tcK	dIPNLMSNIL	QcMTT	[MOPNMOP	MN	NcK	eLIfKSN	QONKR	MPV	QcMTT	[MlK	MXMOTMpTK	NI	ijPKL	MPV	uLScONKSNR	IPK	LKSILV	SIJY	IZ	NcK	nLMjOPWQ	hNcK	o�KSILV	nLMjOPWQok	OP	WIIV	ILVKL\]	̂_̀̀_̀_̂	tcK	�KSILV	nLMjOPWQ	QcMTT	pK	JLKJMLKV	MPV	UJVMNKV	VULOPW	NcK	JLIQKSUNOIP	IZ	NcK	mILl\	]	̂_̀̀_̀_�	�OPMT	JMY[KPN	MPV	MPY	LKNMOPMWK	QcMTT	PIN	pK	VUK	MPV	IjOPW	NI	dIPNLMSNIL	UPNOT	NcK	nLMjOPWQ	LKSKOXK	NcK	MJJLIXMT	ZLI[	NcK	uLScONKSN	MPV	NcK	ijPKL	hMPV	MTT	INcKL	STIQK�IUN	LK�UOLK[KPNQ	MLK	[KNk\]	̂_̀̀_̀_�	tcK	dIPNLMSNIL	QcMTT	[MOPNMOP	MTT	MJJLIXKV	JKL[ON	VLMjOPWQ	OP	M	[MPPKL	QI	MQ	NI	[MlK	NcK[	MSSKQQOpTK	NI	WIXKLP[KPN	OPQJKSNILQ	MPV	INcKL	MUNcILO�KV	MWKPSOKQ\		uTT	MJJLIXKV	nLMjOPWQ	QcMTT	pK	jLMJJKVR	[MLlKV	MPV	VKTOXKLKV	NI	NcK	ijPKL	jONcOP	NcOLNY	h��k	VMYQ	IZ	ZOPMT	SI[JTKNOIP	IZ	NcK	mILl\]	̂_̀̀_s		tcK	dIPNLMSNIL	QcMTT	[MOPNMOP	SULLKPN	MN	NcK	QONK	MN	TKMQN	IPK	h�k	QKN	IZ	LKSILV	dIPNLMSN	nLMjOPWQ	IP	jcOSc	QcMTT	pK	QcIjP	OP	M	PKMN	MPV	MSSULMNK	[MPPKL	NcK	MSNUMT	OPQNMTTMNOIP	IZ	NcK	mILlR	OPVOSMNOPW	NcKLKIP	MPY	XMLOMNOIPQ	ZLI[	NcK	dIPNLMSN	nLMjOPWQ\		dcMPWKQR	jcKNcKL	LKQUTNOPW	ZLI[	ZIL[MT	dcMPWK	iLVKLQR	dIPQNLUSNOIP	dcMPWK	nOLKSNOXKQR	IL	INcKL	OPQNLUSNOIPQ	OQQUKV	pY	NcK	dIPQNLUSNOIP	qMPMWKL	IL	uLScONKSNR	QcMTT	pK	LKSILVKV	MPV	QcMTT	OPSTUVK	jONcIUN	TO[ONMNOIP	ScMPWK	OP	QO�KQR	WLMVKQR	TISMNOIPQ	MPV	VO[KPQOIPQR	MPV	QUpQNONUNKV	[MNKLOMTQ\]	̂_̀̀_s_̀		tcOQ	JLISKQQ	QcMTT	OPSILJILMNK	pINc	NcK	ScMPWKQ	PINKV	MpIXK	MPV	MTT	INcKL	VKXOMNOIPQ	ZLI[	NcK	ILOWOPMT	nLMjOPWQR	jcKNcKL	LKQUTNOPW	ZLI[	eLIfKSN	SIPVONOIPQ	KPSIUPNKLKV	ZIL	ZLI[	MPY	INcKL	SMUQK\		eLOPSOJMT	VO[KPQOIPQ	IZ	SIPSKMTKV	jILl	QcMTT	pK	LKSILVKV\]	̂_̀̀_s_s		uN	NcK	SI[JTKNOIP	IZ	NcK	eLIfKSNR	NcKQK	JLOPNQ	QcMTT	pK	QUp[ONNKV	NI	NcK	dIPQNLUSNOIP	qMPMWKL	ZIL	uLScONKSNrQ	ZOPMT	OPQJKSNOIP	MPV	SI[[KPN\		tcK	dIPNLMSNIL	QcMTT	LKXOQK	NcKQK	VLMjOPWQ	MQ	LK�UOLKV	pY	uLScONKSN	ZIL	TKWOpOTONY	MPV	MSSULMSYR	MPV	NcKY	QcMTT	pK	QUp[ONNKV	NI	dIPQNLUSNOIP	qMPMWKL	MPV	uLScONKSN	ZIL	ijPKLrQ	LKSILVQ\	tcOQ	QcMTT	MTQI	OPSTUVK	MP	KTKSNLIPOS	SIJY	IZ	MTT	QUSc	VISU[KPNQ	NLMPQ[ONNKV	NI	NcK	dIPQNLUSNOIP	qMPMWKL	ZIL	NcK	ijPKL\
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H	IJKKJI	LMN	OPQRSTURPS	VMTWW	XSNXTSN	TQY	ZT[QRT[Q	V[\QNY	YT[W]	WP\V	TQY	SNXPSRV	UPQRT[Q[Q\	TZPQ\	PRMNS	RM[Q\V̂	RMN	OPQRSTURPS_V	NZXWP]NNV	TR	RMN	V[RǸ	RMN	abcUPQRSTURPSV	TR	RMN	V[RN	TQY	QbZcNS	Pd	NZXWP]NNV	Pd	NTUM̀	RMN	\NQNSTW	ePSf	gTQY	WPUTR[PQ	Pd	VTZNh	XNSdPSZNY	c]	OPQRSTURPS	TQYiPS	abcUPQRSTURPSV̀	RNZXNSTRbSN	TQY	eNTRMNS	UPQY[R[PQV̀	TQY	YNVUS[XR[PQ	[Q	SNTVPQTcWN	YNRT[W	Pd	TQ]	NjRSTPSY[QTS]	PS	VXNU[TW	PUUbSSNQUNV	PS	XSPcWNZV	NQUPbQRNSNY	TQY	PRMNS	V[Z[WTS	SNWNkTQR	YTRT	TV	OPQVRSbUR[PQ	lTQT\NS	PS	meQNS	ZT]	SNTVPQTcW]	SNnb[SNo	OPQRSTURPS	VMTWW	ZTfN	TWW	VbUM	WP\V	TQY	SNXPSRV	TkT[WTcWN	RP	OPQVRSbUR[PQ	lTQT\NS	TQY	meQNS	TR	TWW	R[ZNV	TQY	VMTWW	[ZZNY[TRNW]	YNW[kNS	UPX[NV	Pd	VbUM	RP	OPQVRSbUR[PQ	lTQT\NS	TQY	meQNS	XSPZXRW]	bXPQ	SNnbNVRo	H	IJKKJp		LMN	OPQRSTURPS	VMTWW	ZT[QRT[Q	PQ	V[RN	TQY	VMTWW	XSPk[YN	RP	OPQVRSbUR[PQ	lTQT\NS	TQY	meQNSq	TV	OPQVRSbUR[PQ	lTQT\NS	PS	meQNS	ZT]	SNnbNVRq	UPX[NV	Pd	TWW	UPSSNVXPQYNQUNq	ZNZPSTQYT	TQY	cbWWNR[QV	TQY	PRMNS	W[fN	YPUbZNQRV	RP	TQY	dSPZ	RMN	OPQVRSbUR[PQ	lTQT\NSq	rSUM[RNURq	UPQVbWRTQRVq	abcUPQRSTURPSVq	VbXXW[NSVq	XbcW[U	T\NQU[NVq	TQY	PRMNSV	PQ	PS	SNWTR[Q\	RP	RMN	sPSf	Pd	RM[V	OPQRSTURoH	IJKt	uvwx	yz{|}~���	�zw����	y{�{�	{~�	u{�x���H	IJKtJK	aMPX	�STe[Q\V	TSN	YSTe[Q\Vq	Y[T\STZVq	VUMNYbWNVq	TQY	PRMNS	YTRT	VXNU[TWW]	XSNXTSNY	dPS	RMN	sPSf	c]	RMN	OPQRSTURPS	PS	T	abcUPQRSTURPSq	abc�VbcUPQRSTURPSq	ZTQbdTURbSNSq	VbXXW[NSq	PS	Y[VRS[cbRPS	RP	[WWbVRSTRN	VPZN	XPSR[PQ	Pd	RMN	sPSfo	�aMPX	�STe[Q\V�	TV	bVNY	MNSN[Q	[QUWbYNV	dTcS[UTR[PQq	NSNUR[PQq	WT]PbR	TQY	VNRR[Q\	YSTe[Q\V̀	ZTQbdTURbSNSV_	VRTQYTSY	YSTe[Q\V̀	VTZXWNV̀	VUMNYbWNV̀	YNVUS[XR[kN	W[RNSTRbSNq	UTRTWP\V	TQY	cSPUMbSNV̀	XNSdPSZTQUN	TQY	RNVR	YTRT̀	UTWUbWTR[PQV̀	e[S[Q\	TQY	UPQRSPW	Y[T\STZV̀	TWW	PRMNS	YSTe[Q\V	TQY	YNVUS[XR[kN	YTRT	XNSRT[Q[Q\	RP	ZTRNS[TWVq	Nnb[XZNQRq	X[X[Q\q	YbUR	TQY	UPQYb[R	V]VRNZV	TQY	ZNRMPYV	Pd	UPQVRSbUR[PQ	TV	ZT]	cN	SNnb[SNY	RP	VMPe	RMTR	RMN	ZTRNS[TWVq	Nnb[XZNQR	PS	V]VRNZV	TQY	RMN	XPV[R[PQ	RMNSNPd	UPQdPSZ	RP	RMN	OPQRSTUR	�PUbZNQRVo	aMPX	�STe[Q\V	VMTWW	NVRTcW[VM	RMN	TURbTW	YNRT[W	Pd	TWW	ZTQbdTURbSNY	PS	dTcS[UTRNY	[RNZV̀	[QY[UTRN	XSPXNS	SNWTR[PQ	RP	TY�P[Q[Q\	sPSf̀	TZXW[d]	YNV[\Q	YNRT[WV	Pd	ZNUMTQ[UTW	TQY	NWNURS[UTW	Nnb[XZNQR	[Q	XSPXNS	SNWTR[PQ	RP	XM]V[UTW	VXTUNV	[Q	RMN	VRSbURbSǸ	TQY	[QUPSXPSTRN	Z[QPS	UMTQ\NV	Pd	UPQVRSbUR[PQ	RP	Vb[R	TURbTW	UPQY[R[PQVo		mQN	UPZXWNRN	VNR	Pd	TWW	XSPYbUR	YTRT	TQY	TXXSPkNY	aMPX	�STe[Q\V	VMTWW	cN	VbcZ[RRNY	RP	RMN	meQNS	TV	XTSR	Pd	RMN	UWPVN�PbR	SNnb[SNZNQRVH	IJKtJt	�SPYbUR	�TRT	TSN	[WWbVRSTR[PQVq	VRTQYTSY	VUMNYbWNVq	XNSdPSZTQUN	UMTSRVq	[QVRSbUR[PQVq	cSPUMbSNVq	Y[T\STZVq	TQY	PRMNS	[QdPSZTR[PQ	dbSQ[VMNY	c]	RMN	OPQRSTURPS	RP	[WWbVRSTRN	ZTRNS[TWV	PS	Nnb[XZNQR	dPS	VPZN	XPSR[PQ	Pd	RMN	sPSfoH	IJKtJI	aTZXWNV	TSN	XM]V[UTW	NjTZXWNV	RMTR	[WWbVRSTRN	ZTRNS[TWVq	Nnb[XZNQRq	PS	ePSfZTQVM[Xq	TQY	NVRTcW[VM	VRTQYTSYV	c]	eM[UM	RMN	sPSf	e[WW	cN	�bY\NYoH	IJKtJIJK	LMN	OPQRSTURPS	VMTWW	VbcZ[R	dPS	SNk[Ne	RP	RMN	rSUM[RNUR	RMSPb\M	RMN	OPQVRSbUR[PQ	lTQT\NS	VTZXWNV	Pd	ZTRNS[TWV	W[VRNY	bQYNS	NTUM	VNUR[PQ	Pd	RMN	aXNU[d[UTR[PQVo		aTZXWNV	VMTWW	cN	XSPXNSW]	WTcNWNY	dPS	[YNQR[d[UTR[PQq	UPQV[VR[Q\	Pd	RMN	dPWWPe[Q\̂		�Pc	R[RWNVq	VTZXWN	QbZcNSq	VbcZ[VV[PQ	QbZcNSq	TQY	WTcNW	WTS\N	NQPb\M	RP	SNUN[kN	rSUM[RNUR_V	VRTZXVoH	IJKtJIJt	LMN	OPQRSTURPS	VMTWW	QPR	UPZZNQUN	ePSf	bQYNS	VNUR[PQV	Pd	RMN	VXNU[d[UTR[PQV	bQR[W	RMN	rSUM[RNUR_V	TXXSPkTW	[Q	eS[R[Q\	[V	PcRT[QNY	dPS	TWW	W[VRNY	VTZXWNVoH	IJKtJIJI	LMN	OPQRSTURPS	VMTWW	QPR	UPQVRSbN	TXXSPkTW	Pd	TYkTQUN	VTZXWNV	TV	RPRTW	\bTSTQRNN	Pd	TUUNXRTQUN	Pd	ZTRNS[TWVo		lTRNS[TWV	e[WW	cN	Vbc�NURNY	RP	d[NWY	[QVXNUR[PQVq	dSPZ	R[ZN	RP	R[ZNq	TV	ePSf	XSP\SNVVNVoH	IJKtJIJp	aTZXWNV	Pd	VXNU[d[U	ZTQbdTURbSNY	XSPYbURV	VMTWW	cN	TUUPZXTQ[NY	e[RM	TXXSPXS[TRN	ZTQbdTURbSNS_V	W[RNSTRbSN	TR	R[ZN	Pd	VbcZ[VV[PQoH	IJKtJp	aMPX	�STe[Q\Vq	�SPYbUR	�TRTq	aTZXWNVq	TQY	V[Z[WTS	VbcZ[RRTWV	TSN	QPR	OPQRSTUR	�PUbZNQRVo	LMN[S	XbSXPVN	[V	RP	YNZPQVRSTRN	MPe	RMN	OPQRSTURPS	XSPXPVNV	RP	UPQdPSZ	RP	RMN	[QdPSZTR[PQ	\[kNQ	TQY	RMN	YNV[\Q	UPQUNXR	NjXSNVVNY	[Q	RMN	OPQRSTUR	�PUbZNQRV	dPS	RMPVN	XPSR[PQV	Pd	RMN	sPSf	dPS	eM[UM	RMN	OPQRSTUR	�PUbZNQRV	SNnb[SN	VbcZ[RRTWVo	�Nk[Ne	c]	RMN	rSUM[RNUR	TQY	OPQVRSbUR[PQ	lTQT\NS	[V	Vbc�NUR	RP	RMN	W[Z[RTR[PQV	Pd	aNUR[PQV	�o�o��	RMSPb\M	�o�o��o	�QdPSZTR[PQTW	VbcZ[RRTWV	bXPQ	eM[UM	RMN	OPQVRSbUR[PQ	lTQT\NS	TQY	rSUM[RNUR	TSN	QPR	NjXNURNY	RP	RTfN	SNVXPQV[kN	TUR[PQ	ZT]	cN	VP	[YNQR[d[NY	[Q	RMN	OPQRSTUR	�PUbZNQRVo	abcZ[RRTWV	RMTR	TSN	QPR	SNnb[SNY	c]	RMN	OPQRSTUR	�PUbZNQRV	ZT]	cN	SNRbSQNY	c]	RMN	OPQVRSbUR[PQ	lTQT\NS	PS	rSUM[RNUR	e[RMPbR	TUR[PQoH	IJKtJ�	LMN	OPQRSTURPS	VMTWW	SNk[Ne	dPS	UPZXW[TQUN	e[RM	RMN	OPQRSTUR	�PUbZNQRVq	TXXSPkNq	TQY	VbcZ[R	RP	RMN	OPQVRSbUR[PQ	lTQT\NSq	aMPX	�STe[Q\Vq	�SPYbUR	�TRTq	aTZXWNVq	TQY	V[Z[WTS	VbcZ[RRTWV	SNnb[SNY	c]	RMN	OPQRSTUR	�PUbZNQRVq	e[RM	SNTVPQTcWN	XSPZXRQNVV	TQY	[Q	VbUM	VNnbNQUN	TV	RP	UTbVN	QP	YNWT]	[Q	RMN	sPSf	PS	[Q	RMN	TUR[k[R[NV	Pd	
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IJKLM	NIOJMPQJIMRS	TLUPMPJL	NIOJMPQJIMRS	IM	JKL	VWOLMXR	IWO	YIMQLRZ	[KL	NIOJMPQJIM	RKP\\	QIIULMPJL	W]JK	JKL	NIORJM̂QJ]IO	_POP̀LM	]O	JKL	QIIMa]OPJ]IO	IY	JKL	NIOJMPQJIMXR	TKIU	bMPW]ÒRS	cMIâQJ	bPJPS	TPdU\LRS	POa	R]d]\PM	R̂ed]JJP\R	W]JK	ML\PJLa	aIQ̂dLOJR	R̂ed]JJLa	ef	IJKLM	NIOJMPQJIMRZ		NIOJMPQJIM	RKP\\	MLg]LW	P\\	R̂ed]RR]IOR	YIM	QIdU\LJLOLRRZ		NIOJMPQJIM	]R	MLRUIOR]e\L	JI	RJPdU	P\\	TKIU	bMPW]ÒR	UM]IM	JI	R̂ed]RR]IO	JI	JKL	NIORJM̂QJ]IO	_POP̀LM	POa	hMQK]JLQJZ		h\\	]OYIMdPJ]IO	MLîLRJLa	]O	JKL	NIOJMPQJ	bIQ̂dLOJR	IM	IJKLMW]RL	ef	JKL	NIORJM̂QJ]IO	_POP̀LM	IM	hMQK]JLQJ	RKP\\	eL	UMIg]aLa	ef	NIOJMPQJIM	]O	JKL	YIMd	POa	YI\\IW]Ò	R̂QK	UMIQLâMLR	UMLRQM]eLa	ef	JKL	NIORJM̂QJ]IO	_POP̀LM	POa	JKL	hMQK]JLQJZ		T̂ed]JJP\Rj	TKIU	bMPW]ÒR	W]\\	eL	MLĴMOLa	W]JKÎJ	MLg]LW	]Y	JKL	]OYIMdPJ]IO	]R	OIJ	UMIg]aLa	PR	MLî]MLa	IM	]Y	UMIQLâMLR	PR	UMLRQM]eLa	PML	OIJ	YI\\IWLa	JI	JKL	NIORJM̂QJ]IO	_POP̀LMXR	IM	hMQK]JLQJXR	RPJ]RYPQJ]IOZk	lmnompmn	NIOJMPQJIM	RKP\\	̀LOLMPJL	P	QIdU\LJL	qT̂ed]JJP\	rÌq	W]JK]O	IOL	stu	QP\LOaPM	WLLv	IY	]RR̂POQL	IY	P	wIJ]QL	JI	cMIQLLa	IM	QIddLOQLdLOJ	IY	xIMvS	WK]QKLgLM	]R	LPM\]LMZ		[K]R	\Ì	RKP\\	\]RJ	P\\	MLî]MLa	R̂ed]JJP\R	RULQ]Y]Q	JI	JKL	JMPaL	PR	aLJP]\La	]O	JKL	cMIyLQJ	_PÔP\jTULQ]Y]QPJ]IORZ	zY	NIORJM̂QJ]IO	_POP̀LM	UMIg]aLR	P	YIMd	YIM	QIdU\]POQL	W]JK	JKL	JLMdR	IY	JK]R	TLQJ]IOS	R̂QK	YIMd	RKP\\	eL	̂RLa	ef	NIOJMPQJIMZk	lmnompmo	h\\	R̂ed]RR]IOR	RKP\\	eL	RLOJ	JI	JKL	NIORJM̂QJ]IO	_POP̀LM	POa	hMQK]JLQJ	ef	POf	dLJKIa	MLî]MLa	ef	NIORJM̂QJ]IO	_POP̀LM	POa	hMQK]JLQJ	YIM	R̂QK	R̂ed]RR]IOZk	lmnompml			NIOJMPQJIM	RKP\\	UMIg]aL	IOL	JMPORd]JJP\	YIM	LPQK	R̂ed]RR]IO	UPQvP̀L	]aLOJ]Yf]Ò	LPQK	̂O]îL	R̂ed]RR]IO	]Oa]g]âP\\fZ		{IM	LPQK	R̂ed]JJP\	W]JK	JKL	R̂ed]RR]IO	UPQvP̀LS	JKL	NIOJMPQJIM	RKP\\	]aLOJ]Yf	JKL	\LÒJK	IY	JKL	aL\]gLMf	J]dL	POa	JKL	OLQLRRPMf	q\PRJ	aPJLq	PO	]JLd	dPf	eL	MLQL]gLa	IO	R]JLZ		NIOJMPQJIM	RKP\\	vLLU	P	\Ì	IY	P\\	IY	]JR	R̂ed]RR]IOR	]O	P	dPOOLM	MLPRIOPe\f	UMLRQM]eLa	ef	JKL	NIORJM̂QJ]IO	_POP̀LM	POa	hMQK]JLQJZk	lmnom|	}f	R̂ed]JJ]Ò	TKIU	bMPW]ÒRS	cMIâQJ	bPJPS	TPdU\LRS	POa	R]d]\PM	R̂ed]JJP\RS	JKL	NIOJMPQJIM	MLUMLRLOJR	JI	JKL	VWOLMS	NIORJM̂QJ]IO	_POP̀LMS	POa	hMQK]JLQJS	JKPJ	JKL	NIOJMPQJIM	KPR	stu	MLg]LWLa	POa	PUUMIgLa	JKLdS	s~u	aLJLMd]OLa	POa	gLM]Y]La	dPJLM]P\RS	Y]L\a	dLPR̂MLdLOJR	POa	Y]L\a	QIORJM̂QJ]IO	QM]JLM]P	ML\PJLa	JKLMLJIS	IM	W]\\	aI	RIS	POa	s�u	QKLQvLa	POa	QIIMa]OPJLa	JKL	]OYIMdPJ]IO	QIOJP]OLa	W]JK]O	R̂QK	R̂ed]JJP\R	W]JK	JKL	MLî]MLdLOJR	IY	JKL	xIMv	POa	IY	JKL	NIOJMPQJ	bIQ̂dLOJRZ	[KL	hMQK]JLQJXR	MLg]LW	IY	R̂QK	TKIU	bMPW]Ò	POa	R̂ed]JJP\R	]R	YIM	JKL	ÛMUIRL	IY	QKLQv]Ò	YIM	QIOYIMdPOQL	W]JK	]OYIMdPJ]IO	̀]gLO	POa	JKL	aLR]̀O	QIOQLUJ	L�UMLRRLa	]O	JKL	NIOJMPQJ	bIQ̂dLOJR�	POa	OIJ	YIM	JKL	ÛMUIRL	IY	aLJLMd]O]Ò	JKL	PQQ̂MPQf	POa	QIdU\LJLOLRR	IY	aLJP]\R	R̂QK	PR	Y]L\ajR]JL	a]dLOR]IOR	POa	îPOJ]J]LRS	IM	YIM	R̂eRJPOJ]PJ]Ò	]ORJM̂QJ]IOR	YIM	]ORJP\\PJ]IO	IM	ULMYIMdPOQL	IY	Lî]UdLOJ	IM	RfRJLdRS	P\\	IY	WK]QK	MLdP]O	JKL	MLRUIOR]e]\]Jf	IY	JKL	NIOJMPQJIM	PR	MLî]MLa	ef	JKL	NIOJMPQJ	bIQ̂dLOJRZ	[KL	hMQK]JLQJXR	MLg]LW	IY	JKL	NIOJMPQJIMXR	R̂ed]JJP\R	RKP\\	OIJ	ML\]LgL	JKL	NIOJMPQJIM	IY	]JR	Ie\]̀PJ]IOR	̂OaLM	JKL	NIOJMPQJ	bIQ̂dLOJRZ	[KL	hMQK]JLQJXR	MLg]LW	RKP\\	OIJ	QIORJ]ĴJL	PUUMIgP\	IY	RPYLJf	UMLQP̂J]IOR	IMS	̂O\LRR	IJKLMW]RL	RULQ]Y]QP\\f	RJPJLa	ef	JKL	hMQK]JLQJS	IY	POf	QIORJM̂QJ]IO	dLPORS	dLJKIaRS	JLQKO]îLRS	RLîLOQLR	IM	UMIQLâMLRZ	[KL	hMQK]JLQJXR	PUUMIgP\	IY	P	RULQ]Y]Q	]JLd	RKP\\	OIJ	]Oa]QPJL	PUUMIgP\	IY	PO	PRRLde\f	IY	WK]QK	JKL	]JLd	]R	P	QIdUIOLOJZk	lmnom�	[KL	NIOJMPQJIM	RKP\\	ULMYIMd	OI	UIMJ]IO	IY	JKL	xIMv	YIM	WK]QK	JKL	NIOJMPQJ	bIQ̂dLOJR	MLî]ML	R̂ed]JJP\	POa	MLg]LW	IY	TKIU	bMPW]ÒRS	cMIâQJ	bPJPS	TPdU\LRS	IM	R]d]\PM	R̂ed]JJP\RS	̂OJ]\	JKL	MLRULQJ]gL	R̂ed]JJP\	KPR	eLLO	MLg]LWLa	POa	PUUMIgLa	ef	JKL	hMQK]JLQJZ	[KL	NIOJMPQJIM	RKP\\	eL	MLRUIOR]e\L	YIM	P\\	QIRJ	POa	L�ULORL	ML\PJ]Ò	JI	POf	WIMv	ULMYIMdLa	ef	]J	]O	g]I\PJ]IO	IY	JK]R	TLQJ]IOZk	lmnom�	[KL	xIMv	RKP\\	eL	]O	PQQIMaPOQL	W]JK	PUUMIgLa	R̂ed]JJP\R	L�QLUJ	JKPJ	JKL	NIOJMPQJIM	RKP\\	OIJ	eL	ML\]LgLa	IY	MLRUIOR]e]\]Jf	YIM	aLg]PJ]IOR	YMId	JKL	MLî]MLdLOJR	IY	JKL	NIOJMPQJ	bIQ̂dLOJR	ef	JKL	hMQK]JLQJXR	PUUMIgP\	IY	TKIU	bMPW]ÒRS	cMIâQJ	bPJPS	TPdU\LRS	IM	R]d]\PM	R̂ed]JJP\RS	̂O\LRR	JKL	NIOJMPQJIM	KPR	RULQ]Y]QP\\f	OIJ]Y]La	JKL	NIORJM̂QJ]IO	_POP̀LM	POa	hMQK]JLQJ	]O	WM]J]Ò	IY	R̂QK	aLg]PJ]IO	PJ	JKL	J]dL	IY	R̂ed]JJP\	POa	stu	JKL	hMQK]JLQJ	KPR	̀]gLO	WM]JJLO	PUUMIgP\	JI	JKL	RULQ]Y]Q	aLg]PJ]IO	PR	P	d]OIM	QKPÒL	]O	JKL	xIMvS	IM	s~u	P	NKPÒL	VMaLM	IM	NIORJM̂QJ]IO	NKPÒL	b]MLQJ]gL	KPR	eLLO	]RR̂La	P̂JKIM]�]Ò	JKL	aLg]PJ]IOZ	[KL	NIOJMPQJIM	RKP\\	OIJ	eL	ML\]LgLa	IY	MLRUIOR]e]\]Jf	YIM	LMMIMR	IM	Id]RR]IOR	]O	TKIU	bMPW]ÒRS	cMIâQJ	bPJPS	TPdU\LRS	IM	R]d]\PM	R̂ed]JJP\RS	ef	JKL	hMQK]JLQJXR	PUUMIgP\	JKLMLIYZk	lmnom�	[KL	NIOJMPQJIM	RKP\\	a]MLQJ	RULQ]Y]Q	PJJLOJ]IOS	]O	WM]J]Ò	IM	IO	MLR̂ed]JJLa	TKIU	bMPW]ÒRS	cMIâQJ	bPJPS	TPdU\LRS	IM	R]d]\PM	R̂ed]JJP\RS	JI	MLg]R]IOR	IJKLM	JKPO	JKIRL	MLîLRJLa	ef	JKL	NIORJM̂QJ]IO	_POP̀LM	POa	hMQK]JLQJ	IO	UMLg]ÎR	R̂ed]JJP\RZ	zO	JKL	PeRLOQL	IY	R̂QK	OIJ]QLS	JKL	hMQK]JLQJXR	PUUMIgP\	IY	P	MLR̂ed]RR]IO	RKP\\	OIJ	PUU\f	JI	R̂QK	MLg]R]IORZk	lmnomn�	[KL	NIOJMPQJIM	RKP\\	OIJ	eL	MLî]MLa	JI	UMIg]aL	UMIYLRR]IOP\	RLMg]QLR	JKPJ	QIORJ]ĴJL	JKL	UMPQJ]QL	IY	PMQK]JLQĴML	IM	LÒ]OLLM]Ò	̂O\LRR	R̂QK	RLMg]QLR	PML	RULQ]Y]QP\\f	MLî]MLa	ef	JKL	NIOJMPQJ	bIQ̂dLOJR	YIM	P	UIMJ]IO	IY	
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IJK	LMNO	MN	PQRKSS	IJK	TMQINUVIMN	QKKWS	IM	XNMYZWK	SPVJ	SKNYZVKS	ZQ	MNWKN	IM	VUNN[	MPI	IJK	TMQINUVIMN\S	NKSXMQSZ]ZRZIZKS	M̂N	VMQSINPVIZMQ	_KUQS̀	_KIJMWS̀	IKVJQZaPKS̀	SKaPKQVKS̀	UQW	XNMVKWPNKSb	cJK	TMQINUVIMN	SJURR	QMI	]K	NKaPZNKW	IM	XNMYZWK	XNM̂KSSZMQUR	SKNYZVKS	ZQ	YZMRUIZMQ	M̂	UXXRZVU]RK	RUdbe	fghighjgh	k̂	XNM̂KSSZMQUR	WKSZlQ	SKNYZVKS	MN	VKNIẐZVUIZMQS	][	U	WKSZlQ	XNM̂KSSZMQUR	NKRUIKW	IM	S[SIK_S̀	_UIKNZURS̀	MN	KaPZX_KQI	UNK	SXKVẐZVURR[	NKaPZNKW	M̂	IJK	TMQINUVIMN	][	IJK	TMQINUVI	mMVP_KQIS̀	IJK	ndQKN	UQW	IJK	oNVJZIKVI	dZRR	SXKVẐ[	URR	XKN̂MN_UQVK	UQW	WKSZlQ	VNZIKNZU	IJUI	SPVJ	SKNYZVKS	_PSI	SUIZŜ[b	cJK	TMQINUVIMN	SJURR	]K	KQIZIRKW	IM	NKR[	PXMQ	IJK	UWKaPUV[	UQW	UVVPNUV[	M̂	IJK	XKN̂MN_UQVK	UQW	WKSZlQ	VNZIKNZU	XNMYZWKW	ZQ	IJK	TMQINUVI	mMVP_KQISb	cJK	TMQINUVIMN	SJURR	VUPSK	SPVJ	SKNYZVKS	MN	VKNIẐZVUIZMQS	IM	]K	XNMYZWKW	][	UQ	UXXNMXNZUIKR[	RZVKQSKW	WKSZlQ	XNM̂KSSZMQUR̀	dJMSK	SZlQUIPNK	UQW	SKUR	SJURR	UXXKUN	MQ	URR	WNUdZQlS̀	VURVPRUIZMQS̀	SXKVẐZVUIZMQS̀	VKNIẐZVUIZMQS̀	pJMX	mNUdZQlS̀	UQW	MIJKN	SP]_ZIIURS	XNKXUNKW	][	SPVJ	XNM̂KSSZMQURb	pJMX	mNUdZQlS̀	UQW	MIJKN	SP]_ZIIURS	NKRUIKW	IM	IJK	LMNÒ	WKSZlQKW	MN	VKNIẐZKW	][	SPVJ	XNM̂KSSZMQUR̀	Ẑ	XNKXUNKW	][	MIJKNS̀	SJURR	]KUN	SPVJ	XNM̂KSSZMQUR\S	dNZIIKQ	UXXNMYUR	dJKQ	SP]_ZIIKW	IM	IJK	oNVJZIKVIb	cJK	ndQKǸ	IJK	oNVJZIKVÌ	UQW	IJK	TMQSINPVIZMQ	qUQUlKN	SJURR	]K	KQIZIRKW	IM	NKR[	PXMQ	IJK	UWKaPUV[	UQW	UVVPNUV[	M̂	IJK	SKNYZVKS̀	VKNIẐZVUIZMQS̀	UQW	UXXNMYURS	XKN̂MN_KW	MN	XNMYZWKW	][	SPVJ	WKSZlQ	XNM̂KSSZMQURS̀	XNMYZWKW	IJK	ndQKN	UQW	oNVJZIKVI	JUYK	SXKVẐZKW	IM	IJK	TMQINUVIMN	IJK	XKN̂MN_UQVK	UQW	WKSZlQ	VNZIKNZU	IJUI	SPVJ	SKNYZVKS	_PSI	SUIZŜ[b	rPNSPUQI	IM	IJZS	pKVIZMQ	sbtubtv̀	IJK	oNVJZIKVI	dZRR	NKYZKd	UQW	UXXNMYK	MN	IUOK	MIJKN	UXXNMXNZUIK	UVIZMQ	MQ	SP]_ZIIURS	MQR[	̂MN	IJK	RZ_ZIKW	XPNXMSK	M̂	VJKVOZQl	̂MN	VMQ̂MN_UQVK	dZIJ	ZQ̂MN_UIZMQ	lZYKQ	UQW	IJK	WKSZlQ	VMQVKXI	KwXNKSSKW	ZQ	IJK	TMQINUVI	mMVP_KQISb	cJK	TMQSINPVIZMQ	qUQUlKN	SJURR	NKYZKd	SP]_ZIIURS	̂MN	SKaPKQVZQl̀	VMQSINPVIU]ZRZI[̀	UQW	VMMNWZQUIZMQ	Z_XUVIS	MQ	MIJKN	TMQINUVIMNSbe	fghighjgi	k̂	IJK	TMQINUVI	mMVP_KQIS	NKaPZNK	IJK	TMQINUVIMN\S	WKSZlQ	XNM̂KSSZMQUR	IM	VKNIẐ[	IJUI	IJK	LMNO	JUS	]KKQ	XKN̂MN_KW	ZQ	UVVMNWUQVK	dZIJ	IJK	WKSZlQ	VNZIKNZÙ	IJK	TMQINUVIMN	SJURR	̂PNQZSJ	SPVJ	VKNIẐZVUIZMQS	IM	IJK	TMQSINPVIZMQ	qUQUlKN	UQW	oNVJZIKVI	UI	IJK	IZ_K	UQW	ZQ	IJK	̂MN_	SXKVẐZKW	][	IJK	oNVJZIKVIbe	fghighh	TMQINUVIMN	ZS	NKSXMQSZ]RK	̂MN	XNMYZWZQl	UQ[	NKaPZNKW	_MVOxPXS	NKaPZNKW	][	IJK	TMQINUVI	mMVP_KQIS	MPI	M̂	SKaPKQVK	US	QKKWKW	̂MN	IJK	rNMyKVIbe	fghighz	cJK	TMQINUVIMN	ZS	NKaPZNKW	IM	XNMYZWK	URR	SP]_ZIIURS	̂MN	IJK	oNVJZIKVI\S	NKYZKd{	URR	SP]_ZIIURS	IM	]K	XNMYZWKW	IM	IJK	oNVJZIKVI	][	IJK	pP]_ZIIUR	WKUWRZQKS	QMIKW	ZQ	IJK	TMQINUVI	mMVP_KQISb	cJK	oNVJZIKVI\S	NKYZKd	M̂	TMQINUVIMN\S	SP]_ZIIURS	dZRR	]K	RZ_ZIKW	IM	IJK	IZ_K	XNKVKWZQl	IJK	pP]_ZIIUR	WKUWRZQK		UQW	dZRR	VMQSZSI	M̂	UQ	KwU_ZQUIZMQ	M̂	UQ	ZQZIZUR	SP]_ZIIUR	UQW	IdM	|u}		NKSP]_ZIIURSb	cJK	ndQKN	ZS	KQIZIRKW	IM	M]IUZQ	NKZ_]PNSK_KQI	̂NM_	IJK	TMQINUVIMN	̂MN	U_MPQIS	XUZW	IM	IJK	oNVJZIKVI	̂MN	KYURPUIZMQ	M̂	UWWZIZMQUR	NKSP]_ZIIURS̀	UQW	̂MN	KYURPUIZMQ	M̂	SP]_ZIIURS	̂MN	dJZVJ	IJK	ZQZIZUR	SP]_ZSSZMQ	ZS	NKVKZYKW	ÛIKN	IJK	pP]_ZIIUR	WKUWRZQKSbe	fghf	~��	��	����e	fghfgh	cJK	TMQINUVIMN	SJURR	JUYK	RZ_ZIKW	UVVKSS	IM	IJK	SZIK	MQ	IJK	ZQSZWK	UQW	MPISZWK	M̂	IJK	�PZRWZQlSb	cJK	TMQINUVIMN	SJURR	VMQ̂ZQK	MXKNUIZMQS	UI	IJK	SZIK	IM	UNKUS	WKSZlQUIKW	][	IJK	ndQKN	MN	TMQSINPVIZMQ	qUQUlKǸ	UQW	XKN_ZIIKW	][	UXXRZVU]RK	RUdS̀	SIUIPIKS̀	MNWZQUQVKS̀	VMWKS̀	NPRKS	UQW	NKlPRUIZMQS̀	RUd̂PR	MNWKNS	M̂	XP]RZV	UPIJMNZIZKS̀	UQW	IJK	TMQINUVI	mMVP_KQIS	UQW	SJURR	QMI	PQNKUSMQU]R[	KQVP_]KN	IJK	SZIK	dZIJ	_UIKNZURS	MN	KaPZX_KQIbe	fghfghgh	cJK	ndQKN\S	�KXNKSKQIUIZYK	SJURR	KSIU]RZSJ	IJK	RZ_ZIS	M̂	IJK	VMQSINPVIZMQ	SZIK	ZQ	UWWZIZMQ	IM	UQ[	VMQINUVI	RZ_ZI	RZQKS	SJMdQ	MQ	IJK	mNUdZQlSb		cJK	TMQINUVIMN	SJURR	VMQIZQPK	JZS	MXKNUIZMQS	dZIJZQ	IJKSK	RZ_ZIS̀	PQRKSS	PXMQ	dNZIIKQ	NKaPKSI	UQW	NKXR[̀	U	YUNZUQVK	ZS	UlNKKW	IM	][	IJK	TMQSINPVIZMQ	qUQUlKN	UQW	IJK	ndQKNb		cJK	TMQINUVIMN	SJURR	]K	NKSXMQSZ]RK	̂MN	INKSXUSSZQl	MQ	UQW�MN	WU_UlK	IM	MIJKN	XNMXKNI[	][	UQ[	M̂	JZS	K_XRM[KKS	MN	JZS	SP]VMQINUVIMNS\	K_XRM[KKSbe	fghfghgi	cJK	TMQINUVIMN\S	NZlJI	IM	KQIN[	UQW	PSK	IJKNKM̂	UNZSKS	SMRKR[	̂NM_	IJK	XKN_ZSSZMQ	lNUQIKW	][	IJK	ndQKN	PQWKN	IJK	TMQINUVI	mMVP_KQISbe	fghfghgf	cJK	TMQINUVIMN	SJURR	]K	NKaPZNKW	IM	XKN̂MN_	IJK	dMNO	M̂	IJK	rNMyKVI	dZIJ	QM	ZQIKNNPXIZMQ	IM	IJK	ndQKN\S		MXKNUIZMQSb		oQ[	dMNO	dJZVJ	dZRR	ZQIKN̂KNK	dZIJ	IJK	ndQKN\S	MXKNUIZMQS	SJURR	]K	XKN̂MN_KW	MQ	KYKQZQlS	UQW	dKKOKQWS	dJKQ	IJK	ndQKN\S	̂UVZRZIZKS	UNK	QMI	ZQ	MXKNUIZMQb		oRR	VMSIS	ZQVPNNKW	][	IJK	ndQKN	IM	_UOK	IJK	̂UVZRZIZKS	UYUZRU]RK	WPNZQl	IJMSK	IZ_KS	SJURR	]K	]MNQK	][	IJK	TMQINUVIMNb		cJK	ndQKN	NKSKNYKS	IM	ZISKR̂	IJK	NZlJI	IM	WKIKN_ZQK	dJUI	dMNO	dZRR	�ZQIKN̂KNK�	dZIJ	ZIS	MXKNUIZMQS	UQW	SUZW	WKIKN_ZQUIZMQ	SJURR	]K	̂ZQURbe	fghfgi	cJK	TMQINUVIMN	SJURR	VMMNWZQUIK	IJK	TMQINUVIMN\S	MXKNUIZMQS	dZIJ̀	UQW	SKVPNK	IJK	UXXNMYUR	M̂̀	IJK	TMQSINPVIZMQ	qUQUlKN	]K̂MNK	PSZQl	UQ[	XMNIZMQ	M̂	IJK	SZIKb	�ZKRW	XKNSMQQKR	SJURR	]K	VMQ̂ZQKW	IM	IJK	LMNO	UNKU	USSZlQKWb
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I	JKLJKJ	MNO	PQRSTUVSQT	WNUXX	YO	TOWZQRW[YXO	\QT	OR\QTV[R]	SNO	̂_ROT̀W	WOVaT[Sb	URc	UVVOWW	ZQX[V[OW	URc	ZTQVOcaTOW	URc	SNO	\QXXQ_[R]	TaXOW	Q\	VQRcaVS	\QT	[SW	ZOTWQRROX	URc	SNQWO	Q\	[SW	WaYVQRSTUVSQTWd	WaYeWaYVQRSTUVSQTWd	URc	WaZZX[OTW	US	SNO	fTQgOVS	W[SO	d	URc	SNO	̂_ROT̀W	fTQgOVS	hOZTOWORSUS[iO	WNUXX	ZTQi[cO	[RSOTZTOSUS[QRW	WNQaXc	U	jaOWS[QR	UT[WO	[\	SNO	TaXOW	Q\	VQRcaVS	UTO	YO[R]	UcOjaUSOXb	OR\QTVOc	Yb	SNO	PQRSTUVSQTkKL	lQ	WmQn[R]d	iUZ[R]d	QT	aWO	Q\	SQYUVVQ	ZTQcaVSW	QR	WVNQQX	]TQaRcW	URc	_[SN[R	opp	\OOS	Q\	SNO	YQaRcUTb	Q\	URb	WVNQQX	Ya[Xc[R]qKr	lQ	cT[Rn[R]	Q\	UXVQNQX[V	YOiOTU]OWd	[R]OWS[R]	Q\	URbSN[R]	_[SN	MsPd	mUT[gaURUd	Ptud	Ptvd	OSVq	QT	aWO	Q\	VQRSTQXXOc	WaYWSURVOWq		wRb	aWO	Q\	mUT[gaURU	[R	URb	\QTm	QR	WVNQQX	]TQaRcW	[W	WST[VSXb	ZTQN[Y[SOcqKJ	lQ	_QTn[R]d	QT	ZTOWORVO	QR	W[SOd	aRcOT	SNO	[R\XaORVO	Q\	UXVQNQX[V	YOiOTU]OW	QT	VQRSTQXXOc	WaYWSURVOW	x[RVXac[R]	ZTOWVT[ZS[QR	mOc[VUS[QRyqKz	lQ	aWO	Q\	[RcOVORSd	c[WVT[m[RUSQTbd	QT	iaX]UT	XUR]aU]O	QT	c[WZXUb	Q\	[RcOVORSd	c[WVT[m[RUSQTb	QT	iaX]UT	[mU]OWd	ZaYX[VUS[QRW	QT	SOTmWqK{	lQ	aWO	Q\	TUc[QW	QT	QSNOT	ORSOTSU[RmORS	cOi[VOWqK|	lQ	NQTWOZXUb	QT	cUR]OTQaW	YONUi[QTq}~	lQ	\[TOUTmW	QT	QSNOT	_OUZQRWqK�	lQ	VQmmaR[VUS[QR	_[SN	WSU\\	QT	WSacORSWqI	JKLJKz	MNO	PQRSTUVSQT	WNUXX	TOja[TO	[SW	ZOTWQRROX	URc	SNQWO	Q\	[SW	WaYVQRSTUVSQTWd	WaYeWaYVQRSTUVSQTW	URc	WaZZX[OTW	SQ	_OUT	i[W[YXO	ZNQSQe[cORS[\[VUS[QR	YUc]OW	UVVOZSUYXO	SQ	SNO	̂_ROTd	US	UXX	S[mOW	\QT	[cORS[\[VUS[QR	URc	WOVaT[Sb	ZaTZQWOWqI	JKLJK{	�RXOWW	QSNOT_[WO	WZOV[\[Oc	[R	SNO	PQRSTUVS	uQVamORSWd	PQRSTUVSQT	[W	TOWZQRW[YXO	\QT	[SW	Q_R	WSQTU]O	URc	ZOTWQRROX	STU[XOTW	US	SNO	W[SOd	URc	PQRSTUVSQT	_[XX	YO	TOja[TOc	SQ	WaZZXb	STU[XOTW	URc	WSQTU]O	UW	TOja[TOcq		wXX	VQWSW	TOXUSOc	SQ	cOX[iOTbd	VQRWSTaVS[QRd	ZTQSOVS[QRd	ZQ_OTd	OSVq	WNUXX	YO	YQTRO	Yb	SNO	PQRSTUVSQTq		MNO	ZXUVOmORS	Q\	STU[XOTW	_[XX	YO	WST[VSXb	X[m[SOc	SQ	ZTOcOSOTm[ROc	XQVUS[QRWq		wZZTQiUX	Q\	SNO	ZXUVOmORS	Q\	URb	STU[XOT	QT	WSQTU]O	YQ�	maWS	YO	TOVO[iOc	\TQm	SNO	PQRWSTaVS[QR	�URU]OT	URc	VQRSU[ROc	_[SN[R	SNO	\ORVO	Q\	SNO	VQRWSTaVS[QR	W[SOq	I	JKLJK{KL	̂RXb	mUSOT[UXW	URc	Oja[ZmORS	_N[VN	UTO	SQ	YO	aWOc	c[TOVSXb	[R	SNO	�QTn	WNUXX	YO	YTQa]NS	SQ	URc	WSQTOc	QR	SNO	fTQgOVS	W[SO	Yb	SNO	PQRSTUVSQTq	w\SOT	Oja[ZmORS	[W	RQ	XQR]OT	TOja[TOc	\QT	SNO	�QTnd	[S	maWS	YO	ZTQmZSXb	TOmQiOc	\TQm	SNO	fTQgOVS	W[SOq		fTQSOVS[QR	Q\	VQRWSTaVS[QR	mUSOT[UXW	URc	Oja[ZmORS	WSQTOc	US	SNO	fTQgOVS	W[SO	\TQm	_OUSNOTd	SNO\Sd	cUmU]Od	URc	UXX	QSNOT	UciOTW[Sb	[W	WQXOXb	SNO	TOWZQRW[Y[X[Sb	Q\	SNO	PQRSTUVSQTq	MNOMNO			PQRSTUVSQT	WNUXX	VQR\[RO	[SW	aWO	Q\	SNO	ZTOm[WOWd	\QT	UXX	ZaTZQWOWd	SQ	SNO	UTOUW	QVVaZ[Oc	Yb	SNO	VQRWSTaVS[QR	URc	TOXUSOc	WSQTU]O	UTOUW	UW	URc	[\	WNQ_RqI	JKLJK|MNO	PQRSTUVSQT	WNUXX	ZTQi[cO	UXX	TOja[TOc	SOmZQTUTb	UVVOWW	_UXn_UbWd	YQSN	[RSOT[QT	URc	O�SOT[QTd	SOmZQTUTb	ZUTS[S[QR[R]	URc	SNO	X[nO	ROVOWWUTb	SQ	VQmZXOSO	UXX	QZOTUS[QRWqI	JKLJK�		MNO	PQRSTUVSQT	WNUXX	mU[RSU[R	aRQYWSTaVSOc	ORSTURVO	SQ	URc�QT	O�[S	\TQm	SNO	W[SOq	wXX	PQRSTUVSQT̀W	�QTn	UTOUW	WNUXX	YO	nOZS	VXOUR	OUVN	cUb	Q\	TO\aWOq		PQRSTUVSQT	WNUXX	WVNOcaXO	[SW	�QTn	WQ	UW	RQS	SQ	[RSOT\OTO	_[SN	URb	STU\\[V	SQ	URc	\TQm	SNO	TOja[TOc	UTOUW	Q\	aWOq	PQRSTUVSQT	WNUXX	YO	TOWZQRW[YXO	\QT	mU[RSU[R[R]	UXX	STU\\[V	URc	WNUXX	ZTQi[cO	UXX	TOja[TOc	YUTT[OTW	URc	ZTQSOVS[QR	UW	TOja[TOc	SQ	WU\O]aUTc	SNO	�QTn	URc	SNO	ZaYX[V	URc	SNO	QVVaZURSW	Q\	SNO	Ya[Xc[R]	caT[R]	PQRWSTaVS[QRqI	JKLJK�PQRSTUVSQTd	[SW	�aYVQRSTUVSQTWd	_QTnOTWd	WaZZX[OTWd	OSVqd	_[XX	YO	NOXc	SQ	UcNOTO	WST[VSXb	SQ	UXX	̂_ROT	TOja[TOmORSW	URc	WNUXX	RQS	QVVaZb	QT	VUTTb	QR	STU\\[V	SNTQa]N	QSNOT	ZUTSW	Q\	SNO	W[SO	QT	[RSOT[QT	Q\	ZTOWORS	Ya[Xc[R]Wd	O�VOZS	Yb	WZOV[\[V	ZOTm[WW[QR	\TQm	SNO	̂_ROTqI	JKLJK�MNO	PQRSTUVSQT	WNUXX	TOZU[T	QT	TOZXUVO	URb	O�[WS[R]	STOOWd	WNTaYYOTb	QT	QSNOT	ZXURS[R]W	cUmU]Oc	Yb	QZOTUS[QRW	URc�QT	_QTnOTW	OmZXQbOc	[R	ZOT\QTmURVO	Q\	SNO	PQRSTUVSqI	JKLJKL�		uaT[R]	SNO	_NQXO	VQaTWO	Q\	SNO	�QTnd	SNO	PQRSTUVSQT	WNUXX	VQRcaVS	[SW	�QTn	URc	QZOTUS[QRW	UW	SQ	[RSOT\OTO	_[SN	STU\\[V	ROUT	SNO	�QTn	UW	X[SSXO	UW	ZQWW[YXO	URc	O\\OVS	Yb	OiOTb	TOUWQRUYXO	mOURW	SNO	WU\OSb	URc	VQm\QTS	Q\	ZOcOWST[URWd	iON[VXOW	URc	iON[VXO	ZUWWOR]OTW	ROUT	SNO	�QTnqI	JKLJKLL	�mZXQbOOWd	iON[VXOWd	Oja[ZmORS	URc	mUSOT[UX	Q\	PQRSTUVSQT	URc	Q\	UXX	QSNOTW	aS[X[�Oc	Yb	SNO	PQRSTUVSQT	\QT	
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IJK	LKMNOMPQRSK	ON	TIU	VOMW	UJQXX	KRIKM	ORIO	IJK	SORUIMYSITOR	UTIK	ORXZ	QI	IJOUK	XOSQITORU	[KUT\RQIK[	OM	QLLMO]K[	̂Z	IJK	_̀ RKM	QU	PQ[K	WRÒR	̂Z	aORUIMYSITOR	bQRQ\KMc		aORIMQSIOM	QMMT]QX	QR[	[KLQMIYMK	PYUI	̂K	LMTOM	IO	UIY[KRIdUIQNN	POMRTR\	QMMT]QX	OM	QNIKM	̂YU	[TUPTUUQXc		e	fghfghi		aORIMQSIOM	UJQXX	NQPTXTQMTjK	TIUKXN	̀TIJ	QXX	QSSKUU	QR[	UIOMQ\K	MKkYTMKPKRIU	QR[	UJQXX	̂K	UŶlKSI	IO	IJK	UQPKc	aORIMQSIOM	UJQXX	LMOLKMXZ	PQTRIQTR	QXX	QSSKUU	IO	VOMW	QR[	UIOMQ\K	QMKQU	UO	IJQI	IJKMK	̀TXX	̂K	SORITRYOYU	YRTPLK[K[	QSSKUU	IO	IJK	VOMW	UTIK	TR	QXX	UKQUORU	ON	IJK	ZKQMm	OR	QXX	MK\YXQM	̀OMWTR\	[QZU	QR[	[YMTR\	QXX	MK\YXQM	̀OMWTR\	JOYMU	ON	QRZ	QR[	QXX	IMQ[KU	KPLXOZK[	̂Z	QRZ	aORIMQSIOM	[YMTR\	VOMW	QI	IJK	UTIKce	fghfghf	_RXZ	UYSJ	]KJTSXKUm	IMYSWU	QR[	KkYTLPKRI	UJQXX	̂K	LQMWK[	OM	UIOMK[	̀TIJTR	IJK	VOMW	QMKQ	QU	QMK	Q̂UOXYIKXZ	RKSKUUQMZ	NOM	LKMNOMPTR\	IJK	VOMWm	NOM	IJK	XKR\IJ	ON	ITPK	IJQI	Q	LQMITSYXQM	LJQUK	ON	VOMW	TU	LKMNOMPK[c		noo	_pqrs	a_tpsnap_suv	wrqxaorv	ntyd_s	rbzo_{rrvu	ntyd_s	V_s|rsvu	wrqxaorvm	xtao}yxt~	znvvrt~rs	ansvm	vqnoo	�r	zns|ry	_��	pqr	vxpr	xt	n	bnttrs	pqnp	y_rv	t_p	asrnpr	n	t}xvntar	�_s	trx~q�_sxt~	srvxyrtarvce	fghfgh�		pJK	aORIMQSIOM	QR[	QRZ	KRITIZ	NOM	̀JTSJ	IJK	aORIMQSIOM	TU	MKULORUT̂XK	UJQXX	ROI	KMKSI	QRZ	UT\R	OR	IJK	zMOlKSI	UTIK	̀TIJOYI	IJK	̀MTIIKR	SORUKRI	ON	IJK	_̀ RKMm	̀JTSJ	PQZ	̂K	̀TIJJKX[	TR	IJK	UOXK	[TUSMKITOR	ON	_̀ RKMc	e	fghfgh�		VTIJOYI	LMTOM	QLLMO]QX	ON	IJK	_̀ RKMm	IJK	aORIMQSIOM	UJQXX	ROI	LKMPTI	QRZ	̀OMWKMU	IO	YUK	QRZ	K�TUITR\	NQSTXTITKU	QI	IJK	zMOlKSI	UTIKm	TRSXY[TR\m	̀TIJOYI	XTPTIQITORm	XQ]QIOMTKUm		IOTXKIUm		KRIMQRSKUm		QR[		LQMWTR\	QMKQU	OIJKM	IJQR	IJOUK	[KUT\RQIK[	̂Z	IJK	_̀ RKMc	VTIJOYI	XTPTIQITOR	ON	QRZ	OIJKM	LMO]TUTOR	ON	IJK	aORIMQSI	[OSYPKRIUm	IJK	aORIMQSIOM	UJQXX	YUK	TIU	̂KUI	KNNOMIU	IO	SOPLXZ	̀TIJ	QXX	MYXKU	QR[	MK\YXQITORU	LMOPYX\QIK[	̂Z	IJK	_̀ RKM	TR	SORRKSITOR	̀TIJ	IJK	YUK	QR[	OSSYLQRSZ	ON	IJK	zMOlKSI	UTIK	QR[	IJK	̂YTX[TR\	QU	QPKR[K[	NMOP	ITPK	IO	ITPKc	pJK	aORIMQSIOM	UJQXX	TPPK[TQIKXZ	ROITNZ	IJK	_̀ RKM	TR	̀MTITR\	TN	[YMTR\	IJK	LKMNOMPQRSK	ON	IJK	VOMW	IJK	aORIMQSIOM	NTR[U	SOPLXTQRSK	̀TIJ	QRZ	LOMITOR	ON	IJK	MYXKU	QR[	MK\YXQITORU	IO	K̂	TPLMQSITSQ̂XKm	UKIITR\	NOMIJ	IJK	LMÔXKPU	ON	UYSJ	SOPLXTQRSK	QR[	UY\\KUITR\	QXIKMRQIT]KU	IJMOY\J	̀JTSJ	IJK	UQPK	MKUYXIU	TRIKR[K[	̂Z	UYSJ	LOMITORU	ON	IJK	MYXKU	QR[	MK\YXQITORU	SQR	̂K	QSJTK]K[c	pJK	_̀ RKM	PQZm	TR	IJK	_̀ RKMuU	UOXK	[TUSMKITORm	Q[OLI	UYSJ	UY\\KUITORUm	[K]KXOL	RK̀	QXIKMRQIT]KU	OM	MKkYTMK	SOPLXTQRSK	̀TIJ	IJK	K�TUITR\	MKkYTMKPKRIU	ON	IJK	MYXKU	QR[	MK\YXQITORUc	pJK	aORIMQSIOM	UJQXX	QXUO	SOPLXZ	̀TIJ	QXX	TRUYMQRSK	MKkYTMKPKRIU	QR[	SOXXKSIT]K	̂QM\QTRTR\	Q\MKKPKRIU	QLLXTSQ̂XK	IO	YUK	QR[	OSSYLQRSZ	ON	IJK	zMOlKSI	UTIK	QR[	IJK	�YTX[TR\ce	fghfgh�		pJK	aORIMQSIOM	UJQXX	LMO]T[K	NYXX	QR[	NMKK	QSSKUU	NOM	IJK	nMSJTIKSIm	aORUIMYSITOR	bQRQ\KMm	_̀ RKM	QR[dOM	IJKTM	MKLMKUKRIQIT]KUm	IO	TRULKSI	lÔ	PQIKMTQXUm	KkYTLPKRIm	NQ̂MTSQITORm	NQSTXTITKUm	QR[	UIOMQ\K	XOSQITORUm	QI	QR[	Q̀QZ	NMOP	IJK	zMOlKSI	UTIKce	fghfgh�		���������e	fghfgh�gh		xI	̀TXX	̂K	IJK	MKULORUT̂TXTIZ	ON	IJK	aORIMQSIOM	IO	LMO]T[K	RKSKUUQMZ	QR[	MKkYTMK[	UKSYMTIZ	PKQUYMKU	IO	Q[KkYQIKXZ	UQNK\YQM[	IJK	SORUIMYSITOR	UTIK	NMOP	]QR[QXTUP	QR[	TRIMYUTOR	ON	YRQYIJOMTjK[	LKMUORUce	fghfgh�gi		pJK	aORIMQSIOM	UJQXX	UŶPTI	IJK	PKQRU	QR[	PKIJO[U	ON	UKSYMTIZ	IO	IJK	_̀ RKM	IJMOY\J	IJK	aORUIMYSITOR	bQRQ\KMc	pJK	zMOlKSI	UTIK	PYUI	̂K	UKSYMK[	��	JOYMU	Q	[QZm	UK]KR	���	[QZU	Q	̀KKWm	TRSXY[TR\	QXX	JOXT[QZUc		e	fghfgh�gf		nXX	̀OMWLKMUORU	QR[	KPLXOZKKU	ON	aORIMQSIOM	QMK	LMOJT̂TIK[	NMOP�c� pMKULQUUTR\	OM	XKQ]TR\	QRZ	]KJTSXK	OR	QRZ	LMOLKMIZ	ROI	QUUT\RK[	̂Z	IJK	_̀ RKM	QU	UKI	QUT[K	NOM	IJK	YUK	ON	IJK	aORIMQSIOMcc� oKQ]TR\	QRZ	]KJTSXK	OR	IJK	\MOYR[U	YRXKUU	TI	TU	XOSWK[m	QR[	IJK	T\RTITOR	WKZU	QMK	MKPO]K[ce	fghfgh�g�			nXX	KPLXOZKKU	OM	LKMUORU	KRIKMTR\	YLOR	IJK	LMOLKMIZ	UYMMOYR[TR\	IJK	NQSTXTITKU	QNNKSIK[	̂Z	IJK	SORUIMYSITOR	QMK	MKUIMTSIK[	IO	IJK	TPPK[TQIK	QMKQ	ON	VOMWc	_RXZ	LKMUORU	JQ]TR\	ONNTSTQX	̂YUTRKUU	̀TXX	̂K	Q[PTIIK[	IO	IJK	SORUIMYSITOR	UTIKce	fgh�	�������	���	��������e	fgh�gh	pJK	aORIMQSIOM	UJQXX	̂K	MKULORUT̂XK	NOM	SYIITR\m	NTIITR\m	OM	LQISJTR\	MKkYTMK[	IO	SOPLXKIK	IJK	VOMW	OM	IO	PQWK	TIU	LQMIU	NTI	IO\KIJKM	LMOLKMXZc	nXX	QMKQU	MKkYTMTR\	SYIITR\m	NTIITR\m	OM	LQISJTR\	UJQXX	̂K	MKUIOMK[	IO	IJK	SOR[TITOR	K�TUITR\	LMTOM	IO	IJK	SYIITR\m	NTIITR\m	OM	LQISJTR\m	YRXKUU	OIJKM̀TUK	MKkYTMK[	̂Z	IJK	aORIMQSI	yOSYPKRIUce	fgh�gi	pJK	aORIMQSIOM	UJQXX	ROI	[QPQ\K	OM	KR[QR\KM	Q	LOMITOR	ON	IJK	VOMW	OM	NYXXZ	OM	LQMITQXXZ	SOPLXKIK[	SORUIMYSITOR	ON	IJK	_̀ RKMm	vKLQMQIK	aORIMQSIOMUm	OM	ON	OIJKM	aORIMQSIOMU	̂Z	SYIITR\m	LQISJTR\m	OM	OIJKM̀TUK	QXIKMTR\	
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IJKL	KMNIOPJKOQMNR	MP	ST	UVKWXWOQMNY	ZLU	[MNOPWKOMP	ILW\\	NMO	KJO	MP	MOLUP]QIU	W\OUP	KMNIOPJKOQMN	ST	OLU	̂]NUPR	_ÙWPWOU	[MNOPWKOMPIR	MP	ST	MOLUP	[MNOPWKOMPI	UVKÙO	]QOL	]PQOOUN	KMNIUNO	Ma	OLU	[MNIOPJKOQMN	bWNWcUPR	̂]NUPR	WNd	IJKL	MOLUP	[MNOPWKOMPI	MP	_ÙWPWOU	[MNOPWKOMPIY	[MNIUNO	ILW\\	NMO	SU	JNPUWIMNWS\T	]QOLLU\dY	ZLU	[MNOPWKOMP	ILW\\	NMO	JNPUWIMNWS\T	]QOLLM\dR	aPMe	OLU	_ÙWPWOU	[MNOPWKOMPIR	MOLUP	[MNOPWKOMPIR	MP	OLU	̂]NUPR	QOI	KMNIUNO	OM	KJOOQNc	MP	MOLUP]QIU	W\OUPQNc	OLU	fMPgYh	ijklji	̂N\T	OPWdUI	̀UPIMNI	IgQ\\Ud	WNd	UV̀UPQUNKUd	QN	KJOOQNc	WNd	̀WOKLQNc	ILW\\	̀UPaMPe	IJKL	]MPgYh	ijkm	nopqrsrt	uvh	ijkmjk	ZLU	[MNOPWKOMP	ILW\\	gUÙ	OLU	̀PUeQIUI	WNd	IJPPMJNdQNc	WPUW	aPUU	aPMe	WKKJeJ\WOQMN	Ma	]WIOU	eWOUPQW\I	WNd	PJSSQIL	KWJIUd	ST	M̀UPWOQMNI	JNdUP	OLU	[MNOPWKOY	wO	KMè \UOQMN	Ma	OLU	fMPgR	OLU	[MNOPWKOMP	ILW\\	PUeMXU	]WIOU	eWOUPQW\IR	PJSSQILR	OLU	[MNOPWKOMPxI	OMM\IR	KMNIOPJKOQMN	UyJQ̀eUNOR	eWKLQNUPTR	WNd	IJP̀\JI	eWOUPQW\I	aPMe	WNd	WSMJO	OLU	zPM{UKOR	WNd	ILW\\	\UWXU	OLU	UNOQPU	WPUW	K\UWN	MP	QOI	UyJQXW\UNOYh	ijkmjkjk		ZLU	[MNOPWKOMP	ILW\\	SPMMe	I]UÙ	W\\	KMNIOPJKOQMN	WPUWI	UXUPT	dWTY	ZLU	[MNIOPJKOQMN	bWNWcUP	MP	̂]NUP	eWT	̀UPaMPe	WN	QNÌUKOQMN	UWKL	WaOUPNMMN	OM	dUOUPeQNU	OLWO	OLU	fMPg	WPUWI	Ma	OLU	[MNOPWKOMP	LWXU	SUUN	̀PM̀UP\T	K\UWNUdY	h	ijkmjkj|	w\\	[MNOPWKOMPxI	]MPg	WPUWI	ILW\\	SU	gÙO	K\UWN	UWKL	dWTR	Ma	PUaJIUR	QNK\JdQNc	KMNOWQNUPIR	KJ̀I	WNd	OLU	\QgUY		ZLU	aWKQ\QOQUI	]Q\\	PUeWQN	QN	M̀UPWOQMN	dJPQNc	OLU	KMJPIU	Ma	OLU	UNOQPU	KMNIOPJKOQMN	M̀UPWOQMNY		w\\	[MNOPWKOMPI	ÙPaMPeQNc	]MPg	MN	OLQI	[MNOPWKO	ILW\\	IKLUdJ\U	OLUQP	]MPg	IM	WI	NMO	OM	QNOUPaUPU	]QOL	WNT	OPWaaQK	OM	WNd	aPMe	OLU	PUyJQPUd	WPUWI	Ma	JIUY		ZLU	[MNOPWKOMP	ILW\\	SU	PUÌMNIQS\U	aMP	eWQNOWQNQNc	W\\	OPWaaQKR	WNd	ILW\\	̀PMXQdU	W\\	SWPPQUPI	WNd	P̀MOUKOQMN	WI	PUyJQPUd	OM	IWaUcJWPd	OLU	]MPg	WNd	OLU	̀JS\QK	WNd	OLU	MKKJ̀WNOI	Ma	OLU	SJQ\dQNc	dJPQNc	KMNIOPJKOQMNY		ZLU	zPQeU	[MNOPWKOMPI	ILW\\	KMè \T	]QOL	W\\	IOWOU	WNd	\MKW\	aQPU	KMdU	PUcJ\WOQMNI	dJPQNc	KMNIOPJKOQMNY		ZLUT	QNK\JdU	XULQKJ\WP	̀WPgQNcR	IeMgU	̀WPOQOQMNIR	PUIKJU	]QNdM]	MSIOPJKOQMNIR	JIU	Ma	UVOUNIQMN	KMPdIY	Yh	ijkmj|	}a	OLU	[MNOPWKOMP	aWQ\I	OM	K\UWN	J̀	WI	̀PMXQdUd	QN	OLU	[MNOPWKO	~MKJeUNOIR	OLU	̂]NUPR	MP	[MNIOPJKOQMN	bWNWcUP	]QOL	OLU	̂]NUPxI	Ẁ P̀MXW\R	eWT	dM	IM	]QOLMJO	NMOQaQKWOQMN	OM	OLU	[MNOPWKOMP	WNd	OLU	̂]NUP	ILW\\	SU	UNOQO\Ud	OM	PUQeSJPIUeUNO	aPMe	OLU	[MNOPWKOMP	QNK\JdQNc	PUQeSJPIUeUNO	aMP	OLU	KMIO	Ma	OLU	OQeU	Ma	WNT	KJIOMdQW\	IOWaa	Ma	̂]NUP	MP	K\UWNQNc	KMNOPWKOMPI	JOQ\Q�Ud	aMP	K\UWNQNc	J̀Yh	ijkmji	w\\	dUSPQI	PUyJQPUd	OM	SU	PUeMXUd	aPMe	OLU	zPM{UKO	ILW\\	SU	PUeMXUd	QN	WKKMPdWNKU	]QOL	W\\	Ẁ \̀QKWS\U	aUdUPW\R	IOWOU	WNd	\MKW\	IOWOJOUIR	\W]IR	KMdUIR	MPdQNWNKUIR	PUcJ\WOQMNIR	PJ\UIR	WNd	\W]aJ\	MPdUPI	Ma	̀JS\QK	WJOLMPQOQUI	WI	OLUT	Ẁ \̀T	OM	IJKLY	ZLU	[MNOPWKOMP	ILW\\	]WPPWNO	OLWO	W\\	dUSPQI	ILW\\	SU	dQÌMIUd	Ma	QN	WKKMPdWNKU	]QOL	W\\	IJKL	Ẁ \̀QKWS\U	IOWOJOUIR	\W]IR	KMdUIR	MPdQNWNKUIR	PUcJ\WOQMNIR	PJ\UIR	WNd	\W]aJ\	MPdUPI	WNd	WO	W	aWKQ\QOT	̀UPeQOOUd	WNd	WJOLMPQ�Ud	OM	PUKUQXU	eWOUPQW\I	Ma	OLU	OT̀U	WNd	NWOJPU	IM	PUeMXUd	aPMe	OLU	̀PUeQIUIY	ZM	OLU	aJ\\UIO	UVOUNO	̀UPeQOOUd	ST	\W]R	[MNOPWKOMP	ILW\\	dUaUNdR	QNdUeNQaT	WNd	LM\d	LWPe\UII	OLU	̂]NUPR	wPKLQOUKO	WNd	[MNIOPJKOQMN	bWNWcUPR	aPMe	WNT	K\WQeIR	dWeWcUIR	\MIIUI	WNd	UV̀UNIUIR	QNK\JdQNcR	]QOLMJO	\QeQOWOQMNR	WOOMPNUTIx	aUUI	�WNd	W\IM	QNK\JdQNcR	]QOLMJO	\QeQOWOQMNR	WOOMPNUTIx	aUUI	WNd	UV̀UNIUI	QNKJPPUd	QN	WNT	Ẁ ÙW\IR	MP	WNT	UNaMPKUeUNO	Ma	OLU	MS\QcWOQMNI	JNdUP	OLQI	P̀MXQIQMNR	MP	UNaMPKUeUNO	Ma	WNT	{JdceUNO	WNd	KM\\UKOQMN	LUPUJNdUP�	Ma	UXUPT	gQNd	KLWPWKOUP	WNd	NWOJPU	]LWOIMUXUPR	WPQIQNc	MJO	Ma	MP	PU\WOQNc	OM	[MNOPWKOMPxI	XQM\WOQMN	Ma	OLQI	IUKOQMN	SJO	MN\T	OM	OLU	UVOUNO	KWJIUd	ST	OLU	NUc\QcUNO	WKOI	MP	MeQIIQMNI	Ma	OLU	[MNOPWKOMPR	WNT	Ma	QOI	_JSKMNOPWKOMPIR	WNTMNU	dQPUKO\T	MP	QNdQPUKO\T	Uè \MTUd	ST	OLUe	MP	WNTMNU	aMP	]LMIU	WKOI	OLUT	eWT	SU	\QWS\UR	PUcWPd\UII	Ma	]LUOLUP	MP	NMO	IJKL	K\WQeR	dWeWcUR	\MII	MP	UV̀UNIU	QI	KWJIUd	QN	̀WPO	ST	W	ẀPOT	QNdUeNQaQUd	LUPUJNdUPY	_JKL	MS\QcWOQMN	ILW\\	NMO	SU	KMNIOPJUd	OM	NUcWOUR	WSPQdcU	MP	PUdJKU	MOLUP	PQcLOI	MP	MS\QcWOQMNI	Ma	QNdUeNQOT	OLWO	]MJ\d	MOLUP]QIU	UVQIO	WI	OM	W	̀WPOT	MP	̀UPIMN	dUIKPQSUd	QN	OLQI	IUKOQMNY	ZLU	MS\QcWOQMNI	Ma	OLQI	IUKOQMN	ILW\\	IJPXQXU	OLU	KMè \UOQMN	Ma	OLU	[MNOPWKO	MP	QOI	UWP\QUP	UV̀QPWOQMN	MP	OUPeQNWOQMNY	h	ijk�	���p��	��	����ZLU	[MNOPWKOMP	ILW\\	̀PMXQdU	OLU	̂]NUPR	[MNIOPJKOQMN	bWNWcUPR	WNd	wPKLQOUKO	]QOL	WKKUII	OM	OLU	fMPg	QN	̀PÙWPWOQMN	WNd	̀PMcPUII	]LUPUXUP	\MKWOUdYh	ijk�	���qo�sp��	�q�pr��	qr�	n�v��st���ZLU	[MNOPWKOMP	ILW\\	̀WT	W\\	PMTW\OQUI	WNd	\QKUNIU	aUUIY	ZLU	[MNOPWKOMP	ILW\\	dUaUNd	IJQOI	MP	K\WQeI	aMP	QNaPQNcUeUNO	Ma	KM̀TPQcLOI	WNd	̀WOUNO	PQcLOI	WNd	ILW\\	LM\d	OLU	̂]NUPR	[MNIOPJKOQMN	bWNWcUPR	WNd	wPKLQOUKO	LWPe\UII	aPMe	\MII	MN	WKKMJNO	OLUPUMaR	SJO	ILW\\	NMO	SU	PUÌMNIQS\U	aMP	dUaUNIU	MP	\MII	]LUN	W	̀WPOQKJ\WP	dUIQcNR	̀PMKUIIR	MP	̀PMdJKO	Ma	W	ẀPOQKJ\WP	eWNJaWKOJPUP	MP	eWNJaWKOJPUPI	QI	PUyJQPUd	ST	OLU	[MNOPWKO	~MKJeUNOIR	MP	]LUPU	OLU	KM̀TPQcLO	XQM\WOQMNI	WPU	
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IJKLMNKOP	NK	QRMSNKTUV	WXOINYNIMLNJKUV	JR	JLZOR	PJI[\OKLU	XROXMROP	]̂	LZO	_SKORV	̀RIZNLOILV	JR	aJKULR[ILNJK	bMKMTORc	dJSOeORV	NY	MK	NKYRNKTO\OKL	JY	M	IJX̂RNTZL	JR	XMLOKL	NU	PNUIJeOROP	]̂V	JR	\MPO	fKJSK	LJV	LZO	aJKLRMILJRV	LZO	aJKLRMILJR	UZMgg	]O	ROUXJKUN]gO	YJR	LZO	gJUU	[KgOUU	LZO	NKYJR\MLNJK	NU	XRJ\XLĝ	Y[RKNUZOP	LJ	LZO	̀RIZNLOIL	LZRJ[TZ	LZO	aJKULR[ILNJK	bMKMTORch	ijkl	mnopqnrsrtuvrwnh	ijkljk	xJ	LZO	Y[ggOUL	OyLOKL	XOR\NLLOP	]̂	gMSV	LZO	aJKLRMILJR	UZMgg	NKPO\KNŶ	MKP	ZJgP	ZMR\gOUU	LZO	_SKORV	aJKULR[ILNJK	bMKMTORV	̀RIZNLOILV	aJKULR[ILNJK	bMKMTORzU	MKP	̀RIZNLOILzU	IJKU[gLMKLUV	MKP	{JMRP	JY	|P[IMLNJKV	JYYNIORUV	MTOKLU	MKP	O\XgĴOOU	JY	MK̂	JY	LZO\	YRJ\	MKP	MTMNKUL	IgMN\UV	PM\MTOUV	gJUUOUV	gNM]NgNLNOUV	PO\MKPUV	IM[UOU	JY	MILNJKV	}[PT\OKLU	MKP	OyXOKUOUV	NKIg[PNKT	][L	KJL	gN\NLOP	LJ	MLLJRKÔUz	YOOU	~MKP	MgUJ	NKIg[PNKTV	SNLZJ[L	gN\NLMLNJKV	MLLJRKÔUz	YOOU	MKP	OyXOKUOU	NKI[RROP	NK	MK̂	MXXOMgUV	JR	MK̂	OKYJRIO\OKL	JY	LZO	J]gNTMLNJKU	[KPOR	LZNU	XRJeNUNJKV	JR	OKYJRIO\OKL	JY	MK̂	}[PT\OKL	MKP	IJggOILNJK	ZORO[KPOR�V	JY	OeOR̂	fNKP	MKP	IZMRMILOR	LZML	MRO	IM[UOP	]̂V	MLLRN][LM]gO	LJV	MRNUNKT	J[L	JY	JR	ROU[gLNKT	YRJ\V	NK	SZJgO	JR	NK	XMRLV	YRJ\	XORYJR\MKIO	JY	LZO	�JRfV	XRJeNPOP	LZML	U[IZ	IgMN\V	PM\MTOV	gJUUV	gNM]NgNL̂V	PO\MKPV	IM[UO	JY	MILNJKV	}[PT\OKL	JR	OyXOKUO	NU	MLLRN][LM]gO	LJ	~N�	]JPNĝ	NK}[R̂V	UNIfKOUUV	PNUOMUO	JR	POMLZV	JR	LJ	NK}[R̂	LJ	JR	~NN�	POULR[ILNJK	JY	LMKTN]gO	XRJXORL̂	~JLZOR	LZMK	LZO	�JRf	NLUOgY�V	][L	JKĝ	LJ	LZO	OyLOKL	IM[UOP	]̂	LZO	KOTgNTOKL	MILU	JR	J\NUUNJKU	JY	LZO	aJKLRMILJRV	M	W[]IJKLRMILJRV	MK̂JKO	PNROILĝ	JR	NKPNROILĝ	O\XgĴOP	]̂	LZO\V	JR	MK̂JKO	YJR	SZJUO	MILU	LZÔ	\M̂	]O	gNM]gO	~MK	��KPO\KNYNOP	agMN\U��V	ROTMRPgOUU	JY	SZOLZOR	JR	KJL	U[IZ	NKPO\KNYNOP	IgMN\V	NU	IM[UOP	NK	XMRL	]̂	M	XMRL̂	NKPO\KNYNOP	ZORO[KPOR	JR	SZOLZOR	IJKLRMIL[Mg	gNM]NgNL̂	YJR	NKPO\KNL̂	JR	gNM]NgNL̂	SNLZJ[L	YM[gL	NU	UJ[TZL	LJ	]O	N\XJUOP	JK	LZO	_SKOR	JR	MK̂	JLZOR	XMRL̂	NKPO\KNYNOP	ZORO[KPORc	�JLSNLZULMKPNKT	LZO	XROIOPNKTV	NL	NU	Y[RLZOR	MTROOP	LZML	KJLSNLZULMKPNKT	MK̂	XRJeNUNJK	LJ	LZO	IJKLRMR̂	NK	LZNU	UOILNJK	JR	MK̂SZORO	OgUO	SNLZNK	LZNU	aJKLRMIL	JR	JLZORSNUO	NK	LZO	aJKLRMIL	QJI[\OKLUV	Mgg	JY	LZO	POYOKUO	MKP	NKPO\KNYNIMLNJK	MKP	ZJgP	ZMR\gOUU	J]gNTMLNJKU	ZORONK	MRO	U[]}OIL	MKP	U[]JRPNKMLO	LJ	LZO	gN\NLMLNJKU	JY	MK̂	MXXgNIM]gO	gMSU	JY	LZO	WLMLO	JY	�OS	�JRf	MKP	NK	KJ	OeOKL	UZMgg	aJKLRMILJR	KJR	MK̂	JLZOR	XMRL̂	]O	RO�[NROP	LJ	POYOKP	JR	NKPO\KNŶ	MK̂	XORUJK	NK	eNJgMLNJK	JY	U[IZ	MXXgNIM]gO	gMSUc		�L	NU	Y[RLZOR	[KPORULJJP	LZML	NK	LZO	OeOKL	LZML	M	IJ[RL	JY	IJ\XOLOKL	}[RNUPNILNJK	POLOR\NKOU	LZML	MK̂	JY	LZO	NKPO\KNYNIMLNJK	J]gNTMLNJKU	ZORO[KPOR	MRO	[KOKYJRIOM]gO	NK	SZJgO	JR	NK	XMRLV	aJKLRMILJRzU	J]gNTMLNJK	LJ	NKPO\KNŶ	UZMgg	]O	ROXgMIOP	SNLZ	LZO	ULRNILOUL	OKYJRIOM]gO	NKPO\KNYNIMLNJK	XRJeNUNJK	MggJSM]gO	]̂	U[IZ	gMSUc		xZO	aJKLRMILJRzU	J]gNTMLNJKU	ZORO[KPOR	UZMgg	KJL	]O	IJKULR[OP	LJ	KOTMLOV	M]RNPTOV	JR	ROP[IO	JLZOR	RNTZLU	JR	J]gNTMLNJKU	JY	NKPO\KNL̂	LZML	SJ[gP	JLZORSNUO	OyNUL	MU	LJ	M	XMRL̂	JR	XORUJK	POUIRN]OP	NK	LZNU	WOILNJK	�c��ch	ijklj�	�K	IgMN\U	MTMNKUL	MK̂	XORUJK	JR	OKLNL̂	NKPO\KNYNOP	[KPOR	LZNU	WOILNJK	�c��	]̂	MK	O\XgĴOO	JY	LZO	aJKLRMILJRV	M	W[]IJKLRMILJRV	MK̂JKO	PNROILĝ	JR	NKPNROILĝ	O\XgĴOP	]̂	LZO\V	JR	MK̂JKO	YJR	SZJUO	MILU	LZÔ	\M̂	]O	gNM]gOV	LZO	NKPO\KNYNIMLNJK	J]gNTMLNJK	[KPOR	WOILNJK	�c��c�	UZMgg	KJL	]O	gN\NLOP	]̂	M	gN\NLMLNJK	JK	M\J[KL	JR	L̂XO	JY	PM\MTOUV	IJ\XOKUMLNJKV	JR	]OKOYNLU	XM̂M]gO	]̂	JR	YJR	LZO	aJKLRMILJR	JR	M	W[]IJKLRMILJR	[KPOR	SJRfORUz	IJ\XOKUMLNJK	MILUV	PNUM]NgNL̂	]OKOYNL	MILUV	JR	JLZOR	O\XgĴOO	]OKOYNL	MILUch	ijklji	xZO	J]gNTMLNJKU	IJKLMNKOP	NK	LZNU	WOILNJK	�c��	UZMgg	U[ReNeO	LZO	IJ\XgOLNJK	JR	OMRgNOR	OyXNRMLNJK	JR	LOR\NKMLNJK	JY	LZNU	aJKLRMILch	ijk�		�NLZJ[L	gN\NLNKT	WOILNJK	�c��	M]JeOV	LZO	aJKLRMILJR	UZMgg	MPPNLNJKMgĝV	LJ	LZO	Y[ggOUL	OyLOKL	XOR\NLLOP	]̂	gMSV	NKPO\KNŶ	MKP	ZJgP	ZMR\gOUU	LZO	_SKOR	MKP	NLU	]JMRP	JY	OP[IMLNJKV	aJKULR[ILNJK	bMKMTORV	̀RIZNLOILV	aJKULR[ILNJK	bMKMTORzU	MKP	̀RIZNLOILzU	IJKU[gLMKLUV	MKPV	]JMRP	\O\]ORUV	JYYNIORUV	MTOKLU	MKP	O\XgĴOOU	JY	MK̂	JY	LZO\	YRJ\	MKP	MTMNKUL	MK̂	MKP	Mgg	IgMN\UV	PM\MTOUV	gJUUOUV	gNM]NgNLNOUV	PO\MKPUV	IM[UOU	JY	MILNJKV	}[PT\OKLU	JR	OyXOKUOU	NKIg[PNKT	][L	KJL	gN\NLOP	LJ	MLLJRKÔUz	YOOU	~MKP	MgUJ	NKIg[PNKTV	SNLZJ[L	gN\NLMLNJKV	MLLJRKÔUz	YOOU	MKP	OyXOKUOU	NKI[RROP	NK	MK̂	MXXOMgUV	JR	MK̂	OKYJRIO\OKL	JY	LZO	J]gNTMLNJKU	[KPOR	LZNU	XRJeNUNJKV	JR	OKYJRIO\OKL	JY	MK̂	}[PT\OKL	MKP	IJggOILNJK	ZORO[KPOR�V	JY	OeOR̂	fNKP	MKP	IZMRMILOR	LZML	MRO	IM[UOP	]̂V	MLLRN][LM]gO	LJV	MRNUO	J[L	JY	JR	ROU[gL	YRJ\	JR	MRO	NK	MK̂	SM̂	IJKKOILOPV	NK	SZJgO	JR	NK	XMRLV	LJ	aJKLRMILJRzU	eNJgMLNJK	~JR	MggOTOP	eNJgMLNJK�	JY	MK̂	gMSU	JR	ROT[gMLNJKU	MXXgNIM]gO	LJ	LZO	aJKLRMILJRzU	�JRf		][L	JKĝ	LJ	LZO	OyLOKL	IM[UOP	]̂	LZO	KOTgNTOKL	MILU	JR	J\NUUNJKU	JY	LZO	aJKLRMILJRV	M	W[]IJKLRMILJRV	MK̂JKO	PNROILĝ	JR	NKPNROILĝ	O\XgĴOP	]̂	LZO\	JR	MK̂JKO	YJR	SZJUO	MILU	LZÔ	\M̂	]O	gNM]gOc		h	ijk�jkxZO	J]gNTMLNJKU	IJKLMNKOP	NK	LZNU	WOILNJK	�c��	UZMgg	U[ReNeO	LZO	IJ\XgOLNJK	JR	OMRgNOR	OyXNRMLNJK	JR	LOR\NKMLNJK	JY	LZNU	aJKLRMILc���m���	�			����m����	���	���������m��	�������h	�jk	�pnp�u�h	�jkjk	xZO	̀RIZNLOIL	NU	LZO	XORUJK	JR	OKLNL̂	ROLMNKOP	]̂	LZO	_SKOR	X[RU[MKL	LJ	WOILNJK	�c�c�	MKP	NPOKLNYNOP	MU	U[IZ	NK	LZO	̀TROO\OKLc



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.��	1(	��	��2��2���0	�#��	3�#��	4�����0�0��05	-����	�6����%	��	��2�72���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D�5E/�E�0�EF GH

I	JKLKM	NOP	QRSTUVWXUYRS	Z[S[\PV	YT	UOP	]PVTRS	RV	PSUYÛ	VPU[YSP_	̀̂ 	UOP	abSPV	]WVTW[SU	UR	cPXUYRS	defef	[S_	Y_PSUYgYP_	[T	TWXO	YS	UOP	h\VPPiPSUeI	JKLKj	kWUYPTl	VPT]RSTỲYmYUYPTl	[S_	mYiYU[UYRST	Rg	[WUORVYÛ	Rg	UOP	QRSTUVWXUYRS	Z[S[\PV	[S_	hVXOYUPXU	[T	TPU	gRVUO	YS	UOP	QRSUV[XU	kRXWiPSUT	TO[mm	SRU	̀P	VPTUVYXUP_l	iR_YgYP_l	RV	PnUPS_P_	bYUORWU	bVYUUPS	XRSTPSU	Rg	UOP	abSPVl	QRSTUVWXUYRS	Z[S[\PVl	[S_	hVXOYUPXUe	QRSTPSU	TO[mm	SRU	̀P	WSVP[TRS[̀m̂	bYUOOPm_eI	JKM	opqrsrtuvwurxs	xy	uz{	|xsuvw}uI	JKMKL	~YUORWU	mYiYUYS\	UOP	hVXOYUPXU�T	[S_�RV	QRSTUVWXUYRS	Z[S[\PV�T	VPT]RSTỲYmYUYPT	[S_	R̀mY\[UYRST	UR	UOP	abSPV	[T	TPU	gRVUO	YS	UOPYV	VPT]PXUY�P	[\VPPiPSUT	bYUO	UOP	abSPVl	UOP	QRSTUVWXUYRS	Z[S[\PV	[S_	hVXOYUPXU	bYmm	]VR�Y_P	[_iYSYTUV[UYRS	Rg	UOP	QRSUV[XU	[T	_PTXVỲP_	YS	UOP	QRSUV[XU	kRXWiPSUT	[S_	bYmm	̀P	UOP	abSPV�T	VP]VPTPSU[UY�PT	_WVYS\	XRSTUVWXUYRS	WSUYm	UOP	_[UP	UOP	hVXOYUPXU	YTTWPT	UOP	gYS[m	QPVUYgYX[UP	gRV	�[̂iPSUe	NOP	QRSTUVWXUYRS	Z[S[\PV	[S_	hVXOYUPXU	bYmm	O[�P	[WUORVYÛ	UR	[XU	RS	̀PO[mg	Rg	UOP	abSPV	RSm̂	UR	UOP	PnUPSU	]VR�Y_P_	YS	UOP	QRSUV[XU	kRXWiPSUTeI	JKMKM	�RV	UOP	̀PSPgYU	Rg	abSPV	RSm̂l	[S_	SRU	QRSUV[XURVl	UOP	hVXOYUPXU	bYmm	�YTYU	UOP	TYUP	[U	YSUPV�[mT	[]]VR]VY[UP	UR	UOP	TU[\P	Rg	XRSTUVWXUYRSl	RV	[T	RUOPVbYTP	[\VPP_	bYUO	UOP	abSPVl	UR	̀PXRiP	\PSPV[mm̂	g[iYmY[V	bYUO	UOP	]VR\VPTT	[S_	�W[mYÛ	Rg	UOP	]RVUYRS	Rg	UOP	~RV�	XRi]mPUP_l	[S_	UR	_PUPViYSP	YS	\PSPV[m	Yg	UOP	~RV�	R̀TPV�P_	YT	̀PYS\	]PVgRViP_	YS	[	i[SSPV	YS_YX[UYS\	UO[U	UOP	~RV�l	bOPS	gWmm̂	XRi]mPUP_l	bYmm	̀P	YS	[XXRV_[SXP	bYUO	UOP	QRSUV[XU	kRXWiPSUTe	�RbP�PVl	UOP	hVXOYUPXU	bYmm	SRU	̀P	VP�WYVP_	UR	i[�P	PnO[WTUY�P	RV	XRSUYSWRWT	RS�TYUP	YST]PXUYRST	UR	XOPX�	UOP	�W[mYÛ	RV	�W[SUYÛ	Rg	UOP	~RV�e	NOP	hVXOYUPXU	bYmm	SRU	O[�P	XRSUVRm	R�PVl	XO[V\P	Rgl	RV	VPT]RSTỲYmYÛ	gRV	UOP	XRSTUVWXUYRS	iP[STl	iPUOR_Tl	UPXOSY�WPTl	TP�WPSXPT	RV	]VRXP_WVPTl	RV	gRV	UOP	T[gPÛ	]VPX[WUYRST	[S_	]VR\V[iT	YS	XRSSPXUYRS	bYUO	UOP	~RV�l	TYSXP	UOPTP	[VP	TRmPm̂	UOP	QRSUV[XURV�T	VY\OUT	[S_	VPT]RSTỲYmYUYPT	WS_PV	UOP	QRSUV[XU	kRXWiPSUTe	aS	UOP	[̀TYT	Rg	UOP	TYUP	�YTYUTl	UOP	hVXOYUPXU	bYmm	�PP]	UOP	abSPV	[S_	UOP	QRSTUVWXUYRS	Z[S[\PV	VP[TRS[̀m̂	YSgRViP_	[̀RWU	UOP	]VR\VPTT	[S_	�W[mYÛ	Rg	UOP	]RVUYRS	Rg	UOP	~RV�	XRi]mPUP_l	[S_	]VRi]Um̂	VP]RVU	UR	UOP	abSPV	[S_	QRSTUVWXUYRS	Z[S[\PV	�SRbS	_P�Y[UYRST	gVRi	UOP	QRSUV[XU	kRXWiPSUT	[S_	_PgPXUT	[S_	_PgYXYPSXYPT	R̀TPV�P_	YS	UOP	~RV�e		I	JKMKMKL	NOP	abSPV	YT	PSUYUmP_	UR	VPYì WVTPiPSU	gVRi	UOP	QRSUV[XURV	gRV	[iRWSUT	][Y_	UR	UOP	hVXOYUPXU	gRV	TYUP	�YTYUT	i[_P	SPXPTT[V̂	̀̂	UOP	g[WmU	Rg	UOP	QRSUV[XURVl	g[YmWVP	UR	i[YSU[YS	UOP	�VR�PXU	cXOP_WmP	RV	gRV	_PgPXUT	[S_	_PgYXYPSXYPT	YS	UOP	~RV�e	NOP	abSPV	i[̂	TPP�	VPYì WVTPiPSU	]WVTW[SU	UR	UOP	]VRXP_WVPT	TPU	gRVUO	YS	UOPTP	�PSPV[m	QRS_YUYRSTeI	JKMKMKM	NOP	abSPV	YT	PSUYUmP_	UR	VPYì WVTPiPSU	gVRi	UOP	QRSUV[XURV	gRV	[iRWSUT	][Y_	UR	UOP	QRSTUVWXUYRS	Z[S[\PV	gRV	TYUP	�YTYUT	i[_P	SPXPTT[V̂	̀̂	UOP	g[WmU	Rg	UOP	QRSUV[XURVl	g[YmWVP	UR	i[YSU[YS	UOP	�VR�PXU	cXOP_WmP	RV	gRV	_PgPXUT	[S_	_PgYXYPSXYPT	YS	UOP	~RV�e		NOP	abSPV	i[̂	TPP�	VPYì WVTPiPSU	]WVTW[SU	UR	UOP	]VRXP_WVPT	TPU	gRVUO	YS	UOPTP	�PSPV[m	QRS_YUYRSTeI	JKMKj	NOP	QRSTUVWXUYRS	Z[S[\PV	TO[mm	]VR�Y_P	RSP	RV	iRVP	VP]VPTPSU[UY�PT	bOR	TO[mm	̀P	YS	[UUPS_[SXP	[U	UOP	�VR�PXU	TYUP	bOPSP�PV	UOP	~RV�	YT	̀PYS\	]PVgRViP_e	�RV	UOP	̀PSPgYU	Rg	UOP	abSPV	RSm̂l	[S_	SRU	UOP	QRSUV[XURVl	UOP	QRSTUVWXUYRS	Z[S[\PV	bYmm	_PUPViYSP	YS	\PSPV[m	Yg	UOP	~RV�	R̀TPV�P_	YT	̀PYS\	]PVgRViP_	YS	[XXRV_[SXP	bYUO	UOP	QRSUV[XU	kRXWiPSUTl	bYmm	�PP]	UOP	abSPV	[S_	hVXOYUPXU	VP[TRS[̀m̂	YSgRViP_	Rg	UOP	]VR\VPTT	Rg	UOP	~RV�l	[S_	bYmm	]VRi]Um̂	VP]RVU	UR	UOP	abSPV	[S_	hVXOYUPXU	�SRbS	_P�Y[UYRST	gVRi	UOP	QRSUV[XU	kRXWiPSUT	[S_	UOP	iRTU	VPXPSU	�VR�PXU	TXOP_WmPl	[S_	_PgPXUT	[S_	_PgYXYPSXYPT	R̀TPV�P_	YS	UOP	~RV�e	NOYT	TO[mm	SRU	̀P	_PPiP_	[T	[Ŝ	Û]P	Rg	mYiYU[UYRS	RS	UOP	QRSTUVWXUYRS	Z[S[\PV�T	VPT]RSTỲYmYUYPT	[S_	R̀mY\[UYRST	UR	UOP	abSPV	[T	TPU	gRVUO	YS	YUT	[\VPPiPSU	bYUO	UOP	abSPVeI	JKMKJ	NOP	QRSTUVWXUYRS	Z[S[\PV	bYmm	TXOP_WmP	[S_	XRRV_YS[UP	UOP	[XUY�YUYPT	Rg	UOP	QRSUV[XURV	[S_	RUOPV	QRSUV[XURVT	YS	[XXRV_[SXP	bYUO	UOP	m[UPTU	[]]VR�P_	�VR�PXU	TXOP_WmPeI	JKMK�	NOP	QRSTUVWXUYRS	Z[S[\PVl	PnXP]U	UR	UOP	PnUPSU	VP�WYVP_	̀̂	cPXUYRS	�ede�l	[S_	hVXOYUPXU	bYmm	SRU	O[�P	XRSUVRm	R�PVl	XO[V\P	Rgl	RV	VPT]RSTỲYmYÛ	gRVl	UOP	XRSTUVWXUYRS	iP[STl	iPUOR_Tl	UPXOSY�WPTl	TP�WPSXPT	RV	]VRXP_WVPTl	RV	gRV	UOP	T[gPÛ	]VPX[WUYRST	[S_	]VR\V[iT	YS	XRSSPXUYRS	bYUO	UOP	~RV�l	TYSXP	UOPTP	[VP	TRmPm̂	UOP	QRSUV[XURV�T	VY\OUT	[S_	VPT]RSTỲYmYUYPT	WS_PV	UOP	QRSUV[XU	kRXWiPSUTl	[S_	SPYUOPV	bYmm	̀P	VPT]RSTỲmP	gRV	UOP	QRSUV[XURV�T	g[YmWVP	UR	]PVgRVi	UOP	~RV�	YS	[XXRV_[SXP	bYUO	UOP	VP�WYVPiPSUT	Rg	UOP	QRSUV[XU	kRXWiPSUTe	�PYUOPV	UOP	QRSTUVWXUYRS	Z[S[\PV	SRV	UOP	hVXOYUPXU	bYmm	O[�P	XRSUVRm	R�PV	RV	XO[V\P	Rgl	RV	̀P	VPT]RSTỲmP	gRV	[XUT	RV	RiYTTYRST	Rgl	UOP	QRSUV[XURVl	cẀXRSUV[XURVTl	RV	UOPYV	[\PSUT	RV	Pi]mR̂PPTl	RV	Rg	[Ŝ	RUOPV	]PVTRST	RV	PSUYUYPT	]PVgRViYS\	]RVUYRST	Rg	UOP	~RV�eI	JKMK�	|xqq�sr}wurxst	�w}r�ruwurs�	|xsuvw}u	opqrsrtuvwurxsK	�nXP]U	[T	RUOPVbYTP	]VR�Y_P_	YS	UOP	QRSUV[XU	kRXWiPSUT	RV	bOPS	_YVPXU	XRiiWSYX[UYRST	O[�P	̀PPS	T]PXY[mm̂	[WUORVY�P_l	UOP	QRSUV[XURV	TO[mm	PS_P[�RV	UR	XRiiWSYX[UP	bYUO	UOP	abSPV	UOVRW\O	UOP	QRSTUVWXUYRS	Z[S[\PV	[S_	TO[mm	XRSUPi]RV[SPRWTm̂	]VR�Y_P	UOP	T[iP	XRiiWSYX[UYRST	UR	UOP	hVXOYUPXU	[̀RWU	i[UUPVT	[VYTYS\	RWU	Rg	RV	VPm[UYS\	UR	UOP	QRSUV[XU	kRXWiPSUT	RV	UOP	[VXOYUPXUT	TPV�YXPT	RV	]VRgPTTYRS[m	
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IJKLMNKOPOQOROJK	S	TN	NM	UOIUVWKRXNUJK	KYXQQ	RYJ	ZMNRIXURMI	UMWWVNOUXRJ	[ORY	\[NJI]K	KRX̂̂	MRYJI	RYXN	RYMKJ	J_LIJKKQ̀	XVRYMIOaJbS	cYJ	\[NJI	WX̀	dJNJIXQQ̀	UMWWVNOUXRJ	[ORY	RYJ	ZMNRIXURMI	RYIMVdY	RYJ	ZMNKRIVUROMN	eXNXdJIf	PVR	RYJIJ	KYXQQ	PJ	NM	QOWORXROMN	MN	\[NJI]K	IOdYR	RM	bOIJURQ̀	UMWWVNOUXROMN	[ORY	ZMNRIXURMIS	gYJN	ZMNRIXURMI	IJKLMNbK	RM	\[NJI	̂MQQM[ONd	X	bOIJUR	UMWWVNOUXROMN	̂IMW	\[NJI	RM	ZMNRIXURMIf	ZMNRIXURMI	KYXQQ	UMNRJWLMIXNJMVKQ̀	LIMhObJ	X	UML̀	M̂	RYJ	KXWJ	UMWWVNOUXROMNK	RM	RYJ	ZMNKRIVUROMN	eXNXdJIS	ZMNRIXURMI]K	UMWWVNOUXROMNK	P̀	XNb	[ORY	RYJ	iIUYORJUR]K	UMNKVQRXNRK	KYXQQ	PJ	RYIMVdY	RYJ	iIUYORJURS	ZMWWVNOUXROMNK	P̀	XNb	[ORY	jVPUMNRIXURMIK	XNb	WXRJIOXQ	KVLLQOJIK	KYXQQ	dJNJIXQQ̀	PJ	RYIMVdY	RYJ	ZMNRIXURMIf	PVR	RYJIJ	KYXQQ	PJ	NM	QOWORXROMN	MN	ZMNKRIVUROMN	eXNXdJI]Kf	\[NJI]Kf	XNb	iIUYORJUR]K	IOdYR	RM	bOIJURQ̀	UMWWVNOUXROMN	[ORY	jVPUMNRIXURMIK	XNb	WXRJIOXQ	KVLLQOJIK	XK	RYJ̀	bJJW	NJUJKKXÌ	ON	RYJOI	bOKUIJROMNS	ZMNRIXURMI]K	UMWWVNOUXROMNK	P̀	XNb	[ORY	MRYJI	eVQROLQJ	kIOWJ	ZMNRIXURMIK	KYXQQ	PJ	RYIMVdY	RYJ	ZMNKRIVUROMN	eXNXdJI	XNb	KYXQQ	PJ	UMNRJWLMIXNJMVKQ̀	LIMhObJb	RM	RYJ	iIUYORJUR	Ô	RYMKJ	UMWWVNOUXROMNK	XIJ	XPMVR	WXRRJIK	XIOKONd	MVR	M̂	MI	IJQXRJb	RM	RYJ	ZMNRIXUR	lMUVWJNRKS	ZMNRIXURMI]K	UMWWVNOUXROMNK	P̀	XNb	[ORY	RYJ	\[NJI]K	M[N	̂MIUJK	KYXQQ	PJ	RYIMVdY	RYJ	\[NJISm	nopoq	cYJ	ZMNKRIVUROMN	eXNXdJI	XNb	iIUYORJUR	[OQQ	IJhOJ[	XNb	UJIRỒ	XQQ	iLLQOUXROMNK	̂MI	kX̀WJNR	P̀	RYJ	ZMNRIXURMIf	ON	XUUMIbXNUJ	[ORY	RYJ	LIMhOKOMNK	M̂	iIROUQJ	rSm	nopos	cYJ	iIUYORJUR	XNb	ZMNKRIVUROMN	eXNXdJI	YXhJ	XVRYMIOR̀	RM	IJtJUR	gMIu	RYXR	bMJK	NMR	UMN̂MIW	RM	RYJ	ZMNRIXUR	lMUVWJNRK	XNb	[OQQ	NMRỒ	JXUY	MRYJI	XPMVR	RYJ	IJtJUROMNS	cYJ	ZMNKRIVUROMN	eXNXdJI	KYXQQf	̂MI	RYJ	PJNĴOR	M̂	RYJ	\[NJI	MNQ̀f	bJRJIWONJ	ON	dJNJIXQ	[YJRYJI	RYJ	gMIu	M̂	RYJ	ZMNRIXURMI	OK	PJONd	LJÎMIWJb	ON	XUUMIbXNUJ	[ORY	RYJ	IJvVOIJWJNRK	M̂	RYJ	ZMNRIXUR	lMUVWJNRK	XNb	NMRỒ	RYJ	\[NJIf	ZMNRIXURMI	XNb	iIUYORJUR	M̂	bĴJURK	XNb	bĴOUOJNUOJK	ON	RYJ	gMIuS	gYJNJhJI	RYJ	ZMNKRIVUROMN	eXNXdJI	UMNKObJIK	OR	NJUJKKXÌ	MI	XbhOKXPQJf	RYJ	ZMNKRIVUROMN	eXNXdJI	[OQQ	YXhJ	XVRYMIOR̀	RM	IJvVOIJ	XbbOROMNXQ	ONKLJUROMN	MI	RJKRONd	M̂	RYJ	gMIu	ON	XUUMIbXNUJ	[ORY	jJUROMNK	wxSySz	XNb	wxSySxf	VLMN	[IORRJN	XVRYMIOaXROMN	M̂	RYJ	\[NJIf	[YJRYJI	MI	NMR	KVUY	gMIu	OK	̂XPIOUXRJbf	ONKRXQQJb	MI	UMWLQJRJbS	cYJ	M̂IJdMONd	XVRYMIOR̀	M̂	RYJ	ZMNKRIVUROMN	eXNXdJI	[OQQ	PJ	KVPtJUR	RM	RYJ	LIMhOKOMNK	M̂	jJUROMNK	{SzSw|	RYIMVdY	{SzSz}	ONUQVKOhJf	[ORY	IJKLJUR	RM	ONRJILIJRXROMNK	M̂	RYJ	iIUYORJURS	~M[JhJIf	NJORYJI	RYJ	iIUYORJUR]K	NMI	RYJ	ZMNKRIVUROMN	eXNXdJI]K	XVRYMIOR̀	RM	XUR	VNbJI	RYOK	jJUROMN	{SzS|	NMI	X	bJUOKOMN	WXbJ	P̀	JORYJI	M̂	RYJW	ON	dMMb	̂XORY	JORYJI	RM	J_JIUOKJ	MI	NMR	RM	J_JIUOKJ	KVUY	XVRYMIOR̀	KYXQQ	dOhJ	IOKJ	RM	X	bVR̀	MI	IJKLMNKOPOQOR̀	M̂	RYJ	iIUYORJUR	MI	RYJ	ZMNKRIVUROMN	eXNXdJI	RM	RYJ	ZMNRIXURMIf	jVPUMNRIXURMIKf	WXRJIOXQ	XNb	JvVOLWJNR	KVLLQOJIKf	RYJOI	XdJNRK	MI	JWLQM̀JJKf	MI	MRYJI	LJIKMNK	LJÎMIWONd	XǸ	M̂	RYJ	gMIuSm	nopo�	�ROQOaONd	RYJ	KVPWORRXQ	KUYJbVQJ	LIMhObJb	P̀	RYJ	ZMNRIXURMIf	RYJ	ZMNKRIVUROMN	eXNXdJI	KYXQQ	LIJLXIJf	XNb	IJhOKJ	XK	NJUJKKXÌf	X	kIMtJUR	KVPWORRXQ	KUYJbVQJ	ONUMILMIXRONd	ON̂MIWXROMN	̂IMW	MRYJI	ZMNRIXURMIKf	RYJ	\[NJIf	\[NJI]K	UMNKVQRXNRKf	\[NJI]K	jJLXIXRJ	ZMNRIXURMIK	XNb	hJNbMIKf	dMhJINWJNRXQ	XdJNUOJKf	XNb	LXIROUOLXNRK	ON	RYJ	kIMtJUR	VNbJI	RYJ	WXNXdJWJNR	M̂	RYJ	ZMNKRIVUROMN	eXNXdJIS	cYJ	kIMtJUR	KVPWORRXQ	KUYJbVQJ	XNb	XǸ	IJhOKOMNK	KYXQQ	PJ	KVPWORRJb	RM	RYJ	iIUYORJUR	̂MI	XLLIMhXQSm	nopo��	cYJ	ZMNKRIVUROMN	eXNXdJI	[OQQ	IJUJOhJ	XNb	LIMWLRQ̀	IJhOJ[	̂MI	UMN̂MIWXNUJ	[ORY	RYJ	KVPWORRXQ	IJvVOIJWJNRK	M̂	RYJ	ZMNRIXUR	lMUVWJNRKf	XQQ	KVPWORRXQK	̂IMW	RYJ	ZMNRIXURMI	KVUY	XK	jYML	lIX[ONdKf	kIMbVUR	lXRXf	XNb	jXWLQJKS	gYJIJ	RYJIJ	XIJ	MRYJI	ZMNRIXURMIKf	RYJ	ZMNKRIVUROMN	eXNXdJI	[OQQ	XQKM	UYJUu	XNb	UMMIbONXRJ	RYJ	ON̂MIWXROMN	UMNRXONJb	[ORYON	JXUY	KVPWORRXQ	IJUJOhJb	̂IMW	RYJ	ZMNRIXURMI	XNb	MRYJI	ZMNRIXURMIKf	XNb	RIXNKWOR	RM	RYJ	iIUYORJUR	RYMKJ	IJUMWWJNbJb	̂MI	XLLIMhXQS	�̀	KVPWORRONd	jYML	lIX[ONdKf	kIMbVUR	lXRXf	jXWLQJKf	XNb	KOWOQXI	KVPWORRXQKf	RYJ	ZMNKRIVUROMN	eXNXdJI	IJLIJKJNRK	RM	RYJ	\[NJI	XNb	iIUYORJUR	RYXR	RYJ	ZMNKRIVUROMN	eXNXdJI	YXK	IJhOJ[Jb	XNb	IJUMWWJNbJb	RYJW	̂MI	XLLIMhXQS	cYJ	ZMNKRIVUROMN	eXNXdJI]K	XUROMNK	[OQQ	PJ	RXuJN	ON	XUUMIbXNUJ	[ORY	RYJ	kIMtJUR	KVPWORRXQ	KUYJbVQJ	XLLIMhJb	P̀	RYJ	iIUYORJUR	MIf	ON	RYJ	XPKJNUJ	M̂	XN	XLLIMhJb	kIMtJUR	KVPWORRXQ	KUYJbVQJf	[ORY	IJXKMNXPQJ	LIMWLRNJKK	[YOQJ	XQQM[ONd	KV̂̂OUOJNR	ROWJ	RM	LJIWOR	XbJvVXRJ	IJhOJ[	P̀	RYJ	iIUYORJURSm	nopo��	cYJ	iIUYORJUR	[OQQ	IJhOJ[	XNb	XLLIMhJf	MI	RXuJ	MRYJI	XLLIMLIOXRJ	XUROMN	VLMNf	RYJ	ZMNRIXURMI]K	KVPWORRXQK	KVUY	XK	jYML	lIX[ONdKf	kIMbVUR	lXRXf	XNb	jXWLQJKf	PVR	MNQ̀	̂MI	RYJ	QOWORJb	LVILMKJ	M̂	UYJUuONd	̂MI	UMN̂MIWXNUJ	[ORY	ON̂MIWXROMN	dOhJN	XNb	RYJ	bJKOdN	UMNUJLR	J_LIJKKJb	ON	RYJ	ZMNRIXUR	lMUVWJNRKS	cYJ	iIUYORJUR]K	XUROMN	[OQQ	PJ	RXuJN	[ORY	IJXKMNXPQJ	LIMWLRNJKK	[YOQJ	XQQM[ONd	KV̂̂OUOJNR	ROWJ	ON	RYJ	iIUYORJUR]K	LIM̂JKKOMNXQ	tVbdWJNR	RM	LJIWOR	XbJvVXRJ	IJhOJ[S	�LMN	RYJ	iIUYORJUR]K	UMWLQJRJb	IJhOJ[f	RYJ	iIUYORJUR	KYXQQ	RIXNKWOR	ORK	KVPWORRXQ	IJhOJ[	RM	RYJ	ZMNKRIVUROMN	eXNXdJISm	nopo�p	�JhOJ[	M̂	RYJ	ZMNRIXURMI]K	KVPWORRXQK	P̀	RYJ	ZMNKRIVUROMN	eXNXdJI	XNb	iIUYORJUR	OK	NMR	UMNbVURJb	̂MI	RYJ	LVILMKJ	M̂	bJRJIWONONd	RYJ	XUUVIXÙ	XNb	UMWLQJRJNJKK	M̂	MRYJI	bJRXOQK	KVUY	XK	bOWJNKOMNK	XNb	vVXNROROJKf	MI	̂MI	KVPKRXNROXRONd	ONKRIVUROMNK	̂MI	ONKRXQQXROMN	MI	LJÎMIWXNUJ	M̂	JvVOLWJNR	MI	K̀KRJWKf	XQQ	M̂	[YOUY	IJWXON	RYJ	IJKLMNKOPOQOR̀	M̂	RYJ	ZMNRIXURMI	XK	IJvVOIJb	P̀	RYJ	ZMNRIXUR	lMUVWJNRKS	cYJ	ZMNKRIVUROMN	eXNXdJI	XNb	iIUYORJUR]K	IJhOJ[	M̂	RYJ	ZMNRIXURMI]K	KVPWORRXQK	KYXQQ	NMR	IJQOJhJ	RYJ	ZMNRIXURMI	M̂	RYJ	MPQOdXROMNK	VNbJI	jJUROMNK	xSxf	xSyf	
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IJK	LMNOM	PQR	STJUVWXYVZTJ	[IJI\RW	IJK	]WYQZVRYV̂U	WR_ZR̀	UQIaa	JTV	YTJUVZVXVR	IbbWT_Ia	Tc	UIcRVd	bWRYIXVZTJU	TW	Tc	IJd	YTJUVWXYVZTJ	eRIJUf	eRVQTKUf	VRYQJZgXRUf	URgXRJYRUf	TW	bWTYRKXWRUM	PQR	]WYQZVRYV̂U	IbbWT_Ia	Tc	I	UbRYZcZY	ZVRe	UQIaa	JTV	ZJKZYIVR	IbbWT_Ia	Tc	IJ	IUURehad	Tc	̀QZYQ	VQR	ZVRe	ZU	I	YTebTJRJVMi	jklkmn	PQR	]WYQZVRYV	̀Zaa	bWRbIWR	SQIJ\R	oWKRWUf	STJUVWXYVZTJ	SQIJ\R	pZWRYVZ_RU	IJK	]aaT̀IJYR	SQIJ\R	]XVQTWZqIVZTJUMi	jklkmj	PQR	STJUVWXYVZTJ	[IJI\RW	IJK	VQR	]WYQZVRYV	̀Zaa	VIrR	IbbWTbWZIVR	IYVZTJ	TJ	SQIJ\R	oWKRWU	TW	STJUVWXYVZTJ	SQIJ\R	pZWRYVZ_RU	ZJ	IYYTWKIJYR	̀ZVQ	]WVZYaR	sf	IJK	VQR	]WYQZVRYV	̀Zaa	QI_R	IXVQTWZVd	VT	TWKRW	eZJTW	YQIJ\RU	ZJ	VQR	tTWr	IU	bWT_ZKRK	ZJ	uRYVZTJ	sMvM	PQR	]WYQZVRYVf	ZJ	YTJUXaVIVZTJ	̀ZVQ	VQR	STJUVWXYVZTJ	[IJI\RWf	̀Zaa	ZJ_RUVZ\IVR	IJK	eIrR	KRVRWeZJIVZTJU	IJK	WRYTeeRJKIVZTJU	WR\IWKZJ\	YTJYRIaRK	IJK	XJrJT̀J	YTJKZVZTJU	IU	bWT_ZKRK	ZJ	uRYVZTJ	LMsMvMi	jklkmw	xVZaZqZJ\	VQR	KTYXeRJVU	bWT_ZKRK	hd	VQR	STJVWIYVTWf	VQR	STJUVWXYVZTJ	[IJI\RW	̀Zaa	eIZJVIZJ	IV	VQR	UZVR	cTW	VQR	ò JRW	TJR	YTbd	Tc	Iaa	STJVWIYV	pTYXeRJVUf	IbbWT_RK	uQTb	pWÌZJ\Uf	yWTKXYV	pIVIf	uIebaRUf	IJK	UZeZaIW	WRgXZWRK	UXheZVVIaUf	ZJ	\TTK	TWKRW	IJK	eIWrRK	YXWWRJVad	VT	WRYTWK	Iaa	YQIJ\RU	IJK	URaRYVZTJU	eIKR	KXWZJ\	YTJUVWXYVZTJM	PQRUR	Z̀aa	hR	I_IZaIhaR	VT	VQR	]WYQZVRYV	IJK	VQR	STJVWIYVTWf	IJK	̀Zaa	hR	KRaZ_RWRK	VT	VQR	ò JRW	XbTJ	YTebaRVZTJ	Tc	VQR	yWTzRYVMi	jklkm{	PQR	STJUVWXYVZTJ	[IJI\RW	̀Zaa	IUUZUV	VQR	]WYQZVRYV	ZJ	YTJKXYVZJ\	ZJUbRYVZTJU	VT	KRVRWeZJR	VQR	KIVR	TW	KIVRU	Tc	uXhUVIJVZIa	STebaRVZTJ	IJK	VQR	KIVR	Tc	cZJIa	YTebaRVZTJ|	ZUUXR	SRWVZcZYIVRU	Tc	uXhUVIJVZIa	STebaRVZTJ	ZJ	YTJzXJYVZTJ	Z̀VQ	VQR	]WYQZVRYV	bXWUXIJV	VT	uRYVZTJ	}M~|	IJK	WRYRZ_R	IJK	cTẀIWK	VT	VQR	ò JRW	̀WZVVRJ	̀IWWIJVZRU	IJK	WRaIVRK	KTYXeRJVU	WRgXZWRK	hd	VQR	STJVWIYV	IJK	IUURehaRK	hd	VQR	STJVWIYVTW	bXWUXIJV	VT	uRYVZTJ	}MN�M	PQR	STJUVWXYVZTJ	[IJI\RW	̀Zaa	cTẀIWK	VT	VQR	]WYQZVRYV	I	cZJIa	]bbaZYIVZTJ	IJK	SRWVZcZYIVR	cTW	yIdeRJV	TW	cZJIa	yWTzRYV	]bbaZYIVZTJ	IJK	yWTzRYV	SRWVZcZYIVR	cTW	yIdeRJV	XbTJ	VQR	STJVWIYVTŴU	YTebaZIJYR	̀ZVQ	VQR	WRgXZWReRJVU	Tc	VQR	STJVWIYV	pTYXeRJVUMi	jklkm�	�c	VQR	ò JRW	IJK	]WYQZVRYV	I\WRRf	VQR	]WYQZVRYV	̀Zaa	bWT_ZKR	TJR	TW	eTWR	yWTzRYV	WRbWRURJVIVZ_RU	VT	IUUZUV	ZJ	YIWWdZJ\	TXV	VQR	]WYQZVRYV̂U	WRUbTJUZhZaZVZRU	IV	VQR	UZVRM	PQR	KXVZRUf	WRUbTJUZhZaZVZRU	IJK	aZeZVIVZTJU	Tc	IXVQTWZVd	Tc	VQR	yWTzRYV	WRbWRURJVIVZ_RU	UQIaa	hR	IU	URV	cTWVQ	ZJ	IJ	R�QZhZV	VT	hR	ZJYTWbTWIVRK	ZJ	VQR	STJVWIYV	pTYXeRJVUM	PQR	ò JRW	UQIaa	JTVZcd	VQR	STJUVWXYVZTJ	[IJI\RW	Tc	IJd	YQIJ\R	ZJ	VQR	KXVZRUf	WRUbTJUZhZaZVZRU	IJK	aZeZVIVZTJU	Tc	IXVQTWZVd	Tc	VQR	yWTzRYV	WRbWRURJVIVZ_RUMi	jklkm�	PQR	]WYQZVRYV	̀Zaa	ZJVRWbWRV	IJK	KRYZKR	eIVVRWU	YTJYRWJZJ\	bRWcTWeIJYR	XJKRWf	IJK	WRgXZWReRJVU	Tcf	VQR	STJVWIYV	pTYXeRJVU	TJ	̀WZVVRJ	WRgXRUV	Tc	VQR	STJUVWXYVZTJ	[IJI\RWf	ò JRWf	TW	STJVWIYVTW	VQWTX\Q	VQR	STJUVWXYVZTJ	[IJI\RWM	PQR	]WYQZVRYV̂U	WRUbTJUR	VT	UXYQ	WRgXRUVU	̀Zaa	hR	eIKR	ZJ	̀WZVZJ\	̀ZVQZJ	IJd	VZeR	aZeZVU	I\WRRK	XbTJ	TW	TVQRẀZUR	̀ZVQ	WRIUTJIhaR	bWTebVJRUUM	i	jklkm�	�JVRWbWRVIVZTJU	IJK	KRYZUZTJU	Tc	VQR	]WYQZVRYV	̀Zaa	hR	YTJUZUVRJV	̀ZVQ	VQR	ZJVRJV	Tcf	IJK	WRIUTJIhad	ZJcRWIhaR	cWTef	VQR	STJVWIYV	pTYXeRJVU	IJK	̀Zaa	hR	ZJ	̀WZVZJ\	TW	ZJ	VQR	cTWe	Tc	KWÌZJ\UM	tQRJ	eIrZJ\	UXYQ	ZJVRWbWRVIVZTJU	IJK	KRYZUZTJUf	VQR	]WYQZVRYV	̀Zaa	RJKRI_TW	VT	URYXWR	cIZVQcXa	bRWcTWeIJYR	hd	VQR	STJVWIYVTWf	IJK	̀Zaa	JTV	hR	aZIhaR	cTW	WRUXaVU	Tc	ZJVRWbWRVIVZTJU	TW	KRYZUZTJU	UT	WRJKRWRK	ZJ	\TTK	cIZVQMi	jklkl�	PQR	]WYQZVRYV̂U	KRYZUZTJU	TJ	eIVVRWU	WRaIVZJ\	VT	IRUVQRVZY	RccRYV	̀Zaa	hR	cZJIa	Zc	YTJUZUVRJV	̀ZVQ	VQR	ZJVRJV	R�bWRUURK	ZJ	VQR	STJVWIYV	pTYXeRJVUMi	jklklm	PQR	STJUVWXYVZTJ	[IJI\RW	̀Zaa	WRYRZ_R	IJK	WR_ZR̀	WRgXRUVU	cTW	ZJcTWeIVZTJ	����U�	cWTe	VQR	STJVWIYVTWf	IJK	cTẀIWK	RIYQ	WRgXRUV	cTW	ZJcTWeIVZTJ	VT	VQR	]WYQZVRYVf	̀ZVQ	VQR	STJUVWXYVZTJ	[IJI\RŴU	WRYTeeRJKIVZTJM	PQR	]WYQZVRYV	̀Zaa	WR_ZR̀	IJK	WRUbTJK	ZJ	̀WZVZJ\f	VQWTX\Q	VQR	STJUVWXYVZTJ	[IJI\RWf	VT	WRgXRUVU	cTW	ZJcTWeIVZTJ	IhTXV	VQR	STJVWIYV	pTYXeRJVUM	PQR	STJUVWXYVZTJ	[IJI\RŴU	WRYTeeRJKIVZTJ	IJK	VQR	]WYQZVRYV̂U	WRUbTJUR	VT	RIYQ	WRgXRUV	̀Zaa	hR	eIKR	ZJ	̀WZVZJ\	̀ZVQZJ	IJd	VZeR	aZeZVU	I\WRRK	XbTJ	TW	TVQRẀZUR	̀ZVQ	WRIUTJIhaR	bWTebVJRUUM	�c	IbbWTbWZIVRf	VQR	]WYQZVRYV	̀Zaa	bWRbIWR	IJK	ZUUXR	UXbbaReRJVIa	pWÌZJ\U	IJK	ubRYZcZYIVZTJU	ZJ	WRUbTJUR	VT	VQR	WRgXRUVU	cTW	ZJcTWeIVZTJMi	jklklmkm	yWZTW	VT	UXheZVVZJ\	RIYQ	���f	STJVWIYVTW	UQIaa	cZWUV	YIWRcXaad	UVXKd	IJK	YTebIWR	VQR	STJVWIYV	pTYXeRJVUf	cZRaK	YTJKZVZTJUf	TVQRW	ò JRW	bWT_ZKRK	ZJcTWeIVZTJf	STJVWIYVTW	bWRbIWRK	YTTWKZJIVZTJ	pWÌZJ\Uf	IJK	bWZTW	yWTzRYV	YTWWRUbTJKRJYR	IJK	KTYXeRJVIVZTJ	VT	KRVRWeZJR	VQIV	VQR	ZJcTWeIVZTJ	VT	hR	WRgXRUVRK	ZU	JTV	WRIUTJIhad	ThVIZJIhaR	cWTe	UXYQ	UTXWYRUM	�IYQ	���	UQIaa	ZKRJVZcd	VQR	UbRYZcZY	UTXWYRU	̀QZYQ	̀RWR	WR_ZR̀RK	hd	VQR	STJVWIYVTW	ZJ	IJ	RccTWV	VT	KRVRWeZJR	VQR	ZJcTWeIVZTJ	WRgXRUVRKf	IJK	I	UVIVReRJV	VT	VQR	RccRYV	VQIV	VQR	ZJcTWeIVZTJ	hRZJ\	WRgXRUVRK	YTXaK	JTV	hR	
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IJKJLMNOJI	PLQM	RSTU	RQSLTJRVW	XYZYZ[Y\	]UJ	̂QOKL_TKQL	RU_̀̀	LJNMaSLRJ	KUJ	bcOJL	_MQSOKR	TU_LdJI	KQ	KUJ	bcOJL	ae	KUJ	fLTUNKJTK	PQL	LJRgQOINOd	KQ	Q̂OKL_TKQL	LJhSJRKR	PQL	NOPQLM_KNQO	cUJLJ	RSTU	NOPQLM_KNQO	NR	_i_Ǹ_àJ	KQ	KUJ	̂QOKL_TKQL	PLQM	_	T_LJPS̀	RKSIe	_OI	TQMg_LNRQO	QP	KUJ	̂QOKL_TK	jQTSMJOKRk	PNJ̀I	TQOINKNQORk	QKUJL	bcOJL	gLQiNIJI	NOPQLM_KNQOk	̂QOKL_TKQL	gLJg_LJI	TQQLINO_KNQO	jL_cNOdRk	QL	gLNQL	lLQmJTK	TQLLJRgQOIJOTJ	QL	IQTSMJOK_KNQOVnopqrst	u			vwxryzponrpyovW	uY[	{|}~�~�~���W	uY[Y[	f	�SaTQOKL_TKQL	NR	_	gJLRQO	QL	JOKNKe	cUQ	U_R	_	INLJTK	TQOKL_TK	cNKU	KUJ	̂QOKL_TKQL	KQ	gJLPQLM	_	gQLKNQO	QP	KUJ	�QL�	_K	KUJ	RNKJ	QL	KQ	QKUJLcNRJ	PSLONRU	̀_aQLk	M_KJLN_̀	QL	QKUJL	RJLiNTJR	cNKU	LJRgJTK	KQ	_	gQLKNQO	QP	KUJ	�QL�k	_OI	NOT̀SIJRk	aSK	NR	OQK	̀NMNKJI	KQk	�gJTN_̀NRKRk	�gJTN_̀Ke	̂QOKL_TKQLk	_OI	]L_IJ	�SaTQOKL_TKQLRVV	]UJ	KJLM	��SaTQOKL_TKQL�	NR	LJPJLLJI	KQ	KULQSdUQSK	KUJ	̂QOKL_TK	jQTSMJOKR	_R	NP	RNOdS̀_L	NO	OSMaJL	_OI	MJ_OR	_	�SaTQOKL_TKQL	QL	_O	_SKUQLN�JI	LJgLJRJOK_KNiJ	QP	KUJ	�SaTQOKL_TKQLV	]UJ	KJLM	��SaTQOKL_TKQL�	IQJR	OQK	NOT̀SIJ	�Jg_L_KJ	̂QOKL_TKQLR	QL	KUJ	RSaTQOKL_TKQLR	QP	�Jg_L_KJ	̂QOKL_TKQLRVW	uY[YZ	f	�Sa�RSaTQOKL_TKQL	NR	_	gJLRQO	QL	JOKNKe	cUQ	U_R	_	INLJTK	QL	NOINLJTK	TQOKL_TK	cNKU	_	�SaTQOKL_TKQL	KQ	gJLPQLM	_	gQLKNQO	QP	KUJ	�QL�	_K	KUJ	RNKJ	QL	KQ	QKUJLcNRJ	PSLONRU	̀_aQLk	M_KJLN_̀	QL	QKUJL	RJLiNTJR	cNKU	LJRgJTK	KQ	_	gQLKNQO	QP	KUJ	�QL�V	]UJ	KJLM	��Sa�RSaTQOKL_TKQL�	NR	LJPJLLJI	KQ	KULQSdUQSK	KUJ	̂QOKL_TK	jQTSMJOKR	_R	NP	RNOdS̀_L	NO	OSMaJL	_OI	MJ_OR	_	�Sa�RSaTQOKL_TKQL	QL	_O	_SKUQLN�JI	LJgLJRJOK_KNiJ	QP	KUJ	�Sa�RSaTQOKL_TKQLVW	uY[Y\	�ÒJRR	QKUJLcNRJ	RK_KJI	NO	KUJ	̂QOKL_TK	jQTSMJOKR	QL	KUJ	aNIINOd	LJhSNLJMJOKRk	KUJ	̂QOKL_TKQLk	_R	RQQO	_R	gL_TKNT_àJ	_PKJL	_c_LI	QP	KUJ	̂QOKL_TKk	RU_̀̀	PSLONRU	NO	cLNKNOd	KQ	KUJ	bcOJL	KULQSdU	KUJ	̂QORKLSTKNQO	�_O_dJL	KUJ	O_MJR	QP	KUJ	�SaTQOKL_TKQLR	QL	RSgg̀NJLR	PQL	J_TU	QP	KUJ	gLNOTNg_̀	gQLKNQOR	QP	KUJ	�QL�V	]UJ	̂QOKL_TKQL	RU_̀̀	OQK	TQOKL_TK	cNKU	_Oe	�SaTQOKL_TKQL	QL	RSgg̀NJL	KQ	cUQM	KUJ	bcOJL	QL	̂QORKLSTKNQO	�_O_dJL	QL	fLTUNKJTK	U_R	M_IJ	LJ_RQO_àJ	cLNKKJO	QamJTKNQO	_PKJL	LJTJNgK	QP	KUJ	̂QOKL_TKQL�R	̀NRK	QP	�SaTQOKL_TKQLR	_OI	RSgg̀NJLRV	]UJ	̂QOKL_TKQL	RU_̀̀	gLQgQRJ	_OQKUJL	�SaTQOKL_TKQL	KQ	cUQM	KUJ	bcOJLk	̂QORKLSTKNQO	�_O_dJL	_OI	fLTUNKJTK	U_iJ	OQ	LJ_RQO_àJ	QamJTKNQORV	�Q	NOTLJ_RJ	NO	KUJ	̂QOKL_TK	�SM	QL	J�KJORNQO	QP	KUJ	̂QOKL_TK	]NMJ	RU_̀̀	aJ	_̀̀QcJI	cUJLJ	_	�SaTQOKL_TKQL	NR	LJmJTKJI	ae	KUJ	bcOJLk	̂QORKLSTKNQO	�_O_dJL	QL	fLTUNKJTK	cUQ	NR	IJJMJI	SOhS_̀NPNJI	KQ	gJLPQLM	KUJ	g_LKNTS̀_L	cQL�	RSaTQOKL_TKJI	ae	KUJ	̂QOKL_TKQL	QL	QKUJLcNRJ	OQK	LJRgQORNàJk	QL	U_iNOd	KQQ	M_Oe	TSLLJOK	gLQmJTKR	U_OÌJI	ae	NORSPPNTNJOK	gJLRQOOJ̀V	W	uY[YX	n��	v�������������	�}	���	�~|�	��	��|�~����	��|	�|��~�|�	��	�|	�����	��	���	������	�~��	��|	����|��	s����	n��||�|��	���|�|�	��	���	���|	�	����	�}	��|�|	r���~�~���Y		n��	v�������������	�}	���	�~|�	��	��|�~����	��|	�|��~�|�Y	W	uYZ	n����	�}	v�����������	���	y��|�	r��������	}��	����~���	�}	��|	��� W	uYZY[	�ÒJRR	QKUJLcNRJ	RK_KJI	NO	KUJ	̂QOKL_TK	jQTSMJOKR	QL	KUJ	aNIINOd	LJhSNLJMJOKRk	KUJ	̂QOKL_TKQL	k	_R	RQQO	_R	gL_TKNT_àJ	_PKJL	_c_LI	QP	KUJ	̂QOKL_TKk	RU_̀̀	OQKNPe	NO	cLNKNOd	KUJ	̂QORKLSTKNQO	�_O_dJLk	PQL	LJiNJc	ae	KUJ	bcOJLk	Q̂ORKLSTKNQO	�_O_dJL	_OI	fLTUNKJTKk	QP	KUJ	gJLRQOR	QL	JOKNKNJR	gLQgQRJI	PQL	J_TU	gLNOTNg_̀	gQLKNQO	QP	KUJ	�QL�k	NOT̀SINOd	KUQRJ	cUQ	_LJ	KQ	PSLONRU	M_KJLN_̀R	QL	JhSNgMJOK	P_aLNT_KJI	KQ	_	RgJTN_̀	IJRNdO	PQL	J_TU	gLNOTNg_̀	gQLKNQO	QP	KUJ	�QL�V	�NKUNO	¡¢	I_eR	QP	LJTJNgK	QP	KUJ	NOPQLM_KNQOk	KUJ	̂QORKLSTKNQO	�_O_dJL	M_e	OQKNPe	KUJ	̂QOKL_TKQL	cUJKUJL	KUJ	bcOJLk	KUJ	̂QORKLSTKNQO	�_O_dJL	QL	KUJ	fLTUNKJTK	£¡¤	U_R	LJ_RQO_àJ	QamJTKNQO	KQ	_Oe	RSTU	gLQgQRJI	gJLRQO	QL	JOKNKe	QLk	£¥¤	LJhSNLJR	_IINKNQO_̀	KNMJ	PQL	LJiNJcV	¦_ǸSLJ	QP	KUJ	̂QORKLSTKNQO	�_O_dJL	KQ	gLQiNIJ	OQKNTJ	cNKUNO	KUJ	¡¢�I_e	gJLNQI	RU_̀̀	TQORKNKSKJ	OQKNTJ	QP	OQ	LJ_RQO_àJ	QamJTKNQOVW	uYZYZ	]UJ	̂QOKL_TKQL	RU_̀̀	OQK	TQOKL_TK	cNKU	_	gLQgQRJI	gJLRQO	QL	JOKNKe	KQ	cUQM	KUJ	bcOJLk	̂QORKLSTKNQO	�_O_dJL	QL	fLTUNKJTK	U_R	M_IJ	LJ_RQO_àJ	_OI	KNMJ̀e	QamJTKNQOV	]UJ	̂QOKL_TKQL	RU_̀̀	OQK	aJ	LJhSNLJI	KQ	TQOKL_TK	cNKU	_OeQOJ	KQ	cUQM	KUJ	̂QOKL_TKQL	U_R	M_IJ	LJ_RQO_àJ	QamJTKNQOVW	uYZY\	§P	KUJ	bcOJLk	̂QORKLSTKNQO	�_O_dJL	QL	fLTUNKJTK	U_R	LJ_RQO_àJ	QamJTKNQO	KQ	_	gJLRQO	QL	JOKNKe	gLQgQRJI	ae	KUJ	Q̂OKL_TKQLk	KUJ	̂QOKL_TKQL	RU_̀̀	gLQgQRJ	_OQKUJL	KQ	cUQM	KUJ	bcOJLk	̂QORKLSTKNQO	�_O_dJL	QL	fLTUNKJTK	U_R	OQ	LJ_RQO_àJ	QamJTKNQOV	§P	KUJ	gLQgQRJI	aSK	LJmJTKJI	�SaTQOKL_TKQL	c_R	LJ_RQO_àe	T_g_àJ	QP	gJLPQLMNOd	KUJ	�QL�k	KUJ	Q̂OKL_TK	�SM	_OI	̂QOKL_TK	]NMJ	RU_̀̀	aJ	NOTLJ_RJI	QL	IJTLJ_RJI	ae	KUJ	INPPJLJOTJk	NP	_Oek	QTT_RNQOJI	ae	RSTU	TU_OdJk	_OI	_O	_ggLQgLN_KJ	̂U_OdJ	bLIJL	RU_̀̀	aJ	NRRSJI	aJPQLJ	TQMMJOTJMJOK	QP	KUJ	RSaRKNKSKJ	�SaTQOKL_TKQL�R	�QL�V	Q̈cJiJLk	OQ	NOTLJ_RJ	NO	KUJ	̂QOKL_TK	�SM	QL	̂QOKL_TK	]NMJ	RU_̀̀	aJ	_̀̀QcJI	PQL	RSTU	TU_OdJ	SÒJRR	KUJ	̂QOKL_TKQL	U_R	_TKJI	gLQMgK̀e	_OI	LJRgQORNiJ̀e	NO	RSaMNKKNOd	O_MJR	_R	LJhSNLJIV
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H	IJKJL	MNO	PQRSTUVSQT	WNUXX	RQS	WYZWS[SYSO	U	\YZVQRSTUVSQT]	̂OTWQR]	QT	ORS[S_	̀QT	QRO	̂TOa[QYWX_	WOXOVSOb	[̀	SNO	cdROT]	PQRWSTYVS[QR	eURUfOT	QT	gTVN[SOVS	hUiOW	TOUWQRUZXO	QZjOVS[QR	SQ	WYVN	WYZWS[SYS[QRkH	IJKJI	MNO	PQRSTUVSQT	WNUXX	̂OT̀QTh	US	XOUWS	SdORS_	lmnop		̂OTVORS	Q̀	SNO	VQWS	Q̀	SNO	PQRSTUVS	lRQS	[RVXYb[Rf	SNO	VQWSW	Q̀	hUSOT[UXW]	[RWYTURVO]	ZQRbW]	WYZh[SSUXW	URb	W[h[XUT	[SOhWp	d[SN	[SW	QdR	Oĥ XQ_OOWkH	IJq	rstuvwxyzuxsz{	|}{zx~vw��_	Û T̂Q̂T[USO	dT[SSOR	UfTOOhORS]	SNO	PQRSTUVSQT	WNUXX	TO�Y[TO	OUVN	\YZVQRSTUVSQT]	SQ	SNO	O�SORS	Q̀	SNO	�QTi	SQ	ZO	ÔT̀QThOb	Z_	SNO	\YZVQRSTUVSQT]	SQ	ZO	ZQYRb	SQ	SNO	PQRSTUVSQT	Z_	SOThW	Q̀	SNO	PQRSTUVS	�QVYhORSW]	URb	SQ	UWWYhO	SQdUTb	SNO	PQRSTUVSQT	UXX	SNO	QZX[fUS[QRW	URb	TOŴQRW[Z[X[S[OW]	[RVXYb[Rf	SNO	TOŴQRW[Z[X[S_	̀QT	WÙOS_	Q̀	SNO	\YZVQRSTUVSQT�W	�QTi]	SNUS	SNO	PQRSTUVSQT]	Z_	SNOWO	PQRSTUVS	�QVYhORSW]	UWWYhOW	SQdUTb	SNO	cdROT]	PQRWSTYVS[QR	eURUfOT	URb	gTVN[SOVSk	�UVN	WYZVQRSTUVS	UfTOOhORS	WNUXX	̂TOWOTaO	URb	̂TQSOVS	SNO	T[fNSW	Q̀	SNO	cdROT]	PQRWSTYVS[QR	eURUfOT	URb	gTVN[SOVS	YRbOT	SNO	PQRSTUVS	�QVYhORSW	d[SN	TOŴOVS	SQ	SNO	�QTi	SQ	ZO	̂OT̀QThOb	Z_	SNO	\YZVQRSTUVSQT	WQ	SNUS	WYZVQRSTUVS[Rf	SNOTOQ̀	d[XX	RQS	̂TOjYb[VO	WYVN	T[fNSW]	URb	WNUXX	UXXQd	SQ	SNO	\YZVQRSTUVSQT]	YRXOWW	ŴOV[̀[VUXX_	T̂Qa[bOb	QSNOTd[WO	[R	SNO	WYZVQRSTUVS	UfTOOhORS]	SNO	ZORÒ[S	Q̀	UXX	T[fNSW]	TOhOb[OW]	URb	TObTOWW	UfU[RWS	SNO	PQRSTUVSQT	SNUS	SNO	PQRSTUVSQT]	Z_	SNO	PQRSTUVS	�QVYhORSW]	NUW	UfU[RWS	SNO	cdROTk	�NOTO	Û T̂Q̂T[USO]	SNO	PQRSTUVSQT	WNUXX	TO�Y[TO	OUVN	\YZVQRSTUVSQT	SQ	ORSOT	[RSQ	W[h[XUT	UfTOOhORSW	d[SN	\YZ�WYZVQRSTUVSQTWk	MNO	PQRSTUVSQT	WNUXX	hUiO	UaU[XUZXO	SQ	OUVN	̂TQ̂QWOb	\YZVQRSTUVSQT]	̂T[QT	SQ	SNO	O�OVYS[QR	Q̀	SNO	WYZVQRSTUVS	UfTOOhORS]	VQ̂[OW	Q̀	SNO	PQRSTUVS	�QVYhORSW	SQ	dN[VN	SNO	\YZVQRSTUVSQT	d[XX	ZO	ZQYRb]	URb]	ŶQR	dT[SSOR	TO�YOWS	Q̀	SNO	\YZVQRSTUVSQT]	[bORS[̀_	SQ	SNO	\YZVQRSTUVSQT	SOThW	URb	VQRb[S[QRW	Q̀	SNO	̂TQ̂QWOb	WYZVQRSTUVS	UfTOOhORS	SNUS	hU_	ZO	US	aUT[URVO	d[SN	SNO	PQRSTUVS	�QVYhORSWk	\YZVQRSTUVSQTW	d[XX	W[h[XUTX_	hUiO	VQ̂[OW	Q̀	Û X̂[VUZXO	̂QTS[QRW	Q̀	WYVN	bQVYhORSW	UaU[XUZXO	SQ	SNO[T	TOŴOVS[aO	̂TQ̂QWOb	\YZ�WYZVQRSTUVSQTWk	H	IJL	�vwx~w�}wx	���~�w�}wx	v�	rstuvwxyzux�H	IJLJ�	�UVN	WYZVQRSTUVS	UfTOOhORS	̀QT	U	̂QTS[QR	Q̀	SNO	�QTi	[W	UWW[fROb	Z_	SNO	PQRSTUVSQT	SQ	SNO	cdROT]	̂TQa[bOb	SNUSJ� UWW[fRhORS	[W	Ò̀OVS[aO	QRX_	ÙSOT	SOTh[RUS[QR	Q̀	SNO	PQRSTUVS	Z_	SNO	cdROT	̂YTWYURS	SQ	gTS[VXO	��	URb	QRX_	̀QT	SNQWO	WYZVQRSTUVS	UfTOOhORSW	SNUS	SNO	cdROT	UVVÔSW	Z_	RQS[̀_[Rf	SNO	\YZVQRSTUVSQT	URb	PQRSTUVSQT	[R	dT[S[Rf�	URbJK UWW[fRhORS	[W	WYZjOVS	SQ	SNO	̂T[QT	T[fNSW	Q̀	SNO	WYTOS_]	[̀	UR_]	QZX[fUSOb	YRbOT	ZQRb	TOXUS[Rf	SQ	SNO	PQRSTUVSk�NOR	SNO	cdROT	UVVÔSW	SNO	UWW[fRhORS	Q̀	U	WYZVQRSTUVS	UfTOOhORS]	SNO	cdROT	UWWYhOW	SNO	PQRSTUVSQT�W	T[fNSW	URb	QZX[fUS[QRW	YRbOT	SNO	WYZVQRSTUVS	̀TQh	URb	ÙSOT	SNO	bUSO	QR	dN[VN	cdROT	bOSOTh[ROW	SQ	UVVÔS	UR_	WYZVQRSTUVS	UfTOOhORSWlWpk		gXX	WYhW	bYO	URb	Qd[Rf	Z_	PQRSTUVSQT	SQ	UR_	\YZVQRSTUVSQTlWp	URb�QT	WŶ X̂[OTlWp	̀QT	�QTi	̂OT̀QThOb	QT	hUSOT[UX	WŶ X̂[Ob	̂T[QT	SQ	SNO	bUSO	Q̀	cdROT�W	OXOVS[QR	SQ	UVVÔS	UWW[fRhORS	Q̀	WYVN	WYZVQRSTUVS	UfTOOhORSlWp	URb�QT	̂YTVNUWO	QTbOTlWp	WNUXX	VQRWS[SYSO	U	bOZS	ZOSdOOR	WYVN	\YZVQRSTUVSQTlWp�hUSOT[UX	WŶ X̂[OTlWp	URb	PQRSTUVSQTk	PQRSTUVSQT	WNUXX	bOX[aOT	UViRQdXObfhORS	[R	̀QTh	URb	WYZWSURVO	WUS[ẀUVSQT_	SQ	cdROT	̀TQh	OUVN	Q̀	[SW	\YZVQRSTUVSQTW	URb	WŶ X̂[OTW	Q̀	SNO	VQRS[RfORS	UWW[fRhORS	bOWVT[ZOb	NOTO[R	dNOROaOT	TO�YOWSOb	Z_	cdROT	[R	dT[S[Rfk	k����������	��������H	IJLJq	�̂QR	UWW[fRhORS	SQ	SNO	cdROT	YRbOT	SN[W	\OVS[QR	�k�]	SNO	cdROT	hU_	̀YTSNOT	UWW[fR	SNO	WYZVQRSTUVS	SQ	U	WYVVOWWQT	PQRSTUVSQT	QT	QSNOT	ORS[S_	�| ¡�¢£	¤			�¥¦r |§� ¡¥¦	̈©	¥ª¦£|	¥|	̈©	r£«�|� £	�¥¦ |�� ¥|rH	¤J�	¥¬w}y�	|~�®x	xv	«}y�vy�	�vw�xysux~vw	¬~x®	¥¬w	̄vyu}�	zw°	xv	�¬zy°	¥x®}y	�vwxyzux�H	¤J�J�	MNO	SOTh	±\ÔUTUSO	PQRSTUVSQTlWp±	WNUXX	hOUR	QSNOT	VQRSTUVSQTW	TOSU[ROb	Z_	SNO	cdROT	YRbOT	WÔUTUSO	UfTOOhORSWk	MNO	cdROT	TOWOTaOW	SNO	T[fNS	SQ	̂OT̀QTh	VQRWSTYVS[QR	QT	Q̂OTUS[QRW	TOXUSOb	SQ	SNO	²TQjOVS	d[SN	SNO	cdROT�W	QdR	̀QTVOW	dN[VN	[RVXYbO	̂OTWQRW	QT	ORS[S[OW	YRbOT	WÔUTUSO	VQRSTUVSW	RQS	Ubh[R[WSOTOb	Z_	SNO	PQRWSTYVS[QR	eURUfOT]	URb	SQ	UdUTb	QSNOT	VQRSTUVSW	[R	VQRROVS[QR	d[SN	QSNOT	̂QTS[QRW	Q̀	SNO	²TQjOVS	QT	QSNOT	VQRWSTYVS[QR	QT	Q̂OTUS[QRW	QR	SNO	W[SO	YRbOT	PQRb[S[QRW	Q̀	SNO	PQRSTUVS	[bORS[VUX	QT	WYZWSURS[UXX_	W[h[XUT	SQ	SNOWO	[RVXYb[Rf	SNQWO	Q̂TS[QRW	TOXUSOb	SQ	[RWYTURVO	URb	dU[aOT	Q̀	WYZTQfUS[QRk		³̀	SNO	PQRSTUVSQT	VXU[hW	SNUS	bOXU_	QT	Ubb[S[QRUX	VQWS	[W	[RaQXaOb	ZOVUYWO	Q̀	WYVN	UVS[QR	Z_	SNO	cdROT�W	QdR	̀QTVOW	QT	Z_	QSNOT	²T[hO	PQRSTUVSQTW]	SNO	PQRSTUVSQT	WNUXX	hUiO	WYVN	PXU[h	UW	̂TQa[bOb	[R	gTS[VXO	��kH	¤J�J�J�	\NQYXb	SNO	PQRSTUVSQT	WYWSU[R	UR_	bUhUfO	QT	bOXU_	SNTQYfN	UR_	UVS	QT	Qh[WW[QR	Q̀	UR_	QSNOT	PQRSTUVSQT	NUa[Rf	U	VQRSTUVS	d[SN	SNO	cdROT	̀QT	SNO	bOX[aOT_	Q̀	hUSOT[UXW]	WŶ X̂[OW]	O�Y[̂hORS]	̂XURS	QT	Û X̂[URVOW]	QT	WNQYXb	SNO	PQRSTUVSQT	WYWSU[R	UR_	bUhUfO	QT	bOXU_	SNTQYfN	UR_	UVS	QT	Qh[WW[QR	Q̀	U	\YZVQRSTUVSQT]	SNO	PQRSTUVS	WNUXX	NUaO	RQ	
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IJKLM	KNKLOPQ	QRS	TUOSV	WV	QRSLV	XVIRLQSIQP	YWV	PZIR	[KMKNS	WV	[SJK\	]ZQ	PRKJJ	RK̂S	K	VLNRQ	QW	VSIŴSV	WV	QW	IJKLM	[KMKNS	WOJ\	YVWM	QRS	WQRSV	_WOQVKIQWV	WV	̀Z]IWOQVKIQWVa	b	cdedf	gRSO	QRS	TUOSV	hSVYWVMP	IWOPQVZIQLWO	WV	WhSVKQLWOP	ULQR	QRS	TUOSViP	WUO	YWVISP	LOIJZ[LON	hSVPWOP	WV	SOQLQLSP	ZO[SV	PShKVKQS	IWOQVKIQP	OWQ	K[MLOLPQSVS[	]\	QRS	_WOPQVZIQLWO	jKOKNSVk	QRS	TUOSV	PRKJJ	hVŴL[S	QRKQ	PZIR	IWOQVKIQWVP	PRKJJ	IWWV[LOKQS	QRSLV	UWVl	ULQR	QRS	gWVl	WY	QRS	_WOQVKIQWVk	URW	PRKJJ	IWWhSVKQS	KO[	IWWV[LOKQS	ULQR	QRSM	PW	KP	QW	K̂WL[	[SJK\Pab	cdedm	nRS	TUOSV	PRKJJ	hVŴL[S	YWV	IWWV[LOKQLWO	WY	QRS	KIQL̂LQLSP	WY	QRS	TUOSViP	WUO	YWVISP	KO[	WY	SKIR	̀ShKVKQS	_WOQVKIQWV	ULQR	QRS	gWVl	WY	QRS	_WOQVKIQWVk	URW	PRKJJ	IWWhSVKQS	ULQR	QRSMa	nRS	_WOQVKIQWV	PRKJJ	hKVQLILhKQS	ULQR	KO\	S̀hKVKQS	_WOQVKIQWVP	KO[	QRS	TUOSV	LO	VŜLSULON	QRSLV	IWOPQVZIQLWO	PIRS[ZJSPa	nRS	_WOQVKIQWV	PRKJJ	MKlS	KO\	VŜLPLWOP	QW	LQP	IWOPQVZIQLWO	PIRS[ZJS	[SSMS[	OSISPPKV\	KYQSV	K	oWLOQ	VŜLSU	KO[	MZQZKJ	KNVSSMSOQa	nRS	IWOPQVZIQLWO	PIRS[ZJSP	PRKJJ	QRSO	IWOPQLQZQS	QRS	PIRS[ZJSP	QW	]S	ZPS[	]\	QRS	_WOQVKIQWVk	̀ShKVKQS	_WOQVKIQWVPk	KO[	QRS	TUOSV	ZOQLJ	PZ]PSpZSOQJ\	VŜLPS[ab	cdf	qrsrtu	vwxyz{x|}|u|s~b	cdfde	nRS	_WOQVKIQWV	PRKJJ	KYYWV[	QRS	TUOSViP	WUO	YWVISPk	̀ShKVKQS	_WOQVKIQWVPk	_WOPQVZIQLWO	jKOKNSV	KO[	WQRSV	_WOQVKIQWVP	VSKPWOK]JS	WhhWVQZOLQ\	YWV	LOQVW[ZIQLWO	KO[	PQWVKNS	WY	QRSLV	MKQSVLKJP	KO[	SpZLhMSOQ	KO[	hSVYWVMKOIS	WY	QRSLV	KIQL̂LQLSPk	KO[	PRKJJ	IWOOSIQ	KO[	IWWV[LOKQS	QRS	_WOQVKIQWViP	IWOPQVZIQLWO	KO[	WhSVKQLWOP	ULQR	QRSLVP	KP	VSpZLVS[	]\	QRS	_WOQVKIQ	�WIZMSOQPab	cdfdf	�Y	hKVQ	WY	QRS	_WOQVKIQWViP	gWVl	[ShSO[P	YWV	hVWhSV	S�SIZQLWO	WV	VSPZJQP	ZhWO	IWOPQVZIQLWO	WV	WhSVKQLWOP	]\	QRS	TUOSViP	WUO	YWVISPk	̀ShKVKQS	_WOQVKIQWVP	WV	WQRSV	_WOQVKIQWVPk	QRS	_WOQVKIQWV	PRKJJk	hVLWV	QW	hVWISS[LON	ULQR	QRKQ	hWVQLWO	WY	QRS	gWVlk	hVWMhQJ\	OWQLY\	QRS	_WOPQVZIQLWO	jKOKNSV	KO[	XVIRLQSIQ	WY	[LPIŴSVK]JS	[LPIVShKOILSP	WV	[SYSIQP	LO	QRS	IWOPQVZIQLWO	WV	WhSVKQLWOP	]\	QRS	TUOSV	WV	̀ShKVKQS	_WOQVKIQWV	WV	WQRSV	_WOQVKIQWVP	QRKQ	UWZJ[	VSO[SV	LQ	ZOPZLQK]JS	YWV	hVWhSV	S�SIZQLWO	KO[	VSPZJQP	WY	QRS	_WOQVKIQWViP	gWVla	�KLJZVS	WY	QRS	_WOQVKIQWV	QW	OWQLY\	QRS	_WOPQVZIQLWO	jKOKNSV	KO[	QRS	XVIRLQSIQ	WY	KhhKVSOQ	[LPIVShKOILSP	WV	[SYSIQP	hVLWV	QW	hVWISS[LON	ULQR	QRS	gWVl	PRKJJ	IWOPQLQZQS	KO	KIlOWUJS[NMSOQ	QRKQ	QRS	TUOSViP	WV	̀ShKVKQS	_WOQVKIQWViP	WV	WQRSV	_WOQVKIQWVPi	IWMhJSQS[	WV	hKVQLKJJ\	IWMhJSQS[	IWOPQVZIQLWO	LP	YLQ	KO[	hVWhSV	QW	VSISL̂S	QRS	_WOQVKIQWViP	gWVl	k	S�IShQ	KP	QW	[SYSIQP	OWQ	QRSO	VSKPWOK]J\	[LPIŴSVK]JSa	b	cdfdm	nRS	_WOQVKIQWV	PRKJJ	VSLM]ZVPS	QRS	TUOSV	YWV	IWPQP	QRS	TUOSV	LOIZVPk	LOIJZ[LON	IWPQP	QRKQ	KVS	hK\K]JS	QW	K	S̀hKVKQS	_WOQVKIQWVP	WV	QW	WQRSV	_WOQVKIQWVPk	]SIKZPS	WY	QRS	_WOQVKIQWViP	[SJK\Pk	LMhVWhSVJ\	QLMS[	KIQL̂LQLSP	WV	[SYSIQL̂S	IWOPQVZIQLWOa	nRS	TUOSV	PRKJJ	]S	VSPhWOPL]JS	QW	QRS	_WOQVKIQWV	YWV	IWPQP	QRS	_WOQVKIQWV	LOIZVP	]SIKZPS	WY	[SJK\Pk	LMhVWhSVJ\	QLMS[	KIQL̂LQLSPk	[KMKNS	QW	QRS	gWVl	WV	[SYSIQL̂S	IWOPQVZIQLWO	]\	QRS	TUOSViP	WUO	YWVISPk	S̀hKVKQS	_WOQVKIQWVPk	WV	WQRSV	_WOQVKIQWVPab	cdfdmde	nRS	_WOQVKIQWV	PRKJJ	OWQ	IWMMLQ	WV	hSVMLQ	KO\	KIQ	URLIR	ULJJ	LOQSVYSVS	ULQR	QRS	hSVYWVMKOIS	WY	UWVl	]\	KO\	WY	TUOSViP	WUO	YWVISP	WV	KO\	̀ShKVKQS	_WOQVKIQWV	LÔWĴS[	ULQR	QRS	UWVl	�IWJJSIQL̂SJ\	VSYSVVS[	QW	LO	QRLP	̀SIQLWO	�a�a�	KO[	LQP	PZ]PSIQLWOP	KP	�TQRSV	_WOQVKIQWVP��a	�Y	QRS	_WOQVKIQWV	PZPQKLOP	KO\	[KMKNS	QRVWZNR	KO\	KIQ	WV	WMLPPLWO	WY	TQRSV	_WOQVKIQWVP	WV	ZQLJLQLSP	RK̂LON	K	IWOQVKIQ	ULQR	QRS	TUOSV	YWV	QRS	hSVYWVMKOIS	WY	UWVl	ZhWO	QRS	PLQS	WV	WY	UWVl	URLIR	MK\	]S	OSISPPKV\	QW	]S	hSVYWVMS[	YWV	QRS	hVWhSV	S�SIZQLWO	WY	QRS	gWVl	QW	]S	hSVYWVMS[	RSVSZO[SVk	WV	QRVWZNR	KO\	KIQ	WV	WMLPPLWO	WY	K	PZ]IWOQVKIQWV	WY	PZIR	TQRSV	_WOQVKIQWV	KO[�WV	ZQLJLQ\k	QRS	_WOQVKIQWV	PRKJJ	RK̂S	OW	IJKLM	KNKLOPQ	QRS	TUOSV	YWV	PZIR	[KMKNSk	]ZQ	PRKJJ	RK̂S	K	VLNRQ	QW	VSIŴSV	PZIR	[KMKNS	YVWM	QRS	TQRSV	_WOQVKIQWV	KO[�WV	ZQLJLQ\	ZO[SV	QRS	hVŴLPLWO	PLMLJKV	QW	QRS	QRLP	̀SIQLWO	�a�a�	KO[	LQP	PZ]PSIQLWOP	URLIR	RK̂S	WV	ULJJ	]S	LOPSVQS[	LO	QRS	IWOQVKIQP	ULQR	PZIR	TQRSV	_WOQVKIQWVP	KO[�WV	ZQLJLQLSPa	�L� R̀WZJ[	KO\	TQRSV	_WOQVKIQWV	RK̂LON	WV	URW	PRKJJ	RSVSZO[SV	RK̂S	K	IWOQVKIQ	ULQR	QRS	TUOSV	YWV	QRS	hSVYWVMKOIS	WY	gWVl	ZhWO	QRS	PLQSk	PZPQKLO	KO\	[KMKNS	QRVWZNR	KO\	KIQ	WV	WMLPPLWO	WY	QRS	_WOQVKIQWV	RSVSZO[SV	WV	QRVWZNR	KO\	KIQ	WV	WMLPPLWO	WY	KO\	PZ]IWOQVKIQWV	WY	QRS	_WOQVKIQWVk	QRS	_WOQVKIQWV	KNVSSP	QW	VSLM]ZVPS	PZIR	TQRSV	_WOQVKIQWV	YWV	KJJ	PZIR	[KMKNSP	KO[	QW	[SYSO[	KQ	LQP	WUO	S�hSOPS	KO\	PZLQ	]KPS[	ZhWO	PZIR	IJKLMa�LL�nRS	_WOQVKIQWV	KNVSSP	QW	QRS	YZJJSPQ	S�QSOQ	hSVMLQQS[	]\	JKU	QW	LO[SMOLY\	KO[	RWJ[	RKVMJSPP	QRS	TUOSVk	XVIRLQSIQ	KO[	_WOPQVZIQLWO	jKOKNSV	YVWM	KJJ	IJKLMPk	IKZPSP	WY	KIQLWOk	[KMKNSPk	JWPPSP	KO[	S�hSOPSk	MK[S	KNKLOPQ	WV	PZYYSVS[	]\	KO\	WY	QRSM	KVLPLON	WZQ	WY	_WOQVKIQWViP	KIQP	WV	WMLPPLWOP	WY	QRS	KIQP	WV	WMLPPLWOP	WY	KO\	PZ]IWOQVKIQWV	WY	QRS	_WOQVKIQWVa
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IJJJKLMN	OPQNRST	RJUMV	VW	JQXNYQJZJ[\VJWQ	MNRN]QXNR	TM\̂̂	JQ	QW	P\_	̀N	XJYJQJTMNXa	P\JbNX	WR	XJT[M\RUNXa	̀_	VMN	NcNR[JTN	WZ	\Q_	WVMNR	RNYNX_	dRWbJXNX	ZWR	̀_	VMN	eWQVR\[V	WR	̀_	̂\Pfg	hijik	LMN	eWQVR\[VWR	TM\̂̂	dRWYdV̂_	RNYNX_	X\Y\UN	VM\V	VMN	eWQVR\[VWR	PRWQUZ]̂̂_	[\]TNT	VW	[WYd̂NVNX	WR	d\RVJ\̂̂_	[WYd̂NVNX	[WQTVR][VJWQa	WR	VW	dRWdNRV_	WZ	VMN	OPQNRa	lNd\R\VN	eWQVR\[VWRTa	WR	OVMNR	eWQVR\[VWRT	\T	dRWbJXNX	JQ	lN[VJWQ	mnfofpfg	hijiq	LMN	OPQNRa	lNd\R\VN	eWQVR\[VWRTa	\QX	OVMNR	eWQVR\[VWRT	TM\̂̂	M\bN	VMN	T\YN	RNTdWQTJ̀ĴJVJNT	ZWR	[]VVJQU	\QX	d\V[MJQU	\T	\RN	XNT[RJ̀NX	ZWR	VMN	eWQVR\[VWR	JQ	lN[VJWQ	rfmsfg	hit	uvwxyz{	|}~��	��	��x�w	���Z	\	XJTd]VN	\RJTNT	\YWQU	VMN	eWQVR\[VWRa	lNd\R\VN	eWQVR\[VWRTa	OVMNR	eWQVR\[VWRTa	\QX	VMN	OPQNR	\T	VW	VMN	RNTdWQTJ̀ĴJV_	]QXNR	VMNJR	RNTdN[VJbN	[WQVR\[VT	ZWR	Y\JQV\JQJQU	VMN	dRNYJTNT	\QX	T]RRW]QXJQU	\RN\	ZRNN	ZRWY	P\TVN	Y\VNRJ\̂T	\QX	R]̀ J̀TMa	VMN	OPQNR	Y\_a	PJVMW]V	dRWbJXJQU	\Q_	dRJWR	PRJVVNQ	QWVJ[NRa	[̂N\Q	]d	PJVM	JVT	WPQ	NYd̂W_NNT	WR	\	[̂N\QJQU	[WQVR\[VWRa	\QX	VMN	eWQTVR][VJWQ	�\Q\UNRa	PĴ̂	\̂̂W[\VN	VMN	[WTV	\YWQU	VMWTN	RNTdWQTJ̀̂Nf�|�����	�			�������	��	���	�u|�g	�i�	�xwxy��g	�i�i�	eM\QUNT	JQ	VMN	�WR�	Y\_	̀N	\[[WYd̂JTMNX	\ZVNR	NcN[]VJWQ	WZ	VMN	eWQVR\[Va	\QX	PJVMW]V	JQb\̂JX\VJQU	VMN	eWQVR\[Va	̀_	eM\QUN	ORXNR	JTT]NX	̀_	VMN	�R[MJVN[Va	eWQTVR][VJWQ	eM\QUN	�JRN[VJbN	WR	�JN̂X	ORXNR	ZWR	\	YJQWR	[M\QUN	JQ	VMN	�WR�a	T]̀�N[V	VW	VMN	̂JYJV\VJWQT	TV\VNX	JQ	VMJT	�RVJ[̂N	�	\QX	N̂TNPMNRN	JQ	VMN	eWQVR\[V	�W[]YNQVTfeM\QUNT	JQ	VMN	�WR�	Y\_	̀N	\[[WYd̂JTMNX	\ZVNR	NcN[]VJWQ	WZ	VMN	eWQVR\[Va	\QX	PJVMW]V	JQb\̂JX\VJQU	VMN	eWQVR\[Va	̀_	eM\QUN	ORXNR	JTT]NX	̀_	VMN	�R[MJVN[Va	eWQTVR][VJWQ	eM\QUN	�JRN[VJbN	WR	�JN̂X	ORXNR	ZWR	\	YJQWR	[M\QUN	JQ	VMN	�WR�a	JTT]NX	̀_	VMN	�R[MJVN[V	WR	eWQTVR][VJWQ	�\Q\UNRa	T]̀�N[V	VW	VMN	̂JYJV\VJWQT	TV\VNX	JQ	VMJT	�RVJ[̂N	�	\QX	N̂TNPMNRN	JQ	VMN	eWQVR\[V	�W[]YNQVTf	eM\QUN	ORXNRT	TM\̂̂	̀N	T]̀YJVVNX	JQ	VWV\̂	\YW]QVT	ZWR	\	d\RVJ[]̂\R	[M\QUN	\QX	QWV	JQ	JQTV\̂̂YNQVT	ZWR	N\[M	VR\XN	VMNRN\ZVNRf		�̂ 	̂d\RVJ\̂	eM\QUN	ORXNR	T]̀YJTTJWQT	PĴ̂	̀N	RN�N[VNX	\QX	RNV]RQNX	VW	VMN	eWQVR\[VWR	ZWR	[WYd̂NVJWQfg	�i�ij	�	eM\QUN	ORXNR	TM\̂̂	̀N	̀\TNX	]dWQ	\URNNYNQV	\YWQU	VMN	OPQNRa	eWQTVR][VJWQ	�\Q\UNRa	�R[MJVN[V	\QX	eWQVR\[VWRf	�	eWQTVR][VJWQ	eM\QUN	�JRN[VJbN	RN�]JRNT	\URNNYNQV	̀_	VMN	OPQNRa	eWQTVR][VJWQ	�\Q\UNR	\QX	�R[MJVN[V	\QX	Y\_	WR	Y\_	QWV	̀N	\URNNX	VW	̀_	VMN	eWQVR\[VWRf	�Q	WRXNR	ZWR	\	YJQWR	[M\QUN	JQ	VMN	�WR�	Y\_	̀N	JTT]NX	̀_	VMN	�R[MJVN[V	\̂WQNfg	�i�it	eM\QUNT	JQ	VMN	�WR�	TM\̂̂	̀N	dNRZWRYNX	]QXNR	\dd̂J[\̀ N̂	dRWbJTJWQT	WZ	VMN	eWQVR\[V	�W[]YNQVTf	LMN	eWQVR\[VWR	TM\̂̂	dRW[NNX	dRWYdV̂_	PJVM	[M\QUNT	JQ	VMN	�WR�a	]Q̂NTT	WVMNRPJTN	dRWbJXNX	JQ	VMN	eM\QUN	ORXNRa	eWQTVR][VJWQ	eM\QUN	�JRN[VJbNa	WR	WRXNR	ZWR	\	YJQWR	[M\QUN	JQ	VMN	�WR�f	�	[M\QUN	JQ	VMN	eWQVR\[V	l]Y	WR	eWQVR\[V	LJYN	TM\̂̂	̀N	\[[WYd̂JTMNX	WQ̂_	̀_	eM\QUN	ORXNR	WR	eWQTVR][VJWQ	eM\QUN	�JRN[VJbNf		�[[WRXJQÛ_a	QW	[W]RTN	WZ	[WQX][V	WR	XN\̂JQUT	̀NVPNNQ	VMN	�\RVJNT	WR	NcdRNTT	WR	JYd̂JNX	\[[NdV\Q[N	WZ	\̂VNR\VJWQT	WR	\XXJVJWQT	VW	VMN	�WR�	TM\̂̂	Ǹ	VMN	̀\TJT	WZ	\Q_	ê\JY	ZWR	\Q	JQ[RN\TN	JQ	VMN	eWQVR\[V	l]Y	WR	\Q_	\YW]QVT	X]N	]QXNR	VMN	eWQVR\[V	�W[]YNQVT	WR	\Q	NcVNQTJWQ	WZ	VMN	eWQVR\[V	LJYNfg	�i�ik	�Q̂NTT	WVMNRPJTN	\URNNX	VW	JQ	PRJVJQU	̀_	VMN	OPQNR	\QX	VMN	eWQVR\[VWRa	VMN	[WỲ JQNX	WbNRMN\X	\QX	dRWZJV	VM\V	TM\̂̂	̀N	JQ[̂]XNX	JQ	VMN	VWV\̂	[WTV	IWR	[RNXJVK	VW	VMN	OPQNR	ZWR	\	eM\QUN	JQ	VMN	�WR�	TM\̂̂	̀N	̀\TNX	WQ	VMN	ZŴ̂WPJQU	T[MNX]̂N i� �WR	VMN	eWQVR\[VWRa	ZWR	�WR�	dNRZWRYNX	̀_	VMN	eWQVR\[VWRST	WPQ	ZWR[NT ¡¢ £¤¥	¦§	̈©ª	«¬®̈	̄°±²¤¤¤	¦«	̈©ª	³©¡§́ª	¦µª	µ¬ª³̈	³¦®̈	¦«	®ª¶«·̧ª«¦¹ªµ	º¦»²¼¢ ½¥	¦§	̈©ª	̧¦̈¬¦§	¦«	̈©ª	³©¡§́ª	¦µª	µ¬ª³̈	³¦®̈	¦«	®ª¶«·̧ª«¦¹ªµ	º¦»	¼ª̈ºªª§	̄°±²¤¤¤	¡§µ	̄±¤²¤¤¤	¡§µ³¢ ¾¥	¦§	̈©ª	̧¦̈¬¦§	¦«	̈©ª	³©¡§́ª	¦µª	µ¬ª³̈	³¦®̈	¦«	®ª¶«·̧ª«¦¹ªµ	º¦»	¼ª̈ºªª§	̄±¤²¤¤¤	¡§µ	̄°¤¤²¤¤¤	¡§µ	µ¢ ±¥	¦§	̈©ª	̧¦̈¬¦§	¦«	̈©ª	³©¡§́ª	¦µª	µ¬ª³̈	³¦®̈	¦«	®ª¶«·̧ª«¦¹ªµ	º¦»	́ª¡̈ª	̈©¡§	̄°¤¤²¤¤¤¢ij �WR	VMN	eWQVR\[VWRa	ZWR	�WR�	dNRZWRYNX	̀_	VMN	eWQVR\[VWRST	l]̀[WQVR\[VWR	ZJbN	dNR[NQV	Ip¿K	WZ	VMN	\YW]QV	X]N	VMN	l]̀[WQVR\[VWRfit �WR	N\[M	l]̀[WQVR\[VWR	JQbŴbNXa	ZWR	�WR�	dNRZWRYNX	̀_	VM\V	l]̀[WQVR\[VWRST	WPQ	ZWR[NTa	VNQ	dNR[NQV	Imn¿K	WZ	VMN	[WTVfik �WR	N\[M	l]̀[WQVR\[VWR	JQbŴbNXa	ZWR	�WR�	dNRZWRYNX	̀_	VMN	l]̀[WQVR\[VWRST	l]̀ÀT]̀[WQVR\[VWRTa	ZJbN	dNR[NQV	Ip¿K	WZ	VMN	\YW]QV	X]N	VMN	l]̀ÀT]̀[WQVR\[VWRfiq eWTV	VW	PMJ[M	WbNRMN\X	\QX	dRWZJV	JT	VW	̀N	\dd̂JNX	TM\̂̂	̀N	XNVNRYJQNX	JQ	\[[WRX\Q[N	PJVM	lN[VJWQ	�frf�	
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IJK	LMINN	OP	QRPSQTPK	UQJVNWKQJX	NIOYZ	VYLRL[\]	̂_̀	abcdef	ghifhjk	lMIJXP	mZKPZ	QL	I	nZQRRPJ	QJLRZWSPJR	oZPoIZPK	Op	RMP	kZVMQRPVR	IJK	LQXJPK	Op	RMP	mnJPZq	lYJLRZWVRQYJ	rIJIXPZq	kZVMQRPVRq	IJK	lYJRZIVRYZq	LRIRQJX	RMPQZ	IXZPPSPJR	WoYJ	INN	Ys	RMP	sYNNYnQJXt_u vMP	VMIJXP	QJ	RMP	wYZxy_̀ vMP	ISYWJR	Ys	RMP	IKzWLRSPJRq	Qs	IJpq	QJ	RMP	lYJRZIVR	{WSy	IJK_| vMP	P}RPJR	Ys	RMP	IKzWLRSPJRq	Qs	IJpq	QJ	RMP	lYJRZIVR	vQSP\]	̂_̀_u	k	lMIJXP	mZKPZq	nMPJ	QLLWPKq	LMINN	OP	sWNN	VYSoPJLIRQYJq	YZ	VZPKQRq	sYZ	RMP	P}RZI	wYZx	oPZsYZSPKq	YSQRRPKq	YZ	LWOLRQRWRPK\		~R	LMINN	LMYn	YJ	QRL	sIVPq	IJp	IKzWLRSPJR	QJ	RQSP	sYZ	VYSoNPRQYJ	Ys	RMP	�ZYzPVR	IL	I	ZPLWNR	Ys	RMP	lMIJXP	QJ	RMP	wYZx\		�IVM	lMIJXP	mZKPZ	LMINN	QJVNWKP	INN	VYLRL	ZPNIRPK	RMPZPRYq	QJVNWKQJX	INN	Y�PZMPIKq	SQLVPNNIJPYWL	P}oPJLPLq	IJK	QJVQKPJRINL\]	̂_|	a�dj�h�����d	abcdef	��hf����fj]	̂_|_u	k	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�P	QL	I	nZQRRPJ	YZKPZ	oZPoIZPK	Op	RMP	kZVMQRPVR	IJK	LQXJPK	Op	RMP	mnJPZq	lYJLRZWVRQYJ	rIJIXPZ	IJK	kZVMQRPVRq	KQZPVRQJX	I	VMIJXP	QJ	RMP	wYZx	oZQYZ	RY	IXZPPSPJR	YJ	IKzWLRSPJRq	Qs	IJpq	QJ	RMP	lYJRZIVR	{WS	YZ	lYJRZIVR	vQSPq	YZ	OYRM\	vMP	mnJPZ	SIp	Op	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�Pq	nQRMYWR	QJ�INQKIRQJX	RMP	lYJRZIVRq	YZKPZ	VMIJXPL	QJ	RMP	wYZx	nQRMQJ	RMP	XPJPZIN	LVYoP	Ys	RMP	lYJRZIVR	VYJLQLRQJX	Ys	IKKQRQYJLq	KPNPRQYJLq	YZ	YRMPZ	ZP�QLQYJLq	RMP	lYJRZIVR	{WS	IJK	lYJRZIVR	vQSP	OPQJX	IKzWLRPK	IVVYZKQJXNp\		�Y	VMIJXP	QJ	lYJRZIVR	vQSP	LMINN	OP	INNYnPK	sYZ	lMIJXP	mZKPZL	oPZsYZSPK	Op	lYJRZIVRYZq	P}VPoR	sYZ	LWOLRIJRQIN	VMIJXPL	QJ	LVYoP	KPRPZSQJPK	Op	RMP	mnJPZ\		~J	RMP	VILP	Ys	QJVZPILPK	LVYoPq	QR	QL	P}oPVRPK	RMIR	lMIJXP	mZKPZ	wYZx	LMINN	OP	oPZsYZSPK	Op	QJVZPILPK	SIJoYnPZ\]	̂_|_̀	k	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�P	LMINN	OP	WLPK	QJ	RMP	IOLPJVP	Ys	RYRIN	IXZPPSPJR	YJ	RMP	RPZSL	Ys	I	lMIJXP	mZKPZ\]	̂_|_|	~s	RMP	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�P	oZY�QKPL	sYZ	IJ	IKzWLRSPJR	RY	RMP	lYJRZIVR	{WSq	RMP	IKzWLRSPJR	LMINN	OP	OILPK	YJ	YJP	Ys	RMP	sYNNYnQJX	SPRMYKLt_u rWRWIN	IVVPoRIJVP	Ys	I	NWSo	LWS	oZYoPZNp	QRPSQTPK	IJK	LWooYZRPK	Op	LWssQVQPJR	LWOLRIJRQIRQJX	KIRI	RY	oPZSQR	P�INWIRQYJy_̀ �JQR	oZQVPL	LRIRPK	QJ	RMP	lYJRZIVR	�YVWSPJRL	YZ	LWOLP�WPJRNp	IXZPPK	WoYJy_| lYLR	RY	OP	KPRPZSQJPK	QJ	I	SIJJPZ	IXZPPK	WoYJ	Op	RMP	oIZRQPL	IJK	I	SWRWINNp	IVVPoRIONP	sQ}PK	YZ	oPZVPJRIXP	sPPy	YZ_� kL	oZY�QKPK	QJ	{PVRQYJ	�\�\�\]	̂_|_�	~s	�����������	��������WJQR	oZQVPL	IZP	LRIRPK	QJ	RMP	lYJRZIVR	�YVWSPJRL	YZ	LWOLP�WPJRNp	IXZPPK	WoYJq	IJK	Qs	�WIJRQRQPL	YZQXQJINNp	VYJRPSoNIRPK	IZP	SIRPZQINNp	VMIJXPK	QJ	I	oZYoYLPK	lMIJXP	mZKPZ	YZ	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�P	LY	RMIR	IooNQVIRQYJ	Ys	LWVM	WJQR	oZQVPL	RY	�WIJRQRQPL	Ys	wYZx	oZYoYLPK	nQNN	VIWLP	LWOLRIJRQIN	QJP�WQRp	RY	RMP	mnJPZ	YZ	lYJRZIVRYZq	RMP	IooNQVIONP	WJQR	oZQVPL	LMINN	OP	P�WQRIONp	IKzWLRPK\]	̂_|_�	�oYJ	ZPVPQoR	Ys	I	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�Pq	RMP	lYJRZIVRYZ	LMINN	oZYSoRNp	oZYVPPK	nQRM	RMP	VMIJXP	QJ	RMP	wYZx	QJ�YN�PK	IJK	IK�QLP	RMP	lYJLRZWVRQYJ	rIJIXPZ	IJK	kZVMQRPVR	Ys	RMP	lYJRZIVRYZ�L	IXZPPSPJR	YZ	KQLIXZPPSPJR	nQRM	RMP	SPRMYKq	Qs	IJpq	oZY�QKPK	QJ	RMP	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�P	sYZ	KPRPZSQJQJX	RMP	oZYoYLPK	IKzWLRSPJR	QJ	RMP	lYJRZIVR	{WS	YZ	lYJRZIVR	vQSP\]	̂_|_ 	k	lYJLRZWVRQYJ	lMIJXP	�QZPVRQ�P	LQXJPK	Op	RMP	lYJRZIVRYZ	QJKQVIRPL	RMP	lYJRZIVRYZ�L	IXZPPSPJR	RMPZPnQRMq	QJVNWKQJX	IKzWLRSPJR	QJ	lYJRZIVR	{WS	IJK	lYJRZIVR	vQSP	YZ	RMP	SPRMYK	sYZ	KPRPZSQJQJX	RMPS\	{WVM	IXZPPSPJR	LMINN	OP	PssPVRQ�P	QSSPKQIRPNp	IJK	LMINN	OP	RMP	OILQL	sYZ	oZPoIZQJX	I	lMIJXP	mZKPZ	sYZ	sQJIN	mnJPZ	IooZY�IN]	̂_|_̂	~s	RMP	lYJRZIVRYZ	KYPL	JYR	ZPLoYJK	oZYSoRNp	YZ	KQLIXZPPL	nQRM	RMP	SPRMYK	sYZ	IKzWLRSPJR	QJ	RMP	lYJRZIVR	{WSq	RMP	mnJPZq	QJ	VYJLWNRIRQYJ	nQRM	RMP	lYJLRZWVRQYJ	rIJIXPZ	IJK	kZVMQRPVR	LMINN	KPRPZSQJP	RMP	SPRMYK	IJK	RMP	IKzWLRSPJR	YJ	RMP	OILQL	Ys	ZPILYJIONP	P}oPJKQRWZPL	IJK	LI�QJXL	Ys	RMYLP	oPZsYZSQJX	RMP	wYZx	IRRZQOWRIONP	RY	RMP	VMIJXPq	QJVNWKQJXq	QJ	VILP	Ys	IJ	QJVZPILP	QJ	RMP	lYJRZIVR	{WSq	IJ	ISYWJR	sYZ	Y�PZMPIK	IJK	oZYsQR	IL	LPR	sYZRM	QJ	RMP	kXZPPSPJRq	YZ	Qs	JY	LWVM	ISYWJR	QL	LPR	sYZRM	QJ	RMP	kXZPPSPJRq	I	ZPILYJIONP	ISYWJR\	~J	LWVM	VILPq	IJK	INLY	WJKPZ	{PVRQYJ	�\�\�\�q	RMP	lYJRZIVRYZ	LMINN	xPPo	IJK	oZPLPJRq	QJ	LWVM	sYZS	IL	RMP	mnJPZ	IJK	lYJLRZWVRQYJ	rIJIXPZ	SIp	
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IJKLMJNOKP	QR	NSKTNUKV	QMMWXRSNRY	SWYKSZKJ	[NSZ	QIIJWIJNQSK	LXIIWJSNRY	VQSQ\	]R̂KLL	WSZKJ[NLK	IJW_NVKV	NR	SZK	ẀRSJQMS	aWMXTKRSLP	MWLSL	bWJ	SZK	IXJIWLKL	Wb	SZNL	cKMSNWR	d\e\d	LZQ̂̂	OK	̂NTNSKV	SW	SZK	bŴ̂W[NRYfgh ẀLSL	Wb	̂QOWJP	NRM̂XVNRY	QIÎNMQÔK	IQiJŴ̂	SQjKLP	LWMNQ̂	LKMXJNSiP	ŴV	QYK	QRV	XRKTÎWiTKRS	NRLXJQRMKP	bJNRYK	OKRKbNSL	JKkXNJKV	Oi	QYJKKTKRS	WJ	MXLSWTP	[WJlKJLm	MWTIKRLQSNWR	NRLXJQRMKP	QRV	WSZKJ	KTÎWiKK	MWLSL	QIIJW_KV	Oi	SZK	̀WRLSJXMSNWR	nQRQYKJ	QRV	oJMZNSKMSpgq ẀLSL	Wb	TQSKJNQ̂LP	LXIÎNKLP	QRV	KkXNITKRSP	NRM̂XVNRY	MWLS	Wb	SJQRLIWJSQSNWRP	[ZKSZKJ	NRMWJIWJQSKV	WJ	MWRLXTKVpgr sKRSQ̂	MWLSL	Wb	TQMZNRKJi	QRV	KkXNITKRSP	KjM̂XLN_K	Wb	ZQRV	SWŴLP	[ZKSZKJ	JKRSKV	bJWT	SZK	̀WRSJQMSWJ	WJ	WSZKJLptu v_KJZKQV	QRV	IJWbNS	TQJlwXI	LZQ̂̂	NRM̂XVKP	OXS	RWS	OK	̂NTNSKV	SWP	SZK	bŴ̂W[NRYftx ZWTK	WbbNMK	KjIKRLKpty bNK̂V	WbbNMK	KjIKRLKptz LXIKJ_NLNWRptu IJW{KMS	TQRQYKTKRS	|	KLSNTQSNWRp	QRVt} LTQ̂̂	SWŴL	|	KkXNITKRS\		~	�grg�	�ZK	QTWXRS	Wb	MJKVNS	SW	OK	Q̂̂W[KV	Oi	SZK	̀WRSJQMSWJ	SW	SZK	v[RKJ	bWJ	Q	VK̂KSNWR	WJ	MZQRYK	SZQS	JKLX̂SL	NR	Q	RKS	VKMJKQLK	NR	SZK	̀WRSJQMS	cXT	LZQ̂̂	OK	QMSXQ̂	RKS	MWLS	QL	MWRbNJTKV	Oi	SZK	v[RKJP	̀WRLSJXMSNWR	nQRQYKJ	QRV	oJMZNSKMS\	�ZKR	OWSZ	QVVNSNWRL	QRV	MJKVNSL	MW_KJNRY	JK̂QSKV	�WJl	WJ	LXOLSNSXSNWRL	QJK	NR_Ŵ_KV	NR	Q	MZQRYKP	SZK	Q̂̂W[QRMK	bWJ	W_KJZKQV	QRV	IJWbNS	LZQ̂̂	OK	bNYXJKV	WR	SZK	OQLNL	Wb	RKS	NRMJKQLKP	Nb	QRiP	[NSZ	JKLIKMS	SW	SZQS	MZQRYK\~	�grg�	�KRVNRY	bNRQ̂	VKSKJTNRQSNWR	Wb	SZK	SWSQ̂	MWLS	Wb	Q	̀WRLSJXMSNWR	̀ZQRYK	aNJKMSN_K	SW	SZK	v[RKJP	SZK	̀WRSJQMSWJ	TQi	JKkXKLS	IQiTKRS	bWJ	�WJl	MWTÎKSKV	XRVKJ	SZK	̀WRLSJXMSNWR	̀ZQRYK	aNJKMSN_K	NR	oIÎNMQSNWRL	bWJ	�QiTKRS\	�b	v[RKJ	QMMKISL	LXMZ	JKkXKLS	NR	NSL	LŴK	VNLMJKSNWR	QRV	LXO{KMS	SW	QRi	kXQ̂NbNMQSNWRL	JKYQJVNRY	LXMZ	QMMKISQRMKP	SZK	ẀRLSJXMSNWR	nQRQYKJ	QRV	oJMZNSKMS	[N̂̂	TQlK	QR	NRSKJNT	VKSKJTNRQSNWR	bWJ	IXJIWLKL	Wb	TWRSẐi	MKJSNbNMQSNWR	bWJ	IQiTKRS	bWJ	SZWLK	MWLSL	QRV	MKJSNbi	bWJ	IQiTKRS	SZK	QTWXRS	SZQS	SZK	̀WRLSJXMSNWR	nQRQYKJ	QRV	oJMZNSKMS	VKSKJTNRK	SW	OK	JKQLWRQÔi	{XLSNbNKV\	�ZK	NRSKJNT	VKSKJTNRQSNWR	Wb	MWLS	LZQ̂̂	QV{XLS	SZK	̀WRSJQMS	cXT	WR	SZK	LQTK	OQLNL	QL	Q	̀ZQRYK	vJVKJP	LXO{KMS	SW	SZK	JNYZS	Wb	KNSZKJ	IQJSi	SW	VNLQYJKK	QRV	QLLKJS	Q	̀ Q̂NT	NR	QMMWJVQRMK	[NSZ	oJSNM̂K	��\		�W	SZK	KjSKRS	ẀRSJQMSWJ	VWKL	RWS	JKkXKLS	IQiTKRS	bWJ	�WJl	MWTÎKSKV	XRVKJ	SZK	̀WRLSJXMSNWR	̀ZQRYK	aNJKMSN_K	NR	oIÎNMQSNWRL	bWJ	�QiTKRS	�IKRVNRY	bNRQ̂	VKSKJTNRQSNWR	Wb	SZK	SWSQ̂	MWLS	Wb	Q	̀WRLSJXMSNWR	̀ZQRYK	aNJKMSN_K	SW	SZK	v[RKJ�P	WJ	SW	SZK	KjSKRS	v[RKJ	VWKL	RWS	QMMKIS	Q	̀WRSJQMSWJ	JKkXKLS	bWJ	IQiTKRS	bWJ	LXMZ	�WJlP	̀WRSJQMSWJ	LZQ̂̂	IKJbWJT	LXMZ	�WJl	[NSZWXS	IQiTKRSP	LXO{KMS	SW	NSL	JNYZSL	SW	IXJLXK	Q	̀ Q̂NT	bWJ	LXMZ	QL	IJW_NVKV	NR	QRV	LXO{KMS	SW	oJSNM̂K	��	QRV	WSZKJ	QIÎNMQÔK	IJW_NLNWRL	Wb	SZK	̀WRSJQMS	aWMXTKRSL\		oRi	JKbXLQ̂	Oi	SZK	̀WRSJQMSWJ	SW	MWTTKRMK	WJ	IKJbWJT	QRi	VNLIXSKV	̀WRLSJXMSNWR	̀ZQRYK	aNJKMSN_K	�WJl	WJ	QRi	WSZKJ	VNLIXSKV	�WJl	bWJ	[ZNMZ	NS	̀ Q̂NTL	WJ	JKkXKLSL	Q	̀ZQRYK	vJVKJP	QL	VNJKMSKV	Oi	v[RKJP	LZQ̂̂	MWRLSNSXSK	Q	TQSKJNQ̂	OJKQMZ	Wb	SZNL	̀WRSJQMS	Oi	̀WRSJQMSWJ~	�grgh�	�ZKR	SZK	v[RKJ	QRV	̀WRSJQMSWJ	QYJKK	[NSZ	Q	VKSKJTNRQSNWR	TQVK	Oi	SZK	̀WRLSJXMSNWR	nQRQYKJ	QRV	oJMZNSKMS	MWRMKJRNRY	SZK	QV{XLSTKRSL	NR	SZK	̀WRSJQMS	cXT	QRV	̀WRSJQMS	�NTKP	WJ	WSZKJ[NLK	JKQMZ	QYJKKTKRS	XIWR	SZK	QV{XLSTKRSLP	LXMZ	QYJKKTKRS	LZQ̂̂	OK	KbbKMSN_K	NTTKVNQSK̂i	QRV	SZK	̀WRLSJXMSNWR	nQRQYKJ	LZQ̂̂	IJKIQJK	Q	̀ZQRYK	vJVKJ\	̀ZQRYK	vJVKJL	TQi	OK	NLLXKV	bWJ	Q̂̂	WJ	QRi	IQJS	Wb	Q	̀WRLSJXMSNWR	̀ZQRYK	aNJKMSN_K\~	�grghh	oYJKKTKRS	SW	QRi	̀ZQRYK	vJVKJ	�[ZKSZKJ	JKLX̂SNRY	bJWT	̀ZQRYK	vJVKJ	JKkXKLS�̀ Q̂NT	Oi	̀WRSJQMSWJ	WJ	ẀRLSJXMSNWR	̀ZQRYK	aNJKMSN_K	WJ	WSZKJ[NLK�	LZQ̂̂	MWRLSNSXSK	Q	bNRQ̂	LKSŜKTKRS	Oi	̀WRSJQMSWJ	Wb	Q̂̂	TQSSKJL	QJNLNRY	WXS	Wb	WJ	JK̂QSNRY	SW	SZK	MZQRYK	NR	SZK	�WJl	[ZNMZ	NL	SZK	LXO{KMS	Wb	SZK	̀ZQRYK	vJVKJP	NRM̂XVNRYP	OXS	RWS	̂NTNSKV	SWP	Q̂̂	VNJKMS	QRV	NRVNJKMS	MWLSL	QLLWMNQSKV	[NSZ	LXMZ	MZQRYK	QRV	QRi	QRV	Q̂̂	QV{XLSTKRSL	SW	SZK	̀WRSJQMS	cXT	QRV�WJ	SZK	ẀRSJQMS	�NTK\		~	�g�	�����	�������	��	���	�����ZK	oJMZNSKMS	TQi	WJVKJ	TNRWJ	MZQRYKL	NR	SZK	�WJl	SZQS	QJK	MWRLNLSKRS	[NSZ	SZK	NRSKRS	Wb	SZK	̀WRSJQMS	aWMXTKRSL	QRV	VW	RWS	NR_Ŵ_K	QR	QV{XLSTKRS	NR	SZK	̀WRSJQMS	cXT	WJ	QR	KjSKRLNWR	Wb	SZK	̀WRSJQMS	�NTK\	�ZK	oJMZNSKMSmL	WJVKJ	bWJ	TNRWJ	MZQRYKL	LZQ̂̂	OK	NR	[JNSNRY	QRV	ONRVNRY	WR	SZK	̀WRSJQMSWJ~	�g�gq	�NK̂V	vJVKJL	QJK	RWS	SW	OK	MWRLSJXKV	QL	̀ZQRYK	vJVKJL\		o	LNYRKV	�NK̂V	vJVKJ	NL	RWS	QR	QIIJW_KV	̀ZQRYK	vJVKJ\
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I	JKLKM	NOPQROS	QRO	TUVOSW	XSYRPQOYQ	VZS	[ZV\QS]YQPZV	̂_V_̀OS	\R_aa	\P̀V	bPOac	QPYdOQ\W	UZSd	ZScOS\	ZS	_Ve	ZQROS	cZY]fOVQ	gSOg_SOc	he	QRO	[ZVQS_YQZSi		jRZ]ac	QRO	[ZVQS_YQZS	cO\PSO	QZ	SOYZSc	OkQS_	UZSd	gOSbZSfOcW	QRO	[ZVQS_YQZS	f_e	SOl]O\Q	QR_Q	QRO	UZSd	hO	fZVPQZSOc	he	QRO	[ZV\QS]YQPZV	̂_V_̀OS	_Vc	\]hfPQ	_	YZge	Zb	QRO	bPOac	QPYdOQmUZSd	ZScOS	PffOcP_QOae	]gZV	YZfgaOQPZV	Zb	\]YR	UZSdi		nRO	[ZVQS_YQZS	f_e	_a\Z	SOl]O\Q	_	YZge	Zb	QRO	[ZV\QS]YQPZV	̂_V_̀OSo\	aZ̀ipqrstuv	w			rsxvI	wKy	z{|}~}�}�~�I	wKyKy	�VaO\\	ZQROSUP\O	gSZ�PcOcW	[ZVQS_YQ	nPfO	P\	QRO	gOSPZc	Zb	QPfOW	PVYa]cPV̀	_]QRZSP�Oc	_c�]\QfOVQ\W	_aaZQQOc	PV	QRO	[ZVQS_YQ	�ZY]fOVQ\	bZS	j]h\Q_VQP_a	[ZfgaOQPZV	Zb	QRO	�ZSdiI	wKyK�	nRO	c_QO	Zb	YZffOVYOfOVQ	Zb	QRO	�ZSd	P\	QRO	c_QO	O\Q_haP\ROc	PV	QRO	X̀SOOfOVQiI	wKyKM	nRO	c_QO	Zb	j]h\Q_VQP_a	[ZfgaOQPZV	P\	QRO	c_QO	YOSQPbPOc	he	QRO	XSYRPQOYQ	PV	_YYZSc_VYO	UPQR	jOYQPZV	�i�i		�ZSd	SOf_PVPV̀	QZ	hO	YZfgaOQOc	_bQOS	j]h\Q_VQP_a	[ZfgaOQPZV	\R_aa	hO	aPfPQOc	QZ	PQOf\	URPYR	Y_V	ZScPV_SPae	hO	YZfgaOQOc	UPQRPV	QRO	gOSPZc	hOQUOOV	QRO	g_efOVQ	_Q	QRO	QPfO	Zb	j]h\Q_VQP_a	_Vc	�PV_a	g_efOVQiI	wKyKMKy	�̂ PaO\QZVO	�_QO\�	_SO	c_QO\	YSPQPY_a	QZ	QRO	TUVOSo\	ZgOS_QPZV\	QR_Q	O\Q_haP\R	UROV	_	g_SQ	Zb	QRO	�ZSd	P\	QZ	YZffOVYO	ZS	hO	YZfgaOQOi	Xaa	̂PaO\QZVO	�_QO\W	QZ	QRO	OkQOVQ	QR_Q	QROSO	_SO	_Ve	PV	QRO	�SZ�OYQ	jYROc]aOW	_SO	Zb	QRO	O\\OVYO	_Vc	\R_aa	R_�O	QRO	\_fO	fO_VPV̀	_\	QRO	�Ol]PSOc	j]h\Q_VQP_a	[ZfgaOQPZV	�_QO	bZS	QRO	g]SgZ\O	Zb	�Pl]Pc_QOc	�Oa_e	�_f_̀O\	PV	QRP\	XSQPYaO	�i	�Pl]Pc_QOc	c_f_̀O\	_ggaPOc	QZ	j]h\Q_VQP_a	[ZfgaOQPZV	\R_aa	_ggae	aPdOUP\O	QZ	̂PaO\QZVO	�_QO\	UROV	YZfgaOQPZV	SOl]PSOfOVQ\	bZS	\]YR	_SO	fP\\Oc	_Vc	\R_aa	hO	PVY]SSOc	]VQPa	QRO	YZfgaOQPZV	SOl]PSOfOVQ\	bZS	\]YR	̂PaO\QZVO	�_QO\	_SO	_YQ]_aae	_YRPO�Oci	I	wKyK�	nRO	QOSf	�c_e�	_\	]\Oc	PV	QRO	[ZVQS_YQ	�ZY]fOVQ\	\R_aa	fO_V	Y_aOVc_S	c_e	]VaO\\	ZQROSUP\O	\gOYPbPY_aae	cObPVOciI	wKyKL	nRO	�_QO	Zb	�PV_a	[ZfgaOQPZV	Zb	QRO	�ZSd	P\	QRO	c_QO	_aa	Zb	QRO	�ZSd	SOl]PSOc	]VcOS	QRO	[ZVQS_YQ	�ZY]fOVQ\	P\	YZfgaOQOcW	_Vc	_aa	_ggaPY_haO	aPYOV\O\W	gOSfPQ\W	YOSQPbPY_QO\W	ZS	_ggSZ�_a\	R_�O	hOOV	ZhQ_PVOc	he	QRO	[ZVQS_YQZS	_Vc	cOaP�OSOc	QZ	QRO	TUVOS	QZ	QRO	OkQOVQ	gSZ�PcOc	bZS	PV	QRO	TUVOS�[ZVQS_YQZS	X̀SOOfOVQiI	wKyK�	�Ò]a_S	jYRZZa	�Z]S\	\R_aa	fO_V	QRO	QPfO	\YRZZa	P\	PV	\O\\PZV	ZV	_Ve	̀P�OV	c_ei		Tbb	�Ò]a_S	�Z]S\	\R_aa	fO_V	_aa	ZQROS	QPfO	c]SPV̀	QRO	c_ei	�Ò]a_S	jYRZZa	�_e\	\R_aa	fO_V	c_e\	\YRZZa	P\	PV	\O\\PZVi	�jOO	\YRZZa	Y_aOVc_S�I	wK�	�����{��	�~�	t����{�}�~I	wK�Ky	nPfO	aPfPQ\	\Q_QOc	PV	QRO	[ZVQS_YQ	�ZY]fOVQ\	_SO	Zb	QRO	O\\OVYO	Zb	QRO	[ZVQS_YQi	�e	OkOY]QPV̀	QRO	X̀SOOfOVQW	QRO	[ZVQS_YQZS	YZVbPSf\	QR_Q	QRO	[ZVQS_YQ	nPfO	P\	_	SO_\ZV_haO	gOSPZc	bZS	gOSbZSfPV̀	QRO	�ZSdi	[ZVQS_YQZS	SOYZ̀VP�O\	QR_Q	QRO	�SZ�OYQ	jYROc]aO	P\	Zb	YSPQPY_a	PfgZSQ_VYO	QZ	QRO	TUVOSi		Xaa	_\gOYQ\	Zb	YZV\QS]YQPZV	f]\Q	SObaOYQ	QR_Q	on�̂ 	�j	T�	n� 	 jj N[ o	QZ	QRO	TUVOSiI	wK�K�	nRO	[ZVQS_YQZS	\R_aa	VZQ	dVZUPV̀aeW	OkYOgQ	he	_̀SOOfOVQ	ZS	PV\QS]YQPZV	Zb	QRO	TUVOS	PV	USPQPV̀W	YZffOVYO	QRO	�ZSd	gSPZS	QZ	QRO	ObbOYQP�O	c_QO	Zb	PV\]S_VYO	SOl]PSOc	QZ	hO	b]SVP\ROc	he	QRO	[ZVQS_YQZS	_Vc	TUVOSi	nRO	c_QO	Zb	YZffOVYOfOVQ	Zb	QRO	�ZSd	\R_aa	VZQ	hO	YR_V̀Oc	he	QRO	ObbOYQP�O	c_QO	Zb	\]YR	PV\]S_VYOiI	wK�KM	nRO	[ZVQS_YQZS	\R_aa	gSZYOOc	OkgOcPQPZ]\ae	UPQR	_cOl]_QO	bZSYO\	_Vc	\R_aa	_YRPO�O	j]h\Q_VQP_a	[ZfgaOQPZV	UPQRPV	QRO	[ZVQS_YQ	nPfOi	�_Pa]SO	QZ	gSZ\OY]QO	QRO	�ZSd	cPaP̀OVQaeW	]\PV̀	\]YR	fO_V\	_Vc	fOQRZc\	Zb	YZV\QS]YQPZV	YZV\P\QOVQ	UPQR	QRO	SOl]PSOfOVQ\	Zb	QRP\	[ZVQS_YQ	QZ	OV\]SO	QR_Q	QRO	�ZSd	Zb	QRO	�SZ�OYQ	fOOQ\	_aa	̂PaO\QZVO	�_QO\	\R_aa	�OZg_ScP�O	QRO	Z�OS_aa	�SZ�OYQ	jYROc]aOi		nRP\	b_Pa]SO	UPaa	f_Vc_QO	[ZVQS_YQZS	QZ	PVYSO_\O	\Q_bbW	UZSd	Z�OSQPfOW	ZS	]\O	ZQROS	fO_V\	QZ	SOYZ�OS	QPfOW	_Q	QRO	YZ\Q\	Zb	[ZVQS_YQZSi		�V	_ccPQPZVW	_aa	YZ\Q\	c]O	QZ	cOa_e\	PV	YZfgaOQPZV	Zb	QRO	�ZSd	\R_aa	hO	hZSVO	he	QRO	̂]aQPgaO	�SPfO	[ZVQS_YQZS�\�	SO\gZV\PhaO	bZS	cOa_e\iI	wK�KMKy	[ZVQS_YQZS	\R_aa	YZZgOS_QO	UPQR	QRO	TUVOSW	XSYRPQOYQW	 V̀PVOOSW	[ZV\QS]YQPZV	̂_V_̀OS	_Vc	ZQROS	[ZVQS_YQZS\	ZV	QRO	�SZ�OYQW	f_dPV̀	O�OSe	SO_\ZV_haO	ObbZSQ	QZ	SOc]YO	QRO	[ZVQS_YQ	nPfOiI	wK�K�	nRO	[ZVQS_YQZS	f_e	SOl]O\Q	_YYO\\	QZ	QRO	\PQO	c]SPV̀	QPfO\	hOeZVc	QRO	UZSd	RZ]S\	gOSfPQQOci	XggSZ�_a	P\	\ZaOae	_Q	QRO	cP\YSOQPZV	Zb	QRO	TUVOSi		�b	_ggSZ�_a	P\	̀P�OVW	QRO	[ZVQS_YQZS	P\	SO\gZV\PhaO	bZS	g_ePV̀	_aa	_ccPQPZV_a	YZ\Q\	
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IJKLMMNO	PQ	RSN	TUJNMV	WMKSIRNKR	XJO	TUJNMYZ	[N\MNZNJRXRI]N	̂_M	\M_]IOIJ̀	RSN	ZIRN	R_	RSN	a_JRMXKR_M	OLMIJ̀	RSN	XOOIRI_JXb	RIcN	\NMI_OZde	fgh	ijklmn	lop	qrsjontuon	uv	wtxje	fghgy	WPZNJR	a_JRMXKR_MYZ	PMNXKS	_̂	K_JRMXKR	_M	JǸbÌNJKN	IJ	RSN	\NM̂_McXJKN	_̂	IRZ	z_M{	XJO	_PbÌXRI_JZ	LJONM	RSIZ	a_JRMXKRV	a_JRMXKR_M	ZSXbb	PN	NJRIRbNO	R_	X	RIcN	N|RNJZI_J	\LMZLXJR	R_	X	aSXJ̀N	TMONM	ZÌJNO	PQ	TUJNM	IJ	RSN	Xc_LJR	_̂	RIcN	ONRNMcIJNO	PQ	TUJNM	IJ	IRZ	MNXZ_JXPbN	OIZKMNRI_J	R_	PN	X\\M_\MIXRN	̂_M	ONbXQZ	KXLZNO	PQ	RSN	̂_bb_UIJ̀	_KKLMMNJKNZV	PLR	_JbQ	Î	ZLKS	ONbXQZ	XMN	\M_]NJ	R_	TUJNM	IJ	IRZ	MNXZ_JXPbN	OIZKMNRI_J	R_	ONc_JZRMXPbQ	X̂̂NKR	RSN	KMIRIKXb	\XRS	_̂	RSN	}M_~NKR	�KSNOLbN	XZ	MNbXRIJ̀	R_	RSN	z_M{	_̂	RSIZ	a_JRMXKR�		RSN	K_JZN�LNJKNZ	_̂	WKRZ	_̂	�_O	�ZLKS	XZ	R_MJXO_V	̂b__OV	̂IMNV	SLMMIKXJNV	NRKd��	LJLZLXbbQ	XO]NMZN	UNXRSNM�	IJOLZRMQ�UION	bXP_M	ZRMI{NZ	_M	IJOLZRMQ�UION	cXRNMIXb	ZS_MRX̀NZ�	UXMZ	_M	XKRZ	_̂	RNMM_MIZc�	MNPNbbI_J�	MI_R�	KI]Ib	OIZ_PNOINJKN�	NcPXM̀_NZ�	ZXP_RX̀N�	ZR_\	U_M{	_MONMZ	IZZLNO	_M	_RSNM	XKRI_J	_M	IJXKRI_J	PQ	̀_]NMJcNJRXb	_M	_RSNM	XLRS_MIRINZ	SX]IJ̀	~LMIZOIKRI_J	_]NM	RSN	}M_~NKR	_M	RSN	z_M{	XJO	_LRZION	RSN	MNXZ_JXPbN	K_JRM_b	_̂	a_JRMXKR_M�	RSN	\MNZNJKN	_̂	SX�XMO_LZ	cXRNMIXbZ	RSXR	XMN	J_R	RSN	MNZ\_JZIPIbIRQ	_̂	RSN	a_JRMXKR_M	J_M	XP_LR	USIKS	a_JRMXKR_M	O_NZ	J_R	MNXZ_JXPbQ	SX]N	{J_UbNÒN	XR	RSN	RIcN	_̂	N|NKLRI_J	_̂	RSN	a_JRMXKR�	J_J�K_c\bIXJKN	_̂	RSN	�MXUIJ̀Z	XJO	�\NKÎIKXRI_JZ	UIRS	bXUZV	ZRXRLRNZV	MǸLbXRI_JZ	XJO	_RSNM	bǸXb	MN�LIMNcNJRZ	�LJbNZZ	_RSNMUIZN	RSN	MNZ\_JZIPIbIRQ	_̂	RSN	a_JRMXKR_M	\LMZLXJR	R_	RSN	a_JRMXKR	�_KLcNJRZ��	KSXJ̀NZ	R_	bXUZV	ZRXRLRNZV	MǸLbXRI_JZ	XJO	_RSNM	bǸXb	MN�LIMNcNJRZ	X̂RNM	N|NKLRI_J	_̂	RSIZ	ẀMNNcNJR	�LJbNZZ	_RSNMUIZN	RSN	MNZ\_JZIPIbIRQ	_̂	RSN	a_JRMXKR_M	\LMZLXJR	R_	RSN	a_JRMXKR	�_KLcNJRZ��	XKRI_JZ	_M	IJXKRI_JZ	_̂	RSN	a_JZRMLKRI_J	�XJX̀NMV	WMKSIRNKRV	RSN	_RSNM	�LbRI\bN	}MIcN	a_JRMXKR_MZV	TUJNMYZ	_RSNM	K_JRMXKR_MZV	_M	TUJNM	USIKS	_KKLM	RSM_L̀S	J_	̂XLbR	_̂	RSN	a_JZRMLKRI_J	�XJX̀NM�	RSN	a_JZRMLKRI_J	�XJX̀NMYZ	_M	WMKSIRNKRYZ	̂XIbLMN	R_	MNXZ_JXPbQ	̂LMJIZS	IJZRMLKRI_JZ	_M	�MXUIJ̀Z	_M	R_	MNXZ_JXPbQ	XKR	_J	ZLPcIZZI_JZ	RSM_L̀S	J_	̂XLbR	_̂	a_JRMXKR_M�	_M	N]NJRZ	_LRZION	RSN	MNXZ_JXPbN	K_JRM_b	_̂	a_JZRMLKRI_J	�XJX̀NM	�̂_M	USIKS	IR	IZ	J_R	K_JRMXKRLXbbQ	MNZ\_JZIPbN�	USIKS	K_LbO	J_R	SX]N	PNNJ	MNXZ_JXPbQ	̂_MNZNNJ	PQ	a_JRMXKR_M	IJ	RSN	ON]Nb_\cNJR	_̂	RSN	}M_~NKR	�KSNOLbN	̂_M	RSN	z_M{	_̂	RSIZ	a_JRMXKR	�K_bbNKRI]NbQ	�a_JRNc\bXRNO	�NbXQZ��d		�̂	RSN	a_JRMXKR_M	IZ	ONbXQNO	XR	XJQ	RIcN	IJ	RSN	K_ccNJKNcNJR	_M	\M_̀MNZZ	_̂	RSN	z_M{	PQ	XJQ	a_JRNc\bXRNO	�NbXQV	RSNJ	RSN	a_JRMXKR_M	ZSXbb	ZLPcIR	X	abXIc	̂_M	XJ	N|RNJZI_J	_̂	RSN	a_JRMXKR	�IcN	XZ	ZNR	̂_MRS	IJ	�NKRI_J	�d�d�	XJO	IRZ	ZLPZNKRI_JZV	XJOV	̂_M	abXIcZ	J_R	UXI]NO	PQ	a_JRMXKR_M	PQ	_\NMXRI_J	_̂	WMRIKbN	�	_M	WMRIKbN	��	_M	_RSNM	X\\bIKXPbN	\M_]IZI_JZ	_̂	RSN	a_JRMXKR	�_KLcNJRZV	RSN	a_JRMXKR	�IcN	cXQ	PN	N|RNJONO	PQ	aSXJ̀N	TMONM	̂_M	ZLKS	RIcN	XZ	RSN	TUJNM	cXQ	ONRNMcIJN	IJ	IRZ	Z_bN	MNXZ_JXPbN	OIZKMNRI_Jd	�_	ZLKS	aSXJ̀N	TMONM	N|RNJOIJ̀	RSN	a_JRMXKR	�IcNV	S_UN]NMV	ZSXbb	MNZLbR	IJ	XJQ	IJKMNXZNO	\XQcNJRZ	R_	RSN	a_JRMXKR_M	̂_M	_]NMSNXOV	N|RNJONO	_]NMSNXOV	_M	̂_M	XJQ	_RSNM	Xc_LJRZ	_̂	XJQ	JXRLMN	USXRZ_N]NM	�ZNN	�NKRI_J	��d�d�	XJO	IRZ	ZLPZNKRI_JZ�d	e	fghgygy	WJ	N|RNJZI_J	_̂	RIcN	ZSXbb	PN	_JbQ	̂_M	RSN	JLcPNM	_̂	OXQZ	_̂	ONbXQ	USIKS	RSN	WMKSIRNKR	cXQ	ONRNMcIJN	R_	PN	OLN	Z_bNbQ	R_	RSN	KXLZNZ	ZNR	̂_MRS	IJ	RSN	X\\bIKXRI_J	̂_M	N|RNJZI_J	_̂	RIcNd		�SN	a_JRMXKR_M	ZSXbb	J_R	PN	NJRIRbNO	R_	MNKNI]N	X	ZN\XMXRN	N|RNJZI_J	_̂	RIcN	̂_M	NXKS	_JN	_̂	ZN]NMXb	KXLZNZ	_̂	ONbXQ	_\NMXRIJ̀	K_JKLMMNJRbQ�	PLR	Î	XR	XbbV	_JbQ	RSN	XKRLXb	\NMI_O	_̂	ONbXQ	XZ	ONRNMcIJNO	PQ	RSN	WMKSIRNKRde	fghgyg�	�SN	a_JRMXKR_M	ZSXbb	PN	MNZ\_JZIPbN	̂_M	bXP_M	\NXKN	_J	RSN	}M_~NKR	XJO	ZSXbb	XR	Xbb	RIcNZ	N|NMR	IRZ	PNZR	N̂̂_MRZ	XJO	~LÒcNJR	XZ	XJ	N|\NMINJKNO	K_JRMXKR_M	R_	XO_\R	XJO	Ic\bNcNJR	\_bIKINZ	XJO	\MXKRIKNZ	ONZÌJNO	R_	X]_IO	U_M{	ZR_\\X̀NZV	Zb_UO_UJZV	OIZ\LRNZV	_M	ZRMI{NZ	USNMN	MNXZ_JXPbQ	\_ZZIPbN	XJO	\MXKRIKXb	LJONM	RSN	KIMKLcZRXJKNZ	XJO	ZSXbbV	XR	Xbb	RIcNZV	cXIJRXIJ	}M_~NKR	UION	bXP_M	SXMc_JQd		�SN	a_JRMXKR_M	ZSXbb	PN	bIXPbN	R_	RSN	TUJNM	̂_M	Xbb	OXcX̀NZ	ZL̂̂NMNO	PQ	RSN	TUJNM	_KKLMMIJ̀	XZ	X	MNZLbR	_̂	U_M{	ZR_\\X̀NZV	Zb_UO_UJZV	OIZ\LRNZ	_M	ZRMI{NZ	N|KN\R	XZ	Z\NKÎIKXbbQ	\M_]IONO	̂_M	NbZNUSNMN	IJ	RSNZN	a_JOIRI_JZde	fghgygh	Wbb	K_ZRZ	̂_M	N|\NOIRNO	cXRNMIXb	\M_KLMNcNJR	R_	cNNR	RSN	ZKSNOLbN	ZSXbb	PN	RSN	MNZ\_JZIPIbIRQ	_̂	RSN	a_JRMXKR_Mde	fghg�	wtxj	�txtsn	lop	us�j�	�j��t�jxjosn	vu�	�uos�l�su��n	�ust�j	uv	�kltxn	vu�	qrsjontuo	uv	�uos�l�s	wtxj	vu�	�uosjx klsjp	ijklmg		�_RUIRSZRXJOIJ̀	XJQRSIJ̀	K_JRXIJNO	NbZNUSNMN	IJ	RSN	a_JRMXKR	�_KLcNJRZ	R_	RSN	K_JRMXMQV	IR	IZ	X	K_JOIRI_J	\MNKNONJR	R_	a_JRMXKR_MYZ	XPIbIRQ	R_	\LMZLN	XJQ	abXIc	̂_M	N|RNJZI_J	_̂	a_JRMXKR	�IcN	RSXR	RSN	abXIc	cLZR	PN	IJIRIXRNO	PQ	UMIRRNJ	J_RIKN	PQ	a_JRMXKR_M	R_	RSN	TUJNM	UIRS	X	K_\Q	ZNJR	R_	RSN	a_JZRMLKRI_J	�XJX̀NM	XJO	WMKSIRNKR	IJ	ZRMIKR	K_c\bIXJKN	UIRS	RSN	MN�LIMNcNJRZ	_̂	RSIZ	�NKRI_J	�d�d�	�XJO	IRZ	ZLPZNKRI_JZ�d		�_	RSXR	RSN	TUJNM	KXJ	\M_\NMbQ	IJ]NZRÌXRN	RSN	abXIcV	���¡	��	¡¢}[¡��£¤	T¥	�¦¡	¡��¡�a¡	z��¦	[¡�}¡a�	�T	aT��[Wa�T[Y�	��§���	T¥	�T��a¡	T¥	a£W��	�T	Tz�¡[	z��¦	�¦¡	��¥T[�W��T�	W�	}[T§��¡�	¦¡[¡��	W�	W	aT�����T�	}[¡a¡�¡��	�T	���	Ẅ �£��¤	�T	W��¡[�	T[	T�¦¡[z��¡	}©[�©¡	W�¤	a£W��	¥T[	¡¢�¡���T�	T¥	�¦¡	aT��[Wa�	���¡d	e	fghg�gy	WJQ	abXIc	̂_M	a_JRMXKR	�IcN	N|RNJZI_J	MNbXRIJ̀	R_	XJ	a_JRNc\bXRNO	�NbXQ	ZSXbb	PN	cXON	PQ	a_JRMXKR_M	R_	
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IJKLM	NK	JMNONKPQ	JNOR	S	TUVW	XLKO	OU	ORL	YUKXOMZTONUK	[SKSPLM	SK\	]MTRNOLTOQ	JNORNK	XL̂LK	_̀a	\SWX	SbOLM	YUKOMSTOUM	cKLJ	UM	XRUZd\	RŜL	cKUJK	Ub	ORL	TSZXL	Ub	ORL	\LdSW	SK\	NOX	NeVSTO	OU	ORL	TMNONTSd	VSOR	NOLe	SbbLTOL\f	JNOR	XZTR	JMNOOLK	KUONTL	S\̂NXNKP	IJKLM	Ub	ORL	LgNXOLKTLQ	KSOZML	SK\	LbbLTO	Ub	XZTR	TUK\NONUKQ	UTTZMMLKTLQ	UM	L̂LKO	ZVUK	ORL	SVVMÛL\	hMUiLTO	jTRL\ZdL	SX	MLdSONKP	OU	YUKOMSTOUMkX	lUMcQ	SK\	eZXO	XOSOL	JRW	SK\	NK	JRSO	MLXVLTOXQ	Nb	SKWQ	ORL	TUK\NONUK	NX	TSZXNKP	UM	eSW	TSZXL	S	\LdSW	SdUKP	JNOR	\LeUKXOMSmdL	VMUUb	Ub	ORL	SddLPL\	NeVSTO	UK	ORL	TMNONTSd	VSOR	Ub	ORL	SVVMÛL\	hMUiLTO	jTRL\ZdL	SX	MLdSONKP	OU	YUKOMSTOUMkX	lUMcn		YUKOMSTOUMkX	YdSNe	XRSdd	XZPPLXO	XOMSOLPNLX	OU	IJKLM	OU	eNONPSOL	ORL	LbbLTO	Ub	SKW	XZTR	\LdSW	NKTdZ\NKP	JNORUZO	dNeNOSONUK	ÛLMONeLQ	MLoXLpZLKTNKP	SK\	UORLM	MLeL\NSd	eLORU\Xnq	rstsusu	vU	YdSNe	bUM	LgOLKXNUK	Ub	ORL	YUKOMSTO	wNeL	\ZL	OU	JLSORLM	TUK\NONUKX	JNdd	mL	TUKXN\LML\	ZKdLXX	STTUeVSKNL\	mW	\UTZeLKOSMW	L̂N\LKTL	XRUJNKP	ORSO	XZTR	JLSORLM	NX	ZKZXZSddW	XL̂LML	SK\	SmKUMeSd	bUM	ORL	VSXO	xy	WLSMX	SK\	TUZd\	KUO	RŜL	mLLK	MLSXUKSmdW	SKONTNVSOL\	_UM	MLSXUKSmdW	VMUOLTOL\	SPSNKXOaQ	SK\	ZKdLXX	ORL	JLSORLM	TUK\NONUKX	RS\	SK	S\̂LMXL	LbbLTO	UK	ORL	TMNONTSd	VSOR	Ub	ORL	hMUiLTO	jTRL\ZdL	SX	MLdSONKP	OU	YUKOMSTOUMkX	lUMcn		q	rstsust		zSNdZML	Ub	ORL	IJKLM	OU	MLXVUK\	NK	JMNONKP	JNORNK	ORNMOW	_{ya	\SWX	bUddUJNKP	\LdN̂LMW	Ub	YUKOMSTOUMkX	JMNOOLK	KUONTL	MLpZNML\	mW	ORNX	jLTONUK	|n{n}	SK\	NOX	XZmXLTONUKX	XRSdd	mL	\LLeL\	S	MLiLTONUK	Ub	ORL	YdSNen	q	rstsus~		zSNdZML	Ub	ORL	YUKOMSTOUM	OU	XOMNTOdW	TUeVdW	JNOR	ORL	MLpZNMLeLKOX	Ub	jLTONUK	|n{n}	_SK\	NOX	XZmXLTONUKXa	XRSdd	mL	\LLeL\	S	TUKTdZXN̂L	JSN̂LM	mW	ORL	YUKOMSTOUM	Ub	SKW	SK\	Sdd	YdSNeX	bUM	\SeSPLX	bUM	\LdSW	SK\�UM	LgOLKXNUK	Ub	ORL	YUKOMSTO	wNeL	MLPSM\NKP	\LdSW	SMNXNKP	bMUe	XZTR	TUK\NONUKXQ	UTTZMMLKTLX	UM	L̂LKOXn			q	rstsus�		wRL	\LOLMeNKSONUK	Ub	ORL	IJKLM	MLPSM\NKP	SKW	YdSNe	bUM	SK	LgOLKXNUK	Ub	YUKOMSTO	wNeL	mW	KUONTL	Ub	\LdSW	SX	VMÛN\L\	RLMLNK	XRSdd	mL	mNK\NKP	SK\	TUKTdZXN̂L	UK	ORL	YUKOMSTOUMn		q	rstsus�		hLMeNOONKP	ORL	YUKOMSTOUM	OU	TUKONKZL	JNOR	ORL	lUMc	SbOLM	ORL	ONeL	bNgL\	bUM	NOX	TUeVdLONUK	RSX	LgVNML\Q	UM	SbOLM	ORL	ONeL	OU	JRNTR	XZTR	TUeVdLONUK	eSW	RŜL	mLLK	LgOLK\L\	RSX	LgVNML\Q	UM	ORL	eScNKP	Ub	SKW	VSWeLKO	OU	ORL	YUKOMSTOUM	SbOLM	XZTR	ONeLQ	XRSdd	NK	KU	JSW	UVLMSOL	SX	S	JSN̂LM	UK	ORL	VSMO	Ub	ORL	IJKLM	Ub	SKW	Ub	NOX	MNPROX	ZK\LM	ORNX	YUKOMSTOn	q	rstsus�		lRLK	ORL	YUKOMSTO	wNeL	RSX	mLLK	LgOLK\L\Q	SX	VMÛN\L\	ZK\LM	ORNX	jLTONUK	|n{Q	XZTR	LgOLKXNUK	Ub	ONeL	XRSdd	KUO	mL	TUKXN\LML\	SX	iZXONbWNKP	LgOMS	TUeVLKXSONUK	OU	ORL	YUKOMSTOUM	bUM	S\eNKNXOMSON̂L	TUXOX	Ub	UORLM	XNeNdSM	MLSXUKXn				q	rstst	wRNX	jLTONUK	|n{	\ULX	KUO	VMLTdZ\L	MLTÛLMW	Ub	\SeSPLX	bUM	\LdSW	mW	LNORLM	VSMOW	ZK\LM	UORLM	VMÛNXNUKX	Ub	ORL	YUKOMSTO	�UTZeLKOXnq	rsts~	�K	KU	L̂LKO	XRSdd	ORL	YUKOMSTOUM	mL	LKONOdL\	OU	\SeSPLX	bUM	\LdSW	ZK\LM	ORL	YUKOMSTO	_XLL	jLTONUK	�xn�nx	SK\	NOX	XZmXLTONUKXan	q	rsts�	wU	ORL	LgOLKO	ORL	YUKOMSTOUM	NX	MLpZNML\	OU	JUMc	\ZMNKP	ÛLMONeL	RUZMXQ	JLLcLK\XQ	RUdN\SWX	UM	SO	UORLM	ONeLX	JRNTR	SML	KUO	MLPZdSMdW	XTRL\ZdL\Q	\ZL	OU	ORL	bSZdO	Ub	ORL	YUKOMSTOUMQ	UM	JRLML	YUKOMSTOUM	MLpZLXOX	OU	JUMc	\ZMNKP	ORLXL	VLMNU\X	OU	bSTNdNOSOL	NOX	XTRL\ZdLQ	ORL	YUKOMSTOUM	XRSdd	mL	MLXVUKXNmdL	bUM	ORL	TUXOX	NKTZMML\	mW	ORL	IJKLMQ	ORL	YUKXOMZTONUK	[SKSPLMQ	ORL	]MTRNOLTO	SK\�UM	UORLMX	SOOMNmZOSmdL	OU	JUMcNKP	\ZMNKP	VLMNU\X	JRNTR	RŜL	KUO	mLLK	UM\NKSMNdW	XTRL\ZdL\n	�������	�			��������	���	����������q	�s�	��������	���q	�s�s�	wRL	YUKOMSTO	jZe	NX	XOSOL\	NK	ORL	]PMLLeLKO	SK\Q	NKTdZ\NKP	SZORUMN�L\	S\iZXOeLKOXQ	NX	ORL	OUOSd	SeUZKO	VSWSmdL	mW	ORL	IJKLM	OU	ORL	YUKOMSTOUM	bUM	VLMbUMeSKTL	Ub	ORL	lUMc	ZK\LM	ORL	YUKOMSTO	�UTZeLKOXnq	�s�su	�b	ZKNO	VMNTLX	SML	XOSOL\	NK	ORL	YUKOMSTO	�UTZeLKOX	UM	XZmXLpZLKOdW	SPMLL\	ZVUKQ	SK\	Nb	pZSKONONLX	UMNPNKSddW	TUKOLeVdSOL\	SML	eSOLMNSddW	TRSKPL\	XU	ORSO	SVVdNTSONUK	Ub	XZTR	ZKNO	VMNTLX	OU	ORL	STOZSd	pZSKONONLX	TSZXLX	XZmXOSKONSd	NKLpZNOW	OU	ORL	IJKLM	UM	YUKOMSTOUMQ	ORL	SVVdNTSmdL	ZKNO	VMNTLX	XRSdd	mL	LpZNOSmdW	S\iZXOL\nq	�su	��� ¡�¢ 	�£	¤�¢� ¥lRLML	ORL	YUKOMSTO	NX	mSXL\	UK	S	XONVZdSOL\	XZe	UM	¦ZSMSKOLL\	[SgNeZe	hMNTLQ	ORL	YUKOMSTOUM	XRSdd	XZmeNO	S	XTRL\ZdL	Ub	̂SdZLX	OU	ORL	YUKXOMZTONUK	[SKSPLMQ	mLbUML	ORL	bNMXO	]VVdNTSONUK	bUM	hSWeLKO	_§jTRL\ZdL	Ub	̈SdZLX§aQ	SddUTSONKP	ORL	LKONML	YUKOMSTO	jZe	OU	ORL	̂SMNUZX	VUMONUKX	Ub	ORL	lUMcn	wRL	XTRL\ZdL	Ub	̂SdZLX	XRSdd	mL	VMLVSML\	NK	ORL	bUMeQ	SK\	XZVVUMOL\	mW	ORL	\SOS	OU	XZmXOSKONSOL	NOX	STTZMSTWQ	MLpZNML\	mW	ORL	YUKXOMZTONUK	[SKSPLM	SK\	ORL	]MTRNOLTOn	wRL	jTRL\ZdL	Ub	̈SdZLX	XZmeNOOL\	mW	YUKOMSTOUM	JNdd	mL	S\iZXOL\	SX	MLpZNML\	mW	YUKXOMZTONUK	[SKSPLM	UM	]MTRNOLTO	SX	KLTLXXSMW	bUM	ORLNM	SVVMÛSd	wRNX	XTRL\ZdLQ	UKTL	SVVMÛL\	mW	ORL	YUKXOMZTONUK	[SKSPLM	UM	]MTRNOLTOQ	XRSdd	mL	ZXL\	SX	
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I	JIKLK	MNO	OPQLPRLST	UVP	WNSUOIXUNOYK	Z[[\LXIULNSK	MNO	]Î_PSÙ	aVP	WNSKUObXULNS	cISITPO	KVI\\	MNORIOd	UN	UVP	ZOXVLUPXU	UVP	WNSUOIXUNOYK	KXVPdb\P	NM	QI\bPK̀	ZŜ	XVISTPK	UN	UVP	KXVPdb\P	NM	QI\bPK	KVI\\	JP	KbJ_LUUPd	UN	UVP	WNSKUObXULNS	cISITPO	ISd	Kb[[NOUPd	Ĵ	KbXV	dIUI	UN	KbJKUISULIUP	LUK	IXXbOIX̂	IK	UVP	WNSKUObXULNS	cISITPO	ISd	UVP	ZOXVLUPXU	_Î	OPebLOPf	ISd	bS\PKK	NJgPXUPd	UN	Ĵ	UVP	WNSKUObXULNS	cISITPO	NO	UVP	ZOXVLUPXUf	KVI\\	JP	bKPd	IK	I	JIKLK	MNO	OPQLPRLST	UVP	WNSUOIXUNOYK	KbJKPebPSU	Z[[\LXIULNSK	MNO	]Î_PSÙ	aVP	hXVPdb\P	NM	iI\bPK	KVI\\	JP	[ONQLdPd	NS	UVP	ZjZ	klmn	MNO_	ISd	SN	[Î_PSUK	RL\\	JP	_IdP	UN	WNSUOIXUNO	bSUL\	KbXV	JL\\LST	JOPIodNRS	ISd	LSLULI\	KbJ_LKKLNSK	IOP	I[[ONQPd̀p	qrs	tuuvwxyzw{|}	~{�	�y���|zp	qrsr�	�S	I	_NSUV\̂	JIKLKf	f	UVP	WNSUOIXUNO	KVI\\	KbJ_LU	UN	UVP	WNSKUObXULNS	cISITPO	IS	LUP_L�Pd	Z[[\LXIULNS	MNO	]Î_PSU	[OP[IOPd	LS	IXXNOdISXP	RLUV	UVP	hXVPdb\P	NM	iI\bPK	MNO	XN_[\PUPd	[NOULNSK	NM	UVP	�NOo	LS	XN_[\LISXP	RLUV	I\\	OPebLOP_PSUK	NM	ZOULX\P	�	NM	UVP	ZTOPP_PSU	ISd	P\KPRVPOP	LS	UVP	WNSUOIXU	�NXb_PSUK̀	hbXV	I[[\LXIULNS	KVI\\	JP	SNUIOL�Pdf	LM	OPebLOPdf	ISd	Kb[[NOUPd	Ĵ	I\\	dIUI	KbJKUISULIULST	UVP	WNSUOIXUNOYK	OLTVU	UN	[Î_PSU	UVIU	UVP	�RSPOf	WNSKUObXULNS	cISITPO	NO	ZOXVLUPXU	OPebLOPf	KbXV	IK	XN[LPK	NM	OPebLKLULNSKf	ISd	OP\PIKPK	NM	RILQPOK	NM	\LPS	MON_	hbJXNSUOIXUNOK	ISd	_IUPOLI\	Kb[[\LPOK	ISd	KVI\\	OPM\PXU	OPUILSITP	LM	[ONQLdPd	MNO	LS	UVP	WNSUOIXU	�NXb_PSUK̀	�IXV	LUP_	\LKUPd	LS	UVP	Z[[\LXIULNS	MNO	]Î_PSU	KVI\\	VIQP	I	KP[IOIUP	I_NbSU	MNO	\IJNO	ISd	I	KP[IOIUP	I_NbSU	MNO	_IUPOLI\	ISd	NUVPO	XNKUK̀	aVP	MNO_	NM	Z[[\LXIULNS	MNO	]Î_PSUf	db\̂	SNUIOL�Pdf	KVI\\	JP	I	XbOOPSU	IbUVNOL�Pd	PdLULNS	NM	ZjZ	�NXb_PSU	klm�nf	Z[[\LXIULNS	ISd	WPOULMLXIUP	MNO	]Î_PSÙ	Z\UPOSIULQP	[Î_PSU	I[[\LXIULNS	MNO_K	IOP	SNU	[PO_LUUPd̀	ZjZ	�NXb_PSU	kl�n	KVI\\	JP	Kb[[NOUPd	Ĵ	I	XbOOPSU	IbUVNOL�Pd	PdLULNS	NM	ZjZ	�NXb_PSU	klm�f	WNSULSbIULNS	hVPPÙp	qrsr�r�	ZK	[ONQLdPd	LS	hPXULNS	l̀�̀�f	KbXV	I[[\LXIULNSK	_Î	LSX\bdP	OPebPKUK	MNO	[Î_PSU	NS	IXXNbSU	NM	XVISTPK	LS	UVP	�NOo	UVIU	VIQP	JPPS	[ON[PO\̂	IbUVNOL�Pd	Ĵ	WNSKUObXULNS	WVISTP	�LOPXULQPK̀p	qrsr�r�	Z[[\LXIULNSK	MNO	]Î_PSU	KVI\\	SNU	LSX\bdP	OPebPKUK	MNO	[Î_PSU	MNO	[NOULNSK	NM	UVP	�NOo	MNO	RVLXV	UVP	WNSUOIXUNO	dNPK	SNU	LSUPSd	UN	[Î	I	hbJXNSUOIXUNO	NO	Kb[[\LPOf	bS\PKK	KbXV	�NOo	VIK	JPPS	[POMNO_Pd	Ĵ	NUVPOK	RVN_	UVP	WNSUOIXUNO	LSUPSdK	UN	[Î`p	qrsr�rs	�SUL\	hbJKUISULI\	WN_[\PULNSf	UVP	�RSPO	KVI\\	[Î	��	[POXPSU	NM	UVP	I_NbSU	dbP	UVP	WNSUOIXUNO	NS	IXXNbSU	NM	[ONTOPKK	[Î_PSUK	_LSbK	_NSLPK	RLUVVP\d	MNO	IŜ	db\̂	ML\Pd	\LPSK	ITILSKU	KILd	WNSUOIXUNÒ	ZU	hbJKUISULI\	WN_[\PULNSf	UVP	WNSKUObXULNS	cISITPO	ISd	ZOXVLUPXU	_Î	IbUVNOL�P	OP_ILSLST	[IOULI\	[Î_PSUK	UN	JP	_IdP	LS	Mb\\f	\PKK	URLXP	UVP	QI\bP	NM	LUP_K	OP_ILSLST	UN	JP	XN_[\PUPd	�[bSXV\LKU�	ISd	IS	I_NbSU	SPXPKKIÔ	UN	KIULKM̂	IŜ	NbUKUISdLST	X\IL_Kf	\LPSKf	NO	gbdT_PSUK̀p	qrsr�r�		Z[[\LXIULNSK	MNO	]Î_PSU	_bKU	JP	IXXN_[ISLPd	Ĵ	IŜ	ISd	I\\	OP\PIKPK	NM	\LPSK	MNO	[OPQLNbK	I[[\LXIULNSK	MON_	WNSUOIXUNO	ISd	UVPLO	KbJXNSUOIXUNOK	ISd	I	KRNOS	ISd	SNUIOL�Pd	KUIUP_PSU	UVIU	I\\	KbJXNSUOIXUNOK	VIQP	JPPS	[ILd	UN	IU	\PIKU	���	NM	[OPQLNbK\̂	OPebLKLULNSPd	Kb_K̀		ZK�JbL\U	dOIRLSTK	KVNRLST	I\\	�NOo	b[	UN	UVP	UL_P	NM	UVP	�PebPKU	MNO	]Î_PSU	KVI\\	JP	I	[OPOPebLKLUP	MNO	_IoLST	[Î_PSÙp	qrsr�	�S\PKK	NUVPORLKP	[ONQLdPd	LS	UVP	WNSUOIXU	�NXb_PSUKf	[Î_PSUK	KVI\\	JP	_IdP	NS	IXXNbSU	NM	_IUPOLI\K	ISd	PebL[_PSU	dP\LQPOPd	ISd	KbLUIJ\̂	KUNOPd	IU	UVP	KLUP	MNO	KbJKPebPSU	LSXNO[NOIULNS	LS	UVP	�NOò	jM	I[[ONQPd	LS	IdQISXP	Ĵ	UVP	�RSPOf	[Î_PSU	_Î	KL_L\IO\̂	JP	_IdP	MNO	_IUPOLI\K	ISd	PebL[_PSU	KbLUIJ\̂	KUNOPd	NMM	UVP	KLUP	IU	I	\NXIULNS	ITOPPd	b[NS	LS	ROLULST̀	]Î_PSU	MNO	_IUPOLI\K	ISd	PebL[_PSU	KUNOPd	NS	NO	NMM	UVP	KLUP	KVI\\	JP	XNSdLULNSPd	b[NS	XN_[\LISXP	Ĵ	UVP	WNSUOIXUNO	RLUV	[ONXPdbOPK	KIULKMIXUNÔ	UN	UVP	�RSPO	UN	PKUIJ\LKV	UVP	�RSPOYK	ULU\P	UN	KbXV	_IUPOLI\K	ISd	PebL[_PSU	NO	NUVPORLKP	[ONUPXU	UVP	�RSPOYK	LSUPOPKUf	ISd	KVI\\	LSX\bdP	UVP	XNKUK	NM	I[[\LXIJ\P	LSKbOISXPf	KUNOITPf	ISd	UOISK[NOUIULNS	UN	UVP	KLUPf	MNO	KbXV	_IUPOLI\K	ISd	PebL[_PSU	KUNOPd	NMM	UVP	KLUP̀	hbXV	[Î_PSU	Ĵ	UVP	�RSPO	MNO	_IUPOLI\Kf	PebL[_PSUf	ML�UbOPK	ISd	Kb[[\LPK	KUNOPd	NS	NO	NMM	UVP	hLUP	KVI\\	SNU	OP\LPQP	UVP	WNSUOIXUNO	NM	LUK	OPK[NSKLJL\LÛ	UN	[ONQLdP	OPIKNSIJ\P	[ONUPXULNS	NM	KILd	_IUPOLI\Kf	PebL[_PSUf	ML�UbOPK	ISd	Kb[[\LPK	bSUL\	UVPLO	LSXNO[NOIULNS	LSUN	UVP	�NOò	ZŜ	UVPMUf	dI_ITP	NO	NUVPO	MNO_	NM	\NKK	KVI\\	JP	OP_PdLPd	KN\P\̂	Ĵ	UVP	WNSUOIXUNO	IU	UVPLO	P�[PSKP̀p	qrsrs	aVP	WNSUOIXUNO	RIOOISUK	UVIU	ULU\P	UN	I\\	�NOo	XNQPOPd	Ĵ	IS	Z[[\LXIULNS	MNO	]Î_PSU	RL\\	[IKK	UN	UVP	�RSPO	SN	\IUPO	UVIS	UVP	UL_P	NM	[Î_PSÙ	aVP	WNSUOIXUNO	MbOUVPO	RIOOISUK	UVIU	b[NS	KbJ_LUUI\	NM	IS	Z[[\LXIULNS	MNO	]Î_PSU	I\\	�NOo	MNO	RVLXV	WPOULMLXIUPK	MNO	]Î_PSU	VIQP	JPPS	[OPQLNbK\̂	LKKbPd	ISd	[Î_PSUK	OPXPLQPd	MON_	UVP	�RSPO	KVI\\	JP	MOPP	ISd	X\PIO	NM	\LPSKf	X\IL_Kf	KPXbOLÛ	LSUPOPKUKf	NO	PSXb_JOISXPKf	LS	MIQNO	NM	UVP	WNSUOIXUNOf	hbJXNSUOIXUNOKf	_IUPOLI\	Kb[[\LPOKf	NO	NUVPO	[POKNSK	NO	PSULULPK	UVIU	[ONQLdPd	\IJNOf	_IUPOLI\K	ISd	PebL[_PSU	OP\IULST	UN	UVP	�NOòp	qrsrsr�	aVP	WNSUOIXUNO	KVI\\	KIQP	ISd	oPP[	UVP	�RSPO	ISd	UVP	�RSPOYK	[ON[POÛ	MOPP	MON_	I\\	\LPSK	ISd	X\IL_Kf	\PTI\	NO	PebLUIJ\Pf	IOLKLST	NbU	NM	WNSUOIXUNOYK	RNOo	VPOPbSdPÒ		jS	UVP	PQPSU	IŜ	KbXV	\LPS	LK	ML\Pd	Ĵ	IŜNSP	X\IL_LST	Ĵf	UVONbTV	NO	bSdPO	UVP	WNSUOIXUNOf	UVP	WNSUOIXUNO	KVI\\	OP_NQP	ISd	dLKXVIOTP	KI_P	RLUVLS	UPS	��m�	dÎK	NM	UVP	ML\LST	
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IJKLKMNO		PJK	QMRILSTIML	NULIJKL	KVWLKXXYZ	UR[KLIS\KX	IM	[KNKR[	IJK	]R[K̂R_IKKX	SI	IJK	QMRILSTIML̀X	XMYK	KVWKRXK	SaS_RXI	SRZ	STI_MRXb	YScXU_IX	ML	WLMTKK[_RaX	dLMUaJI	SaS_RXI	]R[K̂R_IKKX	SX	S	LKXUYI	MN	Y_KRX	N_YK[	SaS_RXI	IJK	eML\b	IJK	X_IK	MN	SRZ	MN	IJK	eML\b	IJK	fLMgKTI	X_IK	SR[	SRZ	_̂WLMhK̂KRIX	IJKLKMRb	WSẐ KRIX	[UK	IJK	QMRILSTIML	ML	SRZ	WMLI_MR	MN	IJK	WLMWKLIZ	MN	SRZ	MN	IJK	]R[K̂R_IKKX	LKNKLLK[	IM	TMYYKTI_hKYZ	SX	Y_KRX	_R	IJ_X	iKTI_MR	jOkOkOlO		PJK	QMRILSTIML	JKLKdZ	SaLKKX	IM	_R[K̂R_NZ	SR[	JMY[	]R[K̂R_IKKX	JSL̂YKXX	SaS_RXI	SRZ	XUTJ	Y_KRX	ML	TYS_̂X	MN	Y_KR	SR[	SaLKKX	IM	WSZ	SRZ	gU[â KRI	ML	Y_KR	LKXUYI_Ra	NLM̂ 	SRZ	XUTJ	STI_MRXb	YScXU_IX	ML	WLMTKK[_RaXOm	nopopoq	PJK	rcRKL	XJSYY	LKYKSXK	SRZ	WSẐ KRIX	c_IJJKY[	[UK	IM	S	Y_KR	ML	TYS_̂	MN	Y_KR	_N	IJK	QMRILSTIML	MdIS_RX	XKTUL_IZ	STTKWISdYK	IM	IJK	rcRKL	ML	S	Y_KR	dMR[	cJ_TJ	_Xs	tlu	_XXUK[	dZ	S	XULKIZ	STTKWISdYK	IM	IJK	rcRKLb	tvu	_R	NML̂	SR[	XUdXISRTK	XSI_XNSTIMLZ	IM	IJK	rcRKLb	SR[	tku	_R	SR	ŜMURI	RMI	YKXX	IJSR	rRK	wUR[LK[	x_NIZ	WKLTKRI	tlyz{u	MN	XUTJ	Y_KR	TYS_̂O		|Z	WMXI_Ra	S	Y_KR	dMR[	ML	MIJKL	STTKWISdYK	XKTUL_IZb	JMcKhKLb	IJK	QMRILSTIML	XJSYY	RMI	dK	LKY_KhK[	MN	SRZ	LKXWMRX_d_Y_I_KX	ML	MdY_aSI_MRX	UR[KL	IJ_X	iKTI_MR	jOkb	_RTYU[_Rab	c_IJMUI	Y_̂_ISI_MRb	IJK	[UIZ	IM	[KNKR[	SR[	_R[K̂R_NZ	IJK	]R[K̂R_IKKXO		PJK	TMXI	MN	SRZ	WLK̂_Û X	_RTULLK[	_R	TMRRKTI_MR	c_IJ	XUTJ	dMR[X	SR[	XKTUL_IZ	XJSYY	dK	IJK	LKXWMRX_d_Y_IZ	MN	IJK	QMRILSTIML	SR[	XJSYY	RMI	dK	WSLI	MNb	ML	TSUXK	SRZ	S[gUXÎKRI	IMb	IJK	QMRILSTI	iÛ Om	nopopop	}MIc_IJXISR[_Ra	IJK	NMLKaM_Rab	IJK	rcRKL	LKXKLhKX	IJK	L_aJI	IM	XKIIYK	SRZ	[_XWUIK[	̂KTJSR_T̀X	ML	̂SIKL_SY	K̂R̀X	Y_KR	TYS_̂	dZ	WSẐ KRIX	IM	IJK	Y_KR	TYS_̂SRI	ML	dZ	XUTJ	MIJKL	̂KSRX	SX	IJK	rcRKLb	_R	IJK	rcRKL̀X	XMYK	[_XTLKI_MRb	[KIKL̂_RKX	_X	IJK	̂MXI	KTMRM̂ _TSY	ML	S[hSRISaKMUX	̂KIJM[	MN	XKIIY_Ra	IJK	[_XWUIKO		PJK	QMRILSTIML	XJSYY	WLM̂ WIYZ	LK_̂dULXK	IJK	rcRKLb	UWMR	[K̂SR[b	NML	SRZ	WSẐ KRIX	IM	dK	̂S[K	MIJKL	IJSR	IJMXK	̂S[K	NLM̂ 	IJK	LKIS_RSaK	UR[KL	IJK	rcRKL~QMRILSTIML	QMRILSTIOm	nopo�	]R	TMRRKTI_MR	c_IJ	SYY	WLMaLKXX	WSẐ KRIXb	IJK	QMRILSTIML	XJSYY	XUd̂ _I	LKYKSXKX�cS_hKLX	MN	Y_KR	c_IJ	LKXWKTI	IM	SYY	eML\	WLKh_MUXYZ	WKLNML̂K[	SR[	NML	cJ_TJ	WSẐ KRIX	cKLK	̂S[K	UR[KL	S	WLKTK[_Ra	SWWY_TSI_MRO		|Ka_RR_Ra	c_IJ	IJK	XKTMR[	WSẐ KRI	LK�U_X_I_MR	SR[	c_IJ	KSTJ	XUdXK�UKRI	WSẐ KRI	LK�U_X_I_MRb	QMRILSTIML	XJSYY	NULR_XJ	IM	rcRKLb	c_IJMUI	Y_̂_ISI_MRb	IJK	NMYYMc_Ra	[MTÛ KRIXsSO �SdML	SR[�ML	�SIKL_SYX	�NN_[Sh_IdO�S_YZ	SR[	eKK\YZ	eSaK	�NN_[Sh_I�TO QMRILSTIML̀X	fSLI_SY	�KYKSXK	SR[	eS_hKL	MN	�_KR[OeL_IIKR	QKLI_N_K[	fSZLMYY	_RNML̂SI_MR	_R	TM̂ WY_SRTK	c_IJ	SWWY_TSdYK	YScX�	SR[	KO �[[_I_MRSY	_RNML̂SI_MR	LK�U_LK[	dZ	IJK	QMRXILUTI_MR	�SRSaKL	rcRKL	SR[�ML	SRZ	SWWY_TSdYK	YScXb	TM[KXb	LUYKX	SR[	ML	LKaUYSI_MRX	SWWY_TSdYK	IM	IJK	eML\	MN	IJK	QMRILSTIMLOm	nopo�	PJK	QMRILSTIML	XJSYY	XUd̂ _I	S	�WKRT_Y~TMWZ�	LK�U_X_I_MR	IM	IJK	QMRXILUTI_MR	�SRSaKL	RM	YSIKL	IJSR	IJK	[SIK	SX	[_LKTIK[	dZ	IJK	QMRXILUTI_MR	�SRSaKL	NML	cML\	TM̂ WYKIK[	UW	IM	IJSI	[SZ	NML	LKh_Kc	c_IJ	N_KY[	WKLXMRRKY	SR[	NML	TM̂ WSL_XMR	IM	IJK	QMRILSTIML̀X	SX~dU_YI	[LSc_RaX	cJ_TJ	XJSYY	dK	UW[SIK[	[S_YZ	WKL	IJK	�KRKLSY	QMR[_I_MRXO	�NIKL	SRZ	S[gUXÎKRIX	SLK	̂S[Kb	IJK	QMRILSTIML	XJSYY	N_RSY_�K	SR[	XUd̂ _I	IM	IJK	QMRXILUTI_MR	�SRSaKL	RM	YSIKL	IJSR	IJK	[SIK	SX	[_LKTIK[	dZ	IJK	QMRXILUTI_MR	�SRSaKL	N_hK	tyu	TMW_KX	MN	IJK	LK�U_X_I_MRb	X_aRK[	SR[	RMISL_�K[b	NML	IJK	QMRXILUTI_MR	�SRSaKL̀X	N_RSY	SWWLMhSY	SR[	X_aRSIULKO	PJK	rcRKL	XJSYY	̂S\K	WSẐ KRI	c_IJ_R	IJ_LIZ	tkzu	[SZX	NLM̂ 	IJK	[SIK	MN	IJK	QMRXILUTI_MR	�SRSaKL̀X	N_RSY	SWWLMhSY	SR[	X_aRSIULKOm	no�	������������	���	�������m	no�o�	fULXUSRI	IM	IJK	WLMTK[ULKX	SR[	I_̂KY_RKX	XKI	NMLIJ	_R	�LI_TYK	y	MN	IJK	�aLKK̂KRI	SR[	KYXKcJKLK	_R	IJK	QMRILSTI	�MTÛ KRIXb	ZJK	QMRXILUTI_MR	�SRSaKL	c_YYb	c_IJ_R	XKhKR	[SZX	SNIKL	IJK	QMRXILUTI_MR	�SRSaKL̀X	LKTK_WI	MN	IJK	QMRILSTIML̀X	�WWY_TSI_MR	NML	fSẐ KRIb	LKh_Kc	IJK	�WWY_TSI_MRb	TKLI_NZ	IJK	ŜMURI	IJK	QMRXILUTI_MR	�SRSaKL	[KIKL̂_RKX	_X	[UK	IJK	QMRILSTIMLb	SR[	NMLcSL[	IJK	QMRILSTIML̀X	�WWY_TSI_MR	SR[	QKLI_N_TSIK	NML	fSẐ KRI	IM	IJK	�LTJ_IKTIO	e_IJ_R	XKhKR	[SZX	SNIKL	IJK	�LTJ_IKTI	LKTK_hKX	IJK	QMRILSTIML̀X	�WWY_TSI_MR	NML	fSẐ KRI	NLM̂ 	IJK	QMRXILUTI_MR	�SRSaKLb	IJK	�LTJ_IKTI	c_YY	K_IJKL	tlu	_XXUK	IM	IJK	rcRKL	S	QKLI_N_TSIK	NML	fSẐ KRIb	_R	IJK	NUYY	ŜMURI	MN	IJK	�WWY_TSI_MR	NML	fSẐ KRIb	c_IJ	S	TMWZ	IM	IJK	QMRXILUTI_MR	�SRSaKL�	ML	tvu	_XXUK	IM	IJK	rcRKL	S	QKLI_N_TSIK	NML	fSẐ KRI	NML	XUTJ	ŜMURI	SX	IJK	�LTJ_IKTI	[KIKL̂_RKX	_X	WLMWKLYZ	[UKb	SR[	RMI_NZ	IJK	QMRXILUTI_MR	�SRSaKL	SR[	rcRKL	MN	IJK	�LTJ_IKTÌX	LKSXMRX	NML	c_IJJMY[_Ra	TKLI_N_TSI_MR	_R	WSLI	SX	WLMh_[K[	_R	iKTI_MR	jOyOl�	ML	tku	c_IJJMY[	TKLI_N_TSI_MR	MN	IJK	KRI_LK	�WWY_TSI_MR	NML	fSẐ KRIb	SR[	RMI_NZ	IJK	QMRXILUTI_MR	�SRSaKL	SR[	rcRKL	MN	IJK	�LTJ_IKTÌX	LKSXMR	NML	c_IJJMY[_Ra	TKLI_N_TSI_MR	_R	cJMYK	SX	WLMh_[K[	_R	iKTI_MR	jOyOlO	PJK	QMRXILUTI_MR	�SRSaKL	c_YY	WLM̂ WIYZ	NMLcSL[	IM	IJK	QMRILSTIML	IJK	�LTJ_IKTÌX	RMI_TK	MN	c_IJJMY[_Ra	TKLI_N_TSI_MROm	no�oq	PJK	QMRXILUTI_MR	�SRSaKL̀X	TKLI_N_TSI_MR	MN	SR	�WWY_TSI_MR	NML	fSẐ KRI	XJSYY	dK	dSXK[	UWMR	IJK	QMRXILUTI_MR	�SRSaKL̀X	KhSYUSI_MR	MN	IJK	eML\	SR[	IJK	[SIS	_R	IJK	�WWY_TSI_MR	ML	�WWY_TSI_MRX	NML	fSẐ KRIO	PJK	QMRXILUTI_MR	�SRSaKL̀X	TKLI_N_TSI_MR	c_YY	TMRXI_IUIK	S	LKWLKXKRISI_MR	IJSIb	IM	IJK	dKXI	MN	IJK	QMRXILUTI_MR	�SRSaKL̀X	\RMcYK[aKb	
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IJKLMNOPILJQ	OJR	STUITKQ	PVT	WLMX	VOY	ZML[MTYYTR	PL	PVT	ZLIJP	IJRI\OPTRQ	PVT	]̂OUIP_	LK	PVT	WLMX	IY	IJ	O\\LMROJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPYQ	OJR	PVOP	PVT	aLJPMO\PLM	IYQ	LM	aLJPMO\PLMY	OMTQ	TJPIPUTR	PL	ZO_NTJP	IJ	PVT	ONL̂JP	\TMPIKITRcdefgfhgfij	klmlnlkop	qrsrt	uVT	vM\VIPT\PwY	IYŶOJ\T	LK	O	aTMPIKI\OPT	KLM	xO_NTJP	YVOUU	ST	SOYTR	̂ZLJ	PVT	vM\VIPT\PwY	TyOÛOPILJ	LK	PVT	WLMXQ	PVT	MT\LNNTJROPILJ	LK	PVT	aLJYPM̂\PILJ	zOJO[TMQ	OJR	ROPO	IJ	PVT	vZZUI\OPILJ	KLM	xO_NTJP	LM	xML{T\P	vZZUI\OPILJ	KLM	xO_NTJPc	uVT	vM\VIPT\PwY	\TMPIKI\OPILJ	̀IUU	\LJYPIP̂PT	O	MTZMTYTJPOPILJ	PVOPQ	PL	PVT	STYP	LK	PVT	vM\VIPT\PwY	XJL̀UTR[TQ	IJKLMNOPILJQ	OJR	STUITKQ	PVT	WLMX	VOY	ZML[MTYYTR	PL	PVT	ZLIJP	IJRI\OPTRQ	PVT	]̂OUIP_	LK	PVT	WLMX	IY	IJ	O\\LMROJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPYQ	OJR	PVOP	PVT	aLJPMO\PLM	IYQ	LM	aLJPMO\PLMY	OMTQ	TJPIPUTR	PL	ZO_NTJP	IJ	PVT	ONL̂JP	\TMPIKITRcp	qrsrs	uVT	MTZMTYTJPOPILJY	NORT	ẐMŶOJP	PL	|T\PILJY	}c~c�	OJR	}c~c~	OMT	ŶS{T\P	PL	OJ	TyOÛOPILJ	LK	PVT	WLMX	KLM	\LJKLMNOJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPY	̂ZLJ	|̂SYPOJPIOU	aLNZUTPILJQ	PL	MTŶUPY	LK	ŶSYT]̂TJP	PTYPY	OJR	IJYZT\PILJYQ	PL	\LMMT\PILJ	LK	NIJLM	RTyIOPILJY	KMLN	PVT	aLJPMO\P	bL\̂NTJPY	ZMILM	PL	\LNZUTPILJQ	OJR	PL	YZT\IKI\	]̂OUIKI\OPILJY	T�ZMTYYTR	S_	PVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\Pcp	qrsr�	uVT	IYŶOJ\T	LK	O	aTMPIKI\OPT	KLM	xO_NTJP	̀IUU	JLP	ST	O	MTZMTYTJPOPILJ	PVOP	PVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	VOY	���	NORT	T�VÔYPIyT	LM	\LJPIĴL̂Y	LJ�YIPT	IJYZT\PILJY	PL	\VT\X	PVT	]̂OUIP_	LM	]̂OJPIP_	LK	PVT	WLMX�	���	MTyIT̀TR	\LJYPM̂\PILJ	NTOJYQ	NTPVLRYQ	PT\VJI]̂TYQ	YT]̂TJ\TYQ	LM	ZML\TR̂MTY�	���	MTyIT̀TR	\LZITY	LK	MT]̂IYIPILJY	MT\TIyTR	KMLN	|̂S\LJPMO\PLMY	OJR	ŶZZUITMY	OJR	LPVTM	ROPO	MT]̂TYPTR	S_	PVT	�̀ JTM	PL	ŶSYPOJPIOPT	PVT	aLJPMO\PLMwY	MI[VP	PL	ZO_NTJP�	LM	�~�	NORT	T�ONIJOPILJ	PL	OY\TMPOIJ	VL̀	LM	KLM	̀VOP	ẐMZLYT	PVT	aLJPMO\PLM	VOY	̂YTR	NLJT_	ZMTyIL̂YU_	ZOIR	LJ	O\\L̂JP	LK	PVT	aLJPMO\P	|̂Ncdefgfhgfij	klmlnlkop	qr�	���������	��	��������	�������������p	qr�r�	uVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	NO_	̀IPVVLUR	O	aTMPIKI\OPT	KLM	xO_NTJP		IJ	̀VLUT	LM	IJ	ZOMPQ	PL	PVT	T�PTJP	MTOYLJOSU_	JT\TYYOM_	PL	ZMLPT\P	PVT	�̀ JTMQ	IK	IJ	PVT	aLJYPM̂\PILJ	zOJO[TMwY	LM	vM\VIPT\PwY	LZIJILJ	PVT	MTZMTYTJPOPILJY	PL	PVT	�̀ JTM	MT]̂IMTR	S_	|T\PILJ	}c~c�	OJR	}c~c�	\OJJLP	ST	NORTc	�K	PVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	IY	̂JOSUT	PL	\TMPIK_	ZO_NTJP	IJ	PVT	ONL̂JP	LK	PVT	vZZUI\OPILJQ	PVT	aLJYPM̂\PILJ	zOJO[TM	̀IUU	JLPIK_	PVT	aLJPMO\PLM	OJR	�̀ JTM	OY	ZMLyIRTR	IJ	|T\PILJ	}c~c�c	�K	PVT	aLJPMO\PLMQ	aLJYPM̂\PILJ	zOJO[TM	OJR	vM\VIPT\P	\OJJLP	O[MTT	LJ	O	MTyIYTR	ONL̂JPQ	PVT	vM\VIPT\P	̀IUU	ZMLNZPU_	IYŶT	O	aTMPIKI\OPT	KLM	xO_NTJP	KLM	PVT	ONL̂JP	KLM	̀VI\V	PVT	vM\VIPT\P	IY	OSUT	PL	NOXT	Ŷ\V	MTZMTYTJPOPILJY	PL	PVT	�̀ JTMc	uVT	aLJYPM̂\PILJ	zOJO[TM	LM	vM\VIPT\P	NO_	OUYL	ÌPVVLUR	O	aTMPIKI\OPT	KLM	xO_NTJP	LMQ	ST\ÔYT	LK	ŶSYT]̂TJPU_	RIY\LyTMTR	TyIRTJ\TQ	NO_	ĴUUIK_	PVT	̀VLUT	LM	O	ZOMP	LK	O	aTMPIKI\OPT	KLM	xO_NTJP	LM	xML{T\P	aTMPIKI\OPT	KLM	xO_NTJP	ZMTyIL̂YU_	IYŶTRQ	PL	Ŷ\V	T�PTJP	OY	NO_	ST	JT\TYYOM_	IJ	PVT	aLJYPM̂\PILJ	zOJO[TMwY	LM	vM\VIPT\PwY	LZIJILJ	PL	ZMLPT\P	PVT	�̀ JTM	KMLN	ULYY	KLM	̀VI\V	PVT	aLJPMO\PLM	IY	MTYZLJYISUTQ	IJ\ÛRIJ[	ULYY	MTŶUPIJ[	KMLN	PVT	O\PY	OJR	LNIYYILJY	RTY\MISTR	IJ	|T\PILJ	�c�c�	ST\ÔYT	LKr� RTKT\PIyT	WLMX	JLP	MTNTRITR�r� PVIMR	ZOMP_	\UOINY	KIUTR	LM	MTOYLJOSUT	TyIRTJ\T	IJRI\OPIJ[	ZMLSOSUT	KIUIJ[	LK	Ŷ\V	\UOINYQ	̂JUTYY	YT\̂MIP_	O\\TZPOSUT	PL	PVT	�̀ JTM	IY	ZMLyIRTR	S_	PVT	aLJPMO\PLM�rt KOIÛMT	LK	PVT	aLJPMO\PLM	PL	NOXT	ZO_NTJPY	ZMLZTMU_	PL	|̂S\LJPMO\PLMY	LM	ŶZZUITMY	KLM	UOSLMQ	NOPTMIOUY	LM	T]̂IZNTJP�rs MTOYLJOSUT	TyIRTJ\T	PVOP	PVT	WLMX	\OJJLP	ST	\LNZUTPTR	KLM	PVT	̂JZOIR	SOUOJ\T	LK	PVT	aLJPMO\P	|̂N�r� RONO[T	PL	PVT	�̀ JTM	LM	O	|TZOMOPT	aLJPMO\PLM	LM	LPVTM	aLJPMO\PLM�r� MTOYLJOSUT	TyIRTJ\T	PVOP	PVT	WLMX	̀IUU	JLP	ST	\LNZUTPTR	̀IPVIJ	PVT	aLJPMO\P	uINTQ	OJR	PVOP	PVT	̂JZOIR	SOUOJ\T	̀L̂UR	JLP	ST	ORT]̂OPT	PL	\LyTM	O\P̂OU	LM	UI]̂IROPTR	RONO[TY	KLM	PVT	OJPI\IZOPTR	RTUO_�	r�OJ_	KOIÛMT	PL	\OMM_	L̂P	PVT	WLMX	IJ	O\\LMROJ\T	̀IPV	PVT	aLJPMO\P	bL\̂NTJPY�r�							yILUOPILJY	LK	UÒ	OZZUI\OSUT	PL	PVT	WLMX	̀VI\V	OMT	PVT	MTYZLJYISIUIP_	LK	aLJPMO\PLM�	 ¡ TMMLJTL̂Y	TYPINOPTY	LK	PVT	ZTM\TJPO[T	LK	WLMX	ZTMKLMNTR�	 ¢£ aLJPMO\PLMwY	KOIÛMT	PL	[IyT	JLPI\T	LK	TMMLMY	OJR	IJ\LJYIYPTJ\ITY� ¢¢ KOIÛMT	LK	aLJPMO\PLM	PL	\LNZU_	̀IPV	NOJROPLM_	MT]̂IMTNTJPY	KLM	NOIJPOIJIJ[	MT\LMR	RMÒIJ[Y	�¤¥¦§	̈	aLJPMO\PLM	NO_	ST	MT]̂IMTR	PL	\VT\X	MT\LMR	RMÒIJ[Y	TO\V	NLJPVc		WMIPPTJ	\LJKIMNOPILJ	PVOP	PVT	MT\LMR	RMÒIJ[Y	OMT	©̂Z�PL�ROPT©	NO_	ST	MT]̂IMTR	S_	PVT	vM\VIPT\P	STKLMT	OZZMLyOU	LK	PVT	aLJPMO\PLMwY	NLJPVU_	vZZUI\OPILJ	KLM	xO_NTJP	̀IUU	ST	\LJYIRTMTR��	LM ¢ª OJ_	LPVTM	MTOYLJOSUT	[ML̂JRY	KLM	LS{T\PILJ	LM	̀IPVVLURIJ[	OY	ZMLyIRTR	IJ	PVT	O[MTTNTJP	LM	OY	ZTMNIPPTR	S_	UÒc
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H	IJKJL		MNOP	QNO	RSTUO	VORWTPW	XTV	YZQNNT[\ZP]	̂OVQZXẐRQZTP	RVO	VO_TUO\̀	̂OVQZXẐRQZTP	YZ[[	SO	_R\O	XTV	R_TaPQW	bVOUZTaW[c	YZQNNO[\d	eNO	fYPOV	WNR[[	PTQ	SO	\OO_O\	ZP	\OXRa[Q	Sc	VORWTP	TX	YZQNNT[\ZP]	bRc_OPQ	YNZ[O	RPc	T̂P\ZQZTPW	\OŴVZSO\	ZP	gdhdi	VO_RZPdH	IJKJj	kX	QNO	lV̂NZQÔQ	TV	mTPWQVâQZTP	nRPR]OV	YZQNNT[\W	̂OVQZXẐRQZTP	XTV	bRc_OPQ	aP\OV	oÔQZTP	gdhdì	QNO	fYPOV	_Rc̀	RQ	ZQW	WT[O	TbQZTP̀	ZWWaO	pTZPQ	̂NÔqW	QT	QNO	mTPQVR̂QTV	RP\	QT	RPc	oaŜTPQVR̂QTV	TV	Wabb[ZOV	QT	YNT_	QNO	mTPQVR̂QTV	XRZ[O\	QT	_RqO	bRc_OPQ	XTV	MTVq	bVTbOV[c	bOVXTV_O\	TV	_RQOVZR[	TV	OraZb_OPQ	WaZQRS[c	\O[ZUOVO\d	kX	QNO	fYPOV	_RqOW	bRc_OPQW	Sc	pTZPQ	̂NÔq̀	QNO	fYPOV	WNR[[	PTQZXc	QNO	lV̂NZQÔQ	RP\	QNO	mTPWQVâQZTP	nRPR]OV̀	RP\	STQN	YZ[[	VOX[ÔQ	WâN	bRc_OPQ	TP	QNO	POsQ	mOVQZXẐRQO	XTV	tRc_OPQdH	IJKJu		kX	QNO	mTPQVR̂QTV	\ZWbaQOW	RPc	\OQOV_ZPRQZTP	Sc	QNO	mTPWQVâQZTP	nRPR]OV	TV	lV̂NZQÔQ	YZQN	VO]RV\	QT	RPc	mOVQZXẐRQO	TX	tRc_OPQ̀	QNO	mTPQVR̂QTV	POUOVQNO[OWW	WNR[[	OsbO\ZQZTaW[c	̂TPQZPaO	QT	bVTWÔaQO	QNO	MTVqdH	IJv	wxyzx{||	w}~�{��|H	IJvJ�	lXQOV	QNO	lV̂NZQÔQ	NRW	ZWWaO\	R	mOVQZXẐRQO	XTV	tRc_OPQ̀	QNO	fYPOV	WNR[[	_RqO	bRc_OPQ	ZP	QNO	_RPPOV	RP\	YZQNZP	QNO	QZ_O	bVTUZ\O\	ZP	QNO	mTPQVR̂Q	�T̂a_OPQW	RP\	WNR[[	WT	PTQZXc	QNO	mTPWQVâQZTP	nRPR]OV	RP\	lV̂NZQÔQd	�T	bRVQZR[	bRc_OPQ	_R\O	NOVOaP\OV	WNR[[	SO	TV	SO	̂TPWQVaO\	QT	SO	XZPR[	R̂ ÔbQRP̂O	TV	RbbVTUR[	TX	QNRQ	bTVQZTP	TX	QNO	MTVq	QT	YNẐN	WâN	bRVQZR[	bRc_OPQ	VO[RQOW	TV	VO[ZOUO	QNO	mTPQVR̂QTV	TX	RPc	TX	ZQW	TS[Z]RQZTPW	NOVOaP\OV	YZQN	VOWbÔQ	QNOVOQTd		H	IJvJL	eNO	mTPQVR̂QTV	WNR[[	bRc	OR̂N	oaŜTPQVR̂QTV̀	PT	[RQOV	QNRP	WOUOP	\RcW	RXQOV	VÔOZbQ	TX	bRc_OPQ	XVT_	QNO	fYPOV̀	QNO	R_TaPQ	QT	YNẐN	QNO	oaŜTPQVR̂QTV	ZW	OPQZQ[O\̀	VOX[ÔQZP]	bOV̂OPQR]OW	R̂QaR[[c	VOQRZPO\	XVT_	bRc_OPQW	QT	QNO	mTPQVR̂QTV	TP	R̂ T̂aPQ	TX	QNO	oaŜTPQVR̂QTV�W	bTVQZTP	TX	QNO	MTVqd	eNO	mTPQVR̂QTV	WNR[[̀	Sc	RbbVTbVZRQO	R]VOO_OPQ	YZQN	OR̂N	oaŜTPQVR̂QTV̀	VOraZVO	OR̂N	oaŜTPQVR̂QTV	QT	_RqO	bRc_OPQW	QT	oaS�WaŜTPQVR̂QTVW	ZP	R	WZ_Z[RV	_RPPOVd	�TQYZQNWQRP\ZP]	RPcQNZP]	ZP	QNO	mTPQVR̂Q	QT	QNO	̂TPQVRVc̀	QNO	mTPQVR̂QTV	WNR[[	bRc	OR̂N	oaŜTPQVR̂QTV	TV	_RQOVZR[_RP	RW	VOraZVO\	Sc	�OY	�TVq	�OPOVR[	naPẐZbR[	�RY	oÔQZTP	i���S�̀	XTV	YTVq	bOVXTV_O\	Sc	QNO	oaŜTPQVR̂QTV	TV	_RQOVZR[_RP	aP\OV	QNZW	mTPQVR̂Qd	eNO	mTPQVR̂QTV	WNR[[	ZP̂[a\O	ZP	OR̂N	TX	ZQW	oaŜTPQVR̂QW	R	bVTUZWZTP	VOraZVZP]	OR̂N	oaŜTPQVR̂QTV	QT	_RqO	bRc_OPQ	QT	OR̂N	TX	ZQW	WaŜTPQVR̂QTVW	TV	Wabb[ZOVW	XTV	MTVq	bOVXTV_O\	aP\OV	QNZW	mTPQVR̂Q	ZP	QNO	WR_O	_RPPOV	RP\	YZQNZP	QNO	WR_O	QZ_O	bOVZT\	RW	WOQ	XTVQN	NOVOZPdH	IJvJj	eNO	mTPWQVâQZTP	nRPR]OV	_Rc̀	TP	YVZQQOP	VOraOWQ	Sc	R	oaŜTPQVR̂QTV	QT	QNO	fYPOV̀	XaVPZWN	QT	R	oaŜTPQVR̂QTV̀	ZX	bVR̂QẐRS[Ò	ZPXTV_RQZTP	VO]RV\ZP]	bOV̂OPQR]OW	TX	̂T_b[OQZTP	TV	R_TaPQW	Rbb[ZO\	XTV	Sc	QNO	mTPQVR̂QTV	RP\	R̂QZTP	QRqOP	QNOVOTP	Sc	QNO	fYPOV̀	mTPWQVâQZTP	nRPR]OV	RP\	lV̂NZQÔQ	TP	R̂ T̂aPQ	TX	bTVQZTPW	TX	QNO	MTVq	\TPO	Sc	WâN	oaŜTPQVR̂QTVdH	IJvJu	eNO	fYPOV	NRW	QNO	VZ]NQ̀	SaQ	PT	TS[Z]RQZTP̀	QT	VOraOWQ	YVZQQOP	OUZ\OP̂O	XVT_	QNO	mTPQVR̂QTV	QNRQ	QNO	mTPQVR̂QTV	NRW	bVTbOV[c	bRZ\	oaŜTPQVR̂QTVW	RP\	_RQOVZR[	RP\	OraZb_OPQ	Wabb[ZOVW�	R_TaPQW	bRZ\	Sc	QNO	fYPOV	QT	QNO	mTPQVR̂QTV	XTV	WaŜTPQVR̂QO\	MTVqd	kX	QNO	mTPQVR̂QTV	XRZ[W	QT	XaVPZWN	WâN	OUZ\OP̂O	YZQNZP	WOUOP	\RcẀ	QNO	fYPOV	WNR[[	NRUO	QNO	VZ]NQ	QT	̂TPQR̂Q	oaŜTPQVR̂QTVW	RP\	Wabb[ZOVW	QT	RŴOVQRZP	YNOQNOV	QNOc	NRUO	SOOP	bVTbOV[c	bRZ\d	�OZQNOV	QNO	fYPOV̀	mTPWQVâQZTP	nRPR]OV	PTV	lV̂NZQÔQ	WNR[[	NRUO	RP	TS[Z]RQZTP	QT	bRc̀	TV	QT	WOO	QT	QNO	bRc_OPQ	TX	_TPOc	QT̀	R	oaŜTPQVR̂QTV	TV	Wabb[ZOV̀	OŝObQ	RW	_Rc	TQNOVYZWO	SO	VOraZVO\	Sc	[RYdH	IJvJK	eNO	mTPQVR̂QTV�W	bRc_OPQW	QT	_RQOVZR[	RP\	OraZb_OPQ	Wabb[ZOVW	WNR[[	SO	QVORQO\	ZP	R	_RPPOV	WZ_Z[RV	QT	QNRQ	bVTUZ\O\	ZP	oÔQZTPW	gd�d�̀	gd�d�	RP\	gd�d�dH	IJvJv	l	mOVQZXẐRQO	XTV	tRc_OPQ̀	R	bVT]VOWW	bRc_OPQ̀	TV	bRVQZR[	TV	OPQZVO	aWO	TV	T̂ âbRP̂c	TX	QNO	tVTpÔQ	Sc	QNO	fYPOV	WNR[[	PTQ	̂TPWQZQaQO	R̂ ÔbQRP̂O	TX	MTVq	PTQ	ZP	R̂ T̂V\RP̂O	YZQN	QNO	mTPQVR̂Q	�T̂a_OPQWdH	IJvJ�	�P[OWW	QNO	mTPQVR̂QTV	bVTUZ\OW	QNO	fYPOV	YZQN	R	bRc_OPQ	STP\	ZP	QNO	Xa[[	bOPR[	Wa_	TX	QNO	mTPQVR̂Q	oa_̀	bRc_OPQW	VÔOZUO\	Sc	QNO	mTPQVR̂QTV	XTV	MTVq	bVTbOV[c	bOVXTV_O\	Sc	oaŜTPQVR̂QTVW	TV	bVTUZ\O\	Sc	Wabb[ZOVW	WNR[[	SO	NO[\	Sc	QNO	mTPQVR̂QTV	XTV	QNTWO	oaŜTPQVR̂QTVW	TV	Wabb[ZOVW	YNT	bOVXTV_O\	MTVq	TV	XaVPZWNO\	_RQOVZR[Ẁ	TV	STQǸ	aP\OV	̂TPQVR̂Q	YZQN	QNO	mTPQVR̂QTV	XTV	YNẐN	bRc_OPQ	YRW	_R\O	Sc	QNO	fYPOVd	�TQNZP]	̂TPQRZPO\	NOVOZP	WNR[[	VOraZVO	_TPOc	QT	SO	b[R̂O\	ZP	R	WObRVRQO	R̂ T̂aPQ	RP\	PTQ	̂T__ZP][O\	YZQN	_TPOc	TX	QNO	mTPQVR̂QTV̀	̂VORQO	RPc	XZ\âZRVc	[ZRSZ[ZQc	TV	QTVQ	[ZRSZ[ZQc	TP	QNO	bRVQ	TX	QNO	mTPQVR̂QTV	XTV	SVOR̂N	TX	QVaWQ̀	TV	OPQZQ[O	RPc	bOVWTP	TV	OPQZQc	QT	RP	RYRV\	TX	baPZQZUO	\R_R]OW	R]RZPWQ	QNO	mTPQVR̂QTV	XTV	SVOR̂N	TX	QNO	VOraZVO_OPQW	TX	QNZW	bVTUZWZTPdH	IJvJ�	tVTUZ\O\	QNO	fYPOV	NRW	Xa[XZ[[O\	ZQW	bRc_OPQ	TS[Z]RQZTPW	aP\OV	QNO	mTPQVR̂Q	�T̂a_OPQẀ	QNO	mTPQVR̂QTV	WNR[[	\OXOP\	RP\	ZP\O_PZXc	QNO	fYPOV	XVT_	R[[	[TWẀ	[ZRSZ[ZQc̀	\R_R]O	TV	OsbOPWÒ	ZP̂[a\ZP]	VORWTPRS[O	RQQTVPOc�W	XOOW	RP\	[ZQZ]RQZTP	OsbOPWOẀ	RVZWZP]	TaQ	TX	RPc	[ZOP	̂[RZ_	TV	TQNOV	̂[RZ_	XTV	bRc_OPQ	Sc	RPc	oaŜTPQVR̂QTV	TV	Wabb[ZOV	TX	RPc	
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IJKLM	NOPQ	LKRKJOI	PS	QPIJRK	PS	T	UJKQ	RUTJV	PL	PIWKL	RUTJV	SPL	OTXVKQIY	IWK	Z[QKL	\WTUU	QPIJSX	IWK	]PQILTRIPLM	̂S	TOOLP_K̀	aX	IWK	TOOUJRTaUK	RPbLIY	[WKQ	LKcbJLK̀Y	IWK	]PQILTRIPL	VTX	\ba\IJIbIK	T	\bLKIX	aPQ̀	SPL	IWK	OLPOKLIX	TdTJQ\I	[WJRW	IWK	UJKQ	PL	PIWKL	RUTJV	SPL	OTXVKQI	WT\	aKKQ	T\\KLIK̀Me	fgh	ijklmno	pq	rjstouvŜ	IWK	]PQ\ILbRIJPQ	wTQTdKL	TQ̀	xLRWJIKRI	̀P	QPI	J\\bK	T	]KLIJSJRTIK	SPL	yTXVKQI	PL	T	yLPzKRI	]KLIJSJRTIK	SPL	yTXVKQIY	IWLPbdW	QP	STbUI	PS	IWK	]PQILTRIPLY	[JIWJQ	SPbLIKKQ	̀TX\	TSIKL	IWK	]PQ\ILbRIJPQ	wTQTdKL{\	LKRKJOI	PS	IWK	]PQILTRIPL{\	xOOUJRTIJPQ	SPL	yTXVKQIY	PL	JS	IWK	Z[QKL	̀PK\	QPI	OTX	IWK	]PQILTRIPL	[JIWJQ	IKQ	̀TX\	TSIKL	IWK	̀TIK	K\ITaUJ\WK̀	JQ	IWK	]PQILTRI	|PRbVKQI\Y	IWK	TVPbQI	RKLIJSJK̀	aX	IWK	]PQ\ILbRIJPQ	wTQTdKL	TQ̀	xLRWJIKRI	TQ̀	\bRW	RKLIJSJK̀	TVPbQI	J\	QPI	PIWKL[J\K	TOOLPOLJTIKUX	[JIWWKÙ	aX	Z[QKL	ObL\bTQI	IP	POKLTIJPQ	TQX	PS	IWK	IKLV\	TQ̀	RPQ̀JIJPQ\	PS	IWK	]PQILTRI	|PRbVKQI\	PL	T[TL̀K̀	aX	aJQ̀JQd	̀J\ObIK	LK\PUbIJPQY	IWKQ	IWK	]PQILTRIPL	VTXY	bOPQ	\K_KQ	T̀ J̀IJPQTU	ab\JQK\\	̀TX\{	[LJIIKQ	QPIJRK	IP	IWK	Z[QKLY	]PQ\ILbRIJPQ	wTQTdKL	TQ̀	xLRWJIKRIY	\IPO	IWK	}PL~	bQIJU	OTXVKQI	PS	IWK	TOOLPOLJTIK	TVPbQI	P[JQd	WT\	aKKQ	LKRKJ_K̀M	�WK	]PQILTRI	�JVK	\WTUU	aK	K�IKQ̀K̀	TOOLPOLJTIKUX	T\	OLP_J̀K̀	SPL	JQ	IWK	]PQILTRI	|PRbVKQI\Me	fg�	�m��vjuvkjl	�pt�lovkpue	fg�g�	�ba\ITQIJTU	]PVOUKIJPQ	J\	IWK	\ITdK	JQ	IWK	OLPdLK\\	PS	IWK	}PL~	[WKQ	IWK	}PL~	PL	̀K\JdQTIK̀	OPLIJPQ	IWKLKPS	J\	\bSSJRJKQIUX	RPVOUKIK	JQ	TRRPL̀TQRK	[JIW	IWK	]PQILTRI	|PRbVKQI\	\bRW	IWTI	IWK	}PL~	\WTUU	WT_K	aKKQ	RPVOUKIK̀	TQ̀	TUU	\X\IKV\	JQRUb̀K̀	JQ	IWK	}PL~	\WTUU	aK	POKLTIJPQTU	JQ	TRRPL̀TQRK	[JIW	IWK	]PQILTRI	|PRbVKQI\	\P	IWK	Z[QKL	RTQ	PRRbOX	PL	bIJUJ�K	IWK	}PL~	SPL	JI\	JQIKQ̀K̀	b\KM	b\K	IP	IWK	LKT\PQTaUK	K�RUb\JPQ	PS	]PQILTRIPL	[JIW	PQUX	�ybQRW��J\I�	PL	VJQPL	JIKV\	LKVTJQJQd	[WJRW	RTQ	aK	RPLLKRIK̀	PL	RPVOUKIK̀	[JIWPbI	TQX	VTIKLJTU	JQIKLSKLKQRK	[JIW	Z[QKL{\	b\K	PS	IWK	}PL~M		̂I	J\	T	RPQ̀JIJPQ	OLKRK̀KQI	IP	�ba\ITQIJTU	]PVOUKIJPQ	IWTI	IWK	Z[QKL	WT\	LKRKJ_K̀	TUU	]KLIJSJRTIK\	PS	ZRRbOTQRX	TQ̀	TQX	OKLVJI\Y	TOOLP_TU\Y	UJRKQ\K\Y	TQ̀	PIWKL	̀PRbVKQI\	SLPV	TQX	dP_KLQVKQITU	TbIWPLJIX	WT_JQd	zbLJ\̀JRIJPQ	IWKLKPS	QKRK\\TLX	SPL	IWK	aKQKSJRJTU	PRRbOTQRX	PS	IWK	yLPzKRIM����������	��������e	fg�g�g�	}WKQ	T̀_J\K̀	aX	IWK	]PQILTRIPL	IWTI	IWK	}PL~	J\	\ba\ITQIJTUUX	RPVOUKIK̀Y	IWK	xLRWJIKRI	TQ̀	IWK	]PQILTRIPL	\WTUUY	[JIWJQ	T	LKT\PQTaUK	IJVKY	VT~K	T	zPJQI	JQ\OKRIJPQ	PS	IWK	[PL~	TQ̀	JS	IWK	xLRWJIKRI	\WTUU	̀KIKLVJQK	IWK	}PL~	J\	\ba\ITQIJTUUX	RPVOUKIK̀Y	IWK	]PQILTRIPL	\WTUU	\baVJI	T	\ba\ITQIJTU	RPVOUKIJPQ	TOOUJRTIJPQMe	fg�g�g�	�PIJSJRTIJPQ\	aX	IWK	]PQILTRIPL	IP	IWK	xLRWJIKRI	SPL	JQ\OKRIJPQ\	IP	RPQSJLV	�ba\ITQIJTU	]PVOUKIJPQ	T\	OTLI\	TQ̀�PL	T\	T	[WPUK	\WTUU	aK	zb̀JRJPb\UX	VT̀K	TQ̀	[JIWPbI	Tab\JQd	\TJ̀	OLPRK\\M�	���� 	�P	UTIKL	IWTQ	¡¢	̀TX\	OLJPL	IP	IWK	]PQILTRI�\RWK̀bUK̀	̀TIK	PS	�ba\ITQIJTU	]PVOUKIJPQY	IWK	]PQILTRIPL	\WTUU	J\\bK	T	UKIIKL	IP	IWK	xLRWJIKRI	TQ̀	]PQ\ILbRIJPQ	wTQTdKL	RPQSJLVJQd	IWKJL	[PL~	J\	PQ	\RWK̀bUK	SPL	�ba\ITQIJTU	]PVOUKIJPQ	aX	IWK	RPQILTRI	\OKRJSJK̀	̀TIKM		�P	UTIKL	IWTQ	\K_KQ	̀TX\	TSIKL	]PQILTRI�\RWK̀bUK̀	̀TIK	PS	�ba\ITQIJTU	]PVOUKIJPQ	£JQRUb̀JQd	TbIWPLJ�K̀	T̀zb\IVKQI\¤Y	IWK	xLRWJIKRI	[JUU	VT~K	TQ	JQ\OKRIJPQ	IP	̀KIKLVJQK	[WKIWKL	IWK	}PL~	PL	K̀\JdQTIK̀	OPLIJPQ	IWKLKPS	J\	\ba\ITQIJTUUX	RPVOUKIKM	xa\KQI	IWK	RPQILTRIPL	UKIIKL	RPQSJLVJQd	LKT̀JQK\\	PS	[PL~Y	IWK	xLRWJIKRI	VTX	KUKRI	IP	OP\IOPQK	IWK	\ba\ITQIJTU	RPVOUKIJPQ	JQ\OKRIJPQM		̂S	IWK	xLRWJIKRI{\	JQ\OKRIJPQ	̀J\RUP\K\	TQX	JIKV	[WJRW	J\	QPI	\bSSJRJKQIUX	RPVOUKIK	JQ	TRRPL̀TQRK	[JIW	IWK	]PQILTRI	|PRbVKQI\	\P	IWTI	IWK	Z[QKL	RTQ	PRRbOX	PL	bIJUJ�K	IWK	}PL~	PL	̀K\JdQTIK̀	OPLIJPQ	IWKLKPS	SPL	JI\	JQIKQ̀K̀	b\KY	IWK	]PQILTRIPL	\WTUUY	aKSPLK	J\\bTQRK	PS	]KLIJSJRTIK	PS	�ba\ITQIJTU	]PVOUKIJPQY	RPVOUKIK	PL	RPLLKRI	\bRW	JIKV	bOPQ	QPIJSJRTIJPQ	aX	IWK	xLRWJIKRIM	̂Q	\bRW	RT\KY	IWK	]PQILTRIPL	\WTUU	IWKQ	\baVJI	T	LKcbK\I	SPL	TQPIWKL	JQ\OKRIJPQ	aX	IWK	xLRWJIKRI	IP	̀KIKLVJQK	IWK	TRIbTU	̀TIK	PS	�ba\ITQIJTU	]PVOUKIJPQM�	���� �¥	�WK	xLRWJIKRI	[JUU	OKLSPLV	QP	VPLK	IWTQ	PQK	JQ\OKRIJPQ	IP	̀KIKLVJQK	[WKIWKL	IWK	}PL~	PL	T	̀K\JdQTIK̀	OPLIJPQ	IWKLKPS	WT\	TIITJQK̀	�ba\ITQIJTU	]PVOUKIJPQ	JQ	TRRPL̀TQRK	[JIW	IWK	]PQILTRI	|PRbVKQI\M	̂S	IWK	xLRWJIKRI	TQ̀�PL	]PQ\ILbRIJPQ	wTQTdKL	TLK	LKcbJLK̀	IP	OKLSPLV	VbUIJOUK	JQ\OKRIJPQ\	aKRTb\K	IWK	}PL~	STJU\	IP	RPVOUX	[JIW	IWK	]PQILTRI	|PRbVKQI\Y	IWK	TVPbQI	PS	RPVOKQ\TIJPQ	OTJ̀	IP	IWK	xLRWJIKRI	PL	]PQ\ILbRIJPQ	wTQTdKL	aX	Z[QKL	SPL	T̀ J̀IJPQTU	\KL_JRK\	\WTUU	aK	LKJVabL\K̀	aX	]PQILTRIPL	IP	Z[QKL	TQ̀	VTX	TI	Z[QKL{\	̀J\RLKIJPQ	aK	̀K̀bRIK̀	SLPV	OTXVKQI\	£PL	SJQTU	OTXVKQI¤	PIWKL[J\K	OTXTaUK	IP	]PQILTRIPLY	JS	T_TJUTaUKM					Me	fg�g¦	}WKQ	IWK	}PL~	PL	̀K\JdQTIK̀	OPLIJPQ	IWKLKPS	J\	\ba\ITQIJTUUX	RPVOUKIKY	IWK	xLRWJIKRI	[JUU	OLKOTLK	T	]KLIJSJRTIK	PS	�ba\ITQIJTU	]PVOUKIJPQ	IWTI	\WTUU	K\ITaUJ\W	IWK	̀TIK	PS	�ba\ITQIJTU	]PVOUKIJPQ§	K\ITaUJ\W	LK\OPQ\JaJUJIJK\	PS	IWK	Z[QKL	TQ̀	]PQILTRIPL	SPL	\KRbLJIXY	VTJQIKQTQRKY	WKTIY	bIJUJIJK\Y	̀TVTdK	IP	IWK	}PL~	TQ̀	JQ\bLTQRK§	TQ̀	SJ�	IWK	IJVK	[JIWJQ	[WJRW	IWK	]PQILTRIPL	\WTUU	SJQJ\W	TUU	JIKV\	PQ	IWK	UJ\I	TRRPVOTQXJQd	IWK	]KLIJSJRTIKM	}TLLTQIJK\	LKcbJLK̀	aX	IWK	
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IJKLMNOL	PJOQRSKLT	TUNVV	OJRRSKOS	JK	LUS	WNLS	JX	YQZTLNKL[NV	IJR\VSL[JK	JX	LUS	]JM̂	JM	WST[_KNLSW	\JML[JK	LUSMSJX	QKVSTT	JLUSM̀[TS	\MJa[WSW	[K	LUS	ISML[X[ONLS	JX	YQZTLNKL[NV	IJR\VSL[JKbc	defeg	hUS	ISML[X[ONLS	JX	YQZTLNKL[NV	IJR\VSL[JK	TUNVV	ZS	TQZR[LLSW	LJ	LUS	ì KSM	NKW	IJKLMNOLJM	XJM	LUS[M	̀M[LLSK	NOOS\LNKOS	JX	MST\JKT[Z[V[L[ST	NTT[_KSW	LJ	LUSR	[K	LUS	ISML[X[ONLSb	j\JK	TQOU	NOOS\LNKOSk	NKW	OJKTSKL	JX	TQMSLl	[X	NKlk	LUS	ì KSM	TUNVV	RN̂S	\NlRSKL	JX	MSLN[KN_S	N\\Vl[K_	LJ	LUS	]JM̂	JM	WST[_KNLSW	\JML[JK	LUSMSJXb	YQOU	\NlRSKL	TUNVV	ZS	NWmQTLSW	XJM	]JM̂	LUNL	[T	[KOJR\VSLS	JM	KJL	[K	NOOJMWNKOS	̀[LU	LUS	MSnQ[MSRSKLT	JX	LUS	IJKLMNOL	PJOQRSKLTbc	defeo	pJM	NKl	QKOJR\VSLSW	̀JM̂	NL	LUS	L[RS	JX	YQZTLNKL[NV	IJR\VSL[JKk	LUS	ì KSM	̀[VV	MSLN[K	LUS	RJKSL[qSW	aNVQS	JX	LUS	MSRN[K[K_	̀JM̂k	[bSb	r\QKOU	V[TLrk	L[RST	stt	\SMOSKL	NT	WSLSMR[KSW	Zl	LUS	IJKTLMQOL[JK	uNKN_SMk	[K	NWW[L[JK	LJ	NKl	WQVl	X[VSW	NKW	QKMSTJVaSW	V[SKT	N_N[KTL	LUS	IJKLMNOLJM	NT	\SM	YSOL[JK	vtwxZ	JX	LUS	ybzbYb	{SKSMNV	uQK[O[\NV	|Ǹk	Ù[OU	̀[VV	ZS	MSVSNTSW	Q\JK	KJL[X[ONL[JK	Zl	LUS	IJKLMNOLJM	LJ	LUS	IJKTLMQOL[JK	uNKN_SM	LUNL	LUS	]JM̂	UNT	ZSSK	OJR\VSLSW	LJ	LUS	}MOU[LSOL~T	TNL[TXNOL[JKbc	ded	�������	���������	��	���c	dede�	hUS	ì KSM	RNl	JOOQ\l	JM	QTS	NKl	OJR\VSLSW	JM	\NML[NVVl	OJR\VSLSW	\JML[JK	JX	LUS	]JM̂	NL	NKl	TLN_S	̀USK	TQOU	\JML[JK	[T	WST[_KNLSW	Zl	TS\NMNLS	N_MSSRSKL	̀[LU	LUS	IJKLMNOLJMk	\MJa[WSW	TQOU	JOOQ\NKOl	JM	QTS	[T	OJKTSKLSW	LJ	Zl	LUS	[KTQMSM	NKW	NQLUJM[qSW	Zl	\QZV[O	NQLUJM[L[ST	UNa[K_	mQM[TW[OL[JK	JaSM	LUS	�MJmSOLb	YQOU	\NML[NV	JOOQ\NKOl	JM	QTS	RNl	OJRRSKOS	̀USLUSM	JM	KJL	LUS	\JML[JK	[T	TQZTLNKL[NVVl	OJR\VSLSk	\MJa[WSW	LUS	ì KSM	NKW	IJKLMNOLJM	UNaS	NOOS\LSW	[K	̀M[L[K_	LUS	MST\JKT[Z[V[L[ST	NTT[_KSW	LJ	SNOU	JX	LUSR	XJM	\NlRSKLTk	MSLN[KN_S	[X	NKlk	TSOQM[Llk	RN[KLSKNKOSk	USNLk	QL[V[L[STk	WNRN_S	LJ	LUS	]JM̂	NKW	[KTQMNKOSk	NKW	UNaS	N_MSSW	[K	̀M[L[K_	OJKOSMK[K_	LUS	\SM[JW	XJM	OJMMSOL[JK	JX	LUS	]JM̂	NKW	OJRRSKOSRSKL	JX	̀NMMNKL[ST	MSnQ[MSW	Zl	LUS	IJKLMNOL	PJOQRSKLTb	IJKTSKL	JX	LUS	IJKLMNOLJM	LJ	\NML[NV	JOOQ\NKOl	JM	QTS	TUNVV	KJL	ZS	QKMSNTJKNZVl	̀[LUUSVWb	hUS	TLN_S	JX	LUS	\MJ_MSTT	JX	LUS	]JM̂	TUNVV	ZS	WSLSMR[KSW	Zl	M̀[LLSK	N_MSSRSKL	ZSL̀SSK	LUS	ì KSM	NKW	IJKLMNOLJM	JMk	[X	KJ	N_MSSRSKL	[T	MSNOUSWk	Zl	WSO[T[JK	JX	LUS	}MOU[LSOL	NXLSM	OJKTQVLNL[JK	̀[LU	LUS	IJKTLMQOL[JK	uNKN_SMbc	dede�	�RRSW[NLSVl	\M[JM	LJ	TQOU	\NML[NV	JOOQ\NKOl	JM	QTSk	LUS	ì KSMk	IJKTLMQOL[JK	uNKN_SMk	IJKLMNOLJMk	NKW	}MOU[LSOL	TUNVV	mJ[KLVl	[KT\SOL	LUS	NMSN	LJ	ZS	JOOQ\[SW	JM	\JML[JK	JX	LUS	]JM̂	LJ	ZS	QTSW	[K	JMWSM	LJ	WSLSMR[KS	NKW	MSOJMW	LUS	OJKW[L[JK	JX	LUS	]JM̂bc	dede�	jKVSTT	JLUSM̀[TS	N_MSSW	Q\JKk	NKl	\NML[NV	JOOQ\NKOl	JM	QTS	JX	N	\JML[JK	JM	\JML[JKT	JX	LUS	]JM̂	TUNVV	KJL	OJKTL[LQLS	NOOS\LNKOS	JX	]JM̂	KJL	OJR\Vl[K_	̀[LU	LUS	MSnQ[MSRSKLT	JX	LUS	IJKLMNOL	PJOQRSKLT	KJM	WJST	[L	̀N[aS	LUS	ì KSM~T	M[_UL	LJ	V[nQ[WNLSW	WNRN_STb		pQMLUSM	TQOU	JOOQ\NKOl	WJST	KJL	MSV[SaS	LUS	IJKLMNOLJM	XMJR	OJR\VSL[K_	LUS	]JM̂	̀[LU[K	LUS	L[RS	\SM[JW	T\SO[X[SWbc	de��	�����	����������	���	�����	�������c	de��e�	iK	JM	̀[LU[K	TSaSK	���	WNlT	XJVVJ̀[K_	LUS	WNLS	JX	p[KNV	IJR\VSL[JK	�NT	STLNZV[TUSW	[K	LUS	Z[W	WJOQRSKLT	JM	RJW[X[SW	Zl	IUNK_S	iMWSM�	LUS	}MOU[LSOL	̀[VV	OJKWQOL	N	X[KNV	[KT\SOL[JK	JX	LUS	̀JM̂b	}T	N	MSTQVL	JX	LUNL	[KT\SOL[JKk	LUS	}MOU[LSOL	̀[VV	SaNVQNLS	LUS	̀JM̂	NKW	̀[VV	[TTQS	N		p[KNV	�KT\SOL[JK	�S\JMLb	hU[T	MS\JML	̀[VV	WJOQRSKL	LUS	OJKW[L[JK	JX	LUS	]JM̂	NKW	̀[VV	MSKWSM	N	XJMRNV	J\[K[JK	NT	LJ	LUS	̀USLUSM	JM	KJL	LUS	]JM̂	JM	WST[_KNLSW	\JML[JK	[T	OJR\VSLSb	�Xk	NT	N	MSTQVL	JX	LUS	}MOU[LSOL~T	[KT\SOL[JKk	[L	[T	WSLSMR[KSW	LUNL	LUS	]JM̂	[T	KJL	OJR\VSLS	NKW	[K	NOOJMWNKOS	̀[LU	LUS	IJKLMNOL	PJOQRSKLTk	LUS	}MOU[LSOL	TUNVV	KJL[Xl	LUS	ì KSM	NKW	IJKLMNOLJM	[K	̀M[L[K_	JX	LU[T	J\[K[JKb	hU[T	KJL[OS	̀[VV	[KOVQWS	LUS	p[KNV	�KT\SOL[JK	�S\JML	WJOQRSKL[K_	LUS	OJKW[L[JKT	JX	LUS	̀JM̂	NKW	̀[VV	ZS	OJKT[WSMSW	N	XJMRNV	KJL[OS	LJ	LUS	IJKLMNOLJM	JX	LUS[M	XN[VQMS	LJ	XQVX[VV	LUS	LSMRT	NKW	OJKW[L[JKT	JX	LUS[M	IJKLMNOLb	�X	NT	N	MSTQVL	JX	LU[T	[KT\SOL[JKk	[L	[T	WSLSMR[KSW	LUNL	LUS	]JM̂	[T	OJR\VSLSk	LUS	IJKLMNOLJM	TUNVV	TQZR[L	LUS[M	p[KNV	�NlRSKL	}\\V[ONL[JK	NKW	ISML[X[ONLS	XJM	�NlRSKLb	hUS	}MOU[LSOL	̀[VV	LUSK	OSML[Xl	NKW	[TTQS	LUS	X[KNV	ISML[X[ONLS	XJM	�NlRSKL	TLNL[K_	LUNL	LJ	LUS	ZSTL	JX	LUS	}MOU[LSOL~T	̂KJ̀VSW_Sk	[KXJMRNL[JK	NKW	ZSV[SXk	NKW	JK	LUS	ZNT[T	JX	LUS	}MOU[LSOL~T	\SM[JW[O	T[LS	a[T[LT	NKW	[KT\SOL[JKTk	LUS	]JM̂	UNT	ZSSK	OJR\VSLSW	[K	NOOJMWNKOS	̀[LU	LUS	LSMRT	NKW	OJKW[L[JKT	JX	LUS	IJKLMNOL	PJOQRSKLT	NKW	LUNL	LUS	SKL[MS	ZNVNKOS	XJQKW	LJ	ZS	WQS	LUS	IJKLMNOLJM	NKW	KJLSW	[K	LUS	X[KNV	ISML[X[ONLS	[T	WQS	NKW	\NlNZVSb	hUS	}MOU[LSOL~T	X[KNV	ISML[X[ONLS	XJM	\NlRSKL	̀[VV	OJKTL[LQLS	N	XQMLUSM	MS\MSTSKLNL[JK	LUNL	LUS	OJKW[L[JKT	V[TLSW	[K	TSOL[JK	�bvtbs	NT	\MSOSWSKL	LJ	LUS	IJKLMNOLJM~T	ZS[K_	SKL[LVSW	LJ	X[KNV	\NlRSKL	UNaS	ZSSK	XQVX[VVSWb	hUS	X[KNV	ISML[X[ONLS	XJM	�NlRSKL	̀[VV	KJL	ZS	[TTQSW	QKL[V	NVV	̀JM̂	JK	LUS	X[KNV	[KT\SOL[JK	MS\JML	[T	OJR\VSLSW	JM	OJMMSOLSWbc	de��e�e�	hUS	}MOU[LSOL	̀[VV	\SMXJMR	KJ	RJMS	LUNK	JKS	JKxT[LS	JZTSMaNL[JK	LJ	WSLSMR[KS	̀USLUSM	LUS	]JM̂	JM	N	WST[_KNLSW	\JML[JK	LUSMSJX	UNT	NLLN[KSW	p[KNV	IJR\VSL[JK	[K	NOOJMWNKOS	̀[LU	LUS	IJKLMNOL	PJOQRSKLTb	�X	LUS	}MOU[LSOL	
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IJ	KLMNIKLO	PQ	RLKSQKT	TNUPIRUL	IVJRLWPIQVJ	QK	QVXJIPL	QYJLKZ[PIQVJ	YLW[NJL	P\L	]QK̂	S[IUJ	PQ	WQTRU_	̀IP\	P\L	aQVPK[WP	bQWNTLVPJc	P\L	[TQNVP	QS	WQTRLVJ[PIQV	R[IO	PQ	P\L	dKW\IPLWP	Y_	è VLK	SQK	[OOIPIQV[U	JLKZIWLJ	J\[UU	YL	KLITYNKJLO	Y_	aQVPK[WPQK	PQ	è VLK	[VO	T[_	[P	è VLKfJ	OIJWKLPIQV	YL	OLONWPLO	SKQT	R[_TLVPJ	gQK	SIV[U	R[_TLVPh	QP\LK̀IJL	R[_[YUL	PQ	aQVPK[WPQKc	IS	[Z[IU[YULi					j	klmnlo	pLIP\LK	SIV[U	R[_TLVP	VQK	[V_	KLT[IVIVq	KLP[IVLO	RLKWLVP[qL	J\[UU	YLWQTL	ONL	NVPIU	P\L	aQVPK[WPQK	JNYTIPJ	PQ	P\L	dKW\IPLWP	P\KQNq\	P\L	aQVJPKNWPIQV	r[V[qLK	gsh	[V	[SSIO[ZIP	P\[P	R[_KQUUJc	YIUUJ	SQK	T[PLKI[UJ	[VO	LMNIRTLVPc	[VO	QP\LK	IVOLYPLOVLJJ	WQVVLWPLO	̀IP\	P\L	]QK̂	SQK	̀\IW\	P\L	è VLK	QK	P\L	è VLKfJ	RKQRLKP_	TIq\P	YL	KLJRQVJIYUL	QK	LVWNTYLKLO	gULJJ	[TQNVPJ	̀IP\\LUO	Y_	è VLKh	\[ZL	YLLV	R[IO	QK	QP\LK̀IJL	J[PIJSILOc	gth	[	WLKPISIW[PL	LZIOLVWIVq	P\[P	IVJNK[VWL	KLMNIKLO	Y_	P\L	aQVPK[WP	bQWNTLVPJ	PQ	KLT[IV	IV	SQKWL	[SPLK	SIV[U	R[_TLVP	IJ	WNKKLVPU_	IV	LSSLWPc	guh	[	̀KIPPLV	JP[PLTLVP	P\[P	P\L	aQVPK[WPQK	̂VQ̀J	QS	VQ	KL[JQV	P\[P	P\L	IVJNK[VWL	̀IUU	VQP	YL	KLVL̀[YUL	PQ	WQZLK	P\L	RLKIQO	KLMNIKLO	Y_	P\L	aQVPK[WP	bQWNTLVPJc	gvh	WQVJLVP	QS	JNKLP_c	IS	[V_c	PQ	SIV[U	R[_TLVP	gwh	OQWNTLVP[PIQV	QS	[V_	JRLWI[U	̀[KK[VPILJc	JNW\	[J	T[VNS[WPNKLKJf	̀[KK[VPILJ	QK	JRLWISIW	xNYWQVPK[WPQK	̀[KK[VPILJc	[VO	gyhc	IS	KLMNIKLO	Y_	P\L	è VLKc	QP\LK	O[P[	LJP[YUIJ\IVq	R[_TLVP	QK	J[PIJS[WPIQV	QS	QYUIq[PIQVJc	JNW\	[J	KLWLIRPJ	[VO	KLUL[JLJ	[VO	̀[IZLKJ	QS	UILVJc	WU[ITJc	JLWNKIP_	IVPLKLJPJc	QK	LVWNTYK[VWLJ	[KIJIVq	QNP	QS	P\L	aQVPK[WPc	PQ	P\L	LzPLVP	[VO	IV	JNW\	SQKT	[J	T[_	YL	OLJIqV[PLO	Y_	P\L	è VLKi	{S	[	xNYWQVPK[WPQK	KLSNJLJ	PQ	SNKVIJ\	[	KLUL[JL	QK	̀[IZLK	KLMNIKLO	Y_	P\L	è VLKc	P\L	aQVPK[WPQK	T[_	SNKVIJ\	[	YQVO	J[PIJS[WPQK_	PQ	P\L	è VLK	PQ	IVOLTVIS_	P\L	è VLK	[q[IVJP	JNW\	UILVc	WU[ITc	JLWNKIP_	IVPLKLJPc	QK	LVWNTYK[VWLi	{S	[	UILVc	WU[ITc	JLWNKIP_	IVPLKLJPc	QK	LVWNTYK[VWL	KLT[IVJ	NVJ[PIJSILO	[SPLK	R[_TLVPJ	[KL	T[OLc	P\L	aQVPK[WPQK	J\[UU	KLSNVO	PQ	P\L	è VLK	[UU	TQVL_	P\[P	P\L	è VLK	T[_	YL	WQTRLUULO	PQ	R[_	IV	OIJW\[KqIVq	P\L	UILVc	WU[ITc	JLWNKIP_	IVPLKLJPc	QK	LVWNTYK[VWLc	IVWUNOIVq	[UU	WQJPJ	[VO	KL[JQV[YUL	[PPQKVL_Jf	SLLJi	j	klmnlolm	dOOIPIQV[UU_c	[UU	̀[KK[VPILJ	[VO	qN[K[VPLLJ	KLMNIKLO	NVOLK	QK	RNKJN[VP	PQ	P\L	aQVPK[WP	bQWNTLVPJ	J\[UU	YL	[JJLTYULO	[VO	OLUIZLKLO	Y_	P\L	aQVPK[WPQK	PQ	P\L	aQVJPKNWPIQV	r[V[qLK	RKIQK	PQ	JNYTIJJIQV	QS	[	SIV[U	dRRUIW[PIQV	SQK	|[_TLVPi		}\L	aQVJPKNWPIQV	r[V[qLK	[VO	dKW\IPLWP	J\[UU	[OOIPIQV[UU_	VQP	IJJNL	P\L	~IV[U	aLKPISIW[PL	SQK	|[_TLVP	NVPIU	P\L	[UU	̀[KK[VPILJ	[VO	qN[K[VPLLJ	\[ZL	YLLV	KLWLIZLOc	[WWLRPLO	[VO	[RRKQZLO	[VO	NVPIU	P\L	SQUUQ̀IVq	\[ZL	QWWNKKLO�		is P\L	è VLK	\[J	KLWLIZLO	P\L	SIV[U	WLKPISIW[PL	QS	QWWNR[VW_	SQK	P\L	|KQ�LWP	QK	P\[P	RQKPIQV	QS	P\L	|KQ�LWP	\̀IW\	LVWQTR[JJLJ	P\L	]QK̂	QS	P\L	aQVPK[WPQKc	IS	KLULZ[VP�it P\L	|KQ�LWP	QK	P\[P	RQKPIQV	QS	P\L	|KQ�LWP	̀\IW\	LVWQTR[JJLJ	P\L	]QK̂	QS	P\L	aQVPK[WPQK	\[J	YLLV	WQTRULPLO	[VO	[WWLRPLOc	[VO�iu [UU	RKQWLONKLJ	KLq[KOIVq	SIV[U	R[_TLVP	\[ZL	YLLV	WQTRULPLO	[VO	P\L	è VLK	\[J	KLWLIZLO	JP[PL	[qLVW_	[RRKQZ[U	gIS	KLMNIKLOh	PQ	T[̂L	SIV[U	R[_TLVPc	[VO	QP\LK̀IJL	[UU	[RRKQZ[UJ	[VO�QK	JIqVXQSSJ	\[ZL	YLLV	QYP[IVLO	SKQT	[V_	[NP\QKIPILJ	\[ZIVq	�NKIJOIWPIQV	QZLK	P\L	]QK̂	QK	P\L	|KQ�LWP	̀\IW\	[KL	KLMNIKLO	̀IP\	KLJRLWP	PQ	P\L	]QK̂	QS	P\IJ	aQVPK[WPij	klmnl�	{Sc	[SPLK	xNYJP[VPI[U	aQTRULPIQV	QS	P\L	]QK̂c	SIV[U	WQTRULPIQV	P\LKLQS	IJ	T[PLKI[UU_	OLU[_LO	P\KQNq\	VQ	S[NUP	QS	P\L	aQVPK[WPQK	QK	Y_	IJJN[VWL	QS	a\[VqL	eKOLKJ	[SSLWPIVq	SIV[U	WQTRULPIQVc	[VO	P\L	aQVJPKNWPIQV	r[V[qLK	[VO	dKW\IPLWP	JQ	WQVSIKTc	P\L	è VLK	J\[UUc	NRQV	[RRUIW[PIQV	Y_	P\L	aQVPK[WPQK	[VO	WLKPISIW[PIQV	Y_	P\L	aQVJPKNWPIQV	r[V[qLK	[VO	dKW\IPLWPc	[VO	̀IP\QNP	PLKTIV[PIVq	P\L	aQVPK[WPc	T[̂L	R[_TLVP	QS	P\L	Y[U[VWL	ONL	SQK	P\[P	RQKPIQV	QS	P\L	]QK̂	SNUU_	WQTRULPLOc	WQKKLWPLOc	[VO	[WWLRPLOi	{S	P\L	KLT[IVIVq	Y[U[VWL	SQK	]QK̂	VQP	SNUU_	WQTRULPLO	QK	WQKKLWPLO	IJ	ULJJ	P\[V	KLP[IV[qL	JPIRNU[PLO	IV	P\L	aQVPK[WP	bQWNTLVPJc	[VO	IS	YQVOJ	\[ZL	YLLV	SNKVIJ\LOc	P\L	̀KIPPLV	WQVJLVP	QS	P\L	JNKLP_	PQ	R[_TLVP	QS	P\L	Y[U[VWL	ONL	SQK	P\[P	RQKPIQV	QS	P\L	]QK̂	SNUU_	WQTRULPLO	[VO	[WWLRPLO	J\[UU	YL	JNYTIPPLO	Y_	P\L	aQVPK[WPQK	PQ	P\L	dKW\IPLWP	P\KQNq\	P\L	aQVJPKNWPIQV	r[V[qLK	RKIQK	PQ	WLKPISIW[PIQV	QS	JNW\	R[_TLVPi	xNW\	R[_TLVP	J\[UU	YL	T[OL	NVOLK	PLKTJ	[VO	WQVOIPIQVJ	qQZLKVIVq	SIV[U	R[_TLVPc	LzWLRP	P\[P	IP	J\[UU	VQP	WQVJPIPNPL	[	̀[IZLK	QS	aU[ITJij	klmnl�	}\L	T[̂IVq	QS	SIV[U	R[_TLVP	J\[UU	WQVJPIPNPL	[	̀[IZLK	QS	aU[ITJ	Y_	P\L	è VLK	LzWLRP	P\QJL	[KIJIVq	SKQTlm UILVJc	aU[ITJc	JLWNKIP_	IVPLKLJPJc	QK	LVWNTYK[VWLJ	[KIJIVq	QNP	QS	P\L	aQVPK[WP	[VO	NVJLPPULO�lo S[IUNKL	QS	P\L	]QK̂	PQ	WQTRU_	̀IP\	P\L	KLMNIKLTLVPJ	QS	P\L	aQVPK[WP	bQWNTLVPJ�l� PLKTJ	QS	JRLWI[U	̀[KK[VPILJ	KLMNIKLO	Y_	P\L	aQVPK[WP	bQWNTLVPJ�	QKl� [NOIPJ	RLKSQKTLO	Y_	P\L	è VLKc	IS	RLKTIPPLO	Y_	P\L	aQVPK[WP	bQWNTLVPJc	[SPLK	SIV[U	R[_TLVPij	klmnl�	dWWLRP[VWL	QS	SIV[U	R[_TLVP	Y_	P\L	aQVPK[WPQKc	[	xNYWQVPK[WPQKc	QK	[	T[PLKI[UJ	JNRRUILKc	J\[UU	WQVJPIPNPL	[	[̀IZLK	QS	WU[ITJ	Y_	P\[P	R[_LLiij	klmnl�	{S	P\L	aQVPK[WPQK	IJ	KLJRQVJIYUL	SQK	OLU[_J	IV	P\L	SIV[U	WQTRULPIQV	[VO	WUQJLQNP	YL_QVO	P\L	WQVPK[WP	JRLWISILO	PITLc	P\L	è VLK	IJ	LVPIPULO	PQ	KLITYNKJLTLVP	SKQT	P\L	aQVPK[WPQK	SQK	[TQNVPJ	R[IO	Y_	P\L	è VLK	PQ	JNYJLMNLVPU_	LzPLVO	P\L	�ULWPKQVIW	xNYTIPP[U	x_JPLT	gxNYTIPP[U	�zW\[VqLh	QKc	P\L	è VLK	T[_c	IV	IPJ	OIJWKLPIQV	OLONWP	JNW\	[TQNVP	SKQT	R[_TLVPJ	gQK	SIV[U	R[_TLVPh	QP\LK̀IJL	R[_[YUL	PQ	aQVPK[WPQKc	IS	[Z[IU[YULi	i
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IJKLMNO	PQ			RJSKOMKLST	SU	ROJVSTV	ITW	RJSROJKXY	PQZP	V[\]̂_	R̀]a[b̂cdef	[eg	R̀dh̀[ifjkl	mnopqrspnq	tkruu	vl	qltwnotxvul	ynq	xoxpxrpxoz{	|rxoprxoxoz{	ro}	t~wlq�xtxoz	ruu	trylp�	wqlsr~pxnot	ro}	wqnzqr|t	xo	snoolspxno	�xpk	pkl	wlqynq|rosl	ny	pkl	mnopqrsp�	jkl	mnopqrspnq	tkruu	t~v|xp	pkl	mnopqrspnq�t	trylp�	wqnzqr|	pn	pkl	mnotpq~spxno	�rorzlq	ynq	ql�xl�	ro}	snnq}xorpxno	�xpk	pkl	trylp�	wqnzqr|t	ny	npklq	mnopqrspnqt�	jkl	mnopqrspnq	tkruu	vl	qltwnotxvul	ynq	|rxoprxoxoz	trylp�	}rpr	tkllpt	rp	pkl	txpl�		jkl	mnopqrspnq	tkruu	t~v|xp	pkl	mnopqrspnq�t	trylp�	wqnzqr|	pn	pkl	mnotpq~spxno	�rorzlq	ynq	ql�xl�	ro}	snnq}xorpxno	�xpk	pkl	trylp�	wqnzqr|t	ny	npklq	mnopqrspnqt�	jkl	mnotpq~spxno	�rorzlq�t	qltwnotxvxuxpxlt	ynq	ql�xl�	ro}	snnq}xorpxno	ny	trylp�	wqnzqr|t	tkruu	onp	l�plo}	pn	}xqlsp	snopqnu	n�lq	nq	skrqzl	ny	pkl	rspt	nq	n|xttxnot	ny	pkl	mnopqrspnqt{	�~vsnopqrspnqt{	rzlopt	nq	l|wun�llt	ny	pkl	mnopqrspnqt	nq	�~vsnopqrspnqt{	nq	ro�	npklq	wlqtnot	wlqynq|xoz	wnqpxnot	ny	pkl	�nq�	ro}	onp	}xqlspu�	l|wun�l}	v�	pkl	mnotpq~spxno	�rorzlq�Y	PQZPZP	mnopqrspnq	tkruu	t~v|xp	xpt	txpl	trylp�	ro}	snqwnqrpl	trylp�	wnuxs��wqnzqr|	pn	pkl	mnotpq~spxno	�rorzlq	xo	on	l�lop	urplq	pkro	�xpkxo	p�n	���	�ll�t	ynuun�xoz	xtt~rosl	ny	r	�npxsl	pn	�qnsll}	nq	sn||losl|lop	ny	�nq�{	�kxskl�lq	xt	lrquxlq�		jkl	trylp�	wnuxs��wqnzqr|	tkruu	vl	xo	snoynq|rosl	�xpk	ro}	|llp	nq	l�sll}	����	tpro}rq}t	ro}	npklq	rwwuxsrvul	yl}lqru{	tprpl	ro}	unsru	tprp~plt{	ur�t{	sn}lt{	nq}xoroslt{	qlz~urpxnot{	q~ult{	ro}	ur�y~u	nq}lqt	ny	w~vuxs	r~pknqxpxlt�		jkl	trylp�	wnuxs��wqnzqr|	tkruu	rutn	xosu~}l	wqn�xtxnot	ql�~xqxoz	�~vsnopqrspnqt	pn	wrqpxsxwrpl	xo	trylp�	pqrxoxoz	pn	rs�~rxop	t~sk	�~vsnopqrspnqt	�xpk	pkl	wqn�xtxnot	ny	pkl	�lz~urpxnot	ny	pkl	mn||xttxnolq	ny	�}~srpxno	��lspxno	������	ro}	tkruu	tlp	ynqpk	kn�	pkl	mnopqrspnq	wurot	pn	|rxoprxo	r	tryl	�nq�	lo�xqno|lop�Y	PQZ�	V[\]̂_	d\	R]̀fdef	[eg	R̀d�]̀̂_Y	PQZ�ZP	jkl	mnopqrspnq	tkruu	pr�l	qlrtnorvul	wqlsr~pxnot	ynq	trylp�	ny{	ro}	tkruu	wqn�x}l	qlrtnorvul	wqnplspxno	pn	wql�lop	}r|rzl{	xo�~q�{	nq	untt	pnZP l|wun�llt	no	pkl	�nq�	ro}	npklq	wlqtnot	�kn	|r�	vl	ryylspl}	pklqlv��Z� pkl	�nq�	ro}	|rplqxrut	ro}	l�~xw|lop	pn	vl	xosnqwnqrpl}	pklqlxo{	�klpklq	xo	tpnqrzl	no	nq	nyy	pkl	txpl{	~o}lq	srql{	s~tpn}�{	nq	snopqnu	ny	pkl	mnopqrspnq{	r	�~vsnopqrspnq{	nq	r	�~v�t~vsnopqrspnq�Z� npklq	wqnwlqp�	rp	pkl	txpl	nq	r}�rslop	pklqlpn{	t~sk	rt	pqllt{	tkq~vt{	ur�ot{	�ru�t{	wr�l|lopt{	qnr}�r�t{	tpq~sp~qlt{	ro}	~pxuxpxlt	onp	}ltxzorpl}	ynq	ql|n�ru{	qlunsrpxno{	nq	qlwursl|lop	xo	pkl	sn~qtl	ny	snotpq~spxno�	ro}Z� snotpq~spxno	nq	nwlqrpxnot	v�	pkl	��olq{	�lwrqrpl	mnopqrspnqt{	nq	npklq	mnopqrspnqt��qxnq	pn	sn||losl|lop	ny	pkl	�nq�{	pkl	mnopqrspnq	tkruu	}ns~|lop	l�xtpxoz	sno}xpxnot{	qlsnq}	l�xtpxoz	}r|rzl	pn	snotpq~spxno	nq	wqnwlqp�	rp	pkl	txpl	pn	ql|rxo	ro}	onpxy�	pkl	mnotpq~spxno	�rorzlq	ro}	�qskxplsp	ny	pkl	tr|l	xo	�qxpxoz�Y	PQZ�Z�	jkl	mnopqrspnq	tkruu	sn|wu�	�xpk{	ro}	zx�l	onpxslt	ql�~xql}	v�	rwwuxsrvul	ur�t{	tprp~plt{	nq}xoroslt{	sn}lt{	q~ult	ro}	qlz~urpxnot{	ro}	ur�y~u	nq}lqt	ny	w~vuxs	r~pknqxpxlt{	vlrqxoz	no	trylp�	ny	wlqtnot	nq	wqnwlqp�	nq	pklxq	wqnplspxno	yqn|	}r|rzl{	xo�~q�{	nq	untt�Y	PQZ�Z�ZP	jkl	mnopqrspnq	rzqllt	xo	�nq�xoz	no	pkl	��olq�t	wql|xtlt	pn	sn|wu�	�xpk	ruu	rwwuxsrvul	sn}lt	ro}	trylp�	qlz~urpxnot	rt	pkl�	rwwu�	pn	pkl	�nq�	ro}	rt	tlp	ynqpk	xo	pkl	�ss~wrpxnoru	�rylp�	ro}	�lrupk	�sp	ny	��� 	������{	rt	ql�xtl}	pn	}rpl�Y	PQZ�Z�Z�	�}}xpxnoru	�l�~xql|lopt¡�� ¢r}}lqt	ro}	tsryynu}xoz	tkruu	vl	xo	znn}	nwlqrpxoz	sno}xpxno�	�o�	}r|rzl}	ur}}lqt{	vr�lqt{	ro}	qnuuxoz	tsryynu}xoz	tkruu	vl	x||l}xrplu�	ql|n�l}	yqn|	pkl	�nv��� £qn~o}	wqnwlqu�	ruu	lulspqxs	nwlqrpl}	pnnut��¤ �lrq	wqnplspx�l	l�l	znzzult	}~qxoz	ro�	s~ppxoz{	�klpklq	v�	kro}	nq	|lskroxsru	|lrot��¥ �l|n�l	orxut{	tsql�t{	vnupt	ro}	prs�	tpqxwt	yqn|	yunnq	x||l}xrplu�	ryplq	}l|nuxpxno��� �nq�wlqtnot	pn	kr�l	wqnwlq	tknlt	ro}	sunpkxoz	rt	wlq	����	qlsn||lo}rpxno�Y	PQZ�Z�Z�	¦~qxoz	ro�	wro}l|xs{	lwx}l|xs	ro}	ro�	}lsurqrpxno	ny	l|lqzlos�	rt	r	qlt~up	pklqlny{	pkl	mnopqrspnq	tkruu	lot~ql	pkrp	xpt	l|wun�llt	rql	wqn�x}l}	�xpk	ro}	~tl	yrsl	|rt�t{	l�lqsxtl	tnsxru	}xtprosxoz	rp	pkl	�nq�wursl	ro}	ynuun�	ro�	npklq	trylp�	ql�~xql|lopt	ql�~xql}	v�	yl}lqru	ro}	tprpl	ur��	
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I	JKLMLMLN	OPQ	RSTUVWXUSV	WYVQQZ[	\T	SV]QV	UPWU	UPQ	̂SV_	̂\̀̀	aQ	XSbc̀QUQ]	̂\UP	UPQ	YVQWUQZU	]QYVQQ	Sd	ZWdQUef		OS	XSTdSVb	US	UPQ	VQgh\VQbQTUZ	Sd	UPQ	ijkl	WZ	WbQT]Q]	WT]	UPQ	RSTZUVhXU\ST	jWdQUe	lXU	Sd	mnon	WZ	WbQT]Q][	\TX̀h]\TY	Ẁ̀	ZUWT]WV]Z	WT]	VQYh̀WU\STZ	UPWU	PWpQ	aQQT	Z\TXQ	SV	ZPẀ̀	aQ	cVSbh̀YWUQ]	ae	UPQ	YSpQVTbQTUẀ	WhUPSV\U\QZ	̂P\XP	W]b\T\ZUQV	ZhXP	WXUZ[	WT]	ZPẀ̀	PS̀]	PWVb̀QZZ	UPQ	î TQV[	î TQVqZ	rQcVQZQTUWU\pQ[	UPQ	RSTZUVhXU\ST	sWTWYQV[	UPQ	lVXP\UQXU[	WT]	Ẁ̀	UPQ\V	Qbc̀SeQQZ[	XSTZh̀UWTUZ	WT]	VQcVQZQTUWU\pQZ[	dVSb	WTe	WT]	Ẁ̀	X̀W\bZ[	]WbWYQZ[	̀SZZQZ[	Zh\UZ	Sà\YWU\STZ[	d\TQZ[	cQTẀU\QZ[	XSZUZ[	XPWVYQZ	WT]	QtcQTZQZ	̂P\XP	bWe	aQ	\bcSZQ]	hcST	SV	\TXhVVQ]	ae	SV	WZZQVUQ]	WYW\TZU	WTe	Sd	UPQb	ae	VQWZST	Sd	WTe	WXU	SV	Sb\ZZ\ST	Sd	ZhXP	RSTUVWXUSV	SV	WTe	jhaXSTUVWXUSV	SV	WTe	cQVZST	SV	d\Vb	]\VQXÙe	SV	\T]\VQXÙe	Qbc̀SeQ]	ae	ZhXP	RSTUVWXUSV[	̂\UP	VQZcQXU	US	p\S̀WU\STZ	Sd	ijkl	VQgh\VQbQTUZ[	Vh̀QZ	WT]uSV	VQYh̀WU\STZvI	JKLMLw	OPQ	RSTUVWXUSV	ZPẀ̀	\bc̀QbQTU[	QVQXU[	WT]	bW\TUW\T[	WZ	VQgh\VQ]	ae	Qt\ZU\TY	XST]\U\STZ	WT]	cQVdSVbWTXQ	Sd	UPQ	RSTUVWXU[	VQWZSTWàQ	ZWdQYhWV]Z	dSV	ZWdQUe	WT]	cVSUQXU\ST[	\TX̀h]\TY	cSZU\TY	]WTYQV	Z\YTZ	WT]	SUPQV	̂WVT\TYZ	WYW\TZU	PWxWV]Zy	cVSbh̀YWU\TY	ZWdQUe	VQYh̀WU\STZy	WT]	TSU\de\TY	UPQ	ŜTQVZ	WT]	hZQVZ	Sd	W]zWXQTU	Z\UQZ	WT]	hU\̀\U\QZ	Sd	UPQ	ZWdQYhWV]ZvI	JKLMLN	{PQT	hZQ	SV	ZUSVWYQ	Sd	Qtc̀SZ\pQZ	SV	SUPQV	PWxWV]ShZ	bWUQV\ẀZ	SV	Qgh\cbQTU	SV	hThZhẀ	bQUPS]Z	WVQ	TQXQZZWVe	dSV	QtQXhU\ST	Sd	UPQ	{SV_[	UPQ	RSTUVWXUSV	ZPẀ̀	QtQVX\ZQ	hUbSZU	XWVQ	WT]	XWVVe	ST	ZhXP	WXU\p\U\QZ	hT]QV	ZhcQVp\Z\ST	Sd	cVScQV̀e	ghẀ\d\Q]	cQVZSTTQ̀[	WT]	Y\pQ	UPQ	î TQV	VQWZSTWàQ	W]pWTXQ	TSU\XQ[	WT]	ZPẀ̀	bW\TUW\T	ST	UPQ	Z\UQ[	W	dh̀̀	ZQU	Sd	ZWdQUe	\TZUVhXU\STZ	VQ̀WU\TY	US	Ẁ̀	ZhXP	bWUQV\ẀZvI	JKLML|	OPQ	RSTUVWXUSV	ZPẀ̀	cVSbcÙe	VQbQ]e	]WbWYQ	WT]	̀SZZ	}SUPQV	UPWT	]WbWYQ	SV	̀SZZ	\TZhVQ]	hT]QV	cVScQVUe	\TZhVWTXQ	VQgh\VQ]	ae	UPQ	RSTUVWXU	~SXhbQTUZ�	US	cVScQVUe	VQdQVVQ]	US	\T	jQXU\STZ	m�v�vmv�[	m�v�vmv�	WT]	m�v�vmv�	XWhZQ]	\T	̂PS̀Q	SV	\T	cWVU	ae	UPQ	RSTUVWXUSV[	W	jhaXSTUVWXUSV[	W	jha�ZhaXSTUVWXUSV[	SV	WTeSTQ	]\VQXÙe	SV	\T]\VQXÙe	Qbc̀SeQ]	ae	WTe	Sd	UPQb[	SV	ae	WTeSTQ	dSV	̂PSZQ	WXUZ	UPQe	bWe	aQ	̀\WàQ	WT]	dSV	̂P\XP	UPQ	RSTUVWXUSV	\Z	VQZcSTZ\àQ	hT]QV	jQXU\STZ	m�v�vmv�[	m�v�vmv�	WT]	m�v�vmv�v	OPQ	RSTUVWXUSV	bWe	bW_Q	W	R̀W\b	dSV	UPQ	XSZU	US	VQbQ]e	UPQ	]WbWYQ	SV	S̀ZZ	US	UPQ	QtUQTU	ZhXP	]WbWYQ	SV	̀SZZ	\Z	WUUV\ahUWàQ	US	WXUZ	SV	Sb\ZZ\STZ	Sd	UPQ	î TQV[	RSTZUVhXU\ST	sWTWYQV	SV	lVXP\UQXU	SV	WTeSTQ	]\VQXÙe	SV	\T]\VQXÙe	Qbc̀SeQ]	ae	WTe	Sd	UPQb[	SV	ae	WTeSTQ	dSV	̂PSZQ	WXUZ	WTe	Sd	UPQb	bWe	aQ	\̀WàQ[	WT]	TSU	WUUV\ahUWàQ	US	UPQ	dWh̀U	SV	TQỲ\YQTXQ	Sd	UPQ	RSTUVWXUSVv	OPQ	dSVQYS\TY	Sà\YWU\STZ	Sd	UPQ	RSTUVWXUSV	WVQ	\T	W]]\U\ST	US	UPQ	RSTUVWXUSVqZ	Sà\YWU\STZ	hT]QV	jQXU\ST	�vm�vI	JKLML�	OPQ	RSTUVWXUSV	ZPẀ̀	]QZ\YTWUQ	W	VQZcSTZ\àQ	bQbaQV	Sd	UPQ	RSTUVWXUSVqZ	SVYWT\xWU\ST	WU	UPQ	Z\UQ	̂PSZQ	]hUe	ZPẀ̀	aQ	UPQ	cVQpQTU\ST	Sd	WXX\]QTUZv	OP\Z	cQVZST	ZPẀ̀	aQ	UPQ	RSTUVWXUSVqZ	ZhcQV\TUQT]QTU	hT̀QZZ	SUPQV̂\ZQ	]QZ\YTWUQ]	ae	UPQ	RSTUVWXUSV	\T	̂V\U\TY	US	UPQ	î TQV[	RSTZUVhXU\ST	sWTWYQV	WT]	lVXP\UQXUvI	JKLML�	OPQ	RSTUVWXUSV	ZPẀ̀	TSU	cQVb\U	WTe	cWVU	Sd	UPQ	XSTZUVhXU\ST	SV	Z\UQ	US	aQ	̀SW]Q]	ZS	WZ	US	XWhZQ	]WbWYQ	SV	XVQWUQ	WT	hTZWdQ	XST]\U\STvI	JKLML�	������	��	������	��	������	��	���������d	RSTUVWXUSV	SV	WTe	jhaXSTUVWXUSV	}SV	WTe	Qbc̀SeQQ	SV	WTeSTQ	dSV	̂PSb	Q\UPQV	Sd	UPQb	WVQ	̀QYẀ̀e	VQZcSTZ\àQ�	ZhddQVZ	\TzhVe	SV	]WbWYQ	US	cQVZST	SV	cVScQVUe[	̂V\UUQT	TSU\XQ	Sd	UPQ	\TzhVe	SV	]WbWYQ[	̂PQUPQV	SV	TSU	\TZhVQ][	ZPẀ̀	aQ	Y\pQT	US	UPQ	î TQV	WT]	RSTZUVhXU\ST	sWTWYQV	̂\UP\T	W	VQWZSTWàQ	U\bQ	TSU	QtXQQ]\TY	�m	]WeZ	WdUQV	]\ZXSpQVev	OPQ	TSU\XQ	ZPẀ̀	cVSp\]Q	Zhdd\X\QTU	]QUW\̀	US	QTWàQ	UPQ	î TQV	WT]	RSTZUVhXU\ST	sWTWYQV	US	\TpQZU\YWUQ	UPQ	bWUUQVvI	JKLML�	OPQ	RSTUVWXUSV	ZPẀ̀	cVSbcÙe	VQcSVU[	\T	̂V\U\TY[	US	UPQ	î TQV[	RSTZUVhXU\ST	sWTWYQV	WT]	lVXP\UQXU	Ẁ̀	WXX\]QTUZ	WV\Z\TY	ShU	Sd	SV	\T	XSTTQXU\ST	̂\UP	UPQ	{SV_	̂P\XP	XWhZQ	]QWUP[	cQVZSTẀ	\TzhVe[	SV	cVScQVUe	]WbWYQ[	Y\p\TY	dh̀̀	]QUW\̀Z	WT]	ZUWUQbQTUZ	Sd	WTe	̂\UTQZZQZv		�T	W]]\U\ST[	\d	]QWUP[	ZQV\ShZ	cQVZSTẀ	\TzhV\QZ[	SV	ZQV\ShZ	cVScQVUe	]WbWYQZ	VQ	XWhZQ][	UPQ	WXX\]QTU	ZPẀ̀	aQ	VQcSVUQ]	\bbQ]\WUQ̀e	ae	UQ̀QcPSTQ	SV	bQZZQTYQV	US	UPQ	î TQV	WT]	UPQ	RSTZUVhXU\ST	sWTWYQVvI	JKLMLJK	OPQ	RSTUVWXUSV	ZS̀Q̀e	WZZhbQZ	UPQ	dS̀̀Ŝ\TY	]\ZU\TXU	WT]	ZQpQVẀ	V\Z_Z	̂PQUPQV	ZW\]	V\Z_Z	WV\ZQ	dVSb	WXUZ	SV	Sb\ZZ\STZ[	̂PQUPQV	ZhcQVp\ZSVe	SV	SUPQV̂\ZQ[	Sd	UPQ	î TQV[	Sd	UPQ	RSTZUVhXU\ST	sWTWYQV[	Sd	UP\V]	cQVZSTZ	SV	dVSb	WTe	SUPQV	XWhZQ[	\TX̀h]\TY	hTdSVQZQQT	SaZUWX̀QZ	WT]	]\dd\Xh̀U\QZ	̂P\XP	bWe	aQ	QTXShTUQVQ]	\T	UPQ	cVSZQXhU\ST	Sd	UPQ	{SV_[	P̂QUPQV	ZW\]	V\Z_Z	WVQ	̂\UP\T	SV	aQeST]	UPQ	XSTUVS̀	Sd	UPQ	RSTUVWXUSV	WT]	̂PQUPQV	ZW\]	V\Z_Z	\TpS̀pQ	WTe	̀QYẀ	]hUe[	cV\bWVe	SV	SUPQV̂\ZQ[	\bcSZQ]	hcST	UPQ	î TQV	SV	RSTZUVhXU\ST	sWTWYQV[	QtXQcU\TY	ST̀e	V\Z_Z	̂P\XP	WV\ZQ	dVSb	dWh̀Ue	]QZ\YTZ	WZ	ZPŜT	ae	UPQ	�̀WTZ	WT]	jcQX\d\XWU\STZ	SV	dVSb	Wdd\VbWU\pQ	WXUZ	Sd	UPQ	î TQV	SV	UPQ	î TQVqZ	bQbaQVZ[	Sdd\XQVZ[	VQcVQZQTUWU\pQZ	SV	Qbc̀SeQQZ	XSbb\UUQ]	̂\UP	\TUQTU	US	XWhZQ	UPQ	̀SZZ[	]WbWYQ	SV	\TzhV\QZ	PQVQ\TWdUQV	ZQU	dSVUPf
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IJ KLM	NOPQ	RS	TRPP	RN	UVWVXMY	OZ[T\UMP	UONM[]	RN	OZUONM[]	UVWVXM	RN	TRPPY	RS	̂LV]M_MN	ZV]\NM	]R	]LM	̀RNQ	RN	]R	VZa	bTVZ]Y	Mc\ObWMZ]Y	]RRTPY	WV]MNOVTP	RN	bNRbMN]a	S\NZOPLMUY	\PMUY	OZP]VTTMU	RN	NM[MO_MU	da	]LM	ê ZMNY	]LM	fRZP]N\[]ORZ	gVZVXMNY	]LM	fRZ]NV[]RN	RN	VZa	h\d[RZ]NV[]RNY	WV]MNOVTWMZ	RN	̂RNQbMNPRZ	bMNSRNWOZX	PMN_O[MP	RN	S\NZOPLOZX	WV]MNOVTP	SRN	]LM	̀RNQI		KLM	fRZ]NV[]RN	PLVTT	dMVN	PVOU	NOPQ	RS	TRPP	RN	UVWVXM	\Z]OT	iOZVT	j[[Mb]VZ[M	RS	]LM	̀RNQ	da	]LM	ê ZMN	RN	\Z]OT	[RWbTM]ORZ	RN	NMWR_VT	RS	PVOU	bTVZ]Y	Mc\ObWMZ]Y	]RRTPY	WV]MNOVTP	RN	bNRbMN]a	SNRW	]LM	hO]M	VZU	]LM	_O[OZO]a	]LMNMRSY	̂LO[LM_MN	M_MZ]	R[[\NP	TVP]I		kZ	]LM	M_MZ]	RS	PVOU	TRPP	RN	UVWVXMY	]LM	fRZ]NV[]RN	OWWMUOV]MTa	PLVTT	NMbVONY	NMbTV[M	RN	WVQM	XRRU	VZa	PVOU	TRPP	RN	UVWVXMIIl KLM	NOPQ	RS	[TVOWPY	m\P]	RN	\Zm\P]Y	da	]LONU	bMNPRZP	VXVOZP]	]LM	fRZ]NV[]RN	RN	]LM	ê ZMNY	]LM	jN[LO]M[]	VZU	]LM	fRZP]N\[]ORZ	gVZVXMN	RZ	V[[R\Z]	RS	̂NRZXS\T	UMV]LY	dRUOTa	OZm\NOMP	VZU	bNRbMN]a	UVWVXMY	UONM[]	RN	[RZPMc\MZ]OVTY	TRPP	RN	UVWVXM	RS	VZa	QOZU	̂LV]PRM_MN	VNOPOZX	RN	VTTMXMU	]R	VNOPM	R\]	RS	RN	VP	V	NMP\T]	RS	RN	OZ	[RZZM[]ORZ	̂O]L	]LM	bMNSRNWVZ[M	da	]LM	fRZ]NV[]RN	RS	]LM	̀RNQY	̂LM]LMN	V[]\VTTa	[V\PMU	da	RN	NMP\T]OZX	SNRW	]LM	bMNSRNWVZ[M	RS	]LM	̀RNQY	RN	R\]	RS	RN	OZ	[RZZM[]ORZ	̂O]L	]LM	fRZ]NV[]RNnP	RbMNV]ORZP	RN	bNMPMZ[M	V]	RN	OZ	]LM	_O[OZO]a	RS	]LM	hO]MI		KLM	fRZ]NV[]RN	PLVTT	dMVN	]LM	NOPQ	SRN	VTT	UMV]LPY	OZm\NOMPY	UVWVXMP	RN	TRPPMP	P\P]VOZMU	RN	VTTMXMU	]R	LV_M	dMMZ	P\P]VOZMU	bNORN	]R	]LM	iOZVT	j[[Mb]VZ[M	RS	]LM	̀RNQI		KLM	fRZ]NV[]RN	PLVTT	dMVN	]LM	NOPQ	SRN	VTT	UMV]LPY	OZm\NOMPY	UVWVXMP	RN	TRPPMP	P\P]VOZMU	RN	VTTMXMU	]R	LV_M	dMMZ	P\P]VOZMU	NMP\T]OZX	SNRW	]LM	fRZ]NV[]RNnP	ZMXTOXMZ[M	RN	VTTMXMU	ZMXTOXMZ[M	̂LO[L	OP	UOP[R_MNMUY	VbbMVNPY	RN	OP	WVZOSMP]MU	VS]MN	V[[Mb]VZ[M	da	]LM	ê ZMNIo	pqrsrpp	KO]TM	]R	VTT	[RWbTM]MU	RN	bVN]OVTTa	[RWbTM]MU	̂RNQ	V]	]LM	mRd	PO]MY	VZU	]R	VTT	WV]MNOVTP	UMTO_MNMU	]R	VZU	P]RNMU	V]	PVOU	mRd	PO]M	̂LO[L	VNM	OZ]MZUMU	]R	dM[RWM	V	bVN]	RS	]LM	[RWbTM]M	̂RNQ	[R_MNMU	da	]LM	fRZ]NV[]Y	PLVTT	dM	OZ	]LM	ZVWM	RS	]LM	ê ZMNI		tR]̂O]LP]VZUOZX	]LM	SRNMXROZXY	VZU	bNORN	]R	V[[Mb]VZ[M	RS	]LM	[RWbTM]M	̂RNQ	da	]LM	ê ZMNY	]LM	fRZ]NV[]RN	PLVTT	dM	TOVdTM	SRN	VTT	TRPP	RS	RN	UVWVXM	]R	PVOU	[RWbTM]MU	̂RNQY	bVN]OVTTa	[RWbTM]MU	̂RNQY	WV]MNOVTP	S\NZOPLMU	da	]LM	fRZ]NV[]RNY	VZU	WV]MNOVTP	RN	Mc\ObWMZ]Y	S\NZOPLMU	da	R]LMNPY	]LM	[\P]RUa	RS	̂LO[L	LVP	dMMZ	XO_MZ	]R	]LM	fRZ]NV[]RNY	VNOPOZX	SNRW	VZa	[V\PM	R]LMN	]LVZ	]LRPM	VXVOZP]	̂LO[L	]LM	ê ZMN	LMNMOZ	\ZUMN]VQMP	]R	[VNNa	OZP\NVZ[MI		kZ	]LM	M_MZ]	RS	TRPP	RN	UVWVXM	SNRW	[V\PMP	R]LMN	]LVZ	]LRPM	VXVOZP]	̂LO[L	]LM	ê ZMN	\ZUMN]VQMP	]R	[VNNa	OZP\NVZ[MY	]LM	fRZ]NV[]RN	PLVTT	NMbTV[M	RN	NMbVON	]LM	PVOU	̂RNQ	RN	WV]MNOVTP	V]	]LMON	R̂Z	[RP]	VZU	MubMZPMI	kZ	]LM	M_MZ]	]LMNM	OP	V	UMU\[]OdTM	OZ	ê ZMNnP	OZP\NVZ[MY	]LM	fRZ]NV[]RN	PLVTT	bVa	VZa	P\[L	UMU\[]OdTMIo	pqrsrps	kS	]LM	fRZ]NV[]RN	PLVTT	P\P]VOZ	VZa	TRPP	RN	UVWVXM	VNOPOZX	SNRW	]LM	ZV]\NM	RS	]LM	̂RNQ	]R	dM	URZM	\ZUMN	]LOP	fRZ]NV[]	RN	SNRW	VZa	\ZSRNMPMMZ	RN	\Z\P\VT	RdP]N\[]ORZP	RN	UOSSO[\T]OMP	̂LO[L	WVa	dM	MZ[R\Z]MNMU	OZ	bNRPM[\]OZX	]LM	R̂NQ	RN	SNRW	]LM	V[]ORZP	RS	]LM	MTMWMZ]P	OZ[T\UOZX	̂V]MNY	̂OZU	VZU	SNRP]Y	]LM	fRZ]NV[]RN	PLVTT	WVOZ]VOZ	P\O]VdTM	VUMc\V]M	PVSMX\VNUP	]R	bNR]M[]	VTT	bNRbMN]a	VZU	bMNPRZZMTY	b\dTO[	RN	bNO_V]MIo	pqrsrpv	KLM	fRZ]NV[]RNnP	RdTOXV]ORZP	\ZUMN	]LOP	jN]O[TM	PLVTT	ZR]	dM	UMMWMU	̂VO_MUY	TOWO]MU	RN	UOP[LVNXM	da	]LM	MZ\WMNV]ORZ	RN	bNR[\NMWMZ]	RS	VZa	OZP\NVZ[M	SRN	TOVdOTO]a	SRN	UVWVXMPI		KLM	fRZ]NV[]RN	PLVTT	ZR]OSa	O]P	OZP\NVZ[M	[VNNOMN	Ô]LOZ	]̂MZ]awSR\N	xlyz	LR\NP	VS]MN	NM[MO_OZX	V	ZR]O[M	RS	TRPP	RN	UVWVXM	RN	[TVOW	SNRW	]LM	ê ZMN	RN	fRZP]N\[]ORZ	gVZVXMNI		KLM	fRZ]NV[]RN	PLVTT	WVQM	V	[TVOW	RZ	O]P	OZP\NMN	PbM[OVTTa	\ZUMN	]LM	bNR_OPORZP	RS	]LM	[RZ]NV[]\VT	TOVdOTO]a	R_MNVXMP	VZU	VZa	R]LMN	R_MNVXMP	VSSRNUMU	]LM	ê ZMN	RN	]LM	fRZP]N\[]ORZ	gVZVXMN	OZ[T\UOZX	]LRPM	RS	dMOZX	VZ	VUUO]ORZVT	OZP\NMU	̂LMNM	VbbTO[VdTMIo	pqrv	{|}|~����	�|��~�|��o	pqrvrp	KLM	fRZ]NV[]RN	OP	NMPbRZPOdTM	SRN	[RWbTOVZ[M	̂O]L	VZa	NMc\ONMWMZ]P	OZ[T\UMU	OZ	]LM	fRZ]NV[]	�R[\WMZ]P	NMXVNUOZX	LV�VNUR\P	WV]MNOVTP	RN	P\dP]VZ[MPI	kS	]LM	fRZ]NV[]RN	MZ[R\Z]MNP	V	LV�VNUR\P	WV]MNOVT	RN	P\dP]VZ[M	ZR]	VUUNMPPMU	OZ	]LM	fRZ]NV[]	�R[\WMZ]P	VZU	OS	NMVPRZVdTM	bNM[V\]ORZP	̂OTT	dM	OZVUMc\V]M	]R	bNM_MZ]	SRNMPMMVdTM	dRUOTa	OZm\Na	RN	UMV]L	]R	bMNPRZP	NMP\T]OZX	SNRW	V	WV]MNOVT	RN	P\dP]VZ[MY	OZ[T\UOZX	d\]	ZR]	TOWO]MU	]R	VPdMP]RP	RN	bRTa[LTRNOZV]MU	dObLMZaT	x�f�zY	MZ[R\Z]MNMU	RZ	]LM	PO]M	da	]LM	fRZ]NV[]RNY	]LM	fRZ]NV[]RN	PLVTTY	\bRZ	NM[RXZO�OZX	]LM	[RZUO]ORZY	OWWMUOV]MTa	P]Rb	̀RNQ	OZ	]LM	VSSM[]MU	VNMV	VZU	ZR]OSa	]LM	ê ZMNY	fRZP]N\[]ORZ	gVZVXMN	VZU	jN[LO]M[]	RS	]LM	[RZUO]ORZ	OZ	̂NO]OZXIo	pqrvrs	�bRZ	NM[MOb]	RS	]LM	fRZ]NV[]RNnP	̂NO]]MZ	ZR]O[M	NMXVNUOZX	LV�VNUR\P	WV]MNOVTP	RN	P\dP]VZ[MP	ZR]	VUUNMPPMU	OZ	]LM	fRZ]NV[]	�R[\WMZ]PY	]LM	ê ZMN	PLVTT	Rd]VOZ	]LM	PMN_O[MP	RS	V	TO[MZPMU	TVdRNV]RNa	]R	_MNOSa	]LM	bNMPMZ[M	RN	VdPMZ[M	RS	]LM	WV]MNOVT	RN	P\dP]VZ[M	NMbRN]MU	da	]LM	fRZ]NV[]RN	VZUY	OZ	]LM	M_MZ]	P\[L	WV]MNOVT	RN	P\dP]VZ[M	OP	SR\ZU	]R	dM	bNMPMZ]Y	]R	[V\PM	O]	]R	dM	NMZUMNMU	LVNWTMPPI	̀LMZ	]LM	WV]MNOVT	RN	P\dP]VZ[M	LVP	dMMZ	NMZUMNMU	LVNWTMPPY	̀RNQ	OZ	]LM	VSSM[]MU	VNMV	PLVTT	NMP\WM	\bRZ	̂NO]]MZ	VXNMMWMZ]	RS	]LM	ê ZMN	VZU	fRZ]NV[]RNI	�a	fLVZXM	eNUMNY	]LM	fRZ]NV[]	KOWM	PLVTT	dM	Mu]MZUMU	VbbNRbNOV]MTaY	VZU	]LM	fRZ]NV[]	h\W	PLVTT	dM	OZ[NMVPMU	da	]LM	VWR\Z]	RS	]LM	fRZ]NV[]RNnP	NMVPRZVdTM	VUUO]ORZVT	[RP]P	RS	PL\]UR̂ZY	UMTVaY	VZU	P]VN]w\bI



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.��	1(	��	��2��2���0	�#��	3�#��	4�����0�0��05	-����	�6����%	��	��2�72���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D�5E/�E�0�EF GH

I	JKLMLM	NO	PQR	STUURVP	RWPRXP	YRZ[\PPR]	̂_	Ùab	PQR	caXRZ	VQ̀UU	\X]R[X\S_	̀X]	QOU]	Q̀Z[URVV	PQR	dOXPZ̀ePOZb	fT̂eOXPZ̀ePOZVb	dOXVPZTeP\OX	g X̀̀hRZb	iZeQ\PRePb	PQR\Z	eOXVTUP̀XPVb	̀X]	̀hRXPV	̀X]	R[YUO_RRV	OS	̀X_	OS	PQR[	SZO[	X̀]	̀h̀\XVP	eÙ\[Vb	]̀[̀hRVb	UOVVRVb	̀X]	RWYRXVRVb	\XeUT]\Xh	̂TP	XOP	U\[\PR]	PO	ZR̀VOX̀ ÛR	̀PPOZXR_Vj	SRRVb	̀Z\V\Xh	OTP	OS	OZ	ZRVTUP\Xh	SZO[	YRZSOZ[̀XeR	OS	PQR	kOZl	\X	PQR	̀SSRePR]	̀ZR̀	\S	\X	S̀eP	OS	Q̀m̀Z]OTV	[̀PRZ\̀UV	OZ	VT̂VP̀XeRV	XOP	]̀]ZRVVR]	\X	PQR	dOXPZ̀eP	nOeT[RXPV	\S	\X	S̀eP	PQR	[̀PRZ\̀U	OZ	VT̂VP̀XeR	YZRVRXPV	PQR	Z\Vl	OS	̂O]\U_	\XoTZ_	OZ	]R̀PQ	̀V	]RVeZ\̂R]	\X	fReP\OX	pqrsrp	̀X]	Q̀V	XOP	̂RRX	ZRX]RZR]	Q̀Z[URVVb	YZOt\]R]	PQ̀P	VTeQ	eÙ\[b	]̀[̀hRb	UOVVb	OZ	RWYRXVR	\V	P̀PZ\̂TP̀̂UR	PO	̂O]\U_	\XoTZ_b	V\elXRVVb	]\VR̀VR	OZ	]R̀PQb	OZ	PO	\XoTZ_	PO	OZ	]RVPZTeP\OX	OS	P̀Xh\̂UR	YZOYRZP_	uOPQRZ	PQ̀X	PQR	kOZl	\PVRUSvb	RWeRYP	PO	PQR	RWPRXP	PQ̀P	VTeQ	]̀[̀hRb	UOVVb	OZ	RWYRXVR	\V	]TR	PO	PQR	S̀TUP	OZ	XRhU\hRXeR	OS	PQR	ỲZP_	VRRl\Xh	\X]R[X\P_rI	JKLMLw	NQR	caXRZ	VQ̀UU	XOP	̂R	ZRVYOXV\̂UR	TX]RZ	PQ\V	fReP\OX	pqrs	SOZ	Q̀m̀Z]OTV	[̀PRZ\̀UV	OZ	VT̂VP̀XeRV	PQR	dOXPZ̀ePOZ	̂Z\XhV	PO	PQR	V\PRr	NQR	dOXPZ̀ePOZ	VQ̀UU	̂R	ZRVYOXV\̂UR	SOZ	Q̀m̀Z]OTV	[̀PRZ\̀UV	OZ	VT̂VP̀XeRV	ZRxT\ZR]	̂_	PQR	dOXPZ̀eP	nOeT[RXPVb	PO	PQR	RWPRXP	OS	PQR	dOXPZ̀ePOZjV	S̀TUP	OZ	XRhU\hRXeR	\X	PQR	TVR	̀X]	Q̀X]U\Xh	OS	VTeQ	[̀PRZ\̀UV	OZ	VT̂VP̀XeRVrI	JKLMLy	NO	PQR	STUURVP	RWPRXP	YRZ[\PPR]	̂_	Ùab	PQR	dOXPZ̀ePOZ	VQ̀UU	\X]R[X\S_	PQR	caXRZ	SZO[	̀X]	̀h̀\XVP	eÙ\[Vb	]̀[̀hRVb	UOVVRVb	eOVPV	̀X]	RWYRXVRVb	\XeUT]\Xh	̂TP	XOP	U\[\PR]	POb	ZR̀VOX̀ ÛR	̀PPOZXR_Vj	SRRV	ùX]	̀UVO	\XeUT]\Xhb	a\PQOTP	U\[\P̀P\OXb	̀PPOZXR_Vj	SRRV	̀X]	RWYRXVRV	\XeTZZR]	\X	̀X_	̀YYR̀UVb	OZ	̀X_	RXSOZeR[RXP	OS	PQR	ÔU\h̀P\OXV	TX]RZ	PQ\V	YZOt\V\OXb	OZ	RXSOZeR[RXP	OS	̀X_	oT]h[RXP	̀X]	eOUUReP\OX	QRZRTX]RZvb	PQR	caXRZ	\XeTZV	̀Z\V\Xh	OTP	OS	OZ	ZRVTUP\Xh	SZO[	upv	ZR[R]\̀P\OX	OS	Q̀m̀Z]OTV	[̀PRZ\̀UV	OZ	VT̂VP̀XeRV	PQR	dOXPZ̀ePOZ	̂Z\XhV	PO	PQR	V\PR	̀X]	XRhU\hRXPU_	Q̀X]URVb	OZ	uzv	aQRZR	PQR	dOXPZ̀ePOZ	S̀\UV	PO	YRZSOZ[	\PV	ÔU\h̀P\OXV	TX]RZ	fReP\OX	pqrsrpb	RWeRYPb	\X	̂OPQ	\XVP̀XeRVb	PO	PQR	RWPRXP	PQ̀P	PQR	eOVP	̀X]	RWYRXVR	̀ZR	]TR	PO	PQR	caXRZjV	S̀TUP	OZ	XRhU\hRXeRrI	JKLML{	|Sb	a\PQOTP	S̀TUP	OZ	XRhU\hRXeR	OX	PQR	ỲZP	OS	PQR	dOXPZ̀ePOZb	PQR	dOXPZ̀ePOZ	\V	QRU]	U\̀̂UR	̂_	̀	hOtRZX[RXP	h̀RXe_	SOZ	PQR	eOVP	OS	ZR[R]\̀P\OX	OS	̀	Q̀m̀Z]OTV	[̀PRZ\̀U	OZ	VT̂VP̀XeR	VOURU_	̂_	ZR̀VOX	OS	YRZSOZ[\Xh	kOZl	̀V	ZRxT\ZR]	̂_	PQR	dOXPZ̀eP	nOeT[RXPVb	PQR	caXRZ	VQ̀UU	ZR\[̂ TZVR	PQR	dOXPZ̀ePOZ	SOZ	̀UU	eOVP	̀X]	RWYRXVR	PQRZR̂_	\XeTZZR]rrI	JKLw	}~���������|X	̀X	R[RZhRXe_	̀SSReP\Xh	V̀SRP_	OS	YRZVOXV	OZ	YZOYRZP_b	PQR	dOXPZ̀ePOZ	VQ̀UU	̀ePb	̀P	PQR	dOXPZ̀ePOZjV	]\VeZRP\OXb	PO	YZRtRXP	PQZR̀PRXR]	]̀[̀hRb	\XoTZ_b	OZ	UOVVr	i]]\P\OX̀U	eO[YRXV̀P\OX	OZ	RWPRXV\OX	OS	P\[R	eÙ\[R]	̂_	PQR	dOXPZ̀ePOZ	OX	èeOTXP	OS	̀X	R[RZhRXe_	VQ̀UU	̂R	]RPRZ[\XR]	̀V	YZOt\]R]	\X	iZP\eUR	p�	̀X]	iZP\eUR	�rI	JKLy	�������������I	JKLyLJ	f[Ol\Xh	u\XeUT]\Xh	R�e\h̀ZRPPRV	̀X]	t̀Y\Xhv	̀X]	OPQRZ	PÔ èeO	TVRb	̀UeOQOU\e	̂RtRZ̀hRV	̀X]	eOXPZOUUR]	VT̂VP̀XeRV	̀ZR	RWYZRVVU_	YZOQ\̂\PR]	OX	̀UU	n\VPZ\eP	YZOYRZP\RVr		f[Ol\Xh	u\XeUT]\Xh	R�e\h̀ZRPPRV	̀X]	t̀Y\Xhv	\V	̀UVO	YZOQ\̂\PR]	a\PQ\X	pqq	SRRP	OS	PQR	̂OTX]̀Z_	OS	PQR	YZOYRZP_	OS	̀X_	RUR[RXP̀Z_	OZ	VReOX]̀Z_	VeQOOUr		�RYOZP\Xh	PO	aOZl	\[Ỳ\ZR]	OZ	TX]RZ	PQR	\XSUTRXeR	OS	OZ	̂R\Xh	̀P	aOZl	\[Ỳ\ZR]	̂_	̀UeOQOU	OZ	eOXPZOUUR]	VT̂VP̀XeRV	\V	VPZ\ePU_	YZOQ\̂\PR]r		NQR	dOXPZ̀ePOZ	̂R̀ZV	PQR	ZRVYOXV\̂\U\P_	OS	]RPRZ[\X\Xh	\S	\PVb	OZ	\PV	fT̂eOXPZ̀ePOZjV	R[YUO_RRV	̀ZR	\[Ỳ\ZR]	aQ\eQ	aOTU]	oROỲZ]\mR	PQR	V̀SRP_	OS	PQR	YT̂U\eb	PQR	R[YUO_RRV	OS	OPQRZ	dOXPZ̀ePOZV	̀X]	PQR\Z	fT̂eOXPZ̀ePOZVb	PQR	caXRZb	iZeQ\PReP	̀X]	dOXVPZTeP\OX	g X̀̀hRZr		I	JKLyL�	iUU	YRZVOXV	ZRYZRVRXP\Xh	dOXPZ̀ePOZVb	fT̂eOXPZ̀ePOZV	OZ	VTYYU\RZV	VQ̀UU	aR̀Z	VQ\ZPVb	UOXh	ỲXPV	̀X]	OPQRZ	YZOYRZ	̀PP\ZR	aQ\UR	OX	n\VPZ\eP	YZOYRZP_r		iUU	YRZVOXV	ZRYZRVRXP\Xh	dOXPZ̀ePOZVb	fT̂eOXPZ̀ePOZV	OZ	VTYYU\RZV	VQ̀UU	eOX]TeP	PQR[VRUtRV	\X	̀	[̀XXRZ	eOXV\VPRXP	a\PQ	PQR	ZTURV	̀X]	YOU\e\RV	OS	PQR	caXRZ�feQOOU	n\VPZ\eP	aQ\UR	OX	n\VPZ\eP	YZOYRZP_	OZ	OPQRZa\VR	ZRYZRVRXP\Xh	PQ\V	�ZOoRePr	iUU	dOXPZ̀ePOZVb	fT̂eOXPZ̀ePOZVb	VTYYU\RZV	̀X]	PQR\Z	R[YUO_RRV	̀ZR	YZOQ\̂\PR]	SZO[	eOXtRZV\Xh	a\PQ	VeQOOU	YRZVOXXRU	̀X]	VPT]RXPVr	iX_	eOXVPZTeP\OX	R[YUO_RRV	SOTX]	]O\Xh	VO	a\UU	R̂	ZR[OtR]	SZO[	PQR	V\PRr	�c	dcgg��|diN|c�	��Nk���	kc����f	i�n	fN�n��Nf	k|��	��	Nc���iN�nr		iUU	dOXPZ̀ePOZVb	fT̂eOXPZ̀ePOZVb	VTYYU\RZVb	̀X]	PQR\Z	R[YUO_RRV	[TVP	XOP	TVR	\X]ReRXP	ÙXhT̀hRb	YZOS̀X\P_b	ÔVeRXR	ÙXhT̀hRb	]\VeZ\[\X̀POZ_	OZ	Q̀Z̀VV\Xh	ÙXhT̀hR	̀X]	̀X_OXR	]O\Xh	VO	a\UU	̂R	ZR[OtR]	SZO[	PQR	V\PRr	iZPaOZl	̀X]	]ReOZ̀P\OX	SOTX]	OX	tRQ\eURV	̂RUOXh\Xh	PO	dOXPZ̀ePOZjV	OZ	fT̂eOXPZ̀ePOZjV	R[YUO_RRV	ỲZlR]	OX	OZ	XR̀Z	PQR	VeQOOU	YZOYRZP_	aQ\eQ	eOXP̀\X	\X]ReRXP	ÙXhT̀hRb	OZ	Y\ePTZRV	OZ	V_[̂ OUV	PQ̀P	SOZRVRR̀ Û_	eOTU]	èTVR	̀	]\VZTYP\OX	PO	PQR	R]TèP\OX̀U	RXt\ZOX[RXPb	VQ̀UU	R\PQRZ	̂R	eOtRZR]	OZ	ZR[OtR]	SZO[	PQR	UOèP\OXr	NQR	TVR	OS	Z̀]\OVb	P̀YR	YÙ_RZVb	dn	YÙ_RZV	̀X]	PQR	U\lR	\V	YZOQ\̂\PR]	a\PQ\X	PQR	�ZOoReP	V\PRI	JKLyLM		��������� ��¡�	¢ �£�¤¥		dOXPZ̀ePOZ	a\UU	YZOt\]R	R̀eQ	OS	PQR\Z	S\RU]	YRZVOXXRU	̀X]	aOZlYRZVOXV	a\PQ	̀X	\]RXP\S\èP\OX	̂̀]hR	\X	̀eeOZ]̀XeR	a\PQ	dOXVPZTeP\OX	g X̀̀hRZjV	OZ	caXRZjV	\XVPZTeP\OXVb	TYOX	̂Rh\XX\Xh	kOZl	OX	
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IJKLM		NOO	PQRSTLRIQUI	IVWOO	XJITOWY	KVL	ZWX[L	WK	WOO	KJ\LI	QU	IJKLM		]WJÔRL	KQ	PLWR	JXLUKJ_J̀WKJQU	ZWX[L	WK	WOO	KJ\LI	PJOO	RLÎOK	JU	KVL	J\\LXJWKL	RL\QaWO	Q_	KVL	JUXJaJX̂WO	_RQ\	KVL	bQZIJKLc	defgfh		NOO	̀RWUL	TJ̀SIi	\WKLRJWOI	XLOJaLRYi	LK̀M	\̂ IK	ZL	̀QQRXJUWKLX	IQ	WI	UQK	KQ	OJ_K	QaLR	WUY	Q̀`̂TJLX	WRLW	Q_	KVL	ẐJOXJU[M		j_	UL̀LIIWRYi	KVJI	PQRS	IVWOO	ZL	XQUL	QU	Q__	VQ̂RI	KQ	LUÎRL	KVL	IW_LKY	Q_	KVL	ẐJOXJU[	Q̀`̂TWUKIM		kRWUL	OQ̀WKJQU	\̂ IK	ZL	̀WRL_̂OOY	̀VQILU	KQ	LUÎRL	KVL	IW_LKY	Q_	ẐJOXJU[	Q̀`̂TWUKIM		NOIQi	kQUKRẀKQR	\̂ IK	TRQaJXL	WOO	LU[JULLRJU[	_QR	̀RWUL	IJlJU[	WUX	ÎZmZWIL	TOWK_QR\I	J_	UL̀LIIWRYMc	defgfg	nVLU	WOO	QR	W	TQRKJQU	Q_	KVL	nQRS	JI	ÎITLUXLX	_QR	WUY	RLWIQUi	KVL	kQUKRẀKQR	IVWOO	IL̀ R̂LOY	_WIKLU	XQPU	WOO	Q̀aLRJU[I	WUX	TRQKL̀K	KVL	nQRSi	WI	UL̀LIIWRYi	_RQ\	JUb̂RY	ZY	WUY	̀ŴILM		]̂RKVLRi	kQUKRẀKQRi	JU	̀QUUL̀KJQU	PJKV	JKI	TLR_QR\WÙL	Q_	KVL	nQRS	QR	QKVLRPJILi	IVWOO	UQK	JUKLR_LRL	JU	WUY	\WUULR	PJKV	KVL	QTLRWKJQU	Q_	WUY	ẐIJULII	WXbẀLUK	KQ	KVL	oRQbL̀K	IJKL	JÙÔXJU[i	PJKVQ̂K	J\TOJLX	OJ\JKWKJQUi	WUY	JUKLR_LRLÙL	PJKV	KRW__J̀i	Ẁ L̀II	QR	L[RLIIi	TWRSJU[	WUX	ÒLWUOJULIIM		pVL	kQUKRẀKQR	IVWOO	TRQKL̀K	WUX	̀ŴIL	JKI	q̂Z̀QUKRẀKQRI	KQ	TRQKL̀K	WOO	PQRS	_RQ\	XW\W[L	JU	KVL	LaLUK	Q_	KL\TQRWRY	ÎITLUIJQU	Q_	KVL	nQRSMc	defgfr	pVL	kQUKRẀKQR	IVWOO	KWSL	WOO	UL̀LIIWRY	TRL̀ŴKJQUI	KQ	JUÎRL	W[WJUIK	_JRL	X̂RJU[	̀QUIKR̂̀ KJQU	WUX	ZL	RLITQUIJZOL	KQ	LUÎRL	KVWK	KVL	WRLW	PJKVJU	kQUKRẀK	OJ\JKI	JI	SLTK	QRXLROYi	IW_Li	WUX	̀OLWU	WUX	KVWK	̀Q\ẐIKJZOL	R̂ZZJIV	IVWOO	ZL	IKQRLX	QU	KVL	IJKL	JU	Î V̀	W	\WUULR	WUX	WK	Î V̀	OQ̀WKJQUI	WI	XLIJ[UWKLX	ZY	sPULR	KQt	uJvTRQaJXL	WUX	\WJUKWJU	WXLŵWKL	_JRL	TRQKL̀KJQUM	pVL	_JRL	TRQKL̀KJQU	IVWOO	ZL	WXLŵWKL	WK	WOO	KJ\LIi	WUX	IVWOO	ZL	ÎZbL̀K		KQ		WTTOJ̀WZOL	̀QXLI	WUX	RL[̂OWKJQUIMuJJvkQ\TOY	PJKV	RL[̂OWKJQUIi	sqxN	IKWUXWRXIi	WUX	̀QXLI	Q_	OQ̀WO	]JRL	yWRIVWOOi	W[LÙJLIi	WUX	XLTWRK\LUKI	VWaJU[	b̂RJIXJ̀KJQUIM	c	defgfz	pVL	kQUKRẀKQR	IVWOO	ZL	RLŵJRLX	KQ	SLLT	_JRL	WOWR\	QTLRWKJQUWO	WK	WOO	KJ\LI	QR	TRQaJXL	_JRL	PWK̀V	WTTRQaLX	ZY	KVL	OQ̀WO	]JRL	yWRIVWOOMc	defgf{	pVL	kQUKRẀKQR	IVWOO	WK	WOO	KJ\LI	TRQaJXL	KVL	TRQTLR	VQ̂ILSLLTJU[	KQ	\JUJ\JlL	TQKLUKJWO	_JRL	VWlWRXI	WUX	IVWOO	TRQaJXL	WTTRQaLX	ITWRS	WRRLIKLRI	QU	WOO	IKLW\	LU[JULIi	JUKLRUWO	̀Q\ẐIKJQU	LU[JULI	WUX	_ÔLIM	c	defgf|	}Q	_JRLI	IVWOO	ZL	ẐJOK	QU	KVL	TRL\JILI	UQR	IVWOO	QTLU	_OW\L	XLaJ̀LI	Q_	WUY	SJUX	ZL	L\TOQYLX	PJKVJU	KVL	ẐJOXJU[	L~̀LTK	_QR	_JLOX	PLOXJU[	PJKV	ÎTLRaJILX	_JRL	PWK̀VM	c	defgfde	]RLL	Ẁ L̀II	KQ	_JRL	VYXRWUKI	WUX	IKWUXTJTL	̀QUUL̀KJQUI	IVWOO	ZL	\WJUKWJULX	WK	WOO	KJ\LI	X̂RJU[	̀QUIKR̂̀ KJQU	QTLRWKJQUIi	WUX	TQRKWZOL	_JRL	L~KJU[̂JIVLRI	IVWOO	ZL	TRQaJXLX	ZY	KVL	kQUKRẀKQR	WUX	\WXL	̀QUaLUJLUKOY	WaWJOWZOL	KVRQ̂[VQ̂K	KVL	̀QUIKR̂̀ KJQU	IJKLM	pVL	kQUKRẀKQR	IVWOO	UQKJ_Y	JKI	L\TOQYLLI	WUX	ÎZ̀QUKRẀKQRI	Q_	KVL	OQ̀WKJQU	Q_	KVL	ULWRLIK	_JRL	WOWR\	ZQ~	WK	WOO	OQ̀WKJQUI	PVLRL	KVL	PQRS	JI	JU	TRQ[RLIIMc	defgfdd	]RQ\	KVL	̀Q\\LÙL\LUK	KQ	KVL	̀Q\TOLKJQU	Q_	KVL	oRQbL̀Ki	KVL	kQUKRẀKQR	IVWOO	SLLT	KVL	TWRKI	Q_	KVL	PQRS	WUX	KVL	ẐJOXJU[I	_RLL	_RQ\	Ẁ`̂\̂ OWKJQU	Q_	PWKLR	UQ	\WKKLR	PVWK	KVL	IQ̂R̀L	QR	̀ŴIL	Q_	PWKLRM�������	dd			���������	���	�����c	ddfd	������������	���������	���	�����c	ddfdfd	pVL	kQUKRẀKQR	IVWOO	QZKWJUi	TWY	_QR	WUX	SLLT	JU	_̂OO	_QR̀L	WUX	L__L̀K	X̂RJU[	KVL	LUKJRL	KLR\	Q_	KVJI	kQUKRẀKi	WUX	X̂RJU[	KVL	TLR_QR\WÙLi	_JUWO	̀Q\TOLKJQU	WUX	Ẁ L̀TKWÙL	Q_	WUY	nQRSi	WUX	W_KLR	KVL	KLR\	Q_	KVJI	kQUKRẀK	uWI	\WY	ZL	ITL̀J_JLX	VLRLJUv	JUÎRWÙLi	JU	W	̀Q\TWUY	QR	̀Q\TWUJLI	OWP_̂OOY	OJ̀LUILX	KQ	XQ	ẐIJULII	JU	KVL	qKWKL	Q_	}LP	�QRSi	WI	XLIJ[UWKLX	ZY	KVJI	NRKJ̀OL	��	WUX	WUY	QKVLR	JUÎRWÙL	RLŵJRLX	ZY	WTTOJ̀WZOL	OWPi	RL[̂OWKJQUIi	QR	QRXLRI	Q_	IKWKLi	\̂ UJ̀JTWOJKY	QR	QKVLR	LUKJKY	VWaJU[	b̂RJIXJ̀KJQU	QaLR	KVL	nQRS	QR	KVL	oRQbL̀KM		kQUKRẀKQR	IVWOO	UQK	KWSL	WUY	ẀKJQUi	QR	Q\JK	KQ	KWSL	WUY	ẀKJQU	KVWK	PQ̂OX	ÎITLUX	QR	JUaWOJXWKL	WUY	Q_	KVL	RLŵJRLX	̀QaLRW[LI	X̂RJU[	KVL	KJ\L	TLRJQX	Î V̀	Q̀aLRW[LI	WRL	RLŵJRLX	KQ	ZL	JU	L__L̀KM			�	��������	���� �¡¢	£�¤¥ ¦¡§̈©�¦�	WUX	WUY	QKVLR	_LXLRWO	WUXªQR	IKWKL	̀QaLRW[LI	WI	WTTRQTRJWKLi	JÙÔXJU[	ẐK	UQK	OJ\JKLX	KQt	s̀`̂TWKJQUWO	«JILWIL	¬LUL_JKIi	QÔUKWRY	kQ\TLUIWKJQUi	WUX	«JIWZJOJKY	¬LUL_JKIi	_QR	UQK	OLII	KVWU	KVL	IKWK̂KQRY	RLŵJRL\LUKIi	WUX	J_	WTTOJ̀WZOL	WU	®sKVLR	qKWKLI	̄UXQRIL\LUK®°	WUX	
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IJKLMNOPQR	STUVTLTWN	XYRZPUY[O	\TW]	LTJTWR	YMW	LORR	W]UY	W]O	RWUWZWMPN	PÔZTPOJOYWR	MP	_̀abbbabbb	cOU[]	U[[TdOYWea	_̀abbbabbb	cdTROURO	KMLT[N	LTJTWea	UYd	_̀abbbabbb	cdTROUROa	OU[]	OJKLMNOOea	\]T[]OfOP	TR	gPOUWOPh	iPMMj	Mj	[MfOPUgO	JZRW	VO	MY	W]O	UKKPMfOd	RKO[TjT[	jMPJa	UR	PÔZTPOd	VN	W]O	kO\	lMPm	nWUWO	oMPmOPRQ	pMJKOYRUWTMY	qMUPdh	rpstu	[OPWTjT[UWOR	UPO	YMW	U[[OKWUVLOh				v	wwxwxwxy	z{||}~����	�}�}~��	���������	����~���}	TR	WM	VO	KPMfTdOd	ZYdOP	W]O	XYRZPUY[O	nOPfT[O	sjjT[OQR	cXnse	JMRW	[ZPPOYW	jMPJa	MY	U	KPM�O[W	RKO[TjT[	VURTRa	\TW]	LTJTWR	YMW	LORR	W]UY	W]O	jMLLM\TYg	PÔZTPOd	LTJTWR�IU[]	s[[ZPPOY[O�		 _̀abbbabbb�OYOPUL	rggPOgUWO	cKOP	KPM�O[We�		 _�abbbabbbiPMdZ[WR	UYd	pMJKLOWOd�sKOPUWTMYR�	 _�abbbabbbiOPRMYUL	�	rdfOPWTRTYg	XY�ZPN�	 _̀abbbabbb�TPO	uUJUgO	cUYN	MYO	jTPOe�	 _			̀bbabbb�OdT[UL	I�KOYRO	cUYN	MYO	KOPRMYe�	 _					̀babbbnZ[]	TYRZPUY[O	R]ULL	TY[LZdO	W]O	jMLLM\TYg	[MfOPUgOR�	cTe [LUTJR	jMP	dUJUgOR	VO[UZRO	Mj	VMdTLN	TY�ZPNa	M[[ZKUWTMYUL	RT[mYORR	MP	dTROUROa	MP	dOUW]�	cTTe [LUTJR	jMP	dUJUgOR	TYRZPOd	VN	ZRZUL	KOPRMYUL	TY�ZPN	LTUVTLTWN	[MfOPUgO�	cTTTe [LUTJR	jMP	dUJUgORa	MW]OP	W]UY	WM	W]O	oMPm	TWROLja	VO[UZRO	Mj	TY�ZPN	WM	MP	dORWPZ[WTMY	Mj	WUYgTVLO	KPMKOPWNa	TY[LZdTYg	LMRR	Mj	ZRO	PORZLWTYg	W]OPOjPMJ�	cTfe KPOJTROR	MKOPUWTMYR�cfe KPMdZ[W	LTUVTLTWN	UYd	[MJKLOWOd	MKOPUWTMYRa	UYd	W]O	KMLT[N	R]ULL	RKO[TjT[ULLN	TY[LZdO	[MfOPUgO	jMP	W\M	c�e	NOUPR	Mj	O�WOYdOd	[MJKLOWOd	MKOPUWTMYR	[MfOPUgOa	\]T[]	\TLL	[MJJOY[O	TJJOdTUWOLN	jMLLM\TYg	W]O	O�KTPUWTMY	dUWO	Mj	W]O	pMJJOP[TUL	�OYOPUL	STUVTLTWN	KMLT[N�	cfTe M\YOPQR	KPMWO[WTfO�	cfTTe [MYWPU[WMPR	KPMWO[WTfO�	cfTTTe[MYWPU[WZUL	LTUVTLTWN	[MfOPTYg	LTUVTLTWTOR	URRZJOd	ZYdOP	W]O	pMYWPU[W	cTY[LZdTYg	W]O	WMPW	LTUVTLTWN	Mj	UYMW]OP	URRZJOd	TY	U	[MYWPU[Wea	UYd	TY[LZdTYga	[MfOPUgO	jMP	[LUTJR	UPTRTYg	MZW	Mj	[MYRWPZ[WTMY	MP	dOJMLTWTMY	MKOPUWTMYR	\]OY	\MPmTYg	\TW]TY	�b	jOOW	Mj	PUTLPMUd	WPU[m�	cT�e KOPRMYUL	TY�ZPN	UYd	UdfOPWTRTYg	TY�ZPN	LTUVTLTWN�	c�e O�WOYdOd	VMdTLN	TY�ZPN	[MfOPUgO	\TW]	PORKO[W	WM	VMdTLN	TY�ZPN	PORZLWTYg	jPMJ	W]O	ZRO	Mj	POURMYUVLO	jMP[O	WM	KPMWO[W	KOPRMYR	MP	KPMKOPWN�	c�Te JOdT[UL	KUNJOYWR	[MfOPUgO�	c�TTe VPMUd	jMPJ	KPMKOPWN	dUJUgO	LTUVTLTWN	[MfOPUgOa	TY[LZdTYg	[MfOPUgO	jMP	[MJKLOWOd	MKOPUWTMYR�	c�TTTeO�KLMRTMYa	[MLLUKROa	UYd	ZYdOPgPMZYd	KPMKOPWN	dUJUgO	c�p�e�	c�Tfe[MYRWPZ[WTMY	JOUYR	UYd	JOW]MdR�	c�fe TYdOKOYdOYW	[MYWPU[WMPR�c�fTes\YOP	UYd	MW]OPRQ	TdOYWTjTOd	]OPOTY	UR	UddTWTMYUL	TYRZPOd	WM	VO	RKO[TjT[ULLN	OfTdOY[Od	UR	UddTWTMYUL	TYRZPOdR	fTU	Xns	IYdMPROJOYWR	�p	�b̀b	UYd	p�	�b��h		vwwxwxwx�		z{|�~}�}����}	���{	���������	����~���}a	TY[LZdTYg	ZYTYRZPOd�ZYdOPTYRZPOd	UYd	JOdT[UL	KUNJOYW	KPMWO[WTMYa	UYd	TY[LZdTYg	ULL	M\YOda	YMY M\YOd	UYd	]TPOd	UZWMRa	\TW]	U	LTJTW	Mj	LTUVTLTWN	Mj	YMW	LORR	W]UY	_̀abbbabbb	OU[]	M[[ZPPOY[O	c[MJVTYOd	RTYgLO	LTJTW	jMP	KOPRMYUL	TY�ZPNa	TY[LZdTYg	VMdTLN	TY�ZPN	MP	dOUW]a	UYd	KPMKOPWN	dUJUgOehvwwxwxwx¡	¢|�~}���£¤¥�}��	¦{����§	KPMfTdTYg	O�[ORR	[MfOPUgO	TY	O�[ORR	Mj	W]O	LTJTWR	jMP	W]O	TYRZPUY[O	[MfOPUgOR	PÔZTPOd	VN	nO[WTMYR	̀ h̀̀h̀h̀a	̀ h̀̀h̀h�a	UYd	̀ h̀̀h̀h�	UVMfOa	\TW]	RZ[]	O�[ORR�ZJVPOLLU	[MfOPUgO	VOTYg	UW	LOURW	UR	VPMUd	UR	OU[]	UYd	OfOPN	MYO	Mj	W]O	ZYdOPLNTYg	KMLT[TORea	\TW]	W]O	KPMfTRTMY	W]UW	[MfOPUgO	R]ULL	O�WOYd	jMP	U	KOPTMd	Mj	UW	LOURW	W\M	c�e	NOUPR	jPMJ	W]O	dUWO	Mj	jTYUL	[MJKLOWTMY	UYd	U[[OKWUY[O	VN	s\YOP	Mj	ULL	oMPm�	\TW]	U	JTYTJZJ	LTJTW	YMW	LORR	W]UY	_�abbbabbb	KOP	M[[ZPPOY[O�UYYZUL	gOYOPUL	UggPOgUWOh	XY	W]O	OfOYW	W]O	ZYdOPLNTYg	KMLT[TOR	]UfO	dTjjOPOYW	POYO\UL	dUWORa	W]O	pMYWPU[WMP	R]ULL	OYRZPO	W]UW	W]O	ZYdOPLNTYg	KMLT[TOR	UPO	JUTYWUTYOd	jMP	W]O	WOPJ	RKO[TjTOd	TY	W]TR	
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IJKLMNOLP		Q	RRSRST	UVV	WKXYMNKOZ	X[NVV	\Z	]MWLLZK	JK	NK	JOOYMMZKOZ	\NXWXP	U	OĴ_	J̀	L[Z	NaaWLWJKNV	WKXYMZa	ZKaJMXZbZKL	X[NVV	\Z	NLLNO[ZaPQ	RRSRSc	IJKLMNOLJMdX	WKXYMNKOZ	MZeYWMZbZKLX	X[NVV	\Z	̂MJfWaZa	\_	NK	WKXYMNKOZ	ONMMWZM	VWOZKXZa	LJ	aJ	\YXWKZXX	WK	L[Z	gLNLZ	J̀	hZ]	iJMj	NKa	[NfZ	NK	UPkP	lZXL	mNLWKn	J̀	Uo	JM	\ZLLZM	NX	aZLZMbWKZa	WK	L[Z	bJXL	MZOZKL	UPkP	lZXL	pY\VWONLWJKq	JM	NX	bN_	JL[ZM]WXZ	\Z	NnMZZa	\_	r]KZMPQ	RRSRSs		tKXYMNKOZ	OJfZMNnZ	LJ	\Z	̂MJfWaZa	\_	L[Z	IJKLMNOLJM	X[NVV	XLNLZ	L[NL	L[Z	IJKLMNOLJMdX	OJfZMNnZ	X[NVV	\Z	M̂WbNM_	NKa	KJKoOJKLMW\YLWKn	LJ	NK_	WKXYMNKOZX	uJM	XZV̀oWKXYMNKOZvq	WKOVYaWKn	NK_	aZaYOLW\VZq	bNWKLNWKZa	\_q	JM	M̂JfWaZa	LJ	r]KZM	JM	L[Z	JL[ZM	UaaWLWJKNV	tKXYMZaXw	NKa	X[NVV	OJKLNWK	N	xNWfZM	J̀	gY\MJnNLWJK	WK	̀NfJM	J̀	r]KZM	NKa	L[Z	JL[ZM	UaaWLWJKNV	tKXYMZaXq	XJ	L[NL	WK	KJ	ZfZKL	X[NVV	L[Z	WKXYMNKOZ	ONMMWZMX	[NfZ	NK_	MWn[L	J̀	MZOJfZM_	NnNWKXL	L[Z	r]KZMq	L[Z	JL[ZM	UaaWLWJKNV	tKXYMZaXq	JM	L[Z	NnZKLX	JM	Zb̂ VJ_ZZX	JM	ZWL[ZM	J̀	L[Zbw	NKa	X[NVV	OJKLNWK	N	XẐNMNLWJK	J̀	WKXYMZa	̂MJfWXWJK	uXZfZMN\WVWL_	J̀	WKLZMZXL	OVNYXZvP		t̀	L[Z	r]KZM	JM	NKJL[ZM	UaaWLWJKNV	tKXYMZa	[NX	JL[ZM	WKXYMNKOZ	][WO[	WX	N̂ V̂WON\VZ	LJ	L[Z	VJXXq	XYO[	JL[ZM	WKXYMNKOZ	X[NVV	\Z	JK	NK	ZyOZXX	JM	OJKLWKnZKL	\NXWXP		Q	RRSRSz	tK	L[Z	ZfZKL	L[NL	NK_	J̀	L[Z	WKXYMNKOZ	OJfZMNnZ	LJ	\Z	̂MJfWaZa	\_	L[Z	IJKLMNOLJM	OJKLNWKX	N	aZaYOLW\VZ	JM	XZV̀oWKXYMZa	MZLZKLWJKq	L[Z	IJKLMNOLJM	X[NVV	WKaZbKẀ_	NKa	[JVa	L[Z	r]KZMq	NKa	NK_	UaaWLWJKNV	tKXYMZa	[NMbVZXX	̀MJb	L[Z	̂N_bZKL	J̀	XYO[	aZaYOLW\VZq	][WO[	aZaYOLW\VZ	X[NVV	WK	NVV	OWMOYbXLNKOZX	MZbNWK	L[Z	XJVZ	J\VWnNLWJK	NKa	ZŷZKXZ	J̀	L[Z	IJKLMNOLJMPQ	RRSRS{	|[Z	IJKLMNOLJM	X[NVV	MZeYWMZ	NVV	gY\OJKLMNOLJMX	LJ	ONMM_	L[Z	XNbZ	WKXYMNKOZ	OJfZMNnZX	NKa	VWbWLX	J̀	VWN\WVWL_	NX	XZL	̀JML[	[ZMZWK	NKa	Na}YXLZa	LJ	L[Z	KNLYMZ	J̀	gY\OJKLMNOLJMXd	ĴZMNLWJKX	NKa	XY\bWL	XNbZ	LJ	L[Z	r]KZM	L[MJYn[	L[Z	IJKXLMYOLWJK	kNKNnZM	̀JM	N̂ M̂JfNV	̂MWJM	LJ	XLNML	J̀	NK_	xJMjP		tK	L[Z	ZfZKL	IJKLMNOLJM	̀NWVX	LJ	J\LNWK	L[Z	MZeYWMZa	OZMLẀWONLZX	J̀	WKXYMNKOZ	̀MJb	gY\OJKLMNOLJM	NKa	̂MJfZ	L[Zb	LJ	IJKXLMYOLWJK	kNKNnZM	NKa	N	OVNWb	WX	bNaZ	JM	XỲ̀ZMZaq	L[Z	IJKLMNOLJM	X[NVVq	LJ	L[Z	̀YVVZXL	ZyLZKL	̂ZMbWLLZa	\_	VN]q	WKaZbKẀ_q	aZ̀ZKaq	NKa	[JVa	[NMbVZXX	L[Z	r]KZM	NKa	L[Z	UaaWLWJKNV	tKXYMZaX	̀MJb	NK_	NKa	NVV	OVNWbX	̀JM	][WO[	L[Z	MZeYWMZa	WKXYMNKOZ	]JYVa	[NfZ	̂MJfWaZa	OJfZMNnZP		|[WX	WKaZbKWL_	J\VWnNLWJK	WX	WK	NaaWLWJK	LJ	NK_	JL[ZM	WKaZbKWL_	J\VWnNLWJK	̂MJfWaZa	WK	L[Z	IJKLMNOL	~JOYbZKLX	NKa	X[NVV	XYMfWfZ	L[Z	LZMb	JM	ZNMVWZM	LZMbWKNLWJK	J̀	L[Z	IJKLMNOLP	Q	RRSRS�	�������������	����������	���������	����������	����������	������	UVV	IJKLMNOLJMX	NKa	gY\OJKLMNOLJMX	WKfJVfZa	]WL[	L[Z	MZbJfNV	NKa�JM	N\NLZbZKL	J̀	̂JVVYLNKLX	uWKOVYaWKn	\YL	KJL	VWbWLZa	LJ	NX\ZXLJX	N\NLZbZKL	OJKLMNOLJMXq	VZNa	N\NLZbZKL	OJKLMNOLJMXq	MJJ̀WKn	OJKLMNOLJMXq	LNKj	MZbJfNV	OJKLMNOLJMXv	NMZ	MZeYWMZa	LJ	bNWKLNWK	N	bWKWbYb	J̀	��q���q���	�t�	OJfZMNnZP	r]KZM	NKa	NVV	JL[ZM	̂NMLWZX	MZeYWMZa	\_	L[WX	IJKLMNOL	LJ	\Z	UaaWLWJKNV	tKXYMZaX	NKa	NVV	JL[ZMX	WaZKLẀWZa	\_	r]KZM	NX	XYO[q	X[NVV	\Z	WKOVYaZa	NX	UaaWLWJKNV	tKXYMZa	XJK	NK_	�t�	̂JVWO_	JK	N	̂MWbNM_	NKa	KJKoOJKLMW\YLWKn	\NXWXP	Q	RRSRS�	|[Z	IJKLMNOLJM	NXXYbZX	MZX̂JKXW\WVWL_	̀JM	NVV	WK}YM_	JM	aZXLMYOLWJK	J̀	L[Z	IJKLMNOLJMdX	NKa	gY\OJKLMNOLJMXd	bNLZMWNVXq	LJJVXq	bNO[WKZM_q	ZeYŴbZKLq	N̂ V̂WNKOZXq	X[JMWKnq	XOǸ̀JVaWKnq	NKa	̂ZMXJKNV	̂MĴZML_	J̀	IJKLMNOLJMdX	NKa	gY\OJKLMNOLJMXd	Zb̂ VJ_ZZX	̀MJb	][NLZfZM	ONYXZ	NMWXZXP			UK_	̂JVWO_	J̀	WKXYMNKOZ	XZOYMZa	OJfZMWKn	L[Z	IJKLMNOLJMdX	JM	gY\OJKLMNOLJMXd	̂MĴZML_	VZNXZa	JM	[WMZa	\_	L[Zb	NKa	NK_	̂JVWO_	J̀	WKXYMNKOZ	OJfZMWKn	L[Z	IJKLMNOLJM	JM	gY\OJKLMNOLJMX	NnNWKXL	̂[_XWONV	VJXX	JM	aNbNnZ	LJ	XYO[	̂MĴZML_	X[NVV	WKOVYaZ	NK	ZKaJMXZbZKL	]NWfWKn	L[Z	MWn[L	J̀	XY\MJnNLWJK	NnNWKXL	L[Z	r]KZM	̀JM	NK_	VJXX	JM	aNbNnZ	LJ	XYO[	̂MĴZML_PQ	RRSRS�	�  �������	������ ¡¢����£�����	¤�� ��¥	|[Z	IJKLMNOLJM	X[NVV	ONYXZ	L[Z	OJbbZMOWNV	VWN\WVWL_	NKa	JL[ZM	OJfZMNnZ	MZeYWMZa	\_	L[Z	IJKLMNOL	LJ	WKOVYaZ	L[Z	̀JVVJ]WKn	NX	UaaWLWJKNV	tKXYMZaX�	uWv�NjZVNKa	IZKLMNV	gO[JJV	~WXLMWOLwuWWvkZb\ZMX	J̀	L[Z	lJNMa	J̀	�aYONLWJKq	J̀̀WOZMX	NKa	Zb̂ VJ_ZZXq	J̀	L[Z	�NjZVNKa	IZKLMNV	gO[JJV	~WXLMWOLw	uWWWv|[Z		IJKXLMYOLWJK	kNKNnZMuWfv	|[Z	UMO[WLZOL	w	NKa
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HIJKLMNKIL	OPMQQ	MQOI	MRR	MJS	IKPTL	TJKUKUTO	MJRVIL	UJRUWURXMQO	MO	YMS	ZT	LT[XULTR	ZS	\]JTL	MO	̂RRUKUIJMQ	_JOXLTR̀	aPT	NTLKUbUNMKT	PIQRTL	OPMQQ	ZT	cMdTQMJR	HTJKLMQ	eNPIIQ	fUOKLUNK	XJQTOO	\]JTL	LT[XULTO	IKPTL]UOT̀	HIJKLMNKIL	OPMQQ	gLIWURT	MJ	̂RRUKUIJMQ	_JOXLTR	TJRILOTYTJK	KPMK	ThgLTOOQS	JMYTO	TMNP	Ib	KPT	MZIWT	URTJKUbUTR	R̂RUKUIJMQ	_JOXLTRO	iJIJjZQMJdTKk	MJR	OPMQQ	TJOXLT	KPMK	KPT	TJRILOTYTJK	RITO	JIK	UJNQXRT	QMJlXMlT	KPMK	LT[XULTO	MJ	R̂RUKUIJMQ	_JOXLTR	KI	PMWT	M	]LUKKTJ	NIJKLMNK	]UKP	KPT	JMYTR	UJOXLTR	bIL	NIWTLMlT	KI	MggQS̀	R̂RUKUIJMQ	UJOXLTR	OKMKXO	OPMQQ	ZT	gLIWURTR	ZS	OKMJRMLR	IL	IKPTL	TJRILOTYTJKO	KPMK	ThKTJR	NIWTLMlT	KI	KPT	fUOKLUNK	bIL	IJlIUJl	IgTLMKUIJO	iHm	no	pqk	MJR	gLIRXNKO	MJR	NIYgQTKTR	IgTLMKUIJO	iHm	no	prk̀		aPT	RTNUOUIJ	KI	MNNTgK	MJ	TJRILOTYTJK	LTOK	OIQTQS	]UKP	KPT	fUOKLUNK̀		̂	NIYgQTKTR	NIgS	Ib	KPT	TJRILOTYTJKO	YXOK	ZT	MKKMNPTR	KI	KPT	HTLKUbUNMKT	Ib	_JOXLMJNTs	ttututv	HTLKUbUNMKTO	Ib	UJOXLMJNT	MNNTgKMZQT	KI	KPT	HIJOKLXNKUIJ	wMJMlTL	MJR	\]JTL	OPMQQ	ZT	gLIWURTR	KI	KPT	HIJOKLXNKUIJ	wMJMlTL	MJR	bUQTR	]UKP	KPT	\]JTL	gLUIL	KI	NIYYTJNTYTJK	Ib	KPT	xILd̀	̂	bXQQS	NIYgQTKTR	yT]	zILd	HIJOKLXNKUIJ	HTLKUbUNMKT	Ib	cUMZUQUKS	_JOXLMJNT	̂RRTJRXY	îH\{f	q||	no}~V}|k	YXOK	ZT	UJNQXRTR	]UKP	KPT	NTLKUbUNMKTO	Ib	UJOXLMJNT̀	aPT	NTLKUbUNMKTO	MJR	KPT	UJOXLMJNT	gIQUNUTO	OPMQQ	NIJKMUJ	M	gLIWUOUIJ	KPMK	NIWTLMlTO	MbbILRTR	XJRTL	KPT	gIQUNUTO	]UQQ	JIK	ZT	MQQI]TR	KI	ZT	YMKTLUMQQS	NPMJlTR	IL	NMJNTQTR	IL	MQQI]TR	KI	ThgULT	XJKUQ	MK	QTMOK	KPULKS	ipok	RMSO�	gLUIL	]LUKKTJ	JIKUNT	PMO	ZTTJ	lUWTJ	KI	KPT	\]JTL	WUM	HTLKUbUTRV{TlUOKTLTR	wMUQ̀	_b	MJS	Ib	KPT	bILTlIUJl	UJOXLMJNT	NIWTLMlTO	MLT	LT[XULTR	KI	LTYMUJ	UJ	bILNT	MbKTL	bUJMQ	gMSYTJK�	MJ	MRRUKUIJMQ	NTLKUbUNMKT	TWURTJNUJl	NIJKUJXMKUIJ	Ib	OXNP	NIWTLMlT	OPMQQ	ZT	OXZYUKKTR	]UKP	KPT	bUJMQ	̂ggQUNMKUIJ	bIL	�MSYTJK̀	_JbILYMKUIJ	NIJNTLJUJl	LTRXNKUIJ	Ib	NIWTLMlT	IJ	MNNIXJK	Ib	LTWUOTR	QUYUKO	IL	NQMUYO	gMUR	XJRTL	KPT	mTJTLMQ	̂llLTlMKT�	IL	ZIKP�	OPMQQ	ZT	bXLJUOPTR	ZS	KPT	HIJKLMNKIL	]UKP	LTMOIJMZQT	gLIYgKJTOO	UJ	MNNILRMJNT	]UKP	KPT	HIJKLMNKIL�O	UJbILYMKUIJ	MJR	ZTQUTb̀s	ttututt	aPT	HIJKLMNKIL	MNdJI]QTRlTO	KPMK	UKO	bMUQXLT	KI	IZKMUJ	IL	dTTg	NXLLTJK	KPT	LT[XULTR	UJOXLMJNT	NIWTLMlT	OPMQQ	NIJOKUKXKT	M	YMKTLUMQ	ZLTMNP	Ib	NIJKLMNK	MJR	OXZ�TNKO	KPT	HIJKLMNKIL	KI	QUMZUQUKS	bIL	RMYMlTO	KPT	\]JTL	iIL	IKPTLO�	UJNQXRUJl	]UKPIXK	QUYUKMKUIJ	KPT	IKPTL	̂RRUKUIJMQ	_JOXLTRk	OXOKMUJO	MO	M	LTOXQK	Ib	OXNP	ZLTMNP̀		_J	MRRUKUIJ�	KPT	HIJKLMNKIL	OPMQQ	ZT	LTOgIJOUZQT	KI	KPT	bXQQTOK	ThKTJK	gTLYUKKTR	ZS	QM]	bIL	KPT	UJRTYJUbUNMKUIJ	KI	KPT	\]JTL	MJR	MQQ	R̂RUKUIJMQ	_JOXLTR	Ib	MJS	MJR	MQQ	NIOKO	MOOINUMKTR	]UKP	OXNP	QMgOT	UJ	NIWTLMlT�	UJNQXRUJl	ZXK	JIK	QUYUKTR	KI	LTMOIJMZQT	MKKILJTSO�	bTTO	iMJR	KPUO	UJRTYJUbUNMKUIJ	IZQUlMKUIJ	OPMQQ	OXLWUWT	KPT	KTLY	IL	TMLQUTL	KTLYUJMKUIJ	Ib	KPT	HIJKLMNKk̀	s	ttutut�	aPT	MYIXJK	Ib	UJOXLMJNT	LT[XULTR	ZS	KPT	HIJKLMNK	OPMQQ	JIK	ZT	NIJOKLXTR	KI	ZT	M	QUYUKMKUIJ	Ib	KPT	QUMZUQUKS	Ib	IJ	KPT	gMLK	Ib	KPT	HIJKLMNKIL	IL	MJS	Ib	UKO	eXZNIJKLMNKILÒs	ttutut�	yI	MNK	IL	IYUOOUIJ	Ib	MJS	UJOXLMJNT	MlTJK�	ZLIdTL�	IL	UJOXLMJNT	NIYgMJS	LTgLTOTJKMKUWT	OPMQQ	LTQUTWT	HIJKLMNKIL	Ib	MJS	Ib	UKO	IZQUlMKUIJO	XJRTL	KPUO	HIJKLMNK̀	s	ttutut�		yIK]UKPOKMJRUJl	MJSKPUJl	UJ	eTNKUIJ	}}̀p	MJR	UKO	OXZOTNKUIJO	KI	KPT	NIJKLMLS�	KPT	HIJKLMNKIL	OPMQQ	gLIWURT	UJOXLMJNT	NIWTLMlT	bIL	gILKUIJO	Ib	KPT	xILd	OKILTR	Ibb	KPT	OUKT�	UJ	KLMJOUK�	MJR	OKILTR	IJ	KPT	OUKT	ZXK	JIK	UJNILgILMKTR	UJKI	KPT	xILd	IJ	M	bXQQ	LTgQMNTYTJK	NIOK	ZMOUÒ		aPT	HIJKLMNKIL	UO	LTOgIJOUZQT	bIL	MQQ	RTRXNKUZQT	MYIXJKÒ�	�������	eXZNIJKLMNKILO	MLT	OXZ�TNK	KI	KPT	OMYT	UJOXLMJNT	KTLYO	MJR	NIJRUKUIJO	MO	OKMKTR	PTLTUJ�	UJ	̂LKUNQT	}}�	bIL	HIJKLMNKILO	MJR	YXOK	OXZYUK	gLIIb	Ib	OMYT	KI	KPT	HIJKLMNKIL�	gLUIL	KI	OKMLK	Ib	MJS	]ILd̀		aPT	\]JTL	RTQTlMKTO	UKO	LTOgIJOUZUQUKS	]UKP	LTOgTNK	KI	TJOXLUJl	KPMK	TMNP	MJR	TWTLS	eXZNIJKLMNKIL	Ib	HIJKLMNKIL	NIYgQUTO	]UKP	KPT	UJOXLMJNT	LT[XULTYTJKO	MJR	KPT	HIJKLMNKIL	UO	OIQTQS	LTOgIJOUZQT	Ub	MJS	eXZNIJKLMNKIL	RITO	JIK	NIYgQS	]UKP	KPTOT	LT[XULTYTJKÒ�	�������	_J	KPT	TWTJK	KPT	HIJKLMNKIL	bMUQO	KI	IZKMUJ	KPT	LT[XULTR	NTLKUbUNMKTO	Ib	UJOXLMJNT	bLIY	KPT	eXZNIJKLMNKIL	MJR	M	NQMUY	UO	YMRT	IL	OXbbTLTR�	KPT	HIJKLMNKIL	OPMQQ	UJRTYJUbS�	RTbTJR	MJR	PIQR	PMLYQTOO	KPT	\]JTL�	UKO	IbbUNTLO�	TYgQISTTO	MJR	MlTJKO�	bLIY	MJS	MJR	MQQ	NQMUYO	bIL	]PUNP	KPT	LT[XULTR	UJOXLMJNT	]IXQR	PMWT	gLIWURTR	NIWTLMlT̀		aPUO	UJRTYJUKS	IZQUlMKUIJ	UO	UJ	MRRUKUIJ	KI	MJS	IKPTL	UJRTYJUKS	IZQUlMKUIJ	gLIWURTR	UJ	KPT	HIJKLMNK	fINXYTJKO�	MJR	OPMQQ	OXLWUWT	KPT	KTLY	IL	TMLQUTL	KTLYUJMKUIJ	Ib	KPT	HIJKLMNK̀s	ttutut�	aPT	HIJKLMNKIL	MOOXYTO	LTOgIJOUZUQUKS	bIL	MQQ	UJ�XLS	IL	RTOKLXNKUIJ	Ib	KPT	HIJKLMNKIL�O	MJR	eXZNIJKLMNKILO�	YMKTLUMQO�	KIIQO�	YMNPUJTLS�	T[XUgYTJK�	MggQUMJNTO�	OPILUJl�	ONMbbIQRUJl�	MJR	gTLOIJMQ	gLIgTLKS	Ib	HIJKLMNKIL�O	MJR	eXZNIJKLMNKILO�	TYgQISTTO	bLIY	]PMKTWTL	NMXOT	MLUOTÒ			̂JS	gIQUNS	Ib	UJOXLMJNT	OTNXLTR	NIWTLUJl	KPT	HIJKLMNKIL�O	IL	
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IJKLMNOPQLOMPRS	TPMTUPOV	WUQRUX	MP	YZPUX	KV	OYU[	QNX	QNV	TMWZLV	M\	ZNRJPQNLU	LM]UPZN̂	OYU	_MNOPQLOMP	MP	IJKLMNOPQLOMPR	Q̂QZNRO	TYVRZLQW	WMRR	MP	XQ[Q̂U	OM	RJLY	TPMTUPOV	RYQWW	ZNLWJXU	QN	UNXMPRU[UNO	̀QZ]ZN̂	OYU	PẐYO	M\	RJKPM̂QOZMN	Q̂QZNRO	OYU	à NUP	\MP	QNV	WMRR	MP	XQ[Q̂U	OM	RJLY	TPMTUPOVbc	ddef	ghijklm	nimokpiqjc	ddefed	rsptsusvw	nimokpiqje		xYU	à NUP	RYQWW	TJPLYQRU	QNX	[QZNOQZN	OYU	à NUPSR	JRJQW	WZQKZWZOV	ZNRJPQNLUb	c	ddefef	ykz{jkvw	nimokpiqje	|YU	à NUP	RYQWW	TJPLYQRU	QNX	[QZNOQZN}	ZN	Q	LM[TQNV	MP	LM[TQNZUR	WQ̀\JWWV	QJOYMPZ~UX	OM	XM	KJRZNURR	ZN	�Ù	�MP�	IOQOU}	TPMTUPOV	ZNRJPQNLU	̀PZOOUN	MN	Q	KJZWXUPSR	PZR�	�QWW	PZR��	MP	U�JZ]QWUNO	TMWZLV	\MP[	ZN	OYU	Q[MJNO	M\	OYU	ZNZOZQW	_MNOPQLO	IJ[}	TWJR	]QWJU	M\	RJKRU�JUNO	_MNOPQLO	[MXZ\ZLQOZMNR	QNX	LMRO	M\	[QOUPZQWR	RJTTWZUX	MP	ZNROQWWUX	KV	MOYUPR}	LM[TPZRZN̂	OMOQW	]QWJU	\MP	OYU	UNOZPU	�PM�ULO	QO	OYU	RZOU	MN	Q	PUTWQLU[UNO	LMRO	KQRZR	̀ZOYMJO	MTOZMNQW	XUXJLOZKWURb	IJLY	TPMTUPOV	ZNRJPQNLU	RYQWW	KU	[QZNOQZNUX}	JNWURR	MOYUP̀ZRU	TPM]ZXUX	ZN	OYU	_MNOPQLO	�MLJ[UNOR	MP	MOYUP̀ZRU	Q̂PUUX	ZN	̀PZOZN̂	KV	QWW	TUPRMNR	QNX	UNOZOZUR	̀YM	QPU	KUNU\ZLZQPZUR	M\	RJLY	ZNRJPQNLU}	JNOZW	\ZNQW	TQV[UNO	YQR	KUUN	[QXU	QR	TPM]ZXUX	ZN	OYU	_MNOPQLO	�MLJ[UNOR	MP	JNOZW	NM	TUPRMN	MP	UNOZOV	MOYUP	OYQN	OYU	à NUP	YQR	QN	ZNRJPQKWU	ZNOUPURO	ZN	OYU	TPMTUPOV	PU�JZPUX	KV	OYZR	IULOZMN	��b�	OM	KU	LM]UPUX}	̀YZLYU]UP	ZR	WQOUPb	xYZR	ZNRJPQNLU	RYQWW	ZNLWJXU	ZNOUPUROR	M\	OYU	à NUP}	OYU	_MNOPQLOMP}	IJKLMNOPQLOMPR	QNX	IJK�RJKLMNOPQLOMPR	ZN	OYU	�PM�ULObc	ddefefed	�PMTUPOV	ZNRJPQNLU	RYQWW	KU	MN	QN	�QWW�PZR��	MP	U�JZ]QWUNO	TMWZLV	\MP[	QNX	RYQWW	ZNLWJXU}	̀ZOYMJO	WZ[ZOQOZMN}	ZNRJPQNLU	Q̂QZNRO	OYU	TUPZWR	M\	\ZPU	�̀ZOY	U�OUNXUX	LM]UPQ̂U�	QNX	TYVRZLQW	WMRR	MP	XQ[Q̂U	ZNLWJXZN̂}	̀ZOYMJO	XJTWZLQOZMN	M\	LM]UPQ̂U}	OYU\O}	]QNXQWZR[}	[QWZLZMJR	[ZRLYZU\}	LMWWQTRU}	UQPOY�JQ�U}	\WMMX}	̀ZNXROMP[}	\QWRÙMP�}	OUROZN̂	QNX	ROQPOJT}	OU[TMPQPV	KJZWXZN̂R	QNX	XUKPZR	PU[M]QW	ZNLWJXZN̂	XU[MWZOZMN	MLLQRZMNUX	KV	UN\MPLU[UNO	M\	QNV	QTTWZLQKWU	WÛQW	PU�JZPU[UNOR}	QNX	RYQWW	LM]UP	PUQRMNQKWU	LM[TUNRQOZMN	\MP	OYU	�PLYZOULOSR}	_MNOPQLOMPSR}	QNX	_MNROPJLOZMN	�QNQ̂UPSR	RUP]ZLUR	QNX	U�TUNRUR	PU�JZPUX	QR	Q	PURJWO	M\	RJLY	ZNRJPUX	WMRRb	c	ddefefef	�\	OYU	TPMTUPOV	ZNRJPQNLU	PU�JZPUR	XUXJLOZKWUR}	OYU	à NUP	RYQWW	TQV	LMROR	NMO	LM]UPUX	KULQJRU	M\	RJLY	XUXJLOZKWUR}	JNWURR	OYU	JNXUPWVZN̂	WMRR	ZR	LQJRUX	ZN	̀YMWU	MP	ZN	TQPO	KV	_MNOPQLOMP	MP	QNV	M\	ZOR	IJKLMNOPQLOMPR	MP	QNVMNU	\MP	̀YM[	UZOYUP	M\	OYU[	QPU	PURTMNRZKWU}	OYUN}	OYU	_MNOPQLOMP	RYQWW	TQV	RJLY	LMROR	M\	XUXJLOZKWURbc	ddefe�	rzmm	z�	�mj	nimokpiqje	xYU	à NUP}	QO	OYU	à NUPSR	MTOZMN}	[QV	TJPLYQRU	QNX	[QZNOQZN	RJLY	ZNRJPQNLU	QR	̀ZWW	ZNRJPU	OYU	à NUP	Q̂QZNRO	WMRR	M\	JRU	M\	OYU	à NUPSR	TPMTUPOV	XJU	OM	\ZPU	MP	MOYUP	YQ~QPXR}	YM̀U]UP	LQJRUXbc	ddefe�ed	�\	OYU	_MNOPQLOMP	PU�JUROR	ZN	̀PZOZN̂	OYQO	ZNRJPQNLU	\MP	PZR�R	MOYUP	OYQN	OYMRU	XURLPZKUX	YUPUZN	MP	MOYUP	RTULZQW	LQJRUR	M\	WMRR	KU	ZNLWJXUX	ZN	OYU	TPMTUPOV	ZNRJPQNLU	TMWZLV}	OYU	à NUP	RYQWW}	Z\	TMRRZKWU}	ZNLWJXU	RJLY	ZNRJPQNLU}	QNX	OYU	LMRO	OYUPUM\	RYQWW	KU	LYQP̂UX	OM	OYU	_MNOPQLOMP	KV	QTTPMTPZQOU	_YQN̂U	aPXUPbc	ddefe�ef	�\	XJPZN̂	OYU	�PM�ULO	LMNROPJLOZMN	TUPZMX	OYU	à NUP	ZNRJPUR	TPMTUPOZUR}	PUQW	MP	TUPRMNQW	MP	KMOY}	QX�MZNZN̂	MP	QX�QLUNO	OM	OYU	RZOU	KV	TPMTUPOV	ZNRJPQNLU	JNXUP	TMWZLZUR	RUTQPQOU	\PM[	OYMRU	ZNRJPZN̂	OYU	�PM�ULO}	MP	Z\	Q\OUP	\ZNQW	TQV[UNO	TPMTUPOV	ZNRJPQNLU	ZR	OM	KU	TPM]ZXUX	MN	OYU	LM[TWUOUX	�PM�ULO	OYPMĴY	Q	TMWZLV	MP	TMWZLZUR	MOYUP	OYQN	OYMRU	ZNRJPZN̂	OYU	�PM�ULO	XJPZN̂	OYU	LMNROPJLOZMN	TUPZMX}	OYU	à NUP	RYQWW	̀QZ]U	QWW	PẐYOR	ZN	QLLMPXQNLU	̀ZOY	OYU	OUP[R	M\	IULOZMN	��b�	\MP	XQ[Q̂UR	LQJRUX	KV	\ZPU	MP	MOYUP	LQJRUR	M\	WMRR	LM]UPUX	KV	OYZR	RUTQPQOU	TPMTUPOV	ZNRJPQNLUb	�WW	RUTQPQOU	TMWZLZUR	RYQWW	TPM]ZXU	OYZR	̀QZ]UP	M\	RJKPM̂QOZMN	KV	UNXMPRU[UNO	MP	MOYUP̀ZRUbc	dde�	�ps�jkm	z�	�otkz�pvszic	dde�ed	xYU	à NUP	QNX	_MNOPQLOMP	̀QZ]U	QWW	PẐYOR	Q̂QZNRO	���	UQLY	MOYUP	QNX	QNV	M\	OYUZP	RJKLMNOPQLOMPR}	RJK�RJKLMNOPQLOMPR}	Q̂UNOR}	QNX	U[TWMVUUR}	UQLY	M\	OYU	MOYUP�	���	OYU	_MNROPJLOZMN	�QNQ̂UP	QNX	_MNROPJLOZMN	�QNQ̂UPSR	LMNRJWOQNOR�	���	OYU	�PLYZOULO	QNX	�PLYZOULOSR	LMNRJWOQNOR�	���	MOYUP	_MNOPQLOMPR	QNX	QNV	M\	OYUZP	RJKLMNOPQLOMPR}	RJK�RJKLMNOPQLOMPR}	Q̂UNOR}	QNX	U[TWMVUUR�	QNX	���	IUTQPQOU	_MNOPQLOMPR}	Z\	QNV}	QNX	QNV	M\	OYUZP	RJKLMNOPQLOMPR}	RJK�RJKLMNOPQLOMPR}	Q̂UNOR}	QNX	U[TWMVUUR}	\MP	XQ[Q̂UR	LQJRUX	KV	\ZPU}	MP	MOYUP	LQJRUR	M\	WMRR}	OM	OYU	U�OUNO	OYMRU	WMRRUR	QPU	LM]UPUX	KV	TPMTUPOV	ZNRJPQNLU	MKOQZNUX	KV	OYU	à NUP	TJPRJQNO	OM	OYU	�̂PUU[UNO	MP	MOYUP	TPMTUPOV	ZNRJPQNLU	QTTWZLQKWU	OM	OYU	�PM�ULO}	U�LUTO	RJLY	PẐYOR	QR	OYU	à NUP	QNX	_MNOPQLOMP	[QV	YQ]U	OM	OYU	TPMLUUXR	M\	RJLY	ZNRJPQNLU	YUWX	KV	OYU	à NUP	QR	\ZXJLZQPVb	xYU	à NUP	MP	_MNOPQLOMP}	QR	QTTPMTPZQOU}	RYQWW	PU�JZPU	RZ[ZWQP	P̀ZOOUN	̀QZ]UPR	ZN	\Q]MP	M\	OYU	ZNXZ]ZXJQWR	QNX	UNOZOZUR	ZXUNOZ\ZUX	QKM]U	\PM[	OYU	_MNROPJLOZMN	�QNQ̂UP}	_MNROPJLOZMN	�QNQ̂UPSR	LMNRJWOQNOR}	�PLYZOULO}	�PLYZOULOSR	LMNRJWOQNOR}	MOYUP	_MNOPQLOMPR}	IUTQPQOU	_MNOPQLOMPR}	RJKLMNOPQLOMPR}	QNX	RJK�RJKLMNOPQLOMPRb	xYU	TMWZLZUR	M\	ZNRJPQNLU	TJPLYQRUX	QNX	[QZNOQZNUX	KV	UQLY	TUPRMN	MP	UNOZOV	Q̂PUUZN̂	OM	Q̀Z]U	LWQZ[R	TJPRJQNO	OM	OYZR	IULOZMN	��b�b�	RYQWW	NMO	TPMYZKZO	OYZR	̀QZ]UP	M\	RJKPM̂QOZMNb	xYZR	̀QZ]UP	M\	RJKPM̂QOZMN	RYQWW	KU	U\\ULOZ]U	QR	OM	Q	TUPRMN	MP	UNOZOV	���	U]UN	OYMĴY	OYQO	TUPRMN	MP	UNOZOV	̀MJWX	MOYUP̀ZRU	YQ]U	Q	XJOV	M\	ZNXU[NZ\ZLQOZMN}	LMNOPQLOJQW	MP	MOYUP̀ZRU}	���	U]UN	OYMĴY	OYQO	TUPRMN	MP	UNOZOV	XZX	NMO	TQV	OYU	ZNRJPQNLU	TPU[ZJ[	XZPULOWV	MP	ZNXZPULOWV}	MP	���	̀YUOYUP	MP	NMO	OYU	TUPRMN	MP	UNOZOV	YQX	QN	ZNRJPQKWU	ZNOUPURO	ZN	OYU	XQ[Q̂UX	TPMTUPOVb		xM	
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IJK	KLIKMI	IJNI	N	ONPQKR	ST	UVWRSXNIPSM	PU	VMNQNPYNWYK	IS	IJK	ZOMKR[	NM\	IJK	NWUKM]K	ST	UV]J	RPXJI	ST	UVWRSXNIPSM	SR	IJK	ZOMKR̂U	XPQPMX	UV]J	N	ONPQKR	OSVY\	]SMUIPIVIK	N	WRKN]J	ST	PIU	PMUVRNM]K	_SYP]̀a	IJKM	NU	IS	IJK	ZOMKR	IJPU	bK]IPSM	ccdedf	UJNYY	WK	ST	MS	TSR]K	SR	KTTK]I	NM\	MS	UV]J	ONPQKR	ST	UVWRSXNIPSM	UJNYY	WK	RKgVPRK\	ST	ZOMKRh	iijkjl	m	YSUU	PMUVRK\	VM\KR	IJK	ZOMKR̂U	_RS_KRÌ	PMUVRNM]K	UJNYY	WK	N\nVUIK\	Ẁ	IJK	ZOMKR	NU	TP\V]PNR̀	NM\	oN\K	_ǸNWYK	IS	IJK	ZOMKR	NU	TP\V]PNR̀	TSR	IJK	PMUVRK\U[	NU	IJKPR	PMIKRKUIU	oǸ	N__KNR[	UVWnK]I	IS	RKgVPRKoKMIU	ST	NM̀	N__YP]NWYK	oSRIXNXKK	]YNVUK	NM\	ST	bK]IPSM	ccdedpd	qJK	rSMIRN]ISR	UJNYY	_Ǹ	bVW]SMIRN]ISRU	IJKPR	nVUI	UJNRKU	ST	PMUVRNM]K	_RS]KK\U	RK]KPQK\	Ẁ	IJK	rSMIRN]ISR[	NM\	Ẁ	N__RS_RPNIK	NXRKKoKMIU[	ORPIIKM	OJKRK	YKXNYỲ	RKgVPRK\	TSR	QNYP\PÌ[	UJNYY	RKgVPRK	bVW]SMIRN]ISRU	IS	oNsK	_ǸoKMIU	IS	IJKPR	bVWtUVW]SMIRN]ISRU	PM	UPoPYNR	oNMMKR	euvwxwyxwz{|	}~�~�~}�h	iijkj�	qJK	ZOMKR	NU	TP\V]PNR̀	UJNYY	JNQK	_SOKR	IS	N\nVUI	NM\	UKIIYK	N	YSUU	OPIJ	PMUVRKRU	VMYKUU	SMK	ST	IJK	_NRIPKU	PM	PMIKRKUI	UJNYY	SWnK]I	PM	ORPIPMX	OPIJPM	TPQK	�f�	\ǸU	NTIKR	S]]VRRKM]K	ST	YSUU	IS	IJK	ZOMKR̂U	KLKR]PUK	ST	IJPU	_SOKRa	PT	UV]J	SWnK]IPSM	PU	oN\K[	IJK	\PU_VIK	UJNYY	WK	RKUSYQK\	PM	IJK	oNMMKR	UKYK]IK\	Ẁ	IJK	ZOMKR	NM\	rSMIRN]ISR	NU	IJK	oKIJS\	ST	WPM\PMX	\PU_VIK	RKUSYVIPSM	PM	IJK	mXRKKoKMIdh	iij�	�����������	����	���	�������	����h	iij�ji	qJK	rSMIRN]ISR	UJNYY	TVRMPUJ	N	�KRTSRoNM]K	�SM\	NM\	N	�NWSR	NM\	�NIKRPNY	�ǸoKMI	�SM\	KN]J	IS	WK	PM	NM	NoSVMI	KgVNY	IS	SMK	JVM\RK\	_KR]KMI	�c����	ST	IJK	rSMIRN]I	bVo	oKKIPMX	NYY	UINIVISR̀	RKgVPRKoKMIU	ST	IJK	bINIK	ST	�KO	�SRs[	PM	TSRo	NM\	UVWUINM]K	UNIPUTN]ISR̀	IS	IJK	ZOMKR	NM\[	OPIJSVI	YPoPINIPSM[	]So_ỲPMX	OPIJ	IJK	TSYYSOPMX	U_K]PTP]	RKgVPRKoKMIU�dc �L]K_I	NU	SIJKROPUK	RKgVPRK\	Ẁ	UINIVIK[	IJK	TSRo	NM\	UVWUINM]K	ST	UV]J	WSM\U	UJNYY	WK	UNIPUTN]ISR̀	IS	IJK	ZOMKR	PM	IJK	ZOMKR̂U	USYK	nV\XoKMIad� �SM\U	UJNYY	WK	KLK]VIK\	Ẁ	N	RKU_SMUPWYK	UVRKÌ	YP]KMUK\	PM	IJK	nVRPU\P]IPSM	ST	IJK	�SRs	OPIJ	NM	m�	�KUÎU	RNIPMX	ST	MS	YKUU	IJNM	m� ¡¡	NM\	UJNYY	RKoNPM	PM	KTTK]I	TSR	N	_KRPS\	MSI	YKUU	IJNM	IOS	���	̀KNRU	TSYYSOPMX	IJK	\NIK	ST	bVWUINMIPNY	rSo_YKIPSM	SR	IJK	IPoK	RKgVPRK\	IS	RKUSYQK	NM̀	PIKoU	ST	PM]So_YKIK	�SRs	NM\	IJK	_ǸoKMI	ST	NM̀	\PU_VIK\	NoSVMIU[	OJP]JKQKR	IPoK	_KRPS\	PU	YSMXKRade qJK	�KRTSRoNM]K	�SM\	NM\	IJK	�NWSR	NM\	�NIKRPNY	�ǸoKMI	�SM\	UJNYY	KN]J	WK	PM	NM	NoSVMI	KgVNY	IS	IJK	rSMIRN]I	bVoad¢ qJK	rSMIRN]ISR	UJNYY	RKgVPRK	IJK	mIISRMK̀tPMt£N]I	OJS	KLK]VIKU	IJK	RKgVPRK\	WSM\U	SM	WKJNYT	ST	IJK	UVRKÌ	IS	NTTPL	IJKRKIS	N	]KRIPTPK\	NM\	]VRRKMI	]S_̀	ST	JPU	_SOKR	ST	NIISRMK̀	PM\P]NIPMX	IJK	oSMKINR̀	YPoPI	ST	UV]J	_SOKRadf �QKR̀	�SM\	VM\KR	IJPU	bK]IPSM	ccdfdc	oVUI	\PU_YǸ	IJK	bVRKÌ̂U	�SM\	�VoWKRd		m	¤P\KR	PM]YV\PMX	IJK	TSYYSOPMX	_RSQPUPSMU	UJNYY	WK	NIIN]JK\	IS	KN]J	�SM\��c�		bVRKÌ	JKRKẀ	NXRKKU	IJNI	PI	]SMUKMIU	IS	NM\	ONPQKU	MSIP]K	ST	NM̀	N\\PIPSM[	NYIKRNIPSM[	SoPUUPSM[	]JNMXK[	SR	SIJKR	oS\PTP]NIPSM	ST	IJK	rSMIRN]I	¥S]VoKMIUd		bV]J	N\\PIPSM[	NYIKRNIPSM[	]JNMXK[	KLIKMUPSM	ST	IPoK[	SR	SIJKR	oS\PTP]NIPSM	ST	IJK	rSMIRN]I	¥S]VoKMIU[	SR	N	TSRWKNRNM]K	SM	IJK	_NRI	ST	KPIJKR	IJK	ZOMKR	SR	IJK	rSMIRN]ISR	IS	IJK	SIJKR[	UJNYY	MSI	RKYKNUK	IJK	bVRKÌ	ST	PIU	SWYPXNIPSMU	JKRKVM\KR	NM\	MSIP]K	IS	IJK	bVRKÌ	ST	UV]J	oNIIKRU	PU	JKRKẀ	ONPQK\d	���		bVRKÌ	TVRIJKR	NXRKKU	IJNI	PM	KQKMI	ST	NM̀	\KTNVYI	Ẁ	IJK	ZOMKR	PM	IJK	_KRTSRoNM]K	ST	IJK	ZOMKR̂U	SWYPXNIPSMU	IS	IJK	rSMIRN]ISR	VM\KR	IJK	rSMIRN]I[	IJK	rSMIRN]ISR	SR	bVRKÌ	UJNYY	]NVUK	ORPIIKM	MSIP]K	ST	UV]J	\KTNVYI	�U_K]PT̀PMX	UNP\	\KTNVYI	PM	\KINPY�	IS	WK	XPQKM	IS	IJK	ZOMKR[	NM\	IJK	ZOMKR	UJNYY	JNQK	IJPRÌ	�e��	\ǸU	TRSo	IPoK	NTIKR	RK]KP_I	ST	UV]J	MSIP]K	OPIJPM	OJP]J	IS	]VRK	UV]J	\KTNVYI[	SR	UV]J	N\\PIPSMNY	RKNUSMNWYK	_KRPS\	ST	IPoK	NU	oǸ	WK	RKgVPRK\	PT	IJK	MNIVRK	ST	UV]J	\KTNVYI	PU	UV]J	IJNI	PI	]NMMSI	WK	]VRK\	OPIJPM	IJPRÌ	�e��	\ǸUd		bV]J	�SIP]K	ST	¥KTNVYI	UJNYY	WK	UKMI	Ẁ	]KRIPTPK\	SR	RKXPUIKRK\	¦dbd	�NPY[	RKIVRM	RK]KP_I	RKgVKUIK\[	TPRUI	]YNUU	_SUINXK	_RK_NP\[	IS	IJK	rSMUIRV]IPSM	�NMNXKR[	mR]JPIK]I	NM\	IJK	ZOMKRd�e�		�SIOPIJUINM\PMX	NM̀IJPMX	PM	IJK	�SM\	IS	IJK	]SMIRNR̀[	IJK	�KRTSRoNM]K	�SM\	UJNYY	MSI	]SMINPM	N	]SM\PIPSM	IJNI	NM̀	oKKIPMX	oVUI	WK	U]JK\VYK\	NoSMX	ZOMKR[	rSMIRN]ISR	NM\	PIU	UVRKÌ[	SR	NM̀	]SoWPMNIPSM	ST	IJKo[	_RPSR	IS	ZOMKR	\K]YNRPMX	rSMIRN]ISR	PM	\KTNVYI	SR	_RPSR	IS	ZOMKR	IKRoPMNIPMX	rSMIRN]ISR̂U	rSMIRN]Id		mM̀	UV]J	YNMXVNXK	PM	N	�KRTSRoNM]K	�SM\	UJNYY	WK	MVYY[	QSP\	NM\	VMKMTSR]KNWYKd�¢�		bVRKÌ	NM\	rSMIRN]ISR	UJNYY	WK	YPNWYK	TSR	IJK	N\\PIPSMNY	]SUIU	NM\	KL_KMUKU	PM]VRRK\	Ẁ	IJK	ZOMKR	PM	
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IJKLMNOP	MO	MQJ	RJSLTKM	OS	MQJ	UOPMILVMOI	NPVKTRNPW	XTM	POM	KNYNMJR	MO	LIVQNMJVMTILKZ	JPWNPJJINPW	LPR[OI	VOP\TKMLPM\	SJJ\	LPR	RN\XTI\JYJPM\]		̂__̀àb	cdOP	MQJ	IJeTJ\M	OS	LPf	dJI\OP	OI	JPMNMf	LddJLINPW	MO	XJ	L	dOMJPMNLK	XJPJSNVNLIf	OS	XOPR\	VOgJINPW	dLfYJPM	OS	OXKNWLMNOP\	LIN\NPW	TPRJI	MQJ	UOPMILVMZ	MQJ	UOPMILVMOI	\QLKK	dIOYdMKf	STIPN\Q	L	VOdf	OS	MQJ	XOPR\	OI	\QLKK	dJIYNM	L	VOdf	MO	XJ	YLRJ]	̂__̀àh	iQJ	UOPMILVMOI	\QLKK	RJKNgJI	MQJ	IJeTNIJR	XOPR\	MO	MQJ	jkPJI	dINOI	MO	XJWNPPNPW	VOP\MITVMNOP	LVMNgNMf	LM	MQJ	\NMJZ	XTM	PO	KLMJI	MQLP	\JgJP	lmn	RLf\	LSMJI	JoJVTMNOP	OS	MQJ	UOPMILVM]		pLNR	XOPR\	\QLKK	XJ	N\\TJR	OP	SOIY	qrq	sOVTYJPM	qtuv]	̂__̀àw	iQJ	jkPJI	YLfZ	NP	MQJ	jkPJIx\	\OKJ	RN\VIJMNOP	LPR	kNMQOTM	dINOI	POMNVJ	MO	MQJ	UOPMILVMOIZ	NPSOIY	\TIJMf	OS	MQJ	dIOWIJ\\	OS	MQJ	UOPMILVMOIx\	yOIz	LPR	OXMLNP	VOP\JPM\	L\	PJVJ\\LIf	MO	dIOMJVM	MQJ	jkPJIx\	INWQM\Z	NPMJIJ\MZ	dINgNKJWJ\	LPR	XJPJSNM\	TPRJI	LPR	dTI\TLPM	MO	LPf	XOPR	N\\TJR	NP	VOPPJVMNOP	kNMQ	MQJ	UOPMILVMOIx\	yOIz]	̂__̀àa	rS	MQJ	\TIJMf	OP	LPf	{OPR	STIPN\QJR	Xf	MQJ	UOPMILVMOI	N\	RJVKLIJR	L	XLPzITdM	OI	XJVOYJ\	NP\OKgJPM	OI	NM\	INWQM	MO	RO	XT\NPJ\\	N\	MJIYNPLMJR	NP	LPf	\MLMJ	kQJIJ	LPf	dLIM	OS	MQJ	|IO}JVM	N\	KOVLMJR	OI	NM	VJL\J\	MO	YJJM	MQJ	IJeTNIJYJPM\	OS	MQN\	qIMNVKJZ	MQJ	UOPMILVMOI	\QLKK	kNMQNP	MJP	lu~n	RLf\	MQJIJLSMJI	\TX\MNMTMJ	LPOMQJI	|JISOIYLPVJ	LPR	|LfYJPM	{OPR	LPR	\TIJMfZ	XOMQ	OS	kQNVQ	YT\M	XJ	LVVJdMLXKJ	MO	MQJ	jkPJI]	̂__à�	iQJ	UOPMILVMOI	\QLKK	zJJd	MQJ	\TIJMf	NPSOIYJR	OS	MQJ	dIOWIJ\\	OS	MQJ	yOIzZ	LPRZ	kQJIJ	PJVJ\\LIfZ	OXMLNP	MQJ	\TIJMfx\	VOP\JPM	MOZ	OI	kLNgJI	OS�	lun	POMNVJ	OS	VQLPWJ\	NP	MQJ	yOIz�	lvn	IJeTJ\M	SOI	IJRTVMNOP	OI	IJKJL\J	OS	IJMJPMNOP�	ltn	IJeTJ\M	SOI	SNPLK	dLfYJPM�	LPR	l�n	LPf	OMQJI	YLMJINLK	IJeTNIJR	Xf	MQJ	\TIJMf]		iQJ	jkPJIZ	UOP\MITVMNOP	�LPLWJIZ	LPR	qIVQNMJVM	\QLKK	XJ	POMNSNJR	Xf	MQJ	UOPMILVMOIZ	NP	kINMNPWZ	OS	LKK	VOYYTPNVLMNOP\	kNMQ	MQJ	\TIJMf]		iQJ	jkPJI	YLfZ	NP	MQJ	jkPJIx\	\OKJ	RN\VIJMNOPZ	NPSOIY	\TIJMf	OS	MQJ	dIOWIJ\\	OS	MQJ	yOIz	LPR	OXMLNP	VOP\JPM\	L\	PJVJ\\LIf	MO	dIOMJVM	MQJ	jkPJIx\	INWQM\Z	NPMJIJ\MZ	dINgNKJWJ\	LPR	XJPJSNM\	TPRJI	LPR	dTI\TLPM	MO	LPf	XOPR	N\\TJR	NP	VOPPJVMNOP	kNMQ	MQJ	yOIz]�������	_b			����������	���	����������	��	����	̂_b̀_	����������	��	����	̂_b̀_̀_	rS	L	dOIMNOP	OS	MQJ	yOIz	N\	VOgJIJR	VOPMILIf	MO	MQJ	UOP\MITVMNOP	�LPLWJIx\	OI	qIVQNMJVMx\	IJeTJ\M	OI	MO	IJeTNIJYJPM\	\dJVNSNVLKKf	JodIJ\\JR	NP	MQJ	UOPMILVM	sOVTYJPM\Z	NM	YT\MZ	NS	IJeTJ\MJR	NP	kINMNPW	Xf	JNMQJIZ	XJ	TPVOgJIJR	SOI	MQJNI	JoLYNPLMNOP	LPR	XJ	IJdKLVJR	LM	MQJ	UOPMILVMOIx\	JodJP\J	kNMQOTM	VQLPWJ	NP	MQJ	UOPMILVM	iNYJ]	̂_b̀_̀b	rS	L	dOIMNOP	OS	MQJ	yOIz	QL\	XJJP	VOgJIJR	MQLM	MQJ	UOP\MITVMNOP	�LPLWJI	OI	qIVQNMJVM	QL\	POM	\dJVNSNVLKKf	IJeTJ\MJR	MO	JoLYNPJ	dINOI	MO	NM\	XJNPW	VOgJIJRZ	MQJ	UOP\MITVMNOP	�LPLWJI	OI	qIVQNMJVM	YLf	IJeTJ\M	MO	\JJ	\TVQ	yOIz	LPR	NM	\QLKK	XJ	TPVOgJIJR	Xf	MQJ	UOPMILVMOI]	rS	\TVQ	yOIz	N\	NP	LVVOIRLPVJ	kNMQ	MQJ	UOPMILVM	sOVTYJPM\Z	MQJ	UOPMILVMOI	\QLKK	XJ	JPMNMKJR	MO	LP	JeTNMLXKJ	LR}T\MYJPM	MO	MQJ	UOPMILVM	pTY	LPR	UOPMILVM	iNYJ	L\	YLf	XJ	LddIOdINLMJ]	rS	\TVQ	yOIz	N\	POM	NP	LVVOIRLPVJ	kNMQ	MQJ	UOPMILVM	sOVTYJPM\Z	MQJ	VO\M\	OS	TPVOgJINPW	MQJ	yOIzZ	LPR	MQJ	VO\M	OS	VOIIJVMNOPZ	\QLKK	XJ	LM	MQJ	UOPMILVMOIx\	JodJP\J]	̂_b̀b	����������	��	����	̂_b̀b̀_	������	 ¡¢£�¤���¤¥	��¦§¥�����iQJ	UOPMILVMOI	\QLKK	dIOYdMKf	VOIIJVM	yOIz	IJ}JVMJR	Xf	MQJ	UOP\MITVMNOP	�LPLWJI	OI	qIVQNMJVM	OI	SLNKNPW	MO	VOPSOIY	MO	MQJ	IJeTNIJYJPM\	OS	MQJ	UOPMILVM	sOVTYJPM\Z	RN\VOgJIJR	XJSOIJ	pTX\MLPMNLK	UOYdKJMNOPZ	LPR	kQJMQJI	OI	POM	SLXINVLMJRZ	NP\MLKKJR	OI	VOYdKJMJR]	UO\M\	OS	VOIIJVMNPW	\TVQ	IJ}JVMJR	yOIzZ	NPVKTRNPW	LRRNMNOPLK	MJ\MNPW	LPR	NP\dJVMNOP\Z	MQJ	VO\M	OS	TPVOgJINPW	LPR	IJdKLVJYJPMZ	LPR	VOYdJP\LMNOP	SOI	MQJ	UOP\MITVMNOP	�LPLWJIx\	LPR	qIVQNMJVMx\	\JIgNVJ\	LPR	JodJP\J\	YLRJ	PJVJ\\LIf	MQJIJXfZ	\QLKK	XJ	LM	MQJ	UOPMILVMOIx\	JodJP\J]	̂_b̀b̀b	�����	 ¡¢£�¤���¤¥	��¦§¥�����	̂_b̀b̀b̀_	rP	LRRNMNOP	MO	MQJ	UOPMILVMOIx\	OXKNWLMNOP\	TPRJI	pJVMNOP	t]̈Z	NSZ	kNMQNP	OPJ	lun	fJLI	LSMJI	MQJ	RLMJ	OS	pTX\MLPMNLK	UOYdKJMNOP	OS	MQJ	yOIz	OI	RJ\NWPLMJR	dOIMNOP	MQJIJOSZ	OI	LSMJI	MQJ	RLMJ	SOI	VOYYJPVJYJPM	OS	kLIILPMNJ\	J\MLXKN\QJR	TPRJI	qIMNVKJ	©Z	OI	Xf	MJIY\	OS	LPf	LddKNVLXKJ	\dJVNLK	kLIILPMf	IJeTNIJR	Xf	MQJ	UOPMILVM	sOVTYJPM\Z	LPf	OS	MQJ	yOIz	N\	SOTPR	MO	XJ	POM	NP	LVVOIRLPVJ	kNMQ	MQJ	IJeTNIJYJPM\	OS	MQJ	UOPMILVM	sOVTYJPM\Z	MQJ	UOPMILVMOI	\QLKK	VOIIJVM	NM	dIOYdMKf	LSMJI	IJVJNdM	OS	kINMMJP	POMNVJ	SIOY	MQJ	jkPJI	MO	RO	\OZ	TPKJ\\	MQJ	jkPJI	QL\	dIJgNOT\Kf	WNgJP	MQJ	UOPMILVMOI	L	kINMMJP	LVVJdMLPVJ	OS	\TVQ	VOPRNMNOP]	iQJ	jkPJI	\QLKK	WNgJ	\TVQ	POMNVJ	dIOYdMKf	LSMJI	RN\VOgJIf	OS	MQJ	VOPRNMNOP]	rS	MQJ	UOPMILVMOI	SLNK\	MO	VOIIJVM	POPVOPSOIYNPW	yOIz	kNMQNP	L	IJL\OPLXKJ	MNYJ	RTINPW	MQLM	dJINOR	LSMJI	IJVJNdM	OS	POMNVJ	SIOY	MQJ	jkPJIZ	UOP\MITVMNOP	�LPLWJI	OI	qIVQNMJVMZ	MQJ	jkPJI	YLf	VOIIJVM	NM	NP	LVVOIRLPVJ	kNMQ	pJVMNOP	v]�]		iQJ	INWQM	OS	MQJ	jkPJI	MO	IJeTNIJ	UOPMILVMOI	MO	VOIIJVM	yOIz	POM	NP	LVVOIRLPVJ	kNMQ	MQJ	IJeTNIJYJPM\	OS	
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IJK	LMNIOPQI	RMQSTKNIU	VSOUSPNI	IM	IJWU	VPOPXOPVJ	UJPYY	NMI	XWZK	OWUK	IM	PN[	\SI[	MN	IJK	VPOI	M]	IJK	̂_NKO	IM	K̀KOQWUK	IJWU	OWXJI	]MO	WIU	aKNK]WI	MO	IJK	aKNK]WI	M]	IJK	LMNIOPQIMO	MO	PN[	MIJKO	VKOUMN	MO	KNIWI[bc	defefefe	gWIJMSI	YWTWIPIWMN	IM	hKQIWMN	ijbjbjbik	IJK	LMNIOPQIMO	UJPYY	PYUM	]SONWUJ	TPWNIKNPNQK	PN\	jlmJMSO	QPYY	aPQn	UKOZWQK	]MO	IJK	KoSWVTKNI	VOMZW\K\	a[	WI	]MO	P	VKOWM\	M]	IJOKK	pqr	TMNIJU	P]IKO	sWNPY	LMTVYKIWMN	PN\	PQQKVIPNQK	M]	IJK	gMOnb	tJWU	gMOn	UJPYY	WNQYS\K	PYY	NKQKUUPO[	P\uSUITKNIUk	XOKPUWNXk	MWYWNXk	USVVYWKUk	PN\	VPOIU	IM	nKKV	PN[	USVVYWK\vWNUIPYYK\	KoSWVTKNI	WN	VOMVKO	MVKOPIWMN	K̀QKVI	USQJ	VPOIU	TP\K	NKQKUUPO[	a[	TWUSUKk	PQQW\KNIU	MO	NKXYWXKNQK	NMI	QPSUK\	a[	IJK	LMNIOPQIMO	MO	PN[	M]	WIU	hSaQMNIOPQIMOUbwxyzy{zy|}~	��������c	defefef�b	�N	IJK	uS\XTKNI	M]	IJK	̂_NKO	UJMSY\	PN[	TPIKOWPYk	KoSWVTKNI	MO	U[UIKTU	OKoSWOK	QMOOKQIWZK	_MOn	aKQPSUK	M]	\K]KQIU	WN	TPIKOWPY	MO	_MOnTPNUJWV	_WIJWN	IJK	I_M	pjr	[KPO		_POOPNI[	VKOWM\k	MO	K̀IKN\K\	_POOPNI[	VKOWM\Uk	IJK	LMNIOPQIMO	UJPYY	QMTVYKIK	PYY	OKoSWOK\	QMOOKQIWZK	_MOn	_WIJWN	]MOI[m]WZK	pl�r	\P[U	M]	NMIWQKb		�N	IJK	KZKNI	IJK	LMNIOPQIMO	\MKU	NMIk	WN	PQQMO\PNQK	_WIJ	IJK	IKOTU	PN\	VOMZWUWMNU	M]	IJK	LMNIOPQIk	QMTVYKIK	PYY	QMOOKQIWZK	_MOn	_WIJWN	]MOI[m]WZK	pl�r	\P[Uk	MO	QMTVY[	_WIJ	PN\	]SY]WYY	IJKWO	_POOPNI[	MaYWXPIWMNUk	IJK	̂_NKO	_WYY	NMIW][	IJK	aMN\WNX	QMTVPN[	IM	JPZK	USQJ	_MOn	PN\vMO	MaYWXPIWMNU	VKO]MOTK\	PI	NM	P\\WIWMNPY	QMUI	IM	IJK	̂_NKO	PI	IJK	K̀VKNUK	M]	IJK	aMN\WNX	QMTVPN[	PN\vMO	IJK	LMNIOPQIMOb		tJK	MaYWXPIWMNU	M]	IJK	LMNIOPQIMO	SN\KO	IJK	IKOTU	PN\	VOMZWUWMNU	M]	IJK	LMNIOPQI	UJPYY	NMI	JM_KZKO	aK	YWTWIK\	IM	IJK	USOKI[	OKIPWNK\	a[	IJK	̂_NKO	VSOUSPNI	IM	IJK	VOMZWUWMNU	M]	IJK	LMNIOPQIbc	defefef�	tJK	MNKm[KPO	VKOWM\	]MO	QMOOKQIWMN	M]	gMOn	UJPYY	aK	K̀IKN\K\	_WIJ	OKUVKQI	IM	VMOIWMNU	M]	gMOn	]WOUI	VKO]MOTK\	P]IKO	hSaUIPNIWPY	LMTVYKIWMN	a[	IJK	VKOWM\	M]	IWTK	aKI_KKN	hSaUIPNIWPY	LMTVYKIWMN	PN\	IJK	PQISPY	QMTVYKIWMN	M]	IJPI	VMOIWMN	M]	IJK	gMOnbc	defefef�	tJK	MNKm[KPO	VKOWM\	]MO	QMOOKQIWMN	M]	gMOn	UJPYY	NMI	aK	K̀IKN\K\	a[	QMOOKQIWZK	gMOn	VKO]MOTK\	a[	IJK	LMNIOPQIMO	VSOUSPNI	IM	IJWU	hKQIWMN	ijbjbc	defef�	tJK	LMNIOPQIMO	UJPYY	OKTMZK	]OMT	IJK	UWIK	VMOIWMNU	M]	IJK	gMOn	IJPI	POK	NMI	WN	PQQMO\PNQK	_WIJ	IJK	OKoSWOKTKNIU	M]	IJK	LMNIOPQI	RMQSTKNIU	PN\	POK	NKWIJKO	QMOOKQIK\	a[	IJK	LMNIOPQIMO	NMO	PQQKVIK\	a[	IJK	̂_NKObc	defef�tJK	LMNIOPQIMO	UJPYY	aKPO	IJK	QMUI	M]	QMOOKQIWNX	\KUIOM[K\	MO	\PTPXK\	QMNUIOSQIWMN	M]	IJK	̂_NKOk	hKVPOPIK	LMNIOPQIMOUk	MO	MIJKO	LMNIOPQIMOUk	_JKIJKO	QMTVYKIK\	MO	VPOIWPYY[	QMTVYKIK\k	QPSUK\	a[	IJK	LMNIOPQIMO�U	QMOOKQIWMN	MO	OKTMZPY	M]	gMOn	IJPI	WU	NMI	WN	PQQMO\PNQK	_WIJ	IJK	OKoSWOKTKNIU	M]	IJK	LMNIOPQI	RMQSTKNIUbc	defef�	�MIJWNX	QMNIPWNK\	WN	IJWU	hKQIWMN	ijbj	UJPYY	aK	QMNUIOSK\	IM	KUIPaYWUJ	P	VKOWM\	M]	YWTWIPIWMN	_WIJ	OKUVKQI	IM	MIJKO	MaYWXPIWMNU	IJK	LMNIOPQIMO	JPU	SN\KO	IJK	LMNIOPQI	RMQSTKNIUb	�UIPaYWUJTKNI	M]	IJK	MNKm[KPO	VKOWM\	]MO	QMOOKQIWMN	M]	gMOn	PU	\KUQOWaK\	WN	hKQIWMN	ijbjbj	OKYPIKU	MNY[	IM	IJK	UVKQW]WQ	MaYWXPIWMN	M]	IJK	LMNIOPQIMO	IM	QMOOKQI	IJK	gMOnk	PN\	JPU	NM	OKYPIWMNUJWV	IM	IJK	IWTK	_WIJWN	_JWQJ	IJK	MaYWXPIWMN	IM	QMTVY[	_WIJ	IJK	LMNIOPQI	RMQSTKNIU	TP[	aK	UMSXJI	IM	aK	KN]MOQK\k	NMO	IM	IJK	IWTK	_WIJWN	_JWQJ	VOMQKK\WNXU	TP[	aK	QMTTKNQK\	IM	KUIPaYWUJ	IJK	LMNIOPQIMO�U	YWPaWYWI[	_WIJ	OKUVKQI	IM	IJK	LMNIOPQIMO�U	MaYWXPIWMNU	MIJKO	IJPN	UVKQW]WQPYY[	IM	QMOOKQI	IJK	gMOnbc	def�	����������	��	�������������	�����]	IJK	̂_NKO	VOK]KOU	IM	PQQKVI	gMOn	IJPI	WU	NMI	WN	PQQMO\PNQK	_WIJ	IJK	OKoSWOKTKNIU	M]	IJK	LMNIOPQI	RMQSTKNIUk	IJK	_̂NKO	TP[	\M	UM	WNUIKP\	M]	OKoSWOWNX	WIU	OKTMZPY	PN\	QMOOKQIWMNk	WN	_JWQJ	QPUK	IJK	LMNIOPQI	hST	_WYY	aK	OK\SQK\	PU	PVVOMVOWPIK	PN\	KoSWIPaYKb	hSQJ	P\uSUITKNI	UJPYY	aK	P]]KQIK\	_JKIJKO	MO	NMI	]WNPY	VP[TKNI	JPU	aKKN	TP\Kb�� ¡¢£¤	d�			¥¡¦¢¤££��¤§̈¦	©�§ª¡¦¡§�¦c	d�fd	«�¬������	£�tJK	LMNIOPQI	UJPYY	aK	XMZKONK\	a[	IJK	YP_	M]	IJK	VYPQK	_JKOK	IJK	®OMuKQI	WUb		tJK	VPOIWKU	K̀VOKUUY[	PXOKK	IJPI	PN[	QYPWTk	\WUVSIKk	MO	MIJKO	QMNIOMZKOU[	M]	PN[	NPISOK	POWUWNX	MSI	M]	IJK	LMNIOPQI	MO	VKO]MOTPNQK	M]	IJK	gMOnk	UJPYY	aK	QMTTKNQK\	PN\	TPWNIPWNK\	WN	�K_	̄MOn	hIPIK	hSVOKTK	LMSOI	YMQPIK\	WN	gKUIQJKUIKO	LMSNI[k	�K_	̄MOnbc	d�fe	¦°���±±��±	��²	�±±���±c	d�fefd	tJK	̂_NKO	PN\	LMNIOPQIMO	OKUVKQIWZKY[	aWN\	IJKTUKYZKUk	IJKWO	VPOINKOUk	USQQKUUMOUk	PUUWXNUk	PN\	YKXPY	OKVOKUKNIPIWZKU	IM	QMZKNPNIUk	PXOKKTKNIUk	PN\	MaYWXPIWMNU	QMNIPWNK\	WN	IJK	LMNIOPQI	RMQSTKNIUb	�̀QKVI	PU	VOMZW\K\	WN	hKQIWMN	iqbjbjk	NKWIJKO	VPOI[	IM	IJK	LMNIOPQI	UJPYY	PUUWXN	IJK	LMNIOPQI	PU	P	_JMYK	_WIJMSI	_OWIIKN	QMNUKNI	M]	IJK	MIJKOb	�]	KWIJKO	VPOI[	PIIKTVIU	IM	TPnK	PN	PUUWXNTKNI	_WIJMSI	USQJ	QMNUKNIk	IJPI	VPOI[	UJPYY	NKZKOIJKYKUU	OKTPWN	YKXPYY[	
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IJKLMNKOPQJ	RMI	SQQ	MPQOTSUOMNK	VNWJI	UXJ	YMNUISZU[		\XJ	YMNUISZUMI	KXSQQ	NMU	SKKOTN	SN]	̂MNOJK	WVJ	MI	UM	PJZM̂ J	WVJ	UM	OU	VNWJI	UXJ	YMNUISZU	_OUXMVU	UXJ	LIOMI	_IOUUJN	ZMNKJNU	MR	UXJ	̀_NJI[	a	bcdede	\XJ	̀_NJI	̂S]f	_OUXMVU	ZMNKJNU	MR	UXJ	YMNUISZUMIf	SKKOTN	UXJ	YMNUISZU	UM	S	QJNWJI	LIMgOWONT	ZMNKUIVZUOMN	RONSNZONT	RMI	UXJ	hIMiJZUf	OR	UXJ	QJNWJI	SKKV̂ JK	UXJ	̀_NJIjK	IOTXUK	SNW	MPQOTSUOMNK	VNWJI	UXJ	YMNUISZU	kMZV̂ JNUK[	\XJ	YMNUISZUMI	KXSQQ	JlJZVUJ	SQQ	ZMNKJNUK	IJSKMNSPQ]	IJmVOIJW	UM	RSZOQOUSUJ	UXJ	SKKOTN̂ JNU[a	bcdc	nopqqrs	tuqpvrwxyzy{zy|}~	��������a	bcdcdb	�QQ	NMUOZJK	SNW	MUXJI	ZM̂ V̂NOZSUOMNK	IJmVOIJW	UM	PJ	ON	_IOUONT	�ONZQVWONT	_OUXMVU	QÔOUSUOMN	SQQ	NMUOZJK	IJQSUONT	UM	YQSÔKf	WJRSVQUK	MI	UJÎONSUOMN�	KXSQQ	PJ	WJĴJW	UM	XSgJ	PJJN	WVQ]	TOgJN	MI	WJQOgJIJW�	�O�	OR	WJQOgJIJW	P]	XSNW	UM	UXJ	SWWIJKKJK	PJQM_	STSONKU	S	KOTNJW	IJZJOLUf	VLMN	WJQOgJI]�	�OO�	OR	WJLMKOUJW	_OUX	S	NSUOMNSQQ]	IJZMTNO�JW	SNW	IJLVUSPQJ	MgJINOTXU	WJQOgJI]	KJIgOZJ	RMI	MgJINOTXU	WJQOgJI]	UM	UXJ	SWWIJKKJK	PJQM_f	VLMN	MNJ	���	WS]	RMQQM_ONT	WJLMKOU	_OUX	KVZX	MgJINOTXU	WJQOgJI]	KJIgOZJ	�_OUX	LIMMR	UJNWJI��	MI	�OOO�	OR	P]	ZJIUOROJW	̂SOQf	IJUVIN	IJZJOLU	IJmVJKUJWf	LMKUSTJ	LIJLSOW	SWWIJKKJW	UM	UXJ	SWWIJKKJK	PJQM_�	VLMN	UXIJJ	���	PVKONJKK	WS]K	SRUJI	OU	OK	LMKUJW	_OUX	UXJ	�NOUJW	�USUJK	hMKUSQ	�JIgOZJ[	�R	UXJ	WJQOgJI]	MR	NMUOZJ	SPMgJ	KXSQQ	RSQQ	MN	S	NMN�PVKONJKK	WS]	MI	XMQOWS]f	UXJN	WJQOgJI]	MR	UXJ	NMUOZJ	KXSQQ	PJ	WJĴJW	UM	XSgJ	PJJN	̂SWJ	MN	UXJ	NJlU	RMQQM_ONT	PVKONJKK	WS][	�QQ	KVZX	NMUOZJK	KXSQQ	PJ	WJQOgJIJW	UM��O��R	UM	̀_NJIf	SWWIJKKJW	UM��S�JQSNW	YJNUISQ	�ZXMMQ	kOKUIOZU����	�SKU	�SON	�UIJJU�XIVP	̀S�f	��	������UUN�	kI[	�SIJN	�STQOSIWOf	�VLJIONUJNWJNU	MR	�ZXMMQK	SNW�ZXMMQ	�VKONJKK	�Ŵ ONOKUISUMI_OUX	S	ZML]	UM	YMNKUIVZUOMN	�SNSTJI�\IOUMN	YMNKUIVZUOMNf	�NZ[����	������f	�KU	 QMMI�J_PVITXf	�J_	�MI�	������UU�	¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡¡SNW�OO�OR	UM	YMNUISZUMIf	SWWIJKKJW	UM�¢\̀ 	��	��Y��k�k£�R	NMUOZJ	OK	UJNWJIJW	VNWJI	UXJ	LIMgOKOMNK	MR	UXOK	�JZUOMN	��[�	SNW	OK	IJRVKJW	P]	UXJ	ONUJNWJW	IJZOLOJNU	MR	UXJ	NMUOZJf	UXJ	NMUOZJ	KXSQQ	NMNJUXJQJKK	PJ	ZMNKOWJIJW	UM	XSgJ	PJJN	TOgJN	SNW	KXSQQ	PJ	JRRJZUOgJ	SK	KJU	RMIUX	SPMgJ[�OUXJI	LSIU]	̂S]	WJKOTNSUJ	RIM̂ 	UÔJ	UM	UÔJf	P]	SN	SLLIMLIOSUJ	_IOUONTf	_IOUUJN	NMUOZJ	UM	UXJ	MUXJI	LSIUOJK[a	bcd¤	¥p¦§q̈	©sª	¥r«rªpr̈a	bcd¤db	�lZJLU	SK	JlLIJKKQ]	LIMgOWJW	ON	UXJ	YMNUISZU	kMZV̂ JNUKf	WVUOJK	SNW	MPQOTSUOMNK	ÔLMKJW	P]	UXJ	YMNUISZU	kMZV̂ JNUK	MN	YMNUISZUMI	SNW	IOTXUK	SNW	IĴJWOJK	SgSOQSPQJ	UM	UXJ	̀_NJI	UXJIJVNWJI	KXSQQ	PJ	ON	SWWOUOMN	UM	SNW	NMU	S	QÔOUSUOMN	MR	WVUOJKf	MPQOTSUOMNKf	IOTXUKf	SNW	IĴJWOJK	MUXJI_OKJ	ÔLMKJW	MI	SgSOQSPQJ	P]	QS_	MI	ON	JmVOU]f	MI	P]	MUXJI	STIJĴJNUf	SNW	KVZX	IOTXUK	SNW	IĴJWOJK	KXSQQ	KVIgOgJ	SZZJLUSNZJ	MR	UXJ	¬MI�	SNWMI	UJÎONSUOMN	MR	UXJ	YMNUISZU	kMZV̂ JNUK[a	bcd¤de	�M	SZUOMN	MI	RSOQVIJ	UM	SZU	P]	UXJ	̀_NJIf	YMNKUIVZUOMN	�SNSTJIf	MI	�IZXOUJZUf	KXSQQ	ZMNKUOUVUJ	S	_SOgJI	MR	S	IOTXU	MI	WVU]	SRRMIWJW	UXĴ	VNWJI	UXJ	YMNUISZUf	NMI	KXSQQ	KVZX	SZUOMN	MI	RSOQVIJ	UM	SZU	ZMNKUOUVUJ	SLLIMgSQ	MR	MI	SZmVOJKZJNZJ	ON	S	PIJSZX	UXJIJVNWJIf	JlZJLU	SK	̂S]	PJ	KLJZOROZSQQ]	STIJJW	VLMN	ON	_IOUONT[wxyzy{zy|}~	��������a	bcd®	̄r̈q̈	©sª	°s̈±rvqpus̈a	bcd®db	\JKUKf	ONKLJZUOMNKf	SNW	SLLIMgSQK	MR	LMIUOMNK	MR	UXJ	¬MI�	KXSQQ	PJ	̂SWJ	SK	IJmVOIJW	P]	UXJ	YMNUISZU	kMZV̂JNUK	SNW	P]	SLLQOZSPQJ	QS_Kf	KUSUVUJKf	MIWONSNZJKf	ZMWJKf	IVQJKf	SNW	IJTVQSUOMNK	MI	QS_RVQ	MIWJIK	MR	LVPQOZ	SVUXMIOUOJK[	�NQJKK	MUXJI_OKJ	LIMgOWJWf	UXJ	YMNUISZUMI	KXSQQ	̂S�J	SIISNTĴJNUK	RMI	KVZX	UJKUKf	ONKLJZUOMNKf	SNW	SLLIMgSQK	_OUX	SN	
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IJKLMLJKLJN	NLONIJP	QRSTURNTUV	TU	LJNINV	RWWLMNRSQL	NT	NXL	YZJLU[	TU	ZINX	NXL	RMMUTMUIRNL	M\SQIW	R\NXTUINV[	RJK	OXRQQ	SLRU	RQQ	ULQRNLK	WTONO	T]	NLONO[	IJOMLWNITJO[	RJK	RMMUT̂RQO_	̀XL	aTJNURWNTU	OXRQQ	PÎL	NXL	aTJONU\WNITJ	bRJRPLU	RJK	cUWXINLWN	NIdLQV	JTNIWL	T]	ZXLJ	RJK	ZXLUL	NLONO	RJK	IJOMLWNITJO	RUL	NT	SL	dRKL	OT	NXRN	NXL	aTJONU\WNITJ	bRJRPLU	RJK	cUWXINLWN	dRV	SL	MULOLJN	]TU	O\WX	MUTWLK\ULO_	̀XL	YZJLU	OXRQQ	SLRU	WTONO	T]	NLONO[	IJOMLWNITJO[	TU	RMMUT̂RQO	NXRN	KT	JTN	SLWTdL	ULe\IULdLJNO	\JNIQ	R]NLU	SIKO	RUL	ULWLÎLK	TU	JLPTNIRNITJO	WTJWQ\KLK_	̀XL	YZJLU	OXRQQ	KIULWNQV	RUURJPL	RJK	MRV	]TU	NLONO[	IJOMLWNITJO[	TU	RMMUT̂RQO	ZXLUL	S\IQKIJP	WTKLO	TU	RMMQIWRSQL	QRZO	TU	ULP\QRNITJO	OT	ULe\IUL_f	ghijik	l]	NXL	aTJONU\WNITJ	bRJRPLU[	cUWXINLWN[	YZJLU[	TU	M\SQIW	R\NXTUINILO	XR̂IJP	m\UIOKIWNITJ	KLNLUdIJL	NXRN	MTUNITJO	T]	NXL	nTUo	ULe\IUL	RKKINITJRQ	NLONIJP[	IJOMLWNITJ[	TU	RMMUT̂RQ	JTN	IJWQ\KLK	\JKLU	pLWNITJ	qr_s_q[	NXL	aTJONU\WNITJ	bRJRPLU	RJK	cUWXINLWN	ZIQQ[	\MTJ	ZUINNLJ	R\NXTUItRNITJ	]UTd	NXL	YZJLU[	IJONU\WN	NXL	aTJNURWNTU	NT	dRoL	RUURJPLdLJNO	]TU	O\WX	RKKINITJRQ	NLONIJP[	IJOMLWNITJ[	TU	RMMUT̂RQ[	SV	RJ	LJNINV	RWWLMNRSQL	NT	NXL	YZJLU[	RJK	NXL	aTJNURWNTU	OXRQQ	PÎL	NIdLQV	JTNIWL	NT	NXL	aTJONU\WNITJ	bRJRPLU	RJK	cUWXINLWN	T]	ZXLJ	RJK	ZXLUL	NLONO	RJK	IJOMLWNITJO	RUL	NT	SL	dRKL	OT	NXRN	NXL	aTJONU\WNITJ	bRJRPLU	RJK	cUWXINLWN	dRV	SL	MULOLJN	]TU	O\WX	MUTWLK\ULO_	p\WX	WTONO[	LuWLMN	RO	MUT̂IKLK	IJ	pLWNITJ	qr_s_r[	OXRQQ	SL	RN	NXL	YZJLUvO	LuMLJOL_f	ghijih	l]	MUTWLK\ULO	]TU	NLONIJP[	IJOMLWNITJ[	TU	RMMUT̂RQ	\JKLU	pLWNITJO	qr_s_q	RJK	qr_s_w	UL̂LRQ	]RIQ\UL	T]	NXL	MTUNITJO	T]	NXL	nTUo	NT	WTdMQV	ZINX	ULe\IULdLJNO	LONRSQIOXLK	SV	NXL	aTJNURWN	xTW\dLJNO[	RQQ	WTONO	dRKL	JLWLOORUV	SV	O\WX	]RIQ\UL[	IJWQ\KIJP	NXTOL	T]	ULMLRNLK	MUTWLK\ULO	RJK	WTdMLJORNITJ	]TU	NXL	aTJONU\WNITJ	bRJRPLUvO	RJK	cUWXINLWNvO	OLÛIWLO	RJK	LuMLJOLO[	RJK	RQOT	IJWQ\KIJP	YZJLUvO	RNNTUJLVOv	]LLO[	WTONO	RJK	LuMLJOLO[	RUIOIJP	T\N	T]	TU	ULQRNLK	NT	ORdL[	OXRQQ	SL	RN	NXL	aTJNURWNTUvO	LuMLJOL_	̀XL	aTJNURWNTU	RPULLO	NXRN	NXL	WTON	T]	NLONIJP	OLÛIWLO	ULe\IULK	]TU	NXL	WTĴLJILJWL	T]	NXL	aTJNURWNTU	IJ	XIO	OWXLK\QIJP	RJK	MLU]TUdRJWL	T]	NXL	nTUo[	RJK	NXL	WTON	T]	NLONIJP	OLÛIWLO	ULQRNIJP	NT	ULdLKIRQ	TMLURNITJO	MLU]TUdLK	NT	WTUULWN	KL]IWILJWILO	IJ	NXL	nTUo	OXRQQ	SL	STUJL	SV	NXL	aTJNURWNTUf	ghijiy	zLe\IULK	WLUNI]IWRNLO	T]	NLONIJP[	IJOMLWNITJ[	TU	RMMUT̂RQ	OXRQQ[	\JQLOO	TNXLUZIOL	ULe\IULK	SV	NXL	aTJNURWN	xTW\dLJNO[	SL	OLW\ULK	SV	NXL	aTJNURWNTU	RJK	MUTdMNQV	KLQÎLULK	NT	NXL	aTJONU\WNITJ	bRJRPLU	]TU	NURJOdINNRQ	NT	NXL	cUWXINLWN_f	ghijij	l]	NXL	aTJONU\WNITJ	bRJRPLU	TU	cUWXINLWN	IO	NT	TSOLÛL	NLONO[	IJOMLWNITJO[	TU	RMMUT̂RQO	ULe\IULK	SV	NXL	aTJNURWN	xTW\dLJNO[	NXL	aTJONU\WNITJ	bRJRPLU	TU	cUWXINLWN	ZIQQ	KT	OT	MUTdMNQV	RJK[	ZXLUL	MURWNIWRSQL[	RN	NXL	JTUdRQ	MQRWL	T]	NLONIJP_f	ghiji{	̀LONO	TU	IJOMLWNITJO	WTJK\WNLK	M\UO\RJN	NT	NXL	aTJNURWN	xTW\dLJNO	OXRQQ	SL	dRKL	MUTdMNQV	NT	R̂TIK	\JULROTJRSQL	KLQRV	IJ	NXL	nTUo_f	ghiji|	}MTJ	ULe\LON	NXL	aTJNURWNTU	OXRQQ	KLQÎLU	NLON	ORdMQLO	T]	RJV	T]	NXL	dRNLUIRQO	OMLWI]ILK	IJ	NXLOL	OMLWI]IWRNITJO	NT	RJ	IJKLMLJKLJN	NLONIJP	RPLJWV_		̀XL	YZJLU	OXRQQ	MRV	]TU	NXL	NLON	T]	ORdMQLO[	ZXIWX	RUL	]T\JK	NT	WTJ]TUd	NT	NXL	OMLWI]IWRNITJO_		̀XL	aTJNURWNTU	OXRQQ	MRV	]TU	NXL	NLONO	T]	ORdMQLO[	ZXIWX	KT	JTN	WTJ]TUd	NT	NXL	OMLWI]IWRNITJO_		̀XIO	OXRQQ	JTN	ULQIL̂L	NXL	aTJNURWNTU	T]	INO	TSQIPRNITJO	NT	MLU]TUd	OMLWI]IW	NLONO	KLOWUISLK	LQOLZXLUL	IJ	NXLOL	OMLWI]IWRNITJO_f	ghiji~	nXLUL	NXL	OMLWI]IWRNITJO	ULe\IUL	MRUN	T]	NXL	ZTUo	NT	SL	OMLWIRQQV	NLONLK	RJK	RMMUT̂LK[	IN	OXRQQ	JTN	SL	NLONLK	TU	WT̂LULK	\M	ZINXT\N	NIdLQV	JTNIWL	NXLULT]	TU	WTJOLJN	NXLULNT	SV	YZJLU	RJK	aTJONU\WNITJ	bRJRPLU_		pXT\QK	RJV	MRUN	T]	NXL	ZTUo	SL	WT̂LULK	\M	ZINXT\N	JTNIWL[	RMMUT̂RQ	TU	WTJOLJN[	O\WX	MRUN	T]	NXL	ZTUo	OXRQQ	SL	\JWT̂LULK	]TU	LuRdIJRNITJ	RN	NXL	aTJNURWNTUvO	LuMLJOL	I]	NXL	YZJLU	OXRQQ	OT	ULe\IUL_f	ghiji�	nXLUL	TMLURNIJP	NLONO	RUL	OMLWI]ILK[	NXL	aTJNURWNTU	OXRQQ	NLON	NXL	ZTUo	RO	IN	MUTPULOOLO[	TJ	INO	TZJ	RWWT\JN[	RJK	OXRQQ	dRoL	ORNIO]RWNTUV	MULQIdIJRUV	NLONO	IJ	RQQ	WROLO	SL]TUL	RMMQVIJP	]TU	T]]IWIRQ	NLONO_f	ghijig�	̀LONO	OXRQQ	SL	dRKL	IJ	NXL	dRJJLU	OMLWI]ILK[	]TU	NXL	KI]]LULJN	SURJWXLO	T]	NXL	ZTUo_		�RWX	NLON	OXRQQ	SL	dRKL	TJ	NXL	LJNIUL	OVONLd	]TU	ZXIWX	O\WX	NLON	IO	ULe\IULK[	ZXLUL̂LU	MURWNIWRQ_		lJ	WROL	IN	IO	JLWLOORUV	NT	NLON	MTUNITJO	T]	NXL	ZTUo	IJKLMLJKLJNQV[	NXL	aTJNURWNTU	OXRQQ	KT	OT_f	ghijigg	pXT\QK	KL]LWNO	RMMLRU[	NXLV	OXRQQ	SL	WTUULWNLK	SV	NXL	aTJNURWNTU	RJK	NXL	NLON	ULMLRNLK	\JNIQ	NXL	IJONRQQRNITJ	IO	RWWLMNRSQL_f	ghijigk	nXLJ	JTNIWL	T]	NLONO	IO	NT	SL	PÎLJ	NT	NXL	cUWXINLWN[	IN	OXRQQ	RQOT	SL	PÎLJ	NT	NXL	aTJONU\WNITJ	bRJRPLU_
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I	JKLM	NOPQRQSPTUVWXYZ[	\]X	UY\	]ŶU_\	]Y\X̀	ZaX	bcYZ̀UdZ	ecd]WXYZ[	[aUff	gXÙ	_YZX̀X[Z	h̀cW	ZaX	\UZX	̂UVWXYZ	_[	\]X	UZ	ZaX	fXiUf	W]Y_d_̂Uf	̀UZX	̂̀XjU_f_Yi	h̀cW	Z_WX	Zc	Z_WX	UZ	ZaX	̂fUdX	kaX̀X	ZaX	T̀clXdZ	_[	fcdUZX\mI	JKLn	opqQ	rpqpPS	sO	tsOPRuvPsRwS	txupqSyaX	bcYZ̀UdZc̀	[aUff	dcWWXYdX	Uff	bfU_W[	UY\	dU][X[	ch	UdZ_cYz	_Ydf]\_Yi	k_Zac]Z	f_W_ZUZ_cY	Uff	YcZ_dX	̀X{]_̀XWXYZ[	X̀fUZ_Yi	Zc	bfU_W[z	kaXZaX̀	_Y	dcYZ̀UdZz	Zc̀Zz	c̀	cZaX̀k_[Xz	UiU_Y[Z	ZaX	|kYX̀	Ù_[_Yi	c]Z	ch	c̀	̀XfUZX\	Zc	ZaX	bcYZ̀UdZ	_Y	[Z̀_dZ	Uddc̀\UYdX	k_Za	ZaX	̀X{]_̀XWXYZ[	ch	ZaX	bcYZ̀UdZ	ecd]WXYZ[	}_Ydf]\_Yi	k_Zac]Z	f_W_ZUZ_cY	[Z̀_dZ	dcŴ f_UYdX	k_Za	Uff	dcY\_Z_cY[	̂̀XdX\XYZ	Zc	ZaX	WU~_Yi	ch	[]da	bfU_W[	U[	̀X{]_̀X\	gV	ZaX	bcYZ̀UdZ	ecd]WXYZ[�	UY\	U[	̀X{]_̀X\	gV	Û f̂_dUgfX	fUkz	_Ydf]\_Yi	k_Zac]Z	f_W_ZUZ_cY	k_Za_Y	Uff	Û f̂_dUgfX	Z_WX	̂X̀_c\[	[̂Xd_h_X\	gV	Û f̂_dUgfX	fUkm	yaX	bcYZ̀UdZc̀	kU_jX[	Uff	dfU_W[	UY\	dU][X[	ch	UdZ_cY	YcZ	dcWWXYdX\	_Y	Uddc̀\UYdX	k_Za	Za_[	�XdZ_cY	��m�m		�cZk_Za[ZUY\_Yi	UYVZa_Yi	aX̀X_Y	c̀	Xf[XkaX̀X	_Y	ZaX	bcYZ̀UdZ	ecd]WXYZ[	Zc	ZaX	dcYZ̀ÙVz	bcYZ̀UdZc̀	[aUff	Ug[cf]ZXfV	UY\	[Z̀_dZfV	dcŴ fV	k_Za	�Xk	�c̀~	�ZUZX	�\]dUZ_cY	�Uk	�����m	I	JKL�	yaX	|kYX̀	[aUff	YcZ	gX	̀X[̂cY[_gfX	hc̀	\UWUiX[	c̀	hc̀	fc[[	ch	UYZ_d_̂UZX\	̂̀ch_Z[	c̀	UYV	cZaX̀	\UWUiX[	kaUZ[cXjX̀	cY	�c̀~	YcZ	̂X̀hc̀WX\	cY	Uddc]YZ	ch	UYV	ZX̀W_YUZ_cY	ch	ZaX	bcYZ̀UdZc̀	gV	ZaX	|kYX̀	c̀	gV	j_̀Z]X	ch	ZaX	|kYX̀�[	X�X̀d_[X	ch	_Z[	̀_iaZ	Zc	ZU~X	cjX̀	ZaX	bcYZ̀UdZc̀�[	�c̀~	̂]̀[]UYZ	Zc	Za_[	bcYZ̀UdZmI	JKL�	yaX	|kYX̀	[aUff	YcZ	gX	f_UgfX	Zc	ZaX	bcYZ̀UdZc̀	hc̀	̂]Y_Z_jX	\UWUiX[	cY	Uddc]YZ	ch	_Z[	ZX̀W_YUZ_cY	ch	ZaX	bcYZ̀UdZc̀	c̀	UYV	cZaX̀	UffXiX\	g̀XUda	ch	ZaX	bcYZ̀UdZ	gXZkXXY	|kYX̀	UY\	ZaX	bcYZ̀UdZc̀z	UY\	ZaX	bcYZ̀UdZc̀	aX̀XgV	X�̂ X̀[[fV	kU_jX[	_Z[	̀_iaZ	Zc	dfU_W	[]da	\UWUiX[	UiU_Y[Z	ZaX	|kYX̀mI	JKLJ�	yaX	bcYZ̀UdZc̀	aX̀XgV	X�̂ X̀[[fV	kU_jX[	UYV	̀_iaZ[	_Z	WUV	aUjX	_Y	fUk	c̀	_Y	X{]_ZV	Zc	fc[Z	gcY\_Yi	dÛUd_ZV	U[	U	̀X[]fZ	ch	UYV	ch	ZaX	UdZ_cY[	ch	ZaX	|kYX̀z	ZaX	�̀da_ZXdZ	c̀	ZaX	bcY[Z̀]dZ_cY	�UYUiX̀	ZU~XY	_Y	dcYYXdZ_cY	k_Za	ZaX	bcYZ̀UdZc̀�[	�c̀~	cY	ZaX	T̀clXdZmI	JKLJJ	yaX	bcYZ̀UdZc̀	UìXX[	UY\	Ud~YckfX\iX[	ZaUZ	̂UVWXYZ[	hc̀	ZaX	�c̀~	aUjX	gXXY	cgZU_YX\	Zàc]ia	cgf_iUZ_cY[	c̀	gcY\[	ka_da	aUjX	gXXY	[cf\	UhZX̀	̂]gf_d	̀XhX̀XY\]Wm		�Y	ZaX	XjXYZ	ZaX	�c̀~	_[	[][̂XY\X\	c̀	dUYdXfX\	U[	U	̀X[]fZ	ch	ZaX	c̀\X̀	ch	UYV	dc]̀Zz	UiXYdVz	\X̂ÙZWXYZz	XYZ_ZV	c̀	_Y\_j_\]Uf	aUj_Yi	l]̀_[\_dZ_cYz	c̀	_Y	ZaX	XjXYZ	ZaX	�c̀~	_[	[][̂XY\X\	c̀	dUYdXfX\	\]X	Zc	ZaX	hUdZ	ZaUZ	U	dc]̀Zz	UiXYdVz	\X̂ÙZWXYZz	XYZ_ZV	c̀	_Y\_j_\]Uf	aUj_Yi	l]̀_[\_dZ_cY	aU[	_[[]X\	UY	c̀\X̀z	ZaX	̀X[]fZ	ch	ka_da	_[	ZaUZ	ZaX	Uhc̀X[U_\	cgf_iUZ_cY[	c̀	gcY\[	ÙX	Yc	fcYiX̀	UjU_fUgfX	hc̀	̂UVWXYZ	hc̀	ZaX	�c̀~z	ZaX	bcYZ̀UdZc̀	X�̂ X̀[[fV	UìXX[	ZaUZ	_Z	[aUff	gX	[cfXfV	XYZ_ZfX\	Zc	̂UVWXYZ	hc̀	�c̀~	UddcŴ f_[aX\	]YZ_f	U	YcZ_dX	ch	[][̂XY[_cY	c̀	dUYdXffUZ_cY	_[	[X̀jX\	]̂cY	_Zm		yaX	bcYZ̀UdZc̀	X�̂ X̀[[fV	kU_jX[	UYV	UY\	Uff	̀_iaZ[	Zc	_Y[Z_Z]ZX	UY	UdZ_cYz	dfU_Wz	dU][X	ch	UdZ_cY	c̀	[_W_fÙ	hc̀	UYV	\UWUiX[	_Z	WUV	[]hhX̀	U[	U	̀X[]fZ	ch	ZaX	[][̂XY[_cY	c̀	dUYdXffUZ_cY	ch	ZaX	�c̀~	UY\�c̀	_Z[	bcYZ̀UdZ	̂]̀[]UYZ	Zc	Za_[	[XdZ_cYmI	JKLJ��Z	_[	ZaX	_YZXYZ	UY\	]Y\X̀[ZUY\_Yi	ch	ZaX	̂ÙZ_X[	Zc	Za_[	bcYZ̀UdZ	ZaUZ	XUda	UY\	XjX̀V	̂̀cj_[_cY	ch	fUk	̀X{]_̀X\	Zc	gX	_Y[X̀ZX\	_Y	Za_[	bcYZ̀UdZ	[aUff	gX	UY\	_[	_Y[X̀ZX\	aX̀X_Ym	�]̀ZaX̀Wc̀Xz	_Z	_[	aX̀XgV	[Z_̂]fUZX\	ZaUZ	XjX̀V	[]da	^̀cj_[_cY	_[	Zc	gX	\XXWX\	Zc	gX	_Y[X̀ZX\	aX̀X_Yz	UY\	_hz	Zàc]ia	W_[ZU~X	c̀	cZaX̀k_[Xz	UYV	[]da	̂̀cj_[_cY	_[	YcZ	_Y[X̀ZX\z	c̀	_[	YcZ	_Y[X̀ZX\	_Y	dc̀̀XdZ	hc̀Wz	ZaXY	Za_[	bcYZ̀UdZ	[aUff	hc̀Zak_Za	gX	\XXWX\	UWXY\X\	gV	[]da	_Y[X̀Z_cY	[c	U[	Zc	dcŴ fV	[Z̀_dZfV	k_Za	ZaX	fUkmI	JKLJK	rpQOSL	�Z	Uff	Z_WX[z	bcYZ̀UdZc̀	[aUff	h]ffV	UY\	̂̀cŴ ZfV	̂UV	UY\	\_[daÙiX	UYV	UY\	Uff	dcWW_ZWXYZ[	UY\	dfU_W[	UY\	Zc	ZaX	h]ffX[Z	X�ZXYZ	̂X̀W_ZZX\	gV	fUkz	kacffV	\XhXY\z	̂̀cZXdZz	_Y\XWY_hV	UY\	acf\	aÙWfX[[	|kYX̀	}UY\	_Z[	gcÙ\	WXWgX̀[z	chh_dX̀[z	\_̀XdZc̀[z	UiXYZ[z	[X̀jUYZ[z	XŴ fcVXX[�	h̀cW	UY\	UiU_Y[Z	UYV	UY\	Uff	WXdaUY_d[�	c̀	WUZX̀_UfWXY[�	f_XY[	c̀	dfU_W[	gV	�]gdcYZ̀UdZc̀[	c̀	cZaX̀[	_Y	dcYYXdZ_cY	k_Za	ZaX	�c̀~	UY\	UiU_Y[Z	Uff	\UWUiX[z	f_Ug_f_ZVz	dc[Z	UY\	X�̂XY[X	Ù_[_Yi	c]Z	ch	c̀	̀XfUZX\	ZaX̀XZc	}kaXZaX̀	\_̀XdZ	c̀	dcY[X{]XYZ_Uf	YcZk_Za[ZUY\_Yi	UYV	̂̀cj_[_cY[	ch	ZaX	bcYZ̀UdZ	Zc	ZaX	dcYZ̀ÙV�	UY\	_Ydf]\_Yi	Uff	̀XU[cYUgfX	UZZc̀YXV[�	hXX[	}UY\	Uf[c	_Ydf]\_Yiz	k_Zac]Z	f_W_ZUZ_cYz	UZZc̀YXV[�	hXX[	UY\	X�̂XY[X[	_Yd]̀̀X\	_Y	UYV	Û X̂Uf[z	c̀	UYV	XYhc̀dXWXYZ	ch	ZaX	cgf_iUZ_cY[	]Y\X̀	Za_[	̂̀cj_[_cYz	c̀	XYhc̀dXWXYZ	ch	UYV	l]\iWXYZ	UY\	dcffXdZ_cY	aX̀X]Y\X̀�m	�Y	dcYYXdZ_cY	k_Za	ZaX	hc̀Xic_Yiz	Uff	WXdaUY_d[�	c̀	WUZX̀_UfWXY[�	f_XY[	ka_da	̀XfUZX	Zc	ZaX	�c̀~	ch	Za_[	bcYZ̀UdZ	[aUff	gX	̀XWcjX\z	\_[daÙiX\	c̀	gcY\X\	gV	bcYZ̀UdZc̀	k_Za_Y	Za_̀ZV	}���	\UV[	ch	YcZ_dX	h̀cW	|kYX̀m	�h	bcYZ̀UdZc̀	hU_f[	Zc	dcWWXYdX	ZaX	̂̀cdX[[	Zc	\_[daÙiX	c̀	̀XWcjX	ZaX	f_XY	k_Za_Y	h_jX	}��	g][_YX[[	\UV[	UhZX̀	YcZ_dX	ch	ZaX	f_XYz	UY\	YcZ_hV	|kYX̀	ZaX̀Xch	_Y	k̀_Z_Yiz	c̀	_h	bcYZ̀UdZc̀	ZaX̀XUhZX̀	hU_f[	Zc	\_f_iXYZfV	̂̀c[Xd]ZX	[]da	\_[daÙiX	c̀	̀XWcjUf	Zc	ZaX	[UZ_[hUdZ_cY	ch	|kYX̀	_Y	_Z[	[cfX	\_[d̀XZ_cYz	|kYX̀	[aUffz	k_Zac]Z	f_W_ZUZ_cY	Zc	bcYZ̀UdZc̀�[	h]ff	_Y\XWY_h_dUZ_cY	cgf_iUZ_cY	]Y\X̀	Za_[	�XdZ_cYz	aUjX	ZaX	̀_iaZ	Zc	X̀WcjXz	\_[daÙiX	c̀	gcY\	[]da	f_XY	UY\	\X\]dZ	ZaX	dc[Z	ZaX̀Xch	}_Ydf]\_Yi	ZaX	UWc]YZ	̂U_\	c̀	gcY\X\	̂f][	̀XU[cYUgfX	UZZc̀YXV[�	hXX[	UY\	\_[g]̀[XWXYZ[�	h̀cW	UYV	̂UVWXYZ	\]X	ZaX	bcYZ̀UdZc̀m
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I	JKLJMNO	PQQRSTUVTWX	WYPTQZVYX	[OT\V]PT[VX	Q̂_̀VWWRTS	OY	OWaVY	bRQcOQRWROT	OZ	P̀̀	OY	PT]	cPYW	OZ	WaV	dOTWYP[WX	OY	OZ	PT]	OZ	WaV	UOTV]Q	b̂V	OY	WO	_V[OUV	b̂V	WaVYV̂TbVYX	OY	OZ	PT]	YRSaWX	WRẀV	OY	RTWVYVQW	WaVYVRT	_]	dOTWYP[WOY	WO	PT]	cVYQOT	OY	VTWRW]	eR̀̀	_V	cVYURWWVb	OY	P̀̀OeVb	eRWaÔW	WaV	cYV\RÔQ	[OTQVTWX	RT	eYRWRTSX	OZ	WaV	feTVYg	I	JKLJh	ijklm	noopqrkstruI	JKLJhLJ		vaV	dOTWYP[WOY	QaP̀̀	UPRTWPRT	cÒR[RVQ	OZ	VUc̀O]UVTW	PQ	ZÒ̀OeQwLJ	 vaV	dOTWYP[WOY	PTb	WaV	dOTWYP[WOYxQ	Q̂_[OTWYP[WOYQ	QaP̀̀	TOW	bRQ[YRURTPWV	PSPRTQW	PT]	VUc̀O]VV	OY	Pcc̀R[PTW	ZOY	VUc̀O]UVTW	_V[P̂QV	OZ	YP[VX	YV̀RSROTX	[ÒOYX	QVyX	SVTbVYX	OY	TPWROTP̀	OYRSRTX	OY	PT]	OWaVY	Pcc̀R[P_̀V	bRQ[YRURTPWOY]	[̀PQQRZR[PWROT	RT	QWPWV	OY	ZVbVYP̀	̀Peg	vaV	dOTWYP[WOY	QaP̀̀	WPzV	PZZRYUPWR\V	P[WROT	WO	VTQ̂YV	WaPW	Pcc̀R[PTWQ	PYV	VUc̀O]VbX	PTb	WaPW	VUc̀O]VVQ	PYV	WYVPWVb	b̂YRTS	VUc̀O]UVTW	eRWaÔW	YVSPYb	WO	WaVRY	YP[VX	YV̀RSROTX	[ÒOYX	QVyX	SVTbVYX	OY	TPŴYP̀	OYRSRTX	OY	PT]	OWaVY	Pcc̀R[P_̀V	bRQ[YRURTPWOY]	[̀PQQRZR[PWROT	̂TbVY	QWPWV	OY	ZVbVYP̀	̀Peg	{̂[a	P[WROT	QaP̀̀	RT[̀̂bVX	_̂W	TOW	_V	̀RURWVb	WOX	WaV	ZÒ̀OeRTSw	VUc̀O]UVTWX	̂cSYPbRTSX	bVUOWROT	OY	WYPTQZVY|	YV[ŶRWUVTW	OY	YV[ŶRWUVTW	Pb\VYWRQRTS|	P̀]OZZ	OY	WVYURTPWROT|	YPWVQ	OZ	cP]	OY	OWaVY	ZOYUQ	OZ	[OUcVTQPWROT|	PTb	QV̀V[WROT	ZOY	WYPRTRTSX	RT[̀̂bRTS	PccYVTWR[VQaRcg	vaV	dOTWYP[WOY	PSYVVQ	WO	cOQW	RT	[OTQcR[̂ÔQ	c̀P[VQX	P\PR̀P_̀V	WO	VUc̀O]VVQ	PTb	Pcc̀R[PTWQ	ZOY	VUc̀O]UVTWX	TOWR[V	QVWWRTS	ZOYWa	WaV	cÒR[RVQ	OZ	TOT}bRQ[YRURTPWROTgL~	 vaV	dOTWYP[WOY	PTb	WaV	dOTWYP[WOYxQ	Q̂_[OTWYP[WOYQ	QaP̀̀X	RT	P̀̀	QÒR[RWPWROTQ	OY	Pb\VYWRQVUVTW	ZOY	VUc̀O]VVQ	c̀P[Vb	_]	WaVU	OY	OT	WaVRY	_VaP̀ZX	QWPWV	WaPW	P̀̀	�̂P̀RZRVb	Pcc̀R[PTWQ	eR̀̀	YV[VR\V	[OTQRbVYPWROT	ZOY	VUc̀O]UVTW	eRWaÔW	YVSPYb	WO	YP[VX	YV̀RSROTX	[ÒOYX	QVyX	SVTbVYX	OY	TPWROTP̀	OYRSRTX	PTb	OWaVY	Pcc̀R[P_̀V	bRQ[YRURTPWOY]	[̀PQQRZR[PWROTQ	̂TbVY	QWPWV	OY	ZVbVYP̀	̀PegI	JKLJ�	�l��	�lr��I	JKLJ�LJ	vaV	dOTWYP[WOY	QaP̀̀	[OUc̀]	eRWa	�YV\PR̀RTS	�PSV	�PWVQ	RQQ̂Vb	PTb	cVYRObR[P̀̀]	̂cbPWVbX	_]	WaV	NVe	�OYz	{WPWV	�VcPYWUVTW	OZ	�P_OYX	ZOY	WaV	̀O[PWROT	PTb	b̂YPWROT	OZ	WaV	�YO�V[Wg������i	JM			�i�������n�	n�	����i���n�	n�	��i	�n������I	JMLJ	��q�tslrtps	�u	r��	�psrql�rpqI	JMLJLJ	vaV	dOTWYP[WOY	UP]	WVYURTPWV	WaV	dOTWYP[W	RT	WaV	UPTTVY	cYO\RbVb	aVYVRT_V̀Oe	RZ	WaV	�OYz	RQ	QWOccVb	ZOY	P	cVYROb	OZ	TRTVW]	��� 	[OTQV[̂WR\V	bP]Q	WaYÔSa	TO	P[W	OY	ZP̂ Ẁ	OZ	WaV	dOTWYP[WOYX	P	{̂_[OTWYP[WOYX	P	{̂_}Q̂_[OTWYP[WOYX	WaVRY	PSVTWQ	OY	VUc̀O]VVQX	OY	PT]	OWaVY	cVYQOTQ	OY	VTWRWRVQ	cVYZOYURTS	cOYWROTQ	OZ	WaV	�OYzX	̂TbVY	bRYV[W	OY	RTbRYV[W	[OTWYP[W	eRWa	WaV	dOTWYP[WOYX	ZOY	PT]	OZ	WaV	ZÒ̀OeRTS	YVPQOTQwLJ ¡QQ̂PT[V	OZ	PT	OYbVY	OZ	P	[ÔYW	OY	OWaVY	ĉ_̀R[	P̂WaOYRW]	aP\RTS	�̂YRQbR[WROT	WaPW	YV�̂RYVQ	P̀̀	�OYz	WO	_V	QWOccVb|L~ ¢T	P[W	OZ	SO\VYTUVTWX	Q̂[a	PQ	P	bV[̀PYPWROT	OZ	TPWROTP̀	VUVYSVT[]X	WaPW	YV�̂RYVQ	P̀̀	�OYz	WO	_V	QWOccVb|	OYLK £V[P̂QV	dOTWYP[WOY	aPQ	PccYOcYRPWV̀]	QWOccVb	�OYz	ĉYQ̂PTW	WO	{V[WROT	�g¤	P_O\V|	I	JMLJL~	vaV	dOTWYP[WOY	UP]	WVYURTPWV	WaV	dOTWYP[W	RT	WaV	UPTTVY	cYO\RbVb	aVYVRT_V̀Oe	RZX	WaYÔSa	TO	P[W	OY	ZP̂ Ẁ	OZ	WaV	dOTWYP[WOYX	P	{̂_[OTWYP[WOYX	P	{̂_}Q̂_[OTWYP[WOYX	WaVRY	PSVTWQ	OY	VUc̀O]VVQX	OY	PT]	OWaVY	cVYQOTQ	OY	VTWRWRVQ	cVYZOYURTS	cOYWROTQ	OZ	WaV	�OYzX	̂TbVY	bRYV[W	OY	RTbRYV[W	[OTWYP[W	eRWa	WaV	dOTWYP[WOYX	YVcVPWVb	Q̂QcVTQROTQX	bV̀P]QX	OY	RTWVYŶcWROTQ	OZ	WaV	VTWRYV	�OYz	_]	WaV	feTVY	PQ	bVQ[YR_Vb	RT	{V[WROT	¥¦g§X	[OTQWRŴWV	RT	WaV	PSSYVSPWV	UOYV	WaPT	¥��	cVY[VTW	OZ	WaV	WOWP̀	T̂U_VY	OZ	bP]Q	Q[aVb̂ V̀b	ZOY	[OUc̀VWROTX	OY	¥̈�	bP]Q	RT	PT]	§©ª}bP]	cVYRObX	eaR[aV\VY	RQ	V̀QQgI	JMLJLK	¡Z	OTV	OZ	WaV	YVPQOTQ	bVQ[YR_Vb	RT	{V[WROT	¥¦g¥g¥	OY	¥¦g¥g̈	VyRQWQX	WaV	dOTWYP[WOY	UP]X	̂cOT	ZÔYWVVT	�¥¦ 	bP]Qx	TOWR[V	WO	WaV	feTVYX	dOTQWŶ[WROT	«PTPSVY	PTb	¢Y[aRWV[WX	WVYURTPWV	WaV	dOTWYP[W	̂T̀VQQ	�_̂W	TOW	RT	WaV	RTQWPT[V	WaV	V\VTW	RT	{V[WROT	¥¦g¥g̈	RQ	Pcc̀R[P_̀V 	Q̂[a	YVPQOT	RQ	[̂YVb	cYROY	WO	WaV	VycRYPWROT	OZ	QPRb	TOWR[V	cVYROb	�OY	RZ	Q̂[a	_YVP[a	_]	RWQ	TPŴYV	[PTTOW	_V	[̂YVb	eRWaRT	Q̂[a	TOWR[V	cVYRObX	feTVY	aPQ	bR̀RSVTẀ]	[OUUVT[Vb	WO	[̂YV	Q̂[a	_YVP[a	PTb	RT	SOOb	ZPRWa	[OTWRT̂VQ	WO	[OUc̀VWV	Q̂[a	[̂YV 	PTb	OT̀]	YV[O\VY	ZYOU	WaV	feTVY	cP]UVTW	ZOY	�OYz	VyV[̂WVbX	PQ	eV̀̀	PQ	O\VYaVPb	PTb	cYOZRW	PW	P	YPWV	TOW	SYVPWVY	WaPT	¥�¬	OT	Q̂[a	�OYz		WaYÔSa	WaV	VZZV[WR\V	bPWV	OZ	WVYURTPWROT	RT	[OUc̀RPT[V	eRWa	WaV	dOTWYP[W	�O[̂UVTWQX	RW	_VRTS	̂TbVYQWOOb	PTb	PSYVVbX	aOeV\VYX	WaPW	WaPW	feTVY	QaP̀̀	RT[̂Y	TO	OWaVY	R̀P_R̀RW]	WO	dOTWYP[WOY	_]	YVPQOT	OZ	Q̂[a	WVYURTPWROTX	eRWa	RW	_VRTS	ẐYWaVY	̂TbVYQWOOb	PTb	PSYVVb	WaPW	WaV	feTVY	QaP̀̀	TOW	_V	YVQcOTQR_̀V	ZOY	OY	YV�̂RYVb	WO	cP]	dOTWYP[WOY	ZOY	PT]	[OQWQ	OY	bPUPSVQ	ZOY	̀OQQ	OZ	PTWR[RcPWVb	O\VYaVPb	PTbOY	cYOZRW	OT	�OYz	TOW	cVYZOYUVb	OT	P[[ÔTW	OZ	PT]	WVYURTPWROT	bVQ[YR_Vb	RT	WaRQ	{V[WROT	¥¦g¥	PTb	RWQ	Q̂_QV[WROTQgI	JMLJLM	¡Z	WaV	�OYz	RQ	QWOccVb	ZOY	P	cVYROb	OZ	©�	[OTQV[̂WR\V	bP]Q	WaYÔSa	TO	P[W	OY	ZP̂ Ẁ	OZ	WaV	dOTWYP[WOYX	P	{̂_[OTWYP[WOYX	P	{̂_}Q̂_[OTWYP[WOYX	OY	WaVRY	PSVTWQ	OY	VUc̀O]VVQX	OY	PT]	OWaVY	cVYQOTQ	cVYZOYURTS	cOYWROTQ	OZ	WaV	



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��./0.��	1(	��	��2��2���0	�#��	3�#��	4�����0�0��05	-����	�6����%	��	��2�72���/!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D�5E/�E�0�EF GH

IJKL	MNOPQRN	STN	UVWNK	TPR	KNXNPSNYZ[	\P]ZNY	SJ	\QZ\]ZZ	STN	UVWNK̂R	JMZ]_PS]JWR	QWYNK	STN	̀JWSKPOS	aJOQbNWSR	V]ST	KNRXNOS	SJ	bPSSNKR	]bXJKSPWS	SJ	STN	XKJ_KNRR	J\	STN	IJKLc	STN	̀JWSKPOSJK	bP[c	QXJW	RNdNW	PYY]S]JWPZ	YP[R̂	WJS]ON	SJ	STN	UVWNKc	̀JWRSKQOS]JW	ePWP_NK	PWY	fKOT]SNOSc	SNKb]WPSN	STN	̀JWSKPOS	PWY	KNOJdNK	\KJb	STN	UVWNK	PR	XKJd]YNY	]W	gNOS]JW	hijhjkjl	mnop	qrstuvwxuyv	z{	x|r	}~vrs	�ys	�w��rl	mnopom	�TN	UVWNK	bP[	SNKb]WPSN	STN	̀JWSKPOS	]\	STN	̀JWSKPOSJKom KN\QRNR	JK	\P]ZR	SJ	RQXXZ[	NWJQ_T	XKJXNKZ[	RL]ZZNY	VJKLNKR	JK	XKJXNK	bPSNK]PZR�op \P]ZR	SJ	bPLN	XP[bNWS	SJ	gQMOJWSKPOSJKR	JK	RQXXZ]NKR	]W	POOJKYPWON	V]ST	STN	KNRXNOS]dN	P_KNNbNWSR	MNSVNNW	STN	̀JWSKPOSJK	PWY	STN	gQMOJWSKPOSJKR	JK	RQXXZ]NKR�o� Y]RKN_PKYR	PXXZ]OPMZN	ZPVRc	RSPSQSNRc	JKY]WPWONRc	OJYNRc	KQZNR	PWY	KN_QZPS]JWRc	JK	ZPV\QZ	JKYNKR	J\	P	XQMZ]O	PQSTJK]S[�on \P]ZR	SJ	\QKW]RT	STN	UVWNK	V]ST	PRRQKPWONR	RPS]R\POSJK[	SJ	STN	UVWNK	Nd]YNWO]W_	STN	̀JWSKPOSJK̂R	PM]Z]S[	SJ	OJbXZNSN	STN	IJKL	]W	OJbXZ]PWON	V]ST	PZZ	KN�Q]KNbNWS	J\	STN	̀JWSKPOS	aJOQbNWSR�o� \P]ZR	SJ	LNNX	STN	�KJ�NOS	\KNN	\KJb	RSK]LNRc	VJKL	RSJXXP_NRc	RZJVYJVWRc	ZJOLJQSRc	JK	JSTNK	Y]RKQXS]dN	POS]d]S[��o ]R	PY�QY_NY	P	MPWLKQXS	JK	]WRJZdNWSc	JK	bPLN	P	_NWNKPZ	PRR]_WbNWS	\JK	STN	MNWN\]S	J\	P	̀JWSKPOSJK̂R	OKNY]SJKRc	P	SKQRSNN	JK	KNON]dNK	]R	PXXJ]WSNY	\JK	̀JWSKPOSJK	JK	\JK	PW[	J\	]SR	XKJXNKS[c	JK	\]ZNR	P	XNS]S]JW	SJ	SPLN	PYdPWSP_N	J\	PW[	YNMSJK̂R	POS	JK	SJ	KNJK_PW]�N	QWYNK	MPWLKQXSO[	JK	R]b]ZPK	ZPVR��o KN\QRNR	JK	\P]ZR	SJ	OJKKNOS	YN\]O]NWS	IJKL	XNK\JKbNY	M[	]S��o Y]RKN_PKYR	STN	]WRSKQOS]JWR	J\	STN	̀JWRSKQOS]JW	ePWP_NKc	fKOT]SNOS	JK	JVWNK	�VTNW	RQOT	]WRSKQOS]JWR	PKN	MPRNY	JW	STN	KN�Q]KNbNWSR	J\	STN	̀JWSKPOS	aJOQbNWSR��	JKo� JSTNKV]RN	YJNR	WJS	\QZZ[	OJbXZ[	V]ST	STN	̀JWSKPOS	aJOQbNWSRjl	mnopop	ITNW	PW[	J\	STN	KNPRJWR	YNROK]MNY	]W	gNOS]JW	hij�jh	N�]RSc	P\SNK	OJWRQZSPS]JW	V]ST	STN	̀JWRSKQOS]JW	ePWP_NKc	PWY	QXJW	ONKS]\]OPS]JW	M[	STN	fKOT]SNOS	STPS	RQ\\]O]NWS	OPQRN	N�]RSR	SJ	�QRS]\[	RQOT	POS]JWc	STN	UVWNK	bP[c	V]STJQS	XKN�QY]ON	SJ	PW[	JSTNK	K]_TSR	JK	KNbNY]NR	J\	STN	UVWNK	PWY	P\SNK	_]d]W_	STN	̀JWSKPOSJK	PWY	STN	̀JWSKPOSJK̂R	RQKNS[	RNdNW	���	YP[R̂	VK]SSNW	WJS]ONc	SNKb]WPSN	NbXZJ[bNWS	J\	STN	̀JWSKPOSJK	PWY	bP[c	RQM�NOS	SJ	PW[	XK]JK	K]_TSR	J\	STN	RQKNS[�om ��OZQYN	STN	̀JWSKPOSJK	\KJb	STN	R]SN	PWY	SPLN	XJRRNRR]JW	J\	PZZ	bPSNK]PZRc	N�Q]XbNWSc	SJJZRc	PWY	OJWRSKQOS]JW	N�Q]XbNWS	PWY	bPOT]WNK[	STNKNJW	JVWNY	M[	STN	̀JWSKPOSJK�op �PLN	XJRRNRR]JW	J\	bPSNK]PZR	RSJKNY	J\\�R]SN	M[	STN	̀JWSKPOSJK�op fOONXS	PRR]_WbNWS	J\	RQMOJWSKPOSR	XQKRQPWS	SJ	gNOS]JW	�ji�	PWYo� �]W]RT	STN	IJKL	M[	VTPSNdNK	KNPRJWPMZN	bNSTJY	STN	UVWNK	bP[	YNNb	N�XNY]NWSj	�TN	WJS]ON	XKJd]R]JW	]W	ST]R	gNOS]JW	hij�j�	]R	\JK	]W\JKbPS]JWPZ	XQKXJRNR	JWZ[	PWY	]S	]R	N�XKNRRZ[	P_KNNY	STPS	STN	J̀WSKPOSJK	RTPZZ	TPdN	WJ	K]_TS	SJ	OQKNjl	mnopo�	ITNW	STN	UVWNK	SNKb]WPSNR	STN	̀JWSKPOS	\JK	JWN	J\	STN	KNPRJWR	RSPSNY	]W	gNOS]JW	hij�jhc	STN	̀JWSKPOSJK	RTPZZ	WJS	MN	NWS]SZNY	SJ	KNON]dN	\QKSTNK	XP[bNWS	QWS]Z	STN	IJKL	]R	\]W]RTNYjl	mnopon	�\	STN	QWXP]Y	MPZPWON	J\	STN	̀JWSKPOS	gQb	N�ONNYR	OJRSR	J\	\]W]RT]W_	STN	IJKLc	]WOZQY]W_	OJbXNWRPS]JW	\JK	STN	̀JWRSKQOS]JW	ePWP_NK̂R	PWY	fKOT]SNOŜR	�]WOZQY]W_	STN]K	OJWRQZSPWSR̂�	RNKd]ONR	PWY	N�XNWRNR	bPYN	WNONRRPK[	STNKNM[c	PWY	]WOZQY]W_	UVWNK̂R		PSSJKWN[R̂	\NNR	�]WOZQY]W_	\JK	PXXNPZR	PWY	NW\JKONbNWS	J\	STN	JMZ]_PS]JWR	QWYNK	ST]R	XKJd]R]JW	JK	NW\JKONbNWS	J\	PW[	�QY_bNWS	PWY	OJZZNOS]JW	TNKNQWYNK�	PWY	JSTNK	YPbP_NR	]WOQKKNY	M[	STN	UVWNK	PWY	WJS	N�XKNRRZ[	VP]dNYc	RQOT	N�ONRR	RTPZZ	MN	XP]Y	SJ	STN	̀JWSKPOSJKj	�\	RQOT	OJRSR	PWY	YPbP_NR	�]WOZQY]W_	UVWNK̂R	PSSJKWN[R̂	\NNR	YNROK]MNY	TNKN]W�	N�ONNY	STN	QWXP]Y	MPZPWONc	STN	̀JWSKPOSJK	RTPZZ	XP[	STN	Y]\\NKNWON	SJ	STN	UVWNKj	�TN	PbJQWS	SJ	MN	XP]Y	SJ	STN	̀JWSKPOSJK	JK	UVWNKc	PR	STN	OPRN	bP[	MNc	RTPZZc	QXJW	PXXZ]OPS]JWc	MN	ONKS]\]NY	M[	STN	�W]S]PZ	aNO]R]JW	ePLNK	P\SNK	OJWRQZSPS]JW	V]ST	STN	̀JWRSKQOS]JW	ePWP_NKc	PWY	ST]R	JMZ]_PS]JW	\JK	XP[bNWS	RTPZZ	RQKd]dN	SNKb]WPS]JW	J\	STN	̀JWSKPOSjl	mno�	����rv�uyv	z{	x|r	}~vrs	�ys	�yv�rvurv�rl	mno�om	�TN	UVWNK	bP[c	V]STJQS	OPQRNc	JKYNK	STN	̀JWSKPOSJK	]W	VK]S]W_	SJ	RQRXNWYc	YNZP[	JK	]WSNKKQXS	STN	IJKLc	]W	VTJZN	JK	]W	XPKS	\JK	RQOT	XNK]JY	J\	S]bN	PR	STN	UVWNK	bP[	YNSNKb]WNj		�TN	̀JWSKPOSJK	RTPZZ	OJWS]WQN	SJ	XNK\JKb	STPS	XJKS]JW	J\	]SR	IJKL	STPS	TPR	WJS	MNNW	RQRXNWYNYc	YNZP[NYc	JK	]WSNKKQXSNYc	PWY	RTPZZ	XKJXNKZ[	XKJSNOS	PWY	RNOQKN	STN	XJKS]JW	J\	]SR	IJKL	RJ	RQRXNWYNYc	YNZP[NY	JK	]WSNKKQXSNYj
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I	JKLMLN	OPQ	RSTUVWXU	OYZQ	[PW\\	]Q	Ŵ_̀[UQ̂	aSV	YTXVQW[Q[	YT	UPQ	UYZQ	XẀ[Q̂	]b	[̀[cQT[YSTd	̂Q\Wbd	SV	YTUQVV̀cUYST	T̀̂QV	eQXUYST	fghihfd	YU	]QYTj	QkcVQ[[\b	WjVQQ̂	UPWU	UPQ	lmTQV	[PW\\	YTX̀V	TS	\YW]Y\YUb	US	RSTUVWXUSV	]b	VQW[ST	Sa	[̀XP	[̀[cQT[YSTd	̂Q\Wb	SV	YTUQVV̀cUYST	QkXQcU	UPWU	RSTUVWXU	ZWb	VQǹQ[U	WT	QkUQT[YST	Sa	YU[	UYZQ	US	XSZc\QUQ	YU[	oSVp	YT	WXXSV̂WTXQ	mYUP	UPQ	RSTUVWXU	qSX̀ZQTU[h		rS	Ŵ_̀[UZQTU	[PW\\	]Q	ZŴQ	US	UPQ	QkUQTUsLJ UPWU	cQVaSVZWTXQ	Y[d	mW[d	SV	mS̀\̂	PWtQ	]QQTd	[S	[̀[cQT̂Q̂d	̂Q\WbQ̂d	SV	YTUQVV̀cUQ̂d	]b	WTSUPQV	XẀ[Q	aSV	mPYXP	UPQ	RSTUVWXUSV	Y[	VQ[cST[Y]\QuLN UPWU	WT	QǹYUW]\Q	Ŵ_̀[UZQTU	Y[	ZŴQ	SV	̂QTYQ̂	̀T̂QV	WTSUPQV	cVStY[YST	Sa	UPY[	RSTUVWXUu	SVhv RSTUVWXUSV	mWYtQ[	YU	VYjPU[	US	WT	Ŵ_̀[UZQTU	]b	ScQVWUYST	Sa	WTb	SUPQV	cVStY[YST	Sa	UPQ	RSTUVWXU	qSX̀ZQTU[I	JKLK	wxyz{|}~{�|	��	~�x	��|xy	��y	��|�x|{x|�xI	JKLKLJ	OPQ	lmTQV	ZWbd	WU	WTb	UYZQd	UQVZYTWUQ	UPQ	RSTUVWXU	aSV	UPQ	lmTQV�[	XSTtQTYQTXQ	WT̂	mYUPS̀U	XẀ[Qh		OQVZYTWUYST	[PW\\	]Q	QaaQXUYtQ	YZZQ̂YWUQ\b	̀cST	̂Q\YtQVb	Sa	lmTQV�[	mVYUUQT	TSUYXQ	US	RSTUVWXUSV	̀T\Q[[	[cQXYaYQ̂	SUPQVmY[Q	]b	lmTQV	YT	mVYUYTj	YT	[̀XP	TSUYXQhI	JKLKLN	�cST	VQXQYcU	Sa	mVYUUQT	TSUYXQ	aVSZ	UPQ	lmTQV	Sa	[̀XP	UQVZYTWUYST	aSV	UPQ	lmTQV�[	XSTtQTYQTXQd	UPQ	RSTUVWXUSV	[PW\\LJ XQW[Q	ScQVWUYST[	W[	̂YVQXUQ̂	]b	UPQ	lmTQV	YT	UPQ	TSUYXQuLN UWpQ	WXUYST[	TQXQ[[WVbd	SV	UPWU	UPQ	lmTQV	ZWb	̂YVQXUd	aSV	UPQ	cVSUQXUYST	WT̂	cVQ[QVtWUYST	Sa	UPQ	oSVpu	WT̂LM QkXQcU	aSV	oSVp	̂YVQXUQ̂	US	]Q	cQVaSVZQ̂	cVYSV	US	UPQ	QaaQXUYtQ	̂WUQ	Sa	UQVZYTWUYST	[UWUQ̂	YT	UPQ	TSUYXQ	SV	aSV	è]XSTUVWXUSV[	aSV	mPYXP	lmTQV	WXXQcU[	W[[YjTZQTU	W[	cVStŶQ̂	YT	UPQ	RSTUVWXU	qSX̀ZQTU[	WT̂	[cQXYaYQ̂	YT	UPQ	TSUYXQd	UQVZYTWUQ	W\\	QkY[UYTj	[̀]XSTUVWXU[	WT̂	c̀VXPW[Q	SV̂QV[	WT̂	QTUQV	YTUS	TS	àVUPQV	[̀]XSTUVWXU[	WT̂	c̀VXPW[Q	SV̂QV[hI	JKLKLM	�a	UPQ	RSTUVWXUSV�[	oSVp	Y[	[S	UQVZYTWUQ̂d	UPQ	lmTQV	[PW\\	TSU	]Q	\YW]\Q	US	UPQ	RSTUVWXUSV	]b	VQW[ST	Sa	[̀XP	UQVZYTWUYST	QkXQcU	UPWU	UPQ	RSTUVWXUSV	[PW\\	]Q	QTUYU\Q̂	US	cWbZQTU	aSV	UPQ	oSVp	YU	PW[	cVScQV\b	QkQX̀UQ̂	UPS̀jP	UPQ	QaaQXUYtQ	̂WUQ	Sa	UQVZYTWUYST	YT	XSZc\YWTXQ	mYUP	UPQ	RSTUVWXU	qSX̀ZQTU[d	YTX\̀̂ YTj	VQW[STW]\Q	StQVPQŴ	WT̂	cVSaYU	ST	[̀XP	oSVp	QkQX̀UQ̂	�mYUP	UPQ	]W[Y[	aSV	[̀XP	cWbZQTU	W[	cVStŶQ̂	YT	UPQ	RSTUVWXU	qSX̀ZQTU[�u	YU	]QYTj	WjVQQ̂	WT̂	T̀̂QV[USŜd	PSmQtQVd	UPWU	lmTQV	[PW\\	YTX̀V	TS	SUPQV	\YW]Y\YUb	US	RSTUVWXUSV	]b	VQW[ST	Sa	[̀XP	UQVZYTWUYSTd	mYUP	YU	]QYTj	àVUPQV	WjVQQ̂	WT̂	̀T̂QV[USŜ	UPWU	UPQ	lmTQV	[PW\\	TSU	]Q	VQ[cST[Y]\Q	aSV	SV	VQǹYVQ̂	US	cWb	RSTUVWXUSV	aSV	WTb	XS[U[	SV	̂WZWjQ[	aSV	\S[[	Sa	WTUYXYcWUQ̂	StQVPQŴ	WT̂�SV	cVSaYU	ST	oSVp	TSU	cQVaSVZQ̂	ST	WXXS̀TU	Sa	WTb	UQVZYTWUYST	Q̂[XVY]Q̂	YT	UPY[	eQXUYST	fghg	WT̂	YU[	[̀][QXUYST[	��w����	J�			������	���	�����w��I	J�LJ	��}{z�I	J�LJLJ	�x�{|{~{�|L	�	R\WYZ	Y[	W	̂QZWT̂	SV	W[[QVUYST	]b	STQ	Sa	UPQ	cWVUYQ[	[QQpYTjd	W[	W	ZWUUQV	Sa	VYjPUd	cWbZQTU	Sa	ZSTQbd	W	XPWTjQ	YT	UPQ	RSTUVWXU	OYZQd	SV	SUPQV	VQ\YQa	mYUP	VQ[cQXU	US	UPQ	UQVZ[	Sa	UPQ	RSTUVWXUh	OPQ	UQVZ	�R\WYZ�	W\[S	YTX\̀̂ Q[	SUPQV	̂Y[c̀UQ[	WT̂	ZWUUQV[	YT	ǹQ[UYST	]QUmQQT	UPQ	lmTQV	WT̂	RSTUVWXUSV	WVY[YTj	S̀U	Sa	SV	VQ\WUYTj	US	UPQ	RSTUVWXUh	OPQ	VQ[cST[Y]Y\YUb	US	[̀][UWTUYWUQ	R\WYZ[	[PW\\	VQ[U	mYUP	UPQ	cWVUb	ZWpYTj	UPQ	R\WYZh	I	J�LJLN	w{zx	�{z{~�	�|	��|~y}�~�y��	��}{z� ��~{�x	��	��}{z��U	Y[	W	XST̂YUYST	cVQXQ̂QTU	US	RSTUVWXUSV�[	W]Y\YUb	US	c̀V[̀Q	WTb	R\WYZ	UPWU	mVYUUQT	TSUYXQ	Sa	UPQ	R\WYZ	]b	RSTUVWXUSV	YT	[UVYXU	XSZc\YWTXQ	mYUP	UPQ	VQǹYVQZQTU[	Sa	UPY[	eQXUYST	f¡hfh¢	Z̀ [U	]Q	YTYUYWUQ̂	]b	mVYUUQT	TSUYXQ	US	UPQ	lmTQV	mYUP	W	XScb	[QTU	US	UPQ	RST[UV̀XUYST	£WTWjQV	WT̂	�VXPYUQXUh	mYUPYT	UmQTUb¤STQ	�¢f�	̂Wb[	WaUQV	SXX̀VVQTXQ	Sa	UPQ	QtQTU	jYtYTj	VY[Q	US	[̀XP	R\WYZ	SV	mYUPYT	UmQTUb¤STQ	�¢f�	̂Wb[	WaUQV	UPQ	RSTUVWXUSV	aYV[U	VQXSjTY¥Q[	UPQ	XST̂YUYST	jYtYTj	VY[Q	US	UPQ	R\WYZd	mPYXPQtQV	Y[	\WUQV	[S	UPWU	UPQ	lmTQV	XWT	cVScQV\b	YTtQ[UYjWUQ	UPQ	R\WYZd	O�£¦	�e	¦§̈ ©¦eeª«	l¬	O¦	¦ee¦rR¦	o�O	©¦ë¦RO	Ol	RlrO©�ROl©�e	®�̄�r®	l¬	rlO�R¦	l¬	Rª��£	Ol	lor¦©	�e	©̈l̄ �q¦q	¦©¦�r	�e	�	Rlrq�O�lr	̈©¦R¦q¦rO	Ol	�Oe	�°�ª�O«	Ol	�ee¦©O	l©	lO¦©o�e¦	�̈©e�¦	�r«	Rª��£h	OPQ	TSUYXQ	Sa	R\WYZ	[PW\\	[QU	aSVUPs	�f�	UPQ	VQW[ST[	aSV	mPYXP	UPQ	RSTUVWXUSV	]Q\YQtQ[	Ŵ ŶUYSTW\	XSZcQT[WUYST	mY\\	SV	ZWb	]Q	̂̀Q	SV	Ŵ ŶUYSTW\	UYZQ	[PS̀\̂	]Q	jVWTUQ̂u	�¢�	UPQ	TWÙVQ	Sa	UPQ	XS[U[	YTtS\tQ̂u	�i�	UPQ	RSTUVWXUSV�[	c\WT	aSV	ZYUYjWUYTj	[̀XP	XS[U[u	�g�	Ya	W[XQVUWYTW]\Qd	UPQ	WZS̀TU	Sa	UPQ	cSUQTUYW\	R\WYZh	¬SV	WTb	R\WYZ	YTYUYWUQ̂	WaUQV	UPQ	UYZQ	\YZYU	[QU	aSVUP	YT	UPY[	eQXUYST	f¡hfh¢	SV	SUPQVmY[Q	TSU	YT	XSZc\YWTXQ	mYUP	UPQ	YTaSVZWUYST	VQǹYVQ̂	]b	UPY[	eQXUYST	f¡hfh¢d	RSTUVWXUSV	[PW\\	]Q	̂QQZQ̂	US	PWtQ	QkcVQ[[\b	mWYtQ̂	WTb	[̀XP	R\WYZ	WT̂	[PW\\	aSVaQYU	WTb	VYjPU[	UPWU	YU	ZWb	PWtQ	c̀V[̀WTU	US	UPY[	RSTUVWXU	SV	YT	\Wm	SV	QǹYUb	US	QtQV	W[[QVU	SV	SUPQVmY[Q	c̀V[̀Q	[̀XP	R\WYZh	OPQ	VQǹYVQZQTU[	Sa	UPY[	eQXUYST	WVQ	YT	Ŵ ŶUYST	US	RSTUVWXUSV�[	S]\YjWUYST	US	[UVYXU\b	XSZc\b	mYUP	rQm	«SVp	eUWUQ	¦̂ X̀WUYST	ªWm	±i²fih
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H	IJKIKL	MNOPQORQOS	MNOPTUVP	WXTYNTZUOVXH	IJKIKLKI	[\]̂_]̀	a_]bc	d\efcgh_f]	fa	b	icb_jk	\lm\nh	be	fho\dp_e\	b̀d\\̂	_]	pd_h_]̀	fd	be	ndfq_̂\̂	_]	r\mh_f]	stu	b]̂	vdh_mc\	wxk	ho\	if]hdbmhfd	eobcc	ndfm\\̂	̂_c_̀\]hcy	p_ho	n\dafdjb]m\	fa	ho\	if]hdbmh	b]̂	ho\	zp]\d	eobcc	mf]h_]g\	hf	jb{\	nbyj\]he	_]	bmmfd̂b]m\	p_ho	ho\	if]hdbmh	|fmgj\]het	}o\	vdmo_h\mh	p_cc	nd\nbd\	iob]̀\	zd̂\de	b]̂	_eeg\	i\dh_a_mbh\e	afd	[byj\]h	_]	bmmfd̂b]m\	p_ho	ho\	̂\m_e_f]e	fa	ho\	~]_h_bc	|\m_e_f]	�b{\dt	~h	_e	g]̂\dehff̂}obh	b	q_fcbh_f]	fa	ho_e	ndfq_e_f]	�y	if]hdbmhfd	eobcc	mbge\	_dd\nbdb�c\	obdj	hf	ho\	zp]\dt����������	��������H	IJKIK�	M�UQZ�	YNT	���QPQNOU�	MN�PK	~a	ho\	if]hdbmhfd	p_eo\e	hf	jb{\	b	icb_j	afd	b]	_]md\be\	_]	ho\	if]hdbmh	rgjk	pd_hh\]	]fh_m\	be	ndfq_̂\̂	_]	r\mh_f]	w�twt�	eobcc	�\	̀_q\]	�\afd\	ndfm\\̂_]̀	hf	\l\mgh\	ho\	nfdh_f]	fa	ho\	�fd{	hobh	_e	ho\	eg��\mh	fa	ho\	icb_jt	[d_fd	]fh_m\	_e	]fh	d\�g_d\̂	afd	icb_je	d\cbh_]̀	hf	b]	\j\d̀\]my	\]̂b]̀\d_]̀	c_a\	fd	ndfn\dhy	bd_e_]̀	g]̂\d	r\mh_f]	w�txt�����������	��������H	IJKIKJ	M�UQZ�	YNT	���QPQNOU�	�QZXH	IJKIKJKI	~a	ho\	if]hdbmhfd	p_eo\e	hf	jb{\	b	icb_j	afd	b]	_]md\be\	_]	ho\	if]hdbmh	}_j\k	]fh_m\	be	ndfq_̂\̂	o\d\_]	eobcc	�\	̀_q\]	be	d\�g_d\̂	�y	vdh_mc\	�	o\d\_]b�fq\t	}o\	if]hdbmhfd�e	icb_j	eobcc	_]mcĝ\	b]	\eh_jbh\	fa	mfeh	b]̂	fa	ndf�b�c\	\aa\mh	fa	̂\cby	f]	ndf̀d\ee	fa	ho\	�fd{t	~]	ho\	mbe\	fa	b	mf]h_]g_]̀	̂\cby	f]cy	f]\	icb_j	_e	]\m\eebdytH	IJKIKJK�	~a	b̂q\de\	p\bho\d	mf]̂_h_f]e	bd\	ho\	�be_e	afd	b	icb_j	afd	b̂ _̂h_f]bc	h_j\k	egmo	icb_j	eobcc	�\	̂fmgj\]h\̂	�y	̂bhb	eg�ehb]h_bh_]̀	hobh	p\bho\d	mf]̂_h_f]e	p\d\	b�]fdjbc	afd	ho\	n\d_f̂	fa	h_j\k	mfgĉ	]fh	obq\	�\\]	d\bef]b�cy	b]h_m_nbh\̂k	b]̂	ob̂	b]	b̂q\de\	\aa\mh	f]	ho\	emo\̂gc\̂	mf]ehdgmh_f]tH	IJKIKJKL	icb_je	afd	_]md\be\	_]	ho\	if]hdbmh	}_j\	eobcc	e\h	afdho	_]	̂\hb_c	ho\	m_dmgjehb]m\e	hobh	afdj	ho\	�be_e	afd	ho\	icb_jk	ho\	̂bh\	gnf]	po_mo	\bmo	mbge\	fa	̂\cby	�\̀b]	hf	baa\mh	ho\	ndf̀d\ee	fa	ho\	�fd{k	ho\	̂bh\	gnf]	po_mo	\bmo	mbge\	fa	̂\cby	m\be\̂	hf	baa\mh	ho\	ndf̀d\ee	fa	ho\	�fd{	b]̂	ho\	]gj�\d	fa	̂bye�	_]md\be\	_]	ho\	if]hdbmh	}_j\	mcb_j\̂	be	b	mf]e\�g\]m\	fa	\bmo	egmo	mbge\	fa	̂\cbyt	}o\	if]hdbmhfd	eobcc	ndfq_̂\	egmo	egnnfdh_]̀	̂fmgj\]hbh_f]	be	ho\	zp]\d	jby	d\�g_d\	_]mcĝ_]̀k	po\d\	bnndfnd_bh\k	b	d\q_e\̂	mf]ehdgmh_f]	emo\̂gc\	_]̂_mbh_]̀	bcc	ho\	bmh_q_h_\e	baa\mh\̂	�y	ho\	m_dmgjehb]m\e	afdj_]̀	ho\	�be_e	fa	ho\	icb_jtH	IJKIKJK�	}o\	if]hdbmhfd	eobcc	]fh	�\	\]h_hc\̂	hf	b	e\nbdbh\	_]md\be\	_]	ho\	if]hdbmh	}_j\	afd	\bmo	f]\	fa	ho\	]gj�\d	fa	mbge\e	fa	̂\cby	po_mo	jby	obq\	mf]mgdd\]h	fd	_]h\dd\cbh\̂	\aa\mhe	f]	ho\	ndf̀d\ee	fa	ho\	�fd{k	fd	afd	mf]mgdd\]h	\̂cbye	̂g\	hf	ho\	abgch	fa	ho\	if]hdbmhfdtH	IJKIK�	�UQ�XT	NY	M�UQZ�	YNT	MNO�X RXOPQU�	¡UZUSX�K	}o\	if]hdbmhfd	b]̂	zp]\d	pb_q\	icb_je	b̀b_]eh	\bmo	fho\d	afd	mf]e\�g\]h_bc	̂bjb̀\e	bd_e_]̀	fgh	fa	fd	d\cbh_]̀	hf	ho_e	if]hdbmht	}o_e	jghgbc	pb_q\d	_]mcĝ\eKI b̂jb̀\e	_]mgdd\̂	�y	ho\	zp]\d	afd	d\]hbc	\ln\]e\ek	afd	cfee\e	fa	ge\k	_]mfj\k	ndfa_hk	a_]b]m_]̀k	�ge_]\ee	b]̂	d\nghbh_f]k	b]̂	afd	cfee	fa	jb]b̀\j\]h	fd	\jncfy\\	ndf̂gmh_q_hy	fd	fa	ho\	e\dq_m\e	fa	egmo	n\def]e¢	b]̂K� b̂jb̀\e	_]mgdd\̂	�y	ho\	if]hdbmhfd	afd	nd_]m_nbc	faa_m\	\ln\]e\e	_]mcĝ_]̀	ho\	mfjn\]ebh_f]	fa	n\def]]\c	ehbh_f]\̂	ho\d\k	afd	cfee\e	fa	a_]b]m_]̀k	�ge_]\ee	b]̂	d\nghbh_f]k	b]̂	afd	cfee	fa	ndfa_h	\lm\nh	b]h_m_nbh\̂	ndfa_h	bd_e_]̀	̂_d\mhcy	adfj	ho\	�fd{t}o_e	jghgbc	pb_q\d	_e	bnnc_mb�c\k	p_hofgh	c_j_hbh_f]k	hf	bcc	mf]e\�g\]h_bc	̂bjb̀\e	̂g\	hf	\_ho\d	nbdhy�e	h\dj_]bh_f]	_]	bmmfd̂b]m\	p_ho	vdh_mc\	wxt		£fho_]̀	mf]hb_]\̂	_]	ho_e	r\mh_f]	w�twt¤	eobcc	�\	̂\\j\̂	hf	nd\mcĝ\	bpbd̂	fa	c_�g_̂bh\̂	|\cby	|bjb̀\ek	po\]	bnnc_mb�c\k	_]	bmmfd̂b]m\	p_ho	ho\	d\�g_d\j\]he	fa	ho\	if]hdbmh	|fmgj\]het�����������	��������H	IJKIK¥	�����������	��������}o\	if]ehdgmh_f]	�b]b̀\dk	vdmo_h\mh	b]̂¦fd	ho\	zp]\d	jbyk	�gh	bd\	]fh	f�c_̀bh\̂	hfk	]fh_ay	ho\	rgd\hy	fa	ho\	]bhgd\	b]̂¦fd	\eh_jbh\̂	bjfg]h	fa	b]y	icb_j	hobh	ho\	zp]\d	fd	fho\de	jby	obq\	b̀b_]eh	if]hdbmhfdt		~a	egmo	icb_j	d\cbh\e	hf	b	nfee_�_c_hy	fa	b	if]hdbmhfd�e	̂\abgch¦h\dj_]bh_f]k	ho\	if]ehdgmh_f]	�b]b̀\dk	vdmo_h\mhk	b]̂¦fd	zp]\d	jbyk	�gh	bd\	]fh	f�c_̀bh\̂	hf	]fh_ay	ho\	rgd\hy	b]̂	d\�g\eh	ho\	rgd\hy�e	bee_ehb]m\	_]	d\efcq_]̀	ho\	mf]hdfq\deyt
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I	JKLJLM	NO	PQRQST	UOV	PTWQXY	Z[\]̂_̀][̂	_̀a\[bcdefdg	]h_]	edc_ig	_̂d	̀[jj[\	][	̀[\g]̂k̀]l[\	m̂[nd̀]g	[o	]hlg	\_]k̂dp	]h_]	]hd	q̂_bl\fg	_\e	rmd̀lol̀_]l[\g	_\e	[]hd̂	Z[\]̂_̀]	q[̀kjd\]g	o[̂	]hd	ŝ[nd̀]	j_i	td	l\̀[jmcd]d	_\eu[̂	[̀\]_l\	d̂̂[̂g	_\e	elg̀̂dm_\̀ldg	bhl̀h	blcc	\d̀dggl]_]d	]hd	lggk_\̀d	[o	Zh_\fd	v̂ed̂g	][	̀[̂̂ d̀]	dwlg]l\f	edol̀ld\̀ldgp	]h_]	̀h_\fdg	][	]hd	q̂_bl\fg	_\e	rmd̀lol̀_]l[\g	[o]d\	̂dxkl̂d	dw]d\glyd	_\e	]ljd	̀[\gkjl\f	̂dyldbg	ti	j_\i	l\elylek_cg	tdo[̂d	]hdi	j_i	td	_mm̂[yde	[̂	̂_]loldep	]h_]	]hd	m̂[̀dggl\f	[o	rh[m	q̂_bl\fg	j_i	td	l\[̂el\_]dci	gc[bp	]h_]	]hd̂d	j_i	td	edc_ip	ljm_̀]p	hl\ê_\̀d	[̂	l\]d̂od̂d\̀d	ô[j	[]hd̂	ŝljd	Z[\]̂_̀][̂g	[̂	[]hd̂	gdm_̂_]d	̀[\]̂_̀][̂g	d̂]_l\de	ti	vb\d̂	[̂	ylgl][̂g	][	]hd	ŝ[nd̀]	gl]d	[̂	ô[j	el̂d̀]l[\g	flyd\	[̂	\[]	flyd\	ti	]hd	Z[\g]̂k̀]l[\	z_\_fd̂p	vb\d̂	[̂	{̂ h̀l]d̀]p	[̂	_\i	[o	]hdl̂	̀[\gkc]_\]gp	l\̀ckel\f	g̀hdekcl\f	_\e	̀[[̂el\_]l[\	[o	]hd	|[̂ap	_\e	]h_]	Z[\]̂_̀][̂	j_i	d\̀[k\]d̂	_eyd̂gd	bd_]hd̂	̀[\el]l[\g	[̂	o[̂̀ d	j_ndk̂d	dyd\]gp	bhd]hd̂	[̂	\[]	o[̂dgdd_tcd	[̂	_\]l̀lm_]de		}_cc	[o	bhl̀h	gh_cc	td	eddjde	~Z[\]djmc_]de	qdc_ig~��		{̀ [̀̂el\fcip	_\e	\[]bl]hg]_\el\f	_\i	[]hd̂	m̂[ylgl[\g	[o	]hlg	rkt̀[\]̂_̀]p	dẁdm]	][	]hd	dw]d\]		dwm̂dggci	m̂[hltl]de	ti	c_bp	]hd	Z[\]̂_̀][̂	dwm̂dggci	_f̂ddg	\[]	][	j_ad	_\e	hd̂dti	b_lydg	_\i	Zc_ljp	_\e	̀[\]̂_̀]k_cci	_ggkjdg	]hd	̂lga	[op	_\i	_\e	_cc	c[gg	_\e	dwmd\gd	_\e	e_j_fdg	o[̂	edc_ip	l\]d̂od̂d\̀dp	hl\ê_\̀d	[̂	ljm_̀]	][	]hd	m̂[f̂dgg	[o	l]g	|[̂ap	c[gg	[o	m̂[ek̀]lyl]i	[̂	dool̀ld\̀ip	c[gg	[o	m̂[ol]p	dw]d\ede	h[jd	[ool̀d	[yd̂hd_e	[̂	_\i	l\̀ d̂_gde	̀[g]g	}l\̀ckel\f	tk]	\[]	cljl]de	][	l\̀ d̂_gde	c_t[̂	[̂	j_]d̂l_c	[̀g]g�p	o[̂	[̂	[\	_̀ [̀k\]	[o	_\i	edc_ip	[tg]̂k̀]l[\p	l\]d̂od̂d\̀d	[̂	hl\ê_\̀dp	[̂	[]hd̂	ljm_̀]g	][	]hd	md̂o[̂j_\̀d	[o	l]g	|[̂a	o[̂	_\i	̂d_g[\	bh_]g[dyd̂p	l\̀ckel\f	bl]h[k]	cljl]_]l[\	Z[\]djmc_]de	qdc_igp	l]	tdl\f	k\ed̂g][[e	]hd	̂lga	o[̂	_cc	c[gg	_\e	dwmd\gd	o[̂	edc_i	h_yl\f	tdd\	_\]l̀lm_]de	ti	Z[\]̂_̀][̂�g	dwd̀k]l[\	[o	]hlg	rkt̀[\]̂_̀]�	��	�r	�zs�{r���q	��{�	�v	zv���{��	��Zv����	z{�	��	v��{���q	��	���	Zv���{Z�v�	�v�	{��	q��{�	{�{��r�	���	v|���p	v�	Zv�r���Z��v�	z{�{���	v�	{�Z����Z�	�{r�q	v�	{��	��{rv�	{�q	��{�	���	Zv���{Z�v��r	rv��	��z�q�p	��	{ss�vs��{��p	�r	{qq���v�{�	��z�	�v�	Zvzs����v�	v�	���	|v��p	]hd	_j[k\]	[o	bhl̀h	gh_cc	td	gktnd̀]	][	]hd	m̂[̀dek̂dg	gd]	o[̂]h	l\	]hlg	Z[\]̂_̀]�	�hd	l\]d\]	[o	]hlg	gd̀]l[\	lg	][	_y[le	m̂[]̂_̀]de	̀[g]ci	cl]lf_]l[\	_g	][	bhd]hd̂	edc_igp	gh[kce	]hdi	[̀ k̀̂p	bd̂d	_\]l̀lm_]de	[̂	k\_\]l̀lm_]dep	o[̂dgdd_tcd	[̂	k\o[̂dgdd_tcdp	̂d_g[\_tcd	[̂	k\̂d_g[\_tcd	[̂	_g	][	bhd]hd̂	[̂	\[]	]hdi	bd̂d	]hd	o_kc]	[o	Z[\]̂_̀][̂p	[]hd̂	ŝljd	Z[\]̂_̀][̂gp	vb\d̂p	Z[\g]̂k̀]l[\	z_\_fd̂p	{̂ h̀l]d̀]p	[]hd̂	̀[\]̂_̀][̂g	[̂	]hdl̂	̂dm̂dgd\]_]lydg�		Z[\]̂_̀][̂	_f̂ddg	]h_]	_cc	gk̀h	edc_igp	̂df_̂ecdgg	[o	ek̂_]l[\p	_̂d	bl]hl\	]hd	̀[\]djmc_]l[\	[o	]hd	m_̂]ldg�		Z[\]̂_̀][̂	h_g	̀d̂]lolde	]h_]	l]	h_g	̀[\gled̂dep	_g	_\	dwmd̂ld\̀de	̀[\]̂_̀][̂p	]hd	̂lga	[o	d\̀[k\]d̂l\f	gk̀h	edc_ig	l\	̂d_̀hl\f	_f̂ddjd\]	bl]h	vb\d̂	[\	]hd	Z[\]̂_̀]	rkj	o[̂	]hd	|[̂a�I	JKL�	�������	��������I	JKL�LJ	Zc_ljgp	dẁckel\f	]h[gd	bhd̂d	]hd	̀[\el]l[\	flyl\f	̂lgd	][	]hd	Zc_lj	lg	ol̂g]	elg̀[yd̂de	_o]d̂	dwml̂_]l[\	[o	]hd	md̂l[e	o[̂	̀[̂̂ d̀]l[\	[o	]hd	|[̂a	gd]	o[̂]h	l\	rd̀]l[\	������	[̂	_̂lgl\f	k\ed̂	rd̀]l[\g	��� p	���¡p	_\e	���¢p	gh_cc	td	d̂od̂̂de	][	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	o[̂	l\l]l_c	ed̀lgl[\�	�hd	{̂ h̀l]d̀]	blcc	gd̂yd	_g	]hd	�\l]l_c	qd̀lgl[\	z_ad̂p	k\cdgg	[]hd̂blgd	l\el̀_]de	l\	]hd	{f̂ddjd\]�	�ẁdm]	o[̂	]h[gd	Zc_ljg	dẁckede	ti	]hlg	rd̀]l[\	�¢����p	_\	l\l]l_c	ed̀lgl[\	gh_cc	td	̂dxkl̂de	_g	_	̀[\el]l[\	m̂d̀ded\]	][	jdel_]l[\	[o	_\i	Zc_lj	_̂lgl\f	m̂l[̂	][	]hd	e_]d	[o	ol\_c	m_ijd\]	lg	ekd�	�o	_\	l\l]l_c	ed̀lgl[\	h_g	\[]	tdd\	̂d\ed̂de	bl]hl\	 �	e_ig	_o]d̂	]hd	Zc_lj	h_g	tdd\	̂dod̂̂de	][	]hd	�\l]l_c	qd̀lgl[\	z_ad̂p	]hd	m_̂]i	_ggd̂]l\f	]hd	Zc_lj	j_i	edj_\e	jdel_]l[\	_\e	tl\el\f	elgmk]d	̂dg[ck]l[\	bl]h[k]	_	ed̀lgl[\	h_yl\f	tdd\	d̂\ed̂de�	�\cdgg	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	_\e	_cc	_ood̀]de	m_̂]ldg	_f̂ddp	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	blcc	\[]	ed̀led	elgmk]dg	td]bdd\	]hd	Z[\]̂_̀][̂	_\e	md̂g[\g	[̂	d\]l]ldg	[]hd̂	]h_\	]hd	vb\d̂�I	JKL�L�	�hd	�\l]l_c	qd̀lgl[\	z_ad̂	blcc	̂dyldb	Zc_ljg	_\e	bl]hl\	]d\	e_ig	[o	]hd	̂d̀dlm]	[o	_	Zc_lj	]_ad	[\d	[̂	j[̂d	[o	]hd	o[cc[bl\f	_̀]l[\gY	}��	̂dxkdg]	_eel]l[\_c	gkmm[̂]l\f	e_]_	ô[j	]hd	̀c_lj_\]	[̂	_	̂dgm[\gd	bl]h	gkmm[̂]l\f	e_]_	ô[j	]hd	[]hd̂	m_̂]ip	}��	̂dnd̀]	]hd	Zc_lj	l\	bh[cd	[̂	l\	m_̂]p	} �	_mm̂[yd	]hd	Zc_ljp	}¡�	gkffdg]	_	̀[jm̂[jlgdp	[̂	}¢�	_eylgd	]hd	m_̂]ldg	]h_]	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	lg	k\_tcd	][	̂dg[cyd	]hd	Zc_lj	lo	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	c_̀ag	gkool̀ld\]	l\o[̂j_]l[\	][	dy_ck_]d	]hd	jd̂l]g	[o	]hd	Zc_lj	[̂	lo	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	̀[\̀ckedg	]h_]p	l\	]hd	�\l]l_c	qd̀lgl[\	z_ad̂�g	g[cd	elg̀̂d]l[\p	l]	b[kce	td	l\_mm̂[m̂l_]d	o[̂	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	][	̂dg[cyd	]hd	Zc_lj�I	JKL�L£	�\	dy_ck_]l\f	Zc_ljgp	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	j_ip	tk]	gh_cc	\[]	td	[tclf_]de	][p	̀[\gkc]	bl]h	[̂	gdda	l\o[̂j_]l[\	ô[j	dl]hd̂	m_̂]i	[̂	ô[j	md̂g[\g	bl]h	gmd̀l_c	a\[bcdefd	[̂	dwmd̂]lgd	bh[	j_i	_gglg]	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	l\	̂d\ed̂l\f	_	ed̀lgl[\�	�hd	�\l]l_c	qd̀lgl[\	z_ad̂	j_i	̂dxkdg]	]hd	vb\d̂	][	_k]h[̂l¤d	̂d]d\]l[\	[o	gk̀h	md̂g[\g	_]	]hd	vb\d̂�g	dwmd\gd�I	JKL�L¥	�o	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	̂dxkdg]g	_	m_̂]i	][	m̂[yled	_	̂dgm[\gd	][	_	Zc_lj	[̂	][	ok̂\lgh	_eel]l[\_c	gkmm[̂]l\f	e_]_p	gk̀h	m_̂]i	gh_cc	̂dgm[\ep	bl]hl\	]d\	e_ig	_o]d̂	̂d̀dlm]	[o	]hd	̂dxkdg]p	_\e	gh_cc	dl]hd̂	}��	m̂[yled	_	̂dgm[\gd	[\	]hd	d̂xkdg]de	gkmm[̂]l\f	e_]_p	}��	_eylgd	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	bhd\	]hd	̂dgm[\gd	[̂	gkmm[̂]l\f	e_]_	blcc	td	ok̂\lghdep	[̂	} �	_eylgd	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	]h_]	\[	gkmm[̂]l\f	e_]_	blcc	td	ok̂\lghde�	�m[\	̂d̀dlm]	[o	]hd	̂dgm[\gd	[̂	gkmm[̂]l\f	e_]_p	lo	_\ip	]hd	�\l]l_c	qd̀lgl[\	z_ad̂	blcc	dl]hd̂	̂dnd̀]	[̂	_mm̂[yd	]hd	Zc_lj	l\	bh[cd	[̂	l\	m_̂]�
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I	JKLMLK	NOP	QRSTSUV	WPXSYSZR	[U\P]	̂SVV	]PR_P]	UR	SRSTSUV	_PXSYSZR	Ù ]̀ZaSRb	Z]	]PcPXTSRb	TOP	dVUSe	Z]	SR_SXUTSRb	TOUT	TOP	QRSTSUV	WPXSYSZR	[U\P]	SY	fRUgVP	TZ	]PYZVaP	TOP	dVUSeh	NOSY	SRSTSUV	_PXSYSZR	YOUVV	ijk	gP	SR	̂]STSRbl	imk	YTUTP	TOP	]PUYZRY	TOP]PnZ]l	UR_	iok	RZTSnp	TOP	̀U]TSPYq	TOP	dZRYT]fXTSZR	[URUbP]q	UR_	TOP	r]XOSTPXTq	Sn	TOP	r]XOSTPXT	SY	RZT	YP]aSRb	UY	TOP	QRSTSUV	WPXSYSZR	[U\P]q	Zn	URp	XOURbP	SR	TOP	dZRT]UXT	sfe	Z]	dZRT]UXT	NSeP	Z]	gZTOh	NOP	SRSTSUV	_PXSYSZR	YOUVV	gP	nSRUV	UR_	gSR_SRb	ZR	TOP	̀U]TSPY	gfT	YfgcPXT	TZ	eP_SUTSZR	UR_q	Sn	TOP	̀U]TSPY	nUSV	TZ	]PYZVaP	TOPS]	_SỲfTP	TO]ZfbO	eP_SUTSZRq	TZ	gSR_SRb	_SỲfTP	]PYZVfTSZRhI	JKLMLt	uSTOP]	̀U]Tp	eUp	nSVP	nZ]	eP_SUTSZR	Zn	UR	SRSTSUV	_PXSYSZR	UT	URp	TSePq	YfgcPXT	TZ	TOP	TP]eY	Zn	sPXTSZR	jvhmhwhjhI	JKLMLtLJ	uSTOP]	̀U]Tp	eUpq	̂STOSR	ox	_UpY	n]Ze	TOP	_UTP	Zn	]PXPS̀T	Zn	UR	SRSTSUV	_PXSYSZRq	_PeUR_	SR	̂]STSRb	TOUT	TOP	ZTOP]	̀U]Tp	nSVP	nZ]	eP_SUTSZRh	Qn	YfXO	U	_PeUR_	SY	eU_P	UR_	TOP	̀U]Tp	]PXPSaSRb	TOP	_PeUR_	nUSVY	TZ	nSVP	nZ]	eP_SUTSZR	ŜTOSR	ox	_UpY	Zn	]PXPS̀T	TOP]PZnq	TOPR	gZTO	̀U]TSPY	̂USaP	TOPS]	]SbOTY	TZ	eP_SUTP	Z]	̀f]YfP	gSR_SRb	_SỲfTP	]PYZVfTSZR	]̀ZXPP_SRbY	̂STO	]PỲPXT	TZ	TOP	SRSTSUV	_PXSYSZRhI	JKLMLy	QR	TOP	PaPRT	Zn	U	dVUSe	UbUSRYT	TOP	dZRT]UXTZ]q	TOP	ẑ RP]	eUpq	gfT	SY	RZT	ZgVSbUTP_	TZq	RZTSnp	TOP	Yf]PTpq	Sn	URpq	Zn	TOP	RUTf]P	UR_	UeZfRT	Zn	TOP	dVUSeh	Qn	TOP	dVUSe	]PVUTPY	TZ	U	̀ZYYSgSVSTp	Zn	U	dZRT]UXTZ]{Y	_PnUfVTq	TOP	ẑ RP]	eUpq	gfT	SY	RZT	ZgVSbUTP_	TZq	RZTSnp	TOP	Yf]PTp	UR_	]P|fPYT	TOP	Yf]PTp{Y	UYYSYTURXP	SR	]PYZVaSRb	TOP	XZRT]ZaP]YphI	JKLML}	Qn	U	dVUSe	]PVUTPY	TZ	Z]	SY	TOP	YfgcPXT	Zn	U	ePXOURSX{Y	VSPRq	TOP	̀U]Tp	UYYP]TSRb	YfXO	dVUSe	eUp	̀]ZXPP_	SR	UXXZ]_URXP	̂STO	Ù V̀SXUgVP	VÛ	TZ	XZè Vp	̂STO	TOP	VSPR	RZTSXP	Z]	nSVSRb	_PU_VSRPYh~����������	��������
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DEFGDH�IHEFFDJ�KH�KHLMN�OGD�PKJFHLQF�RLS�TD�LRDJUDU�KH�RKUEVEDU�KJMS�TS�L�WKUEVEQLFEKJN�WKUEVEQLFEKJ�EJ�L�IHEFFDJ�EJXFHYRDJF�XEZJDU�TS�[IJDH\�KH�]HQGEFDQF�EJ�FGD�QLXD�KV�L�IHEFFDJ�KHUDH�VKH�L�REJKH�QGLJZD�EJ�FGD�̂KH_N�OGD�PKJFHLQF�K̀QYRDJFX�XGLMM�JKF�TD�QKJXFHYDU�FK�QHDLFD�L�QKJFHLQFYLM�HDMLFEKJXGEa�KV�LJS�_EJU�bcd�TDFIDDJ�FGD�PKJFHLQFKH�LJU�FGD�]HQGEFDQF�KH�FGD�]HQGEFDQFeX�QKJXYMFLJFX\�bfd�TDFIDDJ�FGD�[IJDH�LJU�FGD�PKJXFHYQFEKJ�WLJLZDH�KH�FGD�PKJXFHYQFEKJ�WLJLZDHeX�QKJXYMFLJFX\�bgd�TDFIDDJ�FGD�[IJDH�LJU�FGD�]HQGEFDQF�KH�FGD�]HQGEFDQFeX�QKJXYMFLJFX\�bhd�TDFIDDJ�FGD�PKJFHLQFKH�LJU�FGD�PKJXFHYQFEKJ�WLJLZDH�KH�FGD�PKJXFHYQFEKJ�WLJLZDHeX�QKJXYMFLJFX\�bid�TDFIDDJ�FGD�[IJDH�LJU�L�jYTQKJFHLQFKH�KH�jYTkXYTQKJFHLQFKH�bld�TDFIDDJ�FGD�PKJXFHYQFEKJ�WLJLZDH�LJU�FGD�]HQGEFDQF\�KH�bmd�TDFIDDJ�LJS�aDHXKJX�KH�DJFEFEDX�KFGDH�FGLJ�FGD�[IJDH�LJU�PKJFHLQFKHN��OGD�PKJXFHYQFEKJ�WLJLZDH�LJU�]HQGEFDQF�XGLMM\�GKIDnDH\�TD�DJFEFMDU�FK�aDHVKHRLJQD�LJU�DJVKHQDRDJF�KV�KTMEZLFEKJX�YJUDH�FGD�PKJFHLQF�EJFDJUDU�FK�VLQEMEFLFD�aDHVKHRLJQD�KV�FGDEH�UYFEDXNoK�KTMEZLFEKJ�KV�FGD�PKJXFHYQFEKJ�WLJLZDH�LJUpKH�]HQGEFDQF�FK�FGD�[IJDH\�IGDFGDH�DqaHDXXDU�TS�LZHDDRDJF�KH�ERaMEDU�TS�MLI\�XGLMM�TD�QKJXFHYDU�LX�EJFDJUDU�VKH�FGD�TDJDVEF�KV�FGD�PKJFHLQFKHN��oKFGEJZ�EJ�FGD�PKJFHLQF�̀KQYRDJFX�JKH�EJ�LJS�LXaDQF�KV�FGD�PKJXFHYQFEKJ�WLJLZDH�LJUpKH�]HQGEFDQFeX�HDMLFEKJXGEa�IEFG�FGD�[IJDH�XGLMM�QHDLFD�KH�ZEnD�HEXD�FK�LJS�UYFS�IGLFXKDnDH�KJ�FGD�aLHF�KV�FGD�PKJXFHYQFEKJ�WLJLZDH�LJUpKH�]HQGEFDQF�FK�FGD�PKJFHLQFKHN��OGD�FDHR�r�PKJFHLQFKHr�EJ�FGEX�aLHLZHLaG�XGLMM�EJQMYUD�FGD�PKJFHLQFKH\�EFX�KVVEQDHX\�DRaMKSDDX\�LZDJFX\�QKJFHLQFDDX�LJU�jYTQKJFHLQFKHX�KV�LJS�FEDHNs�tutuv�wxy�z{|}u�OGD�FDHR�r̂ KH_r�RDLJX�FGD�QKJXFHYQFEKJ�LJU�XDHnEQDX�HD~YEHDU�TS�FGD�PKJFHLQF�̀KQYRDJFX\�IGDFGDH�QKRaMDFDU�KH�aLHFELMMS�QKRaMDFDU\�LJU�EJQMYUDX�LMM�KFGDH�MLTKH\�RLFDHELMX\�D~YEaRDJF\�LJU�XDHnEQDX�aHKnEUDU�KH�FK�TD�aHKnEUDU�TS�FGD�PKJFHLQFKH�FK�VYMVEMM�FGD�PKJFHLQFKHeX�KTMEZLFEKJXN�OGD�̂KH_�RLS�QKJXFEFYFD�FGD�IGKMD�KH�L�aLHF�KV�FGD��HK�DQFN�OGD�̂KH_�EJQMYUDU�EX�ZDJDHLM�LJU�EJ�JK�ILS�MEREFX�KH�~YLMEVEDX�FGD�PKJFHLQF�HD~YEHDRDJFXN�s�tutu���{��|���{|�u�PKJFHLQFKHX�LHD�aDHXKJX�KH�DJFEFEDX\�KFGDH�FGLJ�FGD�PKJFHLQFKH�KH�jDaLHLFD�PKJFHLQFKHX\�DJFEFEDX�IGK�aDHVKHR�̂KH_�YJUDH�QKJFHLQFX�IEFG�FGD�[IJDH�FGLF�LHD�LUREJEXFDHDU�TS�FGD�]HQGEFDQF�LJU�PKJXFHYQFEKJ�WLJLZDHN���OGD�jaDQEVEQLFEKJX�RLS�UDXQHETD�bKH�FGD�̀HLIEJZX�RLS�XGKId�FGD�ZDJDHLM�aMLQDRDJF�HD~YEHDU�KV�RLFDHELMX�KH�D~YEaRDJF\�TYF�FGD�LQFYLM�HD~YEHDU�aMLQDRDJF�RLS�nLHS�UDaDJUEJZ�KJ�FGD�XaDQEVEQ�RLFDHELM�KH�D~YEaRDJF�YXDU�TS�FGD�PKJFHLQFKH�KH�FGD�DqEXFEJZ�VEDMU�QKJUEFEKJXN��OGD�PKJFHLQFKH�XGLMM�TDLH�LMM�UEHDQF�LJU�EJUEHDQF�QKXFX�LXXKQELFDU�IEFG�XYQG�nLHELFEKJXNjKRD�jaDQEVEQLFEKJX�RLS�TD�IHEFFDJ�EJ�L�QKJUDJXDU�KYFMEJD�VKHR�LJU�KREFFDU�IKHUX�XGLMM�TD�EJQMYUDU�TS�EJFDHVDHDJQDN���V�FGD�jaDQEVEQLFEKJX�EUDJFEVS�L�FLX_\�EF�XGLMM�RDLJ�FGD�rPKJFHLQFKH�XGLMM�VYHJEXG\�EJXFLMM�LJU�QKRaMDFDr�FGD�EUDJFEVEDU�FLX_�YJMDXX�KFGDHIEXD�XFLFDUN�DVDHDJQD�FK�XFLJULHU�XaDQEVEQLFEKJX\�RLJYLMX�KH�QKUDX�XGLMM�RDLJ�HDVDHDJQD�FK�FGD�MLFDXF�XFLJULHU�XaDQEVEQLFEKJ\�RLJYLM�KH�QKUD�EJ�DVVDQF�LF�FGD�FERD�KV�FGD�DqDQYFEKJ�KV�FGD�[IJDHkPKJFHLQFKH�]ZHDDRDJF\�YJMDXX�KFGDHIEXD�XFLFDUN��^GDJ�HDVDHDJQD�EX�RLUD�FK�L�RLJYVLQFYHDH\�FHLUD�LXXKQELFEKJ\�HDVDHDJQD�XFLJULHU�KH�XEREMLH�XKYHQD�bXYQG�LX�]jOW\�]j]\�]�jP\�]P�\�DFQNd�FGD�XFLJULHUX�KH�HD~YEHDRDJFX�KV�XYQG�DJFEFS�XGLMM�TD�EJQKHaKHLFDU�EJFK�FGD�jaDQEVEQLFEKJX�LJU�GLnD�FGD�VKHQD�LJU�DVVDQF�LX�FGKYZG�FGDS�IDHD�XDF�VKHFG�DqaHDXXMSN���aKJ�DJFDHEJZ�EJFK�FGD�[IJDHkPKJFHLQFKH�]ZHDDRDJF\�FGD�PKJFLQFKH�LQ_JKIMDUZDX�EFX�VLREMELHEFS�IEFG�FGKXD�HDVDHDJQDX\�QKUDX\�DFQN��OGD�ULFD�KV�FGD�HDVDHDJQDU�XFLJULHU�XGLMM�TD�FGD�MLFDXF�DUEFEKJ�EJ�DVVDQF�LF�FGD�FERD�KV�FGD�DqDQYFEKJ�KV�FGD�[IJDHkPKJFHLQFKH�]ZHDDRDJF�YJMDXX�KFGDHIEXD�XFLFDUN������s�tutu�v����{|��x���y�����xy�z{|}u��rWEJKH�PGLJZD�EJ�FGD�̂KH_r�HDVDHX�FK�]HQGEFDQF�KHUDHDU�REJKH�QGLJZDX�FGLF�LHD�QKJXEXFDJF�IEFG�FGD�EJFDJF�KV�FGD�PKJFHLQF�̀KQYRDJFX�LJU�UK�JKF�EJnKMnD�LJ�LU�YXFRDJF�EJ�FGD�PKJFHLQF�jYR�KV�LJ�DqFDJXEKJ�KV�FGD�PKJFHLQF�OERDN��OGD�]HQGEFDQFeX�KHUDH�VKH�REJKH�QGLJZDX�RYXF�TD�EJ�IHEFEJZNs�tutu���oKFGEJZ�EJ�FGD�PKJFHLQF�̀KQYRDJFX�XGLMM�HDMEDnD�PKJFHLQFKH�VHKR�EFX�HD~YEHDRDJF�FK�QKRaMS�IEFG�LMM�LaaMEQLTMD�XFLFYFKHS�HD~YEHDRDJFX�LJU�KFGDH�ZKnDHJRDJFLM�KH�~YLXEkZKnDHJRDJFLM�QKUDX\�HYMDX�LJU�HDZYMLFEKJX\�EJQMYUEJZ\�IEFGKYF�MEREFLFEKJ\�FGKXD�QKJFLEJDU�EJ�oDI��KH_�jFLFD��UYQLFEKJ��LI��g�cg�
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D�EFGFE�HIJ�KLMJLM�NO�MIJ�PNLMQRSM�TNSUVJLMW�KW�MN�KLSXUYJ�RXX�KMJVW�LJSJWWRQZ�ONQ�MIJ�[QN[JQ�J\JSUMKNL�RLY�SNV[XJMKNL�NO�MIJ�]NQ̂�_Z�MIJ�PNLMQRSMNQ̀�aMJVW�LNM�J\[QJWWXZ�KLSXUYJY�KL�MIJ�PNLMQRSM�TNSUVJLMWb�_UM�cIKSI�RQJ�QJRWNLR_XZ�KLOJQR_XJ�MIJQJOQNV�RW�_JKLd�LJSJWWRQZ�MN�[QNYUSJ�MIJ�KLMJLYJY�QJWUXMW�WIRXX�_J�YJJVJY�KLSXUYJY�KL�MIJ�]NQ̂̀�HIJ�PNLMQRSM�TNSUVJLMW�RQJ�SNV[XJVJLMRQZb�RLY�cIRM�KW�QJeUKQJY�_Z�NLJ�WIRXX�_J�RW�_KLYKLd�RW�KO�QJeUKQJY�_Z�RXXf�[JQONQVRLSJ�_Z�MIJ�PNLMQRSMNQ�WIRXX�_J�QJeUKQJY�NLXZ�MN�MIJ�J\MJLM�SNLWKWMJLM�cKMI�MIJ�PNLMQRSM�TNSUVJLMW�RLY�QJRWNLR_XZ�KLOJQR_XJ�OQNV�MIJV�RW�_JKLd�LJSJWWRQZ�MN�[QNYUSJ�MIJ�KLYKSRMJY�QJWUXMẀ�D�EFGFEFE�HIJ�KLgRXKYKMZ�NO�RLZ�[QNgKWKNL�NO�MIJ�PNLMQRSM�TNSUVJLMW�WIRXX�LNM�KLgRXKYRMJ�MIJ�PNLMQRSM�NQ�KMW�QJVRKLKLd�[QNgKWKNLẀ�aO�KM�KW�YJMJQVKLJY�MIRM�RLZ�[QNgKWKNL�NO�MIJ�PNLMQRSM�TNSUVJLMW�gKNXRMJW�RLZ�XRcb�NQ�KW�NMIJQcKWJ�KLgRXKY�NQ�ULJLONQSJR_XJb�MIJL�MIRM�[QNgKWKNL�WIRXX�_J�QJgKWJY�MN�MIJ�J\MJLM�LJSJWWRQZ�MN�VR̂J�MIRM�[QNgKWKNL�XJdRX�RLY�JLONQSJR_XJ̀�aL�WUSI�SRWJ�MIJ�PNLMQRSM�TNSUVJLMW�WIRXX�_J�SNLWMQUJYb�MN�MIJ�OUXXJWM�J\MJLM�[JQVKMMJY�_Z�XRcb�MN�dKgJ�JOOJSM�MN�MIJ�[RQMKJWh�KLMJLMKNLW�RLY�[UQ[NWJW�KL�J\JSUMKLd�MIJ�PNLMQRSM̀]IJLJgJQ�RLZ�RYYKMKNLRX�VRMJQKRXW�RLYiNQ�cNQ̂VRLWIK[�LNM�WINcL�NQ�W[JSKOKJY�RQJ�QJeUKQJY�MN�SNV[XJMJ�MIJ�]NQ̂�NO�MIJ�PNLMQRSM�TNSUVJLMW�KL�RSSNQYRLSJ�cKMI�MIJ�KLMJLM�MIJQJNOb�MIJ�PNLMQRSMNQ�WIRXX�[QNgKYJ�MIJWJ�VRMJQKRXW�RLY�cNQ̂VRLWIK[�RM�LN�RYYKMKNLRX�SNWM�MN�MIJ�jcLJQ̀�D�EFGFEFG�k\JSUMKNL�NO�MIJ�PNLMQRSM�_Z�MIJ�PNLMQRSMNQ�KW�R�QJ[QJWJLMRMKNL�MIRM�MIJ�PNLMQRSMNQ�IRW�SRQJOUXXZ�J\RVKLJY�MIJ�PNLMQRSM�TNSUVJLMW�lRLY�MIJ�WKMJb�RLY�QJ[QJWJLMW�MIRM�MIJ�PNLMQRSMNQ�KW�MINQNUdIXZ�ORVKXKRQ�cKMI�MIJ�LRMUQJ�RLY�XNSRMKNL�NO�MIJ�]NQ̂b�MIJ�WKMJ�RLY�RXX�KV[QNgJVJLMW�MIJQJNLb�MIJ�W[JSKOKS�SNLYKMKNLW�ULYJQ�cIKSI�MIJ�]NQ̂�KW�MN�_J�[JQONQVJYb�RLY�RXX�VRMMJQW�cIKSI�VRZ�KL�RLZ�cRZ�ROOJSM�MIJ�]NQ̂�NQ�KMW�[JQONQVRLSJ̀��HIJ�PNLMQRSMNQ�OUQMIJQ�QJ[QJWJLMW�MIRM�RW�R�QJWUXM�NO�WUSI�J\RVKLRMKNLW�RLY�KLgJWMKdRMKNLWb�MIJ�PNLMQRSMNQ�MINQNUdIXZ�ULYJQWMRLYW�MIJ�PNLMQRSM�TNSUVJLMW�RLY�MIJKQ�KLMJLM�RLY�[UQ[NWJb�RLY�KW�ORVKXKRQ�cKMI�RXX�R[[XKSR_XJ�SNYJWb�NQYKLRLSJWb�XRcWb�QJdUXRMKNLWb�RLY�QUXJW�RW�MIJZ�R[[XZ�MN�MIJ�]NQ̂b�RLY�MIRM�MIJ�PNLMQRSMNQ�cKXX�R_KYJ�_Z�WRVJ̀��PXRKVW�ONQ�RYYKMKNLRX�MKVJ�NQ�RYYKMKNLRX�SNV[JLWRMKNL�RW�R�QJWUXM�NO�MIJ�PNLMQRSMNQhW�ORKXUQJ�MN�ONXXNc�MIJ�ONQJdNKLd�[QNSJYUQJ�RLY�MN�ORVKXKRQKmJ�KMWJXO�cKMI�RXX�XNSRX�SNLYKMKNLW�RLY�MIJ�PNLMQRSM�TNSUVJLMW�cKXX�LNM�_J�[JQVKMMJỲ�HIJ�PNLMQRSMNQ�WIRXX�RXWN�QJgKJc�RSSJWWK_KXKMZ�RLY�dJLJQRX�SIRQRSMJQ�NO�MIJ�WKMJ�NQ�_UKXYKLdlWnb�MIJ�J\MJLM�NO�J\KWMKLd�cNQ̂�cKMIKL�NQ�RYoRSJLM�MN�MIJ�WKMJb�RLY�RLZ�NMIJQ�cNQ̂�_JKLd�[JQONQVJY�MIJQJNL�RM�MIJ�MKVJ�NO�WU_VKWWKNL�NO�IKW�_KYD�EFGFG�jQdRLKmRMKNL�NO�MIJ�p[JSKOKSRMKNLW�KLMN�YKgKWKNLWb�WJSMKNLW�RLY�RQMKSXJWb�RLY�RQQRLdJVJLM�NO�TQRcKLdW�WIRXX�LNM�SNLMQNX�MIJ�PNLMQRSMNQ�KL�YKgKYKLd�MIJ�]NQ̂�RVNLd�pU_SNLMQRSMNQW�NQ�KL�JWMR_XKWIKLd�MIJ�J\MJLM�NO�]NQ̂�MN�_J�[JQONQVJY�_Z�RLZ�MQRYJ̀HIJ�p[JSKOKSRMKNLW�VRZ�_J�dJLJQRXXZ�YKgKYJY�KLMN�MQRYJ�WJSMKNLWb�RLYb�KO�WNb�KM�KW�ONQ�MIJ�[UQ[NWJ�NO�SNLgJLKJLSJ�RLY�QJRYZ�QJOJQJLSJ�NLXZ̀�HIJ�PNLMQRSMNQ�cKXX�_J�[JQVKMMJY�MN�RXXNM�MIJ�cNQ̂�NO�pU_SNLMQRSMNQW�RM�IKW�NcL�YKWSQJMKNL�QJdRQYXJWW�NO�MIJ�dQNU[KLdW�KL�MIJ�p[JSKOKSRMKNLẀ��aM�WIRXX�_J�MIJ�PNLMQRSMNQhW�QJW[NLWK_KXKMZ�MN�WJMMXJ�YJOKLKMJXZ�cKMI�JRSI�pU_SNLMQRSMNQ�MIJ�[NQMKNLW�NO�MIJ�]NQ̂�cIKSI�JRSI�cKXX�_J�QJeUKQJY�MN�[JQONQV�RLY�MIJ�jcLJQ�lKLSXUYKLd�MIJ�jcLJQhW�qJ[QJWJLMRMKgJnb�PNLWMQUSMKNL�rRLRdJQ�RLY�sQSIKMJSM�RWWUVJ�LN�QJW[NLWK_KXKMZ�cIRMWNJgJQ�ONQ�RLZ�oUQKWYKSMKNL�SXRKVJY�_Z�RLZ�NO�MIJ�MQRYJWipU_SNLMQRSMNQW�KLgNXgJY�KL�MIJ�]NQ̂̀�HIJ�PNLMQRSMNQ�WIRXXb�WU_oJSM�MN�MIJ�NMIJQ�MJQVW�NO�MIJ�PNLMQRSM�TNSUVJLMWb�[QNgKYJ�JRSI�KMJV�XKWMJYb�NO�eURXKMZ�LNMJY�RLY�WU_oJSM�MN�eURXKOKSRMKNLW�LNMJYb�RLY�WIRXX�[JQONQV�N[JQRMKNLW�[QJWSQK_JY�RSSNQYKLd�MN�MIJ�SNLYKMKNLW�WMRMJYb�OUQLKWIKLd�MIJQJONQJ�RXX�LJSJWWRQZ�XR_NQb�VRMJQKRXWb�JeUK[VJLM�RLY�KLSKYJLMRXW�QJeUKQJY�MN�SNV[XJMJ�MIJ�]NQ̂̀�PNLMQRSMNQ�QJ[QJWJLMW�MIRM�MIJ�pU_SNLMQRSMNQWb�VRLUORSMUQJQW�RLY�WU[[XKJQW�JLdRdJY�NQ�MN�_J�JLdRdJY�_Z�KM�RQJ�RLY�cKXX�_J�ORVKXKRQ�cKMI�MIJ�QJeUKQJVJLMW�ONQ�[JQONQVRLSJ�_Z�MIJV�NO�MIJKQ�N_XKdRMKNLẀtuvw�xD�EFGFyFE�aL�MIJ�JgJLM�NO�SNLOXKSMW�NQ�YKWSQJ[RLSKJW�RVNLd�MIJ�PNLMQRSM�TNSUVJLMWb�KLMJQ[QJMRMKNLW�cKXX�_J�_RWJY�NL�MIJ�ONXXNcKLd�[QKNQKMKJWzFE�rNYKOKSRMKNLWb�RW�YJOKLJY�KL�pJSMKNL�{̀{̀{̀FG�HIJ�sdQJJVJLM̀Fy�sYYJLYRb�cKMI�MINWJ�NO�XRMJQ�YRMJ�IRgKLd�[QJSJYJLSJ�NgJQ�MINWJ�NO�JRQXKJQ�YRMJ̀F|�HIJ�}JLJQRX�PNLYKMKNLW�NO�MIJ�PNLMQRSM�ONQ�PNLWMQUSMKNL̀Fx�TKgKWKNL�~{�NO�MIJ�p[JSKOKSRMKNLẀF��TQRcKLdW�RLY�QJVRKLKLd�TKgKWKNLW�NO�MIJ�p[JSKOKSRMKNLẀaL�MIJ�SRWJ�NO�SNLOXKSMW�NQ�YKWSQJ[RLSKJW�_JMcJJL�TQRcKLdW�RLY�TKgKWKNLW�NO�MIJ�p[JSKOKSRMKNLW�lNMIJQ�MIRL�TKgKWKNL�~{nb�NQ�cKMIKL�NQ�RVNLd�MIJ�PNLMQRSM�TNSUVJLMW�RLY�LNM�SXRQKOKJY�_Z�sYYJLYUVb�MIJ�sQSIKMJSM�cKXX�YJMJQVKLJ�cIKSI�MR̂JW�[QJSJYJLSJ�KL�RSSNQYRLSJ�cKMI�pJSMKNLW��̀�̀{{b��̀�̀{�b�RLY��̀�̀{�̀
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D�EFGFH�IJK�LMNOPQROMP�SJQTT�UPMVWXK�QTT�TQYMPZ�[QOKPWQTSZ�K\]WU[KNOZ�QUUTWQNRKS�QNX�SKPVWRKS�NKRKSSQP̂�OM�K_KR]OK�QNX�RM[UTKOK�QTT�̀MPa�QS�PK\]WPKX�Ŷ�OJK�LMNOPQRO�bMR][KNOS�QNX�OJK�QUUTWRQYTK�c]WTXWNd�LMXKSe��LMNOPQROMPS�SJQTT�RMNX]RO�UPKfRMNSOP]ROWMN�S]PVK̂S�QNX�UPMVWXK�UJMOMgVWXKMS�Mh�QN̂�K_WSOWNd�XQ[QdK�WN�QPKQS�̀JKPK�NK̀�RMNSOP]ROWMN�WS�OM�OQaK�UTQRK�UPWMP�OM�OJK�SOQPO�Mh�̀MPae�i�RMÛ�Mh�S]RJ�XMR][KNOQOWMN�SJQTT�YK�UPMVWXKX�OM�OJK�j̀ NKPkS�PKUPKSKNOQOWVKeD�EFGFHFE�IJK�LMNOPQROMP�QNX�KQRJ�l]YRMNOPQROMP�SJQTT�KVQT]QOK�QNX�SQOWSĥ�OJK[SKTVKS�̀WOJ�OJK�RMNXWOWMNS�QO�OJK�SWOK�QNX�TW[WOQOWMNS�]NXKP�̀JWRJ�OJK�mMPa�WS�OM�YK�UKPhMP[KX�WNRT]XWNdZ�̀WOJM]O�TW[WOQOWMNZ�nop�OJK�TMRQOWMNZ�RMNXWOWMNZ�TQ̂M]O�QNX�NQO]PK�Mh�OJK�qPMrKRO�SWOK�QNX�S]PPM]NXWNd�QPKQSZ�nsp�dKNKPQTT̂�UPKVQWTWNd�RTW[QOWR�RMNXWOWMNSZ�ntp�QNOWRWUQOKX�TQYMP�S]UUT̂�QNX�RMSOSZ�nup�QVQWTQYWTWÔ�QNX�RMSO�Mh�[QOKPWQTSZ�OMMTS�QNX�K\]WU[KNOZ��nvp�QN̂�OW[K�PKSOPWROWMNS�hMP�QRRKSSWNd�MP�̀MPaWNd�QO�OJK�SWOKZ�nwp�OJK�SOMPQdKZ�JQNXTWNd�QNX�OP]RaWNd�Mh�[QOKPWQTS�OM�YK�]SKX�MNfSWOKZ�QNX�nxp�QTT�MOJKP�[QOOKPS�QS�[Q̂�YK�WNRWXKNOQT�OM�OJK�̀MPa�]NXKP�OJK�LMNOPQROZ�YKhMPK�QNX�QhOKP�XKTWVKP̂�Mh�OJK�YWX�UPMUMSQTeD�EFGFHFG�IJK�j̀ NKP�QSS][KS�NM�PKSUMNSWYWTWÔ�MP�TWQYWTWÔ�hMP�OJK�UĴSWRQT�RMNXWOWMN�MP�SQhKÔ�Mh�OJK�qPMrKRO�SWOK�MP�QN̂�W[UPMVK[KNOS�TMRQOKX�MN�OJK�qPMrKRO�SWOKe��IJK�LMNOPQROMP�SJQTT�YK�SMTKT̂�PKSUMNSWYTK�hMP�UPMVWXWNd�Q�SQhK�UTQRK�hMP�OJK�UKPhMP[QNRK�Mh�OJK�mMPae��IJK�j̀ NKP�SJQTT�NMO�YK�PK\]WPKX�OM�[QaK�QN̂�QXr]SO[KNO�WN�KWOJKP�OJK�LMNOPQRO�l][�MP�LMNOPQRO�IW[K�WN�RMNNKROWMN�̀WOJ�QN̂�hQWT]PK�Ŷ�OJK�LMNOPQROMP�MP�QN̂�l]YRMNOPQROMP�OM�RM[UT̂�̀WOJ�OJK�PK\]WPK[KNOS�Mh�OJWS�qQPQdPQUJ�oeseD�EFGFHFy�LMNOPQROMP�PKUPKSKNOS�QNX�̀QPPQNOS�OJQO�WOS�WNVKSOWdQOWMN�Mh�OJK�SWOK�̀QS�UKPhMP[KX�WN�XKOQWT�QNX�̀QS�S]hhWRWKNO�OM�XWSRTMSK�OJK�RMNXWOWMN�Mh�OJK�qPMrKRO�lWOK�QNX�QTT�W[UPMVK[KNOS�OJKPKMNZ�QNX�OJK�RMNXWOWMNS�]NXKP�̀JWRJ�OJK�mMPa�WS�OM�YK�UKPhMP[KXZ�WNRT]XWNdZ�̀WOJM]O�TW[WOQOWMN�nWp�OJK�TMRQOWMNZ�RMNXWOWMNZ�TQ̂M]O�QNX�NQO]PK�Mh�OJK�qPMrKRO�lWOK�QNX�S]PPM]NXWNd�QPKQSz�nWWp�QNOWRWUQOKX�TQYMP�S]UUT̂�RMSOSz�nWWWp�QVQWTQYWTWÔ�QNX�RMSO�Mh�[QOKPWQTSZ�OMMTSZ�QNX�K\]WU[KNOz�QNX�nWVp�MOJKP�SW[WTQP�WSS]KS�UKPOWNKNO�OM�OJK�UKPhMP[QNRK�Mh�OJK�mMPae{|}~��D�EFHFE�IJK�LMNOPQROMP�PKUPKSKNOS�OJQO�UPWMP�OM�K_KR]OWMN�Mh�OJK�LMNOPQROZ�WO�JQS�RMNS]TOKX�̀WOJ�QN�QOOMPNK̂Z�OJQO�OJK�QOOMPNK̂�JQS�PKVWK̀KX�QTT�Mh�OJK�LMNOPQRO�bMR][KNOS�QNX�OJQO�OJK�LMNOPQROMP�JQS�SWdNKX�OJK�LMNOPQRO�bMR][KNOS�MNT̂�QhOKP�S]RJ�RMNS]TOQOWMN�̀WOJ�WOS�QOOMPNK̂e�iRRMPXWNdT̂Z�OJK�[Q_W[�OJQO�OJWS�LMNOPQRO�SJQTT�YK�RMNSOP]KX�QdQWNSO�OJK�qQPÔ�J̀M�XPQhOKX�WO�SJQTT�NMO�QUUT̂�OM�OJK�WNOKPUPKOQOWMN�Mh�OJWS�LMNOPQRO�MP�QN̂�Mh�OJK�LMNOPQRO�bMR][KNOSe��D�EFHFG�lKVKPQYWTWÔe��N�OJK�KVKNO�OJQO�QN̂�OKP[�MP�UPMVWSWMNZ�MP�UQPO�OJKPKMhZ�Mh�OJWS�LMNOPQRO�MP�QN̂�Mh�OJK�LMNOPQRO�bMR][KNOS�WS�JKTX�OM�YK�WTTKdQTZ�WNVQTWX�MP�]NKNhMPRKQYTK�]NXKP�QUUTWRQYTK�TQ̀�Ŷ�Q�RM]PO�Mh�RM[UKOKNO�r]PWSXWROWMNZ�S]RJ�OKP[�MP�UPMVWSWMNZ�MP�UQPO�OJKPKMhZ�SJQTT�YK�XKK[KX�WNKhhKROWVK�OM�OJK�K_OKNO�Mh�S]RJ�WNVQTWXWÔ�MP�]NKNhMPRKQYWTWÔ�MNT̂�QNX�SKVKPKX�hPM[�OJK�LMNOPQRO�bMR][KNOS�QNX�OJK�PK[QWNWNd�OKP[nSp�QNX�UPMVWSWMNnSp�SJQTT�PK[QWN�]NQhhKROKX�OJKPKŶe�D�EFHFy�LQUOWMNSe�IWOTKS�MP�RQUOWMNS�Mh�iPOWRTKSZ�lKROWMNSZ�QNX��_JWYWOS�RMNOQWNKX�WN�OJK�LMNOPQRO�bMR][KNOS�QPK�WNSKPOKX�MNT̂�QS�Q�[QOOKP�Mh�RMNVKNWKNRK�QNX�hMP�PKhKPKNRKZ�QNX�WN�NM�̀Q̂�XKhWNKZ�TW[WOZ�K_OKNX�MP�XKSRPWYK�OJK�SRMUK�Mh�OJK�LMNOPQRO�bMR][KNOS�MP�OJK�WNOKNO�Mh�QN̂�UPMVWSWMN�JKPKMheD�EF�FE�IJK�iPRJWOKRO�QNX�OJK�iPRJWOKROkS�RMNS]TOQNOS�SJQTT�YK�XKK[KX�OJK�Q]OJMPS�QNX�M̀NKPS�Mh�OJKWP�PKSUKROWVK��NSOP][KNOS�Mh�lKPVWRKZ�WNRT]XWNd�OJK�bPQ̀WNdS�QNX�lUKRWhWRQOWMNSZ�QNX�PKOQWN�QTT�RM[[MN�TQ̀Z�SOQO]OMP̂Z�QNX�MOJKP�PKSKPVKX�PWdJOS�WN�OJKWP��NSOP][KNOS�Mh�lKPVWRKZ�WNRT]XWNd�RMÛPWdJOSe�RMÛPWdJOSZ�K_RKUO�OM�OJK�K_OKNO�SKO�hMPOJ�WN�OJK�j̀ NKPfiPRJWOKRO�LMNOPQROe�IJK�LMNOPQROMPZ�l]YRMNOPQROMPSZ�S]YfS]YRMNOPQROMPSZ�QNX�S]UUTWKPS�SJQTT�NMO�M̀N�MP�RTQW[�Q�RMÛPWdJO�WN�OJK��NSOP][KNOS�Mh�lKPVWRKe�l]Y[WOOQT�MP�XWSOPWY]OWMN�OM�[KKO�MhhWRWQT�PKd]TQOMP̂�PK\]WPK[KNOS�MP�hMP�MOJKP�U]PUMSKS�WN�RMNNKROWMN�̀WOJ�OJK�qPMrKRO�WS�NMO�OM�YK�RMNSOP]KX�QS�U]YTWRQOWMN�WN�XKPMdQOWMN�Mh�OJK�iPRJWOKROkS�MP�iPRJWOKROkS�RMNS]TOQNOSk�PKSKPVKX�PWdJOSe�D�EF��������D�EF�FE��_RKUO�QS�MOJKP̀WSK�UPMVWXKX�WN�lKROWMN�oewesZ�̀JKPK�OJK�LMNOPQRO�bMR][KNOS�PK\]WPK�MNK�UQPÔ�OM�NMOWĥ�MP�dWVK�NMOWRK�OM�OJK�MOJKP�UQPÔZ�S]RJ�NMOWRK�SJQTT�YK�UPMVWXKX�WN�̀PWOWNd�OM�OJK�XKSWdNQOKX�PKUPKSKNOQOWVK�Mh�OJK�UQPÔ�OM�
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DEFG�HEI�JFHKLI�KM�NOOPIMMIO�NJO�MENQQ�RI�OIIGIO�HF�ENSI�RIIJ�OTQU�MIPSIO�KV�OIQKSIPIO�KJ�WIPMFJX�RU�GNKQX�RU�LFTPKIPX�FP�RU�IQILHPFJKL�HPNJMGKMMKFJ�KV�N�GIHEFO�VFP�IQILHPFJKL�HPNJMGKMMKFJ�KM�MIH�VFPHE�KJ�HEI�YZPIIGIJH[\�]̂_̂̀�aFHKLI�FV�bQNKGM�NM�WPFSKOIO�KJ�cILHKFJ�de[d[f�MENQQ�RI�WPFSKOIO�KJ�DPKHKJZ�NJO�MENQQ�RI�OIIGIO�HF�ENSI�RIIJ�OTQU�MIPSIO�FJQU�KV�OIQKSIPIO�HF�HEI�OIMKZJNHIO�PIWPIMIJHNHKSI�FV�HEI�WNPHU�HF�DEFG�HEI�JFHKLI�KM�NOOPIMMIO�RU�LIPHKVKIO�FP�PIZKMHIPIO�GNKQX�FP�RU�LFTPKIP�WPFSKOKJZ�WPFFV�FV�OIQKSIPU[\�]̂ĝh�aFHDKHEMHNJOKJZ�HEI�WPILIOKJZ�MILHKFJM�d[e[d�NJO�d[e[iX�JFHEKJZ�LFJHNKJIO�KJ�HEKM�cILHKFJ�d[e�FP�IQMIDEIPI�KJ�HEI�bFJHPNLH�jFLTGIJHM�MENQQ�GFOKVU�HEI�PKZEHM�ZPNJHIO�HF�kDJIP�RU�YPLEKHILH�KJ�PIQNHKFJ�HF�HEI�lJMHPTGIJHM�FV�cIPSKLI�NM�MIH�VFPHE�KJ�HEI�MIWNPNHI�NZPIIGIJH�RIHDIIJ�kDJIP�NJO�YPLEKHILH[�\�]̂_�mIVIPIJLIM�HF�HPNOI�WTRQKLNHKFJMX�KJOTMHPKIMX�NJO�WTRQKMEIO�MHNJONPOM�MENQQ�LNPPU�HEI�QNHIMH�ONHIX�KJLQTOKJZ�QNHIMH�PISKMKFJMX�TJQIMM�ONHIO�HF�HEI�LFJHPNPU[��nTPHEIPX�NQQ�DFPo�GIJHKFJIO�FP�KJOKLNHIO�KJ�HEI�bFJHPNLH�jFLTGIJHM�MENQQ�RI�WIPVFPGIO�RU�HEI�bFJHPNLHFP�NM�WNPH�FV�HEKM�bFJHPNLH�TJQIMM�KH�KM�MWILKVKLNQQU�KJOKLNHIO�KJ�HEI�bFJHPNLH�jFLTGIJHM�HENH�MTLE�pFPo�KM�HF�RI�OFJI�RU�FHEIPM[��YQQ�DFPo�MENQQ�LFJVFPG�HF�HEI�aNHKFJNQ�qQILHPKL�bFOIX�HEI�aNHKFJNQ�rFNPO�FV�nKPI�sJOIPDPKHIPM�NJO�NWWQKLNRQI�bKHUX�tFDJ�NJO�cHNHI�rTKQOKJZ�bFOIM�NJO�YTHEFPKHKIM�ENSKJZ�uTPKMOKLHKFJ[\�]̂v�wxyxz{|�w{z{�}~��{�����{�~�x~~x��tEI�WNPHKIM�MENQQ�NZPII�TWFJ�DPKHHIJ�WPFHFLFQM�ZFSIPJKJZ�HEI�HPNJMGKMMKFJ�NJO�TMI�FVX�NJO�PIQKNJLI�FJX�lJMHPTGIJHM�FV�cIPSKLI�FP�NJU�FHEIP�KJVFPGNHKFJ�FP�OFLTGIJHNHKFJ�KJ�OKZKHNQ�VFPG[tEI�bFJHPNLHFP�NJO�NQQ�cTRLFJHPNLHFPM�MENQQ�PIVIP�HF�NQQ�FV�HEI�jPNDKJZMX�KJLQTOKJZ�HEFMI�MEFDKJZ�WPKGNPKQU�HEI�DFPo�FV�HEI�WQTGRKJZX�EINHKJZX�SIJHKQNHKFJX�NKP�LFJOKHKFJKJZX�IQILHPKLNQX�NJO�FHEIP�MWILKNQK�IO�HPNOIMX�NJO�HF�NQQ�FV�HEI�MILHKFJM�FV�HEI�cWILKVKLNHKFJMX�NJO�MENQQ�WIPVFPG�NQQ�DFPo�PINMFJNRQU�KJVIPNRQI�HEIPIVPFG�NM�RIKJZ�JILIMMNPU�HF�WPFOTLI�HEI�KJOKLNHIO�PIMTQHM[\�]̂����x|�x�y�������{zx�������|~�}~��{�����|x{���YJU�TMI�FVX�FP�PIQKNJLI�FJX�NQQ�FP�N�WFPHKFJ�FV�N�RTKQOKJZ�KJVFPGNHKFJ�GFOIQ�DKHEFTH�NZPIIGIJH�HF�DPKHHIJ�WPFHFLFQM�ZFSIPJKJZ�HEI�TMI�FVX�NJO�PIQKNJLI�FJX�HEI�KJVFPGNHKFJ�LFJHNKJIO�KJ�HEI�GFOIQ�MENQQ�RI�NH�HEI�TMKJZ�FP�PIQUKJZ�WNPHU�M�MFQI�PKMo�NJO�DKHEFTH�QKNRKQKHU�HF�HEI�FHEIP�WNPHU�NJO�KHM�LFJHPNLHFPM�FP�LFJMTQHNJHMX�HEI�NTHEFPM�FVX�FP�LFJHPKRTHFPM�HFX�HEI�RTKQOKJZ�KJVFPGNHKFJ�GFOIQX�NJO�INLE�FV�HEIKP�NZIJHM�NJO�IGWQFUIIM[YQQ�KJOKLNHKFJM�FP�JFHNHKFJM�FJ�HEI�OPNDKJZM�DEKLE�NWWQU�HF�FJI�FV�N�JTGRIP�FV�MKGKQNP�MKHTNHKFJMX�GNHIPKNQMX�FP�WPFLIMMIM�MENQQ�RI�OIIGIO�HF�NWWQU�HF�NQQ�MTLE�MKHTNHKFJMX�GNHIPKNQMX�FP�WPFLIMMIM�DEIPISIP�HEIU�NWWINP�KJ�HEI�pFPoX�I�LIWH�DEIPI�N�LFJHPNPU�PIMTQH�KM�LQINPQU�KJOKLNHIO�RU�HEI�bFJHPNLH�jFLTGIJHM[\�]̂��tEI�ZIJIPNQ�LENPNLHIP�FV�HEI�OIHNKQIO�DFPo�KM�MEFDJ�FJ�HEI�OPNDKJZMX�RTH�GKJFP�GFOKVKLNHKFJM�GNU�RI�GNOI�FJ�HEI�VTQQ�MK�I�OPNDKJZM[��YJU�OIHNKQM�MENQQ�RI�DFPoIO�FTH�KJ�PIQNHKFJ�HF�HEIKP�QFLNHKFJ�NJO�HEIKP�LFJJILHKFJ�HF�FHEIP�WNPHM�FV�HEI�DFPo[��pEIPI�OIHNKQM�FP�LFJOKHKFJM�NPI�KJOKLNHIO�KJ�MTGGNPU�VFPGX�MTLE�OIHNKQM�FP�LFJOKHKFJM�MENQQ�RI�LFJHKJTIO�HEPFTZEFTH�HEI�LFTPMI�FP�WNPHM�KJ�DEKLE�HEIU�FLLTP[��tEI�bFJHPNLHFP�MENQQ�RI�PIMWFJMKRQI�VFP�HEI�LFGWQIHI�NJO�LFPPILH�NWWQKLNHKFJ�FV�MTLE�OIHNKQM�HEPFTZEFTH�HEI�WFPHKFJM�FV�HEI�WPFuILH�KJ�DEKLE�HEIU�FLLTP[\�]̂]��cEFTQO�HEI�YPLEKHILH�M�DPKHHIJ�KJHIPWPIHNHKFJMX�KJ�HEI�FWKJKFJ�FV�HEI�LFJHPNLHFPX�MEFD�NOOKHKFJNQ�DFPoX�FP�DFPo�FV�GFPI�I�WIJMKSI�LENPNLHIP�HENJ�HENH�MEFDJ�FP�KJVIPPIO�RU�HEI�bFJHPNLH�jPNDKJZMX�KH�MENQQ�RI�HEI�OTHU�FV�HEI�bFJHPNLHFP�HF�MF�JFHKVU�HEI�YPLEKHILH�HEPFTZE�HEI�bFJMHPTLHKFJ��NJNZIP�DKHEKJ�VKSI��e��ONUM�VPFG�PILIKWH�FV�MNGI�KJ�FPOIP�HENH�WPFWIP�NOuTMHGIJH�GNU�RI�GNOI�KV�VFTJO�uTMHKVKNRQI�KJ�HEI�FWKJKFJ�FV�HEI�YPLEKHILHX�bFJMHPTLHKFJ��NJNZIPX�NJO�HEI�kDJIP[��tEI�bFJHPNLHFP�MENQQ�NMMTGI�VTQQ�PIMWFJMKRKQKHU�VFP�NQQ�MTLE�DFPo�OFJI�DKHEFTH�HEI�NWWPFSNQ�FV�HEI�YPLEKHILHX�HEI�bFJMHPTLHKFJ��NJNZIPX�NJO�HEI�kDJIP[\�]̂]]�����x���zx{|xz�\�]̂]]̂]�tEI�bFJHPNLHFP�DNPPNJHM�NJO�PIWPIMIJHM�HENH�HEI�bFJHPNLHFP�MENQQ�JFH�oJFDKJZQU�FP�JIZQKZIJHQU�LFGGTJKLNHI�FP�OKMLQFMI�NH�NJU�HKGI�HF�NJU�WIPMFJ�FP�IJHKHU�NJU�KJVFPGNHKFJ�KJ�LFJJILHKFJ�DKHE�HEI�pFPo�FP�HEI��PFuILHX�I�LIWH���d��DKHE�WPKFP�DPKHHIJ�LFJMIJH�FV�HEI�kDJIPX��i��KJVFPGNHKFJ�HENH�DNM�KJ�HEI�WTRQKL�OFGNKJ�WPKFP�HF�HEI�ONHI�FV�HEKM�YZPIIGIJHX��f��KJVFPGNHKFJ�DEKLE�RILFGIM�WNPH�FV�HEI�WTRQKL�OFGNKJ�RU�WTRQKLNHKFJ�FP�FHEIPDKMI�JFH�OTI�HF�NJU�TJNTHEFPK�IO�NLH�FP�FGKMMKFJ�FV�HEI�bFJHPNLHFPX�����NM�GNU�RI�PI�TKPIO�HF�WIPVFPG�HEI�pFPo�FP�RU�NJU�NWWQKLNRQI�QNDX�FP��e��VFP�WTPWFMIM�FV�LFFPOKJNHKFJ�DKHE�FHEIP�WPKGI�LFJHPNLHFPM[\�]̂]]̂̀�tEI�bFJHPNLHFPX�NJU�HKGI�TWFJ�PI�TIMH�FV�HEI�kDJIPX�MENQQ�KGGIOKNHIQU�PIHTPJ�NJO�MTPPIJOIP�HF�HEI�kDJIP�NQQ�LFWKIM�FV�NJU�GNHIPKNQMX�PILFPOMX�JFHKLIMX�GIGFPNJONX�PILFPOKJZMX�OPNDKJZMX�MWILKVKLNHKFJMX�NJO�GFLo�TWM�NJO�NJU�FHEIP�OFLTGIJHM�VTPJKMEIO�RU�HEI�kDJIP�FV�HEI�YPLEKHILH�HF�HEI�bFJHPNLHFP[
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D�EFEEFG�HIJ�KLMNOPQNLO�RIPSS�RTJQUVUQPSSW�QPXRJ�PSS�YXZQLMNOPQNLOR�LO�PMW�LNIJO�TJORLM�LO�JMNUNW�TJOVLO[UM\�PMW�RJO]UQJR�LO�VXOMURIUM\�PMW�[PNJOUPSR�LO�ĴXUT[JMN�LV�NIJ�_LÒ�NL�aPOOPMN�PMb�OJTOJRJMN�PSS�UNJ[R�RJN�VLONI�UM�NIUR�cPOP\OPTI�defeD�EFEEFg�HIJ�OJTOJRJMNPNULMR�PMb�aPOOPMNUJR�QLMNPUMJb�UM�NIUR�cPOP\OPTI�dedd�RIPSS�RXO]U]J�NIJ�QL[TSJNJ�TJOVLO[PMQJ�LV�NIJ�_LÒ�LO�JPOSUJO�NJO[UMPNULM�LV�NIUR�h\OJJ[JMNeD�EFEi�jklmnoD�EFEiFE�pqQJTN�PR�LNIJOaURJ�TOL]UbJb�UM�YJQNULM�defers�aIJOJ�NIJ�KLMNOPQN�tLQX[JMNR�OĴXUOJ�LMJ�TPONW�NL�MLNUVW�LO�\U]J�MLNUQJ�NL�NIJ�LNIJO�TPONWs�RXQI�MLNUQJ�RIPSS�ZJ�TOL]UbJb�UM�aOUNUM\�NL�NIJ�bJRU\MPNJb�OJTOJRJMNPNU]J�LV�NIJ�TPONW�NL�aIL[�NIJ�MLNUQJ�UR�PbbOJRRJb�PMb�RIPSS�ZJ�bJJ[Jb�NL�IP]J�ZJJM�bXSW�RJO]Jb�UV�bJSU]JOJb�UM�TJORLMs�ZW�[PUSs�ZW�QLXOUJOs�LO�ZW�JSJQNOLMUQ�NOPMR[URRULM�UV�P�[JNILb�VLO�JSJQNOLMUQ�NOPMR[URRULM�UR�RJN�VLONI�UM�NIJ�h\OJJ[JMNeD�EFEiFi�uLNUQJ�LV�KSPU[R�PR�TOL]UbJb�UM�YJQNULM�dvedew�RIPSS�ZJ�TOL]UbJb�UM�aOUNUM\�PMb�RIPSS�ZJ�bJJ[Jb�NL�IP]J�ZJJM�bXSW�RJO]Jb�LMSW�UV�bJSU]JOJb�NL�NIJ�bJRU\MPNJb�OJTOJRJMNPNU]J�LV�NIJ�TPONW�NL�aIL[�NIJ�MLNUQJ�UR�PbbOJRRJb�ZW�QJONUVUJb�LO�OJ\URNJOJb�[PUSs�LO�ZW�QLXOUJO�TOL]UbUM\�TOLLV�LV�bJSU]JOWeD�EFEG�xyz{mll|}�~�n�|��oYXZ[UNNPS�pqQIPM\Js�P�aJZ�ZPRJb�QLMRNOXQNULM�TIPRJ�RLVNaPOJ�VLO�[PMP\UM\�TOL�JQN�RXZ[UNNPSRs�����Rs�PMb�LNIJO�QLMRNOXQNULM�TIPRJ�TPTJOaLÒs�RIPSS�ZJ�XRJb�ZW�PSS�TPONUJR�LM�NIUR�TOL�JQNe�HIJ�hOQIUNJQN�aUSS�ZJ�NIJ�Pb[UMURNOPNLO�VLO�NIJ�YXZ[UNNPS�pqQIPM\J�RWRNJ[�LM�NIUR�TOL�JQNeD�EFEGFE�HIJ��aMJO�UR�JMNUNSJb�NL�OJU[ZXORJ[JMN�VOL[�NIJ�KLMNOPQNLO�VLO�P[LXMNR�TPUb�NL�NIJ�hOQIUNJQN�PMb�LO�KLMRNOXQNULM��PMP\JO�VLO�RJO]UQJR�OĴXUOJb�ZW�NIJ�KLMNOPQNLO�R�VPUSXOJ�NL�XRJ�YXZ[UNNPS�pqQIPM\J�UM�NIJ�RXZ[URRULM�PMb�TOLQJRRUM\�LV�QLMRNOXQNULM�TIPRJ�TPTJOaLÒe���~��D�iFEFE�HIJ��aMJO�UR�NIJ�TJORLM�LO�JMNUNW�UbJMNUVUJb�PR�RXQI�UM�NIJ�h\OJJ[JMN�PMb�UR�OJVJOOJb�NL�NIOLX\ILXN�NIJ�KLMNOPQN�tLQX[JMNR�PR�UV�RUM\XSPO�UM�MX[ZJOe�HIJ��aMJO�RIPSS�bJRU\MPNJ�UM�aOUNUM\�P�OJTOJRJMNPNU]J�aIL�RIPSS�IP]J�JqTOJRR�PXNILOUNW�NL�ZUMb�NIJ��aMJO�aUNI�OJRTJQN�NL�PSS�[PNNJOR�OĴXUOUM\�NIJ��aMJO�R�PTTOL]PS�LO�PXNILOU�PNULMe��P̀JSPMb�KJMNOPS�YQILLS�tURNOUQN�UR�NIJ��aMJO�PMb�NIJ��LPOb�LV�pbXQPNULM�LV�NIJ��P̀JSPMb�KJMNOPS�YQILLS�tURNOUQN�RIPSS�ZJ�NIJ�LMSW�JMNUNW�aUNI�PXNILOUNW�NL�ZUMb�NIJ��aMJO�LO�TOL]UbJ�PTTOL]PS�LO�PXNILOU�PNULM�LM�ZJIPSV�LV�NIJ��aMJO�PR�OĴXUOJb�ZW�SPa�PMb�LO�NIJ�TLSUQUJR�PMb�TOLQJbXOJR�LV�NIJ��P̀JSPMb�KJMNOPS�YQILLS�tURNOUQN�XMSJRR�KLMNOPQNLO�UR�MLNUVUJb�LNIJOaURJ�UM�aOUNUM\�RU\MJb�ZW�NIJ��aMJOe�pqQJTN�PR�LNIJOaURJ�TOL]UbJb�UM�YJQNULM��ereds��ered�LO�hONUQSJ��s�NIJ�KLMRNOXQNULM��PMP\JO�PMb�NIJ�hOQIUNJQN�bL�MLN�IP]J�RXQI�PXNILOUNWe�HIJ�NJO[���aMJO��[JPMR�NIJ��aMJO�LO�NIJ��aMJO�R�PXNILOU�Jb�OJTOJRJMNPNU]Je�_UNI�OJRTJQN�NL�PMW�KSPU[�ZW�KLMNOPQNLOs�UMQSXbUM\�aUNILXN�SU[UNPNULM�PMW�KSPU[�VLO�P�KIPM\J��ObJO�LO�PMW�KSPU[�VLO�PM�JqNJMRULM�LV�NIJ�KLMNOPQN�HU[J�LO�XTaPOb�Pb�XRN[JMN�LV�NIJ�KLMNOPQN�YX[s�PMW�OJ�JQNULM�LV�RXQI�KSPU[s�JUNIJO�UM�aILSJ�LO�UM�TPONs�[PbJ�ZW�KLMRNOXQNULM��PMP\JO�LO�NIJ�hOQIUNJQN�NL�KLMNOPQNLO�RIPSS�ZJ�bJJ[Jb�NL�IP]J�ZJJM�[PbJ�ZW�NIJ��aMJO�XMSJRR�NIJ��aMJO�R�bJQURULM�NL�NIJ�QLMNOPOW�UR�RJN�VLONI�UM�aOUNUM\eD�iFEFi�HIJ��aMJO�RIPSS�VXOMURI�NL�NIJ�KLMNOPQNLOs�aUNIUM�VUVNJJM�bPWR�PVNJO�OJQJUTN�LV�P�aOUNNJM�OĴXJRNs�UMVLO[PNULM�MJQJRRPOW�PMb�OJSJ]PMN�VLO�NIJ�KLMNOPQNLO�NL�J]PSXPNJs�\U]J�MLNUQJ�LVs�LO�JMVLOQJ�[JQIPMUQ�R�SUJM�OU\INRe�YXQI�UMVLO[PNULM�RIPSS�UMQSXbJ�P�QLOOJQN�RNPNJ[JMN�LV�NIJ�OJQLOb�SJ\PS�NUNSJ�NL�NIJ�TOLTJONW�LM�aIUQI�NIJ�cOL�JQN�UR�SLQPNJbs�XRXPSSW�OJVJOOJb�NL�PR�NIJ�RUNJs�PMb�NIJ��aMJO�R�UMNJOJRN�NIJOJUMeD�iFi�~�m�o�no�k��l�o����o�����m�|�nm|}����|��o{o�l����k�{|lmk��|���xo��mno���o ym�o��k��l�o����o�D�iFiFE�cOULO�NL�QL[[JMQJ[JMN�LV�NIJ�_LÒs�PMb�XTLM�aOUNNJM�OĴXJRN�ZW�NIJ�KLMNOPQNLOs�NIJ��aMJO�RIPSS�VXOMURI�NL�NIJ�KLMNOPQNLO�OJPRLMPZSJ�J]UbJMQJ�NIPN�NIJ��aMJO�IPR�[PbJ�VUMPMQUPS�POOPM\J[JMNR�NL�VXSVUSS�NIJ��aMJO�R�LZSU\PNULMR�XMbJO�NIJ�KLMNOPQNe�HIJ�KLMNOPQNLO�RIPSS�IP]J�ML�LZSU\PNULM�NL�QL[[JMQJ�NIJ�_LÒ�XMNUS�NIJ��aMJO�TOL]UbJR�RXQI�J]UbJMQJe��V�QL[[JMQJ[JMN�LV�NIJ�_LÒ�UR�bJSPWJb�XMbJO�NIUR�YJQNULM�rereds�NIJ�KLMNOPQN�HU[J�RIPSS�ZJ�JqNJMbJb�PTTOLTOUPNJSWe_UNI�NIJ�JqQJTNULM�LV�NIJ�ZXUSbUM\�TJO[UNs�PSS�TJO[UNR�PMb�VJJRs�PTTOL]PSRs�JPRJ[JMNRs�PRRJRR[JMNR�PMb�QIPO\JR�OĴXUOJb�VLO�QLMRNOXQNULMs�XRJ�LO�LQQXTPMQW�LV�TJO[PMJMN�RNOXQNXOJR�LO�VLO�TJO[PMJMN�QIPM\JR�UM�JqURNUM\�VPQUSUNUJR�POJ�NIJ�OJRTLMRUZUSUNW�LV�NIJ�KLMNOPQNLO�XMbJO�NIJ�KLMNOPQN�tLQX[JMNRe��KLMNOPQNLO�R�TOUQJ�RIPSS�UMQSXbJ�PSS�VJJR�PMb�LNIJO�QLRNR�VLO�RJQXOUM\�PMb�[PUMNPUMUM\�¡ZW�KLMNOPQNLO�LO�UNR�YXZQLMNOPQNLOR¢�VLO�NIJ�SUVJ�LV�NIJ�cOL�JQN£�PSS�TJO[UNRs�cp�SUQJMRJRs�QLMMJQNULM�VJJRs�UMRTJQNULMRs�JNQes�PTTSUQPZSJ�NLs�LO�QXRNL[POUSW�RJQXOJb�VLO�NIJ�_LÒe��HIUR�
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DEFGHIHFJ�HJKLMNOI�PJQ�DOERHSI�SF�TO�HIIMON�HJ�SUO�JPRO�FV�SUO�WFJSEPKSFE�PI�EOXMHEON�VFE�SUO�YFEZ[��\UO�WFJSEPKSFE�IUPLL�VMEJHIU�WFJISEMKSHFJ�]PJP̂OE�PJN�_EKUHSOKS�FE�̀aJOE�aHSU�FEĤHJPL�KFDHOI�FV�PLL�DOERHSI�DEHFE�SF�SUO�KFRROJKOROJS�FV�YFEZ�PJN�IUPLL�DEFRHJOJSLQ�NHIDLPQ�P�KFDQ�FV�PLL�DOERHSI�PS�P�LFKPSHFJ�P̂EOON�MDFJ�aHSU�SUO�WFJISEMKSHFJ�]PJP̂OE�FE�̀aJOEb�cdcdc�eFLLFaHĴ�KFRROJKOROJS�FV�SUO�YFEZ�PJN�MDFJ�aEHSSOJ�EOXMOIS�TQ�SUO�WFJSEPKSFEf�SUO�̀aJOE�IUPLL�VMEJHIU�SF�SUO�WFJSEPKSFE�EOPIFJPTLO�OGHNOJKO�SUPS�SUO�̀aJOE�UPI�RPNO�VHJPJKHPL�PEEPĴOROJSI�SF�VMLVHLL�SUO�̀aJOEgI�FTLĤPSHFJI�MJNOE�SUO�WFJSEPKS�FJLQ�HV�hij�SUO�̀aJOE�VPHLI�SF�RPZO�DPQROJSI�SF�SUO�WFJSEPKSFE�PI�SUO�WFJSEPKS�kFKMROJSI�EOXMHEOl�hmj�SUO�WFJSEPKSFE�HNOJSHVHOI�HJ�aEHSHĴ�P�EOPIFJPTLO�KFJKOEJ�EÔPENHĴ�SUO�̀aJOEgI�PTHLHSQ�SF�RPZO�DPQROJS�aUOJ�NMOl��FE�hnj�P�KUPĴO�HJ�SUO�YFEZ�RPSOEHPLLQ�KUPĴOI�SUO�WFJSEPKS�oMR[�pV�SUO�̀aJOE�VPHLI�SF�DEFGHNO�IMKU�OGHNOJKOf�PI�EOXMHEONf�aHSUHJ�VFMESOOJ�NPQI�FV�SUO�WFJSEPKSFEgI�EOXMOISf�SUO�WFJSEPKSFE�RPQ�HRRONHPSOLQ�ISFD�SUO�YFEZ�PJNf�HJ�SUPS�OGOJSf�IUPLL�JFSHVQ�SUO�̀aJOE�SUPS�SUO�YFEZ�UPI�ISFDDON[�qFaOGOEf�HV�SUO�EOXMOIS�HI�RPNO�TOKPMIO�P�KUPĴO�HJ�SUO�YFEZ�RPSOEHPLLQ�KUPĴOI�SUO�WFJSEPKS�oMR�MJNOE�hnj�PTFGOf�SUO�WFJSEPKSFE�RPQ�HRRONHPSOLQ�ISFD�FJLQ�SUPS�DFESHFJ�FV�SUO�YFEZ�PVVOKSON�TQ�SUO�KUPĴO�MJSHL�EOPIFJPTLO�OGHNOJKO�HI�DEFGHNON[�pV�SUO�YFEZ�HI�ISFDDON�MJNOE�SUHI�oOKSHFJ�m[m[mf�SUO�WFJSEPKS�\HRO�IUPLL�TO�OrSOJNON�PDDEFDEHPSOLQ�PJN�SUO�WFJSEPKS�oMR�IUPLL�TO�HJKEOPION�TQ�SUO�PRFMJS�FV�SUO�WFJSEPKSFEgI�EOPIFJPTLO�KFISI�FV�IUMSNFaJf�NOLPQ�PJN�ISPESsMDf�DLMI�HJSOEOIS�PI�DEFGHNON�HJ�SUO�WFJSEPKS�kFKMROJSI[\UO�̀aJOE�IUPLL�EOSPHJ�PJ�PEKUHSOKS�LPaVMLLQ�LHKOJION�SF�DEPKSHKO�PEKUHSOKSMEOf�FE�PJ�OJSHSQ�LPaVMLLQ�DEPKSHKHĴ�PEKUHSOKSMEOf�HJ�SUO�tMEHINHKSHFJ�aUOEO�SUO�uEFtOKS�HI�LFKPSON[�\UPS�DOEIFJ�FE�OJSHSQ�HI�HNOJSHVHON�PI�SUO�_EKUHSOKS�HJ�SUO�_̂EOOROJS�PJN�HI�EOVOEEON�SF�SUEFM̂UFMS�SUO�WFJSEPKS�kFKMROJSI�PI�HV�IHĴMLPE�HJ�JMRTOE[b�cdcdv�_VSOE�SUO�̀aJOE�VMEJHIUOI�OGHNOJKO�FV�VHJPJKHPL�PEEPĴOROJSI�MJNOE�SUHI�oOKSHFJ�m[mf�SUO�̀aJOE�IUPLL�JFS�RPSOEHPLLQ�GPEQ�IMKU�VHJPJKHPL�PEEPĴOROJSI�aHSUFMS�DEHFE�JFSHKO�SF�SUO�WFJSEPKSFE[\UO�̀aJOE�IUPLL�EOSPHJ�P�KFJISEMKSHFJ�RPJP̂OE�LPaVMLLQ�DEPKSHKHĴ�KFJISEMKSHFJ�RPJP̂OROJS�HJ�SUO�tMEHINHKSHFJ�aUOEO�SUO�uEFtOKS�HI�LFKPSON[�\UPS�DOEIFJ�FE�OJSHSQ�HI�HNOJSHVHON�PI�SUO�WFJISEMKSHFJ�]PJP̂OE�HJ�SUO�_̂EOOROJS�PJN�HI�EOVOEEON�SF�SUEFM̂UFMS�SUO�WFJSEPKS�kFKMROJSI�PI�HV�IHĴMLPE�HJ�JMRTOE[b�cdcdw�YUOEO�SUO�̀aJOE�UPI�NOIĤJPSON�HJVFERPSHFJ�VMEJHIUON�MJNOE�SUHI�oOKSHFJ�m[m�PI�xKFJVHNOJSHPLfx�SUO�WFJSEPKSFE�IUPLL�ZOOD�SUO�HJVFERPSHFJ�KFJVHNOJSHPL�PJN�IUPLL�JFS�NHIKLFIO�HS�SF�PJQ�FSUOE�DOEIFJ[�qFaOGOEf�SUO�WFJSEPKSFE�RPQ�NHIKLFIO�xKFJVHNOJSHPLx�HJVFERPSHFJf�PVSOE�IOGOJ�hyj�NPQIg�JFSHKO�SF�SUO�̀aJOEf�aUOEO�NHIKLFIMEO�HI�EOXMHEON�TQ�LPaf�HJKLMNHĴ�P�IMTDFOJP�FE�FSUOE�VFER�FV�KFRDMLIFEQ�LÔPL�DEFKOII�HIIMON�TQ�P�KFMES�FE�̂FGOEJROJSPL�OJSHSQf�FE�TQ�KFMES�FE�PETHSEPSFEhIj�FENOE[�\UO�WFJSEPKSFE�RPQ�PLIF�NHIKLFIO�xKFJVHNOJSHPLx�HJVFERPSHFJ�SF�HSI�ORDLFQOOIf�KFJIMLSPJSIf�IMEOSHOIf�oMTKFJSEPKSFEI�PJN�SUOHE�ORDLFQOOIf�oMTsIMTKFJSEPKSFEIf�PJN�FSUOEI�aUF�JOON�SF�ZJFa�SUO�KFJSOJS�FV�IMKU�HJVFERPSHFJ�IFLOLQ�PJN�OrKLMIHGOLQ�VFE�SUO�uEFtOKS�PJN�aUF�P̂EOO�SF�RPHJSPHJ�SUO�KFJVHNOJSHPLHSQ�FV�IMKU�HJVFERPSHFJ[pV�EOPIFJPTLO�EOXMOISON�TQ�SUO�WFJSEPKS�HJ�aEHSHĴf�SUO�̀aJOE�IUPLL�VMEJHIU�IMEGOQI�NOIKEHTHĴ�DUQIHKPL�KUPEPKSOEHISHKIf�LÔPL�LHRHSPSHFJI�PJN�MSHLHSQ�LFKPSHFJI�VFE�SUO�IHSO�FV�SUO�uEFtOKSf�PJN�P�LÔPL�NOIKEHDSHFJ�FV�SUO�IHSO[�\UO�WFJSEPKSFE�IUPLL�TO�OJSHSLON�SF�EOLQ�FJ�SUO�PKKMEPKQ�FV�HJVFERPSHFJ�VMEJHIUON�TQ�SUO�̀aJOE�TMS�IUPLL�OrOEKHIO�DEFDOE�DEOKPMSHFJI�EOLPSHĴ�SF�SUO�IPVO�DOEVFERPJKO�FV�SUO�YFEZ[b�cdcdz�eFLLFaHĴ�EOKOHDS�FV�P�EOPIFJPTLO�aEHSSOJ�EOXMOIS�VEFR�SUO�WFJSEPKSFEf�SUO�̀aJOE�IUPLL�VMEJHIU�HJVFERPSHFJ�FE�IOEGHKOI�EOXMHEON�FV�SUO�̀aJOE�TQ�SUO�WFJSEPKS�kFKMROJSI�aHSU�EOPIFJPTLO�DEFRDSJOII[�\UO�̀aJOE�IUPLL�PLIF�VMEJHIU�PJQ�FSUOE�HJVFERPSHFJ�FE�IOEGHKOI�MJNOE�SUO�̀aJOEgI�KFJSEFL�PJN�EOLOGPJS�SF�SUO�WFJSEPKSFEgI�DOEVFERPJKO�FV�SUO�YFEZ�aHSU�EOPIFJPTLO�DEFRDSJOII�PVSOE�EOKOHGHĴ�SUO�WFJSEPKSFEgI�EOPIFJPTLO�aEHSSOJ�EOXMOIS�VFE�IMKU�HJVFERPSHFJ�FE�IOEGHKOI[b�cdcd{�\UO�̀aJOE�IUPLL�VMEJHIU�SUO�WFJSEPKSFE�SaF��KFDHOI�FV�SUO�WFJSEPKS�kFKMROJSIf�HJKLMNHĴ�FJO�IOS�SF�TO�MION�VFE�SUO�uEFtOKS�|OKFEN�kEPaHĴI[�\UO�WFJSEPKSFE�RPQ�DMEKUPIO�PNNHSHFJPL�KFDHOIf�PS�UHI�FaJ�OrDOJIOf�PS�SUO�KFIS�FV�EODEFNMKSHFJf�DFISP̂O�PJN�UPJNLHĴ[b�cdcd}�\UO�̀aJOE�IUPLL�OJNOPGFE�SF�VFEaPEN�PLL�KFRRMJHKPSHFJI�SF�SUO�WFJSEPKSFE�SUEFM̂U�SUO�WFJISEMKSHFJ�]PJP̂OE�PJN�IUPLL�KFJSORDFEPJOFMILQ�DEFGHNO�SUO�IPRO�KFRRMJHKPSHFJI�SF�SUO�_EKUHSOKS�PTFMS�RPSSOEI�PEHIHĴ�FMS�FV�FE�EOLPSHĴ�SF�SUO�WFJSEPKS�kFKMROJSI[b�cdv�~���������������������������������������������������������������������������pV�SUO�WFJSEPKSFE�VPHLI�SF�KFEEOKS�YFEZ�SUPS�HI�JFS�HJ�PKKFENPJKO�aHSU�SUO�EOXMHEOROJSI�FV�SUO�WFJSEPKS�kFKMROJSI��FE�VPHLI�SF�KPEEQ�FMS�YFEZ�HJ�PKKFENPJKO�aHSU�SUO�WFJSEPKS�kFKMROJSIf�FE�VPHLI�FE�EOVMIOI�SF�DEFGHNO�P�IMVVHKHOJS�PRFMJS�FV�DEFDOELQ�IMDOEGHION�PJN�KFFENHJPSON�LPTFEf�RPSOEHPLIf�FE�OXMHDROJS�IF�PI�SF�DOERHS�SUO�̀aJOE�SF�EOPIFJPTLQ�HJVOE�SUPS�SUO�WFJSEPKSFE�aHLL�JFS�TO�PTLO�SF�KFRDLOSO�SUO�YFEZ�aHSUHJ�SUO�WFJSEPKS�\HRO�FE�VPHLI�SF�EORFGOf�TFJN�FE�NHIKUPÊO�
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DEFGHFI�GHFJGK�LMNO�PQKR�QSGTJ�QUGVQW�IXGFUT�XJ�IXGFUT�YVJRVQIG�HTJTGX�SJXZ�GHT�[EITJ�XJ�GHT�\XIRGJVUGFXI�]QIQ̂TJ_�QIK�WFTI�SFWTP�VYXI�XJ�Q̂QFIRG�[EITJ̀R�YJXYTJGK�XJ�Q̂QFIRG�GHT�aJXbTUG�SVIPR�cK�QIKXIT�UWQFZFÎ�cKd�GHXV̂Hd�XJ�VIPTJ�\XIGJQUGXJd�XJ�PFRJT̂QJPR�GHT�FIRGJVUGFXIR�XS�\XIRGJVUGFXI�]QIQ̂TJd�eJUHFGTUG�XJ�[EITJ�EHTI�RVUH�FIRGJVUGFXIR�QJT�cQRTP�VYXI�GHT�JTfVFJTZTIGR�XS�GHT�\XIGJQUG�gXUVZTIGRd�GHT�[EITJ�ZQK�FRRVT�Q�EJFGGTI�XJPTJ�GX�GHT�\XIGJQUGXJ�GX�RGXY�GHT�hXJid�XJ�QIK�YXJGFXI�GHTJTXSd�VIGFW�GHT�UQVRT�SXJ�RVUH�XJPTJ�HQR�cTTI�TWFZFIQGTP�GX�GHT�RQGFRSQUGFXI�XS�GHT�[EITJd�FI�FGR�PFRUJTGFXIj�HXETkTJd�GHT�JF̂HG�XS�GHT�[EITJ�GX�RGXY�GHT�hXJi�RHQWW�IXG�̂FkT�JFRT�GX�Q�PVGK�XI�GHT�YQJG�XS�GHT�[EITJ�GX�TlTJUFRT�GHFR�JF̂HG�SXJ�FGR�cTITSFG�XJ�GHT�cTITSFG�XS�GHT�\XIGJQUGXJ�XJ�QIK�XGHTJ�YTJRXI�XJ�TIGFGKmn�opqpr�slUTYG�SXJ�YTJZFGR�QIP�STTR�GHQG�QJT�GHT�JTRYXIRFcFWFGK�XS�GHT�\XIGJQUGXJ�VIPTJ�GHT�\XIGJQUG�gXUVZTIGRd�FIUWVPFÎ�GHXRT�JTfVFJTP�VIPTJ�tTUGFXI�Mmumvd�GHT�[EITJ�RHQWW�RTUVJT�QIP�YQK�SXJ�ITUTRRQJK�QYYJXkQWRd�TQRTZTIGRd�QRRTRRZTIGR�QIP�UHQĴTR�JTfVFJTP�SXJ�UXIRGJVUGFXId�VRT�XJ�XUUVYQIUK�XS�YTJZQITIG�RGJVUGVJTR�XJ�SXJ�YTJZQITIG�UHQÎTR�FI�TlFRGFÎ�SQUFWFGFTRm�wIWTRR�XGHTJEFRT�YJXkFPTP�VIPTJ�GHT�\XIGJQUG�gXUVZTIGRd�GHT�[EITJd�QRRFRGTP�cK�GHT�\XIRGJVUGFXI�]QIQ̂TJd�RHQWW�RTUVJT�QIP�YQK�SXJ�GHT�cVFWPFÎ�YTJZFGmn�opqpo�xHT�[EITJ�RHQWW�JTGQFI�QI�QJUHFGTUG�WQESVWWK�WFUTIRTP�GX�YJQUGFUT�QJUHFGTUGVJTd�XJ�QI�TIGFGK�WQESVWWK�YJQUGFUFÎ�QJUHFGTUGVJTd�FI�GHT�bVJFRPFUGFXI�EHTJT�GHT�aJXbTUG�FR�WXUQGTPm�xHQG�YTJRXI�XJ�TIGFGK�FR�FPTIGFSFTP�QR�GHT�eJUHFGTUG�FI�GHT�êJTTZTIG�QIP�FR�JTSTJJTP�GX�GHJXV̂HXVG�GHT�\XIGJQUG�gXUVZTIGR�QR�FS�RFÎVWQJ�FI�IVZcTJmn�opqpq�xHT�[EITJ�RHQWW�JTGQFI�Q�UXIRGJVUGFXI�ZQIQ̂TJ�QPkFRTJ�WQESVWWK�YJQUGFUFÎ�UXIRGJVUGFXI�ZQIQ̂TZTIG�FI�GHT�bVJFRPFUGFXI�EHTJT�GHT�aJXbTUG�FR�WXUQGTPm�xHQG�YTJRXI�XJ�TIGFGK�FR�FPTIGFSFTP�QR�GHT�\XIRGJVUGFXI�]QIQ̂TJ�FI�GHT�êJTTZTIG�QIP�FR�JTSTJJTP�GX�GHJXV̂HXVG�GHT�\XIGJQUG�gXUVZTIGR�QR�FS�RFÎVWQJ�FI�IVZcTJmn�opqpy�zS�GHT�TZYWXKZTIG�XS�GHT�\XIRGJVUGFXI�]QIQ̂TJ�XJ�eJUHFGTUG�GTJZFIQGTRd�GHT�[EITJ�RHQWW�TZYWXK�Q�RVUUTRRXJ�UXIRGJVUGFXI�ZQIQ̂TJ�XJ�QJUHFGTUG�GX�EHXZ�GHT�\XIGJQUGXJ�HQR�IX�JTQRXIQcWT�XcbTUGFXI�QIP�EHXRT�RGQGVR�VIPTJ�GHT�\XIGJQUG�gXUVZTIGR�RHQWW�cT�GHQG�XS�GHT�\XIRGJVUGFXI�]QIQ̂TJ�XJ�eJUHFGTUGd�JTRYTUGFkTWKmn�opqp{�xHT�[EITJ�RHQWW�SVJIFRH�RVJkTKR�PTRUJFcFÎ�YHKRFUQW�UHQJQUGTJFRGFURd�WT̂QW�WFZFGQGFXIR�QIP�VGFWFGK�WXUQGFXIR�SXJ�GHT�RFGT�XS�GHT�aJXbTUGd�QIP�Q�WT̂QW�PTRUJFYGFXI�XS�GHT�RFGTm�xHT�\XIGJQUGXJ�RHQWW�cT�TIGFGWTP�GX�JTWK�XI�GHT�QUUVJQUK�XS�FISXJZQGFXI�SVJIFRHTP�cK�GHT�[EITJ�cVG�RHQWW�TlTJUFRT�YJXYTJ�YJTUQVGFXIR�JTWQGFÎ�GX�GHT�RQST�YTJSXJZQIUT�XS�GHT�hXJimn�opqp|�xHT�[EITJ�RHQWW�SVJIFRH�FISXJZQGFXI�XJ�RTJkFUTR�JTfVFJTP�XS�GHT�[EITJ�cK�GHT�\XIGJQUG�gXUVZTIGR�EFGH�JTQRXIQcWT�YJXZYGITRRm�xHT�[EITJ�RHQWW�QWRX�SVJIFRH�QIK�XGHTJ�FISXJZQGFXI�XJ�RTJkFUTR�VIPTJ�GHT�[EITJ̀R�UXIGJXW�QIP�JTWTkQIG�GX�GHT�\XIGJQUGXJ̀R�YTJSXJZQIUT�XS�GHT�hXJi�EFGH�JTQRXIQcWT�YJXZYGITRR�QSGTJ�JTUTFkFÎ�GHT�\XIGJQUGXJ̀R�EJFGGTI�JTfVTRG�SXJ�RVUH�FISXJZQGFXI�XJ�RTJkFUTRmn�opqp}�wIWTRR�XGHTJEFRT�YJXkFPTP�FI�GHT�\XIGJQUG�gXUVZTIGRd�GHT�[EITJ�RHQWW�SVJIFRH�GX�GHT�\XIGJQUGXJ�XIT�UXYK�XS�GHT�\XIGJQUG�gXUVZTIGR�SXJ�YVJYXRTR�XS�ZQiFÎ�JTYJXPVUGFXIR�YVJRVQIG�GX�tTUGFXI�vm~m�mn�opqp��xHT�[EITJ�RHQWW�SXJEQJP�QWW�UXZZVIFUQGFXIR�GX�GHT�\XIGJQUGXJ�GHJXV̂H�GHT�\XIRGJVUGFXI�]QIQ̂TJm�[GHTJ�UXZZVIFUQGFXI�RHQWW�cT�ZQPT�QR�RTG�SXJGH�FI�tTUGFXI��m�m�mn�opy������������������������������������������������������������������zS�GHT�\XIGJQUGXJ�SQFWR�GX�UXJJTUG�hXJi�GHQG�FR�IXG�FI�QUUXJPQIUT�EFGH�GHT�JTfVFJTZTIGR�XS�GHT�\XIGJQUG�gXUVZTIGR�QR�JTfVFJTP�cK�tTUGFXI�v�m��XJ�JTYTQGTPWK�SQFWR�GX�UQJJK�XVG�hXJi�FI�QUUXJPQIUT�EFGH�GHT�\XIGJQUG�gXUVZTIGRd�GHT�[EITJ�ZQK�FRRVT�Q�EJFGGTI�XJPTJ�GX�GHT�\XIGJQUGXJ�GX�RGXY�GHT�hXJid�XJ�QIK�YXJGFXI�GHTJTXSd�VIGFW�GHT�UQVRT�SXJ�RVUH�XJPTJ�HQR�cTTI�TWFZFIQGTPj�HXETkTJd�GHT�PTSQVWGR�XJ�IT̂WTUGR�GX�UQJJK�XVG�GHT�hXJi�FI�QUUXJPQIUT�EFGH�GHT�\XIGJQUG�gXUVZTIGR�XJ�FR�XGHTJEFRT�FI�PTSQVWG�XS�QIK�GTJZ�XS�GHT�\XIGJQUG�gXUVZTIGRd�QIP�SQFWR�EFGHFI�Q�GHJTT�PQK�YTJFXP�QSGTJ�PTWFkTJK�XS�EJFGGTI�IXGFUT�SJXZ�GHT�[EITJ�GX�UXZZTIUT�QIP�UXIGFIVT�UXJJTUGFXI�XS�RVUH�PTSQVWG�XJ�IT̂WTUG�EFGH�PFWF̂TIUT�QIP�YJXZYGITRR�DGX�GHT�JTQRXIQcWT�RQGFRSQUGFXI�XS�GHT�[EITJ_d�GHT�[EITJ�ZQK�QG�GHT�TIP�XS�RVUH�GHJTT�PQK�YTJFXP�EFGH�IX�SVJGHTJ�IXGFUT�JTfVFJTPd�EFGHXVG�YJTbVPFUT�GX�XGHTJ�JTZTPFTR�GHT�[EITJ�ZQK�HQkTd�UXJJTUG�RVUH�PTSFUFTIUFTRmm�zI�RVUH�UQRT�QI�QYYJXYJFQGT�\HQÎT�[JPTJ�RHQWW�cT�FRRVTP�PTPVUGFÎ�SJXZ�YQKZTIGR�GHTI�XJ�GHTJTQSGTJ�PVT�GHT�\XIGJQUGXJ�GHT�JTQRXIQcWT�UXRG�XS�UXJJTUGFÎ�RVUH�PTSFUFTIUFTRd�FIUWVPFÎ�[EITJ̀R�TlYTIRTR�QIP�UXZYTIRQGFXI�SXJ�GHT�\XIRGJVUGFXI�]QIQ̂TJ̀R�QIP�eJUHFGTUG̀R�QIP�GHTFJ�JTRYTUGFkT�UXIRVWGQIGR̀�QPPFGFXIQW�RTJkFUTR�ZQPT�ITUTRRQJK�cK�RVUH�PTSQVWGd�IT̂WTUG�XJ�SQFWVJTd�QIP�QWRX�FIUWVPFÎd�EFGHXVG�WFZFGQGFXId�GHT�[EITJ̀R�JTQRXIQcWT�QGGXJITKR̀�STTR�DQIP�QWRX�FIUWVPFÎd�EFGHXVG�WFZFGQGFXId�QGGXJITKR̀�STTR�QIP�TlYTIRTR�FIUVJJTP�FI�QIK�QYYTQWRd�XJ�QIK�TISXJUTZTIG�XS�GHT�XcWF̂QGFXIR�VIPTJ�GHFR�YJXkFRFXId�XJ�TISXJUTZTIG�XS�QIK�bVP̂ZTIG�QIP�UXWWTUGFXI�HTJTVIPTJ_d�QIP�QWW�XGHTJ�JTQRXIQcWT�TlYTIRTR�JTWQGFÎ�GHTJTGXm�zS�YQKZTIGR�GHTI�XJ�GHTJTQSGTJ�PVT�GHT�\XIGJQUGXJ�QJT�IXG�RVSSFUFTIG�GX�UXkTJ�RVUH�QZXVIGRd�GHT�\XIGJQUGXJ�RHQWW�YQK�GHT�PFSSTJTIUT�GX�GHT�[EITJm�tVUH�\HQÎT�[JPTJ�RHQWW�cT�PTTZTP�GX�HQkT�cTTI�TlTUVGTP�cK�GHT�\XIGJQUGXJd�
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DEFGEFH�IH�JIG�KLGMKNNO�PQRJFS�TO�GEF�UIJGHKLGIHV�WEF�HQREG�IX�GEF�YDJFH�GI�PGIZ�KJS�LKHHO�IMG�GEF�[IH\�]IH�KJO�ZIHGQIJP�GEFHFIX̂�ZMHPMKJG�GI�GEQP�ZKHKRHKZE�PEKNN�JIG�RQ_F�HQPF�GI�K�KJO�SMGO�IJ�GEF�ZKHG�IX�GEF�YDJFH�GI�F̀FHLQPF�GEQP�HQREG�XIH�QGP�TFJFXQG�IH�GEF�TFJFXQG�IX�GEF�UIJGHKLGIH�IH�KJO�IGEFH�ZFHPIJ�IH�FJGQGOa�F̀LFZG�GI�GEF�F̀GFJG�HFbMQHFS�TO�cFLGQIJ�dVeVfVFJGQGOVg�hij�klmnopq�rstuv�vw�xyooz�k{v�vun�|wo}~X�GEF�UIJGHKLGIH�SFXKMNGP�IH�JFRNFLGP�GI�LKHHO�IMG�GEF�[IH\�QJ�KLLIHSKJLF�DQGE�GEF�UIJGHKLG��ILM�FJGP�KJS�XKQNP�DQGEQJ�K�GFJ�SKO�ZFHQIS�KXGFH�HFLFQZG�IX�JIGQLF�XHI��GEF�YDJFH�GI�LI��FJLF�KJS�LIJGQJMF�LIHHFLGQIJ�IX�PMLE�SFXKMNG�IH�JFRNFLG�DQGE�SQNQRFJLF�KJS�ZHI�ZGJFPPa�GEF�YDJFH��KOa�DQGEIMG�ZHF�MSQLF�GI�IGEFH�HF�FSQFP�GEF�YDJFH��KO�EK_Fa�LIHHFLG�PMLE�SFXKMNG�IH�JFRNFLGV�cMLE�KLGQIJ�TO�GEF�YDJFH�KJS�K�IMJGP�LEKHRFS�GI�GEF�UIJGHKLGIH�KHF�TIGE�PMT�FLG�GI�HF_QFD�TO�GEF�UIJPGHMLGQIJ��KJKRFH�KJS�ZHQIH�KZZHI_KN�IX�GEF��HLEQGFLGa�KJS�GEF�UIJPGHMLGQIJ��KJKRFH�IH��HLEQGFLG��KOa�ZMHPMKJG�GI�cFLGQIJ��V�Vea�DQGEEINS�IH�JMNNQXO�K�UFHGQXQLKGF�XIH��KO�FJG�QJ�DEINF�IH�QJ�ZKHGa�GI�GEF�F̀GFJG�HFKPIJKTNO�JFLFPPKHO�GI�HFQ�TMHPF�GEF�YDJFH�XIH�GEF�HFKPIJKTNF�LIPG�IX�LIHHFLGQJR�PMLE�SFXQLQFJLQFPa�QJLNMSQJR�YDJFH�P�F̀ZFJPFP�KJS�LI�ZFJPKGQIJ�XIH�GEF�UIJPGHMLGQIJ��KJKRFH�P�KJS��HLEQGFLG�P�KJS�GEFQH�HFPZFLGQ_F�LIJPMNGKJGP��KSSQGQIJKN�PFH_QLFP��KSF�JFLFPPKHO�TO�PMLE�SFXKMNGa�JFRNFLGa�IH�XKQNMHFV�~X�LMHHFJG�KJS�XMGMHF�ZKO�FJGP�KHF�JIG�PMXXQLQFJG�GI�LI_FH�PMLE�K�IMJGPa�GEF�UIJGHKLGIH�PEKNN�ZKO�GEF�SQXXFHFJLF�GI�GEF�YDJFHV�~X�GEF�UIJGHKLGIH�SQPKRHFFP�DQGE�GEF�KLGQIJP�IX�GEF�YDJFH�IH�GEF��HLEQGFLGa�IH�GEF�K�IMJGP�LNKQ�FS�KP�LIPGP�GI�GEF�YDJFHa�GEF�UIJGHKLGIH��KO�XQNF�K�UNKQ��ZMHPMKJG�GI��HGQLNF�e�Vg�hij�klmnopq�rstuv�vw��{�svV��UIJGHKLGIH�PEKNN�\FFZ�XMNN�KJS�KLLMHKGF�HFLIHSP�IX�KNN�LIPGP�QJLMHHFS�KJS�QGF�P�TQNNFS�QJ�LIJJFLGQIJ�DQGE�GEF�ZFHXIH�KJLF�IX�GEF�[IH\a�DEQLE�HFLIHSP�PEKNN�TF�IZFJ�GI�KMSQG�TO�GEF�YDJFH�IH�QGP�KMGEIHQ�FS�HFZHFPFJGKGQ_FP�SMHQJR�ZFHXIH�KJLF�IX�GEF�[IH\�KJS�MJGQN�PQ̀�]d̂�OFKHP�KXGFH��QJKN��KO�FJGV��~J�KSSQGQIJa�GEF�UIJGHKLGIH�PEKNN��K\F�QG�K�LIJSQGQIJ�IX�KNN�PMTLIJGHKLGP�HFNKGQJR�GI�GEF�[IH\�GEKG�KJO�KJS�KNN�cMTLIJGHKLGIHP�DQNN�\FFZ�KLLMHKGF�HFLIHSP�IX�LIPGP�QJLMHHFS�KJS�QGF�P�TQNNFS�QJ�LIJJFLGQIJ�DQGE�GEFQH�DIH\�KJS�GEKG�PMLE�HFLIHSP�PEKNN�TF�IZFJ�GI�KMSQG�TO�GEF�YDJFH�IH�QGP�KMGEIHQ�FS�HFZHFPFJGKGQ_FP�SMHQJR�ZFHXIH�KJLF�IX�GEF�[IH\�KJS�MJGQN�PQ̀�]d̂�OFKHP�KXGFH�QGP�LI�ZNFGQIJVg�hi��YDJFH�P�HQREGP�PGKGFS�QJ�GEQP��HGQLNF���KHF�LM�MNKGQ_F�KJS�JIG�QJ�NQ�QGKGQIJ�IX�KJO�HQREGP�IX�GEF�YDJFH�RHKJGFS�FNPFDEFHF�QJ�GEF�UIJGHKLG��ILM�FJGPa�IH�KG�NKD�IH�QJ�FbMQGOV���MHGEFHa�QG�QP�F̀ZHFPPNO�MJSFHPGIIS�GEKG�JIGDQGEPGKJSQJR�KJO�IX�GEF�HQREGP�KJS�KMGEIHQGO�RHKJGFS�GEF�YDJFH�QJ�GEQP��HGQLNF���IH�FNPFDEFHF�QJ�GEF�UIJGHKLG��ILM�FJGPa�QJ�JI�F_FJG�PEKNN�GEF�YDJFHa�UIJPGHMLGQIJ��KJKRFH�IH��HLEQGFLG�EK_F�LIJGHIN�I_FHa�LEKHRF�IXa�IH�KJO�HFPZIJPQTQNQGO�XIH�LIJPGHMLGQIJ��FKJPa��FGEISPa�GFLEJQbMFPa�PFbMFJLFP�IH�ZHILFSMHFP�IH�XIH�PKXFGO�ZHFLKMGQIJP�KJS�ZHIRHK�P�QJ�LIJJFLGQIJ�DQGE�GEF�[IH\V������g��i�ih�WEF�UIJGHKLGIH�PEKNN�ZFHXIH��GEF�[IH\�QJ�KLLIHSKJLF�DQGE�GEF�UIJGHKLG��ILM�FJGPVZNMHKN�GFH����MNGQZNF��HQ�F�UIJGHKLGIHP��HFXFHP�GI�ZFHPIJP�IH�FJGQGQFP�DEI�ZFHXIH��LIJPGHMLGQIJ�MJSFH�LIJGHKLGP�DQGE�GEF�YDJFH�GEKG�KHF�KS�QJQPGFHFS�TO�GEF�UIJPGHMLGQIJ��KJKRFHV�WEF�GFH��SIFP�JIG�QJLNMSF�GEF�YDJFH�P�IDJ�XIHLFPa�QJLNMSQJR�ZFHPIJP�IH�FJGQGQFP�MJSFH�PFZKHKGF�LIJGHKLGP�JIG�KS�QJQPGFHFS�TO�GEF�UIJPGHMLGQIJ��KJKRFHVg��i�i��WEF�UIJGHKLGIH�PEKNN�JIG�TF�HFNQF_FS�IX�QGP�ITNQRKGQIJP�GI�ZFHXIH��GEF�[IH\�QJ�KLLIHSKJLF�DQGE�GEF�UIJGHKLG��ILM�FJGP�FQGEFH�TO�KLGQ_QGQFP�IH�SMGQFP�IX�GEF�UIJPGHMLGQIJ��KJKRFH�IH��HLEQGFLG�QJ�GEFQH�KS�QJQPGHKGQIJ�IX�GEF�UIJGHKLGa�IH�TO�GFPGPa�QJPZFLGQIJP�IH�KZZHI_KNP�HFbMQHFS�IH�ZFHXIH�FS�TO�ZFHPIJP�IH�FJGQGQFP�IGEFH�GEKJ�GEF�UIJGHKLGIHV�ILM�FJGPVg��i�i��WEF�UIJGHKLGIH�PEKNN�JIG�TF�HFNQF_FS�IX�QGP�ITNQRKGQIJP�GI�ZFHXIH��GEF�[IH\�QJ�KLLIHSKJLF�DQGE�GEF�UIJGHKLG��ILM�FJGP�FQGEFH�TO�KLGQ_QGQFP�IH�SMGQFP�IX�GEF�UIJPGHMLGQIJ��KJKRFH�IH��HLEQGFLG�QJ�GEFQH�KS�QJQPGHKGQIJ�IX�GEF�UIJGHKLGa�IH�TO�GFPGPa�QJPZFLGQIJP�IH�KZZHI_KNP�HFbMQHFS�IH�ZFHXIH�FS�TO�ZFHPIJP�IH�FJGQGQFP�IGEFH�GEKJ�GEF�UIJGHKLGIHV�������g��ihi���̀FLMGQIJ�cMT�QPPQIJ�IX�QGP�TQS�GI�GEF�YDJFH�KJS�PMTPFbMFJG�F̀FLMGQIJ�IX�GEF�UIJGHKLG�TO�GEF�UIJGHKLGIH�QP�K�HFZHFPFJGKGQIJ�GEKG�GEF�UIJGHKLGIH�EKP�_QPQGFS�GEF�PQGFa�TFLI�F�RFJFHKNNO�XK�QNQKH�DQGE�EKP�LKHFXMNNO�F̀K�QJFS�GEF�UIJGHKLG��ILM�FJGP�KJS�EKP�_QPQGFS�KJS�EKP�ZFHXIH�FS�K�SFGKQNFS�QJ_FPGQRKGQIJ�IX�GEF�PQGFa�TFLI�F�GEIHIMRENO�XK�QNQKH�DQGE�GEF�JKGMHF�KJS�NILKN�LIJSQGQIJP�MJSFH�DEQLE�GEF�[IH\�QP�GI�TF�ZFHXIH�FSa�KJS�LIHHFNKGFS�ZFHPIJKN�ITPFH_KGQIJP�ZFHXIH�FS�]QJLNMSQJR�TMG�JIG�NQ�QGFS�GI�QGP�LIJSQGQIJa�NKOIMGa�JKGMHFa�PMHHIMJSQJR�KHFKPa�LNQ�KGQL�LIJSQGQIJPa�FGLV̂�KJS�KNN��KGGFHP�DEQLE��KO�QJ�KJO�DKO�KXXFLG�GEF�[IH\�IH�QGP�ZFHXIH�KJLF�KJS�LIHHFNKGFS�ZFHPIJKN�ITPFH_KGQIJP�KJS�QJ_FPGQRKGQIJP�DQGE�HFbMQHF�FJGP�IX�GEF�UIJGHKLG��ILM�FJGPV�cMT�QPPQIJ�IX�QGP�TQS�GI�GEF�YDJFH�KJS�PMTPFbMFJG�
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EFEGHIJKL�KM�INE�OKLIPQGI�RS�INE�OKLIPQGIKP�JT�Q�MHPINEP�PEUPETELIQIJKL�INQI�INE�OKLIPQGIKP�NQT�GQPEMHVVS�EFQWJLEX�INE�OKLIPQGI�YKGHWELIT�Z[JIN�THGN�PE\JE[�JL�OKLIPQGIKP]T�GQUQGJIS�QT�Q�GKLIPQGIKP�QLX�LKI�Q�XETĴL�UPKMETTJKLQV�HLVETT�KINEP[JTE�TUEGJMJGQVVS�UPK\JXEX�JL�INE�OKLIPQGI�YKGHWELIT_�QLX�INQI�QLS�EPPKPT̀�KWJTTJKLT̀�QWRĴHJIJET̀�XJTGPEUQLGJET�KP�GKLMVJGIT�MKHLX�JL�TQJX�OKLIPQGI�YKGHWELIT�NQ\E�REEL�RPKĤNI�IK�INE�QIIELIJKL�KM�INE�aPGNJIEGI�MKP�GVQPJMJGQIJKL�UPJKP�IK�INE�OKLIPQGIKP]T�THRWJTTJKL�KM�JIT�RJXb��cNE�OKLIPQGIKP�MHPINEP�PEUPETELIT�INQI�QT�Q�PETHVI�KM�JIT�EFQWJLQIJKLT�QLX�JL\ETIĴQIJKLT̀�INE�OKLIPQGIKP�INKPKĤNVS�HLXEPTIQLXT�INE�OKLIPQGI�YKGHWELIT�QLX�INEJP�JLIELI�QLX�UHPUKTE�QLX�JT�MQWJVJQP�[JIN�QVV�MEXEPQV̀�TIQIE�QLX�VKGQV�TIQIHIET̀�VQ[T̀�GKXET̀�KPXJLQLGET̀�PÊHVQIJKLT̀�PHVET̀�QLX�VQ[MHV�KPXEPT�KM�UHRVJG�QHINKPJIJET�QT�INES�QUUVS�IK�INE�dKPè�QLX�INQI�INE�OKLIPQGIKP�[JVV�QRJXE�RS�TQWEb�cNE�f[LEP�QTTHWET�LK�PETUKLTJRJVJIS�KP�VJQRJVJIS�MKP�INE�UNSTJGQV�GKLXJIJKL�KP�TQMEIS�KM�INE�gPKhEGI�TJIE�KP�QLS�KINEP�JWUPK\EWELIT�VKGQIEX�KL�INE�gPKhEGI�TJIEb��aT�PEiHJPEX�RS�INJT�OKLIPQGÌ�INE�OKLIPQGIKP�TNQVV�RE�PETUKLTJRVE�MKP�UPK\JXJL̂�Q�TQME�UVQGE�MKP�INE�UEPMKPWQLGE�KM�INE�dKPeb�OVQJWT�MKP�EFIELTJKL�KM�INE�OKLIPQGI�cJWE�KP�QXXJIJKLQV�GKWUELTQIJKL�QT�Q�PETHVI�KM�INE�OKLIPQGIKP]T�MQJVHPE�IK�MKVVK[�INE�MKPÊKJL̂�UPKGEXHPET�QLX�IK�MQWJVJQPJjE�JITEVM�[JIN�QVV�VKGQV�GKLXJIJKLT�QLX�INE�OKLIPQGI�YKGHWELIT�TNQVV�LKI�RE�QVVK[EXbk�lmnmomo�cNE�OKLIPQGIKP�JT�XEEWEX�IK�RE�Q�iHQVJMJEX�EFUEPI�JL�INE�TSTIEWT�QLX�GKLTIPHGIJKL�PEiHJPEWELIT�KM�INE�dKPe�KM�JIT�OKLIPQGIb��cNE�OKLIPQGIKP�NEPERS�TUEGJMJGQVVS�QGeLK[VEX̂ET�QLX�XEGVQPET�INQI�INE�OKLIPQGI�YKGHWELIT�QPE�MHVV�QLX�GKWUVEIÈ�QPE�THMMJGJELI�IK�NQ\E�ELQRVEX�JI�IK�XEIEPWJLE�INE�GKTI�KM�INE�dKPe�QLX�INQI�INE�YPQ[JL̂T̀�INE�pUEGJMJGQIJKLT�QLX�INE�aXXELXQ�QPE�THMMJGJELI�IK�ELQRVE�INE�OKLIPQGIKP�IK�GKLTIPHGI�INE�dKPe�KHIVJLEX�INEPEJL�JL�QGGKPXQLGE�[JIN�QVV�MEXEPQV̀�TIQIE�QLX�VKGQV�TIQIHIET̀�VQ[T̀�GKXET̀�KPXJLQLGET̀�PÊHVQIJKLT̀�PHVET̀�QLX�VQ[MHV�KPXEPT�KM�UHRVJG�QHINKPJIJET�QT�INES�QUUVS�IK�INE�dKPè�QLX�KINEP[JTE�IK�MHVMJVV�QVV�KM�JIT�KRVĴQIJKLT�HLXEP�INE�OKLIPQGI�YKGHWELITb��qL�QXXJIJKL̀�JM�INE�OKLIPQGIKP�UEPMKPWT�QLS�GKLTIPHGIJKL�QGIJ\JIS�[NJVE�JI�eLK[T�KP�TNKHVX�NQ\E�eLK[L�INQI�QLS�KM�INE�OKLIPQGI�YKGHWELIT�GKLIQJLT�QL�EPPKP̀�JLGKLTJTIELGS�KP�KWJTTJKL̀�INE�OKLIPQGIKP�TNQVV�RE�PETUKLTJRVE�MKP�THGN�UEPMKPWQLGE�QLX�TNQVV�REQP�INE�GKTIT�MKP�GKPPEGIJKL�INEPEKMbk�lmnmn�rEGQHTE�INE�OKLIPQGI�YKGHWELIT�QPE�GKWUVEWELIQPS̀�INE�OKLIPQGIKP�TNQVV̀�REMKPE�KPXEPJL̂�QLS�WQIEPJQVT�QLX�REMKPE�TIQPIJL̂�EQGN�UKPIJKL�KM�INE�dKPè�GQPEMHVVS�TIHXS�QLX�GKWUQPE�INE�\QPJKHT�OKLIPQGI�YKGHWELIT�PEVQIJ\E�IK�INQI�UKPIJKL�KM�INE�dKPè�QT�[EVV�QT�INE�JLMKPWQIJKL�MHPLJTNEX�RS�INE�f[LEP�UHPTHQLI�IK�pEGIJKL�sbtbù�f[LEP̀�TNQVV�IQeE�MJEVX�WEQTHPEWELIT�KM�QLS�EFJTIJL̂�GKLXJIJKLT�PEVQIEX�IK�INQI�UKPIJKL�KM�INE�dKPè�QLX�TNQVV�KRTEP\E�QLS�GKLXJIJKLT�QI�INE�TJIE�QMMEGIJL̂�JIb�JI�QLX�KINEP[JTE�\EPJMS�QVV�MJEVX�GKLXJIJKLTb�OKLIPQGIKP�TNQVV�RE�PETUKLTJRVE�MKP�INE�GKPPEGILETT�KM�QVV�WEQTHPEWELITb�OKLIPQGIKP�TNQVV�GQPEMHVVS�GKWUQPE�THGN�MJEVX�WEQTHPEWELIT�QLX�GKLXJIJKLT�QLX�KINEP�JLMKPWQIJKL�eLK[L�IK�INE�OKLIPQGIKP�[JIN�INE�OKLIPQGI�YKGHWELIT�REMKPE�GKWWELGJL̂�QGIJ\JIJETb�cNETE�KRVĴQIJKLT�QPE�MKP�INE�UHPUKTE�KM�MQGJVJIQIJL̂�GKKPXJLQIJKL�QLX�GKLTIPHGIJKL�RS�INE�OKLIPQGIKP�QLX�QPE�LKI�MKP�INE�UHPUKTE�KM�XJTGK\EPJL̂�EPPKPT̀�KWJTTJKLT̀�KP�JLGKLTJTIELGJET�EPPKPT�KP�KWJTTJKLT�JL�INE�OKLIPQGI�YKGHWELITv�NK[E\EP̀�INE�OKLIPQGIKP�TNQVV�UPKWUIVS�PEUKPI�IK�INE�OKLTIPHGIJKL�wQLQ̂EP�QLX�aPGNJIEGI�QLS�EPPKPT̀�JLGKLTJTIELGJET�KP�KWJTTJKLT�XJTGK\EPEX�RS�KP�WQXE�eLK[L�IK�̀�WQXE�eLK[L�IK�KP�INQI�TNKHVX�NQ\E�REEL�XJTGK\EPEX�RS�INE�OKLIPQGIKP�QT�Q�PEiHETI�MKP�JLMKPWQIJKL�THRWJIIEX�IK�INE�OKLTIPHGIJKL�wQLQ̂EP�JL�THGN�MKPW�QT�INE�OKLTIPHGIJKL�wQLQ̂EP�QLX�aPGNJIEGI�WQS�PEiHJPEb�PEiHJPE�REMKPE�GKWWELGJL̂�QGIJ\JIJETb�qI�JT�PEGK̂LJjEX�INQI�INE�OKLIPQGIKP]T�PE\JE[�JT�WQXE�JL�INE�OKLIPQGIKP]T�GQUQGJIS�QT�Q�GKLIPQGIKP�QLX�LKI�QT�Q�VJGELTEX�XETĴL�UPKMETTJKLQV̀�HLVETT�KINEP[JTE�TUEGJMJGQVVS�UPK\JXEX�JL�INE�OKLIPQGI�YKGHWELITb�aLS�EPPKPT�XHE�IK�INE�OKLIPQGIKP]T�MQJVHPE�IK�TK�\EPJMS�QVV�THGN�̂PQXET̀�EVE\QIJKLT̀�VKGQIJKLT�KP�XJWELTJKLT�TNQVV�RE�UPKWUIVS�PEGIJMJEX�RS�INE�OKLIPQGIKP�[JINKHI�QLS�QXXJIJKLQV�GKTI�IK�INE�f[LEPb�k�lmnmnmo�cNE�QGGHPQGS�KM�̂PQXET̀�EVE\QIJKLT̀�XJWELTJKLT̀�KP�VKGQIJKLT�KM�EFJTIJL̂�GKLXJIJKLT�JT�LKI�̂HQPQLIEEX�RS�INE�OKLTIPHGIJKL�wQLQ̂EP̀�aPGNJIEGI�KP�f[LEP̀�QLX�INE�OKLIPQGIKP�JT�PETUKLTJRVE�MKP�\EPJMSJL̂�TQWEb�xK�EFIPQ�GNQP̂ET�KP�GKWUELTQIJKL�KP�EFIELTJKL�KM�INE�OKLIPQGI�cJWE�[JVV�RE�QVVK[EX�KL�QGGKHLI�KM�XJMMEPELGET�REI[EEL�QGIHQV�XJWELTJKLT�QLX�INE�XJWELTJKLT�JLXJGQIEX�KL�QLS�YPQ[JL̂T�KP�EVTE[NEPE�JL�QLS�OKLIPQGI�YKGHWELITb��aLS�XJMMEPELGE�INQI�WQS�RE�MKHLX�TNQVV�RE�THRWJIIEX�IK�INE�OKLTIPHGIJKL�wQLQ̂EP�QLX�aPGNJIEGI�MKP�PETKVHIJKL�REMKPE�UPKGEEXJL̂�[JIN�INE�dKPeb�k�lmnmnmn��qM�Q�WJLKP�GNQL̂E�JL�INE�dKPe�JT�MKHLX�LEGETTQPS�XHE�IK�QGIHQV�MJEVX�GKLXJIJKLT̀�INE�OKLIPQGIKP�TNQVV�THRWJI�INPKĤN�INE�OKLTIPHGIJKL�wQLQ̂EP�XEIQJVEX�XPQ[JL̂T�KM�THGN�XEUQPIHPE�MKP�INE�QUUPK\QV�KM�INE�aPGNJIEGI�REMKPE�WQeJL̂�INE�GNQL̂Eb�k�lmnmnml��qL�GQTE�KM�KWJTTJKLT�KP�XJTGPEUQLGJET�REI[EEL�INE�OKLIPQGI�YKGHWELIT̀�INE�OKLIPQGIKP�TNQVV�TEGHPE�JLTIPHGIJKLT�MPKW�INE�aPGNJIEGI�INPKĤN�INE�OKLTIPHGIJKL�wQLQ̂EP�REMKPE�UPKGEEXJL̂�[JIN�INE�dKPe�QMMEGIEX�RS�KWJTTJKLT�KP�XJTGPEUQLGJETb�cNE�OKLIPQGIKP�TNQVV�QTTHWE�MHVV�PETUKLTJRJVJIS�QLX�GKTI�MKP�UPKGEEXJL̂�[JIN�THGN�dKPe�[JINKHI�QUUPK\QVb�k�lmnmnmy��YHPJL̂�INE�GKHPTE�KM�dKPè�TNKHVX�QLS�EPPKPT̀�KWJTTJKLT̀�QWRĴHJIJET̀�XJTGPEUQLGJET�KP�GKLMVJGIT�RE�MKHLX�KL�INE�YPQ[JL̂T�KP�JL�INE�pUEGJMJGQIJKLT�IK�[NJGN�INE�OKLIPQGIKP�NQT�MQJVEX�IK�GQVV�QIIELIJKL�REMKPE�THRWJIIJL̂�JIT�RJX̀�INE�
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DEFGHIJFI�IGEKLMG�IGJ�NKOPIELFIHKO�QRORMJE�PGRSS�HOIJETEJI�IGJ�HOIJOI�KU�IGJ�VERWHOMP�ROX�YTJFHUHFRIHKOP�ROX�IGJ�NKOIERFIKE�GJEJZ[�RMEJJP�IK�RZHXJ�Z[�IGJ�DEFGHIJFI\P�HOIJETEJIRIHKO�ROX�RMEJJP�IK�FREE[�KLI�IGJ�]KÊ�HO�RFFKEXROFJ�WHIG�IGJ�XJFHPHKOP�KU�IGJ�DEFGHIJFI�RI�OK�RXXHIHKORS�FKPI�IK�_WOJE�KE�FK̀ TJOPRIHKO�UKE�NKOIERFIKE�ROX�WHIG�OK�JaIJOPHKO�KU�IGJ�NKOIERFI�bH̀Jcd�efgfgfh�ijkljmnjokn�pjqnrsjktu�DSS�JaHPIHOM�̀RIJEHRSPv�JwLHT̀ JOIv�̀HPFc�JIFc�PFGJXLSJX�UKE�XJ̀KSHIHKO�REJ�IGJ�TEKTJEI[�KU�IGJ�_WOJEc�xU�EJwLJPIJX�KE�RP�HXJOIHUHJX�HO�yEKzJFI�VKFL̀ JOIPv�NKOIERFIKEP�WHSS�EJ̀K{J�ROX�PIKEJ�RO[�PLFG�HIJ̀P�IK�R�SKFRIHKO�XJPHMORIJX�Z[�IGJ�_WOJEcd�efgfgf|�VK�OKI�PFRSJ�VERWHOMPc�}KSSKW�UHMLEJ�XH̀JOPHKOPv�FKOUHÈHOM�KO�PHIJcd�efgfe�bGJ�NKOIERFIKE�HO�HIP�EJ{HJW�KU�IGJ�NKOIERFI�VKFL̀ JOIP�RP�EJwLHEJX�GJEJHO�HP�OKI�EJwLHEJX�IK�RPFJEIRHO�IGRI�IGJ�NKOIERFI�VKFL̀ JOIP�REJ�HO�RFFKEXROFJ�WHIG�RTTSHFRZSJ�SRWPv�PIRILIJPv�KEXHOROFJPv�FKXJPv�ELSJP�ROX�EJMLSRIHKOPv�KE�SRWULS�KEXJEP�KU�TLZSHF�RLIGKEHIHJPv�ZLI�IGJ�NKOIERFIKE�PGRSS�TEK̀ TIS[�EJTKEI�IK�IGJ�NKOPIELFIHKO�QRORMJE�ROX�DEFGHIJFI�RO[�OKOFKOUKÈHI[�KU�IGJ�NKOIERFI�VKFL̀ JOIP�WHIG�RTTSHFRZSJ�SRWPv�PIRILIJPv�KEXHOROFJPv�FKXJPv�ELSJP�ROX�EJMLSRIHKOPv�KE�SRWULS�KEXJE�KU�TLZSHF�RLIGKEHIHJP�XHPFK{JEJX�Z[�KE�̀RXJ�̂OKWO�IK�IGJ�NKOIERFIKE�RP�R�EJwLJPI�UKE�HOUKÈRIHKO�PLZ̀ HIIJX�IK�NKOPIELFIHKO�QRORMJE�HO�PLFG�UKÈ�RP�IGJ�NKOPIELFIHKO�QRORMJE�ROX�DEFGHIJFI�̀R[�EJwLHEJcd�efgf~�xU�IGJ�NKOIERFIKE�ZJSHJ{JP�IGRI�RXXHIHKORS�FKPI�KE�IH̀J�HP�HO{KS{JX�HI�HP�JOIHISJX�LOXJE�IGJ�NKOIERFI�VKFL̀ JOIP�IK�JHIGJE�KE�ZKIG�KU�RO�HOFEJRPJ�HO�IGJ�NKOIERFI�YL̀ �KE�JaIJOPHKO�KU�IGJ�FKOIERFI�IH̀J�ZJFRLPJ�KU�FSREHUHFRIHKOP�KE�HOPIELFIHKOP�IGJ�DEFGHIJFI�HPPLJP�HO�EJPTKOPJ�IK�IGJ�NKOIERFIKE\P�OKIHFJP�KE�EJwLJPIP�UKE�HOUKÈRIHKO�TLEPLROI�IK�YJFIHKOP��c�c��ROX�HIP�PLZPJFIHKOP�KE��c�c�v�IGJ�NKOIERFIKE�PGRSS�PLZ̀ HI�NSRH̀P�RP�TEK{HXJX�HO�DEIHFSJ���c�xU�IGJ�NKOIERFIKE�URHSP�IK�TJEUKÈ�IGJ�KZSHMRIHKOP�KU�YJFIHKOP��c�c��ROX�HIP�PLZPJFIHKOP�KE��c�c�v�IGJ�NKOIERFIKE�PGRSS�TR[�PLFG�FKPIP�ROX�XR̀RMJP�IK�IGJ�_WOJEv�PLZzJFI�IK�PJFIHKO���c�c�v�RP�WKLSX�GR{J�ZJJO�R{KHXJX�HU�IGJ�NKOIERFIKE�GRX�TJEUKÈJX�PLFG�KZSHMRIHKOPc�xU�IGJ�NKOIERFIKE�TJEUKÈP�IGKPJ�KZSHMRIHKOPv�IGJ�NKOIERFIKE�PGRSS�OKI�ZJ�SHRZSJ�IK�IGJ�_WOJE�KE�DEFGHIJFI�UKE�XR̀RMJP�EJPLSIHOM�UEK̀ �JEEKEPv�HOFKOPHPIJOFHJP�KE�K̀ HPPHKOP�HO�IGJ�NKOIERFI�VKFL̀ JOIPv�UKE�XHUUJEJOFJP�ZJIWJJO�UHJSX�̀JRPLEJ̀JOIP�KE�FKOXHIHKOP�ROX�IGJ�NKOIERFI�VKFL̀ JOIPv�KE�UKE�OKOFKOUKÈHIHJP�KU�IGJ�NKOIERFI�VKFL̀ JOIP�IK�RTTSHFRZSJ�SRWPv�PIRILIJPv�KEXHOROFJPv�FKXJPv�ELSJP�ROX�EJMLSRIHKOPv�ROX�SRWULS�KEXJEP�KU�TLZSHF�RLIGKEHIHJPcd�efgfh�bGJ�NKOIERFIKE�̀R[�PLZ̀HI�EJwLJPIP�UKE�HOUKÈRIHKO�IK�IGJ�DEFGHIJFI�IGEKLMG�IGJ�NKOPIELFIHKO�QRORMJE�IK�GJST�URFHSHIRIJ�IGJ�NKOIERFIKE\P�TJEUKÈROFJ�KU�IGJ�NKOIERFIc��yEHKE�IK�PLZ̀HIIHOM�JRFG�EJwLJPI�UKE�HOUKÈRIHKOv�IGJ�NKOIERFIKE�PGRSS�UHEPI�FREJULSS[�PILX[�ROX�FK̀TREJ�IGJ�NKOIERFI�VKFL̀JOIPv�UHJSX�FKOXHIHKOPv�KIGJE�_WOJE�TEK{HXJX�HOUKÈRIHKOv�NKOIERFIKE�TEJTREJX�NKKEXHORIHKO�VERWHOMPv�ROX�TEHKE�yEKzJFI�FKEEJPTKOXJOFJ�ROX�XKFL̀JOIRIHKO�IK�XJIJÈHOJ�IGRI�IGJ�HOUKÈRIHKO�IK�ZJ�EJwLJPIJX�HP�OKI�EJRPKORZS[�KZIRHORZSJ�UEK̀�PLFG�PKLEFJPcd�efgf|��RFG�EJwLJPI�UKE�HOUKÈRIHKO�PGRSS�ZJ�PLZ̀HIIJX�IK�IGJ�DEFGHIJFI�IGEKLMG�IGJ�NKOPIELFIHKO�QRORMJEv�HO�WEHIHOMv�KO�IGJ�UKÈ�H̀ J̀XHRIJS[�UKSSKWHOM�IGJPJ�NKOXHIHKOPc���RFG�EJwLJPI�UKE�HOUKÈRIHKO�PGRSS�HXJOIHU[�IGJ�PTJFHUHF�PKLEFJP�WGHFG�WJEJ�EJ{HJWJX�Z[�IGJ�NKOIERFIKE�HO�RO�JUUKEI�IK�XJIJÈHOJ�IGJ�HOUKÈRIHKO�EJwLJPIJXv�ROX�R�PIRIJ̀JOI�IK�IGJ�JUUJFI�IGRI�IGJ�HOUKÈRIHKO�ZJHOM�EJwLJPIJX�FKLSX�OKI�ZJ�XJIJÈHOJX�UEK̀�PLFG�PKLEFJPcd�efgf��bGJ�NKOIERFIKE�PGRSS�PLZ̀HI�JRFG�EJwLJPI�UKE�HOUKÈRIHKO�PLUUHFHJOIS[�HO�RX{ROFJ�KU�IGJ�XRIJ�Z[�WGHFG�PLFG�HOUKÈRIHKO�HP�EJwLHEJX�HO�KEXJE�IK�̀RHOIRHO�IGJ�FKOPIELFIHKO�PFGJXLSJ�ROX�RSSKW�IGJ�DEFGHIJFI�PLUUHFHJOI�IH̀Jv�HO�IGJ�DEFGHIJFI\P�TEKUJPPHKORS�zLXM̀JOIv�IK�TJÈHI�RXJwLRIJ�EJ{HJW�ROX�EJPTKOPJ�ROX�IK�TJÈHI�NKOIERFIKE�FK̀TSHROFJ�WHIG�IGJ�SRIJPI�FKOPIELFIHKO�PFGJXLSJcd�efgfh�bGJ�_WOJE�HP�JOIHISJX�IK�EJH̀ZLEPJ̀JOI�UEK̀ �IGJ�NKOIERFIKE�UKE�R̀KLOIP�TRHX�IK�IGJ�DEFGHIJFI�UKE�J{RSLRIHOM�ROX�EJPTKOXHOM�IK�IGJ�NKOIERFIKE\P�EJwLJPIP�UKE�HOUKÈRIHKO�IGRI�REJ�OKI�TEJTREJX�HO�RFFKEXROFJ�WHIG�IGJ�NKOIERFI�VKFL̀ JOIP�KE�WGJEJ�IGJ�EJwLJPIJX�HOUKÈRIHKO�HP�R{RHSRZSJ�IK�IGJ�NKOIERFIKE�UEK̀ �R�FREJULS�PILX[�ROX�FK̀ TREHPKO�KU�IGJ�NKOIERFI�VKFL̀ JOIPv�UHJSX�FKOXHIHKOPv�KIGJE�_WOJE�TEK{HXJX�HOUKÈRIHKOv�NKOIERFIKE�TEJTREJX�FKKEXHORIHKO�XERWHOMPv�KE�TEHKE�yEKzJFI�FKEEJPTKOXJOFJ�KE�XKFL̀ JOIRIHKOc������gd�efef��bGJ�NKOIERFIKE�PGRSS�PLTJE{HPJ�ROX�XHEJFI�IGJ�]KÊv�LPHOM�IGJ�NKOIERFIKE\P�ZJPI�P̂HSS�ROX�RIIJOIHKOc�bGJ�NKOIERFIKE�PGRSS�ZJ�PKSJS[�EJPTKOPHZSJ�UKEv�ROX�GR{J�FKOIEKS�K{JEv�FKOPIELFIHKO�̀JROPv�̀JIGKXPv�IJFGOHwLJPv�PJwLJOFJPv�ROX�TEKFJXLEJPv�ROX�UKE�FKKEXHORIHOM�RSS�TKEIHKOP�KU�IGJ�]KÊ�LOXJE�IGJ�NKOIERFIc�xU�IGJ�NKOIERFI�VKFL̀ JOIP�MH{J�PTJFHUHF�HOPIELFIHKOP�FKOFJEOHOM�FKOPIELFIHKO�̀JROPv�̀JIGKXPv�IJFGOHwLJPv�PJwLJOFJPv�KE�TEKFJXLEJPv�IGJ�NKOIERFIKE�
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EFGHH�IJGHKGLI�LFI�MNOEPLI�EGQILR�LFISINQ�GTU�EFGHH�OI�ENHIHR�SIEVNTEPOHI�QNS�LFI�MNOEPLI�EGQILR�NQ�EKWF�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIEY�NS�VSNWIUKSIE[��\Q�LFI�]NTLSGWLNS�UILISXPTIE�LFGL�EKWF�̂FISI�LFI�]NTLSGWL�_NWKXITLE�SIQIS�LN�VGSLPWKHGS�WNTELSKWLPNT�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIE�NS�VSNWIUKSIE�XGR�TNL�OI�EGQIY�LFI�]NTLSGWLNS�EFGHH�P̀JI�LPXIHR�TNLPWI�LN�LFI�abTISY�LFI�]NTELSKWLPNT�cGTG̀ISY�GTU�LFI�dSWFPLIWLY�GTU�EFGHH�VSNVNEI�GHLISTGLPJI�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIEY�NS�VSNWIUKSIE[�eFI�dSWFPLIWL�EFGHH�IJGHKGLI�LFI�VSNVNEIU�GHLISTGLPJI�ENHIHR�QNS�WNTQNSXGTWI�bPLF�LFI�UIEP̀T�PTLITL�QNS�LFI�WNXVHILIU�WNTELSKWLPNT[�eFI�]NTELSKWLPNT�cGTG̀IS�EFGHH�SIJPIb�LFI�VSNVNEIU�GHLISTGLPJI�QNS�EIZKITWPT̀Y�WNTELSKWLGOPHPLRY�GTU�WNNSUPTGLPNT�PXVGWLE�NT�LFI�NLFIS�]NTLSGWLNSE[�fTHIEE�LFI�dSWFPLIWL�NS�LFI�]NTELSKWLPNT�cGTG̀IS�NOMIWLE�LN�LFI�]NTLSGWLNSgE�VSNVNEIU�GHLISTGLPJIY�LFI�]NTLSGWLNS�EFGHH�VISQNSX�LFI�̂NSh�KEPT̀�PLE�GHLISTGLPJI�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIEY�NS�VSNWIUKSIE[NS�PTUPWGLI�NS�PXVHR�LFGL�EKWF�GSI�LN�OI�KEIU�PT�LFI�̂NShY�EKWF�SIQISITWI�PE�PTLITUIU�NTHR�LN�PTUPWGLI�LFGL�LFI�NVISGLPNTE�NQ�LFI�]NTLSGWLNS�EFGHH�OI�EKWF�GE�LN�VSNUKWI�GL�HIGEL�LFI�ZKGHPLR�NQ�bNSh�PXVHPIU�OR�LFI�NVISGLPNTE�UIEWSPOIUY�OKL�LFI�GWLKGH�UILISXPTGLPNT�NQ�bFILFIS�NS�TNL�LFI�UIEWSPOIU�NVISGLPNTE�XGR�OI�EGQIHR�GTU�EKPLGOHR�IXVHNRIU�NT�LFI�̂NSh�EFGHH�OI�LFI�ENHI�SIEVNTEPOPHPLR�NQ�LFI�]NTLSGWLNS[i�jkjklkl�eFI�]NTLSGWLNS�EFGHHY�VSPNS�LN�ELGSL�NQ�GTR�VNSLPNT�NQ�LFI�̂NShm[n SIJPIb�GTR�EVIWPQPIU�WNTELSKWLPNT�NS�PTELGHHGLPNT�VSNWIUKSIEY�PTWHKUPT̀�LFNEI�GE�XGR�OI�SIWNXXITUIU�OR�LFI�VSNVNEIU�XGTKQGWLKSISoEpq[r GUJPEI�LFI�dSWFPLIWL�LFNK̀F�LFI�]NTELSKWLPNT�cGTG̀ISY�PT�bSPLPT̀Y�PQ�LFI�EVIWPQPIU�VSNWIUKSI�NS�VSNWIUKSIE�UIJPGLI�QSNX�̀NNU�WNTELSKWLPNT�VSGWLPWIq�[s GUJPEI�LFI�dSWFPLIWL�LFNK̀F�LFI�]NTELSKWLPNT�cGTG̀ISY�PT�bSPLPT̀Y�PQ�QNHHNbPT̀�EGPU�VSNWIUKSI�NS�VSNWIUKSIE�bPHH�GQQIWL�GTR�bGSSGTLRY�PTWHKUPT̀�]NTLSGWLNSgE�̀ITISGH�bGSSGTLRq[t GUJPEI�LFI�dSWFPLIWL�LFNK̀F�LFI�]NTELSKWLPNT�cGTG̀ISY�PT�bSPLPT̀Y�NQ�GTR�NOMIWLPNTE�LFI�]NTLSGWLNS�XGR�FGJI�LN�LFI�EVIWPQPIU�VSNWIUKSI�NS�VSNWIUKSIEq[u VSNVNEI�LN�LFI�dSWFPLIWL�LFNK̀F�LFI�]NTELSKWLPNT�cGTG̀ISY�PT�bSPLPT̀Y�GTR�GHLISTGLPJI�VSNWIUKSI�NS�VSNWIUKSIE�bFPWF�LFI�]NTLSGWLNS�bPHH�bGSSGTL[i�jkjklkv�dHH�HNEEY�UGXG̀IY�NS�HPGOPHPLRY�NS�WNEL�NQ�WNSSIWLPT̀�UIQIWLPJI�̂NSh�GSPEPT̀�QSNX�LFI�IXVHNRXITL�NQ�GTR�WNTELSKWLPNT�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIE�NS�VSNWIUKSIE�EFGHH�OI�ONSTI�OR�LFI�]NTLSGWLNS�TNLbPLFELGTUPT̀�LFGL�EKWF�WNTELSKWLPNT�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIE�NS�VSNWIUKSIE�XGR�OI�SIQISSIU�LNY�PTUPWGLIU�NS�PXVHPIU�OR�LFI�]NTLSGWL�_NWKXITLEq�PL�OIPT̀�KTUISELNNU�LFGL�PT�TN�IJITL�EFGHH�LFI�abTISY�]NTELSKWLPNT�cGTG̀IS�NS�dSWFPLIWL�FGJI�WNTLSNH�NJISY�WFGS̀I�NQY�NS�GTR�SIEVNTEPOPHPLR�QNS�WNTELSKWLPNT�XIGTEY�XILFNUEY�LIWFTPZKIEY�EIZKITWIE�NS�VSNWIUKSIE�NS�QNS�EGQILR�VSIWGKLPNTE�GTU�VSǸSGXE�PT�WNTTIWLPNT�bPLF�LFI�̂NSh[wi�jkjkx�eFI�]NTLSGWLNS�EFGHH�PTEVIWL�GHH�XGLISPGHE�GE�UIHPJISIU�LN�LFI�VSIXPEIE�GTU�EFGHH�SIMIWL�GTR�XGLISPGHE�LFGL�bPHH�TNL�WNTQNSX�LN�LFI�]NTLSGWL�_NWKXITLE�bFIT�VSNVISHR�PTELGHHIU[i�jkjky�eFI�]NTLSGWLNS�EFGHH�OI�SIEVNTEPOHI�QNS�GTU�WNNSUPTGLI�GTR�GTU�GHH�PTEVIWLPNTE�SIZKPSIU�OR�GTR�̀NJISTXITLGH�ONUR�FGJPT̀�MKSPEUPWLPNT�NJIS�LFI�̂NSh�NS�zSNMIWL[��{GPHKSI�LN�NOLGPT�GTR�VISXPLEY�HPWITEIE�NS�NLFIS�GVVSNJGHE�OIWGKEI�NQ�LFI�QGPHKSI�NQ�LFI�]NTLSGWLNS�LN�WNTQNSX�LN�LFPE�SIZKPSIXITL�EFGHH�TNL�I|LITU�LFI�]NTLSGWL�ePXIY�GTU�LFI�]NTLSGWLNS�EFGHH�TNL�OI�ITLPLHIU�LN�GTR�PTWSIGEI�PT�LFI�]NTLSGWL�}KX�LFISIQNSI[��\T�GUUPLPNTY�GTR�GUUPLPNTGH�WNELE�GTU~NS�I|VITEIE�NQ�GTR�TGLKSI�PTWKSSIU�OR�LFI�abTIS�GE�G�SIEKHL�NQ�LFI�]NTLSGWLNSgE�QGPHKSI�LN�WNTQNSX�LN�LFPE�SIZKPSIXITL�EFGHH�WNTELPLKLI�G�WFGS̀I�G̀GPTEL�LFI�]NTLSGWLNSgE�]NTLSGWL[i�jkjk��]NTLSGWLNS�EFGHH�VISQNSX�GHH�̂NSh�PT�GWWNSUGTWI�bPLF�GHH�SIZKPSIXITLE�NQ�GHH�QIUISGHY�ELGLI�GTU�HNWGH�ELGLKLIEY�HGbEY�WNUIEY�NSUPTGTWIEY�SÌKHGLPNTEY�SKHIEY�GTU�HGbQKH�NSUISE�NQ�VKOHPW�GKLFNSPLPIE�GE�LFIR�GVVHR�LN�LFI�̂NSh[�i�jkjk��_KSPT̀�VISPNUE�NQ�GWLPJI�WNTELSKWLPNTY�]NTLGWLNS�EFGHH�WNTEKHL�UGPHR�GTU�WNNVISGLI�bPLF�LFI�]NTELSKWLPNT�cGTG̀ISY�dSWFPLIWL�GTU�abTIS[��aT�G�WNTLPTKNKE�GTU�UGPHR�OGEPEY�]NTLSGWLNS�EFGHH�hIIV�LFI�]NTELSKWLPNT�cGTG̀ISY�dSWFPLIWL�GTU�abTIS�TNLPQPIU�NQ�bFIT�̂NSh�bPHH�OI�ELGSLPT̀Y�SIELGSLPT̀Y�EKEVITUIU�GTU�LIXVNSGSPHR�NS�VISXGTITLHR�WNTWHKUPT̀[i�jkjk��]NTLSGWLNS�EFGHH�GLLITU�GHH�XIILPT̀EY�GL�G�XPTPXKX�NT�G�bIIhHR�OGEPEY�GE�SIZKPSIU�OR�LFI�abTIS�GTU~NS�LFI�]NTELSKWLPNT�cGTG̀IS�NS�dSWFPLIWL�LN�OI�FIHU�GL�G�HNWGLPNT�GE�XGR�OI�UILISXPTIU�OR�]NTELSKWLPNT�cGTG̀IS�NS�abTIS[��eFIEI�XIILPT̀E�bPHH�OI�FIHU�LN�GSSGT̀I�QNS�G�EGLPEQGWLNSR�VISQNSXGTWI�NQ�LFI�̂NSh�NQ�LFPE�]NTLSGWL�GTU~NS�LFI�WNNSUPTGLPNT�NQ�GHH�cKHLPVHI�zSPXI�]NTLSGWLNSE�EN�GE�TNL�LN�PXVIUI�LFI�VSǸSIEE�NQ�LFI�zSNMIWL[��{GPHKSI�NQ�]NTLSGWLNS�LN�
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EFFGHI�JEKI�LGGMNO�PEF�E�QKHKQRQS�QGGFKHTJ�JUENN�VG�IGGQGI�E�QEFGWKEN�VWGEXU�YZ�FUKJ�[YHFWEXF\��[YHFWEXFYW�JUENN�VG�WGJ]YHJKVNG�ZYW�ENN�IGNEOJ�EHÎYW�G_]GHJGJ�KHXRWWGI�ZYW�ZEKNRWG�FY�EFFGHI�QGGFKHTJ�EHI�EHO�XYYWIKHEFKYH�IKZZKXRNFO\��̀ababc�[YHFWEXFYW�JUENN�]WYdKIG�XY]KGJ�YZ�KFJ�IEKNO�XYHJFWRXFKYH�WG]YWFJ�FY�FUG�[YHJFWRXFKYH�eEHETGW�YW�EHO�YFUGW�KHIKdKIREN�JY�KIGHFKZKGI�VO�fLHGW�ZYW�JRXU�]RW]YJG\�gHNGJJ�YFUGWLKJG�J]GXKZKGIh�FUGJG�WG]YWFJ�JUENN�VG�JRVQKFFGI�HY�NEFGW�FUEH�ijkjj�EQ�FUG�ZYNNYLKHT�LYWMIEO\��lUG�IEKNO�WG]YWFJ�JUENN�VG�ZYW�[YHJFWRXFKYH�eEHETGWmJ�EHI�fLHGWmJ�KHZYWQEFKYH�EHI�]WYdKIG�IGFEKNGI�KHZYWQEFKYH�EJ�WGnRKWGI�VO�FUG�[YHJFWRXFKYH�eEHETGW�YW�fLHGW�XYHXGWHKHT�FUG�[YHFWEXFYWmJ�EXFKdKFKGJ�EHI�Y]GWEFKYHJ�YHNO\��oZ�EHO�FO]G�YZ�mIEKNO�XYHJFWRXFKYHm�ZYWQ�KJ�]WYdKIGI�VO�[YHJFWRXFKYH�eEHETGW�YW�fLHGW�ZYW�]RW]YJGJ�YZ�XYQ]NKEHXG�LKFU�FUKJ�JGXFKYHh�JRXU�ZYWQ�JUENN�VG�RJGI�VO�[YHFWEXFYW\�̀ababpqgHNGJJ�YFUGWLKJG�WGnRGJFGI�VO�[YHJFWRXFKYH�eEHETGWh�YW�J]GXKZKGI�GNJGLUGWG�KH�FUG�[YHFWEXF�rYXRQGHFJh�[YHFWEXFYW�JUENN�JRVQKF�FLYsLGGM�NYYM�EUGEI�JXUGIRNGJ�KIGHFKZOKHT�FUG�EHFKXK]EFGI�EXFKdKFO�EHI�QEFGWKEN�HGGIJ�ZYW�ENN�YZ�FUG�tYWM�JXUGIRNGI�FY�VG�]GWZYWQGI�VO�FUG�[YHFWEXFYW�EHI�KFJ�uRVXYHFWEXFYWJ�ZYW�FUG�KIGHFKZKGI�FKQG�]GWKYI\��lUG�[YHFWEXFYW�JUENN�MGG]�FUKJ�JXUGIRNG�XRWWGHF�EHI�]WYdKIG�E�VKsLGGMNO�WG]YWF�FY�FUG�[YHJFWRXFKYH�eEHETGW�EHI�fLHGW�XYHXGWHKHT�FUG�EXFREN�]GWZYWQEHXG�EHI�EXFKdKFO�XYQ]EWGI�FY�FUG�FLYsLGGM�NYYM�EUGEI\��oZ�E�ZYWQ�KJ�]WYdKIGI�VO�[YHJFWRXFKYH�eEHETGW�ZYW�FUG�]RW]YJG�YZ�XYQ]NKEHXG�LKFU�FUKJ�JGXFKYHh�JRXU�ZYWQ�JUENN�VG�RJGI�VO�[YHFWEXFYW\�̀ababppoH�EIIKFKYH�FY�FUG�fLHGWmJ�WKTUF�FY�FEMG�tYWM�ELEO�PJGF�ZYWFU�KH�uGXFKYH�v\wSh�KZ�[YHFWEXFYW�ZEKNJ�FY�MGG]�FUG�JKFG�JEZG�EHI�XNGEH�LKFUKH�ZYRW�PwS�UYRWJ�YZ�VGKHT�HYFKZKGI�VO�FUG�[YHJFWRXFKYH�eEHETGW�YW�fLHGWh�GKFUGW�dGWVENNO�YW�KH�LWKFKHTh�FUG�[YHJFWRXFKYH�eEHETGW�YW�fLHGW�QEOh�EF�fLHGWmJ�Y]FKYHh�UEdG�FUKJ�tYWM�]GWZYWQGI�EHI�VEXM�XUEWTGI�FY�[YHFWEXFYW�EF�]WGdEKNKHT�YdGWFKQG�WEFGJ�]NRJ�ixy\��zYW�]RW]YJGJ�YZ�FUKJ�JGXFKYHh�HYFLKFUJFEHIKHT�EHOFUKHT�XYHFEKHGI�FY�FUG�XYHFWEWO�KH�FUG�[YHFWEXF�rYXRQGHFJh�dGWVEN�HYFKXG�FY�ZKGNI�]GWJYHHGN�KJ�IGGQGI�HYFKXG�FY�FUG�[YHFWEXFYW\�fLHGWmJ�WKTUFJ�]RWJREHF�FY�FUKJ�]EWETWE]U�JUENN�HYF�TKdG�WKJG�FY�EHO�IRFO�YH�FUG�]EWF�YZ�FUG�fLHGW�FY�G_GWXKJG�FUKJ�WKTUF�ZYW�KFJ�VGHGZKF�YW�FUG�VGHGZKF�YZ�FUG�[YHFWEXFYW�YW�EHO�YFUGW�]GWJYH�YW�GHFKFO\�̀ababp{�[YHFWEXFYW�JUENN�ENNYL�JRZZKXKGHF�FKQG�FY�KHJ]GXF�EHI�EXXG]F�FUG�tYWM�YZ�YFUGW�eRNFK]NG�|WKQG�[YHFWEXFYWJ�EHI�fLHGWmJ�YFUGW�XYHFWEXFYWJ\��uUYRNI�EHO�IKJXWG]EHXKGJ�VG�IKJXYdGWGIh�FUG�[YHFWEXFYW�JUENN�]WYdKIG�HYFKXG�FY�[YHJFWRXFKYH�eEHETGW�JRZZKXKGHFNO�KH�EIdEHXG�JY�FUEF�[YHJFWRXFKYH�eEHETGW�EHI�}WXUKFGXF�QEO�UEdG�JRZZKXKGHF�FKQG�FY�WGdKGL�JEQG�EHI�XYWWGXFKdG�EXFKYH�XEH�VG�FEMGH�PVO�ENN�HGXGJJEWO�]EWFKGJS�LKFUYRF�EZZGXFKHT�FUG�]WYTWGJJ�YZ�EHO�eRNFK]NG�|WKQG�[YHFWEXFYW�YW�fLHGWmJ�YFUGW�XYHFWEXFYWJ�YW�FUG�tYWM\��̀ababpagHNGJJ�YFUGWLKJG�WGnRGJFGI�VO�[YHJFWRXFKYH�eEHETGWh�YW�J]GXKZKGI�GNJGLUGWG�KH�FUG�[YHFWEXF�rYXRQGHFJh�YHG�PiS�LGGM�EZFGW�KJJREHXG�YZ�E�~YFKXG�FY�|WYXGGI�YW�XYQQGHXGQGHF�YZ�tYWMh�LUKXUGdGW�KJ�GEWNKGWh�[YHFWEXFYW�JUENN�]WYdKIG�FLY�PvS�XY]KGJ�YZ�E�dKIGYsFE]GI�WGXYWIKHT�YZ�ENN�G_KJFKHT�XYHIKFKYHJ�FY�FUG�fLHGW�FUWYRTU�FUG�[YHJFWRXFKYH�eEHETGW\��lUKJ�FE]KHT�JUENN�]WYdKIG�E�WGXYWI�YZ�ENN�WGNGdEHF�G_KJFKHT�VRKNIKHTJh�TWYRHIJh�G_FGWKYW�XYHIKFKYHJ�EHI�KHFGWKYW�XYHIKFKYHJ�LUKXU�QEHO�VG�EZZGXFGI�VO�FUG�tYWM\��[YHFWEXFYW�JUENN�JXUGIRNG�E�WG]WGJGHFEFKdG�YZ�VYFU�FUG�fLHGW�EHI�FUG�[YHJFWRXFKYH�eEHETGW�FY�VG�]WGJGHF�EF�FUKJ�FE]KHT\��oH�FUG�EVJGHXG�YZ�FUKJ�WGXYWIh�FUG�[YHFWEXFYW�JUENN�VG�GJFY]]GI�ZWYQ�EJJGWFKHT�FUEF�EHO�IEQETG�FY�G_KJFKHT�XYHIKFKYHĴ]WY]GWFO�LEJ�FY�EHO�G_FGHF�]WGsG_KJFKHT�LUGH�fLHGW�YW�FUG�[YHJFWRXFKYH�eEHETGW�EJJGWFJ�FUEF�JRXU�IEQETG�LEJ�XERJGI�VO�[YHFWEXFYW\�̀ababp�[YHFWEXFYW�QRJF�G_GWF������EWG�EHI�IKNKTGHXG�LUGH�LYWMKHT�KH�YW�HGEW�EHO�G_KJFKHT�VRKNIKHTJ�YW�JKFG�LYWM�LUKXU�KJ�FY�WGQEKH\��lUG�EVJGHXG�YZ�]WYFGXFKYH�EWYRHI�JRXU�KFGQJ�JUENN�HYF�G_XRJG�FUG�[YHFWEXFYW�ZWYQ�KFJ�WGJ]YHJKVKNKFO�FY�]WYdKIG�]WYFGXFKYH\�}HO�IEQETGJ��������������������������������������������������������������������FY�FUG�G_KJFKHT�VRKNIKHTJh�JKFG�LYWM�YW�ZEXKNKFKGJ�JUENN�VG�WG]EKWGI����FUG�[YHFWEXFYW��������������������������������������������������������������������������������������������������������̀ababp�}NN�IKJXYHHGXF�EHÎYW�FKGsKH�tYWM�KHdYNdKHT�EHO�RFKNKFKGJ�FUEF�LYRNI�KHFGWZGWG�LKFU�FUG�YHTYKHT�Y]GWEFKYHJ�YZ�FUG�fLHGW�JUENN�VG�XYQ]NGFGI�YH�EH�EZFGWsUYRWJ�VEJKJ�EF�E�FKQG�FUEF�KJ�QRFRENNO�ETWGGEVNG�FY�FUG�fLHGW�JY�EJ�HYF�FY�KQ]EXF�FUG�fLHGWmJ�Y]GWEFKYHJ\��lUG�]GWZYWQEHXG�YZ�FUKJ�tYWM�JUENN�VG�]WY�GXFGI�YH�FUG�WGnRKWGI�JXUGIRNGJ�EHI�FUG�[YHJFWRXFKYH�eEHETGWh�}WXUKFGXF�EHI�fLHGW�EWG�FY�VG�HYFKZKGI�EF�NGEJF�ZYWFOsGKTUF�Pw�S�UYRWJ�KH�EIdEHXG�YZ�XYQQGHXKHT�FUKJ�tYWM\��}NN�YdGWFKQG�EHI�JFEHIVO�]GWJYHHGN�HGXGJJEWO�FY�XYQ]NGFG�FUGJG�FKGsKHJ�JUENN�VG�FUG�WGJ]YHJKVKNKFO�YZ�FUG�[YHFWEXFYW\�̀ababp�oH�FUG�GdGHF�FUEF�fLHGW�QEMGJ�EWWEHTGQGHFJ�FY�Y]GH�E�VRKNIKHT�EF�FUG�WGnRGJF�YZ�[YHFWEXFYW�EHI�FUG�[YHFWEXFYW�IYGJ�HYF�E]]GEW�EF�FUG�IGJKTHEFGI�FKQG�EHI�NYXEFKYHh�FUG�[YHFWEXFYW�JUENN�]EO�FUG�fLHGW�ZYW�ENN�XYJFJ�KHXRWWGI�WGNEFKHT�FY�FUG�Y]GHKHT�YZ�JEKI�VRKNIKHT�ZYW�[YHFWEXFYW\
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E�FGFGHI�JKLMNOPMKN�QROSS�TNKUVWX�MK�YZLXN�OLW�JKLQMN[PMVKL�\OLO]XN̂�OQ�XVMRXN�K_�MRX̀ �̀Oa�NXb[XQM̂�PKTVXQ�K_�OSS�PKNNXQTKLWXLPX̂�̀X̀KNOLWO�OLW�c[SSXMVLQ�MK�OLW�_NK̀ �MRX�JKLQMN[PMVKL�\OLO]XN̂�dNPRVMXPM̂�e[cPKLMNOPMKNQ̂�Q[TTSVXNQ̂�T[cSVP�O]XLPVXQ̂�OLW�KMRXNQ�KL�MRX�fNKgXPMhE�FGFGHi�JKLMNOPMKN�O]NXXQ�MROM�VM�QROSS�LKM�TXǸVM�OLa�[LO[MRKNVjXW�TXNQKLQ�KN�XLMVMVXQ�MK�UVQVM�KN�XLMXN�[TKL�MRX�fNKgXPM�QVMX�OcQXLM�JKLQMN[PMVKL�\OLO]XNkQ�KN�YZLXNkQ�TNVKN�OTTNKUOShE�FGFGHl�JKLMNOPMKN�QROSS�ONNOL]X�_KN�NXOQKLOcSX�TNKMXPMVKL�MK�QXP[NX�MRX�eVMX�O]OVLQM�MRX_M�OLW�UOLWOSVQ̀�OLW�ONNOL]X�_KN�NXOQKLOcSX�TNKMXPMVKL�K_�OWgKVLVL]�TNKTXNMa�VL�O]NXX̀XLM�ZVMR�JKLQMN[PMVKL�\OLO]XN�OLW�KZLXNhE�FGFGmn�JKLMNOPMKN�QROSS�WXUXSKT�̀XMRKWQ�K_�W[QM�OLW�_[̀ X�PKLMNKS�op�qo�rp�sptuvw�xyrz�quuvysq{v|�v|}qv�~|��y~|t|�ro�E�FG�GH��LSXQQ�KMRXNZVQX�TNKUVWXW�VL�MRX�JKLMNOPM��KP[̀ XLMQ̂�MRX�JKLMNOPMKN�QROSS�TNKUVWX�OLW�TOa�_KN�SOcKN̂�ÒMXNVOSQ̂�Xb[VT̀ XLM̂�MKKSQ̂�PKLQMN[PMVKL�Xb[VT̀ XLM�OLW�̀OPRVLXNâ�ZOMXN̂�RXOM̂�[MVSVMVXQ̂�MNOLQTKNMOMVKL̂�OLW�KMRXN�_OPVSVMVXQ�OLW�QXNUVPXQ�LXPXQQONa�_KN�TNKTXN�X�XP[MVKL�OLW�PK̀ TSXMVKL�K_�MRX��KN�̂�ZRXMRXN�MX̀TKNONa�KN�TXǸOLXLM�OLW�ZRXMRXN�KN�LKM�VLPKNTKNOMXW�KN�MK�cX�VLPKNTKNOMXW�VL�MRX��KN�h��RX�JKLMNOPMKN�QROSS�PRXP��OSS�̀OMXNVOSQ�OLW�SOcKN�XLMXNVL]�VLMK�MRX��KN��QVMX�OLW�QROSS��XXT�_[SS�WXMOVSXW�OPPK[LMQ�MRXNXK_h�����H�E�FG�GmGH�d_MXN�MRX�JKLMNOPM�ROQ�cXXL�X�XP[MXŴ�MRX�YZLXN�OLW�dNPRVMXPM�ZVSS�PKLQVWXN�NXb[XQMQ�_KN�MRX�Q[cQMVM[MVKL�K_�TNKW[PMQ�VL�TSOPX�K_�MRKQX�QTXPV_VXW�KLSa�[LWXN�MRX�PKLWVMVKLQ�QXM�_KNMR�VL�MRX��XLXNOS��Xb[VNX̀XLMQ���VUVQVKL����K_�MRX�eTXPV_VPOMVKLQ�h��a�̀O�VL]�NXb[XQMQ�_KN�Q[cQMVM[MVKLQ̂�MRX�JKLMNOPMKN���� NXTNXQXLMQ�MROM�VM�ROQ�TXNQKLOSSa�VLUXQMV]OMXW�MRX�TNKTKQXW�Q[cQMVM[MX�TNKW[PM�OLW�WXMXǸVLXW�MROM�VM�VQ�Xb[OS�KN�Q[TXNVKN�VL�OSS�NXQTXPMQ�MK�MROM�QTXPV_VXW���� NXTNXQXLMQ�MROM�VM�ZVSS�TNKUVWX�MRX�QÒX�ZONNOLMa�_KN�MRX�Q[cQMVM[MVKL�OQ�VM�ZK[SW�ROUX�TNKUVWXW�_KN�MRX�TNKW[PM�QTXPV_VXW���� PXNMV_VXQ�MROM�MRX�PKQM�WOMO�TNXQXLMXW�VQ�PK̀ TSXMX�OLW�VLPS[WXQ�OSS�NXSOMXW�PKQMQ�_KN�MRX�Q[cQMVM[MXW�TNKW[PM�OLW�_KN��KN��MROM�̀[QM�cX�PROL]XW�OQ�O�NXQ[SM�K_�MRX�Q[cQMVM[MVKL̂�X�PXTM�_KN�MRX�dNPRVMXPMkQ�NXWXQV]L�PKQMQ̂�OLW�ZOVUXQ�OSS�PSOV̀Q�_KN�OWWVMVKLOS�PKQMQ�NXSOMXW�MK�MRX�Q[cQMVM[MVKL�MROM�Q[cQXb[XLMSa�cXPK̀ X�OTTONXLM��OLWh�� QROSS�PKKNWVLOMX�MRX�VLQMOSSOMVKL�K_�MRX�OPPXTMXW�Q[cQMVM[MX̂�̀O�VL]�Q[PR�PROL]XQ�OQ�̀Oa�cX�NXb[VNXW�_KN�MRX��KN��MK�cX�PK̀ TSXMX�VL�OSS�NXQTXPMQhE�FG�GmGm��RX�YZLXN�QROSS�cX�XLMVMSXW�MK�NXV̀c[NQX̀XLM�_NK̀ �MRX�JKLMNOPMKN�_KN�ÒK[LMQ�TOVW�MK�MRX�dNPRVMXPM�_KN�NXUVXZVL]�MRX�JKLMNOPMKNkQ�TNKTKQXW�Q[cQMVM[MVKLQ�_KN�PKLUXLVXLPX�O_MXN�MRX�TXNVKW�LKMXW�VL��VUVQVKL����eXPMVKL��e[cQMVM[MVKL�fNKPXW[NXQ��OLW�̀O�VL]�O]NXXW�[TKL�PROL]XQ�VL�MRX��NOZVL]Q�OLW�eTXPV_VPOMVKLQ�NXQ[SMVL]�_NK̀ �Q[PR�Q[cQMVM[MVKLQhE�FG�GF��RX�JKLMNOPMKN�QROSS�XL_KNPX�QMNVPM�WVQPVTSVLX�OLW�]KKW�KNWXN�ÒKL]�MRX�JKLMNOPMKNkQ�X̀TSKaXXQ�OLW�KMRXN�TXNQKLQ�PONNaVL]�K[M�MRX��KN�h��RX�JKLMNOPMKN�QROSS�LKM�TXǸVM�X̀TSKà XLM�K_�[L_VM�TXNQKLQ�KN�TXNQKLQ�LKM�TNKTXNSa�Q�VSSXW�VL�MOQ�Q�OQQV]LXW�MK�MRX̀h��RX�JKLMNOPMKN�OP�LKZSXW]XQ�MROM�VM�VQ�MRX�JKLMNOPMKNkQ�NXQTKLQVcVSVMa�MK�RVNX�OSS�TXNQKLLXS�_KN�MRX�TNKTXN�OLW�WVSV]XLM�TNKQXP[MVKL�K_�MRX��KN��OLW�MRX�JKLMNOPMKN�QROSS�̀OVLMOVL�SOcKN�TXOPX�_KN�MRX�W[NOMVKL�K_�MRX�fNKgXPMh�eRK[SW�OLa�WVQKNWXNSâ�VLPK̀ TXMXLM�KN�KcgXPMVKLOcSX�TXNQKL�cX�RVNXW�KN�X̀TSKaXW�ca�MRX�JKLMNOPMKN�KN�cX�SXM�[TKL�KN�OcK[M�MRX�TNX̀VQXQ�K_�MRX�YZLXN̂�_KN�OLa�T[NTKQX�KN�VL�OLa�POTOPVMâ�RX�QRX�QROSŜ�[TKL�NXb[XQM�K_�MRX�JKLQMN[PMVKL�\OLO]XN�KN�YZLXN̂�cX�NX̀KUXW�_NK̀ �MRX�fNKgXPM�OLW�LKM�O]OVL�OQQV]LXW�MRXNXMK�ZVMRK[M�ZNVMMXL�TXǸVQQVKL�K_�MRX�JKLQMN[PMVKL�\OLO]XN�KN�YZLXNh���L�MRX�XUXLM�K_�O�SOcKN�WVQT[MX̂�MRX�JKLMNOPMKN�QROSS�LKM�cX�XLMVMSXW�MK�OLa�VLPNXOQX�VL�MRX�JKLMNOPM�e[̀ �KN�X�MXLQVKL�K_�MRX�JKLMNOPM��V̀XhE�FG�GFGH� ¡¢ �£¡¤¥¦§̈¤©ª«¬¢�®«̄¢ °E�FG�GFGHGH��RX�JKLMNOPMKN�QROSS�X̀TSKa�KLSa�SOcKN�KL�MRX�fNKgXPM�KN�VL�PKLLXPMVKL�ZVMR�VMQ��KN��POTOcSX�K_�ZKN�VL]�ROǸKLVK[QSa�ZVMR�OSS�MNOWXQ̂�PNO_MQ�OLW�OLa�KMRXN�VLWVUVW[OSQ�OQQKPVOMXW�ZVMR�MRX��KN��MK�cX�TXN_KǸXWh���RXNX�QROSS�cX�LK�QMNV�XQ̂�TVP�XMVL]̂�ZKN��QMKTTO]XQ̂�QSKZWKZLQ�KN�KMRXN�WVQN[TMVUX�OPMVUVMa�OM�MRX�fNKgXPM�_KN�OLa�NXOQKL�ca�OLaKLX�X̀TSKaXW�KN�XL]O]XW�ca�MRX�JKLMNOPMKN�MK�TXN_KǸ�OLa�TKNMVKL�K_�VMQ��KN�h��RXNX�QROSS�cX�LK�SKP�K[M�OM�MRX�fNKgXPM�ca�MRX�JKLMNOPMKNh��RX�JKLMNOPMKN�QROSS�cX�NXQTKLQVcSX�_KN�TNKUVWVL]�MRX�̀OLTKZXN�NXb[VNXW�MK�TNKPXXW�ZVMR�MRX��KN��[LWXN�OLa�PVNP[̀ QMOLPXh�eRK[SW�VM�cXPK̀ X�LXPXQQONa�MK�PNXOMX�O�QXTONOMX�XLMNOLPX�_KN�O�JKLMNOPMKN�VLUKSUXW�VL�O�SOcKN�WVQT[MX̂�OSS�PKQMQ�OQQKPVOMXW�ZVMR�PNXOMVL]�MROM�XLMNOLPX�QROSS�cX�cKNLX�ca�MRX�JKLMNOPMKN�VLUKSUXW�VL�MRX�
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EFGHIJKL�MINO�NPGJG�GOQRR�FSNRIEKT�UIJ�SPJ�UK�RFVFJKE�JPT�GFWSQWKT�XKSNFSWT�JKVHPYQYZ�YPQEG�QSE�GKNIYFJZ�HKYGPSSKR�QG�EKKVKE�SKNKGGQYZ�UZ�JOK�[\SKY�XPY�JOK�GQXKJZ�PX�JOK�PNNIHQSJG�PX�JOK�GFJKL�]�̂_̀_̂_a_b��cX�dPSJYQNJPY�OQG�KSWQWKE�JOK�GKYeFNKG�PX�\PYfKYG�QSEgPY�MIUNPSJYQNJPYG�\OP�QYK�VKVUKYG�PX�JYQEK�ISFPSGT�JOK�dPSJYQNJPY�GOQRR�VQfK�QRR�SKNKGGQYZ�QYYQSWKVKSJG�JP�YKNPSNFRKT�\FJOPIJ�EKRQZT�EQVQWK�PY�NPGJ�JP�JOK�[\SKY�QSE�\FJOPIJ�YKNPIYGK�JP�JOK�dPSGJYINJFPS�hQSQWKYT�iYNOFJKNJ�PY�JOK�[\SKYT�QSZ�NPSXRFNJ�UKJ\KKS�FJG�dPSJYQNJ�\FJO�JOK�[\SKY�QSE�QSZ�QWYKKVKSJG�PY�YKWIRQJFPSG�PX�QSZ�fFSE�QJ�QSZ�JFVK�FS�XPYNK�QVPSW�VKVUKYG�PY�NPISNFRG�\OFNO�YKWIRQJK�PY�EFGJFSWIFGO�\OQJ�QNJFeFJFKG�GOQRR�SPJ�UK�FSNRIEKE�FS�JOK�jPYf�PX�QSZ�HQYJFNIRQY�JYQEKL�]�̂_̀_̂_a_̂��cS�NQGK�JOK�HYPWYKGG�PX�JOK�jPYf�JP�UK�HKYXPYVKE�UZ�JOK�dPSJYQNJPY�FG�QXXKNJKE�UZ�QSZ�ISEIK�EKRQZ�FS�XIYSFGOFSW�PY�FSGJQRRFSW�QSZ�FJKVG�PY�VQJKYFQRG�PY�KkIFHVKSJ�YKkIFYKE�HIYGIQSJ�JP�FJG�QWYKKVKSJ�\FJO�JOK�[\SKY�UKNQIGK�PX�Q�NPSXRFNJ�FSePReFSW�QSZ�GINO�RQUPY�QWYKKVKSJ�PY�YKWIRQJFPST�JOK�[\SKY�VQZ�YKkIFYK�JOK�PJOKY�VQJKYFQR�PY�KkIFHVKSJ�PX�KkIQR�fFSE�QSE�kIQRFJZ�UK�HYPeFEKE�HIYGIQSJ�JP�Q�dOQSWK�[YEKY�PY�dPSGJYINJFPS�dOQSWK�lFYKNJFeK�UIJ�FS�SP�NQGK�GOQRR�JOK�QVPISJ�PX�GINO�NOQSWK�UK�NOQYWKE�UZ�JOK�dPSJYQNJPY�JP�JOK�[\SKY�QG�QS�QEEFJFPSQR�NPGJ�JP�HKYXPYV�JOK�jPYf�HIYGIQSJ�JP�FJG�dPSJYQNJL�]�̂_̀_̂_a_̀��mOK�dPSJYQNJPY�GOQRR�KSGIYK�JOQJ�FJG�jPYf�NPSJFSIKG�ISFSJKYYIHJKE�EIYFSW�JOK�HKSEKSNZ�PX�Q�RQUPY�EFGHIJKL�]�̂_̀_̂_a_n��mOK�dPSJYQNJPY�GOQRR�UK�RFQURK�JP�JOK�[\SKY�XPY�QRR�EQVQWKG�GIXXKYKE�UZ�JOK�[\SKY�PNNIYYFSW�QG�Q�YKGIRJ�PX�\PYf�GJPHHQWKGT�GRP\EP\SGT�EFGHIJKG�PY�GJYFfKGL]�̂_̀_̀��i�GIXXFNFKSJ�XPYNK�PX�NPVHKJKSJ�\PYfKYGT�XPYKVKST�QSE�GIHKYFSJKSEKSJG�GOQRR�UK�KVHRPZKE�QJ�QRR�JFVKG�JP�HKYVFJ�JOK�jPYf�JP�UK�HIYGIKE�\FJO�EFRFWKSNK�ISJFR�NPVHRKJFPSL]�̂_̀_n�oP�VQJKYFQRG�PY�GIHHRFKG�XPY�JOK�jPYf�GOQRR�UK�HIYNOQGKE�UZ�JOK�dPSJYQNJPY�PY�UZ�QSZ�MIUNPSJYQNJPY�GIUpKNJ�JP�QSZ�NOQJJKR�VPYJWQWK�PY�ISEKY�Q�NPSEFJFPSQR�GQRK�PY�PJOKY�QYYQSWKVKSJ�UZ�\OFNO�QS�FSJKYKGJ�FG�YKJQFSKE�UZ�JOK�GKRRKYL��mOK�dPSJYQNJPY�\QYYQSJG�JOQJ�FJ�OQG�WPPE�JFJRK�JP�QRR�VQJKYFQRG�QSE�GIHHRFKG�IGKE�UZ�FJ�FS�JOK�jPYfT�PY�YKGPRE�JP�[\SKYT�HIYGIQSJ�JP�JOK�dPSJYQNJ�lPNIVKSJGT�XYKK�XYPV�QRR�RFKSGT�dRQFVG�PY�KSNIVUYQSNKGL]�̂_̀_q��dPSJYQNJPY�GOQRR�NPVHRZ�\FJO�JOK�dPSJYQNJ�YKkIFYKVKSJG�QSE�QRR�QHHRFNQURK�XKEKYQRT�GJQJK�QSE�RPNQR�RQ\GT�FSNRIEFSW�UIJ�SPJ�RFVFJKE�JP�HYPeFGFPSG�PX�JOK�oK\�rPYf�MJQJK�sQUPY�sQ\�NPSNKYSFSW�OPIYG�PX�\PYfT�HYKeQFRFSW�YQJK�PX�\QWKG�tQG�HIURFGOKE�UZ�JOK�uIYKQI�PX�vIURFN�jPYfT�MJQJK�PX�oK\�rPYfT�lKHQYJVKSJ�PX�sQUPY�QSE�QG�VQZ�UK�FSNRIEKE�FS�JOK�dPSJYQNJ�lPNIVKSJGwT�VFSFVIV�\QWKGT�\PYfFSW�NPSEFJFPSGT�HYKeQFRFSW�\QWK�KSXPYNKVKSJT�SPJFNKG�JP�UK�HPGJKE�QJ�JOK�vYPpKNJ�GFJKT�QSE�KVHRPZVKSJ�QSE�HQZYPRR�YKNPYEGL�]�̂_̀_q_a��mOK�dPSJYQNJPY�GOQRR�VQFSJQFS�FS�Q�GKNIYK�RPNQJFPS�JOK�PYFWFSQR�HQZYPRRG�PY�JYQSGNYFHJG�JOKYKPX�\OFNO�JOK�dPSJYQNJPY�QSE�FJG�MIUNPSJYQNJPYG�QYK�YKkIFYKE�JP�VQFSJQFS�HIYGIQSJ�JP�oK\�rPYf�MJQJK�sQUPY�sQ\L�mOK�dPSJYQNJPY�QSE�FJG�MIUNPSJYQNJPYG�GOQRR�GIUVFJ�PYFWFSQR�HQZYPRRG�PY�JYQSGNYFHJGT�GIUGNYFUKE�QSE�QXXFYVKE�UZ�FJ�QG�JYIKT�\FJO�KQNO�QSE�KeKYZ�iHHRFNQJFPS�XPY�vQZVKSJL�mOK�dPSJYQNJPY�QSE�MIUNPSJYQNJPYG�GOQRR�HYPEINK�\FJOFS�XFeK�txw�EQZG�PS�JOK�vYPpKNJ�GFJK�QSE�IHPS�Q�\YFJJKS�PYEKY�PX�JOK�dPSGJYINJFPS�hQSQWKYT�[\SKYT�PY�YKRKeQSJ�RKWQR�QIJOPYFJZ�OQeFSW�pIYFGEFNJFPS�PeKY�JOK�vYPpKNJ�PY�jPYfT�GINO�PYFWFSQR�HQZYPRRG�PY�JYQSGNYFHJG�JOKYKPXT�GIUGNYFUKE�QSE�QXXFYVKE�UZ�FJ�QG�JYIKT�QSE�JOK�GJQJKVKSJG�GFWSKE�UZ�KQNO�\PYfKYL�cS�QEEFJFPST�JOK�dPSJYQNJPY�QSE�FJG�MIUNPSJYQNJPYG�GOQRR�XIYSFGO�JP�JOK�dPSGJYINJFPS�hQSQWKY�PY�[\SKY�IHPS�\YFJJKS�EKVQSE�QSZ�PJOKY�FSXPYVQJFPS�JP�GQJFGXZ�JOK�dPSGJYINJFPS�hQSQWKY�PY�[\SKY�JOQJ�JOFG�MKNJFPS�yLzL{�QSE�JOK�oK\�rPYf�sQUPY�sQ\T�QG�JP�JOK�OPIYG�PX�KVHRPZVKSJ�QSE�YQJKG�PX�\QWKG�QYK�UKFSW�PUGKYeKEL�mOK�dPSJYQNJPY�GOQRR�VQFSJQFS�JOK�HQZYPRRG�PY�JYQSGNYFHJG�JOKYKPX�XPY�GF|�t{w�ZKQYG�XYPV�JOK�EQJK�PX�NPVHRKJFPS�PX�JOK�jPYf�PX�JOFG�dPSJYQNJL]�̂_̀_q_b��jOKS�EFYKNJKE�UZ�JOK�dPSGJYINJFPS�hQSQWKY�PY�[\SKYT�JOK�dPSJYQNJPY�GOQRR�HYPeFEK�JOK�dPSGJYINJFPS�hQSQWKY�\FJO�QS�QJJKSEQSNK�GOKKJ�XPY�KQNO�EQZ�PX�\OFNO�jPYf�FG�HKYXPYVKE�PS�JOK�vYPpKNJ�GFJKL�MINO�QJJKSEQSNK�GOKKJ�GOQRR�UK�FS�Q�XPYV�QNNKHJQURK�JP�JOK�dPSGJYINJFPS�hQSQWKY�PY�[\SKY�QSE�GOQRR�HYPeFEK�FSXPYVQJFPS�XPY�KVHRPZKKG�PX�JOK�dPSJYQNJPY�QSE�FJG�MIUNPSJYQNJPYGL]�̂_̀_}��iRR�VQJKYFQRG�IGKE�HKYVQSKSJRZ�FS�JOK�jPYf�GOQRR�UK�SK\�ISRKGG�PJOKY\FGK�GHKNFXFKEL��mOK�QHHQYKSJ�GFRKSNK�PX�JOK�MHKNFXFNQJFPSG�QG�JP�QSZ�EKJQFRKE�EKGNYFHJFPS�NPSNKYSFSW�QSZ�jPYf�JP�UK�EPSK�QSE�VQJKYFQRG�JP�UK�XIYSFGOKE�GOQRR�UK�YKWQYEKE�QG�VKQSFSW�JOQJ�PSRZ�JOK�UKGJ�WKSKYQR�HYQNJFNK�FG�JP�HYKeQFR�QSE�JOQJ�PSRZ�VQJKYFQR�QSE�\PYfVQSGOFH�PX�JOK�XFYGJ�kIQRFJZ�QYK�JP�UK�IGKET�QSE�QRR�FSJKYHYKJQJFPSG�PX�JOK�MHKNFXFNQJFPSG�GOQRR�UK�VQEK�PS�JOFG�UQGFGL��iRR�VQJKYFQR�FSNPYHPYQJKE�FS�JOK�vYPpKNJ�GOQRR�UK�NRKQS�QSE�K|OFUFJ�SP�QHHKQYQSNK�PX�QWFSWT�K|HPGIYK�JP�\KQJOKYT�HYFPY�IGKT�OQSERFSW�PY�EQVQWK�PX�QSZ�fFSEL�]�̂_̀_~��hQSIXQNJIYKY�G�FEKSJFXFNQJFPS�GOQRR�UK�FSNPSGHFNIPIGT�UIJ�\OKYK�SQVKHRQJKG�NPSJQFS�FSXPYVQJFPS�YKRQJFeK�JP�
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EFGHGEIJHKLIKEL�MH�NGKOIJOGOEJP�IFJQ�LFGRR�SJ�ERJGHRQ�TKLKSRJ�GOU�RMEGIJU�VMH�JGLQ�GEEJLLWX�YZ[Z\��]̂_K̀NJOI�KOIJOUJU�VMH�̀JHNGOJOI�KOLIGRRGIKMO�LFGRR�OMI�SJ�M̀JHGIJU�VMH�IJǸ MHGHQ�̀_H̀MLJL�aKIFM_I�IFJ�aHKIIJO�̀JHNKLLKMO�MV�IFJ�bMOLIH_EIKMO�cGOGdJH�GOU�eaOJHWX�YZ[Zfg��cGIJHKGRL�LFGRR�SJ�UJRKTJHJU�KO�NGO_VGEI_HJHhL�MHKdKOGR�LJGRJU�EMOIGKOJHLP�aKIF�EMǸ RJIJ�KUJOIKVKEGIKMO�MV�EMOIJOIL�GOU�NGO_VGEI_HJHP�GOU�iJ̀I�LJGRJU�KO�MHKdKOGR�EMOIGKOJHL�_OIKR�KOLIGRRJUj_LJUW�kGSJRL�LFGRR�OMI�SJ�HJNMTJU�_OIKR�NGIJHKGRL�FGTJ�SJJO�KOLIGRRJU�GOU�KOL̀JEIJUWX�YZ[Zff��lFJOJTJH�IFJ�bMOIHGEI�mME_NJOIL�HĴ_KHJ�UJRKTJHQ�SQ�IFJ�bMOIHGEIMH�MV�GOQ�NGIJHKGRLP�Ĵ_K̀NJOIP�MH�MIFJH�KIJNLP�IFJ�IJHN�UJRKTJHQ�LFGRR�SJ�UJJNJU�IM�KOER_UJ�_ORMGUKOd�GOU�LIMHKOd�aKIF�̀HM̀JH�̀HMIJEIKMO�aFJHJ�UKHJEIJUWX�YZ[Zfn�lFJHJ�NGIJHKGR�KL�L̀JEKVKJU�IM�SJ�V_HOKLFJU�SQ�MIFJHL�MH�V_HOKLFJU�GOU�UJRKTJHJU�MORQP�IFJ�bMOIHGEIMH�KOLIGRRKOd�IFJ�NGIJHKGR�LFGRR�SJ�HJL̀MOLKSRJ�VMH�LEFJU_RKOd�IFJ�UJRKTJHQ�GOU�HJEJKTKOdP�_ORMGUKOdP�LIMHKOdP�FGOURKOdP�HJRMEGIKOdP�FMKLIKOdP�UKLIHKS_IKMOP�RGQKOd�M_I�GOU�KOLIGRRKOd�IFJ�NGIJHKGRWX�YZ[ZfobMOIHGEIMH�LFGRR�KOER_UJ�KO�KIL�SGLJ�̀HKEJ�IFJ�EMLI�MV�GRR�HKddKOd�GOU�Ĵ_K̀NJOI�HĴ_KHJU�VMH�IFJ�̀JHVMHNGOEJ�GOU�KOLIGRRGIKMO�MV�KIL�lMHiWpqrs�ftX�YZoZf�uFJ�bMOIHGEIMH�aGHHGOIL�IM�IFJ�eaOJHP�bMOLIH_EIKMO�cGOGdJHP�GOU�vHEFKIJEI�IFGI�NGIJHKGRL�GOU�Ĵ_K̀NJOI�V_HOKLFJU�_OUJH�IFJ�bMOIHGEI�aKRR�SJ�MV�dMMU�̂_GRKIQ�GOU�OJa�_ORJLL�IFJ�bMOIHGEI�mME_NJOIL�HĴ_KHJ�MH�̀JHNKI�MIFJHaKLJW�IFJ�SJLI�̂_GRKIQ�GOU�OJaW�uFJ�bMOIHGEIMH�V_HIFJH�aGHHGOIL�IFGI�IFJ�lMHi�aKRR�EMOVMHN�IM�IFJ�HĴ_KHJNJOIL�MV�IFJ�bMOIHGEI�mME_NJOIL�GOU�aKRR�SJ�VHJJ�VHMN�UJVJEILP�JwEJ̀I�VMH�IFMLJ�KOFJHJOI�KO�IFJ�̂_GRKIQ�MV�IFJ�lMHi�IFJ�bMOIHGEI�mME_NJOIL�HĴ_KHJ�MH�̀JHNKIW�UJVJEILW�lMHiP�NGIJHKGRLP�MH�Ĵ_K̀NJOI�OMI�EMOVMHNKOd�IM�IFJLJ�HĴ_KHJNJOIL�NGQ�aKRR�SJ�EMOLKUJHJU�UJVJEIKTJW��uFJ�bMOIHGEIMHhL�aGHHGOIQ�JwER_UJL�HJNJUQ�VMH�UGNGdJ�MH�UJVJEI�EG_LJU�SQ�GS_LJP�GRIJHGIKMOL�IM�IFJ�lMHi�OMI�JwJE_IJU�SQ�IFJ�bMOIHGEIMHP�KǸ HM̀JH�MH�KOL_VVKEKJOI�NGKOIJOGOEJP�KǸ HM̀JH�M̀JHGIKMOP�MH�OMHNGR�aJGH�GOU�IJGH�GOU�OMHNGR�_LGdJW�xV�HĴ_KHJU�SQ�IFJ�bMOLIH_EIKMO�cGOGdJH�MH�vHEFKIJEIP�cGOGdJHP�vHEFKIJEIPMH�eaOJHP�IFJ�bMOIHGEIMH�LFGRR�V_HOKLF�LGIKLVGEIMHQ�JTKUJOEJ�GL�IM�IFJ�iKOU�GOU�̂_GRKIQ�MV�NGIJHKGRL�GOU�Ĵ_K̀NJOIW�uFJ�aGHHGOIQ�̀HMTKUJU�KO�IFKL�yJEIKMO�zW{�LFGRR�SJ�KO�GUUKIKMO�IM�GOU�OMI�KO�RKNKIGIKMO�MV�GOQ�MIFJH�aGHHGOIQ�HĴ_KHJU�SQ�IFJ�bMOIHGEI�mME_NJOIL�MH�MIFJHaKLJ�̀HJLEHKSJU�SQ�RGaWX�YZoZn��vRR�NGIJHKGRP�Ĵ_K̀NJOIP�MH�MIFJH�L̀JEKGR�aGHHGOIKJL�HĴ_KHJU�SQ�IFJ�bMOIHGEI�mME_NJOIL�LFGRR�SJ�KLL_JU�KO�IFJ�OGNJ�MV�IFJ�eaOJHP�MH�LFGRR�SJ�IHGOLVJHGSRJ�IM�IFJ�eaOJHP�GOU�LFGRR�EMNNJOEJ�KO�GEEMHUGOEJ�aKIF�yJEIKMO�|W}W~WaGHHGOIKJL�GOUjMH�d_GHGOIJJL�LFGRR�KOER_UJ�RGSMH�GOU�NGIJHKGRL�GOU�LFGRR�SJ�LKdOJU�SQ�IFJ�NGO_VGEI_HJH�MH�y_SEMOIHGEIMH�GL�IFJ�EGLJ�NGQ�SJ�GOU�EM_OIJHLKdOJU�SQ�IFJ�bMOIHGEIMHW��vRR�aGHHGOIKJL�LFGRR�SJ�GUUHJLLJU�GOU�GLLKdOJU�IM�IFJ�eaOJH�GOU�UJRKTJHJU�IM�IFJ�bMOLIH_EIKMO�cGOGdJH�_̀MO�EMǸ RJIKMO�MV�IFJ�lMHi�GOU�SJVMHJ�IFJ�HĴ_JLI�VMH��KOGR��GQNJOIW��bMOIHGEIMH�LFGRR�̀JHVMHN�GRR�lMHi�KO�L_EF�G�NGOOJH�LM�GL�IM�̀HJLJHTJ�GOQ�GOU�GRR�L_EF�NGO_VGEI_HJHLh�aGHHGOIKJLWX�YZoZnZf��uFJ��bMOIHGEIMH�aKRR�JwJHEKLJ�KIL�SJLI�JVVMHIL�IM�LJHTKEJ�GOU�IM�JOVMHEJ�VMH�IFJ�SJOJVKI�MV�eaOJH�GRR�NGO_VGEI_HJHLh�aGHHGOIKJL�MO�GRR�NGIJHKGRLP�Ĵ_K̀NJOI�GOU�VKwI_HJL�KOEMH̀MHGIJU�KOIM�IFJ�lMHiWX�YZoZY��uFJ�aGHHGOIKJL�LJI�VMHIF�FJHJKO�LFGRR�L_HTKTJ�EMǸ RJIKMOP�JẁKHGIKMO�GOUjMH�IJHNKOGIKMO�MV�IFKL�bMOIHGEIWX�YZoZ[���uFJ�bMOIHGEIMH�aKRR�NGiJ�dMMU�GI�KIL�MaO�EMLI�GOU�JẁJOLJ�GRR�UJVJEIL�GOU�GRR�UGNGdJ�EG_LJU�IM�IFJ�eaOJHP�U_J�IM�EMHHJEIKOd�UJVJEIKTJ�lMHi�IFGI�KL�_OUJH�aGHHGOIQ�j�d_GHGOIJJW��vRR�EMHHJEIKMOL�IM�UJVJEIKTJ�lMHi�LFGRR�SJ�NGUJ�GI�IFJ�EMOTJOKJOEJ�MV�IFJ�eaOJHWX�YZoZo��uFJ�bMOIHGEIMH�HJ̀HJLJOIL�IFGI�KI�KL�G�NGO_VGEI_HJHhL�G̀ H̀MTJU�bMOIHGEIMH�KO�EMOOJEIKMO�aKIF�IFJ�lMHi�GOU�aKRR�V_HOKLF�IFJ�NGO_VGEI_HJHhL�aGHHGOIQ�IM�IFJ�eaOJH�GOU�bMOLIH_EIKMO�cGOGdJHWpqrs�f�uFJ�bMOIHGEIMH�LFGRR�̀GQ�LGRJLP�EMOL_NJHP�_LJ�GOU�LKNKRGH�IGwJL�VMH�IFJ�lMHi�MH�̀MHIKMOL�IFJHJMV�̀HMTKUJU�SQ�IFJ�bMOIHGEIMH�IFGI�GHJ�RJdGRRQ�JOGEIJU�aFJO�SKUL�GHJ�HJEJKTJU�MH�OJdMIKGIKMOL�EMOER_UJUP�aFJIFJH�MH�OMI�QJI�JVVJEIKTJ�MH�NJHJRQ�LEFJU_RJU�IM�dM�KOIM�JVVJEIW��MIaKIFLIGOUKOd�IFJ�̀HJEJUKOdP��Ja��MHi�yIGIJ�LGRJL�IGw�KL�OMI�G̀ R̀KEGSRJ�IM�GOQ�
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EFGHIJFKL�FMN�LOPPKJHL�GQ�RH�JMSQIPQIFGHN�JMGQ�GTH�UIQVHSG�OMNHI�GTH�GHIEL�QW�GTH�XQMGIFSGY�GTH�Z[MHI�RHJM\�H]HEPG�GTHIHWIQÊ��_THIH�JL�MQ�H]HEPGJQM�WIQE�GTH�LFKHL�QI�OLH�GF]�QM�STFI\HL�GQ�GTH�XQMGIFSGQI�R̀�FM̀�aORSQMGIFSGQI�WQI�GTH�KHFLH�QW�GQQKLY�EFSTJMHÌY�HbOJPEHMG�QI�QGTHI�PIQPHIG̀�OLHN�JM�SQMVOMSGJQM�[JGT�GTH�UIQVHSĜ��_TH�XQMGIFSGQI�FMN�JGL�aORSQMGIFSGQIL�LTFKK�RH�LQKHK̀�IHLPQMLJRKH�WQI�FMN�PF̀�FM̀�FMN�FKK�FPPKJSFRKH�GF]HLY�JMSKONJM\�LFKHL�FMN�SQEPHMLFGJQM�WQI�OLH�GF]HLY�QM�LOST�KHFLHN�GQQKLY�EFSTJMHÌ�HbOJPEHMG�QI�QGTHI�PIQPHIG̀Y�FMN�WQI�EFGHIJFKL�MQG�JMSQIPQIFGHN�JM�GTH�UIQVHSG�FMN�GTH�FEQOMG�QW�LOST�GF]HLY�JW�FM̀Y�LTFKK�RH�NHHEHN�JMSKONHN�JM�GTH�RJN�LOREJGGHN̂��cPQM�IHbOHLGY�GTH�Z[MHI�LTFKK�LOPPK̀�GQ�GTH�XQMGIFSGQIY�FM�H]HEPGJQM�SHIGJWJSFGH�WQI�LOST�GF]̂d̂e�fghgi�cMKHLL�QGTHI[JLH�PIQjJNHN�JM�GTH�XQMGIFSG�kQSOEHMGLY�GTH�Z[MHIY�FLLJLGHN�R̀�GTH�XQMLGIOSGJQM�lFMF\HIY�LTFKK�LHSOIH�FMN�PF̀�WQI�GTH�ROJKNJM\�PHIEJĜ�_TH�XQMGIFSGQI�LTFKK�LHSOIH�FMN�PF̀�WQI�QGTHI�PHIEJGLY�WHHLY�KJSHMLHLY�FMN�JMLPHSGJQML�R̀�\QjHIMEHMG�F\HMSJHL�MHSHLLFÌ�WQI�PIQPHI�H]HSOGJQM�FMN�SQEPKHGJQM�QW�GTH�mQIn�GTFG�FIH�SOLGQEFIJK̀�LHSOIHN�FWGHI�H]HSOGJQM�QW�GTH�XQMGIFSG�FMN�KH\FKK̀�IHbOJIHN�FG�GTH�GJEH�RJNL�FIH�IHSHJjHN�QI�MH\QGJFGJQML�SQMSKONHN̂_TH�Z[MHI�LTFKKY�JW�LFEH�JL�IHbOJIHNY�LHSOIH�FMN�PF̀�WQI�GTH�\HMHIFK�ROJKNJM\�PHIEJG�WIQE�GTH�oH[�pQIn�aGFGH�qNOSFGJQM�kHPFIGEHMG�QMK̀̂��mJGTQOG�KJEJGFGJQMY�GTH�EHSTFMJSFKY�HKHSGIJSFK�FMN�PKOERJM\�PHIEJGLY�GTH�THFKGT�FMN�HMjJIQMEHMGFK�JEPFSG�WHHL�NOH�GQ�[FGHI�FMN�LH[HI�SQMMHSGJQMLY�JW�FM̀Y�FMN�FKK�QGTHI�WHHL�FMN�PHIEJGL�MHSHLLFÌ�WQI�GTH�mQIn�QW�GTH�UIQVHSG�LTFKK�RH�LHSOIHN�FMN�PFJN�WQI�R̀�GTH�JMNJjJNOFK�UIJEH�XQMGIFSGQIL̂��_TH�XQMGIFSGQIY�JM�LHSOIJM\�QGTHI�PHIEJGL�WQI�SQMLGIOSGJQM�QI�[JGT�IH\FIN�GQ�FM̀�QGTHI�FLPHSG�QW�GTH�mQIn�[TJST�IHbOJIHL�F�PHIEJGY�MQG[JGTLGFMNJM\�FM̀�SQMGIFÌ�KFM\OF\H�JM�GTH�XQMGIFSGY�LTFKK�FG�JGL�Q[M�SQLG�FMN�H]PHMLH�EFnH�GTH�MHSHLLFÌ�FIIFM\HEHMGL�GQ�SQEPKHGHY�WJKH�FMN�TFjH�LHFKHN�R̀�F�UIQWHLLJQMFK�qM\JMHHI�KJSHMLHN�JM�GTH�VOIJLNJSGJQMY�FM̀�FMN�FKK�PIHKJEJMFÌ�FWWJNFjJGL�QW�SHIGJWJSFGJQM�GTFG�EF̀�RH�IHbOJIHN�R̀�GTH�\QjHIMJM\�F\HMS̀�QI�F\HMSJHL�TFjJM\�VOIJLNJSGJQM�WQI�JLLOJM\�PHIEJGL�WQI�GTH�mQIn�[TJST�FIH�KH\FKK̀�IHbOJIHN�[THM�RJNL�FIH�IHSHJjHNY�ROG�JM�FM̀�SFLHY�PIJQI�GQ�LGFIGJM\�mQIn̂�e�fghgr�_TH�XQMGIFSGQI�LTFKK�SQEPK̀�[JGT�FMN�\JjH�MQGJSHL�IHbOJIHN�R̀�FPPKJSFRKH�KF[LY�LGFGOGHLY�QINJMFMSHLY�SQNHLY�IOKHL�FMN�IH\OKFGJQMLY�FMN�KF[WOK�QINHIL�QW�PORKJS�FOGTQIJGJHL�FPPKJSFRKH�GQ�PHIWQIEFMSH�QW�GTH�mQIn̂�XQMGIFSGQI�LTFKK�PF̀�FM̀�SQLGL�QI�WHHL�JMSOIIHN�JM�LOST�SQEPKJFMSH�FMN�FM̀�WJMHL�QI�PHMFKGJHL�JEPQLHN�WQI�jJQKFGJQM�GTHIHQŴ��sM�FNNJGJQMY�XQMGIFSGQI�LTFKK�GQ�GTH�WOKKHLG�H]GHMG�PHIEJGGHN�R̀�KF[�JMNHEMJẀY�NHWHMNY�FMN�TQKN�TFIEKHLL�GTH�Z[MHIY�XQMLGIOSGJQM�lFMF\HIY�FMN�tISTJGHSG�uFMN�GTHJI�HEPKQ̀HHLY�QWWJSHILY�FMN�F\HMGLv�WIQE�FM̀�IHLOKGJM\�WJMHLY�PHMFKGJHLY�VON\EHMGL�QI�NFEF\HLY�JMSKONJM\�IHFLQMFRKH�FGGQIMH̀Lw�WHHL�uFMN�FKLQ�JMSKONJM\Y�[JGTQOG�KJEJGFGJQMY�FGGQIMH̀Lw�WHHL�FMN�H]PHMLHL�JMSOIIHN�JM�FM̀�FPPHFKLY�QI�FM̀�HMWQISHEHMG�QW�GTH�QRKJ\FGJQML�OMNHI�GTJL�PIQjJLJQMY�QI�HMWQISHEHMG�QW�FM̀�VON\EHMG�FMN�SQKKHSGJQM�THIHOMNHIv�JEPQLHN�QMY�QI�JMSOIIHN�R̀�LOST�JMNHEMJWJHN�PFIGJHL�NOH�GQ�FM̀�LOST�jJQKFGJQM�uQI�FKKH\HN�jJQKFGJQMv̂�_TJL�PIQjJLJQM�LTFKK�LOIjJjH�GTH�SQEPKHGJQM�QI�HFIKJHI�GHIEJMFGJQM�QW�GTH�XQMGIFSĜ�e�fghgrgi��_TH�XQMGIFSGQI�LTFKK�RH�IHLPQMLJRKH�WQI�FMN�SQQINJMFGH�FM̀�FMN�FKK�JMLPHSGJQML�IHbOJIHN�R̀��FM̀�\QjHIMEHMGFK�RQǸ�TFjJM\�VOIJLNJSGJQM�QjHI�GTH�mQIn�FMN�LHSOIH�FPPIQjFK�QW�FMN�SQEPK̀�[JGT�IHbOJIHEHMGL�QW�FKK�LOST�FOGTQIJGJHL�FMN�NHKJjHI�SHIGJWJSFGHL�QW�FPPIQjFK�GQ�GTH�XQMLGIOSGJQM�lFMF\HI�FMN�Z[MHIY�FMN�LTFKK�PIHPFIH�FKK�NQSOEHMGLY�JMSKONJM\�NIF[JM\LY�MHSHLLFÌ�GQ�LHSOIH�LOST�FPPIQjFK̂e�fghgrgr�sM�FSSQINFMSH�oH[�pQIn�aGFGH�xFRQI�xF[�tIGJSKH�yY�aHSGJQM�zz{Y�LORN̂�|}FuFvY�GTH�XQMGIFSGQI�LTFKK�LOREJG�GQ�GTH�Z[MHI�[JGTJM�|{�NF̀L�FWGHI�JLLOFMSH�QW�XQMGIFSGQIwL�WJILG�PF̀IQKKY�FMN�HjHÌ�|{�NF̀L�GTHIHFWGHIY�F�GIFMLSIJPG�QW�GTH�QIJ\JMFK�PF̀IQKK�IHSQINY�LORLSIJRHN�FMN�FWWJIEHN�FL�GIOH�OMNHI�GTH�PHMFKGJHL�QW�PHIVOÌ̂e�fghgrgf_TH�XQMGIFSGQI�LTFKK�SQEPK̀�[JGT�FKK�FPPKJSFRKH�oH[�pQIn�aGFGH�kHPFIGEHMG�QW�xFRQI�IHbOJIHEHMGLY�JMSKONJM\�GTH�PIQjJLJQM�GTFG�HjHÌ�[QInHI�HEPKQ̀HN�JM�PHIWQIEFMSH�QW�F�PORKJS�[QIn�SQMGIFSG�LTFKK�RH�SHIGJWJHN�FL�TFjJM\�SQEPKHGHN�FM�Za~t��{}TQOI�LFWHG̀�GIFJMJM\�SQOILĤ�_TH�XQMGIFSGQI�FMN�LORSQMGIFSGQI�LTFKK�RH�LQKHK̀�IHLPQMLJRKH�WQI�SQEPKJFMSH�[JGT�GTJL�IHbOJIHEHMG�[JGT�IHLPHSG�GQ�GTHJI�HEPKQ̀HHL̂�_TH�XQMGIFSGQIwL�QI�LORSQMGIFSGQIwL�WFJKOIH�GQ�SQEPK̀�[JGT�GTJL�IHbOJIHEHMG�LTFKK�MQG�GIFMLWHI�QI�JM�FM̀�[F̀�JEPQLH�GTH�IHLPQMLJRJKJG̀�WQI�[QInHI�LFWHG̀�OPQM�GTH�Z[MHI�QI�GTH�tISTJGHSĜe�fghgrg��XHIGJWJSFGH�QW�ZSSOPFMS̀���̂ sG�LTFKK�RH�GTH�IHLPQMLJRJKJG̀�QW�GTH�XQMGIFSGQI�GQ�QRGFJM�FKK�MHSHLLFÌ�FPPIQjFKL�FMN�IHKHFLHL�WIQE�\QjHIMJM\�F\HMSJHL�TFjJM\�VOIJLNJSGJQM�FMN�GQ�LFGJLẀ�FKK�IHbOJIHEHMGL�WQI�GTH�JLLOFMSH�FMN�QRGFJMJM\�QW�FM̀�IHbOJIHN�SHIGJWJSFGHL�QW�QSSOPFMS̀ �̂ẑ tG�LOST�GJEH�FL�GTH�XQMGIFSGQI�EFnHL�FPPKJSFGJQM�WQI�FM̀�IHbOJIHN�SHIGJWJSFGH�QW�QSSOPFMS̀Y�JG�LTFKKY�FG�JGL�
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EFG�HEIJ�KGL�MNOMGIMP�QRSM�KGL�TKUM�IMKSML�VW�K�XYEQMIIREGKS�ZG[RGMMY�SRHMGIML�RG�JTM�\]YRILRHJREGP�JTM�QRGKS�KQQRLKURĴI_�EQ�HMYJRQRHKJREG�JTKJ�JTM�XYE\MHJ�TKI�VMMG�HEGIJY]HJML�RG�HEGQEỲKGHM�FRJT�QRSML�LEH]̀ MGJIP�EYLRGKGHMIP�Y]SMI�KGL�YM[]SKJREGI�KGL�I]HT�EJTMY�LKJK�JTKJ�̀KW�VM�YMa]RYML�VW�JTM�[EUMYGRG[�K[MGHW�EY�K[MGHRMI�TKURG[�\]YRILRHJREG�EUMY�JTRI�XYE\MHJbbc dKRL�HMYJRQRHKJM�̂RQ�YMa]RYML�QEY�JTM�eEYf�EQ�JTM�XYE\MHJ_�ITKSS�VM�J]YGML�EUMY�JE�JTM�gEGIJY]HJREG�hKGK[MY�KGL�iYHTRJMHJ�OYREY�JE�HMYJRQRHKJREG�EQ�jRGKS�XKẀ MGJ�KGL�RG�HEG\]GHJREG�FRJT�IK̀Mb�k�lmnml�oQ�JTM�gEGJYKHJEY�OMYQEỲI�eEYf�fGEFRG[�FTMYM�RJ�fGEFI�EY�ITE]SL�TKUM�fGEFG�RJ�JE�VM�HEGJYKYW�JE�KOOSRHKVSM�SKFIP�IJKJ]JMIP�EYLRGKGHMIP�HELMIP�Y]SMI�KGL�YM[]SKJREGIP�EY�SKFQ]S�EYLMYI�EQ�O]VSRH�K]JTEYRJRMIP�JTM�gEGJYKHJEY�ITKSS�KII]̀ M�KOOYEOYRKJM�YMIOEGIRVRSRJW�QEY�I]HT�eEYf�KGL�ITKSS�VMKY�JTM�HEIJI�KJJYRV]JKVSM�JE�HEYYMHJREGb��oJ�ITKSS�VM�JTM�EVSR[KJREG�EQ�JTM�gEGJYKHJEY�JE�YMURMF�JTM�gEGJYKHJ�pEH]̀ MGJI�JE�LMJMỲRGM�KGL�JE�GEJRQW�JTM�gEGIJY]HJREG�hKGK[MY�KGL�JTM�iYHTRJMHJ�EQ�KGW�LRIHYMOKGHRMI�VMJFMMG�V]RSLRG[�HELMI�KGL�YM[]SKJREGI�EQ�FTRHT�JTM�gEGJYKHJEY�TKI�fGEFSML[M�EY�ITE]SL�VM�YMKIEGKVSW�KVSM�JE�LMJMỲRGMb�k�lmnmq�rstuvwxvy�sz�{t|ts}t�rsty~�~st�m�oQ�JTM�gEGJYKHJEY�MGHE]GJMYI�HEGLRJREGI�KJ�JTM�IRJM�JTKJ�KYM�̂�_�I]VI]YQKHM�EY�EJTMYFRIM�HEGHMKSML�OTWIRHKS�HEGLRJREGI�JTKJ�LRQQMY�̀KJMYRKSSW�QYÈ �JTEIM�RGLRHKJML�RG�JTM�gEGJYKHJ�pEH]̀ MGJI�EY��̂_�]GfGEFG�OTWIRHKS�HEGLRJREGI�EQ�KG�]G]I]KS�GKJ]YM�JTKJ�LRQQMY�̀KJMYRKSSW�QYÈ �JTEIM�EYLRGKYRSW�QE]GL�JE�MNRIJ�KGL�[MGMYKSSW�YMHE[GR�ML�KI�RGTMYMGJ�RG�HEGIJY]HJREG�KHJRURJRMI�EQ�JTM�HTKYKHJMY�OYEURLML�QEY�RG�JTM�gEGJYKHJ�pEH]̀ MGJIP�JTM�gEGJYKHJEY�ITKSS�OYÈ OJSW�OYEURLM�GEJRHM�JE�JTM��FGMYP�gEGIJY]HJREG�hKGK[MYP�KGL�JTM�iYHTRJMHJ�VMQEYM�HEGLRJREGI�KYM�LRIJ]YVML�KGL�RG�GE�MUMGJ�SKJMY�JTKG����LKWI�KQJMY�QRYIJ�EVIMYUKGHM�EQ�JTM�HEGLRJREGIb��TM�iYHTRJMHJ�KGL�gEGIJY]HJREG�hKGK[MY�FRSS�OYÈ OJSW�RGUMIJR[KJM�I]HT�HEGLRJREGI�KGLP�RQ�JTM�iYHTRJMHJP�RG�HEGI]SJKJREG�FRJT�JTM�gEGIJY]HJREG�hKGK[MYP�LMJMỲRGMI�JTKJ�JTMW�LRQQMY�̀KJMYRKSSW�KGL�HK]IM�KG�RGHYMKIM�EY�LMHYMKIM�RG�JTM�gEGJYKHJEY�I�HEIJ�EQP�EY�JR̀M�YMa]RYML�QEYP�OMYQEỲKGHM�EQ�KGW�OKYJ�EQ�JTM�eEYfP�FRSS�YMHÈ M̀GL�JTKJ�KG�Ma]RJKVSM�KL\]IJ̀MGJ�VM�̀KLM�RG�JTM�gEGJYKHJ�d]̀ �EY�gEGJYKHJ��R̀MP�EY�VEJTb�oQ�JTM�iYHTRJMHJP�RG�HEGI]SJKJREG�FRJT�JTM�gEGIJY]HJREG�hKGK[MYP�LMJMỲRGMI�JTKJ�JTM�HEGLRJREGI�KJ�JTM�IRJM�KYM�GEJ�̀KJMYRKSSW�LRQQMYMGJ�QYÈ �JTEIM�RGLRHKJML�RG�JTM�gEGJYKHJ�pEH]̀ MGJI�KGL�JTKJ�GE�HTKG[M�RG�JTM�JMỲI�EQ�JTM�gEGJYKHJ�RI�\]IJRQRMLP�JTM�iYHTRJMHJ�ITKSS�OYÈ OJSW�GEJRQW�JTM��FGMYP�gEGIJY]HJREG�hKGK[MYP�KGL�gEGJYKHJEYP�IJKJRG[�JTM�YMKIEGIb�oQ�JTM��FGMY�EY�gEGJYKHJEY�LRIO]JMI�JTM�iYHTRJMHJ�I�LMJMỲRGKJREG�EY�YMHÈ M̀GLKJREGP�MRJTMY�OKYJW�JTM�gEGJYKHJEY�̀KW�I]V̀ RJ�K�gSKR̀�KI�OYEURLML�RG�KGL�I]V\MHJ�JE�iYJRHSM���bk�lmnm��oQP�RG�JTM�HE]YIM�EQ�JTM�eEYfP�JTM�gEGJYKHJEY�MGHE]GJMYI�T]̀ KG�YM̀KRGI�EY�YMHE[GR�MI�JTM�MNRIJMGHM�EQ�V]YRKS�K̀YfMYIP�KYHTKMESE[RHKS�IRJMI�EY�FMJSKGLI�GEJ�RGLRHKJML�RG�JTM�gEGJYKHJ�pEH]̀ MGJIP�JTM�gEGJYKHJEY�ITKSS�R̀ M̀LRKJMSW�I]IOMGL�KGW�EOMYKJREGI�JTKJ�FE]SL�KQQMHJ�JTM̀�KGL�ITKSS�GEJRQW�JTM��FGMYP�gEGIJY]HJREG�hKGK[MYP�KGL�iYHTRJMHJb��OEG�YMHMROJ�EQ�I]HT�GEJRHMP�JTM��FGMY�ITKSS�OYÈ OJSW�JKfM�KGW�KHJREG�GMHMIIKYW�JE�EVJKRG�[EUMYG̀ MGJKS�K]JTEYR�KJREG�YMa]RYML�JE�YMI]̀ M�JTM�EOMYKJREGIb��TM�gEGJYKHJEY�ITKSS�HEGJRG]M�JE�I]IOMGL�I]HT�EOMYKJREGI�]GJRS�EJTMYFRIM�RGIJY]HJML�VW�JTM��FGMY�V]J�ITKSS�HEGJRG]M�FRJT�KSS�EJTMY�EOMYKJREGI�JTKJ�LE�GEJ�KQQMHJ�JTEIM�YM̀KRGI�EY�QMKJ]YMIb��Ma]MIJI��Ma]MIJI�gSKR̀I�QEY�KL\]IJ̀MGJI�RG�JTM�gEGJYKHJ�d]̀ �KGL�gEGJYKHJ��R̀M�KYRIRG[�QYÈ �JTM�MNRIJMGHM�EQ�I]HT�YM̀KRGI�EY�QMKJ]YMI�̀KW�VM�̀KLM�KI�OYEURLML�RG�KGL�I]V\MHJ�JE�iYJRHSM���b�������k�lm�m���TM�gEGJYKHJEY�ITKSS�RGHS]LM�RG�JTM�gEGJYKHJ�d]̀ �KSS�KSSEFKGHMI�IJKJML�RG�JTM�gEGJYKHJ�pEH]̀ MGJIb�oJM̀I�HEUMYML�VW�KSSEFKGHMI�ITKSS�VM�I]OOSRML�QEY�I]HT�K̀E]GJI�KGL�VW�I]HT�OMYIEGI�EY�MGJRJRMI�KI�JTM��FGMY�̀KW�LRYMHJP�V]J�JTM�gEGJYKHJEY�ITKSS�GEJ�VM�YMa]RYML�JE�M̀OSEW�OMYIEGI�EY�MGJRJRMI�JE�FTÈ �JTM�gEGJYKHJEY�TKI�YMKIEGKVSM�EV\MHJREGbLRYMHJbb� m� KSSEFKGHMI�iSSEFKGHMI�ITKSS�HEUMY�JTM�HEIJ�JE�JTM�gEGJYKHJEY�EQ�̀KJMYRKSI�KGL�Ma]RÒ MGJ�LMSRUMYML�KJ�JTM�IRJM�KGL�KSS�YMa]RYML�JKNMIP�SMII�KOOSRHKVSM�JYKLM�LRIHE]GJI�m� �]̀ O�d]̀ �iSSEFKGHMIP��GRJ�gEIJ�iSSEFKGHMI�KGL��]KGJRJW�iSSEFKGHMI���gEGJYKHJEY�I�HEIJI�QEY�]GSEKLRG[�KGL�TKGLSRG[�KJ�JTM�IRJMP�SKVEYP�RGIJKSSKJREG�HEIJIP�EUMYTMKLP�OYEQRJP�KGL�EJTMY�MNOMGIMI�HEGJM̀OSKJML�QEY�IJKJML�KSSEFKGHM�K̀E]GJI�ITKSS�VM�RGHS]LML�RG�JTM�gEGJYKHJ�d]̀ �V]J�GEJ�RG�JTM�KSSEFKGHMI��ml gEGJRG[MGHW�iSSEFKGHMI��gEGJYKHJEY�I�HEIJIP�RGHS]LRG[�KSS�I]HT�I]VHEGJYKHJEY�HEIJIP�QEY�YMHMRURG[�KGL�TKGLSRG[�KJ�XYE\MHJ�IRJMP�SKVEYP�RGIJKSSKJREGP�KGL�IR̀RSKY�HEIJI�YMSKJML�JE�OYEL]HJI�KGL�̀KJMYRKSI�]GLMY�KSSEFKGHM�ITKSS�VM�RGHS]LML�KI�OKYJ�EQ�JTM�KSSEFKGHMb�gEGJYKHJEYP�KGL�I]VHEGJYKHJEYP��UMYTMKL�KGL�OYEQRJ�YMSKJML�JE�JTM�KSSEFKGHM�ITKSS�VM�RGHS]LML�KI�OKYJ�EQ�JTM�gEGJYKHJ�d]̀ �KGL�GEJ�OKYJ�EQ�JTM�KSSEFKGHM��KGL
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EF GHIJIKIL�EMNHIJIKIL�OPQRQ�SLI�TPLI�RHSJ�PL�UIQQ�RHSJ�SUUPGSJOIQV�RHI�WPJRLSOR�XYT�QHSUU�ZI�S[\YQRI[�SOOPL[]ĴU_�Z_�WHSĴI�̀L[ILa�bHI�STPYJR�Pc�RHI�WHSĴI�̀L[IL�QHSUU�LIcUIOR�def�RHI�[]ccILIJOI�ZIRGIIJ�SORYSU�OPQRQ�SJ[�RHI�SUUPGSJOIQ�YJ[IL�XIOR]PJ�gahaiae�SJ[�dif�OHSĴIQ�]J�WPJRLSORPLjQ�OPQRQ�YJ[IL�XIOR]PJ�gahaiaiakl bHI�mLOH]RIOR�QHSUU�OLISRI�SJ[�nLPOIQQ�mUUPGSJOI�mOOIQQ�mYRHPL]oSR]PJQ�cPL�RHI�WPJQRLYOR]PJ�pSJŜIL�SJ[�̀GJILjQ�SnnLPKSU�SJ[�IqIOYR]PJ�]J�SOOPL[SJOI�G]RH�RHI�WPJRLSOR�rPOYTIJRQastuv�wxy�FEzEM�{IcIL�RP�r]K]Q]PJ�|e�XIOR]PJ�}mUUPGSJOIQ}�cPL�S[[]R]PJSU�]JcPLTSR]PJay�FExEw�bHI�WPJRLSORPL�QHSUU�ITnUP_�S�OPTnIRIJR�QYnIL]JRIJ[IJR�SJ[�JIOIQQSL_�SQQ]QRSJRQ�GHP�SQQ]QRSJRQa��~L]PL�RP�QRSLR]Ĵ�RHI�NPL�V�RHI�WPJRLSORPL�QHSUU�[IQ]̂JSRI�RHI�nLP\IOR�TSJŜILV�QYnIL]JRIJ[IJR�SJ[�PRHIL��I_�]J[]K][YSUQ�GHP�QHSUU�ZI�SQQ]̂JI[�RP�RHI�~LP\IOR�RHLPŶH�SJ[�]JOUY[]Ĵ�c]JSU�OPTnUIR]PJa�XYOH�[IQ]̂JSR]PJ�QHSUU�ZI�]J�GL]R]Ĵ�SJ[�nLPK][I[�RP�RHI�WPJQRLYOR]PJ�pSJŜILV�mLOH]RIOR�SJ[�̀GJILa�bHI�QYnIL]JRIJ[IJR�QHSUU�ZI�]J�SRRIJ[SJOI�SR�RHI�~LP\IOR�Q]RI�[YL]Ĵ�nILcPLTSJOI�Pc�RHI�NPL�a�RHLPŶHPYR�nILcPLTSJOI�Pc�RHI�NPL�V�]JOUY[]Ĵ�cYUU�OPTnUIR]PJ�Pc�RHI�nYJOH�U]QRa�bHI�QYnIL]JRIJ[IJR�QHSUU�JPR�ZI�ITnUP_I[�PL�YQI[�PJ�SJ_�PRHIL�nLP\IOR�[YL]Ĵ�RHI�OPYLQI�Pc�RHI�NPL�a��bHI�QYnIL]JRIJ[IJR�QHSUU�ZI�QYZ\IOR�RP�SnnLPKSU�Z_�RHI�̀GJIL�]J�]RQ�QPUI�[]QOLIR]PJa�XS][�QYnIL]JRIJ[IJR�QHSUU�ZI��YSU]c]I[�]J�RHI�R_nI�Pc�NPL��RP�ZI�YJ[ILRS�IJ�SJ[�QHSUU�JPR�ZI�OHSĴI[�[YL]Ĵ�RHI�OPYLQI�Pc�OPJQRLYOR]PJ�G]RHPYR�RHI�nL]PL�GL]RRIJ�OPJQIJR�Pc�RHI�̀GJIL�]J�]RQ�[]QOLIR]PJa�XHPYU[�RHI�QYnIL]JRIJ[IJR�UISKI�RHI�WPJRLSORPLjQ�ITnUP_V�WPJRLSORPL�QHSUU�nLPTnRU_�[IQ]̂JSRI�S�JIG�QYnIL]JRIJ[IJRa��̀GJIL�QHSUU�HSKI�RHI�L]̂HRV�SR�SJ_�R]TIV�RP�[]LIOR�S�OHSĴI�]J�RHI�WPJRLSORPLjQ�QYnIL]JRIJ[IJR�PL�SJ_�Pc�]RQ�LInLIQIJRSR]KIQ�]c�RHI]L�nILcPLTSJOI�]Q�YJQSR]QcSORPL_�]J�RHI�[IRILT]JSR]PJ�Pc�G̀JIL�]J�]RQ�[]QOLIR]PJa��J�RHI�IKIJR�Pc�QYOH�[ITSJ[V�WPJRLSORPL�QHSUUV�G]RH]J�c]KI�d�f�[S_Q�ScRIL�[IU]KIL_�Pc�JPR]c]OSR]PJ�RHILIPcV�LInUSOI�QS][�]J[]K][YSUQdQf�G]RH�SJ�]J[]K][YSU�QSR]QcSORPL_�RP�̀GJILa�a�bHI�QYnIL]JRIJ[IJR�QHSUU�LInLIQIJR�RHI�WPJRLSORPLV�SJ[�OPTTYJ]OSR]PJQ�̂]KIJ�RP�RHI�QYnIL]JRIJ[IJR�QHSUU�ZI�SQ�Z]J[]Ĵ�SQ�]c�̂]KIJ�RP�RHI�WPJRLSORPLa�bHI�̀GJIL�QHSUU�HSKI�JP�PZU]̂SR]PJ�RP�[]LIOR�PL�TPJ]RPL�RHI�WPJRLSORPLjQ�ITnUP_IIQa��mUU�LIcILIJOIQ�HILI]J�RP�RHI�QYnIL]JRIJ[IJR�QHSUU�ZI�RS�IJ�RP�TISJ�RHI�WPJRLSORPLjQ�QYnIL]JRIJ[]Ĵ�QRScca��mUU�QYZQRSJR]KI�OPTTYJ]OSR]PJQ�cLPT�WPJRLSORPL�RP�WPJQRLYOR]PJ�pSJŜILV�mLOH]RIOR�PL�̀GJIL�QHSUU�ZI�TS[I�SJ[�PL�OPJc]LTI[�]J�GL]R]Ĵ�Z_�WPJRLSORPLay�FExE��bHI�WPJRLSORPLV�SQ�QPPJ�SQ�nLSOR]OSZUI�ScRIL�SGSL[�Pc�RHI�WPJRLSORV�QHSUU�JPR]c_�RHI�̀GJIL�SJ[�mLOH]RIORV�RHLPŶH�RHI�WPJQRLYOR]PJ�pSJŜILV�Pc�RHI�JSTI�SJ[��YSU]c]OSR]PJQ�Pc�S�nLPnPQI[�QYnIL]JRIJ[IJRa�N]RH]J�e��[S_Q�Pc�LIOI]nR�Pc�RHI�]JcPLTSR]PJV�RHI�WPJQRLYOR]PJ�pSJŜIL�TS_�JPR]c_�RHI�WPJRLSORPLV�QRSR]Ĵ�GHIRHIL�RHI�̀GJILV�RHI�WPJQRLYOR]PJ�pSJŜILV�PL�RHI�mLOH]RIOR�def�HSQ�LISQPJSZUI�PZ\IOR]PJ�RP�RHI�nLPnPQI[�QYnIL]JRIJ[IJR�PL�dif�LI�Y]LI�S[[]R]PJSU�R]TI�cPL�LIK]IGa��S]UYLI�Pc�RHI�WPJQRLYOR]PJ�pSJŜIL�RP�nLPK][I�JPR]OI�G]RH]J�RHI�e��[S_�nIL]P[�QHSUU�OPJQR]RYRI�JPR]OI�Pc�JP�LISQPJSZUI�PZ\IOR]PJaWPJRLSORPL�QHSUU�OPPL[]JSRI�SJ[�QYnILK]QI�RHI�GPL��nILcPLTI[�Z_�XYZOPJRLSORPLQ�QP�RHSR�RHI�GPL��]Q�OSLL]I[�PYR�G]RHPYR�OPJcU]OR�ZIRGIIJ�RLS[IQ�SJ[�QP�RHSR�JP�RLS[IV�SR�SJ_�R]TIV�OSYQIQ�[IUS_�RP�RHI�̂IJILSU�nLP̂LIQQ�Pc�RHI�GPL�a��bHI�WPJRLSORPL�SJ[�SUU�XYZOPJRLSORPLQ�QHSUU�SccPL[�ISOH�RLS[I�LISQPJSZUI�PnnPLRYJ]R_�cPL�RHI�]JQRSUUSR]PJ�Pc�RHI]L�GPL��SJ[�RHI�QRPLŜI�Pc�RHI]L�TSRIL]SUQay�FExEF�bHI�WPJRLSORPL�QHSUU�JPR�ITnUP_�S�nLPnPQI[�QYnIL]JRIJ[IJR�RP�GHPT�RHI�̀GJILV�WPJQRLYOR]PJ�pSJŜILV�PL�mLOH]RIOR�HSQ�TS[I�LISQPJSZUI�SJ[�R]TIU_�PZ\IOR]PJa�bHI�WPJRLSORPL�QHSUU�JPR�OHSĴI�RHI�QYnIL]JRIJ[IJR�G]RHPYR�RHI�G̀JILjQ�OPJQIJRV�GH]OH�QHSUU�JPR�YJLISQPJSZU_�ZI�G]RHHIU[�PL�[IUS_I[a�R�]Q�LI�Y]LI[�Pc�SJ_�SJ[�SUU�QYnILK]QPL_�nILQPJJIU�nLPnPQI[�cPL�YQI�Z_�SJ_�WPJRLSORPL�RHSR�QS][�nILQPJJIU�ZI�KILQI[�]J�RHI�GL]RRIJ�SJ[�QnP�IJ��ĴU]QH�USĴYŜI�PLV�QS][�WPJRLSORPL�QHSUU�cYLJ]QH�S�cYUU�R]TI�PJ�Q]RI�]JRILnLIRIL�RP�cSO]U]RSRI�OPTTYJ]OSR]PJQ�ZIRGIIJ�RHI�̀GJILjQ�{InLIQIJRSR]KIV�WPJQRLYOR]PJ�pSJŜIL�SJ[�RHI�mLOH]RIORay�FExEM�WPJRLSORPL�QHSUU�cYLJ]QH�RHI�̀GJILjQ�{InLIQIJRSR]KI�]J�GL]R]Ĵ�RHI�JSTIQV�S[[LIQQIQ�SJ[�RIUInHPJI�JYTZILQ�Pc�RHI�TITZILQ�Pc�H]Q�PL̂SJ]oSR]PJ�GHP�OSJ�ZI�OPJRSORI[�]J�RHI�IKIJR�Pc�SJ�Pcc�HPYLQ�ITIL̂IJO_�SR�RHI�ZY]U[]Ĵ�Q]RIay�FExE��bHI�WPJRLSORPL�QHSUU�SRRIJ[�nLP̂LIQQ�TIIR]ĴQ�G]RH�RHI�̀GJILjQ�{InLIQIJRSR]KI�SJ[�QYOH�PRHIL�nILQPJQ�RHI�G̀JIL�TS_�G]QH�RP�HSKI�nLIQIJRa��bHI�nLP̂LIQQ�TIIR]ĴQ�QHSUU�]JOUY[I�SUU��I_�nILQPJJIU�PJ�RHI�\PZV�]JOUY[]Ĵ�RHI�WPJRLSORPL�SJ[�XYZOPJRLSORPLQV�PL�PRHIL�nILQPJQ�]J�OHSL̂I�Pc�KSL]PYQ�nHSQIQ�Pc�RHI�GPL�ay�FEw���������������������������������������������������������������������������������������y�FEw�Ew�bHI�WPJRLSORPLV�nLPTnRU_�ScRIL�ZI]Ĵ�SGSL[I[�RHI�WPJRLSORV�QHSUU�nLInSLI�SJ[�QYZT]R�cPL�RHI�̀GJILjQ�SJ[�mLOH]RIORjQ�]JcPLTSR]PJV�SJ[�RHI�WPJQRLYOR]PJ�pSJŜILjQ�YQI�]J�[IKIUPn]Ĵ�RHI�~LP\IOR�QOHI[YUIV�SnnLPKSUV�S�WPJRLSORPLjQ�OPJQRLYOR]PJ�QOHI[YUI�cPL�RHI�NPL�a�bHI�QOHI[YUI�QHSUU�OPJRS]J�[IRS]U�SnnLPnL]SRI�cPL�RHI�~LP\IORV�
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EFGHIJEFK�LMN�OPQ�JROQ�ST�GSUUQFGQUQFO�ST�OPQ�VSWXY�EFOQWEU�ZGPQJIHQ�UEHQZOSFQ�JROQZY�RFJ�OPQ�JROQ�ST�[I\ZORFOERH�]SÛ HQOESF_�L̀N�RF�R̂ ŜWOESFUQFO�ST�OPQ�VSWX�\a�GSFZOWIGOESF�RGOEbEOa_�RFJ�LcN�OPQ�OEUQ�WQdIEWQJ�TSW�GSÛ HQOESF�ST�QRGP�̂SWOESF�ST�OPQ�VSWXe�fPQ�ZGPQJIHQ�ZPRHH�̂WSbEJQ�TSW�OPQ�SWJQWHa�̂WSKWQZZESF�ST�OPQ�VSWX�OS�GSÛ HQOESF�RFJ�ZPRHH�FSO�QgGQQJ�OEUQ�HEUEOZ�GIWWQFO�IFJQW�OPQ�]SFOWRGO�hSGIUQFOZe�fPQ�ZGPQJIHQ�ZPRHH�\Q�WQbEZQJ�RO�R̂ ŴŜWEROQ�EFOQWbRHZ�RZ�WQdIEWQJ�\a�OPQ�GSFJEOESFZ�ST�OPQ�VSWX�RFJ�iWSjQGOe�RFJ�iWSjQGOY�ZPRHH�\Q�WQHROQJ�OS�OPQ�QFOEWQ�iWSjQGO�OS�OPQ�QgOQFO�WQdIEWQJ�\a�OPQ�]SFOWRGO�hSGIUQFOZY�RFJ�ZPRHH�̂WSbEJQ�TSW�QĝQJEOESIZ�RFJ�̂WRGOEGR\HQ�QgQGIOESF�ST�OPQ�VSWXe�fPQ�]SFOWRGOSW�ZPRHH�GSŜQWROQ�kEOP�OPQ�]SFZOWIGOESF�lRFRKQW�EF�ZGPQJIHEFK�RFJ�̂QWTSWUEFK�OPQ�]SFOWRGOSWmZ�VSWX�OS�RbSEJ�GSFTHEGO�kEOPY�RFJ�RZ�OS�GRIZQ�FS�JQHRa�EFY�OPQ�kSWX�SW�RGOEbEOEQZ�ST�SOPQW�]SFOWRGOSWZY�SW�OPQ�GSFZOWIGOESF�SW�ŜQWROESFZ�ST�OPQ�nkFQWmZ�SkF�TSWGQZ�SW�[Q̂RWROQ�]SFOWRGOSWZeTSWGQZeo�pqrsqrqr�[I\UEZZESF�ST�RF�RGGQ̂OQJ�]SFZOWIGOESF�[GPQJIHQ�ZPRHH�\Q�R�̂WQWQdIEZEOQ�OS�EFEOERH�̂RaUQFOe�tT�OPQ�ZGPQJIHQ�EZ�FSO�ZI\UEOOQJ�\a�ZREJ�JROQZ�OPQ�]SFOWRGOSW�PRZ�RGXFSkHQJKQJ�PEZ�R̂ ŴSbEFK�OPQ�nkFQW�OS�GSÛ HQOQ�R�ZGPQJIHQ�TSW�OPQ�]SFOWRGOSWe�[IGP�ZGPQJIHQ�kEHH�\QGSUQ�OPQ�̂WSJIGO�RFJ�SkFQWZPÊ�ST�OPQ�]SFOWRGOSW�RFJ�OPQ�]SFOWRGOSW�kEHH�\Q�\RGXuGPRWKQJ�RHH�GSZOZ�̂QWOREFEFK�OS�OPQ�ZQWbEGQ�ST�̂WSJIGEFK�OPQ�ZGPQJIHQe��fPQ�]SFOWRGOSW�ZPRHH�̂WSbEJQ�WQbEZQJ�ZGPQJIHQZ�RO�R̂ ŴŜWEROQ�EFOQWbRHZ�RZ�WQdIEWQJ�\a�OPQ�]SFJEOESFZ�ST�OPQ�VSWX�RFJ�iWSjQGOeo�pqrsqrqv�wQbEZESFZ�OS�OPQ�ZGPQJIHQ�ZPRHH�\Q�R̂ ŴSbQJ�\a�OPQ�nkFQWeo�pqrsqv�fPQ�]SFOWRGOSWY�̂WSÛ OHa�RTOQW�\QEFK�RkRWJQJ�OPQ�]SFOWRGO�RFJ�OPQWQRTOQW�RZ�FQGQZZRWa�OS�UREFOREF�R�GIWWQFO�ZI\UEOORH�ZGPQJIHQY�ZPRHH�ZI\UEO�R�ZI\UEOORH�ZGPQJIHQ�TSW�OPQ�]SFZOWIGOESF�lRFRKQWmZ�RFJ�xWGPEOQGOmZ�R̂ ŴSbRHe�fPQ�xWGPEOQGO�RFJ�]SFZOWIGOESF�lRFRKQWmZ�R̂ ŴSbRH�ZPRHH�FSO�\Q�IFWQRZSFR\Ha�JQHRaQJ�SW�kEOPPQHJe�fPQ�ZI\UEOORH�ZGPQJIHQ�ZPRHH�LMN�\Q�GSSWJEFROQJ�kEOP�OPQ�]SFOWRGOSWmZ�GSFZOWIGOESF�ZGPQJIHQY�RFJ�L̀N�RHHSk�OPQ�]SFZOWIGOESF�lRFRKQW�RFJ�xWGPEOQGO�WQRZSFR\HQ�OEUQ�OS�WQbEQk�ZI\UEOORHZe�tT�OPQ�]SFOWRGOSW�TREHZ�OS�ZI\UEO�R�ZI\UEOORH�ZGPQJIHQY�SW�TREHZ�OS�ŴSbEJQ�ZI\UEOORHZ�EF�RGGSWJRFGQ�kEOP�OPQ�R̂ ŴSbQJ�ZI\UEOORH�ZGPQJIHQY�OPQ�]SFOWRGOSW�ZPRHH�FSO�\Q�QFOEOHQJ�OS�RFa�EFGWQRZQ�EF�]SFOWRGO�[IU�SW�QgOQFZESF�ST�]SFOWRGO�fEUQ�\RZQJ�SF�OPQ�OEUQ�WQdIEWQJ�TSW�WQbEQk�ST�ZI\UEOORHZe]SFOWRGOSW�ZPRHH�̂RWOEGÊROQ�kEOP�SOPQW�]SFOWRGOSWZY�OPQ�]SFZOWIGOESF�lRFRKQWY�RFJ�OPQ�nkFQW�EF�WQbEQkEFK�RFJ�GSSWJEFROEFK�RHH�ZGPQJIHQZ�TSW�EFGSŴSWROESF�EFOS�OPQ�iWSjQGO�ZGPQJIHQ�OPRO�EZ�̂WQ̂RWQJ�\a�OPQ�]SFZOWIGOESF�lRFRKQWe�fPQ�]SFOWRGOSW�ZPRHH�URXQ�WQbEZESFZ�OS�OPQ�GSFZOWIGOESF�ZGPQJIHQ�RFJ�ZI\UEOORH�ZGPQJIHQ�RZ�JQQUQJ�FQGQZZRWa�\a�OPQ�]SFZOWIGOESF�lRFRKQW�OS�GSFTSWU�OS�OPQ�iWSjQGO�ZGPQJIHQeo�pqrsqp�fPQ�]SFOWRGOSW�ZPRHH�̂RWOEGÊROQ�kEOP�SOPQW�]SFOWRGOSWZY�OPQ�]SFZOWIGOESF�lRFRKQWY�RFJ�OPQ�nkFQW�EF�WQbEQkEFK�RFJ�GSSWJEFROEFK�RHH�ZGPQJIHQZ�TSW�EFGSŴSWROESF�EFOS�OPQ�iWSjQGO�ZGPQJIHQ�OPRO�EZ�̂WQ̂RWQJ�\a�OPQ�]SFZOWIGOESF�lRFRKQWe�fPQ�]SFOWRGOSW�ZPRHH�URXQ�WQbEZESFZ�OS�OPQ�GSFZOWIGOESF�ZGPQJIHQ�RFJ�ZI\UEOORH�ZGPQJIHQ�RZ�JQQUQJ�FQGQZZRWa�\a�OPQ�]SFZOWIGOESF�lRFRKQW�OS�GSFTSWU�OS�OPQ�̂QWTSWU�OPQ�VSWX�EF�RGGSWJRFGQ�kEOP�OPQ�USZO�WQGQFO�ZGPQJIHQZ�ZI\UEOOQJ�OS�OPQ�nkFQWY�]SFZOWIGOESF�lRFRKQWY�RFJ�xWGPEOQGOY�RFJ�EFGSŴSWROQJ�EFOS�OPQ�R̂ ŴSbQJ�iWSjQGO�ZGPQJIHQeo�pqrsqy�fPQ�]SFOWRGOSW�ZPRHH�̂QWTSWU�OPQ�VSWX�EF�KQFQWRH�RGGSWJRFGQ�kEOP�OPQ�USZO�WQGQFO�ZGPQJIHQZ�ZI\UEOOQJ�OS�OPQ�nkFQWY�]SFZOWIGOESF�lRFRKQWY�RFJ�xWGPEOQGOY�RFJ�EFGSŴSWROQJ�EFOS�OPQ�R̂ ŴSbQJ�iWSjQGO�ZGPQJIHQe[I\UEOORHZ�TSW�RHH�HSFK�HQRJ�OEUQ�EOQUZ�ZPRHH�\Q�̂WSbEJQJ�OS�OPQ�]SFZOWIGOESF�lRFRKQW�RFJ�xWGPEOQGO�kEOPEF�OQF�LMzN�JRaZ�ST�{SRWJ�ST�|JIGROESF�R̂ ŴSbRH�ST�\EJ}GSFOWRGOeo�pqrsq~fPQ�]SFOWRGOSW�ZPRHH�\Q�WQẐSFZE\HQ�TSW�GSSWJEFROEFK�RFJ�QĝQJEOEFK�EOZ�TR\WEGROESF�RFJ�JQHEbQWa�ZGPQJIHQZ�RFJ�XQQ̂EFK�OPQ�]SFZOWIGOESF�lRFRKQWY�xWGPEOQGO�RFJ�nkFQW�EFTSWUQJ�RZ�OS�EOZ�̂WSKWQZZ�RFJ�EOZ�RFOEGÊROQJ�R\EHEOa�OS�ZORa�SF�ZGPQJIHQe�fPQ�]SFOWRGOSW�ZPRHH�USFEOSW�OPQ�̂WSKWQZZ�ST�OPQ�VSWX�TSW�GSFTSWURFGQ�kEOP�OPQ�iWSjQGO�[GPQJIHQ�RFJ�ZPRHH�̂WSÛ OHa�RJbEZQ�]SFZOWIGOESF�lRFRKQW�RFJ�nkFQW�ST�RFa�JQHRaZ�SW�̂SOQFOERH�JQHRaZe�]SFOWRGOSW�ZPRHH�ÎJROQ�RFJ�GSSWJEFROQ�EOZ�GSFZOWIGOESF�ZGPQJIHQ�kEOP�OPQ�iWSjQGO�[GPQJIHQ�SFGQ�R�USFOP�SW�USWQ�TWQdIQFOHa�ET�WQdIQZOQJe��o�pqrsq~qr�VEOPSIO�HEUEOROESF�OS�[QGOESF�ceMze��R\SbQY�OPQ�]SFOWRGOSW�ZPRHH�ZI\UEO�̂WSKWQZZ}ZOROIZ�WQ̂SWOZ�SF�TR\WEGROESF�SF�HSFK�HQRJ�EOQUZ�LEOQUZ�WQdIEWEFK�TSIW�L�N�kQQXZ�RFJ�SbQW�OS�TR\WEGROQN�OS�OPQ�]SFZOWIGOESF�lRFRKQWY�xWGPEOQGO�RFJ�nkFQW�QbQWa�kQQXeo�pqrsq�fPQ�]SFOWRGOSW�ZPRHH�ZGPQJIHQY�GSSWJEFROQ�RFJ�̂QWTSWU�EOZ�VSWXY�EF�GSŜQWROESF�kEOP�OPQ�]SFZOWIGOESF�lRFRKQWY�xWGPEOQGO�RFJ�nkFQWY�ZS�RZ�OS�RbSEJ�GSFTHEGOY�JQHRa�EFY�SW�EFOQWTQWQFGQ�kEOP�OPQ�VSWX�ST�SOPQW�lIHOÊHQ�iWEUQ�]SFOWRGOSWZ�SW�ŜQWROESFZ�ST�OPQ�nkFQWmZ�SkF�TSWGQZe�fPQ�]SFOWRGOSW�EZ�ZSHQHa�WQẐSFZE\HQ�TSW�OPQ�RGGIWRGa�RFJ�RJQdIRGa�ST�OPQ�ZGPQJIHEFK�EFTSWUROESF�EO�̂WSbEJQZ�OS�OPQ�]SFZOWIGOESF�lRFRKQWY�xWGPEOQGO�RFJ�nkFQW�RZ�FQGQZZRWa�TSW�̂WQ̂RWROESF�ST�OPQ�SbQWRHH�iWSjQGO�[GPQJIHQ_�OPQWQTSWQY�OPQ�]SFOWRGOSW�EZ�ZSHQHa�WQẐSFZE\HQ�TSW�OPQ�RGGIWRGa�RFJ�
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EFGHIEJK�LM�NOG�PQLRGJN�SJOGFITG�ULQ�VNW�IXFENGWY�EW�VN�XGQNEVZW�NL�NOG�[LZNQEJNLQ\W�]LQ̂_�̀abcdbe�fghi�gS�jk�fli�iSSim[i�NL�NOG�jnZGQ�MLQ�NOG�[LZNQEJNLQ\W�JLoXTGNVLZ�LM�VNW�]LQ̂�EZF�JLoXTGNVLZ�LM�NOG�PQLRGJN_�pJJLQFVZqTKr�NOG�[LZNQEJNLQ�WOETT�XQLWGJING�NOG�]LQ̂�FVTVqGZNTKr�IWVZq�WIJO�oGEZW�EZF�oGNOLFW�LM�JLZWNQIJNVLZ�VZ�EJJLQF�nVNO�NOG�QGHIVQGoGZNW�LM�NOVW�[LZNQEJN�EZF�EW�nVTT�EWWIQG�VNW�JLoXTGNVLZ�ZLN�TENGQ�NOEZ�NOG�FENG�WXGJVMVGF�VZ�NOG�[LZNQEJN�sLJIoGZNW�ULQ�LZ�NOG�FENG�NL�nOVJO�NVoG�MLQ�JLoXTGNVLZ�oEK�tG�GuNGZFGF�LZTK�EW�JLZWVWNGZN�nVNO�NOG�NGQoW�LM�NOVW�[LZNQEJNY_���̀abcdbv�fOG�[LZNQEJNLQ�WOETT�VZJTIFG�VZ�VNW�tEWG�XQVJGr�ETT�LIN�LM�WGHIGZJG�]LQ̂�EZF�EZK�]LQ̂�QGHIVQGF�NL�tG�XGQMLQoGF�FIQVZq�LwGQNVoG�OLIQW�LQ�ZLZxnLQ̂VZq�OLIQW�ZGJGWWEQK�NL�oEVZNEVZ�NOG�PQLRGJN�SJOGFITG�LQ�EZK�WGXEQENG�jnZGQ\W�oLwGxVZ�WJOGFITG_�̀abcdby�fOG�jnZGQ�WOETT�OEwG�NOG�QVqON�NL�FVQGJN�E�XLWNXLZGoGZN�LQ�QGWJOGFITVZq�LM�EZK�FENG�LQ�NVoG�MLQ�NOG�XGQMLQoEZJG�LM�EZK�XEQN�LM�NOG�]LQ̂�NOEN�oEK�VZNGQMGQG�nVNO�NOG�LXGQENVLZ�LM�NOG�jnZGQ\W�XQGoVWGW�LQ�EZK�NGZEZNW�LQ�VZwVNGGW�NOGQGLM_�fOG�[LZNQEJNLQ�WOETTr�IXLZ�NOG�jnZGQ\W�QGHIGWNr�QGWJOGFITG�EZK�XLQNVLZ�LM�NOG�]LQ̂�EMMGJNVZq�LXGQENVLZ�LM�NOG�XQGoVWGW�FIQVZq�OLIQW�nOGZ�NOG�XQGoVWGW�EQG�ZLN�VZ�LXGQENVLZ_�pZK�XLWNXLZGoGZNr�QGWJOGFITVZq�LQ�XGQMLQoEZJG�LM�NOG�]LQ̂�IZFGQ�NOVW�SGJNVLZ�z_{|_}�oEK�tG�qQLIZFW�MLQ�EZ�GuNGZWVLZ�LM�NOG�[LZNQEJN�fVoGr�VM�XGQoVNNGF�EZF�WItRGJN�NL�ETT�XQLwVWVLZW�QGTENVZq�NL�WIJOr�WL�TLZq�EW�EFFVNVLZETTK~�U{Y�NOG�XGQMLQoEZJG�LM�NOG�]LQ̂�XLWNXLZGF�LQ�QGWJOGFITGF�nEW�LQVqVZETTK�XQLXGQTK�WJOGFITGF�tK�NOG�[LZNQEJNLQ�VZ�JLoXTVEZJG�nVNO�NOG�QGHIVQGoGZNW�LM�NOG�[LZNQEJN�sLJIoGZNW�EZF�U�Y�WIJO�QGWJOGFITVZq�LQ�XLWNXLZGoGZN�VW�QGHIVQGF�WL�NOGQG�VW�ZL�FVWQIXNVLZ�LM�NOG�jnZGQ\W�ZLQoET�LXGQENVLZWr�VZJTIFVZq�ZL�FVWQIXNVLZ�NL�VZWNQIJNVLZET�FGTVwGQK�QGWITNVZq�MQLo�JLZWNQIJNVLZ_��̀abcdbcd��gM�NOG�[LZNQEJNLQ�WOETT�MEVT�NL�EFOGQG�NL�NOG�EXXQLwGF�PQLRGJN�SJOGFITGr�VN�WOETT�UEN�ZL�EFFVNVLZET�JLWN�NL�jnZGQY�XQLoXNTK�EFLXN�WIJO�LNOGQ�oGEZW�EZF�oGNOLFW�LM�JLZWNQIJNVLZ�EW�nVTT�oÊG�IX�MLQ�NOG�NVoG�TLWN�EZF�nVTT�EWWIQG�JLoXTGNVLZ�VZ�EJJLQFEZJG�nVNO�NOG�EXXQLwGF�PQLRGJN�SJOGFITG_�̀abcdbcc��]OGZ�NOG�[LZNQEJN�sLJIoGZNW�IWG�NOG�NGQo��JLLQFVZENG��EZF��JLLQFVZENVLZ��VZ�QGTENVLZ�NL�NOG�[LZNQEJNLQr�NOLWG�NGQoW�WOETT�QGMGQ�NL�NOG�LtTVqENVLZ�LM�NOG�[LZNQEJNLQ�NL�XTEZ�EZF�FVQGJN�VNW�]LQ̂�VZ�JLLXGQENVLZ�EZF�JLLQFVZENVLZ�nVNO�LNOGQ�hITNVXTG�PQVoG�[LZNQEJNLQW�EZF�nVNO�jnZGQ\W�LnZ�MLQJGW�EN�ETT�NVoGW�nOGZ�NOG�]LQ̂�LM�NOG�[LZNQEJNLQ�LQ�VNW�SItJLZNQEJNLQW�LwGQTEXW�LQ�FLwGNEVTW�nVNO�LNOGQ�nLQ̂�EN�NOG�WVNGr�NL�NOG�GZF�NOEN�NOG�LwGQETT�PQLRGJN�]LQ̂�VW�JEQQVGF�LIN�JLZNVZILIWTKr�VZ�EZ�GMMVJVGZNr�nLQ̂oEZTV̂G�oEZZGQr�nVNOLIN�JLZMTVJN�tGNnGGZ�EZK�NQEFGWr�EZF�WL�NOEN�ZL�NQEFGr�EN�EZK�NVoGr�JEIWGW�FGTEK�NL�NOG�qGZGQET�XQLqQGWW�LM�NOG�]LQ̂_�̀abcdbc��fOG�WJOGFITVZq�EZF�JLLQFVZENVLZ�LtTVqENVLZW�LM�[LZWNQIJNVLZ�hEZEqGQ�IZFGQ�NOVW�[LZNQEJN�EQG�MLQ�NOG�WLTG�tGZGMVN�LM�NOG�jnZGQr�EZF�EQG�ZLN�VZNGZFGF�NL�JQGENG�EZK�QVqONW�nOENWLGwGQ�VZ�MEwLQ�LM�[LZNQEJNLQ_�fOG�[LZNQEJNLQ�WOETT�ZLN�OEwG�EZK�[TEVo�nOENWLGwGQ�EqEVZWN�NOG�jnZGQ�LQ�[LZWNQIJNVLZ�hEZEqGQ�LQ�pQJOVNGJN�EQVWVZq�LIN�LM�EZK�ETTGqGF�ZGqTGJN�LQ�MEVTIQG�LZ�NOG�XEQN�LM�jnZGQ�LQ�[LZWNQIJNVLZ�hEZEqGQ�LQ�pQJOVNGJN�NL�WJOGFITG�LQ�JLLQFVZENG�NOG�]LQ̂�LM�NOG�[LZNQEJNLQ_������cfOG�[LZNQEJNLQ�WOETT�oÊG�EwEVTEtTGr�EN�NOG�PQLRGJN�WVNGr�NOG�[LZNQEJN�sLJIoGZNWr�VZJTIFVZq�oEVZNEVZ�r�EN�NOG�PQLRGJN�WVNGr�MLQ�NOG�jnZGQr�VZ�EFFVNVLZ�NL�NOG�PQLRGJN��GJLQF�JLXK�OGTF�tK�NOG�[LZWNQIJNVLZ�hEZEqGQr�LZG�JLXK�LM�NOG�sQEnVZqWr�SXGJVMVJENVLZWr�pFFGZFEr�[OEZqG�jQFGQWr�[LZWNQIJNVLZ�[OEZqG�sVQGJNVwGWr�EZF�LNOGQ�hLFVMVJENVLZWr�VZ�qLLF�LQFGQ�EZF�oEQ̂GF�JIQQGZNTK�NL�VZFVJENG�MVGTF�JOEZqGW�EZF�WGTGJNVLZW�oEFG�FIQVZq�JLZWNQIJNVLZr�EZF�NOG�EXXQLwGF�SOLX�sQEnVZqWr�PQLFIJN�sENEr�SEoXTGWr�EZF�WVoVTEQ�QGHIVQGF�WItoVNNETW_�fOGWG�WOETT�tG�VZ�GTGJNQLZVJ�MLQo�LQ�XEXGQ�JLXKr�EwEVTEtTG�NL�NOG�[LZWNQIJNVLZ�hEZEqGQr�FLJIoGZNW�WOETT�tG�EwEVTEtTG�NL�NOG�pQJOVNGJNr�EZF�jnZGQr�EZF�FGTVwGQGF�NL�NOG�[LZWNQIJNVLZ�hEZEqGQ�MLQ�WItoVNNET�NL�NOG�jnZGQ�IXLZ�JLoXTGNVLZ�LM�NOG�]LQ̂�EW�E�QGJLQF�LM�NOG�]LQ̂�EW�JLZWNQIJNGF_JLZWNQIJNGFr�EZF�WVqZGF�tK�NOG�[LZNQEJNLQr�JGQNVMKVZq�NOEN�NOGK�WOLn�JLoXTGNG�GuEJN��EWxtIVTN��JLZFVNVLZWr�WNENVZq�WV�GWr�̂VZF�LM�oENGQVETWr�wVNET�XVXVZqr�JLZFIVN�TLJENVLZW�EZF�WVoVTEQ�oENNGQW_��PQLRGJN��GJLQF�sLJIoGZNW�EQG�OGQGtK�oEFG�XEQN�LM�NOVW�XEQEqQEXO_�̀abccbcbc�iEJO�PQVoG�[LZNQEJNLQ�WOETT�XQLwVFG�E�JLXK�LM�FEVTK�MVGTF�QGXLQNW�NL�NOG�[LZWNQIJNVLZ�hEZEqGQ�EN�NOG�GZF�LM�GEJO�nGĜ_�̀abccbcb��fOG�[LZNQEJNLQ�WOETT�oEVZNEVZ�EN�NOG�PQLRGJN�WVNGr�EZF�WOETT�oÊG�EwEVTEtTG�NL�jnZGQ�EZF�pQJOVNGJNr�LZG�QGJLQF�JLXK�LM�NOG�sQEnVZqW�UNOG���GJLQF�sQEnVZqW�Y�VZ�qLLF�LQFGQ_
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D�EFGGFGFE�HIJ�KJLMNO�PNQRSTUV�VIQWW�XJ�YNJYQNJO�QTO�ZYOQ[JO�OZNSTU�[IJ�YNMVJLZ[SMT�M\�[IJ�]MN̂_�D�EFGGFGF̀�aSTQW�YQbcJT[�QTO�QTb�NJ[QSTQUJ�VIQWW�TM[�XJ�OZJ�QTO�MRSTU�[M�dMT[NQL[MN�ZT[SW�[IJ�PNQRSTUV�NJLJSeJ�[IJ�QYYNMeQW�\NMc�[IJ�fNLIS[JL[�QTO�[IJ�gRTJN�hQTO�QWW�M[IJN�LWMVJiMZ[�NJjZSNJcJT[V�QNJ�cJ[k_D�EFGGFGFl�HIJ�dMT[NQL[MN�VIQWW�cQST[QST�QWW�QYYNMeJO�YJNcS[�ONQRSTUV�ST�Q�cQTTJN�VM�QV�[M�cQ̂J�[IJc�QLLJVVSXWJ�[M�UMeJNTcJT[�STVYJL[MNV�QTO�M[IJN�QZ[IMNSmJO�QUJTLSJV_��fWW�QYYNMeJO�PNQRSTUV�VIQWW�XJ�RNQYYJOn�cQN̂JO�QTO�OJWSeJNJO�[M�[IJ�gRTJN�RS[IST�[ISN[b�hopk�OQbV�M\�\STQW�LMcYWJ[SMT�M\�[IJ�]MN̂_D�EFGGFq��HIJ�dMT[NQL[MN�VIQWW�cQST[QST�LZNNJT[�Q[�[IJ�VS[J�Q[�WJQV[�MTJ�hrk�VJ[�M\�NJLMNO�dMT[NQL[�PNQRSTUV�MT�RISLI�VIQWW�XJ�VIMRT�ST�Q�TJQ[�QTO�QLLZNQ[J�cQTTJN�[IJ�QL[ZQW�STV[QWWQ[SMT�M\�[IJ�]MN̂n�STOSLQ[STU�[IJNJMT�QTb�eQNSQ[SMTV�\NMc�[IJ�dMT[NQL[�PNQRSTUV_��dIQTUJVn�RIJ[IJN�NJVZW[STU�\NMc�\MNcQW�dIQTUJ�gNOJNVn�dMTV[NZL[SMT�dIQTUJ�PSNJL[SeJVn�MN�M[IJN�STV[NZL[SMTV�SVVZJO�Xb�[IJ�dMTV[NZL[SMT�sQTQUJN�MN�fNLIS[JL[n�VIQWW�XJ�NJLMNOJO�QTO�VIQWW�STLWZOJ�RS[IMZ[�WScS[Q[SMT�LIQTUJ�ST�VSmJVn�UNQOJVn�WMLQ[SMTV�QTO�OScJTVSMTVn�QTO�VZXV[S[Z[JO�cQ[JNSQWV_D�EFGGFqFG��HISV�YNMLJVV�VIQWW�STLMNYMNQ[J�XM[I�[IJ�LIQTUJV�TM[JO�QXMeJ�QTO�QWW�M[IJN�OJeSQ[SMTV�\NMc�[IJ�MNSUSTQW�PNQRSTUVn�RIJ[IJN�NJVZW[STU�\NMc�tNMuJL[�LMTOS[SMTV�JTLMZT[JNJO�\MN�\NMc�QTb�M[IJN�LQZVJ_��tNSTLSYQW�OScJTVSMTV�M\�LMTLJQWJO�RMN̂�VIQWW�XJ�NJLMNOJO_D�EFGGFqFq��f[�[IJ�LMcYWJ[SMT�M\�[IJ�tNMuJL[n�[IJVJ�YNST[V�VIQWW�XJ�VZXcS[[JO�[M�[IJ�dMTV[NZL[SMT�sQTQUJN�\MN�fNLIS[JL[vV�\STQW�STVYJL[SMT�QTO�LMccJT[_��HIJ�dMT[NQL[MN�VIQWW�NJeSVJ�[IJVJ�ONQRSTUV�QV�NJjZSNJO�Xb�fNLIS[JL[�\MN�WJUSXSWS[b�QTO�QLLZNQLbn�QTO�[IJb�VIQWW�XJ�VZXcS[[JO�[M�dMTV[NZL[SMT�sQTQUJN�QTO�fNLIS[JL[�\MN�gRTJNvV�NJLMNOV_�HISV�VIQWW�QWVM�STLWZOJ�QT�JWJL[NMTSL�LMYb�M\�QWW�VZLI�OMLZcJT[V�[NQTVcS[[JO�[M�[IJ�dMTV[NZL[SMT�sQTQUJN�\MN�[IJ�gRTJN_D�EFGGFE�HIJ�dMT[NQL[MN�VIQWW�YNJYQNJ�QTO�cQST[QST�VSUTJO�OQSWb�WMUV�QTO�NJYMN[V�LMT[QSTSTU�QcMTU�M[IJN�[ISTUVw�[IJ�dMT[NQL[MNvV�JcYWMbJJV�Q[�[IJ�VS[Jx�[IJ�yZXLMT[NQL[MNV�Q[�[IJ�VS[J�QTO�TZcXJN�M\�JcYWMbJJV�M\�JQLIx�[IJ�UJTJNQW�RMN̂�hQTO�WMLQ[SMT�M\�VQcJk�YJN\MNcJO�Xb�dMT[NQL[MN�QTOzMN�yZXLMT[NQL[MNVx�[JcYJNQ[ZNJ�QTO�RJQ[IJN�LMTOS[SMTVx�QTO�OJVLNSY[SMT�ST�NJQVMTQXWJ�OJ[QSW�M\�QTb�J{[NQMNOSTQNb�MN�VYJLSQW�MLLZNNJTLJV�MN�YNMXWJcV�JTLMZT[JNJO�QTO�M[IJN�VScSWQN�NJWJeQT[�OQ[Q�QV�dMTV[NZL[SMT�sQTQUJN�MN�gRTJN�cQb�NJQVMTQXWb�NJjZSNJ_�dMT[NQL[MN�VIQWW�cQ̂J�QWW�VZLI�WMUV�QTO�NJYMN[V�QeQSWQXWJ�[M�dMTV[NZL[SMT�sQTQUJN�QTO�gRTJN�Q[�QWW�[ScJV�QTO�VIQWW�SccJOSQ[JWb�OJWSeJN�LMYSJV�M\�VZLI�[M�dMTV[NZL[SMT�sQTQUJN�QTO�gRTJN�YNMcY[Wb�ZYMT�NJjZJV[_�D�EFGGF̀��HIJ�dMT[NQL[MN�VIQWW�cQST[QST�MT�VS[J�QTO�VIQWW�YNMeSOJ�[M�dMTV[NZL[SMT�sQTQUJN�QTO�gRTJNn�QV�dMTV[NZL[SMT�sQTQUJN�MN�gRTJN�cQb�NJjZJV[n�LMYSJV�M\�QWW�LMNNJVYMTOJTLJn�cJcMNQTOQ�QTO�XZWWJ[STV�QTO�M[IJN�WŜJ�OMLZcJT[V�[M�QTO�\NMc�[IJ�dMTV[NZL[SMT�sQTQUJNn�fNLIS[JL[n�LMTVZW[QT[Vn�yZXLMT[NQL[MNVn�VZYYWSJNVn�YZXWSL�QUJTLSJVn�QTO�M[IJNV�MT�MN�NJWQ[STU�[M�[IJ�]MN̂�M\�[ISV�dMT[NQL[_|}~��qqD�EFGqFG�yIMY�PNQRSTUV�QNJ�ONQRSTUVn�OSQUNQcVn�VLIJOZWJVn�QTO�M[IJN�OQ[Q�VYJLSQWWb�YNJYQNJO�\MN�[IJ�]MN̂�Xb�[IJ�dMT[NQL[MN�MN�Q�yZXLMT[NQL[MNn�yZXiVZXLMT[NQL[MNn�cQTZ\QL[ZNJNn�VZYYWSJNn�MN�OSV[NSXZ[MN�[M�SWWZV[NQ[J�VMcJ�YMN[SMT�M\�[IJ�]MN̂_��yIMY�PNQRSTUV��QV�ZVJO�IJNJST�STLWZOJV�\QXNSLQ[SMTn�JNJL[SMTn�WQbMZ[�QTO�VJ[[STU�ONQRSTUVx�cQTZ\QL[ZNJNVv�V[QTOQNO�ONQRSTUVx�VQcYWJVx�VLIJOZWJVx�OJVLNSY[SeJ�WS[JNQ[ZNJn�LQ[QWMUV�QTO�XNMLIZNJVx�YJN\MNcQTLJ�QTO�[JV[�OQ[Qx�LQWLZWQ[SMTVx�RSNSTU�QTO�LMT[NMW�OSQUNQcVx�QWW�M[IJN�ONQRSTUV�QTO�OJVLNSY[SeJ�OQ[Q�YJN[QSTSTU�[M�cQ[JNSQWVn�JjZSYcJT[n�YSYSTUn�OZL[�QTO�LMTOZS[�VbV[JcV�QTO�cJ[IMOV�M\�LMTV[NZL[SMT�QV�cQb�XJ�NJjZSNJO�[M�VIMR�[IQ[�[IJ�cQ[JNSQWVn�JjZSYcJT[�MN�VbV[JcV�QTO�[IJ�YMVS[SMT�[IJNJM\�LMT\MNc�[M�[IJ�dMT[NQL[�PMLZcJT[V_�yIMY�PNQRSTUV�VIQWW�JV[QXWSVI�[IJ�QL[ZQW�OJ[QSW�M\�QWW�cQTZ\QL[ZNJO�MN�\QXNSLQ[JO�S[JcVx�STOSLQ[J�YNMYJN�NJWQ[SMT�[M�QOuMSTSTU�]MN̂x�QcYWS\b�OJVSUT�OJ[QSWV�M\�cJLIQTSLQW�QTO�JWJL[NSLQW�JjZSYcJT[�ST�YNMYJN�NJWQ[SMT�[M�YIbVSLQW�VYQLJV�ST�[IJ�V[NZL[ZNJx�QTO�STLMNYMNQ[J�cSTMN�LIQTUJV�M\�LMTV[NZL[SMT�[M�VZS[�QL[ZQW�LMTOS[SMTV_��gTJ�LMcYWJ[J�VJ[�M\�QWW�YNMOZL[�OQ[Q�QTO�QYYNMeJO�yIMY�PNQRSTUV�VIQWW�XJ�VZXcS[[JO�[M�[IJ�gRTJN�QV�YQN[�M\�[IJ�LWMVJiMZ[�NJjZSNJcJT[V�D�EFGqFEFG�HIJ�dMT[NQL[MN�VIQWW�VZXcS[�\MN�NJeSJR�[M�[IJ�fNLIS[JL[�[INMZUI�[IJ�dMTV[NZL[SMT�sQTQUJN�VQcYWJV�M\�cQ[JNSQWV�WSV[JO�ZTOJN�JQLI�VJL[SMT�M\�[IJ�yYJLS\SLQ[SMTV_��yQcYWJV�VIQWW�XJ�YNMYJNWb�WQXJWJO�\MN�SOJT[S\SLQ[SMTn�LMTVSV[STU�M\�[IJ�\MWWMRSTUw��uMX�[S[WJVn�VQcYWJ�TZcXJNn�VZXcSVVSMT�TZcXJNn�QTO�WQXJW�WQNUJ�JTMZUI�[M�NJLJSeJ�fNLIS[JL[vV�V[QcYV_
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E�FGHIGFGI�JKL�MNOPQRSPNQ�TKRUU�ONP�SNVVLOSL�WNQX�YOZLQ�TLSP[NOT�N\�PKL�T]LS[\[SRP[NOT�YOP[U�PKL�̂QSK[PLSP_T�R]]QǸRU�[O�WQ[P[Oa�[T�NbPR[OLZ�\NQ�RUU�U[TPLZ�TRV]ULTcE�FGHIGFGF�JKL�MNOPQRSPNQ�TKRUU�ONP�SNOTPQYL�R]]QǸRU�N\�RZ̀ROSL�TRV]ULT�RT�PNPRU�aYRQROPLL�N\�RSSL]PROSL�N\�VRPLQ[RUTc��dRPLQ[RUT�W[UU�bL�TYbeLSPLZ�PN�\[LUZ�[OT]LSP[NOTf�\QNV�P[VL�PN�P[VLf�RT�WNQX�]QNaQLTTLTcE�FGHIGFGg�hRV]ULT�N\�T]LS[\[S�VROY\RSPYQLZ�]QNZYSPT�TKRUU�bL�RSSNV]RO[LZ�W[PK�R]]QN]Q[RPL�VROY\RSPYQLQ_T�U[PLQRPYQL�RP�P[VL�N\�TYbV[TT[NOcE�FGHIGi�JKL�MNOPQRSPNQ�TKRUU�QL̀[LW�\NQ�SNV]U[ROSL�W[PK�PKL�MNOPQRSP�jNSYVLOPTf�R]]QǸLf�ROZ�TYbV[P�PN�PKL�MNOTPQYSP[NO�dRORaLQf�hKN]�jQRW[OaTf�kQNZYSP�jRPRf�hRV]ULTf�ROZ�T[V[URQ�TYbV[PPRUT�QLlY[QLZ�bm�PKL�MNOPQRSP�jNSYVLOPTf�[O�RSSNQZROSL�W[PK�PKL�kQNeLSP�TYbV[PPRU�TSKLZYUL�R]]QǸLZ�bm�PKL�MNOTPQYSP[NO�dRORaLQ�ROZ�̂QSK[PLSP�NQf�[O�PKL�RbTLOSL�N\�RO�R]]QǸLZ�kQNeLSP�TYbV[PPRU�TSKLZYULf�W[PK�QLRTNORbUL�]QNV]POLTT�ROZ�[O�TYSK�TLlYLOSL�RT�PN�SRYTL�ON�ZLURm�[O�PKL�nNQX�NQ�[O�PKL�RSP[̀[P[LT�N\�NPKLQ�MNOPQRSPNQTf�hL]RQRPL�MNOPQRSPNQTf�NQ�PKL�oWOLQ_T�NWO�\NQSLTc�JKL�MNOPQRSPNQ�TKRUU�SNN]LQRPL�W[PK�PKL�MNOTPQYSP[NO�dRORaLQ�[O�PKL�SNNQZ[ORP[NO�N\�PKL�MNOPQRSPNQ_T�hKN]�jQRW[OaTf�kQNZYSP�jRPRf�hRV]ULTf�ROZ�T[V[URQ�TYbV[PPRUT�W[PK�QLURPLZ�ZNSYVLOPT�TYbV[PPLZ�bm�NPKLQ�MNOPQRSPNQTc��MNOPQRSPNQ�TKRUU�QL̀[LW�RUU�TYbV[TT[NOT�\NQ�SNV]ULPLOLTTc��MNOPQRSPNQ�[T�QLT]NOT[bUL�PN�TPRV]�RUU�hKN]�jQRW[OaT�]Q[NQ�PN�TYbV[TT[NO�PN�PKL�MNOTPQYSP[NO�dRORaLQ�ROZ�̂QSK[PLSPc��̂UU�[O\NQVRP[NO�QLlYLTPLZ�[O�PKL�MNOPQRSP�jNSYVLOPT�NQ�NPKLQW[TL�bm�PKL�MNOTPQYSP[NO�dRORaLQ�NQ�̂QSK[PLSP�TKRUU�bL�]QǸ[ZLZ�bm�MNOPQRSPNQ�[O�PKL�\NQV�ROZ�\NUUNW[Oa�TYSK�]QNSLZYQLT�]QLTSQ[bLZ�bm�PKL�MNOTPQYSP[NO�dRORaLQ�ROZ�PKL�̂QSK[PLSPc��hYbV[PPRUTp�hKN]�jQRW[OaT�W[UU�bL�QLPYQOLZ�W[PKNYP�QL̀[LW�[\�PKL�[O\NQVRP[NO�[T�ONP�]QǸ[ZLZ�RT�QLlY[QLZ�NQ�[\�]QNSLZYQLT�RT�]QLTSQ[bLZ�RQL�ONP�\NUUNWLZ�PN�PKL�MNOTPQYSP[NO�dRORaLQ_T�NQ�̂QSK[PLSP_T�TRP[T\RSP[NOcE�FGHIGiGH�MNOPQRSPNQ�TKRUU�aLOLQRPL�R�SNV]ULPL�qhYbV[PPRU�rNaq�W[PK[O�NOL�stu�SRULOZRQ�WLLX�N\�[TTYROSL�N\�R�vNP[SL�PN�kQNSLLZ�NQ�SNVVLOSLVLOP�N\�nNQXf�WK[SKL̀LQ�[T�LRQU[LQc��JK[T�UNa�TKRUU�U[TP�RUU�QLlY[QLZ�TYbV[PPRUT�T]LS[\[S�PN�PKL�PQRZL�RT�ZLPR[ULZ�[O�PKL�kQNeLSP�dROYRUph]LS[\[SRP[NOTc�w\�MNOTPQYSP[NO�dRORaLQ�]QǸ[ZLT�R�\NQV�\NQ�SNV]U[ROSL�W[PK�PKL�PLQVT�N\�PK[T�hLSP[NOf�TYSK�\NQV�TKRUU�bL�YTLZ�bm�MNOPQRSPNQcE�FGHIGiGI�̂UU�TYbV[TT[NOT�TKRUU�bL�TLOP�PN�PKL�MNOTPQYSP[NO�dRORaLQ�ROZ�̂QSK[PLSP�bm�ROm�VLPKNZ�QLlY[QLZ�bm�MNOTPQYSP[NO�dRORaLQ�ROZ�̂QSK[PLSP�\NQ�TYSK�TYbV[TT[NOcE�FGHIGiGF���MNOPQRSPNQ�TKRUU�]QǸ[ZL�NOL�PQROTV[PPRU�\NQ�LRSK�TYbV[TT[NO�]RSXRaL�[ZLOP[\m[Oa�LRSK�YO[lYL�TYbV[TT[NO�[OZ[̀[ZYRUUmc��xNQ�LRSK�TYbV[PPRU�W[PK�PKL�TYbV[TT[NO�]RSXRaLf�PKL�MNOPQRSPNQ�TKRUU�[ZLOP[\m�PKL�ULOaPK�N\�PKL�ZLU[̀LQm�P[VL�ROZ�PKL�OLSLTTRQm�qURTP�ZRPLq�RO�[PLV�VRm�bL�QLSL[̀LZ�NO�T[PLc��MNOPQRSPNQ�TKRUU�XLL]�R�UNa�N\�RUU�N\�[PT�TYbV[TT[NOT�[O�R�VROOLQ�QLRTNORbUm�]QLTSQ[bLZ�bm�PKL�MNOTPQYSP[NO�dRORaLQ�ROZ�̂QSK[PLSPcE�FGHIGy�zm�TYbV[PP[Oa�hKN]�jQRW[OaTf�kQNZYSP�jRPRf�hRV]ULTf�ROZ�T[V[URQ�TYbV[PPRUTf�PKL�MNOPQRSPNQ�QL]QLTLOPT�PN�PKL�oWOLQf�MNOTPQYSP[NO�dRORaLQf�ROZ�̂QSK[PLSPf�PKRP�PKL�MNOPQRSPNQ�KRT�stu�QL̀[LWLZ�ROZ�R]]QǸLZ�PKLVf�s{u�ZLPLQV[OLZ�ROZ�̀LQ[\[LZ�VRPLQ[RUTf�\[LUZ�VLRTYQLVLOPT�ROZ�\[LUZ�SNOTPQYSP[NO�SQ[PLQ[R�QLURPLZ�PKLQLPNf�NQ�W[UU�ZN�TNf�ROZ�s|u�SKLSXLZ�ROZ�SNNQZ[ORPLZ�PKL�[O\NQVRP[NO�SNOPR[OLZ�W[PK[O�TYSK�TYbV[PPRUT�W[PK�PKL�QLlY[QLVLOPT�N\�PKL�nNQX�ROZ�N\�PKL�MNOPQRSP�jNSYVLOPTc�JKL�̂QSK[PLSP_T�QL̀[LW�N\�TYSK�hKN]�jQRW[Oa�ROZ�TYbV[PPRUT�[T�\NQ�PKL�]YQ]NTL�N\�SKLSX[Oa�\NQ�SNO\NQVROSL�W[PK�[O\NQVRP[NO�a[̀LO�ROZ�PKL�ZLT[aO�SNOSL]P�L}]QLTTLZ�[O�PKL�MNOPQRSP�jNSYVLOPT~�ROZ�ONP�\NQ�PKL�]YQ]NTL�N\�ZLPLQV[O[Oa�PKL�RSSYQRSm�ROZ�SNV]ULPLOLTT�N\�ZLPR[UT�TYSK�RT�\[LUZpT[PL�Z[VLOT[NOT�ROZ�lYROP[P[LTf�NQ�\NQ�TYbTPROP[RP[Oa�[OTPQYSP[NOT�\NQ�[OTPRUURP[NO�NQ�]LQ\NQVROSL�N\�LlY[]VLOP�NQ�TmTPLVTf�RUU�N\�WK[SK�QLVR[O�PKL�QLT]NOT[b[U[Pm�N\�PKL�MNOPQRSPNQ�RT�QLlY[QLZ�bm�PKL�MNOPQRSP�jNSYVLOPTc�JKL�̂QSK[PLSP_T�QL̀[LW�N\�PKL�MNOPQRSPNQ_T�TYbV[PPRUT�TKRUU�ONP�QLU[L̀L�PKL�MNOPQRSPNQ�N\�[PT�NbU[aRP[NOT�YOZLQ�PKL�MNOPQRSP�jNSYVLOPTc�JKL�Q̂SK[PLSP_T�QL̀[LW�TKRUU�ONP�SNOTP[PYPL�R]]QǸRU�N\�TR\LPm�]QLSRYP[NOT�NQf�YOULTT�NPKLQW[TL�T]LS[\[SRUUm�TPRPLZ�bm�PKL�Q̂SK[PLSPf�N\�ROm�SNOTPQYSP[NO�VLROTf�VLPKNZTf�PLSKO[lYLTf�TLlYLOSLT�NQ�]QNSLZYQLTc�JKL�̂QSK[PLSP_T�R]]QǸRU�N\�R�T]LS[\[S�[PLV�TKRUU�ONP�[OZ[SRPL�R]]QǸRU�N\�RO�RTTLVbUm�N\�WK[SK�PKL�[PLV�[T�R�SNV]NOLOPcE�FGHIG��JKL�MNOPQRSPNQ�TKRUU�]LQ\NQV�ON�]NQP[NO�N\�PKL�nNQX�\NQ�WK[SK�PKL�MNOPQRSP�jNSYVLOPT�QLlY[QL�TYbV[PPRU�ROZ�QL̀[LW�N\�hKN]�jQRW[OaTf�kQNZYSP�jRPRf�hRV]ULTf�NQ�T[V[URQ�TYbV[PPRUTf�YOP[U�PKL�QLT]LSP[̀L�TYbV[PPRU�KRT�bLLO�QL̀[LWLZ�ROZ�R]]QǸLZ�bm�PKL�̂QSK[PLSPc�JKL�MNOPQRSPNQ�TKRUU�bL�QLT]NOT[bUL�\NQ�RUU�SNTP�ROZ�L}]LOTL�QLURP[Oa�PN�ROm�WNQX�]LQ\NQVLZ�bm�[P�[O�̀[NURP[NO�N\�PK[T�hLSP[NOc
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E�FGHIGJ�KLM�NOPQ�RLSTT�UM�VW�SXXOPYSWXM�ZV[L�S\\PO]MY�R̂U_V[[STR�M̀XM\[�[LS[�[LM�aOW[PSX[OP�RLSTT�WO[�UM�PMTVM]MY�Ob�PMR\OWRVUVTV[c�bOP�YM]VS[VOWR�bPO_�[LM�PMd̂VPM_MW[R�Ob�[LM�aOW[PSX[�eOX̂_MW[R�Uc�[LM�fPXLV[MX[gR�S\\PO]ST�Ob�hLO\�ePSZVWiRj�kPOŶX[�eS[Sj�hS_\TMRj�OP�RV_VTSP�R̂U_V[[STRj�̂WTMRR�[LM�aOW[PSX[OP�LSR�R\MXVbVXSTTc�WO[VbVMY�[LM�aOWR[P̂X[VOW�lSWSiMP�SWY�fPXLV[MX[�VW�ZPV[VWi�Ob�R̂XL�YM]VS[VOW�S[�[LM�[V_M�Ob�R̂U_V[[ST�SWY�mno�[LM�fPXLV[MX[�LSR�iV]MW�ZPV[[MW�S\\PO]ST�[O�[LM�R\MXVbVX�YM]VS[VOW�SR�S�_VWOP�XLSWiM�VW�[LM�NOPQj�OP�mpo�S�aLSWiM�qPYMP�OP�aOWR[P̂X[VOW�aLSWiM�eVPMX[V]M�LSR�UMMW�VRR̂MY�Ŝ[LOPVrVWi�[LM�YM]VS[VOWs�KLM�aOW[PSX[OP�RLSTT�WO[�UM�PMTVM]MY�Ob�PMR\OWRVUVTV[c�bOP�MPPOPR�OP�O_VRRVOWR�VW�hLO\�ePSZVWiRj�kPOŶX[�eS[Sj�hS_\TMRj�OP�RV_VTSP�R̂U_V[[STRj�Uc�[LM�fPXLV[MX[gR�S\\PO]ST�[LMPMObstuvw�IxE�FGHIGHH�aOW[PSX[OP�VR�PMR\OWRVUTM�bOP�\PO]VYVWi�SWc�PMd̂VPMY�_OXQŷ\R�PMd̂VPMY�Uc�[LM�aOW[PSX[�eOX̂_MW[R�Ô[�Ob�RMd̂MWXM�SR�WMMYMY�bOP�[LM�kPOzMX[sE�FGHIGHx�KLM�aOW[PSX[OP�VR�PMd̂VPMY�[O�\PO]VYM�STT�R̂U_V[[STR�bOP�[LM�fPXLV[MX[gR�PM]VMZ{�STT�R̂U_V[[STR�[O�UM�\PO]VYMY�[O�[LM�fPXLV[MX[�Uc�[LM�ĥU_V[[ST�YMSYTVWMR�WO[MY�VW�[LM�aOW[PSX[�eOX̂_MW[Rs�KLM�fPXLV[MX[gR�PM]VMZ�Ob�aOW[PSX[OPgR�R̂U_V[[STR�ZVTT�UM�TV_V[MY�[O�[LM�[V_M�\PMXMYVWi�[LM�ĥU_V[[ST�YMSYTVWM��SWY�ZVTT�XOWRVR[�Ob�SW�M̀S_VWS[VOW�Ob�SW�VWV[VST�R̂U_V[[ST�SWY�[ZO�mpo��PMR̂U_V[[STRs�KLM�qZWMP�VR�MW[V[TMY�[O�OU[SVW�PMV_ÛPRM_MW[�bPO_�[LM�aOW[PSX[OP�bOP�S_ÔW[R�\SVY�[O�[LM�fPXLV[MX[�bOP�M]ST̂S[VOW�Ob�SYYV[VOWST�PMR̂U_V[[STRj�SWY�bOP�M]ST̂S[VOW�Ob�R̂U_V[[STR�bOP�ZLVXL�[LM�VWV[VST�R̂U_VRRVOW�VR�PMXMV]MY�Sb[MP�[LM�ĥU_V[[ST�YMSYTVWMRsE�FGHFGH�KLM�aOW[PSX[OP�RLSTT�LS]M�TV_V[MY�SXXMRR�[O�[LM�RV[M�OW�[LM�VWRVYM�SWY�Ô[RVYM�Ob�[LM�|̂VTYVWiRs�KLM�aOW[PSX[OP�RLSTT�XOWbVWM�O\MPS[VOWR�S[�[LM�RV[M�[O�SPMSR�YMRViWS[MY�Uc�[LM�qZWMP�OP�aOWR[P̂X[VOW�lSWSiMPj�SWY�\MP_V[[MY�Uc�S\\TVXSUTM�TSZRj�R[S[̂[MRj�OPYVWSWXMRj�XOYMRj�P̂TMR�SWY�PMîTS[VOWRj�TSZb̂T�OPYMPR�Ob�\̂UTVX�Ŝ[LOPV[VMRj�SWY�[LM�aOW[PSX[�eOX̂_MW[R�SWY�RLSTT�WO[�̂WPMSROWSUTc�MWX̂_UMP�[LM�RV[M�ZV[L�_S[MPVSTR�OP�Md̂V\_MW[sE�FGHFGHGH�KLM�qZWMPgR�}M\PMRMW[S[V]M�RLSTT�MR[SUTVRL�[LM�TV_V[R�Ob�[LM�XOWR[P̂X[VOW�RV[M�VW�SYYV[VOW�[O�SWc�XOW[PSX[�TV_V[�TVWMR�RLOZW�OW�[LM�ePSZVWiRs��KLM�aOW[PSX[OP�RLSTT�XOW[VŴM�LVR�O\MPS[VOWR�ZV[LVW�[LMRM�TV_V[Rj�̂WTMRR�̂\OW�ZPV[[MW�PMd̂MR[�SWY�PM\Tcj�S�]SPVSWXM�VR�SiPMMY�[O�Uc�[LM�aOWR[P̂X[VOW�lSWSiMP�SWY�[LM�qZWMPs��KLM�aOW[PSX[OP�RLSTT�UM�PMR\OWRVUTM�bOP�[PMR\SRRVWi�OW�SWY~OP�YS_SiM�[O�O[LMP�\PO\MP[c�Uc�SWc�Ob�LVR�M_\TOcMMR�OP�LVR�R̂UXOW[PSX[OPRg�M_\TOcMMRsE�FGHFGHGI�KLM�aOW[PSX[OPgR�PViL[�[O�MW[Pc�SWY�̂RM�[LMPMOb�SPVRMR�ROTMTc�bPO_�[LM�\MP_VRRVOW�iPSW[MY�Uc�[LM�qZWMP�ŴYMP�[LM�aOW[PSX[�eOX̂_MW[RsE�FGHFGHGF�KLM�aOW[PSX[OP�RLSTT�UM�PMd̂VPMY�[O�\MPbOP_�[LM�ZOPQ�Ob�[LM�kPOzMX[�ZV[L�WO�VW[MPP̂\[VOW�[O�[LM�qZWMPgR��O\MPS[VOWRs��fWc�ZOPQ�ZLVXL�ZVTT�VW[MPbMPM�ZV[L�[LM�qZWMPgR�O\MPS[VOWR�RLSTT�UM�\MPbOP_MY�OW�M]MWVWiR�SWY�ZMMQMWYR�ZLMW�[LM�qZWMPgR�bSXVTV[VMR�SPM�WO[�VW�O\MPS[VOWs��fTT�XOR[R�VWX̂PPMY�Uc�[LM�qZWMP�[O�_SQM�[LM�bSXVTV[VMR�S]SVTSUTM�ŶPVWi�[LORM�[V_MR�RLSTT�UM�UOPWM�Uc�[LM�aOW[PSX[OPs��KLM�qZWMP�PMRMP]MR�[O�V[RMTb�[LM�PViL[�[O�YM[MP_VWM�ZLS[�ZOPQ�ZVTT��VW[MPbMPM��ZV[L�V[R�O\MPS[VOWR�SWY�RSVY�YM[MP_VWS[VOW�RLSTT�UM�bVWSTsE�FGHFGI�KLM�aOW[PSX[OP�RLSTT�XOOPYVWS[M�[LM�aOW[PSX[OPgR�O\MPS[VOWR�ZV[Lj�SWY�RMX̂PM�[LM�S\\PO]ST�Obj�[LM�aOWR[P̂X[VOW�lSWSiMP�UMbOPM�̂RVWi�SWc�\OP[VOW�Ob�[LM�RV[Ms��VMTY�\MPROWWMT�RLSTT�UM�XOWbVWMY�[O�[LM�NOPQ�SPMS�SRRViWMYsE�FGHFGF�KLM�aOW[PSX[OP�RLSTT�UM�PMR\OWRVUTM�bOP�MWbOPXVWi�[LM�qZWMPgR�RMX̂PV[c�SWY�SXXMRR�\OTVXVMR�SWY�\POXMŶPMR�SWY�[LM�bOTTOZVWi�P̂TMR�Ob�XOWŶX[�bOP�V[R�\MPROWWMT�SWY�[LORM�Ob�V[R�R̂UXOW[PSX[OPRj�R̂UyR̂UXOW[PSX[OPRj�SWY�R̂\\TVMPR�S[�[LM�kPOzMX[�RV[M�j�SWY�[LM�qZWMPgR�kPOzMX[�}M\PMRMW[S[V]M�RLSTT�\PO]VYM�VW[MP\PM[S[VOWR�RLÔTY�S�d̂MR[VOW�SPVRM�Vb�[LM�P̂TMR�Ob�XOWŶX[�SPM�UMVWi�SYMd̂S[MTc�MWbOPXMY�Uc�[LM�aOW[PSX[OP�GH��O�R_OQVWij�]S\VWij�OP�̂RM�Ob�[OUSXXO�\POŶX[R�OW�RXLOOT�iPÔWYR�SWY�ZV[LVW�n���bMM[�Ob�[LM�UÔWYSPc�Ob�SWc�RXLOOT�ÛVTYVWisGI��O�YPVWQVWi�Ob�STXOLOTVX�UM]MPSiMRj�VWiMR[VWi�Ob�SWc[LVWi�ZV[L�K�aj�_SPVẑSWSj�a|ej�a|�j�M[Xs�OP�̂RM�Ob�XOW[POTTMY�R̂UR[SWXMRs��fWc�̂RM�Ob�_SPVẑSWS�VW�SWc�bOP_�OW�RXLOOT�iPÔWYR�VR�R[PVX[Tc�\POLVUV[MYsGF��O�ZOPQVWij�OP�\PMRMWXM�OW�RV[Mj�̂WYMP�[LM�VWbT̂MWXM�Ob�STXOLOTVX�UM]MPSiMR�OP�XOW[POTTMY�R̂UR[SWXMR�mVWXT̂YVWi�\PMRXPV\[VOW�_MYVXS[VOWosGx��O�̂RM�Ob�VWYMXMW[j�YVRXPV_VWS[OPcj�OP�]̂TiSP�TSWîSiM�OP�YVR\TSc�Ob�VWYMXMW[j�YVRXPV_VWS[OPc�OP�]̂TiSP�V_SiMRj�\̂UTVXS[VOWR�OP�[MP_RsG���O�̂RM�Ob�PSYVOR�OP�O[LMP�MW[MP[SVW_MW[�YM]VXMRsG���O�LOPRM\TSc�OP�YSWiMPÔR�UMLS]VOPs
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EF�GH�IJKLMKNO�HK�HPQLK�RLMSHTOUVW�GH�XHNNYTJXMPJHT�RJPQ�OPMII�HK�OPYZLTPOU[�\V]\V̂�_QL�̀HTPKMXPHK�OQMaa�KLbYJKL�JPO�SLKOHTTLa�MTZ�PQHOL�HI�JPO�OYcXHTPKMXPHKOd�OYceOYcXHTPKMXPHKO�MTZ�OYSSaJLKO�PH�RLMK�fJOJcaL�SQHPHeJZLTPJIJXMPJHT�cMZgLO�MXXLSPMcaL�PH�PQL�hRTLKd�MP�Maa�PJNLO�IHK�JZLTPJIJXMPJHT�MTZ�OLXYKJPi�SYKSHOLOU[�\V]\Vj�kTaLOO�HPQLKRJOL�OSLXJIJLZ�JT�PQL�̀HTPKMXP�lHXYNLTPOd�̀HTPKMXPHK�JO�KLOSHTOJcaL�IHK�JPO�HRT�OPHKMgL�MTZ�SLKOHTTLa�PKMJaLKO�MP�PQL�OJPLd�MTZ�̀HTPKMXPHK�RJaa�cL�KLbYJKLZ�PH�OYSSai�PKMJaLKO�MTZ�OPHKMgL�MO�KLbYJKLZU��maa�XHOPO�KLaMPLZ�PH�ZLaJfLKid�XHTOPKYXPJHTd�SKHPLXPJHTd�SHRLKd�LPXU�OQMaa�cL�cHKTL�ci�PQL�̀HTPKMXPHKU��_QL�SaMXLNLTP�HI�PKMJaLKO�RJaa�cL�OPKJXPai�aJNJPLZ�PH�SKLZLPLKNJTLZ�aHXMPJHTOU��mSSKHfMa�HI�PQL�SaMXLNLTP�HI�MTi�PKMJaLK�HK�OPHKMgL�cHn�NYOP�cL�KLXLJfLZ�IKHN�PQL�̀HTOPKYXPJHT�oMTMgLK�MTZ�XHTPMJTLZ�RJPQJT�PQL�ILTXL�HI�PQL�XHTOPKYXPJHT�OJPLU�[�\V]\VjV]�hTai�NMPLKJMaO�MTZ�LbYJSNLTP�RQJXQ�MKL�PH�cL�YOLZ�ZJKLXPai�JT�PQL�pHKq�OQMaa�cL�cKHYgQP�PH�MTZ�OPHKLZ�HT�PQL�rKHsLXP�OJPL�ci�PQL�̀HTPKMXPHKU�mIPLK�LbYJSNLTP�JO�TH�aHTgLK�KLbYJKLZ�IHK�PQL�pHKqd�JP�NYOP�cL�SKHNSPai�KLNHfLZ�IKHN�PQL�rKHsLXP�OJPLU��rKHPLXPJHT�HI�XHTOPKYXPJHT�NMPLKJMaO�MTZ�LbYJSNLTP�OPHKLZ�MP�PQL�rKHsLXP�OJPL�IKHN�RLMPQLKd�PQLIPd�ZMNMgLd�MTZ�Maa�HPQLK�MZfLKOJPi�JO�OHaLai�PQL�KLOSHTOJcJaJPi�HI�PQL�̀HTPKMXPHKU�_QL_QL���̀HTPKMXPHK�OQMaa�XHTIJTL�JPO�YOL�HI�PQL�SKLNJOLOd�IHK�Maa�SYKSHOLOd�PH�PQL�MKLMO�HXXYSJLZ�ci�PQL�XHTOPKYXPJHT�MTZ�KLaMPLZ�OPHKMgL�MKLMO�MO�MTZ�JI�OQHRTU[�\V]\Vt_QL�̀HTPKMXPHK�OQMaa�SKHfJZL�Maa�KLbYJKLZ�PLNSHKMKi�MXXLOO�RMaqRMiOd�cHPQ�JTPLKJHK�MTZ�LnPLKJHKd�PLNSHKMKi�SMKPJPJHTJTg�MTZ�PQL�aJqL�TLXLOOMKi�PH�XHNSaLPL�Maa�HSLKMPJHTOU[�\V]\Vu��_QL�̀HTPKMXPHK�OQMaa�NMJTPMJT�YTHcOPKYXPLZ�LTPKMTXL�PH�MTZvHK�LnJP�IKHN�PQL�OJPLU�maa�̀HTPKMXPHKwO�pHKq�MKLMO�OQMaa�cL�qLSP�XaLMT�LMXQ�ZMi�HI�KLIYOLU��̀HTPKMXPHK�OQMaa�OXQLZYaL�JPO�pHKq�OH�MO�THP�PH�JTPLKILKL�RJPQ�MTi�PKMIIJX�PH�MTZ�IKHN�PQL�KLbYJKLZ�MKLMO�HI�YOLU�̀HTPKMXPHK�OQMaa�cL�KLOSHTOJcaL�IHK�NMJTPMJTJTg�Maa�PKMIIJX�MTZ�OQMaa�SKHfJZL�Maa�KLbYJKLZ�cMKKJLKO�MTZ�SKHPLXPJHT�MO�KLbYJKLZ�PH�OMILgYMKZ�PQL�pHKq�MTZ�PQL�SYcaJX�MTZ�PQL�HXXYSMTPO�HI�PQL�cYJaZJTg�ZYKJTg�H̀TOPKYXPJHTU[�\V]\VW H̀TPKMXPHKd�JPO�xYcXHTPKMXPHKOd�RHKqLKOd�OYSSaJLKOd�LPXUd�RJaa�cL�QLaZ�PH�MZQLKL�OPKJXPai�PH�Maa�hRTLK�KLbYJKLNLTPO�MTZ�OQMaa�THP�HXXYSi�HK�XMKKi�HT�PKMIIJX�PQKHYgQ�HPQLK�SMKPO�HI�PQL�OJPL�HK�JTPLKJHK�HI�SKLOLTP�cYJaZJTgOd�LnXLSP�ci�OSLXJIJX�SLKNJOOJHT�IKHN�PQL�hRTLKU[�\V]\Vy_QL�̀HTPKMXPHK�OQMaa�KLSMJK�HK�KLSaMXL�MTi�LnJOPJTg�PKLLOd�OQKYccLKi�HK�HPQLK�SaMTPJTgO�ZMNMgLZ�ci�HSLKMPJHTO�MTZvHK�RHKqLKO�LNSaHiLZ�JT�SLKIHKNMTXL�HI�PQL�̀HTPKMXPU[�\V]\V]z��lYKJTg�PQL�RQHaL�XHYKOL�HI�PQL�pHKqd�PQL�̀HTPKMXPHK�OQMaa�XHTZYXP�JPO�pHKq�MTZ�HSLKMPJHTO�MO�PH�JTPLKILKL�RJPQ�PKMIIJX�TLMK�PQL�pHKq�MO�aJPPaL�MO�SHOOJcaL�MTZ�LIILXP�ci�LfLKi�KLMOHTMcaL�NLMTO�PQL�OMILPi�MTZ�XHNIHKP�HI�SLZLOPKJMTOd�fLQJXaLO�MTZ�fLQJXaL�SMOOLTgLKO�TLMK�PQL�pHKqU[�\V]\V]]�{NSaHiLLOd�fLQJXaLOd�LbYJSNLTP�MTZ�NMPLKJMa�HI�̀HTPKMXPHK�MTZ�HI�Maa�HPQLKO�YPJaJ|LZ�ci�PQL�̀HTPKMXPHK�IHK�PQL�SLKIHKNMTXL�HI�JPO�pHKq�OQMaa�LTPLK�HTPH�PQL�XHTOPKYXPJHT�OJPL�HTai�MP�PQHOL�aHXMPJHTO�ZLOJgTMPLZ�HK�MSSKHfLZ�ci�PQL�hRTLK�MO�NMZL�qTHRT�ci�̀HTOPKYXPJHT�oMTMgLKU��̀HTPKMXPHK�MKKJfMa�MTZ�ZLSMKPYKL�NYOP�cL�SKJHK�PH�OPYZLTPvOPMII�NHKTJTg�MKKJfMa�HK�MIPLK�cYO�ZJONJOOMaU��[�\V]\V]}��̀HTPKMXPHK�OQMaa�IMNJaJMKJ|L�JPOLaI�RJPQ�Maa�MXXLOO�MTZ�OPHKMgL�KLbYJKLNLTPO�MTZ�OQMaa�cL�OYcsLXP�PH�PQL�OMNLU�H̀TPKMXPHK�OQMaa�SKHSLKai�NMJTPMJT�Maa�MXXLOO�PH�pHKq�MTZ�OPHKMgL�MKLMO�OH�PQMP�PQLKL�RJaa�cL�XHTPJTYHYO�YTJNSLZLZ�MXXLOO�PH�PQL�pHKq�OJPL�JT�Maa�OLMOHTO�HI�PQL�iLMKd�HT�Maa�KLgYaMK�RHKqJTg�ZMiO�MTZ�ZYKJTg�Maa�KLgYaMK�RHKqJTg�QHYKO�HI�MTi�MTZ�Maa�PKMZLO�LNSaHiLZ�ci�MTi�̀HTPKMXPHK�ZYKJTg�pHKq�MP�PQL�OJPLU[�\V]\V]\�hTai�OYXQ�fLQJXaLOd�PKYXqO�MTZ�LbYJSNLTP�OQMaa�cL�SMKqLZ�HK�OPHKLZ�RJPQJT�PQL�pHKq�MKLM�MO�MKL�McOHaYPLai�TLXLOOMKi�IHK�SLKIHKNJTg�PQL�pHKqd�IHK�PQL�aLTgPQ�HI�PJNL�PQMP�M�SMKPJXYaMK�SQMOL�HI�pHKq�JO�SLKIHKNLZU��m~~�h_�{��h̀G_�m̀ _h�wx��{��̀~{x�mGlvh��{or~h�{{xw�mGlvh��ph��{�xw��{��̀~{xd��G̀ ~kl�G��rmxx{G�{��̀m�xd�x�m~~��{�rm��{l�h���_�{�x�_{��G�m�omGG{��_�m_�lh{x�Gh_�̀�{m_{�m�Gk�xmG̀ {��h��G{����h��G���{x�l{G̀ {xU[�\V]\V]̂��_QL�̀HTPKMXPHK�MTZ�MTi�LTPJPi�IHK�RQJXQ�PQL�̀HTPKMXPHK�JO�KLOSHTOJcaL�OQMaa�THP�LKLXP�MTi�OJgT�HT�PQL�rKHsLXP�OJPL�RJPQHYP�PQL�RKJPPLT�XHTOLTP�HI�PQL�hRTLKd�RQJXQ�NMi�cL�RJPQQLaZ�JT�PQL�OHaL�ZJOXKLPJHT�HI�hRTLKU�
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E�FGHFGHI��JKLMNOL�PQKNQ�RPPQNSRT�NU�LMV�WXYVQZ�LMV�[NYLQR\LNQ�]MRTT�YNL�PVQ̂KL�RY_�XNQ̀VQ]�LN�O]V�RY_�VaK]LKYb�UR\KTKLKV]�RL�LMV�cQNdV\L�]KLVZ�KY\TOeKYbZ�XKLMNOL�TK̂KLRLKNYZ�TRSRLNQKV]Z��LNKTVL]Z��VYLQRY\V]Z��RYe��PRQ̀KYb�RQVR]�NLMVQ�LMRY�LMN]V�eV]KbYRLVe�f_�LMV�WXYVQg�JKLMNOL�TK̂KLRLKNY�NU�RY_�NLMVQ�PQNSK]KNY�NU�LMV�[NYLQR\L�eN\Ô VYL]Z�LMV�[NYLQR\LNQ�]MRTT�O]V�KL]�fV]L�VUUNQL]�LN�\N̂ PT_�XKLM�RTT�QOTV]�RYe�QVbOTRLKNY]�PQN̂ OTbRLVe�f_�LMV�WXYVQ�KY�\NYYV\LKNY�XKLM�LMV�O]V�RYe�N\\OPRY\_�NU�LMV�cQNdV\L�]KLV�RYe�LMV�fOKTeKYb�R]�R̂VYeVe�UQN̂ �LK̂V�LN�LK̂Vg�hMV�[NYLQR\LNQ�]MRTT�K̂ V̂eKRLVT_�YNLKU_�LMV�WXYVQ�KY�XQKLKYb�KU�eOQKYb�LMV�PVQUNQ̂RY\V�NU�LMV�JNQ̀�LMV�[NYLQR\LNQ�UKYe]�\N̂ PTKRY\V�XKLM�RY_�PNQLKNY�NU�LMV�QOTV]�RYe�QVbOTRLKNY]�LN�fV�K̂PQR\LK\RfTVZ�]VLLKYb�UNQLM�LMV�PQNfTV̂]�NU�]O\M�\N̂ PTKRY\V�RYe�]ObbV]LKYb�RTLVQYRLKSV]�LMQNObM�XMK\M�LMV�]R̂V�QV]OTL]�KYLVYeVe�f_�]O\M�PNQLKNY]�NU�LMV�QOTV]�RYe�QVbOTRLKNY]�\RY�fV�R\MKVSVeg�hMV�WXYVQ�̂R_Z�KY�LMV�WXYVQi]�]NTV�eK]\QVLKNYZ�ReNPL�]O\M�]ObbV]LKNY]Z�eVSVTNP�YVX�RTLVQYRLKSV]�NQ�QVjOKQV�\N̂ PTKRY\V�XKLM�LMV�VaK]LKYb�QVjOKQV̂VYL]�NU�LMV�QOTV]�RYe�QVbOTRLKNY]g�hMV�[NYLQR\LNQ�]MRTT�RT]N�\N̂ PT_�XKLM�RTT�KY]OQRY\V�QVjOKQV̂VYL]�RYe�\NTTV\LKSV�fRQbRKYKYb�RbQVV̂VYL]�RPPTK\RfTV�LN�O]V�RYe�N\\OPRY\_�NU�LMV�cQNdV\L�]KLV�RYe�LMV�kOKTeKYbgE�FGHFGHl��hMV�[NYLQR\LNQ�]MRTT�PQNSKeV�UOTT�RYe�UQVV�R\\V]]�UNQ�LMV�mQ\MKLV\LZ�[NY]LQO\LKNY�nRYRbVQZ�WXYVQ�RYeoNQ�LMVKQ�QVPQV]VYLRLKSV]Z�LN�KY]PV\L�dNf�̂RLVQKRT]Z�VjOKP̂ VYLZ�URfQK\RLKNYZ�UR\KTKLKV]Z�RYe�]LNQRbV�TN\RLKNY]Z�RL�RYe�RXR_�UQN̂ �LMV�cQNdV\L�]KLVgE�FGHFGHp��qrstuvwxyE�FGHFGHpGH��zL�XKTT�fV�LMV�QV]PNY]KfKTKL_�NU�LMV�[NYLQR\LNQ�LN�PQNSKeV�YV\V]]RQ_�RYe�QVjOKQVe�]V\OQKL_�̂VR]OQV]�LN�ReVjORLVT_�]RUVbORQe�LMV�\NY]LQO\LKNY�]KLV�UQN̂ �SRYeRTK]̂�RYe�KYLQO]KNY�NU�OYROLMNQK{Ve�PVQ]NY]gE�FGHFGHpG|��hMV�[NYLQR\LNQ�]MRTT�]Of̂ KL�LMV�̂VRY]�RYe�̂VLMNe]�NU�]V\OQKL_�LN�LMV�WXYVQ�LMQNObM�LMV�[NY]LQO\LKNY�nRYRbVQg�hMV�cQNdV\L�]KLV�̂O]L�fV�]V\OQVe�}~�MNOQ]�R�eR_Z�]VSVY�����eR_]�R�XVV̀Z�KY\TOeKYb�RTT�MNTKeR_]g��E�FGHFGHpGF��mTT�XNQ̀PVQ]NY]�RYe�V̂PTN_VV]�NU�[NYLQR\LNQ�RQV�PQNMKfKLVe�UQN̂ yg� hQV]PR]]KYb�NQ�TVRSKYb�RY_�SVMK\TV�NY�RY_�PQNPVQL_�YNL�R]]KbYVe�f_�LMV�WXYVQ�R]�]VL�R]KeV�UNQ�LMV�O]V�NU�LMV�[NYLQR\LNQgg} �VRSKYb�RY_�SVMK\TV�NY�LMV�bQNOYe]�OYTV]]�KL�K]�TN\̀VeZ�RYe�LMV�KbYKLKNY�̀V_]�RQV�QV̂NSVegE�FGHFGHpG����mTT�V̂PTN_VV]�NQ�PVQ]NY]�VYLVQKYb�OPNY�LMV�PQNPVQL_�]OQQNOYeKYb�LMV�UR\KTKLKV]�RUUV\LVe�f_�LMV�\NY]LQO\LKNY�RQV�QV]LQK\LVe�LN�LMV�K̂ V̂eKRLV�RQVR�NU�JNQ̀g�WYT_�PVQ]NY]�MRSKYb�NUUK\KRT�fO]KYV]]�XKTT�fV�Rê KLLVe�LN�LMV�\NY]LQO\LKNY�]KLVg���r�|pE�FGH�GF�WYT_�LQReV]�PVQ]NY]�]̀KTTVe�RYe�VaPVQKVY\Ve�KY�\OLLKYb�RYe�PRL\MKYb�]MRTT�PVQUNQ̂�]O\M�XNQ̀gE�FGHIGH�hMV�[NYLQR\LNQ�]MRTT�̀VVP�LMV�PQV̂K]V]�RYe�]OQQNOYeKYb�RQVR�UQVV�UQN̂ �R\\Ô OTRLKNY�NU�XR]LV�̂RLVQKRT]�RYe�QOffK]M�\RO]Ve�f_�NPVQRLKNY]�OYeVQ�LMV�[NYLQR\Lg�mL�\N̂ PTVLKNY�NU�LMV�JNQ̀Z�LMV�[NYLQR\LNQ�]MRTT�QV̂NSV�XR]LV�R̂LVQKRT]Z�QOffK]MZ�LMV�[NYLQR\LNQi]�LNNT]Z�\NY]LQO\LKNY�VjOKP̂ VYLZ�̂R\MKYVQ_Z�RYe�]OQPTO]�̂RLVQKRT]�UQN̂ �RYe�RfNOL�LMV�cQNdV\LgcQNdV\LZ�RYe�]MRTT�TVRSV�LMV�VYLKQV�RQVR�\TVRY�NQ�KL]�VjOKSRTVYLgE�FGHIGHGH��hMV�[NYLQR\LNQ�]MRTT�fQNN̂ �]XVVP�RTT�\NY]LQO\LKNY�RQVR]�VSVQ_�eR_g�hMV�[NY]LQO\LKNY�nRYRbVQ�NQ�WXYVQ�R̂_�PVQUNQ̂�RY�KY]PV\LKNY�VR\M�RULVQYNNY�LN�eVLVQ̂KYV�LMRL�LMV�JNQ̀�RQVR]�NU�LMV�[NYLQR\LNQ�MRSV�fVVY�PQNPVQT_�\TVRYVeg�E�FGHIGHG|�mTT�[NYLQR\LNQi]�XNQ̀�RQVR]�]MRTT�fV�̀VPL�\TVRY�VR\M�eR_Z�NU�QVUO]VZ�KY\TOeKYb�\NYLRKYVQ]Z�\OP]�RYe�LMV�TK̀Vg��hMV�UR\KTKLKV]�XKTT�QV̂RKY�KY�NPVQRLKNY�eOQKYb�LMV�\NOQ]V�NU�LMV�VYLKQV�\NY]LQO\LKNY�NPVQRLKNYg��mTT�[NYLQR\LNQ]�PVQUNQ̂KYb�XNQ̀�NY�LMK]�[NYLQR\L�]MRTT�]\MVeOTV�LMVKQ�XNQ̀�]N�R]�YNL�LN�KYLVQUVQV�XKLM�RY_�LQRUUK\�LN�RYe�UQN̂ �LMV�QVjOKQVe�RQVR]�NU�O]Vg��hMV�[NYLQR\LNQ�]MRTT�fV�QV]PNY]KfTV�UNQ�̂RKYLRKYKYb�RTT�LQRUUK\Z�RYe�]MRTT�PQNSKeV�RTT�fRQQKVQ]�RYe�PQNLV\LKNY�R]�QVjOKQVe�LN�]RUVbORQe�LMV�XNQ̀�RYe�LMV�POfTK\�RYe�LMV�N\\OPRYL]�NU�LMV�fOKTeKYb�eOQKYb�\NY]LQO\LKNYg��hMV�cQK̂V�[NYLQR\LNQ]�]MRTT�\N̂ PT_�XKLM�RTT�]LRLV�RYe�TN\RT�UKQV�\NeV�QVbOTRLKNY]�eOQKYb�\NY]LQO\LKNYg��hMV_�KY\TOeV�SVMK\OTRQ�PRQ̀KYbZ�]̂ǸV�PRQLKLKNY]Z�QV]\OV�XKYeNX�Nf]LQO\LKNY]Z�O]V�NU�VaLVY]KNY�\NQe]g�gE�FGHIG|�zU�LMV�[NYLQR\LNQ�URKT]�LN�\TVRY�OP�R]�PQNSKeVe�KY�LMV�[NYLQR\L��N\Ô VYL]Z�LMV�WXYVQZ�NQ�[NY]LQO\LKNY�nRYRbVQ�XKLM�LMV�WXYVQi]�RPPQNSRTZ�̂R_�eN�]N�XKLMNOL�YNLKUK\RLKNY�LN�LMV�[NYLQR\LNQ�RYe�LMV�WXYVQ�]MRTT�fV�VYLKLTVe�
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��������5�$��������6��"�����$�������������������"���	�����!��3�	����������7	�	�����	��������89:;�<=>:9?� @�0A*�A�+�AB CD

EF�GHIJKLGMHJHNE�OGFJ�EPH�QFNEGRSEFGTEPH�QFNEGRSEFG�INSULVINW�GHIJKLGMHJHNE�OFG�EPH�SFME�FO�EPH�EIJH�FO�RNX�SLMEFVIRU�MEROO�FO�YZNHG�FG�SUHRNINW�SFNEGRSEFGM�LEIUI[HV�OFG�SUHRNINW�L\T]�̂_̀a_̂�bUU�VHKGIM�GHcLIGHV�EF�KH�GHJFdHV�OGFJ�EPH�eGFfHSE�MPRUU�KH�GHJFdHV�IN�RSSFGVRNSH�ZIEP�RUU�R\\UISRKUH�OHVHGRUg�MEREH�RNV�UFSRU�MERELEHMg�URZMg�SFVHMg�FGVINRNSHMg�GHWLUREIFNMg�GLUHMg�RNV�URZOLU�FGVHGM�FO�\LKUIS�RLEPFGIEIHM�RM�EPHX�R\\UX�EF�MLSPT�hPH�QFNEGRSEFG�MPRUU�ZRGGRNE�EPRE�RUU�VHKGIM�MPRUU�KH�VIM\FMHV�FO�IN�RSSFGVRNSH�ZIEP�RUU�MLSP�R\\UISRKUH�MERELEHMg�URZMg�SFVHMg�FGVINRNSHMg�GHWLUREIFNMg�GLUHMg�RNV�URZOLU�FGVHGM�RNV�RE�R�ORSIUIEX�\HGJIEEHV�RNV�RLEPFGI[HV�EF�GHSHIdH�JREHGIRUM�FO�EPH�EX\H�RNV�NRELGH�MF�GHJFdHV�OGFJ�EPH�\GHJIMHMT�hF�EPH�OLUUHME�HiEHNE�\HGJIEEHV�KX�URZg�QFNEGRSEFG�MPRUU�VHOHNVg�INVHJNIOX�RNV�PFUV�PRGJUHMM�EPH�YZNHGg�bGSPIEHSE�RNV�QFNMEGLSEIFN�jRNRWHGg�OGFJ�RNX�SURIJMg�VRJRWHMg�UFMMHM�RNV�Hi\HNMHMg�INSULVINWg�ZIEPFLE�UIJIEREIFNg�REEFGNHXMk�OHHM�lRNV�RUMF�INSULVINWg�ZIEPFLE�UIJIEREIFNg�REEFGNHXMk�OHHM�RNV�Hi\HNMHM�INSLGGHV�IN�RNX�R\\HRUMg�FG�RNX�HNOFGSHJHNE�FO�EPH�FKUIWREIFNM�LNVHG�EPIM�\GFdIMIFNg�FG�HNOFGSHJHNE�FO�RNX�fLVWJHNE�RNV�SFUUHSEIFN�PHGHLNVHGm�FO�HdHGX�nINV�SPRGRSEHG�RNV�NRELGH�ZPREMFHdHGg�RGIMINW�FLE�FO�FG�GHUREINW�EF�QFNEGRSEFGkM�dIFUREIFN�FO�EPIM�MHSEIFN�KLE�FNUX�EF�EPH�HiEHNE�SRLMHV�KX�EPH�NHWUIWHNE�RSEM�FG�FJIMMIFNM�FO�EPH�QFNEGRSEFGg�RNX�FO�IEM�oLKSFNEGRSEFGMg�RNXFNH�VIGHSEUX�FG�INVIGHSEUX�HJ\UFXHV�KX�EPHJ�FG�RNXFNH�OFG�ZPFMH�RSEM�EPHX�JRX�KH�UIRKUHg�GHWRGVUHMM�FO�ZPHEPHG�FG�NFE�MLSP�SURIJg�VRJRWHg�UFMM�FG�Hi\HNMH�IM�SRLMHV�IN�\RGE�KX�R�\RGEX�INVHJNIOIHV�PHGHLNVHGT�oLSP�FKUIWREIFN�MPRUU�NFE�KH�SFNMEGLHV�EF�NHWREHg�RKGIVWH�FG�GHVLSH�FEPHG�GIWPEM�FG�FKUIWREIFNM�FO�INVHJNIEX�EPRE�ZFLUV�FEPHGZIMH�HiIME�RM�EF�R�\RGEX�FG�\HGMFN�VHMSGIKHV�IN�EPIM�MHSEIFNT�hPH�FKUIWREIFNM�FO�EPIM�MHSEIFN�MPRUU�MLGdIdH�EPH�SFJ\UHEIFN�FO�EPH�QFNEGRSE�FG�IEM�HRGUIHG�Hi\IGREIFN�FG�EHGJINREIFNT�pqrs�tu]�̂_̀u_̀�hF�EPH�OLUUHME�HiEHNE�\HGJIEEHV�KX�URZg�EPH�QFNEGRSEFG�MPRUU�INVHJNIOX�RNV�PFUV�PRGJUHMM�EPH�YZNHGg�QFNMEGLSEIFN�jRNRWHGg�bGSPIEHSEg�QFNMEGLSEIFN�jRNRWHGkM�RNV�bGSPIEHSEkM�SFNMLUERNEMg�RNV�vFRGV�FO�wVLSREIFNg�FOOISHGMg�RWHNEM�RNV�HJ\UFXHHM�FO�RNX�FO�EPHJ�OGFJ�RNV�RWRINME�SURIJMg�VRJRWHMg�UFMMHMg�UIRKIUIEIHMg�VHJRNVMg�SRLMHM�FO�RSEIFNg�fLVWJHNEM�RNV�Hi\HNMHMg�INSULVINW�KLE�NFE�UIJIEHV�EF�REEFGNHXMk�OHHMg�RGIMINW�FLE�FO�FG�GHMLUEINW�REEFGNHXMk�OHHM�lRNV�RUMF�INSULVINWg�ZIEPFLE�UIJIEREIFNg�REEFGNHXMk�OHHM�RNV�Hi\HNMHM�INSLGGHV�IN�RNX�R\\HRUMg�FG�RNX�HNOFGSHJHNE�FO�EPH�FKUIWREIFNM�LNVHG�EPIM�\GFdIMIFNg�FG�HNOFGSHJHNE�FO�RNX�fLVWJHNE�RNV�SFUUHSEIFN�PHGHLNVHGmg�FO�HdHGX�nINV�RNV�SPRGRSEHG�EPRE�RGH�SRLMHV�KXg�REEGIKLERKUH�EFg�RGIMINW�FLE�FO�FG�GHMLUEINW�OGFJg�IN�ZPFUH�FG�IN�\RGEg�OGFJ�\HGOFGJRNSH�FO�EPH�xFGng�\GFdIVHV�EPRE�MLSP�SURIJg�VRJRWHg�UFMMg�UIRKIUIEXg�VHJRNVg�SRLMH�FO�RSEIFNg�fLVWJHNE�FG�Hi\HNMH�IM�REEGIKLERKUH�EF�lIm�KFVIUX�INfLGXg�MISnNHMMg�VIMHRMH�FG�VHREPg�FG�EF�INfLGX�EF�FG�lIIm�VHMEGLSEIFN�FO�ERNWIKUH�\GF\HGEX�lFEPHG�EPRN�EPH�xFGn�IEMHUOmg�KLE�FNUX�EF�EPH�HiEHNE�SRLMHV�KX�EPH�NHWUIWHNE�RSEM�FG�FJIMMIFNM�FO�EPH�QFNEGRSEFGg�R�oLKSFNEGRSEFGg�RNXFNH�VIGHSEUX�FG�INVIGHSEUX�HJ\UFXHV�KX�EPHJg�FG�RNXFNH�OFG�ZPFMH�RSEM�EPHX�JRX�KH�UIRKUHg�UIRKUH�lRN�yzNVHJNIOIHV�QURIJMymg�GHWRGVUHMM�FO�ZPHEPHG�FG�NFE�MLSP�SURIJg�VRJRWHg�UFMMg�FG�Hi\HNMH�INVHJNIOIHV�SURIJg�IM�SRLMHV�IN�\RGE�KX�R�\RGEX�INVHJNIOIHV�PHGHLNVHGT�oLSP�FKUIWREIFN�MPRUU�\RGEX�INVHJNIOIHV�PHGHLNVHG�FG�ZPHEPHG�SFNEGRSELRU�UIRKIUIEX�OFG�INVHJNIEX�FG�UIRKIUIEX�ZIEPFLE�ORLUE�IM�MFLWPE�EF�KH�IJ\FMHV�FN�EPH�YZNHG�FG�RNX�FEPHG�\RGEX�INVHJNIOIHV�PHGHLNVHGT�{FEZIEPMERNVINW�EPH�\GHSHVINWg�IE�IM�OLGEPHG�RWGHHV�EPRE�NFEZIEPMERNVINW�RNX�\GFdIMIFN�EF�EPH�SFNEGRGX�IN�EPIM�MHSEIFN�FG�RNXZPHGH�HUMH�ZIEPIN�EPIM�QFNEGRSE�FG�FEPHGZIMH�IN�EPH�QFNEGRSE�|FSLJHNEMg�RUU�FO�EPH�VHOHNMH�RNV�INVHJNIOISREIFN�RNV�PFUV�PRGJUHMM�FKUIWREIFNM�PHGHIN�RGH�MLKfHSE�RNV�MLKFGVINREH�EF�EPH�UIJIEREIFNM�FO�RNX�R\\UISRKUH�URZM�FO�EPH�oEREH�FO�{HZ�}FGn�RNV�IN�NF�HdHNE�MPRUU�QFNEGRSEFG�NFG�RNX�FEPHG�\RGEX�KH�GHcLIGHV�EF�VHOHNV�FG�INVHJNIOX�RNX�\HGMFN�IN�dIFUREIFN�FO�MLSP�R\\UISRKUH�URZMT��zE�IM�OLGEPHG�LNVHGMEFFV�EPRE�IN�EPH�HdHNE�EPRE�R�SFLGE�FO�SFJ\HEHNE�fLGIMVISEIFN�VHEHGJINHM�EPRE�RNX�FO�EPH�INVHJNIOISREIFN�FKUIWREIFNM�PHGHLNVHG�RGH�LNHNOFGSHRKUH�IN�ZPFUH�FG�IN�\RGEg�QFNEGRSEFGkM�FKUIWREIFN�EF�INVHJNIOX�MPRUU�KH�GH\URSHV�ZIEP�EPH�MEGISEHME�HNOFGSHRKUH�INVHJNIOISREIFN�\GFdIMIFN�RUUFZRKUH�KX�MLSP�URZMT��hPH�QFNEGRSEFGkM�FKUIWREIFNM�PHGHLNVHG�MPRUU�NFE�KH�SFNMEGLHV�EF�NHWREHg�RKGIVWHg�FG�GHVLSH�FEPHG�GIWPEM�FG�FKUIWREIFNM�FO�INVHJNIEX�EPRE�ZFLUV�FEPHGZIMH�HiIME�RM�EF�R�\RGEX�FG�\HGMFN�VHMSGIKHV�IN�EPIM�oHSEIFN�~T��T�]�̂_̀u_̂�hPH�FKUIWREIFNM�SFNERINHV�IN�EPIM�oHSEIFN�~T���MPRUU�MLGdIdH�EPH�SFJ\UHEIFN�FG�HRGUIHG�Hi\IGREIFN�FG�EHGJINREIFN�FO�EPIM�QFNEGRSET]�̂_̀���xIEPFLE�UIJIEINW�oHSEIFN�~T���RKFdHg�EPH�QFNEGRSEFG�MPRUU�RVVIEIFNRUUXg�EF�EPH�OLUUHME�HiEHNE�\HGJIEEHV�KX�URZg�INVHJNIOX�RNV�PFUV�PRGJUHMM�EPH�YZNHG�RNV�IEM�KFRGV�FO�HVLSREIFNg�QFNMEGLSEIFN�jRNRWHGg�bGSPIEHSEg�QFNMEGLSEIFN�jRNRWHGkM�RNV�bGSPIEHSEkM�SFNMLUERNEMg�RNVg�KFRGV�JHJKHGMg�FOOISHGMg�RWHNEM�RNV�HJ\UFXHHM�FO�RNX�FO�EPHJ�OGFJ�RNV�RWRINME�RNX�RNV�RUU�SURIJMg�VRJRWHMg�UFMMHMg�UIRKIUIEIHMg�VHJRNVMg�SRLMHM�FO�RSEIFNg�fLVWJHNEM�FG�Hi\HNMHM�INSULVINW�KLE�NFE�UIJIEHV�EF�REEFGNHXMk�OHHM�lRNV�RUMF�INSULVINWg�ZIEPFLE�UIJIEREIFNg�REEFGNHXMk�OHHM�RNV�Hi\HNMHM�INSLGGHV�IN�RNX�R\\HRUMg�FG�RNX�HNOFGSHJHNE�FO�EPH�FKUIWREIFNM�LNVHG�EPIM�\GFdIMIFNg�FG�HNOFGSHJHNE�FO�RNX�fLVWJHNE�RNV�SFUUHSEIFN�PHGHLNVHGmg�FO�HdHGX�nINV�RNV�SPRGRSEHG�EPRE�RGH�SRLMHV�KXg�REEGIKLERKUH�EFg�RGIMH�FLE�FO�FG�GHMLUE�OGFJ�FG�RGH�IN�RNX�ZRX�
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EFGGHEIHJK�LG�MNFOH�FP�LG�QRPIK�IF�SFGIPREIFPTU�VLFORILFG�WFP�ROOHXHJ�VLFORILFGY�FZ�RG[�ORMU�FP�PHX\ORILFGU�RQQOLER]OH�IF�INH�SFGIPREIFPTU�̂FP_��]\I�FGO[�IF�INH�H̀IHGI�ER\UHJ�][�INH�GHXOLXHGI�REIU�FP�FaLUULFGU�FZ�INH�SFGIPREIFPK�R�b\]EFGIPREIFPK�RG[FGH�JLPHEIO[�FP�LGJLPHEIO[�HaQOF[HJ�][�INHa�FP�RG[FGH�ZFP�MNFUH�REIU�INH[�aR[�]H�OLR]OHc��d�efghfgiNH�F]OLXRILFGU�EFGIRLGHJ�LG�INLU�bHEILFG�jckl�UNROO�U\PVLVH�INH�EFaQOHILFG�FP�HRPOLHP�H̀QLPRILFG�FP�IHPaLGRILFG�FZ�INLU�SFGIPREIcmnop�qhd�rfgfe�s\ILHUK�PHUQFGUL]LOLILHUK�RGJ�OLaLIRILFGU�FZ�R\INFPLI[�FZ�INH�SFGUIP\EILFG�tRGRXHP�RGJ�uPENLIHEI�RU�UHI�ZFPIN�LG�INH�SFGIPREI�sFE\aHGIU�UNROO�GFI�]H�PHUIPLEIHJK�aFJLZLHJK�FP�H̀IHGJHJ�MLINF\I�MPLIIHG�EFGUHGI�FZ�INH�vMGHPK�SFGUIP\EILFG�tRGRXHPK�uPENLIHEIK�RGJ�SFGIPREIFPc�RGJ�uPENLIHEIc�SFGUHGI�UNROO�GFI�]H�\GPHRUFGR]O[�MLINNHOJcwd�rfqfg�iNH�̂LINF\I�OLaLILGX�INH�uPENLIHEITU�RGJxFP�SFGUIP\EILFG�tRGRXHPTU�PHUQFGUL]LOLILHU�RGJ�F]OLXRILFGU�IF�INH�vMGHP�RU�UHI�ZFPIN�LG�INHLP�PHUQHEILVH�RXPHHaHGIU�MLIN�INH�vMGHPK�INH�SFGUIP\EILFG�tRGRXHP�RGJ�uPENLIHEI�MLOO�QPFVLJH�RJaLGLUIPRILFG�FZ�INH�SFGIPREI�RU�JHUEPL]HJ�LG�INH�SFGIPREI�sFE\aHGIU�RGJ�MLOO�]H�INH�vMGHPTU�PHQPHUHGIRILVHU�J\PLGX�EFGUIP\EILFG�\GILO�INH�JRIH�INH�uPENLIHEI�LUU\HU�INH�ZLGRO�SHPILZLERIH�ZFP�yR[aHGIc�iNH�SFGUIP\EILFG�tRGRXHP�RGJ�uPENLIHEI�MLOO�NRVH�R\INFPLI[�IF�REI�FG�]HNROZ�FZ�INH�vMGHP�FGO[�IF�INH�H̀IHGI�QPFVLJHJ�LG�INH�SFGIPREI�sFE\aHGIUcd�rfqfq�iNH�zFP�INH�]HGHZLI�FZ�vMGHP�FGO[K�RGJ�GFI�SFGIPREIFPK�INH�uPENLIHEI�MLOO�VLULI�INH�ULIH�RI�LGIHPVROU�RQQPFQPLRIH�IF�INH�UIRXH�FZ�EFGUIP\EILFGK�FP�RU�FINHPMLUH�RXPHHJ�MLIN�INH�vMGHPK�IF�]HEFaH�XHGHPROO[�ZRaLOLRP�MLIN�INH�QPFXPHUU�RGJ�{\ROLI[�FZ�INH�QFPILFG�FZ�INH�̂FP_�EFaQOHIHJK�RGJ�IF�JHIHPaLGH�LG�XHGHPRO�LZ�INH�̂FP_�F]UHPVHJ�LU�]HLGX�QHPZFPaHJ�LG�R�aRGGHP�LGJLERILGX�INRI�INH�̂FP_K�MNHG�Z\OO[�EFaQOHIHJK�MLOO�]H�LG�REEFPJRGEH�MLIN�INH�SFGIPREI�sFE\aHGIUc�|FMHVHPK�INH�uPENLIHEI�MLOO�GFI�]H�PH{\LPHJ�IF�aR_H�H̀NR\UILVH�FP�EFGILG\F\U�FG}ULIH�LGUQHEILFGU�IF�ENHE_�INH�{\ROLI[�FP�{\RGILI[�FZ�INH�̂FP_c�iNH�uPENLIHEI�MLOO�GFI�NRVH�EFGIPFO�FVHPK�ENRPXH�FZK�FP�PHUQFGUL]LOLI[�ZFP�INH�EFGUIP\EILFG�aHRGUK�aHINFJUK�IHENGL{\HUK�UH{\HGEHU�FP�QPFEHJ\PHUK�FP�ZFP�INH�URZHI[�QPHER\ILFGU�RGJ�QPFXPRaU�LG�EFGGHEILFG�MLIN�INH�̂FP_K�ULGEH�INHUH�RPH�UFOHO[�INH�SFGIPREIFPTU�PLXNIU�RGJ�PHUQFGUL]LOLILHU�\GJHP�INH�SFGIPREI�sFE\aHGIUc�vG�INH�]RULU�FZ�INH�ULIH�VLULIUK�INH�uPENLIHEI�MLOO�_HHQ�INH�vMGHP�RGJ�INH�SFGUIP\EILFG�tRGRXHP�PHRUFGR]O[�LGZFPaHJ�R]F\I�INH�QPFXPHUU�RGJ�{\ROLI[�FZ�INH�QFPILFG�FZ�INH�̂FP_�EFaQOHIHJK�RGJ�QPFaQIO[�PHQFPI�IF�INH�vMGHP�RGJ�SFGUIP\EILFG�tRGRXHP�_GFMG�JHVLRILFGU�ZPFa�INH�SFGIPREI�sFE\aHGIU�RGJ�JHZHEIU�RGJ�JHZLELHGELHU�F]UHPVHJ�LG�INH�̂FP_c��d�rfqfqfg�iNH�vMGHP�LU�HGILIOHJ�IF�PHLa]\PUHaHGI�ZPFa�INH�SFGIPREIFP�ZFP�RaF\GIU�QRLJ�IF�INH�uPENLIHEI�ZFP�ULIH�VLULIU�aRJH�GHEHUURP[�][�INH�ZR\OI�FZ�INH�SFGIPREIFPK�ZRLO\PH�IF�aRLGIRLG�INH�yPF~HEI�bENHJ\OH�FP�ZFP�JHZHEIU�RGJ�JHZLELHGELHU�LG�INH�^FP_c�iNH�vMGHP�aR[�UHH_�PHLa]\PUHaHGI�Q\PU\RGI�IF�INH�QPFEHJ\PHU�UHI�ZFPIN�LG�INHUH��HGHPRO�SFGJLILFGUcd�rfqfqfq�iNH�vMGHP�LU�HGILIOHJ�IF�PHLa]\PUHaHGI�ZPFa�INH�SFGIPREIFP�ZFP�RaF\GIU�QRLJ�IF�INH�SFGUIP\EILFG�tRGRXHP�ZFP�ULIH�VLULIU�aRJH�GHEHUURP[�][�INH�ZR\OI�FZ�INH�SFGIPREIFPK�ZRLO\PH�IF�aRLGIRLG�INH�yPF~HEI�bENHJ\OH�FP�ZFP�JHZHEIU�RGJ�JHZLELHGELHU�LG�INH�̂FP_c��iNH�vMGHP�aR[�UHH_�PHLa]\PUHaHGI�Q\PU\RGI�IF�INH�QPFEHJ\PHU�UHI�ZFPIN�LG�INHUH��HGHPRO�SFGJLILFGUcd�rfqfe�iNH�SFGUIP\EILFG�tRGRXHP�UNROO�QPFVLJH�FGH�FP�aFPH�PHQPHUHGIRILVHU�MNF�UNROO�]H�LG�RIIHGJRGEH�RI�INH�yPF~HEI�ULIH�MNHGHVHP�INH�̂FP_�LU�]HLGX�QHPZFPaHJc�iNH�zFP�INH�]HGHZLI�FZ�INH�vMGHP�FGO[K�RGJ�GFI�INH�SFGIPREIFPK�INH�SFGUIP\EILFG�tRGRXHP�MLOO�JHIHPaLGH�LG�XHGHPRO�LZ�INH�̂FP_�F]UHPVHJ�LU�]HLGX�QHPZFPaHJ�LG�REEFPJRGEH�MLIN�INH�SFGIPREI�sFE\aHGIUK�MLOO�_HHQ�INH�vMGHP�RGJ�uPENLIHEI�PHRUFGR]O[�LGZFPaHJ�FZ�INH�QPFXPHUU�FZ�INH�̂FP_K�RGJ�MLOO�QPFaQIO[�PHQFPI�IF�INH�vMGHP�RGJ�uPENLIHEI�_GFMG�JHVLRILFGU�ZPFa�INH�SFGIPREI�sFE\aHGIU�RGJ�INH�aFUI�PHEHGI�yPF~HEI�UENHJ\OHK�RGJ�JHZHEIU�RGJ�JHZLELHGELHU�F]UHPVHJ�LG�INH�̂FP_c�iNLU�UNROO�GFI�]H�JHHaHJ�RU�RG[�I[QH�FZ�OLaLIRILFG�FG�INH�SFGUIP\EILFG�tRGRXHPTU�PHUQFGUL]LOLILHU�RGJ�F]OLXRILFGU�IF�INH�vMGHP�RU�UHI�ZFPIN�LG�LIU�RXPHHaHGI�MLIN�INH�vMGHPcwd�rfqf����������������f�iNH�vMGHP�UNROO�EFaa\GLERIH�MLIN�INH�SFGIPREIFP�RGJ�INH�SFGUIP\EILFG�tRGRXHPTU�EFGU\OIRGIU�INPF\XN�INH�SFGUIP\EILFG�tRGRXHP��������������������������������������n�������������f��̀EHQI�RU�FINHPMLUH�QPFVLJHJ�LG�INH�SFGIPREI�sFE\aHGIU�FP�MNHG�JLPHEI�EFaa\GLERILFGU�NRVH�]HHG�UQHELROO[�R\INFPL�HJK�INH�SFGIPREIFP�UNROO�HGJHRVFP�IF�EFaa\GLERIH�MLIN�INH�vMGHP�INPF\XN�INH�SFGUIP\EILFG�tRGRXHP�RGJ�UNROO�EFGIHaQFPRGHF\UO[�QPFVLJH�INH�URaH�EFaa\GLERILFGU�IF�INH�uPENLIHEI�R]F\I�aRIIHPU�RPLULGX�F\I�FZ�FP�PHORILGX�IF�INH�
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EFGHIJKH�LFKMNOGHPQ�RSO�TUGOI�JGV�EFGPHIMKHWFG�XJGJYOI�PSJZZ�WGKZMVO�HSO�[IKSWHOKH�WG�JZZ�KFNNMGWKJHWFGP�HSJH�IOZJHO�HF�FI�J\\OKH�HSO�[IKSWHOKH]P�POÎWKOP�FI�_IF\OPPWFGJZ�IOP_FGPẀWZWHWOPQ�RSO�TUGOI�PSJZZ�_IFN_HZa�GFHW\a�HSO�[IKSWHOKH�F\�HSO�PM̀PHJGKO�F\�JGa�VWIOKH�KFNNMGWKJHWFGP�̀OHUOOG�HSO�TUGOI�JGV�HSO�EFGPHIMKHWFG�XJGJYOI�FHSOIUWPO�IOZJHWGY�HF�HSO�bIFcOKHQ�EFNNMGWKJHWFGP�LFKMNOGHP�FI�HSO�JIKSWHOKHP�POÎWKOP�FI�_IF\OPPWFGJZ�IOP_FGPẀWZWHWOP�Q�dG�GF�KWIKMNPHJGKOP�PSJZZ�HSO�EFGHIJKHFI�KFNNMGWKJHO�UWHS�TUGOI]P�PHJ\\�FHSOI�HSJG�HSFPO�Oe_IOPPZa�JMHSFIWfOVQ�RSO�TUGOI�NJa�YOGOIJZZa�KFNNMGWKJHO�UWHS�HSO�EFGHIJKHFI�HSIFMYS�HSO�EFGPHIMKHWFG�XJGJYOIg�̀MH�HSOIO�PSJZZ�̀O�GF�ZWNWHJHWFG�FG�TUGOI]P�IWYSH�HF�VWIOKHZa�KFNNMGWKJHWFG�UWHS�EFGHIJKHFIQ�hSOG�EFGHIJKHFI�IOP_FGVP�HF�TUGOI�\FZZFUWGY�J�VWIOKH�KFNNMGWKJHWFG�\IFN�TUGOI�HF�EFGHIJKHFIg�EFGHIJKHFI�PSJZZ�KFGHON_FIJGOFMPZa�_IF̂WVO�J�KF_a�F\�HSO�PJNO�KFNNMGWKJHWFGP�HF�HSO�EFGPHIMKHWFG�XJGJYOIQ�EFGHIJKHFI]P�KFNNMGWKJHWFGP�̀a�JGV�UWHS�HSO�[IKSWHOKH]P�KFGPMZHJGHP�PSJZZ�̀O�HSIFMYS�HSO�[IKSWHOKHQ�EFNNMGWKJHWFGP�̀a�JGV�UWHS�iM̀KFGHIJKHFIP�JGV�PM__ZWOIP�PSJZZ�̀O�HSIFMYS�HSO�EFGHIJKHFIQ�EFNNMGWKJHWFGP�̀a�JGV�UWHS�FHSOI�NJHOIWJZ�PM__ZWOIP�PSJZZ�YOGOIJZZa�̀O�HSIFMYS�HSO�EFGHIJKHFIg�̀MH�HSOIO�PSJZZ�̀O�GF�ZWNWHJHWFG�FG�EFGPHIMKHWFG�XJGJYOI]Pg�TUGOI]Pg�JGV�[IKSWHOKH]P�IWYSH�HF�VWIOKHZa�KFNNMGWKJHWFG�UWHS�iM̀KFGHIJKHFIP�JGV�NJHOIWJZ�PM__ZWOIP�JP�HSOa�VOON�GOKOPPJIa�WG�HSOWI�VWPKIOHWFGQ�EFGHIJKHFI]P�KFNNMGWKJHWFGP�̀a�JGV�UWHS�FHSOI�XMZHW_ZO�bIWNO�EFGHIJKHFIP�PSJZZ�̀O�HSIFMYS�HSO�EFGPHIMKHWFG�XJGJYOIQ�EFNNMGWKJHWFGP�XJGJYOI�JGV�PSJZZ�̀O�KFGHON_FIJGOFMPZa�_IF̂WVOV�HF�HSO�[IKSWHOKH�W\�HSFPO�KFNNMGWKJHWFGP�JIO�J̀FMH�NJHHOIP�JIWPWGY�FMH�F\�FI�IOZJHOV�HF�HSO�EFGHIJKH�LFKMNOGHPQ�EFGHIJKHFI]P�KFNNMGWKJHWFGP�̀a�JGV�UWHS�HSO�TUGOI]P�FUG�\FIKOP�JGV�iO_JIJHO�EFGHIJKHFIP�PSJZZ�̀O�HSIFMYS�HSO�TUGOIQRSO�EFGHIJKH�LFKMNOGHP�NJa�P_OKW\a�FHSOI�KFNNMGWKJHWFG�_IFHFKFZPQjklm�nop�qrsrt�RSO�[IKSWHOKH�JGV�EFGPHIMKHWFG�XJGJYOI�SĴO�JMHSFIWHa�HF�IOcOKH�hFIu�HSJH�VFOP�GFH�KFG\FIN�HF�HSO�EFGHIJKH�LFKMNOGHPg�LFKMNOGHP�JGV�UWZZ�GFHW\a�OJKS�FHSOI�J̀FMH�HSO�IOcOKHWFGQ�RSO�EFGPHIMKHWFG�XJGJYOI�PSJZZg�\FI�HSO�̀OGO\WH�F\�HSO�TUGOI�FGZag�VOHOINWGO�WG�YOGOIJZ�USOHSOI�HSO�hFIu�F\�HSO�EFGHIJKHFI�WP�̀OWGY�_OI\FINOV�WG�JKKFIVJGKO�UWHS�HSO�IOvMWIONOGHP�F\�HSO�EFGHIJKH�LFKMNOGHP�JGV�GFHW\a�HSO�TUGOIg�EFGHIJKHFI�JGV�[IKSWHOKH�F\�VO\OKHP�JGV�VO\WKWOGKWOP�WG�HSO�hFIuQ�hSOGÔOI�HSO�EFGPHIMKHWFG�XJGJYOI�KFGPWVOIP�WH�GOKOPPJIa�FI�JV̂WPJ̀ZOg�HSO�EFGPHIMKHWFG�XJGJYOI�UWZZ�SĴO�JMHSFIWHa�HF�IOvMWIO�JVVWHWFGJZ�WGP_OKHWFG�FI�HOPHWGY�F\�HSO�hFIu�WG�JKKFIVJGKO�UWHS�iOKHWFGP�wxQyQz�JGV�wxQyQxg�wxQ{Qz�JGV�wxQ{Qxg�M_FG�UIWHHOG�JMHSFIWfJHWFG�F\�HSO�TUGOIg�USOHSOI�FI�GFH�HSO�PMKS�hFIu�WP�\J̀IWKJHOVg�WGPHJZZOV�FI�KFN_ZOHOVQ�RSO�\FIOYFWGY�JMHSFIWHa�F\�HSO�EFGPHIMKHWFG�XJGJYOI�UWZZ�̀O�PM̀cOKH�HF�HSO�_IF̂WPWFGP�F\�iOKHWFGP�yQzQw|�HSIFMYS�yQzQz}�WGKZMPŴOg�UWHS�IOP_OKH�HF�WGHOI_IOHJHWFGP�JGV�VOKWPWFGP�F\�HSO�[IKSWHOKHQ�~FUÔOIg�GOWHSOI�HSO�[IKSWHOKH]P�GFI�HSO�EFGPHIMKHWFG�XJGJYOI]P�JMHSFIWHa�HF�JKH�MGVOI�HSWP�iOKHWFG�yQzQ|�GFI�J�VOKWPWFG�NJVO�̀a�OWHSOI�F\�HSON�WG�YFFV�\JWHS�OWHSOI�HF�OeOIKWPO�FI�GFH�HF�OeOIKWPO�PMKS�JMHSFIWHa�PSJZZ�YŴO�IWPO�HF�J�VMHa�FI�IOP_FGPẀWZWHa�F\�HSO�[IKSWHOKH�FI�HSO�EFGPHIMKHWFG�XJGJYOI�HF�HSO�EFGHIJKHFIg�iM̀KFGHIJKHFIPg�NJHOIWJZ�JGV�OvMW_NOGH�PM__ZWOIPg�HSOWI�JYOGHP�FI�ON_ZFaOOPg�FI�FHSOI�_OIPFGP�_OI\FINWGY�JGa�F\�HSO�hFIuQ�p�qrsr���RSO�[IKSWHOKH�UWZZ�IÔWOU�JGV�J__IF̂Og�FI�HJuO�FHSOI�J__IF_IWJHO�JKHWFG�M_FGg�HSO�EFGHIJKHFI]P�PM̀NWHHJZP�PMKS�JP�iSF_�LIJUWGYPg�bIFVMKH�LJHJg�JGV�iJN_ZOPg�̀MH�FGZa�\FI�HSO�ZWNWHOV�_MI_FPO�F\�KSOKuWGY�\FI�KFG\FINJGKO�UWHS�WG\FINJHWFG�YŴOG�JGV�HSO�VOPWYG�KFGKO_H�Oe_IOPPOV�WG�HSO�EFGHIJKH�LFKMNOGHPQ�RSO�[IKSWHOKH]P�JKHWFG�UWZZ�̀O�HJuOG�WG�JKKFIVJGKO�UWHS�HSO�PM̀NWHHJZ�PKSOVMZO�J__IF̂OV�̀a�HSO�[IKSWHOKH�FIg�WG�HSO�J̀POGKO�F\�JG�J__IF̂OV�PM̀NWHHJZ�PKSOVMZOg�UWHS�IOJPFGJ̀ZO�_IFN_HGOPP�USWZO�JZZFUWGY�PM\\WKWOGH�HWNO�WG�HSO�[IKSWHOKH]P�_IF\OPPWFGJZ�cMVYNOGH�HF�_OINWH�JVOvMJHO�IÔWOUQ��_FG�HSO�[IKSWHOKH]P�KFN_ZOHOV�IÔWOUg�HSO�[IKSWHOKH�PSJZZ�HIJGPNWH�WHP�PM̀NWHHJZ�IÔWOU�HF�HSO�EFGPHIMKHWFG�XJGJYOIQjklm�n�p�qrsr�n�RSO�EFGPHIMKHWFG�XJGJYOI�UWZZ�_IO_JIO�ESJGYO�TIVOIP�JGV�EFGPHIMKHWFG�ESJGYO�LWIOKHŴOPQ[IKSWHOKH�UWZZ�_IO_JIO�ESJGYO�TIVOIPg�EFGPHIMKHWFG�ESJGYO�LWIOKHŴOP�JGV�[ZZFUJGKO�ESJGYO�[MHSFIWfJHWFGPQ�p�qrsr���d\�HSO�TUGOI�JGV�[IKSWHOKH�JYIOOg�HSO�[IKSWHOKH�UWZZ�_IF̂WVO�FGO�FI�NFIO�bIFcOKH�IO_IOPOGHJHŴOP�HF�JPPWPH�WG�KJIIaWGY�FMH�HSO�[IKSWHOKH]P�IOP_FGPẀWZWHWOP�JH�HSO�PWHOQ�RSO�VMHWOPg�IOP_FGPẀWZWHWOP�JGV�ZWNWHJHWFGP�F\�JMHSFIWHa�F\�HSO�bIFcOKH�IO_IOPOGHJHŴOP�PSJZZ�̀O�JP�POH�\FIHS�WG�JG�OeSẀWH�HF�̀O�WGKFI_FIJHOV�WG�HSO�EFGHIJKH�LFKMNOGHPQ�RSO�TUGOI�PSJZZ�GFHW\a�HSO�EFGPHIMKHWFG�XJGJYOI�F\�JGa�KSJGYO�WG�HSO�VMHWOPg�IOP_FGPẀWZWHWOP�JGV�ZWNWHJHWFGP�F\�JMHSFIWHa�F\�HSO�bIFcOKH�IO_IOPOGHJHŴOPQ�
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E�FGHGIJ�KLMNOPONMQMRSLT�QLU�UNVRTRSLT�SW�MXN�YOVXRMNVM�ZR[[�\N�VSLTRTMNLM�ZRMX�MXN�RLMNLM�SW]�QLU�ONQTSLQ\[̂�RLWNOQ\[N�WOS_]�MXN�̀SLMOQVM�aSVb_NLMT�QLU�ZR[[�\N�RL�ZORMRLc�SO�RL�MXN�WSO_�SW�UOQZRLcTd�eXNL�_QfRLc�TbVX�RLMNOPONMQMRSLT�QLU�UNVRTRSLT]�MXN�YOVXRMNVM�ZR[[�NLUNQgSO�MS�TNVbON�WQRMXWb[�PNOWSO_QLVN�\̂�\SMX�hZLNO�QLU�̀SLMOQVMSO]�ZR[[�LSM�TXSZ�PQOMRQ[RM̂�MS�NRMXNO]�MXN�̀SLMOQVMSO]�QLU�ZR[[�LSM�\N�[RQ\[N�WSO�ONTb[MT�SW�RLMNOPONMQMRSLT�SO�UNVRTRSLT�TS�ONLUNONU�RL�cSSU�WQRMXdiE�FGHGHI�jXN�̀SLTMObVMRSL�kQLQcNO�ZR[[�ONVNRgN�QLU�ONgRNZ�ONlbNTMT�WSO�RLWSO_QMRSL�mnoKTp�WOS_�MXN�̀SLMOQVMSO]�QLU�WSOZQOU�NQVX�ONlbNTM�WSO�RLWSO_QMRSL�MS�MXN�YOVXRMNVM]�ZRMX�MXN�̀SLTMObVMRSL�kQLQcNOqT�ONVS__NLUQMRSLd�jXN�YOVXRMNVM�ZR[[�ONgRNZ�QLU�ONTPSLU�RL�ZORMRLc]�MXOSbcX�MXN�̀SLTMObVMRSL�kQLQcNO]�MS�ONlbNTMT�WSO�RLWSO_QMRSL�Q\SbM�MXN�S̀LMOQVM�aSVb_NLMTd�jXN�̀SLTMObVMRSL�kQLQcNOqT�ONVS__NLUQMRSL�QLU�MXN�YOVXRMNVMqT�ONTPSLTN�MS�NQVX�ONlbNTM�ZR[[�\N�_QUN�RL�ZORMRLc�ZRMXRL�QL̂�MR_N�[R_RMT�QcONNU�bPSL�SO�SMXNOZRTN�ZRMX�ONQTSLQ\[N�POS_PMLNTTd�KW�QPPOSPORQMN]�MXN�YOVXRMNVM�ZR[[�PONPQON�QLU�RTTbN�TbPP[N_NLMQ[�aOQZRLcT�QLU�rPNVRWRVQMRSLT�RL�ONTPSLTN�MS�MXN�ONlbNTMT�WSO�RLWSO_QMRSLdE�FGHGHIGI�sORSO�MS�Tb\_RMMRLc�NQVX�noK]�̀SLMOQVMSO�TXQ[[�WROTM�VQONWb[[̂�TMbÛ�QLU�VS_PQON�MXN�̀SLMOQVM�aSVb_NLMT]�WRN[U�VSLURMRSLT]�SMXNO�hZLNO�POSgRUNU�RLWSO_QMRSL]�̀SLMOQVMSO�PONPQONU�VSSOURLQMRSL�aOQZRLcT]�QLU�PORSO�sOStNVM�VSOONTPSLUNLVN�QLU�USVb_NLMQMRSL�MS�UNMNO_RLN�MXQM�MXN�RLWSO_QMRSL�MS�\N�ONlbNTMNU�RT�LSM�ONQTSLQ\[̂�S\MQRLQ\[N�WOS_�TbVX�TSbOVNTd�uQVX�noK�TXQ[[�RUNLMRŴ�MXN�TPNVRWRV�TSbOVNT�ZXRVX�ZNON�ONgRNZNU�\̂�MXN�̀SLMOQVMSO�RL�QL�NWWSOM�MS�UNMNO_RLN�MXN�RLWSO_QMRSL�ONlbNTMNU]�QLU�Q�TMQMN_NLM�MS�MXN�NWWNVM�MXQM�MXN�RLWSO_QMRSL�\NRLc�ONlbNTMNU�VSb[U�LSM�\N�UNMNO_RLNU�WOS_�TbVX�TSbOVNTdE�FGHGHIGv�jXN�̀SLMOQVMSO�TXQ[[�ONR_\bOTN�MXN�hZLNO�Q_SbLMT�VXQOcNU�MS�MXN�hZLNO�\̂�MXN�YOVXRMNVM�WSO�ONTPSLURLc�MS�S̀LMOQVMSO�ONlbNTMT�WSO�RLWSO_QMRSL�ZXNON�TbVX�RLWSO_QMRSL�RT�QgQR[Q\[N�MS�MXN�̀SLMOQVMSO�WOS_�Q�VQONWb[�TMbÛ�QLU�VS_PQORTSL�SW�MXN�̀SLMOQVM�aSVb_NLMT]�WRN[U�VSLURMRSLT]�SMXNO�hZLNO�POSgRUNU�RLWSO_QMRSL]�̀SLMOQVMSO�PONPQONU�VSSOURLQMRSL�aOQZRLcT]�SO�PORSO�sOStNVM�VSOONTPSLUNLVN�SO�USVb_NLMQMRSLdwxyz�vHE�{GIGI�Y�rb\VSLMOQVMSO�RT�Q�PNOTSL�SO�NLMRM̂�ZXS�XQT�Q�URONVM�VSLMOQVM�ZRMX�MXN�̀SLMOQVMSO�MS�PNOWSO_�Q�PSOMRSL�SW�MXN�eSOf�QM�MXN�TRMNd�TRMN�SO�MS�SMXNOZRTN�WbOLRTX�[Q\SO]�_QMNORQ[�SO�SMXNO�TNOgRVNT�ZRMX�ONTPNVM�MS�Q�PSOMRSL�SW�MXN�eSOf]�QLU�RLV[bUNT]�\bM�RT�LSM�[R_RMNU�MS]�rPNVRQ[RTMT]�rPNVRQ[M̂�̀SLMOQVMSO]�QLU�jOQUN�rb\VSLMOQVMSOTdd�jXN�MNO_�|rb\VSLMOQVMSO|�RT�ONWNOONU�MS�MXOSbcXSbM�MXN�̀SLMOQVM�aSVb_NLMT�QT�RW�TRLcb[QO�RL�Lb_\NO�QLU�_NQLT�Q�rb\VSLMOQVMSO�SO�QL�QbMXSOR}NU�ONPONTNLMQMRgN�SW�MXN�rb\VSLMOQVMSOd�jXN�MNO_�|rb\VSLMOQVMSO|�USNT�LSM�RLV[bUN�SMXNO�̀SLMOQVMSOT�SO�rNPQOQMN�S̀LMOQVMSOT�SO�MXN�Tb\VSLMOQVMSOT�SW�SMXNO�̀SLMOQVMSOT�SO�rNPQOQMN�̀SLMOQVMSOTdE�{GIGH�Y�rb\~Tb\VSLMOQVMSO�RT�Q�PNOTSL�SO�NLMRM̂�ZXS�XQT�Q�URONVM�SO�RLURONVM�VSLMOQVM�ZRMX�Q�rb\VSLMOQVMSO�MS�PNOWSO_�Q�PSOMRSL�SW�MXN�eSOf�QM�MXN�TRMNd�TRMN�SO�MS�SMXNOZRTN�WbOLRTX�[Q\SO]�_QMNORQ[�SO�SMXNO�TNOgRVNT�ZRMX�ONTPNVM�MS�Q�PSOMRSL�SW�MXN�eSOfd�jXN�MNO_�|rb\~Tb\VSLMOQVMSO|�RT�ONWNOONU�MS�MXOSbcXSbM�MXN�̀SLMOQVM�aSVb_NLMT�QT�RW�TRLcb[QO�RL�Lb_\NO�QLU�_NQLT�Q�rb\~Tb\VSLMOQVMSO�SO�QL�QbMXSOR}NU�ONPONTNLMQMRgN�SW�MXN�rb\~Tb\VSLMOQVMSOdE�{GIGv��L[NTT�SMXNOZRTN�TMQMNU�RL�MXN�̀SLMOQVM�aSVb_NLMT�SO�MXN�\RUURLc�ONlbRON_NLMT]�MXN�̀SLMOQVMSO]�QT�TSSL�QT�POQVMRVQ\[N�QWMNO�QZQOU�SW�MXN�̀SLMOQVM]�TXQ[[�WbOLRTX�RL�ZORMRLc�MS�MXN�hZLNO�MXOSbcX�MXN�̀SLTMObVMRSL�kQLQcNO�MXN�LQ_NT�SW�MXN�rb\VSLMOQVMSOT�SO�TbPP[RNOT�WSO�NQVX�SW�MXN�PORLVRPQ[�PSOMRSLT�SW�MXN�eSOfd�jXN�̀SLMOQVMSO�TXQ[[�LSM�VSLMOQVM�ZRMX�QL̂�rb\VSLMOQVMSO�SO�TbPP[RNO�MS�ZXS_�MXN�hZLNO�SO�̀SLTMObVMRSL�kQLQcNO�SO�YOVXRMNVM�XQT�_QUN�ONQTSLQ\[N�ZORMMNL�S\tNVMRSL�QWMNO�ONVNRPM�SW�MXN�̀SLMOQVMSOqT�[RTM�SW�rb\VSLMOQVMSOT�QLU�TbPP[RNOTd�jXN�̀SLMOQVMSO�TXQ[[�POSPSTN�QLSMXNO�rb\VSLMOQVMSO�MS�ZXS_�MXN�hZLNO]�̀SLTMObVMRSL�kQLQcNO�QLU�YOVXRMNVM�XQgN�LS�ONQTSLQ\[N�S\tNVMRSLTd��S�RLVONQTN�RL�MXN�̀SLMOQVM�rb_�SO�N�MNLTRSL�SW�MXN�̀SLMOQVM�jR_N�TXQ[[�\N�Q[[SZNU�ZXNON�Q�rb\VSLMOQVMSO�RT�ONtNVMNU�\̂�MXN�hZLNO]�̀SLTMObVMRSL�kQLQcNO�SO�YOVXRMNVM�ZXS�RT�UNN_NU�bLlbQ[RWRNU�MS�PNOWSO_�MXN�PQOMRVb[QO�ZSOf�Tb\VSLMOQVMNU�\̂�MXN�̀SLMOQVMSO�SO�SMXNOZRTN�LSM�ONTPSLTR\[N]�SO�XQgRLc�MSS�_QL̂�VbOONLM�POStNVMT�XQLU[NU�\̂�RLTbWWRVRNLM�PNOTSLLN[d�
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E�FGHGI�JKK�LMNOPQRSTORPSU�PV�TQW�RXYS�PS�UZYOXTKRW�TSY�SY[MXSY\�RP�NY�NPMQ\�NW�TQ\�OP]ZKW�̂XR_�R_Y�̀SPaYOR�bTNPS�JcSYY]YQR�TQQYdY\�RP�TQ\�]T\Y�T�ZTSR�PV�R_YUY�ePQ\XRXPQUG��JKK�LMNOPQRSTORPSU�PV�TQW�RXYS�PS�UZYOXTKRW�TSY�SY[MXSY\G�E�FGf�ĴTS\�PV�LMNOPQRSTORU�TQ\�gR_YS�ePQRSTORU�VPS�̀PSRXPQU�PV�R_Y�hPSiE�FGf�ĴTS\�PV�LMNOPQRSTORU�TQ\�gR_YS�ePQRSTORU�VPS�̀PSRXPQU�PV�R_Y�hPSiE�FGfGH�jklmnn�opqmrstnm�npupmv�tk�pqm�wokpruxp�yoxz{mkpn|�pqm�wokpruxpor|�yoxz{mkpn�or�pqm�}tvvtk~�rm�ztrm{mkpn|�pqm�wokpruxpor�|�un�nook�un��ruxptxu}lm�u�pmr�usurv�o��pqm�wokpruxp|�nqull�kopt���tk�srtptk~�pqm�woknprzxptok��uku~mr|��or�rm�tms�}��pqm��skmr|�woknprzxptok��uku~mr�ukv��rxqtpmxp|�o��pqm��mrnokn�or�mkptptmn��ro�onmv��or�muxq��rtkxt�ul��orptok�o��pqm��or�|�tkxlzvtk~�pqonm�sqo�urm�po��zrktnq�{upmrtuln�or�m�zt�{mkp��u}rtxupmv�po�u�n�mxtul�vmnt~k��vmnt~k��or�muxq��rtkxt�ul��orptok�o��pqm��or����tpqtk����vu�n�o��rmxmt�p�o��pqm�tk�or{uptok|�pqm�woknprzxptok��uku~mr�{u��kopt���pqm�wokpruxpor�sqmpqmr�pqm��skmr|�pqm�woknprzxptok��uku~mr�or�pqm��rxqtpmxp�����qun�rmunoku}lm�o}�mxptok�po�uk��nzxq��ro�onmv��mrnok�or�mkptp��or|�����rm�ztrmn�uvvtptokul�pt{m��or�rm�tms���utlzrm�o��pqm�woknprzxptok��uku~mr�po��ro�tvm�koptxm�stpqtk�pqm����vu���mrtov�nqull�xoknptpzpm�koptxm�o��ko�rmunoku}lm�o}�mxptok�J̀�����E�FGfGF��qm�wokpruxpor�nqull��mr�or{�up�lmunp�psmkp����������mrxmkp�o��pqm�xonp�o��pqm�wokpruxp��kop�tkxlzvtk~�pqm�xonpn�o��{upmrtuln|�tknzrukxm|�}okvn|�nz}{tppuln�ukv�nt{tlur�tpm{n��stpq�tpn�osk�m{�lo�mmn�� GH unnt~k{mkp�tn�m��mxpt�m�okl��u�pmr�pmr{tkuptok�o��pqm�wokpruxp�}��pqm��skmr��or�xuznm��zrnzukp�po��mxptok�������zrnzukp�po��rptxlm����ukv�okl���or�pqonm�nz}xokpruxp�u~rmm{mkpn�pqup�pqm��skmr�uxxm�pn�}��kopt��tk~�pqm��z}xokpruxpor�ukv�wokpruxpor��wokpruxpor�tk�srtptk~��ukv��qmk�pqm��skmr�uxxm�pn�pqm�unnt~k{mkp�o��u�nz}xokpruxp�u~rmm{mkp|�pqm��skmr�unnz{mn�pqm�wokpruxpor�n�rt~qpn�ukv�o}lt~uptokn�zkvmr�pqm�nz}xokpruxp�pqm�nz}xokpruxp��ro{�ukv�u�pmr�pqm�vupm�ok�sqtxq��skmr�vmpmr{tkmn�po�uxxm�p�uk��nz}xokpruxp�u~rmm{mkpn�n�����ll�nz{n�vzm�ukv�ostk~�}��wokpruxpor�po�uk���z}xokpruxpor�n��ukv�or�nz��ltmr�n���or��or���mr�or{mv�or�{upmrtul�nz��ltmv��rtor�po�pqm�vupm�o���skmr�n�mlmxptok�po�uxxm�p�unnt~k{mkp�o��nzxq�nz}xokpruxp�u~rmm{mkp�n��ukv�or��zrxqunm�orvmr�n��nqull�xoknptpzpm�u�vm}p�}mpsmmk�nzxq��z}xokpruxpor�n��{upmrtul�nz��ltmr�n��ukv�wokpruxpor��wokpruxpor�nqull�vmlt�mr�ux�koslmv~{mkp�tk��or{�ukv�nz}npukxm�nuptn�uxpor��po��skmr��ro{�muxq�o��tpn��z}xokpruxporn�ukv�nz��ltmrn�o��pqm�xokptk~mkp�unnt~k{mkp�vmnxrt}mv�qmrmtk�sqmkm�mr�rm�zmnpmv�}���skmr�tk�srtptk~���E�FGIGf�j�ok�nzxq�unnt~k{mkp|�t��pqm��or��qun�}mmk�nzn�mkvmv��or�{orm�pquk����vu�n|�pqm��z}xokpruxpor�n�xo{�mknuptok�nqull�}m�m�ztpu}l��uv�znpmv��or�tkxrmunmn�tk�xonp�rmnzlptk~��ro{�pqm�nzn�mkntok�E�FGIG��j�ok�unnt~k{mkp�po�pqm��skmr�zkvmr�pqtn��mxptok����|�pqm��skmr�{u���zrpqmr�unnt~k�pqm�nz}xokpruxp�po�u�nzxxmnnor�wokpruxpor�or�opqmr�mkptp������pqm��skmr�unnt~kn�pqm�nz}xokpruxp�po�u�nzxxmnnor�wokpruxpor�or�opqmr�mkptp�|�pqm��skmr�nqull�km�mrpqmlmnn�rm{utk�lm~ull��rmn�oknt}lm��or�ull�o��pqm�nzxxmnnor�wokpruxpor�n�o}lt~uptokn�zkvmr�pqm�nz}xokpruxp��mkptp���E� GHGH��qm�pmr{�¡�m�urupm�wokpruxpor�n�¡�nqull�{muk�opqmr�xokpruxporn�rmputkmv�}��pqm��skmr�zkvmr�nm�urupm�u~rmm{mkpn���qm��skmr�rmnmr�mn�pqm�rt~qp�po��mr�or{�xoknprzxptok�or�o�mruptokn�rmlupmv�po�pqm�¢ro�mxp�stpq�pqm��skmr�n�osk��orxmn|�ukv�stpq��m�urupm�wokpruxporn�rmputkmv�zkvmr�wokvtptokn�o��pqm�wokpruxp�nz}npukptull��nt{tlur�po�pqonm�o��pqtn�wokpruxp|�tkxlzvtk~�pqonm��ro�tntokn�o��pqm�wokvtptokn�o��pqm�wokpruxp��orxmn�sqtxq�tkxlzvm��mrnokn�or�mkptptmn�zkvmr�nm�urupm�xokpruxpn�kop�uv{tktnpmrmv�}��pqm�woknprzxptok��uku~mr|�ukv�po�usurv�opqmr�xokpruxpn�tk�xokkmxptok�stpq�opqmr��orptokn�o��pqm�¢ro�mxp�or�opqmr�xoknprzxptok�or�o�mruptokn�ok�pqm�ntpm�zkvmr�wokvtptokn�o��pqm�wokpruxp�tvmkptxul�or�nz}npukptull��nt{tlur�po�pqmnm�tkxlzvtk~�pqonm��orptokn�rmlupmv�po�tknzrukxm�ukv�sut�mr�o��nz}ro~uptok������pqm�wokpruxpor�xlut{n�pqup�vmlu��or�uvvtptokul�xonp�tn�tk�ol�mv�}mxuznm�o��nzxq�uxptok�}��pqm��skmr�n�osk��orxmn�or�}��opqmr�¢rt{m�wokpruxporn|�pqm�wokpruxpor�nqull�{u�m�nzxq�wlut{�un��ro�tvmv�tk��rptxlm����E� GHGHGH��qozlv�pqm�wokpruxpor�nznputk�uk��vu{u~m�or�vmlu��pqroz~q�uk��uxp�or�o{tnntok�o��uk��opqmr�wokpruxpor�qu�tk~�u�xokpruxp�stpq�pqm��skmr��or�pqm�vmlt�mr��o��{upmrtuln|�nz��ltmn|�m�zt�{mkp|��lukp�or�u��ltukxmn|�or�nqozlv�pqm�wokpruxpor�nznputk�uk��vu{u~m�or�vmlu��pqroz~q�uk��uxp�or�o{tnntok�o��u��z}xokpruxpor|�pqm�wokpruxp�nqull�qu�m�ko�
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EFGHI�GJGHKLM�MNO�PQKOR�SR�MNOHR�TRENHMOEML�USR�LVEN�WGIGJO�SR�WOFGX�YVM�LNGFF�NGZO�G�RHJNM�MS�ROESZOR�SR�MS�EFGHI�WGIGJO�SKFX�URSI�MNO�SMNOR�[SKMRGEMSR�SR�\VYESKMRGEMSR]��̂_̀àb�cNOK�MNO�PQKOR�dORUSRIL�ESKLMRVEMHSK�SR�SdORGMHSKL�QHMN�MNO�PQKOReL�SQK�USREOL�SR�\OdGRGMO�[SKMRGEMSRLf�MNO�PQKOR�LNGFF�dRSZHWO�USR�ESSRWHKGMHSK�SU�LVEN�USREOL�GKW�\OdGRGMO�[SKMRGEMSRL�HKEFVWHKJ�dORLSKL�SR�OKMHMHOL�VKWOR�LOdGRGMO�ESKMRGEML�KSM�GWIHKHLMOROW�YX�MNO�[SKLMRVEMHSK�gGKGJORf�MNO�PQKOR�LNGFF�dRSZHWO�MNGM�LVEN�ESKMRGEMSRL�LNGFF�ESSRWHKGMO�MNOHR�QSRh�QHMN�MNO�cSRh�SU�MNO�[SKMRGEMSRf�QNS�LNGFF�ESSdORGMO�QHMN�MNOI]GKW�ESSRWHKGMO�QHMN�MNOI�LS�GL�MS�GZSHW�WOFGXL]�̂_̀ài�jKFOLL�SMNORQHLO�dRSZHWOW�HK�MNO�[SKMRGEM�kSEVIOKMLf�QNOK�MNO�PQKOR�dORUSRIL�ESKLMRVEMHSK�SR�SdORGMHSKL�ROFGMOW�MS�MNO�lRSmOEM�QHMN�MNO�PQKOReL�SQK�USREOL�SR�QHMN�\OdGRGMO�[SKMRGEMSRLf�MNO�PQKOR�SR�HML�\OdGRGMO�[SKMRGEMSRL�LNGFF�NGZO�MNO�LGIO�SYFHJGMHSKL�GKW�RHJNML�MNGM�MNO�[SKMRGEMSR�NGL�VKWOR�MNO�[SKWHMHSKL�SU�MNO�[SKMRGEMf�HKEFVWHKJf�QHMNSVM�OnEFVWHKJ�SMNORLf�MNSLO�LMGMOW�HK�TRMHEFO�of�MNHL�TRMHEFO�pf�GKW�TRMHEFOL�qrf�qqf�GKW�qs]tNO�PQKOR�LNGFF�dRSZHWO�USR�ESSRWHKGMHSK�SU�MNO�GEMHZHMHOL�SU�MNO�PQKOReL�SQK�USREOL�GKW�SU�OGEN�\OdGRGMO�[SKMRGEMSR�QHMN�MNO�cSRh�SU�MNO�[SKMRGEMSRf�QNS�LNGFF�ESSdORGMO�QHMN�MNOI]�tNO�[SKMRGEMSR�LNGFF�dGRMHEHdGMO�QHMN�GKX�\OdGRGMO�[SKMRGEMSRL�GKW�MNO�PQKOR�HK�ROZHOQHKJ�MNOHR�ESKLMRVEMHSK�LENOWVFOL]�tNO�[SKMRGEMSR�LNGFF�IGhO�GKX�ROZHLHSKL�MS�HML�ESKLMRVEMHSK�LENOWVFO�WOOIOW�KOEOLLGRX�GUMOR�G�mSHKM�ROZHOQ�GKW�IVMVGF�GJROOIOKM]�tNO�ESKLMRVEMHSK�LENOWVFOL�LNGFF�MNOK�ESKLMHMVMO�MNO�LENOWVFOL�MS�YO�VLOW�YX�MNO�[SKMRGEMSRf�\OdGRGMO�[SKMRGEMSRLf�GKW�MNO�PQKOR�VKMHF�LVYLOuVOKMFX�ROZHLOW]vwxy�iz�̂_̀b̀b�{U�dGRM�SU�MNO�[SKMRGEMSReL�cSRh�WOdOKWL�USR�dRSdOR�OnOEVMHSK�SR�ROLVFML�VdSK�ESKLMRVEMHSK�SR�SdORGMHSKL�YX�MNO�PQKOReL�SQK�USREOLf�\OdGRGMO�[SKMRGEMSRL�SR�SMNOR�[SKMRGEMSRLf�MNO�[SKMRGEMSR�LNGFFf�dRHSR�MS�dRSEOOWHKJ�QHMN�MNGM�dSRMHSK�SU�MNO�cSRhf�dRSIdMFX�KSMHUX�MNO�[SKLMRVEMHSK�gGKGJOR�GKW�TRENHMOEM�SU�GddGROKM�WHLESZORGYFO�WHLEROdGKEHOL�SR�WOUOEML�HK�MNO�ESKLMRVEMHSK�SR�SdORGMHSKL�YX�MNO�PQKOR�SR�\OdGRGMO�[SKMRGEMSR�SR�SMNOR�[SKMRGEMSRL�MNGM�QSVFW�ROKWOR�HM�VKLVHMGYFO�USR�dRSdOR�OnOEVMHSK�GKW�ROLVFML�SU�MNO�[SKMRGEMSReL�cSRh]�|GHFVRO�SU�MNO�[SKMRGEMSR�MS�KSMHUX�MNO�[SKLMRVEMHSK�gGKGJOR�GKW�MNO�TRENHMOEM�SU�GddGROKM�WHLEROdGKEHOL�SR�WOUOEML�dRHSR�MS�dRSEOOWHKJ�QHMN�MNO�cSRh�LNGFF�ESKLMHMVMO�GK�GEhKSQFOWJIOKM�MNGM�MNO�PQKOReL�SR�\OdGRGMO�[SKMRGEMSReL�SR�SMNOR�[SKMRGEMSRLe�ESIdFOMOW�SR�dGRMHGFFX�ESIdFOMOW�ESKLMRVEMHSK�HL�UHM�GKW�dRSdOR�MS�ROEOHZO�MNO�[SKMRGEMSReL�cSRh]�tNO�[SKMRGEMSR�LNGFF�KSM�YO�ROLdSKLHYFO�USR�WHLEROdGKEHOL�SR�WOUOEML�HK�MNO�ESKLMRVEMHSK�SR�SdORGMHSKL�YX�MNO�PQKOR�SR�\OdGRGMO�[SKMRGEMSRL�SR�SMNOR�[SKMRGEMSRL�MNGM�GRO�KSM�GddGROKM]cSRh�f�OnEOdM�GL�MS�WOUOEML�KSM�MNOK�ROGLSKGYFX�WHLESZORGYFO]�}̂�_̀b̀ìa�tNO�[SKMRGEMSR�LNGFF�KSM�ESIIHM�SR�dORIHM�GKX�GEM�QNHEN�QHFF�HKMORUORO�QHMN�MNO�dORUSRIGKEO�SU�QSRh�YX�GKX�SU�PQKOReL�SQK�USREOL�SR�GKX�\OdGRGMO�[SKMRGEMSR�HKZSFZOW�QHMN�MNO�QSRh�~ESFFOEMHZOFX�ROUORROW�MS�HK�MNHL�\OEMHSK�p]s]o�GKW�HML�LVYLOEMHSKL�GL��PMNOR�[SKMRGEMSRL��]�{U�MNO�[SKMRGEMSR�LVLMGHKL�GKX�WGIGJO�MNRSVJN�GKX�GEM�SR�SIHLLHSK�SU�PMNOR�[SKMRGEMSRL�SR�VMHFHMHOL�NGZHKJ�G�ESKMRGEM�QHMN�MNO�PQKOR�USR�MNO�dORUSRIGKEO�SU�QSRh�VdSK�MNO�LHMO�SR�SU�QSRh�QNHEN�IGX�YO�KOEOLLGRX�MS�YO�dORUSRIOW�USR�MNO�dRSdOR�OnOEVMHSK�SU�MNO�cSRh�MS�YO�dORUSRIOW�NOROVKWORf�SR�MNRSVJN�GKX�GEM�SR�SIHLLHSK�SU�G�LVYESKMRGEMSR�SU�LVEN�PMNOR�[SKMRGEMSR�GKW�SR�VMHFHMXf�MNO�[SKMRGEMSR�LNGFF�NGZO�KS�EFGHI�GJGHKLM�MNO�PQKOR�USR�LVEN�WGIGJOf�YVM�LNGFF�NGZO�G�RHJNM�MS�ROESZOR�LVEN�WGIGJO�URSI�MNO�PMNOR�[SKMRGEMSR�GKW�SR�VMHFHMX�VKWOR�MNO�dRSZHLHSK�LHIHFGR�MS�MNO�MNHL�\OEMHSK�p]s]o�GKW�HML�LVYLOEMHSKL�QNHEN�NGZO�SR�QHFF�YO�HKLORMOW�HK�MNO�ESKMRGEML�QHMN�LVEN�PMNOR�[SKMRGEMSRL�GKW�SR�VMHFHMHOL]�~H�\NSVFW�GKX�PMNOR�[SKMRGEMSR�NGZHKJ�SR�QNS�LNGFF�NOROVKWOR�NGZO�G�ESKMRGEM�QHMN�MNO�PQKOR�USR�MNO�dORUSRIGKEO�SU�cSRh�VdSK�MNO�LHMOf�LVLMGHK�GKX�WGIGJO�MNRSVJN�GKX�GEM�SR�SIHLLHSK�SU�MNO�[SKMRGEMSR�NOROVKWOR�SR�MNRSVJN�GKX�GEM�SR�SIHLLHSK�SU�GKX�LVYESKMRGEMSR�SU�MNO�[SKMRGEMSRf�MNO�[SKMRGEMSR�GJROOL�MS�ROHIYVRLO�LVEN�PMNOR�[SKMRGEMSR�USR�GFF�LVEN�WGIGJOL�GKW�MS�WOUOKW�GM�HML�SQK�OndOKLO�GKX�LVHM�YGLOW�VdSK�LVEN�EFGHI]~HH�tNO�[SKMRGEMSR�GJROOL�MS�MNO�UVFFOLM�OnMOKM�dORIHMMOW�YX�FGQ�MS�HKWOIKHUX�GKW�NSFW�NGRIFOLL�MNO�PQKORf�TRENHMOEM�GKW�[SKLMRVEMHSK�gGKGJOR�URSI�GFF�EFGHILf�EGVLOL�SU�GEMHSKf�WGIGJOLf�FSLLOL�GKW�OndOKLOf�IGWO�GJGHKLM�SR�LVUUOROW�YX�GKX�SU�MNOI�GRHLHKJ�SVM�SU�[SKMRGEMSReL�GEML�SR�SIHLLHSKL�SU�MNO�GEML�SR�SIHLLHSKL�SU�GKX�LVYESKMRGEMSR�SU�MNO�[SKMRGEMSR]~HHH�tNO�PQKOReL�RHJNM�MS�HKWOIKHUHEGMHSK�NOROVKWOR�LNGFF�HK�KS�QGX�YO�WHIHKHLNOWf�QGHZOW�SR�WHLENGRJOWf�YX�MNO�OnOREHLO�SU�GKX�SMNOR�ROIOWX�dRSZHWOW�USR�YX�MNO�[SKMRGEM�SR�YX�FGQ]
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D�EFGFH�IJK�LMNOPQROMP�SJQTT�UPMVUOTW�PKVKXW�XQVQYK�OJQO�OJK�LMNOPQROMP�ZPMNY[\TTW�RQ\SKS�OM�RMVUTKOKX�MP�UQPO]QTTW�RMVUTKOKX�RMNSOP\RO]MN̂�MP�OM�UPMUKPOW�M[�OJK�_ZNKP̂�̀KUQPQOK�LMNOPQROMPŜ�MP�MOJKP�_OJKP�LMNOPQROMPS�QS�UPMa]XKX�]N�K̀RO]MN�bcdedfdD�EFGFg�IJK�_ZNKP̂�̀KUQPQOK�LMNOPQROMPŜ�QNX�MOJKP�_OJKP�LMNOPQROMPS�SJQTT�JQaK�OJK�SQVK�PKSUMNS]h]T]O]KS�[MP�R\OO]NY�QNX�UQORJ]NY�QS�QPK�XKSRP]hKX�[MP�OJK�LMNOPQROMP�]N�̀KRO]MN�idbjdklmn�ogp[�Q�X]SU\OK�QP]SKS�QVMNY�OJK�LMNOPQROMP̂�̀KUQPQOK�LMNOPQROMPŜ�MOJKP�_OJKP�LMNOPQROMPŜ�QNX�OJK�_ZNKP�QS�OM�OJK�PKSUMNS]h]T]OW�\NXKP�OJK]P�PKSUKRO]aK�RMNOPQROS�[MP�VQ]NOQ]N]NY�OJK�UPKV]SKS�QNX�S\PPM\NX]NY�QPKQ�[PKK�[PMV�ZQSOK�VQOKP]QTS�QNX�P\hh]SĴ�OJK�_ZNKP�VQW�RTKQN�\U�QNX�OJK�LMNSOP\RO]MN�qQNQYKP̂�Z]OJ�NMO]RK�OM�OJK�rPRJ]OKRÔ�VQŴ�Z]OJM\O�UPMa]X]NY�QNW�UP]MP�ZP]OOKN�NMO]RKP̂�RTKQN�\U�Z]OJ�]OS�MZN�KVUTMWKKS�MP�Q�RTKQN]NY�RMNOPQROMP̂�QNX�OJK�LMNSOP\RO]MN�qQNQYKP̂�Z]TT�QTTMRQOK�OJK�RMSO�QVMNY�OJMSK�PKSUMNS]hTKdsD�tFuFu�LJQNYKS�]N�OJK�vMPw�VQW�hK�QRRMVUT]SJKX�Q[OKP�KxKR\O]MN�M[�OJK�LMNOPQRÔ�QNX�Z]OJM\O�]NaQT]XQO]NY�OJK�LMNOPQRÔ�hW�LJQNYK�_PXKP̂�LMNSOP\RO]MN�LJQNYK�y]PKRO]aK�MP�MPXKP�_PXKP�]SS\KX�hW�OJK�rPRJ]OKRÔ�LMNSOP\RO]MN�LJQNYK�y]PKRO]aK�MP�z]KTX�_PXKP�[MP�Q�V]NMP�RJQNYK�]N�OJK�vMPŵ�S\h{KRO�OM�OJK�T]V]OQO]MNS�SOQOKX�]N�OJ]S�rPO]RTK�|�QNX�KTSKZJKPK�]N�OJK�LMNOPQRO�yMR\VKNOSdLJQNYKS�]N�OJK�vMPw�VQW�hK�QRRMVUT]SJKX�Q[OKP�KxKR\O]MN�M[�OJK�LMNOPQRÔ�QNX�Z]OJM\O�]NaQT]XQO]NY�OJK�LMNOPQRÔ�hW�LJQNYK�_PXKP�]SS\KX�hW�OJK�rPRJ]OKRÔ�LMNSOP\RO]MN�LJQNYK�y]PKRO]aK�MP�z]KTX�_PXKP�[MP�Q�V]NMP�RJQNYK�]N�OJK�vMPŵ�]SS\KX�hW�OJK�rPRJ]OKRO�MP�LMNSOP\RO]MN�qQNQYKP̂�S\h{KRO�OM�OJK�T]V]OQO]MNS�SOQOKX�]N�OJ]S�rPO]RTK�|�QNX�KTSKZJKPK�]N�OJK�LMNOPQRO�yMR\VKNOSd�LJQNYK�_PXKPS�SJQTT�hK�S\hV]OOKX�]N�OMOQT�QVM\NOS�[MP�Q�UQPO]R\TQP�RJQNYK�QNX�NMO�]N�]NSOQTTVKNOS�[MP�KQRJ�OPQXK�OJKPKQ[OKPd��rTT�UQPO]QT�LJQNYK�_PXKP�S\hV]SS]MNS�Z]TT�hK�PK{KROKX�QNX�PKO\PNKX�OM�OJK�LMNOPQROMP�[MP�RMVUTKO]MNdsD�tFuFo�LJQNYKS�]N�OJK�vMPw�SJQTT�hK�UKP[MPVKX�\NXKP�QUUT]RQhTK�UPMa]S]MNS�M[�OJK�LMNOPQRO�yMR\VKNOSd�IJK�LMNOPQROMP�SJQTT�UPMRKKX�UPMVUOTW�Z]OJ�RJQNYKS�]N�OJK�vMPŵ�\NTKSS�MOJKPZ]SK�UPMa]XKX�]N�OJK�LJQNYK�_PXKP̂�LMNSOP\RO]MN�LJQNYK�y]PKRO]aK̂�MP�MPXKP�[MP�Q�V]NMP�RJQNYK�]N�OJK�vMPwd�r�RJQNYK�]N�OJK�LMNOPQRO�̀\V�MP�LMNOPQRO�I]VK�SJQTT�hK�QRRMVUT]SJKX�MNTW�hW�LJQNYK�_PXKP�MP�LMNSOP\RO]MN�LJQNYK�y]PKRO]aKd��rRRMPX]NYTŴ�NM�RM\PSK�M[�RMNX\RO�MP�XKQT]NYS�hKOZKKN�OJK�}QPO]KS�MP�KxUPKSS�MP�]VUT]KX�QRRKUOQNRK�M[�QTOKPQO]MNS�MP�QXX]O]MNS�OM�OJK�vMPw�SJQTT�hK�OJK�hQS]S�M[�QNW�LTQ]V�[MP�QN�]NRPKQSK�]N�OJK�LMNOPQRO�̀\V�MP�QNW�QVM\NOS�X\K�\NXKP�OJK�LMNOPQRO�yMR\VKNOS�MP�QN�KxOKNS]MN�M[�OJK�LMNOPQRO�I]VKdD�tFuFH�~NTKSS�MOJKPZ]SK�QYPKKX�OM�]N�ZP]O]NY�hW�OJK�_ZNKP�QNX�OJK�LMNOPQROMP̂�OJK�RMVh]NKX�MaKPJKQX�QNX�UPM[]O�OJQO�SJQTT�hK�]NRT\XKX�]N�OJK�OMOQT�RMSO��MP�RPKX]O��OM�OJK�_ZNKP�[MP�Q�LJQNYK�]N�OJK�vMPw�SJQTT�hK�hQSKX�MN�OJK�[MTTMZ]NY�SRJKX\TK�Fu zMP�OJK�LMNOPQROMP̂�[MP�vMPw�UKP[MPVKX�hW�OJK�LMNOPQROMP�S�MZN�[MPRKS��� ���������������������������������������������������������������������������������� ����������������������������������������������������������������������������������������������������������  ����������������������������������������������������������������������������������������������������������� �����������������������������������������������������������������������������������������������FG zMP�OJK�LMNOPQROMP̂�[MP�vMPw�UKP[MPVKX�hW�OJK�LMNOPQROMP�S�̀\hRMNOPQROMP�[]aK�UKPRKNO��f¡��M[�OJK�QVM\NO�X\K�OJK�̀\hRMNOPQROMPdFo zMP�KQRJ�̀\hRMNOPQROMP�]NaMTaKX̂�[MP�vMPw�UKP[MPVKX�hW�OJQO�̀\hRMNOPQROMP�S�MZN�[MPRKŜ�OKN�UKPRKNO��bc¡��M[�OJK�RMSOdFH zMP�KQRJ�̀\hRMNOPQROMP�]NaMTaKX̂�[MP�vMPw�UKP[MPVKX�hW�OJK�̀\hRMNOPQROMP�S�̀\h¢S\hRMNOPQROMPŜ�[]aK�UKPRKNO��f¡��M[�OJK�QVM\NO�X\K�OJK�̀\h¢S\hRMNOPQROMPdFg LMSO�OM�ZJ]RJ�MaKPJKQX�QNX�UPM[]O�]S�OM�hK�QUUT]KX�SJQTT�hK�XKOKPV]NKX�]N�QRRMPXQNRK�Z]OJ�̀KRO]MN�|did|�QNX�SJQTT�hK�]OKV]£KX��]NRT\X]NY�TQhMP�RMSOS�dklmn�oEr�LJQNYK�_PXKP�]S�Q�ZP]OOKN�]NSOP\VKNO�UPKUQPKX�hW�OJK�LMNSOP\RO]MN�qQNQYKP�rPRJ]OKRO�QNX�S]YNKX�hW�OJK�_ZNKP̂�LMNSOP\RO]MN�qQNQYKP̂�rPRJ]OKRÔ�QNX�LMNOPQROMP̂�SOQO]NY�OJK]P�QYPKKVKNO�\UMN�QTT�M[�OJK�[MTTMZ]NY�
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E FG HIJ�JKLJML�NO�LIJ�PQRSTLUJMLV�WO�PMXV�WM�LIJ�YNMLZP[L�HWUJ\]�̂F_F̀�a�YIPMbJ�cZQJZV�dIJM�WTTSJQV�TIPee�fJ�OSee�[NUgJMTPLWNMV�NZ�[ZJQWLV�ONZ�LIJ�JKLZP�hNZi�gJZONZUJQV�NUWLLJQV�NZ�TSfTLWLSLJQ\��jL�TIPee�TINd�NM�WLT�OP[JV�PMX�PQRSTLUJML�WM�LWUJ�ONZ�[NUgeJLWNM�NO�LIJ�kZNRJ[L�PT�P�ZJTSeL�NO�LIJ�YIPMbJ�WM�LIJ�hNZi\��lP[I�YIPMbJ�cZQJZ�TIPee�WM[eSQJ�Pee�[NTLT�ZJePLJQ�LIJZJLNV�WM[eSQWMb�Pee�NmJZIJPQV�UWT[JeePMJNST�JKgJMTJTV�PMQ�WM[WQJMLPeT\E]�̂FGF̀�a�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJ�WT�P�dZWLLJM�NZQJZ�gZJgPZJQ�fX�LIJ�YNMTLZS[LWNM�oPMPbJZ�aZ[IWLJ[L�PMQ�TWbMJQ�fX�LIJ�cdMJZV�YNMTLZS[LWNM�oPMPbJZ�PMQ�aZ[IWLJ[LV�QWZJ[LWMb�P�[IPMbJ�WM�LIJ�hNZi�gZWNZ�LN�PbZJJUJML�NM�PQRSTLUJMLV�WO�PMXV�WM�LIJ�YNMLZP[L�pSU�NZ�YNMLZP[L�HWUJV�NZ�fNLI\�HIJ�cdMJZ�UPX�fX�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJV�dWLINSL�WMmPeWQPLWMb�LIJ�YNMLZP[LV�NZQJZ�[IPMbJT�WM�LIJ�hNZi�dWLIWM�LIJ�bJMJZPe�T[NgJ�NO�LIJ�YNMLZP[L�[NMTWTLWMb�NO�PQQWLWNMTV�QJeJLWNMTV�NZ�NLIJZ�ZJmWTWNMTV�LIJ�YNMLZP[L�pSU�PMQ�YNMLZP[L�HWUJ�fJWMb�PQRSTLJQ�P[[NZQWMbeX\��qN�[IPMbJ�WM�YNMLZP[L�HWUJ�TIPee�fJ�PeeNdJQ�ONZ�YIPMbJ�cZQJZT�gJZONZUJQ�fX�YNMLZP[LNZV�JK[JgL�ONZ�TSfTLPMLWPe�[IPMbJT�WM�T[NgJ�QJLJZUWMJQ�fX�LIJ�cdMJZ\��jM�LIJ�[PTJ�NO�WM[ZJPTJQ�T[NgJV�WL�WT�JKgJ[LJQ�LIPL�YIPMbJ�cZQJZ�hNZi�TIPee�fJ�gJZONZUJQ�fX�WM[ZJPTJQ�UPMgNdJZ\E]�̂FGFr�jO�LIJ�YNMLZP[LNZ�QNJT�MNL�ZJTgNMQ�gZNUgLeX�NZ�QWTPbZJJT�dWLI�LIJ�UJLINQ�ONZ�PQRSTLUJML�WM�LIJ�YNMLZP[L�pSUV�LIJ�YNMTLZS[LWNM�oPMPbJZ�TIPee�QJLJZUWMJ�LIJ�PQRSTLUJML�NM�LIJ�fPTWT�NO�ZJPTNMPfeJ�JKgJMQWLSZJT�PMQ�TPmWMbT�NO�LINTJ�gJZONZUWMb�LIJ�hNZi�PLLZWfSLPfeJ�LN�LIJ�[IPMbJV�WM[eSQWMbV�WM�[PTJ�NO�PM�WM[ZJPTJ�WM�LIJ�YNMLZP[L�pSUV�PM�PUNSML�ONZ�NmJZIJPQ�PMQ�gZNOWL�PT�TJL�ONZLI�WM�LIJ�abZJJUJMLV�NZ�WO�MN�TS[I�PUNSML�WT�TJL�ONZLI�WM�LIJ�abZJJUJMLV�P�ZJPTNMPfeJ�PUNSML\�jM�TS[I�[PTJV�PMQ�PeTN�SMQJZ�pJ[LWNM�s\t\t\tV�LIJ�YNMLZP[LNZ�TIPee�iJJg�PMQ�gZJTJMLV�WM�TS[I�ONZU�PT�LIJ�YNMTLZS[LWNM�oPMPbJZ�UPX�gZJT[ZWfJV�PM�WLJUWuJQ�P[[NSMLWMb�LNbJLIJZ�dWLI�PggZNgZWPLJ�TSggNZLWMb�QPLP\�vMeJTT�NLIJZdWTJ�gZNmWQJQ�WM�LIJ�YNMLZP[L�nN[SUJMLTV�[NTLT�ONZ�LIJ�gSZgNTJT�NO�LIWT�pJ[LWNM�s\t\w�TIPee�fJ�eWUWLJQ�LN�LIJ�ONeeNdWMbxF̀ YNTLT�NO�ePfNZV�WM[eSQWMb�PggeW[PfeJ�gPXZNee�LPKJTV�OZWMbJ�fJMJOWLT�ZJySWZJQ�fX�PbZJJUJML�NZ�[STLNUV�dNZiJZTz�[NUgJMTPLWNM�WMTSZPM[JV�PMQ�NLIJZ�JUgeNXJJ�[NTLT�PggZNmJQ�fX�LIJ�YNMTLZS[LWNM�oPMPbJZ�PMQ�aZ[IWLJ[L{F_ YNTLT�NO�UPLJZWPeTV�TSggeWJTV�PMQ�JySWgUJMLV�WM[eSQWMb�[NTL�NO�LZPMTgNZLPLWNMV�dIJLIJZ�WM[NZgNZPLJQ�NZ�[NMTSUJQ{FG |JMLPe�[NTLT�NO�UP[IWMJZX�PMQ�JySWgUJMLV�JK[eSTWmJ�NO�IPMQ�LNNeTV�dIJLIJZ�ZJMLJQ�OZNU�LIJ�YNMLZP[LNZ�NZ�NLIJZT{Fr YNTLT�NO�gZJUWSUT�ONZ�Pee�fNMQT�PMQ�WMTSZPM[JV�gJZUWL�OJJTV�PMQ�TPeJTV�STJV�NZ�TWUWePZ�LPKJTV�QWZJ[LeX�ZJePLJQ�LN�LIJ�[IPMbJ{�PMQF} YNTLT�NO�TSgJZmWTWNM�PMQ�OWJeQ�NOOW[J�gJZTNMMJe�QWZJ[LeX�PLLZWfSLPfeJ�LN�LIJ�[IPMbJ\SMWL�gZW[JT�PZJ�TLPLJQ�WM�LIJ�YNMLZP[L�nN[SUJMLT�NZ�TSfTJySJMLeX�PbZJJQ�SgNMV�PMQ�WO�ySPMLWLWJT�NZWbWMPeeX�[NMLJUgePLJQ�PZJ�UPLJZWPeeX�[IPMbJQ�WM�P�gZNgNTJQ�YIPMbJ�cZQJZ�NZ�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJ�TN�LIPL�PggeW[PLWNM�NO�TS[I�SMWL�gZW[JT�LN�ySPMLWLWJT�NO�hNZi�gZNgNTJQ�dWee�[PSTJ�TSfTLPMLWPe�WMJySWLX�LN�LIJ�cdMJZ�NZ�YNMLZP[LNZV�LIJ�PggeW[PfeJ�SMWL�gZW[JT�TIPee�fJ�JySWLPfeX�PQRSTLJQ\]�̂FGF}�jO�LIJ�YNMLZP[LNZ�QWTPbZJJT�dWLI�LIJ�PQRSTLUJML�WM�LIJ�YNMLZP[L�HWUJV�LIJ�YNMLZP[LNZ�UPX�UPiJ�P�YePWU�WM�P[[NZQPM[J�dWLI�PggeW[PfeJ�gZNmWTWNMT�NO�aZLW[eJ�~�\vgNM�ZJ[JWgL�NO�P�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJV�LIJ�YNMLZP[LNZ�TIPee�gZNUgLeX�gZN[JJQ�dWLI�LIJ�[IPMbJ�WM�LIJ�hNZi�WMmNemJQ�PMQ�PQmWTJ�LIJ�YNMTLZS[LWNM�oPMPbJZ�PMQ�aZ[IWLJ[L�NO�LIJ�YNMLZP[LNZzT�PbZJJUJML�NZ�QWTPbZJJUJML�dWLI�LIJ�UJLINQV�WO�PMXV�gZNmWQJQ�WM�LIJ�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJ�ONZ�QJLJZUWMWMb�LIJ�gZNgNTJQ�PQRSTLUJML�WM�LIJ�YNMLZP[L�pSU�NZ�YNMLZP[L�HWUJ\]�̂FGF��vgNM�ZJ[JWgL�NO�P�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJV�LIJ�YNMLZP[LNZ�TIPee�gZNUgLeX�gZN[JJQ�dWLI�LIJ�[IPMbJ�WM�LIJ�hNZi�WMmNemJQ�PMQ�PQmWTJ�LIJ�YNMTLZS[LWNM�oPMPbJZ�NO�LIJ�YNMLZP[LNZzT�PbZJJUJML�NZ�QWTPbZJJUJML�dWLI�LIJ�UJLINQV�WO�PMXV�gZNmWQJQ�WM�LIJ�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJ�ONZ�QJLJZUWMWMb�LIJ�gZNgNTJQ�PQRSTLUJML�WM�LIJ�YNMLZP[L�pSU�NZ�YNMLZP[L�HWUJ\a�YNMTLZS[LWNM�YIPMbJ�nWZJ[LWmJ�TWbMJQ�fX�LIJ�YNMLZP[LNZ�WMQW[PLJT�LIJ�YNMLZP[LNZzT�PbZJJUJML�



����������	���
�����������������������
������������������������������� �����!�����!�	�������������������������"����#$���������	�������������������������!%�#������	�������������������������!%�#���!%���������&���!�	���#���������	���
��������%�	�����	���	�'�����$���������	���������������������������$�������������(	�����������	����)*+)���,$������-��-���+�������.�����/�����+�+��+0�(������1�����������-�2-���*!���������������	��!��������������������3�������������!�	����	�������4����������	�����	����(�����������������	���
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EFGHGIJEFK�JLMNOPJLQ�RPSOTEUGLE�JL�VWLEHRME�XOU�RLP�VWLEHRME�YJUG�WH�EFG�UGEFWP�ZWH�PGEGHUJLJLQ�EFGU[�XOMF�RQHGGUGLE�TFRNN�\G�GZZGMEJ]G�JUUGPJREGN̂�RLP�TFRNN�\G�EFG�\RTJT�ZWH�_HG_RHJLQ�R�VFRLQG�̀HPGH�ZWH�ZJLRN�̀ILGH�R__HW]RNa�bcdcb�e�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�TJQLGP�\̂�EFG�VWLEHRMEWH�JLPJMREGT�EFG�VWLEHRMEWHgT�RQHGGUGLE�EFGHGIJEFK�JLMNOPJLQ�RPSOTEUGLE�JL�VWLEHRME�XOU�RLP�VWLEHRME�YJUG�WH�EFG�UGEFWP�ZWH�PGEGHUJLJLQ�EFGU[�XOMF�RQHGGUGLE�TFRNN�\G�GZZGMEJ]G�JUUGPJREGN̂�RLP�TFRNN�\G�HGMWHPGP�RT�R�VFRLQG�̀HPGH[hZ�EFG�VWLEHRMEWH�PWGT�LWE�HGT_WLP�_HWU_EN̂�WH�PJTRQHGGT�IJEF�EFG�UGEFWP�ZWH�RPSOTEUGLE�JL�EFG�VWLEHRME�XOUK�EFG�̀ILGHK�JL�MWLTONEREJWL�IJEF�EFG�VWLTEHOMEJWL�iRLRQGH�RLP�eHMFJEGME�TFRNN�PGEGHUJLG�EFG�UGEFWP�RLP�EFG�RPSOTEUGLE�WL�EFG�\RTJT�WZ�HGRTWLR\NG�Gj_GLPJEOHGT�RLP�TR]JLQT�WZ�EFWTG�_GHZWHUJLQ�EFG�kWHl�REEHJ\OER\NG�EW�EFG�MFRLQGK�JLMNOPJLQK�JL�MRTG�WZ�RL�JLMHGRTG�JL�EFG�VWLEHRME�XOUK�RL�RUWOLE�ZWH�W]GHFGRP�RLP�_HWZJE�RT�TGE�ZWHEF�JL�EFG�eQHGGUGLEK�WH�JZ�LW�TOMF�RUWOLE�JT�TGE�ZWHEF�JL�EFG�eQHGGUGLEK�R�HGRTWLR\NG�RUWOLE[�hL�TOMF�MRTGK�RLP�RNTW�OLPGH�XGMEJWL�m[n[n[nK�EFG�VWLEHRMEWH�TFRNN�lGG_�RLP�_HGTGLEK�JL�TOMF�ZWHU�RT�EFG�̀ILGH�RLP�VWLTEHOMEJWL�iRLRQGH�UR̂�_HGTMHJ\GK�RL�JEGUJoGP�RMMWOLEJLQ�EWQGEFGH�IJEF�R__HW_HJREG�TO__WHEJLQ�PRER[�pLNGTT�WEFGHIJTG�_HW]JPGP�JL�EFG�VWLEHRME�fWMOUGLETK�MWTET�ZWH�EFG�_OH_WTGT�WZ�EFJT�XGMEJWL�m[n[m�TFRNN�\G�NJUJEGP�EW�EFG�ZWNNWIJLQqcr VWTET�WZ�NR\WHK�JLMNOPJLQ�R__NJMR\NG�_R̂HWNN�ERjGTK�TWMJRN�TGMOHJÊK�WNP�RQG�RLP�OLGU_NŴUGLE�JLTOHRLMGK�ZHJLQG�\GLGZJET�HGsOJHGP�\̂�RQHGGUGLE�WH�MOTEWUK�IWHlGHTg�MWU_GLTREJWL�JLTOHRLMGK�RLP�WEFGH�GU_NŴGG�MWTET�R__HW]GP�\̂�EFG�VWLTEHOMEJWL�iRLRQGH�RLP�eHMFJEGMEtcu VWTET�WZ�UREGHJRNTK�TO__NJGTK�RLP�GsOJ_UGLEK�JLMNOPJLQ�MWTE�WZ�EHRLT_WHEREJWLK�IFGEFGH�JLMWH_WHREGP�WH�MWLTOUGPtcd vGLERN�MWTET�WZ�URMFJLGĤ�RLP�GsOJ_UGLEK�GjMNOTJ]G�WZ�FRLP�EWWNTK�IFGEFGH�HGLEGP�ZHWU�EFG�VWLEHRMEWH�WH�WEFGHTtwx ]̀GHFGRP�RLP�_HWZJE�URHlyO_�TFRNN�JLMNOPGK�\OE�LWE�\G�NJUJEGP�EWK�EFG�ZWNNWIJLQqwz FWUG�WZZJMG�Gj_GLTGtw{ ZJGNP�WZZJMG�Gj_GLTGtw| TO_GH]JTJWLtwx _HWSGME�URLRQGUGLE�}�GTEJUREJWLt�RLPw~ TURNN�EWWNT�}�GsOJ_UGLE[��a�bcdc��YFG�RUWOLE�WZ�MHGPJE�EW�\G�RNNWIGP�\̂�EFG�VWLEHRMEWH�EW�EFG�̀ILGH�ZWH�R�PGNGEJWL�WH�MFRLQG�EFRE�HGTONET�JL�R�LGE�PGMHGRTG�JL�EFG�VWLEHRME�XOU�TFRNN�\G�RMEORN�LGE�MWTE�RT�MWLZJHUGP�\̂�EFG�̀ILGHK�VWLTEHOMEJWL�iRLRQGH�RLP�eHMFJEGME[�kFGL�\WEF�RPPJEJWLT�RLP�MHGPJET�MW]GHJLQ�HGNREGP�kWHl�WH�TO\TEJEOEJWLT�RHG�JL]WN]GP�JL�R�MFRLQGK�EFG�RNNWIRLMG�ZWH�W]GHFGRP�RLP�_HWZJE�TFRNN�\G�ZJQOHGP�WL�EFG�\RTJT�WZ�LGE�JLMHGRTGK�JZ�RL̂K�IJEF�HGT_GME�EW�EFRE�MFRLQG[a�bcdc���GLPJLQ�ZJLRN�PGEGHUJLREJWL�WZ�EFG�EWERN�MWTE�WZ�R�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�EW�EFG�̀ILGHK�EFG�VWLEHRMEWH�UR̂�HGsOGTE�_R̂UGLE�ZWH�kWHl�MWU_NGEGP�OLPGH�EFG�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�JL�e__NJMREJWLT�ZWH��R̂UGLE[�YFG�hZ�̀ILGH�RMMG_ET�TOMF�HGsOGTE�JL�JET�TWNG�PJTMHGEJWL�RLP�TO\SGME�EW�RL̂�sORNJZJMREJWLT�HGQRHPJLQ�TOMF�RMMG_ERLMGK�EFG�VWLTEHOMEJWL�iRLRQGH�RLP�eHMFJEGME�IJNN�URlG�RL�JLEGHJU�PGEGHUJLREJWL�ZWH�_OH_WTGT�WZ�UWLEFN̂�MGHEJZJMREJWL�ZWH�_R̂UGLE�ZWH�EFWTG�MWTET�RLP�MGHEJẐ�ZWH�_R̂UGLE�EFG�RUWOLE�EFRE�EFG�VWLTEHOMEJWL�iRLRQGH�RLP�eHMFJEGME�PGEGHUJLG�EW�\G�HGRTWLR\N̂�SOTEJZJGP[�YFG�JLEGHJU�PGEGHUJLREJWL�WZ�MWTE�TFRNN�RPSOTE�EFG�VWLEHRME�XOU�WL�EFG�TRUG�\RTJT�RT�R�VFRLQG�H̀PGHK�TO\SGME�EW�EFG�HJQFE�WZ�GJEFGH�_RHÊ�EW�PJTRQHGG�RLP�RTTGHE�R�VNRJU�JL�RMMWHPRLMG�IJEF�eHEJMNG���[��YW�EFG�GjEGLE�VWLEHRMEWH�PWGT�LWE�HGsOGTE�_R̂UGLE�ZWH�kWHl�MWU_NGEGP�OLPGH�EFG�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�JL�e__NJMREJWLT�ZWH��R̂UGLE��_GLPJLQ�ZJLRN�PGEGHUJLREJWL�WZ�EFG�EWERN�MWTE�WZ�R�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�EW�EFG�̀ILGH�K�WH�EW�EFG�GjEGLE�̀ILGH�PWGT�LWE�RMMG_E�R�VWLEHRMEWH�HGsOGTE�ZWH�_R̂UGLE�ZWH�TOMF�kWHlK�VWLEHRMEWH�TFRNN�_GHZWHU�TOMF�kWHl�IJEFWOE�_R̂UGLEK�TO\SGME�EW�JET�HJQFET�EW�_OHTOG�R�VNRJU�ZWH�TOMF�RT�_HW]JPGP�JL�RLP�TO\SGME�EW�eHEJMNG����RLP�WEFGH�R__NJMR\NG�_HW]JTJWLT�WZ�EFG�VWLEHRME�fWMOUGLET[��eL̂�HGZOTRN�\̂�EFG�VWLEHRMEWH�EW�MWUUGLMG�WH�_GHZWHU�RL̂�PJT_OEGP�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�kWHl�WH�RL̂�WEFGH�PJT_OEGP�kWHl�ZWH�IFJMF�JE�VNRJUT�WH�HGsOGTET�R�VFRLQG�H̀PGHK�RT�PJHGMEGP�\̂�̀ILGHK�TFRNN�MWLTEJEOEG�R�UREGHJRN�\HGRMF�WZ�EFJT�VWLEHRME�\̂�VWLEHRMEWH�����dba�bcdcrr�eQHGGUGLE�EW�RL̂�VFRLQG�̀HPGH��IFGEFGH�HGTONEJLQ�ZHWU�VFRLQG�̀HPGH�HGsOGTE�VNRJU�\̂�VWLEHRMEWH�WH�VWLTEHOMEJWL�VFRLQG�fJHGMEJ]G�WH�WEFGHIJTG��TFRNN�MWLTEJEOEG�R�ZJLRN�TGEENGUGLE�\̂�VWLEHRMEWH�WZ�RNN�UREEGHT�RHJTJLQ�WOE�WZ�WH�HGNREJLQ�EW�EFG�MFRLQG�JL�EFG�kWHl�IFJMF�JT�EFG�TO\SGME�WZ�EFG�VFRLQG�̀HPGHK�JLMNOPJLQK�\OE�LWE�NJUJEGP�EWK�RNN�PJHGME�RLP�JLPJHGME�MWTET�RTTWMJREGP�IJEF�TOMF�MFRLQG�RLP�RL̂�RLP�RNN�RPSOTEUGLET�EW�EFG�VWLEHRME�XOU�RLP�WH�EFG�VWLEHRME�YJUG[��
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EFG�HIJFKLGJL�MNO�PIQGI�MKRPI�JFNRSGT�KR�LFG�UPIV�LFNL�NIG�JPRTKTLGRL�WKLF�LFG�KRLGRL�PX�LFG�YPRLINJL�ZPJ[MGRLT�NRQ�QP�RPL�KR\P]\G�NR�NQ̂[TLMGRL�KR�LFG�YPRLINJL�_[M�PI�NR�G̀LGRTKPR�PX�LFG�YPRLINJL�EKMGa�EFG�HIJFKLGJLbT�PIQGI�XPI�MKRPI�JFNRSGT�TFN]]�cG�KR�WIKLKRSa�dX�LFG�YPRLINJLPI�cG]KG\GT�LFNL�LFG�eIPePTGQ�MKRPI�JFNRSG�KR�LFG�UPIV�WK]]�NXXGJL�LFG�YPRLINJL�_[M�PI�YPRLINJL�EKMGf�LFG�YPRLINJLPI�TFN]]�RPLKXO�LFG�YPRTLI[JLKPR�gNRNSGI�NRQ�TFN]]�RPL�eIPJGGQ�LP�KMe]GMGRL�LFG�JFNRSG�KR�LFG�UPIVa�dX�LFG�YPRLINJLPI�eGIXPIMT�LFG�UPIV�TGL�XPILF�KR�LFG�HIJFKLGJLbT�PIQGI�XPI�N�MKRPI�JFNRSG�WKLFP[L�eIKPI�RPLKJG�LP�LFG�YPRTLI[JLKPR�gNRNSGI�LFNL�T[JF�JFNRSG�WK]]�NXXGJL�LFG�YPRLINJL�_[M�PI�YPRLINJL�EKMGf�LFG�YPRLINJLPI�WNK\GT�NRO�NQ̂[TLMGRL�LP�LFG�YPRLINJL�_[M�PI�G̀LGRTKPR�PX�LFG�YPRLINJL�EKMGaWIKLKRS�NRQ�cKRQKRS�PR�LFG�YPRLINJLPIh�ijkjl�mKG]Q�nIQGIT�NIG�RPL�LP�cG�JPRTLI[GQ�NT�YFNRSG�nIQGITa��H�TKSRGQ�mKG]Q�nIQGI�KT�RPL�NR�NeeIP\GQ�YFNRSG�nIQGIah�ijkjo�pGKLFGI�LFG�nWRGIf�HIJFKLGJL�RPI�YPRTLI[JLKPR�gNRNSGI�TFN]]�TKSR�XKG]Q�LKJVGLTf�WPIV�PIQGIT�PI�NRO�PLFGI�QPJ[MGRL�eIGeNIGQ�cO�LFG�YPRLINJLPIa��_FP[]Q�LFG�YPRLINJLPI�QGTKIG�LP�IGJPIQ�G̀LIN�WPIV�eGIXPIMGQf�LFG�YPRLINJLPI�MNO�IGq[GTL�LFNL�LFG�WPIV�cG�MPRKLPIGQ�cO�LFG�YPRTLI[JLKPR�gNRNSGI�NRQ�T[cMKL�N�JPeO�PX�LFG�XKG]Q�LKJVGLrWPIV�PIQGI�KMMGQKNLG]O�[ePR�JPMe]GLKPR�PX�T[JF�WPIVa��EFG�YPRLINJLPI�MNO�N]TP�IGq[GTL�N�JPeO�PX�LFG�YPRTLI[JLKPR�gNRNSGIbT�]PSastuv�owh�wjxjo�EFG�QNLG�PX�_[cTLNRLKN]�YPMe]GLKPR�KT�LFG�QNLG�JGILKXKGQ�cO�LFG�HIJFKLGJL�KR�NJJPIQNRJG�WKLF�_GJLKPR�yaza��UPIV�IGMNKRKRS�LP�cG�JPMe]GLGQ�NXLGI�_[cTLNRLKN]�YPMe]GLKPR�TFN]]�cG�]KMKLGQ�LP�KLGMT�WFKJF�JNR�PIQKRNIK]O�cG�JPMe]GLGQ�WKLFKR�LFG�eGIKPQ�cGLWGGR�LFG�eNOMGRL�NL�LFG�LKMG�PX�_[cTLNRLKN]�NRQ�mKRN]�eNOMGRLah�wjxjojx�{gK]GTLPRG�ZNLGT{�NIG�QNLGT�JIKLKJN]�LP�LFG�nWRGIbT�PeGINLKPRT�LFNL�GTLNc]KTF�WFGR�N�eNIL�PX�LFG�UPIV�KT�LP�JPMMGRJG�PI�cG�JPMe]GLGa�H]]�gK]GTLPRG�ZNLGTf�LP�LFG�G̀LGRL�LFNL�LFGIG�NIG�NRO�KR�LFG�|IP̂GJL�_JFGQ[]Gf�NIG�PX�LFG�GTTGRJG�NRQ�TFN]]�FN\G�LFG�TNMG�MGNRKRS�NT�LFG�}Gq[KIGQ�_[cTLNRLKN]�YPMe]GLKPR�ZNLG�XPI�LFG�e[IePTG�PX�~Kq[KQNLGQ�ZG]NO�ZNMNSGT�KR�LFKT�HILKJ]G�za�~Kq[KQNLGQ�QNMNSGT�Nee]KGQ�LP�_[cTLNRLKN]�YPMe]GLKPR�TFN]]�Nee]O�]KVGWKTG�LP�gK]GTLPRG�ZNLGT�WFGR�JPMe]GLKPR�IGq[KIGMGRLT�XPI�T[JF�NIG�MKTTGQ�NRQ�TFN]]�cG�KRJ[IIGQ�[RLK]�LFG�JPMe]GLKPR�IGq[KIGMGRLT�XPI�T[JF�gK]GTLPRG�ZNLGT�NIG�NJL[N]]O�NJFKG\GQa��h�wjxjk�EFG�ZNLG�PX�mKRN]�YPMe]GLKPR�PX�LFG�UPIV�KT�LFG�QNLG�N]]�PX�LFG�UPIV�IGq[KIGQ�[RQGI�LFG�YPRLINJL�ZPJ[MGRLT�KT�JPMe]GLGQf�NRQ�N]]�Nee]KJNc]G�]KJGRTGTf�eGIMKLTf�JGILKXKJNLGTf�PI�NeeIP\N]T�FN\G�cGGR�PcLNKRGQ�cO�LFG�YPRLINJLPI�NRQ�QG]K\GIGQ�LP�LFG�nWRGI�LP�LFG�G̀LGRL�eIP\KQGQ�XPI�KR�LFG�nWRGI�YPRLINJLPI�HSIGGMGRLah�wjxj��}GS[]NI�_JFPP]��P[IT�TFN]]�MGNR�LFG�LKMG�TJFPP]�KT�KR�TGTTKPR�PR�NRO�SK\GR�QNOa��nXX�}GS[]NI��P[IT�TFN]]�MGNR�N]]�PLFGI�LKMG�Q[IKRS�LFG�QNOa�}GS[]NI�_JFPP]�ZNOT�TFN]]�MGNR�QNOT�TJFPP]�KT�KR�TGTTKPRa��_GG�TJFPP]�JN]GRQNI�h�wjljx�EKMG�]KMKLT�TLNLGQ�KR�LFG�YPRLINJL�ZPJ[MGRLT�NIG�PX�LFG�GTTGRJG�PX�LFG�YPRLINJLa��O�G̀GJ[LKRS�LFG�HSIGGMGRLf�LFG�YPRLINJLPI�JPRXKIMT�LFNL�LFG�YPRLINJL�EKMG�KT�N�IGNTPRNc]G�eGIKPQ�XPI�eGIXPIMKRS�LFG�UPIVa�YPRLINJLPI�IGJPSRK�GT�LFNL�LFG�|IP̂GJL�_JFGQ[]G�KT�PX�JIKLKJN]�KMePILNRJG�LP�LFG�nWRGIa��H]]�NTeGJLT�PX�JPRTLI[JLKPR�M[TL�IGX]GJL�LFNL�bEdg��d_�nm�E����__�pY�b�LP�LFG�nWRGIah�wjljl�EFG�YPRLINJLPI�TFN]]�RPL�VRPWKRS]Of�G̀JGeL�cO�NSIGGMGRL�PI�KRTLI[JLKPR�PX�LFG�nWRGI�KR�WIKLKRSf�JPMMGRJG�LFG�UPIV�eIKPI�LP�LFG�GXXGJLK\G�QNLG�PX�KRT[INRJG�IGq[KIGQ�LP�cG�X[IRKTFGQ�cO�LFG�YPRLINJLPI�NRQ�nWRGIa�EFG�QNLG�PX�JPMMGRJGMGRL�PX�LFG�UPIV�TFN]]�RPL�cG�JFNRSGQ�cO�LFG�GXXGJLK\G�QNLG�PX�T[JF�KRT[INRJGah�wjljo�EFG�YPRLINJLPI�TFN]]�eIPJGGQ�G̀eGQKLKP[T]O�WKLF�NQGq[NLG�XPIJGT�NRQ�TFN]]�NJFKG\G�_[cTLNRLKN]�YPMe]GLKPR�WKLFKR�LFG�YPRLINJL�EKMGa�mNK][IG�LP�eIPTGJ[LG�LFG�UPIV�QK]KSGRL]Of�[TKRS�T[JF�MGNRT�NRQ�MGLFPQT�PX�JPRTLI[JLKPR�JPRTKTLGRL�WKLF�LFG�IGq[KIGMGRLT�PX�LFKT�YPRLINJL�LP�GRT[IG�LFNL�LFG�UPIV�PX�LFG�|IP̂GJL�MGGLT�N]]�gK]GTLPRG�ZNLGT�TFN]]�ĜPeNIQK�G�LFG�P\GIN]]�|IP̂GJL�_JFGQ[]Ga��EFKT�XNK][IG�WK]]�MNRQNLG�YPRLINJLPI�LP�KRJIGNTG�TLNXXf�WPIV�P\GILKMGf�PI�[TG�PLFGI�MGNRT�LP�IGJP\GI�LKMGf�NL�LFG�JPTLT�PX�YPRLINJLPIa��dR�NQQKLKPRf�N]]�JPTLT�Q[G�LP�QG]NOT�KR�JPMe]GLKPR�PX�LFG�UPIV�TFN]]�cG�cPIRG�cO�LFG�g[]LKe]G�|IKMG�YPRLINJLPI�T��IGTePRTKc]G�XPI�QG]NOTah�wjljojx�YPRLINJLPI�TFN]]�JPPeGINLG�WKLF�LFG�nWRGIf�HIJFKLGJLf��RSKRGGIf�YPRTLI[JLKPR�gNRNSGI�NRQ�PLFGI�YPRLINJLPIT�PR�LFG�|IP̂GJLf�MNVKRS�G\GIO�IGNTPRNc]G�GXXPIL�LP�IGQ[JG�LFG�YPRLINJL�EKMGa
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E�FGHGI�JKL�MNOPQRSPNQ�TRU�QLVWLXP�RSSLXX�PN�PKL�XYPL�ZWQYO[�PYTLX�\LUNOZ�PKL�]NQ̂�KNWQX�_LQTYPPLZ̀�a__QNbRc�YX�XNcLcU�RP�PKL�ZYXSQLPYNO�Nd�PKL�e]OLQ̀��fd�R__QNbRc�YX�[YbLOg�PKL�MNOPQRSPNQ�YX�QLX_NOXY\cL�dNQ�_RUYO[�Rcc�RZZYPYNORc�SNXPX�YOSWQQLZ�\U�PKL�e]OLQg�aQSKYPLSP�ROZ�e]OLQhX�iL_QLXLOPRPYbL�dNQ�_QNbYZYO[�PKL�XYPL�PN�PKL�MNOPQRSPNQ�ZWQYO[�PKL�RZZYPYNORc�PYTL�_LQYNZX̀jklm�noE�FGnGp�fd�PKL�MNOPQRSPNQ�YX�ZLcRULZ�RP�ROU�PYTL�YO�PKL�SNTTLOSLTLOP�NQ�_QN[QLXX�Nd�PKL�qNQ̂�\U�rst�RO�RSP�NQ�OL[cLSP�Nd�PKL�e]OLQg�aQSKYPLSPg�MNOXPQWSPYNO�uROR[LQg�NQ�RO�LT_cNULL�Nd�ROU�Nd�PKLTg�NQ�Nd�PKL�e]OLQhX�N]O�dNQSLXg�vL_RQRPL�MNOPQRSPNQXg�NQ�NPKLQ�MNOPQRSPNQXw�rxt�\U�SKRO[LX�NQZLQLZ�YO�PKL�qNQ̂w�ryt�\U�cR\NQ�ZYX_WPLXg�dYQLg�WOWXWRc�ZLcRU�YO�ZLcYbLQYLXg�WORbNYZR\cL�SRXWRcPYLXg�RZbLQXL�]LRPKLQ�SNOZYPYNOX�ZNSWTLOPLZ�YO�RSSNQZROSL�]YPK�vLSPYNO�sz̀s̀{̀xg�NQ�NPKLQ�SRWXLX�\LUNOZ�PKL�MNOPQRSPNQhX�SNOPQNcw�r|t�\U�ZLcRU�RWPKNQY}LZ�\U�PKL�e]OLQ�_LOZYO[�TLZYRPYNO�ROZ�\YOZYO[�ZYX_WPL�QLXNcWPYNOw�NQ�rzt�\U�NPKLQ�SRWXLX�PKRP�PKL�MNOPQRSPNQ�RXXLQPX�ROZ�PKL�aQSKYPLSPg�\RXLZ�NO�PKL�QLSNTTLOZRPYNO�Nd�PKL�MNOXPQWSPYNO�uROR[LQg�ZLPLQTYOLX�~WXPYdU�ZLcRUg�PKLO�PKL�MNOPQRSP�JYTL�XKRcc�\L�L�PLOZLZ�dNQ�XWSK�QLRXNOR\cL�PYTL�RX�PKL�aQSKYPLSP�TRU�ZLPLQTYOL̀a\XLOP�MNOPQRSPNQhX�\QLRSK�Nd�SNOPQRSP�NQ�OL[cY[LOSL�YO�PKL�_LQdNQTROSL�Nd�YPX�qNQ̂�ROZ�N\cY[RPYNOX�WOZLQ�PKYX�MNOPQRSPg�MNOPQRSPNQ�XKRcc�\L�LOPYPcLZ�PN�R�PYTL�L�PLOXYNO�_WQXWROP�PN�R�MKRO[L�eQZLQ�XY[OLZ�\U�e]OLQ�YO�PKL�RTNWOP�Nd�PYTL�ZLPLQTYOLZ�\U�e]OLQ�YO�YPX�QLRXNOR\cL�ZYXSQLPYNO�PN�\L�R__QN_QYRPL�dNQ�ZLcRUX�SRWXLZ�\U�PKL�dNccN]YO[�NSSWQQLOSLXg�\WP�NOcU�Yd�XWSK�ZLcRUX�RQL�_QNbLO�PN�e]OLQ�YO�YPX�QLRXNOR\cL�ZYXSQLPYNO�PN�ZLTNOXPQR\cU�RddLSP�PKL�SQYPYSRc�_RPK�Nd�PKL��QN~LSP�vSKLZWcL�RX�QLcRPYO[�PN�PKL�qNQ̂�Nd�PKYX�MNOPQRSP���PKL�SNOXLVWLOSLX�Nd�aSPX�Nd��NZ�rXWSK�RX�PNQORZNg�dcNNZg�dYQLg�KWQQYSROLg�LPS̀tw�WOWXWRccU�RZbLQXL�]LRPKLQw�YOZWXPQU�]YZL�cR\NQ�XPQŶLX�NQ�YOZWXPQU�]YZL�TRPLQYRc�XKNQPR[LXw�]RQX�NQ�RSPX�Nd�PLQQNQYXTw�QL\LccYNOw�QYNPw�SYbYc�ZYXN\LZYLOSLw�LT\RQ[NLXw�XR\NPR[Lw�XPN_�]NQ̂�NQZLQX�YXXWLZ�NQ�NPKLQ�RSPYNO�NQ�YORSPYNO�\U�[NbLQOTLOPRc�NQ�NPKLQ�RWPKNQYPYLX�KRbYO[�~WQYXZYSPYNO�NbLQ�PKL��QN~LSP�NQ�PKL�qNQ̂�ROZ�NWPXYZL�PKL�QLRXNOR\cL�SNOPQNc�Nd�MNOPQRSPNQw�PKL�_QLXLOSL�Nd�KR}RQZNWX�TRPLQYRcX�PKRP�RQL�ONP�PKL�QLX_NOXY\YcYPU�Nd�PKL�MNOPQRSPNQ�ONQ�R\NWP�]KYSK�MNOPQRSPNQ�ZNLX�ONP�QLRXNOR\cU�KRbL�̂ON]cLZ[L�RP�PKL�PYTL�Nd�L�LSWPYNO�Nd�PKL�MNOPQRSPw�ONO�SNT_cYROSL�Nd�PKL��QR]YO[X�ROZ�v_LSYdYSRPYNOX�]YPK�cR]Xg�XPRPWPLXg�QL[WcRPYNOX�ROZ�NPKLQ�cL[Rc�QLVWYQLTLOPX�rWOcLXX�NPKLQ]YXL�PKL�QLX_NOXY\YcYPU�Nd�PKL�MNOPQRSPNQ�_WQXWROP�PN�PKL�MNOPQRSP��NSWTLOPXtw�SKRO[LX�PN�cR]Xg�XPRPWPLXg�QL[WcRPYNOX�ROZ�NPKLQ�cL[Rc�QLVWYQLTLOPX�RdPLQ�L�LSWPYNO�Nd�PKYX�a[QLLTLOP��WOcLXX�NPKLQ]YXL�PKL�QLX_NOXY\YcYPU�Nd�PKL�MNOPQRSPNQ�_WQXWROP�PN�PKL�MNOPQRSP��NSWTLOPXt��RSPYNOX�NQ�YORSPYNOX�Nd�PKL�MNOXPQWSPYNO�uROR[LQg�aQSKYPLSPg�PKL�NPKLQ�uWcPY_cL��QYTL�MNOPQRSPNQXg�e]OLQhX�NPKLQ�SNOPQRSPNQXg�NQ�e]OLQ�]KYSK�NSSWQ�PKQNW[K�ON�dRWcP�Nd�PKL�MNOXPQWSPYNO�uROR[LQw�PKL�MNOXPQWSPYNO�uROR[LQhX�NQ�aQSKYPLSPhX�dRYcWQL�PN�QLRXNOR\cU�dWQOYXK�YOXPQWSPYNOX�NQ��QR]YO[X�NQ�PN�QLRXNOR\cU�RSP�NO�XW\TYXXYNOX�PKQNW[K�ON�dRWcP�Nd�MNOPQRSPNQw�NQ�LbLOPX�NWPXYZL�PKL�QLRXNOR\cL�SNOPQNc�Nd�MNOXPQWSPYNO�uROR[LQ�rdNQ�]KYSK�YP�YX�ONP�SNOPQRSPWRccU�QLX_NOXY\cLt�]KYSK�SNWcZ�ONP�KRbL�\LLO�QLRXNOR\cU�dNQLXLLO�\U�MNOPQRSPNQ�YO�PKL�ZLbLcN_TLOP�Nd�PKL��QN~LSP�vSKLZWcL�dNQ�PKL�qNQ̂�Nd�PKYX�MNOPQRSP�rSNccLSPYbLcU��MNOPLT_cRPLZ��LcRUX�t̀��fd�PKL�MNOPQRSPNQ�YX�ZLcRULZ�RP�ROU�PYTL�YO�PKL�SNTTLOSLTLOP�NQ�_QN[QLXX�Nd�PKL�qNQ̂�\U�ROU�MNOPLT_cRPLZ��LcRUg�PKLO�PKL�MNOPQRSPNQ�XKRcc�XW\TYP�R�McRYT�dNQ�RO�L�PLOXYNO�Nd�PKL�MNOPQRSP�JYTL�RX�XLP�dNQPK�YO�vLSPYNO��̀ỳx�ROZ�YPX�XW\XLSPYNOXg�ROZg�dNQ�McRYTX�ONP�]RYbLZ�\U�MNOPQRSPNQ�\U�N_LQRPYNO�Nd�aQPYScL���NQ�aQPYScL�sz�NQ�NPKLQ�R__cYSR\cL�_QNbYXYNOX�Nd�PKL�MNOPQRSP��NSWTLOPXg�PKL�MNOPQRSP�JYTL�TRU�\L�L�PLOZLZ�\U�MKRO[L�eQZLQ�dNQ�XWSK�PYTL�RX�PKL�e]OLQ�TRU�ZLPLQTYOL�YO�YPX�XNcL�QLRXNOR\cL�ZYXSQLPYNÒ��N�XWSK�MKRO[L�eQZLQ�L�PLOZYO[�PKL�MNOPQRSP�JYTLg�KN]LbLQg�XKRcc�QLXWcP�YO�ROU�YOSQLRXLZ�_RUTLOPX�PN�PKL�MNOPQRSPNQ�dNQ�NbLQKLRZg�L�PLOZLZ�NbLQKLRZg�NQ�dNQ�ROU�NPKLQ�RTNWOPX�Nd�ROU�ORPWQL�]KRPXNLbLQ�rXLL�vLSPYNO�sz̀s̀z�ROZ�YPX�XW\XLSPYNOXt̀�E�FGnGpGp�aO�L�PLOXYNO�Nd�PYTL�XKRcc�\L�NOcU�dNQ�PKL�OWT\LQ�Nd�ZRUX�Nd�ZLcRU�]KYSK�PKL�aQSKYPLSP�TRU�ZLPLQTYOL�PN�\L�ZWL�XNcLcU�PN�PKL�SRWXLX�XLP�dNQPK�YO�PKL�R__cYSRPYNO�dNQ�L�PLOXYNO�Nd�PYTL̀��JKL�MNOPQRSPNQ�XKRcc�ONP�\L�LOPYPcLZ�PN�QLSLYbL�R�XL_RQRPL�L�PLOXYNO�Nd�PYTL�dNQ�LRSK�NOL�Nd�XLbLQRc�SRWXLX�Nd�ZLcRU�N_LQRPYO[�SNOSWQQLOPcUw�\WP�Yd�RP�Rccg�NOcU�PKL�RSPWRc�_LQYNZ�Nd�ZLcRU�RX�ZLPLQTYOLZ�\U�PKL�aQSKYPLSP̀E�FGnGpGH�JKL�MNOPQRSPNQ�XKRcc�\L�QLX_NOXY\cL�dNQ�cR\NQ�_LRSL�NO�PKL��QN~LSP�ROZ�XKRcc�RP�Rcc�PYTLX�L�LQP�YPX�\LXP�LddNQPX�ROZ�~WZ[TLOP�RX�RO�L�_LQYLOSLZ�SNOPQRSPNQ�PN�RZN_P�ROZ�YT_cLTLOP�_NcYSYLX�ROZ�_QRSPYSLX�ZLXY[OLZ�PN�RbNYZ�]NQ̂�XPN__R[LXg�XcN]ZN]OXg�ZYX_WPLXg�NQ�XPQŶLX�]KLQL�QLRXNOR\cU�_NXXY\cL�ROZ�_QRSPYSRc�WOZLQ�PKL�SYQSWTXPROSLX�ROZ�XKRccg�RP�Rcc�PYTLXg�TRYOPRYO��QN~LSP�]YZL�cR\NQ�KRQTNOÙ��JKL�MNOPQRSPNQ�XKRcc�\L�cYR\cL�PN�PKL�e]OLQ�dNQ�Rcc�ZRTR[LX�XWddLQLZ�\U�PKL�e]OLQ�NSSWQQYO[�RX�R�QLXWcP�Nd�]NQ̂�XPN__R[LXg�XcN]ZN]OXg�ZYX_WPLX�NQ�XPQŶLX�L�SL_P�RX�X_LSYdYSRccU�_QNbYZLZ�dNQ�LcXL]KLQL�YO�PKLXL�MNOZYPYNOX̀E�FGnGpGn�acc�SNXPX�dNQ�L�_LZYPLZ�TRPLQYRc�_QNSWQLTLOP�PN�TLLP�PKL�XSKLZWcL�XKRcc�\L�PKL�QLX_NOXY\YcYPU�Nd�PKL�MNOPQRSPNQ̀E�FGnGH�McRYTX�QLcRPYO[�PN�PYTL�XKRcc�\L�TRZL�YO�RSSNQZROSL�]YPK�R__cYSR\cL�_QNbYXYNOX�Nd�aQPYScL�sz̀����������������
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EFGHI�JHKLMIHNHOFP�QEI�REOFISTFEIUP�VEFMTH�EQ�RWSMNP�QEI�XYFHOPMEO�EQ�REOFISTF�ZMNH�QEI�REOFHN[WSFH\�]HWŜ_��àbcdbefbghidhj�ghkbedhj�lahbgdhmi�mnfmcemom�dh�bem�pahboglb�qalrsmhbf�ba�bem�lahbogokt�db�df�g�lahidbdah�uomlmimhb�ba�pahboglbaovf�gwdndbk�ba�urofrm�ghk�pngds�xao�mybmhfdah�ax�pahboglb�zdsm�begb�bem�pngds�srfb�wm�dhdbdgbmi�wk�codbbmh�habdlm�wk�pahboglbao�ba�bem�{chmo�cdbe�g�lauk�fmhb�ba�bem�pahfborlbdah�|ghgjmo�ghi�}oledbmlb�dh�fbodlb�lasundghlm�cdbe�bem�om~rdomsmhbf�ax�bedf��mlbdah��������ghi�dbf�frwfmlbdahf�����a�begb�bem�{chmo�lgh�uoaumonk�dh�mfbdjgbm�bem�pngdst�z�|���������������{��z�������̀ p����z�������pz�z{�p{̀ z�}pz{�v������̀��{��̀{z�p��{��p�}�|�z{�{� �̀����z��z����̀�{�|}z�{̀ �}����{��q�q������̀�}��}�p{̀ q�z�{̀ ����p�q�̀ z�z{��z��}����z��z{�}����z�{��{z���������������}̀ ��p�}�|��{����z�̀ ��{̀ �{��z���p{̀ z�}pz�z�|������_�_�_��}hk�pngds�xao�pahboglb�zdsm�mybmhfdah�omngbdhj�ba�gh�pahbmsungbmi�qmngk�fegnn�wm�sgim�wk�pahboglbao�ba�{chmo�dh�codbdhjt�cdbe�g�lauk�fmhb�ba�bem�pahfborlbdah�|ghgjmo�ghi�}oledbmlbt�cdbedh�fm�mh�����igkf�gxbmo�pahboglbao��hmc�ao�fearni�eg�m��hach�ax�bem�lgrfm�ax�bem�imngk�ghi�dbf�dsuglb�ba�bem�lodbdlgn�ugbe�dbms�gxxmlbmi��cdbe�frle�codbbmh�habdlm�gi�dfdhj�{chmo�ax�bem�mydfbmhlmt�hgbrom�ghi�mxxmlb�ax�frle�lahidbdaht�allroomhlmt�ao�m�mhb�ruah�bem�guuoa�mi��oa�mlb��lemirnm�gf�omngbdhj�ba�pahboglbaovf��ao�t�ghi�srfb�fbgbm�cek�ghi�dh�cegb�omfumlbft�dx�ghkt�bem�lahidbdah�df�lgrfdhj�ao�sgk�lgrfm�g�imngk�gnahj�cdbe�imsahfbogwnm�uoaax�ax�bem�gnnmjmi�dsuglb�ah�bem�lodbdlgn�ugbe�ax�bem�guuoa�mi��oa�mlb��lemirnm�gf�omngbdhj�ba�pahboglbaovf��ao����pahboglbaovf�pngds�fegnn�frjjmfb�fbogbmjdmf�ba�{chmo�ba�sdbdjgbm�bem�mxxmlb�ax�ghk�frle�imngk�dhlnridhj�cdbearb�ndsdbgbdah�a�mobdsmt�om�fm~rmhldhj�ghi�abemo�omsmidgn�smbeaif����_�_�_��̀a�pngds�xao�mybmhfdah�ax�bem�pahboglb�zdsm�irm�ba�cmgbemo�lahidbdahf�cdnn�wm�lahfdimomi�rhnmff�gllasughdmi�wk�ialrsmhbgok�m�dimhlm�feacdhj�begb�frle�cmgbemo�df�rhrfrgnnk�fm�mom�ghi�gwhaosgn�xao�bem�ugfb�� �kmgof�ghi�larni�hab�eg�m�wmmh�omgfahgwnk�ghbdldugbmi��ao�omgfahgwnk�uoabmlbmi�gjgdhfb�t�ghi�rhnmff�bem�cmgbemo�lahidbdahf�egi�gh�gi�mofm�mxxmlb�ah�bem�lodbdlgn�ugbe�ax�bem��oa�mlb��lemirnm�gf�omngbdhj�ba�pahboglbaovf��ao�������_�_�_����gdnrom�ax�bem�{chmo�ba�omfuahi�dh�codbdhj�cdbedh�bedobk��� ��igkf�xannacdhj�imnd�mok�ax�pahboglbaovf�codbbmh�habdlm�om~rdomi�wk�bedf��mlbdah�������ghi�dbf�frwfmlbdahf�fegnn�wm�immsmi�g�om�mlbdah�ax�bem�pngds�����_�_�_¡���gdnrom�ax�bem�pahboglbao�ba�fbodlbnk�lasunk�cdbe�bem�om~rdomsmhbf�ax��mlbdah��������ghi�dbf�frwfmlbdahf��fegnn�wm�immsmi�g�lahlnrfd�m�cgd�mo�wk�bem�pahboglbao�ax�ghk�ghi�gnn�pngdsf�xao�igsgjmf�xao�imngk�ghi¢ao�mybmhfdah�ax�bem�pahboglb�zdsm�omjgoidhj�imngk�godfdhj�xoas�frle�lahidbdahft�allroomhlmf�ao�m�mhbf�������_�_�_£��zem�imbmosdhgbdah�ax�bem�{chmo�omjgoidhj�ghk�pngds�xao�gh�mybmhfdah�ax�pahboglb�zdsm�wk�habdlm�ax�imngk�gf�uoa�dimi�emomdh�fegnn�wm�wdhidhj�ghi�lahlnrfd�m�ah�bem�pahboglbao������_�_�_¤���mosdbbdhj�bem�pahboglbao�ba�lahbdhrm�cdbe�bem��ao��gxbmo�bem�bdsm�xdymi�xao�dbf�lasunmbdah�egf�myudomit�ao�gxbmo�bem�bdsm�ba�cedle�frle�lasunmbdah�sgk�eg�m�wmmh�mybmhimi�egf�myudomit�ao�bem�sg�dhj�ax�ghk�ugksmhb�ba�bem�pahboglbao�gxbmo�frle�bdsmt�fegnn�dh�ha�cgk�aumogbm�gf�g�cgd�mo�ah�bem�ugob�ax�bem�{chmo�ax�ghk�ax�dbf�odjebf�rhimo�bedf�pahboglb�����_�_�_¥���emh�bem�pahboglb�zdsm�egf�wmmh�mybmhimit�gf�uoa�dimi�rhimo�bedf��mlbdah����t�frle�mybmhfdah�ax�bdsm�fegnn�hab�wm�lahfdimomi�gf��rfbdxkdhj�mybog�lasumhfgbdah�ba�bem�pahboglbao�xao�gisdhdfbogbd�m�lafbf�ax�abemo�fdsdngo�omgfahf�����¦§̈X�¡©���_�_¡��h�ha�m�mhb�fegnn�bem�pahboglbao�wm�mhbdbnmi�ba�igsgjmf�xao�imngk�rhimo�bem�pahboglb��fmm��mlbdah�ª��ª���ghi�dbf�frwfmlbdahf������_�_£�za�bem�mybmhb�bem�pahboglbao�df�om~rdomi�ba�cao��irodhj�a�mobdsm�earoft�cmm�mhift�eandigkf�ao�gb�abemo�bdsmf�cedle�gom�hab�omjrngonk�flemirnmit�irm�ba�bem�xgrnb�ax�bem�pahboglbaot�ao�cemom�pahboglbao�om~rmfbf�ba�cao��irodhj�bemfm�umodaif�ba�xgldndbgbm�dbf�flemirnmt�bem�pahboglbao�fegnn�wm�omfuahfdwnm�xao�bem�lafbf�dhlroomi�wk�bem�{chmot�bem�pahfborlbdah�|ghgjmot�bem�}oledbmlb�ghi¢ao�abemof�gbbodwrbgwnm�ba�cao�dhj�irodhj�umodaif�cedle�eg�m�hab�wmmh�aoidhgodnk�flemirnmi��«�emom�bem�pahboglb�df�wgfmi�ah�g�fbdurngbmi�frs�ao��rgoghbmmi�|gydsrs��odlmt�bem�pahboglbao�fegnn�frwsdb�g�flemirnm�ax��gnrmf�ba�bem�pahfborlbdah�|ghgjmot�wmxaom�bem�xdofb�}uundlgbdah�xao��gksmhbt��gksmhb��¬�lemirnm�ax��gnrmf¬�t�gnnalgbdhj�bem�mhbdom�pahboglb��rs�ba�bem��godarf�uaobdahf�ax�bem��ao���zem�flemirnm�ax��gnrmf�fegnn�wm�uomugomi�dh�bem�xaost�ghi�fruuaobmi�wk�bem�igbg�ba�frwfbghbdgbm�dbf�gllroglkt�om~rdomi�wk�bem�pahfborlbdah�|ghgjmo�ghi�bem�}oledbmlb��zedf�flemirnmt�rhnmff�aw�mlbmi�ba�zem��lemirnm�ax��gnrmf�frwsdbbmi�wk�pahboglbao�cdnn�wm�gi�rfbmi�gf�
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EFGHIEFJ�KL�MNOPQEHRQINO�STOTUFE�NE�VERWIQFRQ�TP�OFRFPPTEL�XNE�QWFIE�TYYENZT[�\WIP�PRWFJH[F]�NORF�TYYENZFJ�KL�QWF�MNOPQEHRQINO�STOTUFE�NE�VERWIQFRQ]�PWT[[�KF�HPFJ�TP�T�KTPIP�XNE�EFZIF̂IOU�QWF�MNOQETRQNE_P�VYY[IRTQINOP�XNE�̀TLaFOQb�\WF�MNOPQEHRQINO�STOTUFE�PWT[[�XNÊTEJ�QN�QWF�VERWIQFRQ�QWF�MNOQETRQNE_P�PRWFJH[F�NX�ZT[HFPb�VOL�RWTOUFP�QN�QWF�PRWFJH[F�NX�ZT[HFP�PWT[[�KF�PHKaIQQFJ�QN�QWF�MNOPQEHRQINO�STOTUFE�TOJ�PHYYNEQFJ�KL�PHRW�JTQT�QN�PHKPQTOQITQF�IQP�TRRHETRL�TP�QWF�MNOPQEHRQINO�STOTUFE�TOJ�QWF�VERWIQFRQ�aTL�EFGHIEF]�TOJ�HO[FPP�NKcFRQFJ�QN�KL�QWF�MNOPQEHRQINO�STOTUFE�NE�QWF�VERWIQFRQ]�PWT[[�KF�HPFJ�TP�T�KTPIP�XNE�EFZIF̂IOU�QWF�MNOQETRQNE_P�PHKPFGHFOQ�VYY[IRTQINOP�XNE�̀TLaFOQb�\WF�dRWFJH[F�NX�eT[HFP�PWT[[�KF�YENZIJFJ�NO�QWF�VfV�ghij�XNEa�TOJ�ON�YTLaFOQP�̂I[[�KF�aTJF�QN�MNOQETRQNE�HOQI[�PHRW�KI[[IOU�KEFTkJN̂O�TOJ�IOIQIT[�PHKaIPPINOP�TEF�TYYENZFJblmno�pqr�stutq�VQ�[FTPQ�XIXQFFO�JTLP�KFXNEF�QWF�JTQF�FPQTK[IPWFJ�XNE�FTRW�YENUEFPP�YTLaFOQ]�QWF�vO�T�aNOQW[L�KTPIP]�]�QWF�MNOQETRQNE�PWT[[�PHKaIQ�QN�QWF�MNOPQEHRQINO�STOTUFE�TO�IQFaIwFJ�VYY[IRTQINO�XNE�̀TLaFOQ�YEFYTEFJ�IO�TRRNEJTORF�ÎQW�QWF�PRWFJH[F�NX�ZT[HFP]�IX�EFGHIEFJ�HOJFE�dFRQINO�xbj]�XNE�RNaY[FQFJ�YNEQINOP�NX�QWF�yNEkb�\WF�dRWFJH[F�NX�eT[HFP�XNE�RNaY[FQFJ�YNEQINOP�NX�QWF�yNEk�IO�RNaY[ITORF�̂IQW�T[[�EFGHIEFaFOQP�NX�VEQIR[F�z�NX�QWF�VUEFFaFOQ�TOJ�F[PF̂WFEF�IO�QWF�MNOQETRQ�{NRHaFOQPb�dHRW�TYY[IRTQINO�PWT[[�KF�ONQTEIwFJ]�IX�EFGHIEFJ]�TOJ�PHYYNEQFJ�KL�T[[�JTQT�PHKPQTOQITQIOU�QWF�MNOQETRQNE_P�EIUWQ�QN�YTLaFOQ�QWTQ�QWF�v̂ OFE]�MNOPQEHRQINO�STOTUFE�NE�VERWIQFRQ�EFGHIEF]�PHRW�TP�RNYIFP�NX�EFGHIPIQINOP]�TOJ�EF[FTPFP�NX�̂TIZFEP�NX�[IFO�XENa�dHKRNOQETRQNEP�TOJ�PHYY[IFEP]�aTQFEIT[�PHYY[IFEP�TOJ�PWT[[�EFX[FRQ�EFQTIOTUF�IX�YENZIJFJ�XNE�IO�QWF�MNOQETRQ�{NRHaFOQPb�|TRW�IQFa�[IPQFJ�IO�QWF�VYY[IRTQINO�XNE�̀TLaFOQ�PWT[[�WTZF�T�PFYTETQF�TaNHOQ�XNE�[TKNE�TOJ�T�PFYTETQF�TaNHOQ�XNE�aTQFEIT[�TOJ�NQWFE�RNPQPb�\WF�XNEa�NX�VYY[IRTQINO�XNE�̀TLaFOQ]�JH[L�ONQTEIwFJ]�PWT[[�KF�T�RHEEFOQ�THQWNEIwFJ�FJIQINO�NX�VfV�{NRHaFOQ�ghi}j]�VYY[IRTQINO�TOJ�MFEQIXIRTQF�XNE�̀TLaFOQb�V[QFEOTQIZF�YTLaFOQ�TYY[IRTQINO�XNEaP�TEF�ONQ�YFEaIQQFJb�VfV�{NRHaFOQ�gh}j�PWT[[�KF�PHYYNEQFJ�KL�T�RHEEFOQ�THQWNEIwFJ�FJIQINO�NX�VfV�{NRHaFOQ�ghi}]�MNOQIOHTQINO�dWFFQbr�stutqtq�VP�YENZIJFJ�IO�dFRQINO�hb}bx]�PHRW�TYY[IRTQINOP�aTL�IOR[HJF�EFGHFPQP�XNE�YTLaFOQ�NO�TRRNHOQ�NX�RWTOUFP�IO�QWF�yNEk�QWTQ�WTZF�KFFO�YENYFE[L�THQWNEIwFJ�KL�MNOPQEHRQINO�MWTOUF�{IEFRQIZFP]�NE�KL�IOQFEIa�JFQFEaIOTQINOP�NX�QWF�MNOPQEHRQINO�STOTUFE�TOJ�VERWIQFRQ]�KHQ�ONQ�LFQ�IOR[HJFJ�IO�MWTOUF�vEJFEPb{IEFRQIZFPb~r�stutqtu��OQI[�dHKPQTOQIT[�MNaY[FQINO]�QWF�v̂ OFE�PWT[[�YTL�xz�YFERFOQ�NX�QWF�TaNHOQ�JHF�QWF�MNOQETRQNE�NO�TRRNHOQ�NX�YENUEFPP�YTLaFOQP�aIOHP�aNOIFP�̂IQWWF[J�XNE�TOL�JH[L�XI[FJ�[IFOP�TUTIOPQ�PTIJ�MNOQETRQNEb�VQ�dHKPQTOQIT[�MNaY[FQINO]�QWF�MNOPQEHRQINO�STOTUFE�TOJ�VERWIQFRQ�aTL�THQWNEIwF�EFaTIOIOU�YTEQIT[�YTLaFOQP�QN�KF�aTJF�IO�XH[[]�[FPP�Q̂IRF�QWF�ZT[HF�NX�IQFaP�EFaTIOIOU�QN�KF�RNaY[FQFJ��YHORW[IPQ��TOJ�TO�TaNHOQ�OFRFPPTEL�QN�PTQIPXL�TOL�NHQPQTOJIOU�R[TIaP]�[IFOP]�NE�cHJUaFOQPbr�stutqtp��VYY[IRTQINOP�XNE�̀TLaFOQ�aHPQ�KF�TRRNaYTOIFJ�KL�TOL�TOJ�T[[�EF[FTPFP�NX�[IFOP�XNE�YEFZINHP�TYY[IRTQINOP�XENa�MNOQETRQNE�TOJ�QWFIE�PHKRNOQETRQNEP�TOJ�T�P̂NEO�TOJ�ONQTEIwFJ�PQTQFaFOQ�QWTQ�T[[�PHKRNOQETRQNEP�WTZF�KFFO�YTIJ�QN�TQ�[FTPQ�xz��NX�YEFZINHP[L�EFGHIPIQINOFJ�PHaPb��VP�KHI[Q�JET̂IOUP�PWN̂IOU�T[[�yNEk�HY�QN�QWF�QIaF�NX�QWF��FGHFPQ�XNE�T̀LaFOQ�PWT[[�KF�T�YEFEFGHIPIQF�XNE�aTkIOU�YTLaFOQbr�stut���O[FPP�NQWFÊIPF�YENZIJFJ�IO�QWF�MNOQETRQ�{NRHaFOQP]�YTLaFOQP�PWT[[�KF�aTJF�NO�TRRNHOQ�NX�aTQFEIT[P�TOJ�FGHIYaFOQ�JF[IZFEFJ�TOJ�PHIQTK[L�PQNEFJ�TQ�QWF�PIQF�XNE�PHKPFGHFOQ�IORNEYNETQINO�IO�QWF�yNEkb�fX�TYYENZFJ�IO�TJZTORF�KL�QWF�v̂ OFE]�YTLaFOQ�aTL�PIaI[TE[L�KF�aTJF�XNE�aTQFEIT[P�TOJ�FGHIYaFOQ�PHIQTK[L�PQNEFJ�NXX�QWF�PIQF�TQ�T�[NRTQINO�TUEFFJ�HYNO�IO�̂EIQIOUb�̀TLaFOQ�XNE�aTQFEIT[P�TOJ�FGHIYaFOQ�PQNEFJ�NO�NE�NXX�QWF�PIQF�PWT[[�KF�RNOJIQINOFJ�HYNO�RNaY[ITORF�KL�QWF�MNOQETRQNE�̂IQW�YENRFJHEFP�PTQIPXTRQNEL�QN�QWF�v̂ OFE�QN�FPQTK[IPW�QWF�v̂ OFE_P�QIQ[F�QN�PHRW�aTQFEIT[P�TOJ�FGHIYaFOQ�NE�NQWFÊIPF�YENQFRQ�QWF�v̂ OFE_P�IOQFEFPQ]�TOJ�PWT[[�IOR[HJF�QWF�RNPQP�NX�TYY[IRTK[F�IOPHETORF]�PQNETUF]�TOJ�QETOPYNEQTQINO�QN�QWF�PIQF]�XNE�PHRW�aTQFEIT[P�TOJ�FGHIYaFOQ�PQNEFJ�NXX�QWF�PIQFb�dHRW�YTLaFOQ�KL�QWF�v̂ OFE�XNE�aTQFEIT[P]�FGHIYaFOQ]�XI�QHEFP�TOJ�PHYY[IFP�PQNEFJ�NO�NE�NXX�QWF�dIQF�PWT[[�ONQ�EF[IFZF�QWF�MNOQETRQNE�NX�IQP�EFPYNOPIKI[IQL�QN�YENZIJF�EFTPNOTK[F�YENQFRQINO�NX�PTIJ�aTQFEIT[P]�FGHIYaFOQ]�XI�QHEFP�TOJ�PHYY[IFP�HOQI[�QWFIE�IORNEYNETQINO�IOQN�QWF�yNEkb�VOL�QWFXQ]�JTaTUF�NE�NQWFE�XNEa�NX�[NPP�PWT[[�KF�EFaFJIFJ�PN[F[L�KL�QWF�MNOQETRQNE�TQ�QWFIE�F�YFOPFbr�stutu�\WF�MNOQETRQNE�̂TEETOQP�QWTQ�QIQ[F�QN�T[[�yNEk�RNZFEFJ�KL�TO�VYY[IRTQINO�XNE�̀TLaFOQ�̂I[[�YTPP�QN�QWF�v̂ OFE�ON�[TQFE�QWTO�QWF�QIaF�NX�YTLaFOQb�\WF�MNOQETRQNE�XHEQWFE�̂TEETOQP�QWTQ�HYNO�PHKaIQQT[�NX�TO�VYY[IRTQINO�XNE�̀TLaFOQ�T[[�yNEk�XNE�̂WIRW�MFEQIXIRTQFP�XNE�̀TLaFOQ�WTZF�KFFO�YEFZINHP[L�IPPHFJ�TOJ�YTLaFOQP�EFRFIZFJ�XENa�QWF�v̂ OFE�PWT[[]�QN�QWF�KFPQ�NX�QWF�MNOQETRQNE_P�kON̂[FJUF]�IOXNEaTQINO]�TOJ�KF[IFX]�PWT[[�KF�XEFF�TOJ�R[FTE�NX�[IFOP]�R[TIaP]�PFRHEIQL�IOQFEFPQP]�NE�FORHaKETORFP]�IO�XTZNE�NX�QWF�MNOQETRQNE]�dHKRNOQETRQNEP]�aTQFEIT[�PHYY[IFEP]�NE�NQWFE�YFEPNOP�NE�FOQIQIFP�QWTQ�YENZIJFJ�[TKNE]�aTQFEIT[P�TOJ�FGHIYaFOQ�EF[TQIOU�QN�QWF�yNEkb
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E�FGHGHGI�JKL�MNOPQRSPNQ�TKRUU�TRVL�ROW�XLLY�PKL�Z[OLQ�ROW�PKL�Z[OLQ\T�YQNYLQP]�̂QLL�̂QN_�RUU�ÙLOT�ROW�SUR̀_Ta�ULbRU�NQ�Lcd̀PReULa�RQ̀T̀Ob�NdP�N̂�MNOPQRSPNQ\T�[NQX�KLQLdOWLQf��gO�PKL�LVLOP�RO]�TdSK�ÙLO�̀T�̂̀ULW�e]�RO]NOL�SUR̀_̀Ob�e]a�PKQNdbK�NQ�dOWLQ�PKL�MNOPQRSPNQa�PKL�MNOPQRSPNQ�TKRUU�QL_NVL�ROW�ẀTSKRQbL�TR_L�[̀PK̀O�PLO�hijk�WR]T�N̂�PKL�̂̀ÙOb�PKLQLN̂f��JKL�MNOPQRSPNQ�̂dQPKLQ�LlYQLTTU]�dOWLQPRXLT�PN�WL̂LOW�PKL�gOWL_ÒPLLT�RP�PKL�MNOPQRSPNQ\T�TNUL�LlYLOTL�RbR̀OTP�RO]�RSP̀NOTa�UR[Td̀PT�NQ�YQNSLLẀObT�eQNdbKP�RbR̀OTP�gOWL_ÒPLLT�RT�R�QLTdUP�N̂�ÙLOT�̂̀ULW�RbR̀OTP�PKL�mNQXa�PKL�T̀PL�N̂�RO]�N̂�PKL�mNQXa�PKL�nQNoLSP�T̀PL�ROW�RO]�̀_YQNVL_LOPT�PKLQLNOa�YR]_LOPT�WdL�PKL�MNOPQRSPNQ�NQ�RO]�YNQP̀NO�N̂�PKL�YQNYLQP]�N̂�RO]�N̂�PKL�gOWL_ÒPLLT�QL̂LQQLW�PN�SNUULSP̀VLU]�RT�ÙLOT�̀O�PK̀T�pLSP̀NO�qfrfrfif��JKL�MNOPQRSPNQ�KLQLe]�RbQLLT�PN�̀OWL_Ò̂]�ROW�KNUW�gOWL_ÒPLLT�KRQ_ULTT�RbR̀OTP�RO]�TdSK�ÙLOT�NQ�SUR̀_T�N̂�ÙLO�ROW�RbQLLT�PN�YR]�RO]�odWb_LOP�NQ�ÙLO�QLTdUP̀Ob�̂QN_�RO]�TdSK�RSP̀NOTa�UR[Td̀PT�NQ�YQNSLLẀObTfE�FGHGHGs�JKL�Z[OLQ�TKRUU�QLULRTL�RO]�YR]_LOPT�[̀PKKLUW�WdL�PN�R�ÙLO�NQ�SUR̀_�N̂�ÙLO�̀̂�PKL�MNOPQRSPNQ�NePR̀OT�TLSdQ̀P]�RSSLYPReUL�PN�PKL�Z[OLQ�NQ�R�ÙLO�eNOW�[K̀SK�̀Tt�hik�̀TTdLW�e]�R�TdQLP]�RSSLYPReUL�PN�PKL�Z[OLQa�huk�̀O�̂NQ_�ROW�TdeTPROSL�TRP̀T̂RSPNQ]�PN�PKL�Z[OLQa�ROW�hrk�̀O�RO�R_NdOP�ONP�ULTT�PKRO�ZOL�vdOWQLW�ẁ̂P]�YLQSLOP�hixjyk�N̂�TdSK�ÙLO�SUR̀_f��z]�YNTP̀Ob�R�ÙLO�eNOW�NQ�NPKLQ�RSSLYPReUL�TLSdQ̀P]a�KN[LVLQa�PKL�MNOPQRSPNQ�TKRUU�ONP�eL�QLÙLVLW�N̂�RO]�QLTYNOT̀èÙP̀LT�NQ�NeÙbRP̀NOT�dOWLQ�PK̀T�pLSP̀NO�qfra�̀OSUdẀOba�[̀PKNdP�Ù_̀PRP̀NOa�PKL�WdP]�PN�WL̂LOW�ROW�̀OWL_Ò̂]�PKL�gOWL_ÒPLLTf��JKL�SNTP�N̂�RO]�YQL_̀d_T�̀OSdQQLW�̀O�SNOOLSP̀NO�[̀PK�TdSK�eNOWT�ROW�TLSdQ̀P]�TKRUU�eL�PKL�QLTYNOT̀èÙP]�N̂�PKL�MNOPQRSPNQ�ROW�TKRUU�ONP�eL�YRQP�N̂a�NQ�SRdTL�RO]�RWodTP_LOP�PNa�PKL�MNOPQRSP�pd_fE�FGHGHGH�{NP[̀PKTPROẀOb�PKL�̂NQLbǸOba�PKL�Z[OLQ�QLTLQVLT�PKL�Q̀bKP�PN�TLPPUL�RO]�ẀTYdPLW�_LSKRÒS\T�NQ�_RPLQ̀RU�_LO\T�ÙLO�SUR̀_�e]�YR]_LOPT�PN�PKL�ÙLO�SUR̀_ROP�NQ�e]�TdSK�NPKLQ�_LROT�RT�PKL�Z[OLQa�̀O�PKL�Z[OLQ\T�TNUL�ẀTSQLP̀NOa�WLPLQ_̀OLT�̀T�PKL�_NTP�LSNON_̀SRU�NQ�RWVROPRbLNdT�_LPKNW�N̂�TLPPÙOb�PKL�ẀTYdPLf��JKL�MNOPQRSPNQ�TKRUU�YQN_YPU]�QL̀_edQTL�PKL�Z[OLQa�dYNO�WL_ROWa�̂NQ�RO]�YR]_LOPT�PN�eL�_RWL�NPKLQ�PKRO�PKNTL�_RWL�̂QN_�PKL�QLPR̀ORbL�dOWLQ�PKL�Z[OLQ|MNOPQRSPNQ�MNOPQRSPfE�FGHG}�gO�SNOOLSP̀NO�[̀PK�RUU�YQNbQLTT�YR]_LOPTa�PKL�MNOPQRSPNQ�TKRUU�Tde_̀P�QLULRTLT~[R̀VLQT�N̂�ÙLO�[̀PK�QLTYLSP�PN�RUU�mNQX�YQLV̀NdTU]�YLQ̂NQ_LW�ROW�̂NQ�[K̀SK�YR]_LOPT�[LQL�_RWL�dOWLQ�R�YQLSLẀOb�RYYÙSRP̀NOf��zLb̀OÒOb�[̀PK�PKL�TLSNOW�YR]_LOP�QLcd̀T̀P̀NO�ROW�[̀PK�LRSK�TdeTLcdLOP�YR]_LOP�QLcd̀T̀P̀NOa�MNOPQRSPNQ�TKRUU�̂dQÒTK�PN�Z[OLQa�[̀PKNdP�Ù_̀PRP̀NOa�PKL�̂NUUN[̀Ob�WNSd_LOPTtRf �ReNQ�ROW~NQ��RPLQ̀RUT��̂^̀WRV̀Pef �R̀U]�ROW�mLLXU]�mRbL��̂^̀WRV̀P�Sf MNOPQRSPNQ\T�nRQP̀RU��LULRTL�ROW�mR̀VLQ�N̂��̀LOWf mQ̀PPLO�MLQP̀̂L̀W�nR]QNUU�̀ÔNQ_RP̀NO�̀O�SN_YÙROSL�[̀PK�RYYÙSReUL�UR[T��ROW�Lf �WẀP̀NORU�̀ÔNQ_RP̀NO�QLcd̀QLW�e]�PKL�MNOTPQdSP̀NO��RORbLQ�Z[OLQ�ROW~NQ�RO]�RYYÙSReUL�UR[Ta�SNWLTa�QdULT�ROW�NQ�QLbdURP̀NOT�RYYÙSReUL�PN�PKL�mNQX�N̂�PKL�MNOPQRSPNQfE�FGHG��JKL�MNOPQRSPNQ�TKRUU�Tde_̀P�R��YLOS̀U|SNY]��QLcd̀T̀P̀NO�PN�PKL�MNOTPQdSP̀NO��RORbLQ�ON�URPLQ�PKRO�PKL�WRPL�RT�ẀQLSPLW�e]�PKL�MNOTPQdSP̀NO��RORbLQ�̂NQ�[NQX�SN_YULPLW�dY�PN�PKRP�WR]�̂NQ�QLV̀L[�[̀PK�̂̀LUW�YLQTNOOLU�ROW�̂NQ�SN_YRQ̀TNO�PN�PKL�MNOPQRSPNQ\T�RT|ed̀UP�WQR[̀ObT�[K̀SK�TKRUU�eL�dYWRPLW�WR̀U]�YLQ�PKL��LOLQRU�MNOẀP̀NOTf��̂PLQ�RO]�RWodTP_LOPT�RQL�_RWLa�PKL�MNOPQRSPNQ�TKRUU�̂̀ORÙ�L�ROW�Tde_̀P�PN�PKL�MNOTPQdSP̀NO��RORbLQ�ON�URPLQ�PKRO�PKL�WRPL�RT�ẀQLSPLW�e]�PKL�MNOTPQdSP̀NO��RORbLQ�̂̀VL�hxk�SNỲLT�N̂�PKL�QLcd̀T̀P̀NOa�T̀bOLW�ROW�ONPRQ̀�LWa�̂NQ�PKL�MNOTPQdSP̀NO��RORbLQ\T�̂̀ORU�RYYQNVRU�ROW�T̀bORPdQLf�JKL�Z[OLQ�TKRUU�_RXL�YR]_LOP�[̀PK̀O�PK̀QP]�hrjk�WR]T�̂QN_�PKL�WRPL�N̂�PKL�MNOTPQdSP̀NO��RORbLQ\T�̂̀ORU�RYYQNVRU�ROW�T̀bORPdQLfE�FG}GI�mKLQL�PKLQL�̀T�NOU]�NOL�MNOPQRSPNQa�PKL�ndQTdROP�PN�PKL�YQNSLWdQLT�ROW�P̀_LÙOLT�TLP�̂NQPK�̀O��QP̀SUL�x�N̂�PKL��bQLL_LOP�ROW�LUTL[KLQL�̀O�PKL�MNOPQRSP��NSd_LOPTa�]KL�MNOTPQdSP̀NO��RORbLQ�[̀UUa�[̀PK̀O�TLVLO�WR]T�R̂PLQ�PKL�MNOTPQdSP̀NO��RORbLQ\T�QLSL̀YP�N̂�PKL�MNOPQRSPNQ\T��YYÙSRP̀NO�̂NQ�nR]_LOPa�QLV̀L[�PKL��YYÙSRP̀NOa�SLQP̀̂]�PKL�R_NdOP�PKL�MNOTPQdSP̀NO��RORbLQ�WLPLQ_̀OLT�̀T�WdL�PKL�MNOPQRSPNQa�ROW�̂NQ[RQW�PKL�MNOPQRSPNQ\T��YYÙSRP̀NO�ROW�MLQP̀̂S̀RPL�̂NQ�nR]_LOP�PN�PKL��QSK̀PLSPf�mP̀K̀O�TLVLO�WR]T�R̂PLQ�PKL��QSK̀PLSP�QLSL̀VLT�PKL�MNOPQRSPNQ\T��YYÙSRP̀NO�N̂Q�nR]_LOP�̂QN_�PKL�MNOTPQdSP̀NO��RORbLQa�PKL��QSK̀PLSP�[̀UU�L̀PKLQ�hik�̀TTdL�PN�PKL�Z[OLQ�R�MLQP̀̂S̀RPL�̂NQ�nR]_LOPa�Ò�PKL�̂dUU�R_NdOP�N̂�PKL��YYÙSRP̀NO�̂NQ�nR]_LOPa�[̀PK�R�SNY]�PN�PKL�MNOTPQdSP̀NO��RORbLQ��NQ�huk�̀TTdL�PN�PKL�Z[OLQ�R�MLQP̀̂S̀RPL�̂NQ�nR]_LOP�̂NQ�TdSK�R_NdOP�RT�PKL��QSK̀PLSP�WLPLQ_̀OLT�̀T�YQNYLQU]�WdLa�ROW�ONP̀̂]�PKL�MNOTPQdSP̀NO��RORbLQ�ROW�Z[OLQ�N̂�PKL��QSK̀PLSP\T�QLRTNOT�̂NQ�[̀PKKNUẀOb�SLQP̀̂S̀RP̀NO�̀O�YRQP�RT�YQNV̀WLW�̀O�pLSP̀NO�qfxfi��NQ�hrk�[̀PKKNUW�SLQP̀̂S̀RP̀NO�N̂�PKL�LOP̀QL��YYÙSRP̀NO�̂NQ�nR]_LOPa�ROW�ONP̀̂]�PKL�MNOTPQdSP̀NO��RORbLQ�ROW�Z[OLQ�N̂�PKL��QSK̀PLSP\T�QLRTNO�̂NQ�[̀PKKNUẀOb�SLQP̀̂S̀RP̀NO�̀O�[KNUL�RT�YQNV̀WLW�̀O�pLSP̀NO�qfxfif�JKL�MNOTPQdSP̀NO��RORbLQ�[̀UU�YQN_YPU]�̂NQ[RQW�PN�PKL�MNOPQRSPNQ�PKL��QSK̀PLSP\T�ONP̀SL�N̂�[̀PKKNUẀOb�SLQP̀̂S̀RP̀NOf
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E�FGHGI�JKLML�NKLML�OP�QRML�NKST�RTL�URTNMSVNRM�WLMXRMQOTY�WRMNORTP�RX�NKL�ZMR[LVN\�NKL�URTPNM]VNORT�̂STSYLM�_Ò̀\�_ONKOT�PLaLT�bScP�SXNLM�NKL�URTPNM]VNORT�̂STSYLM�MLVLOaLP�S̀̀�RX�NKL�URTNMSVNRMPd�eWẀOVSNORTP�XRM�ZScQLTNf�ghi�MLaOL_�NKL�eWẀOVSNORTP�STb�VLMNOXc�NKL�SQR]TN�NKL�URTPNM]VNORT�̂STSYLM�bLNLMQOTLP�OP�b]L�LSVK�RX�NKL�URTNMSVNRMPj�gki�WMLWSML�S�l]QQSMc�RX�URTNMSVNRMPd�eWẀOVSNORTP�XRM�ZScQLTN�mc�VRQmOTOTY�OTXRMQSNORT�XMRQ�LSVK�URTNMSVNRMdP�SWẀOVSNORT�_ONK�OTXRMQSNORT�XMRQ�POQÒSM�SWẀOVSNORTP�XRM�WMRYMLPP�WScQLTNP�XMRQ�NKL�RNKLM�URTNMSVNRMPj�gni�WMLWSML�S�ZMR[LVN�eWẀOVSNORT�STb�ULMNOXOVSNL�XRM�ZScQLTNj�goi�VLMNOXc�NKL�SQR]TN�NKL�URTPNM]VNORT�̂STSYLM�bLNLMQOTLP�OP�b]L�S̀̀�URTNMSVNRMPj�STb�gpi�XRM_SMb�NKL�l]QQSMc�RX�URTNMSVNRMPd�eWẀOVSNORTP�XRM�ZScQLTN�STb�ZMR[LVN�eWẀOVSNORT�STb�ULMNOXOVSNL�XRM�ZScQLTN�NR�NKL�eMVKONLVNqrKL�URTPNM]VNORT�̂STSYLMdP�VLMNOXOVSNORT�RX�ST�eWẀOVSNORT�XRM�ZScQLTN�PKS̀̀�mL�mSPLb�]WRT�NKL�URTPNM]VNORT�̂STSYLMdP�LaS̀]SNORT�RX�NKL�JRMs�STb�NKL�bSNS�OT�NKL�eWẀOVSNORT�RM�eWẀOVSNORTP�XRM�ZScQLTNq�rKL�URTPNM]VNORT�̂STSYLMdP�VLMNOXOVSNORT�_Ò̀�VRTPNON]NL�S�MLWMLPLTNSNORT�NKSN\�NR�NKL�mLPN�RX�NKL�URTPNM]VNORT�^STSYLMdP�sTR_̀LbYL\�OTXRMQSNORT\�STb�mL̀OLX\�NKL�JRMs�KSP�WMRYMLPPLb�NR�NKL�WROTN�OTbOVSNLb\�NKL�t]S̀ONc�RX�NKL�JRMs�OP�OT�SVVRMbSTVL�_ONK�NKL�URTNMSVN�uRV]QLTNP\�STb�NKSN�NKL�URTNMSVNRM�OP\�RM�URTNMSVNRMP�SML\�LTNOǸLb�NR�WScQLTN�OT�NKL�SQR]TN�VLMNOXOLbqE�FGHGIGv�JONKOT�PLaLT�bScP�SXNLM�NKL�eMVKONLVN�MLVLOaLP�NKL�ZMR[LVN�eWẀOVSNORT�STb�ZMR[LVN�ULMNOXOVSNL�XRM�ZScQLTN�STb�NKL�l]QQSMc�RX�URTNMSVNRMPd�eWẀOVSNORTP�XRM�ZScQLTN�XMRQ�NKL�URTPNM]VNORT�̂STSYLM\�NKL�eMVKONLVN�_Ò̀�LONKLM�ghi�OPP]L�NR�NKL�w_TLM�S�ZMR[LVN�ULMNOXOVSNL�XRM�ZScQLTN\�_ONK�S�VRWc�NR�NKL�URTPNM]VNORT�̂STSYLMj�RM�gki�OPP]L�NR�NKL�w_TLM�S�ZMR[LVN�ULMNOXOVSNL�XRM�ZScQLTN�XRM�P]VK�SQR]TN�SP�NKL�eMVKONLVN�bLNLMQOTLP�OP�WMRWLM̀c�b]L\�STb�TRNOXc�NKL�URTPNM]VNORT�̂STSYLM�STb�w_TLM�RX�NKL�eMVKONLVNdP�MLSPRTP�XRM�_ONKKR̀bOTY�VLMNOXOVSNORT�OT�WSMN�SP�WMRaObLb�OT�lLVNORT�xqpqhj�RM�gni�_ONKKR̀b�VLMNOXOVSNORT�RX�NKL�LTNOML�ZMR[LVN�eWẀOVSNORT�XRM�ZScQLTN\�STb�TRNOXc�NKL�URTPNM]VNORT�^STSYLM�STb�w_TLM�RX�NKL�eMVKONLVNdP�MLSPRT�XRM�_ONKKR̀bOTY�VLMNOXOVSNORT�OT�_KR̀L�SP�WMRaObLb�OT�lLVNORT�xqpqhq�rKL�URTPNM]VNORT�̂STSYLM�_Ò̀�WMRQWǸc�XRM_SMb�NKL�eMVKONLVNdP�TRNOVL�RX�_ONKKR̀bOTY�VLMNOXOVSNORT�NR�NKL�URTNMSVNRMPqE�FGHGy�rKL�URTPNM]VNORT�̂STSYLMdP�VLMNOXOVSNORT�RX�ST�eWẀOVSNORT�XRM�ZScQLTN�RM\�OT�NKL�VSPL�RX�QRML�NKST�RTL�URTNMSVNRM\�S�ZMR[LVN�eWẀOVSNORT�STb�ULMNOXOVSNL�XRM�ZScQLTN\�PKS̀̀�mL�mSPLb�]WRT�NKL�URTPNM]VNORT�̂STSYLMdP�LaS̀]SNORT�RX�NKL�JRMs�STb�NKL�bSNS�OT�NKL�eWẀOVSNORT�RM�eWẀOVSNORTP�XRM�ZScQLTNq�rKL�URTPNM]VNORT�̂STSYLMdP�eMVKONLVNdP�OPP]STVL�RX�S�ULMNOXOVSNL�XRM�ZScQLTN�PKS̀̀�mL�mSPLb�]WRT�NKL�eMVKONLVNdP�LaS̀]SNORT�RX�NKL�JRMs\�NKL�MLVRQQLTbSNORT�RX�NKL�URTPNM]VNORT�̂STSYLM\�STb�bSNS�OT�NKL�eWẀOVSNORT�XRM�ZScQLTN�RM�ZMR[LVN�eWẀOVSNORT�XRM�ZScQLTNq�rKL�eMVKONLVNdP�VLMNOXOVSNORT�_Ò̀�VRTPNON]NL�S�MLWMLPLTNSNORT�NKSN\�NR�NKL�mLPN�RX�NKL�URTPNM]VNORT�̂STSYLMdP�eMVKONLVNdP�sTR_̀LbYL\�OTXRMQSNORT\�STb�mL̀OLX\�NKL�JRMs�KSP�WMRYMLPPLb�NR�NKL�WROTN�OTbOVSNLb\�NKL�t]S̀ONc�RX�NKL�JRMs�OP�OT�SVVRMbSTVL�_ONK�NKL�URTNMSVN�uRV]QLTNP\�STb�NKSN�NKL�URTNMSVNRM�OP\�RM�URTNMSVNRMP�SML\�LTNOǸLb�NR�WScQLTN�OT�NKL�SQR]TN�VLMNOXOLbqE�FGHGH�rKL�eMVKONLVNdP�OPP]STVL�RX�S�ULMNOXOVSNL�XRM�ZScQLTN�RM\�OT�NKL�VSPL�RX�QRML�NKST�RTL�URTNMSVNRM\�ZMR[LVN�eWẀOVSNORT�STb�ULMNOXOVSNL�XRM�ZScQLTN\�PKS̀̀�mL�mSPLb�]WRT�NKL�eMVKONLVNdP�LaS̀]SNORT�RX�NKL�JRMs\�NKL�MLVRQQLTbSNORT�RX�NKL�URTPNM]VNORT�̂STSYLM\�STb�bSNS�OT�NKL�eWẀOVSNORT�XRM�ZScQLTN�RM�ZMR[LVN�eWẀOVSNORT�XRM�ZScQLTNq�rKL�eMVKONLVNdP�VLMNOXOVSNORT�_Ò̀�VRTPNON]NL�S�MLWMLPLTNSNORT�NKSN\�NR�NKL�mLPN�RX�NKL�eMVKONLVNdP�sTR_̀LbYL\�OTXRMQSNORT\�STb�mL̀OLX\�NKL�JRMs�KSP�WMRYMLPPLb�NR�NKL�WROTN�OTbOVSNLb\�NKL�t]S̀ONc�RX�NKL�JRMs�OP�OT�SVVRMbSTVL�_ONK�NKL�URTNMSVN�uRV]QLTNP\�STb�NKSN�NKL�URTNMSVNRM�OP\�RM�URTNMSVNRMP�SML\�LTNOǸLb�NR�WScQLTN�OT�NKL�SQR]TN�VLMNOXOLbqMLWMLPLTNSNORTP�QSbL�W]MP]STN�NR�lLVNORTP�xqoqn�STb�xqoqo�SML�P]m[LVN�NR�ST�LaS̀]SNORT�RX�NKL�JRMs�XRM�VRTXRMQSTVL�_ONK�NKL�URTNMSVN�uRV]QLTNP�]WRT�l]mPNSTNOS̀�URQẀLNORT\�NR�MLP]̀NP�RX�P]mPLt]LTN�NLPNP�STb�OTPWLVNORTP\�NR�VRMMLVNORT�RX�QOTRM�bLaOSNORTP�XMRQ�NKL�URTNMSVN�uRV]QLTNP�WMORM�NR�VRQẀLNORT\�STb�NR�PWLVOXOV�t]S̀OXOVSNORTP�LzWMLPPLb�mc�NKL�URTPNM]VNORT�̂STSYLM�RM�eMVKONLVNqE�FGHG{�rKL�MLWMLPLTNSNORTP�QSbL�W]MP]STN�NR�lLVNORTP�xqoqn�STb�xqoqo�SML�P]m[LVN�NR�ST�LaS̀]SNORT�RX�NKL�JRMs�XRM�VRTXRMQSTVL�_ONK�NKL�URTNMSVN�uRV]QLTNP�]WRT�l]mPNSTNOS̀�URQẀLNORT\�NR�MLP]̀NP�RX�P]mPLt]LTN�NLPNP�STb�OTPWLVNORTP\�NR�VRMMLVNORT�RX�QOTRM�bLaOSNORTP�XMRQ�NKL�URTNMSVN�uRV]QLTNP�WMORM�NR�VRQẀLNORT\�STb�NR�PWLVOXOV�t]S̀OXOVSNORTP�LzWMLPPLb�mc�NKL�URTPNM]VNORT�̂STSYLM�RM�eMVKONLVNqOPP]STVL�RX�S�ULMNOXOVSNL�XRM�ZScQLTN�_Ò̀�TRN�mL�S�MLWMLPLTNSNORT�NKSN�NKL�URTPNM]VNORT�̂STSYLM�RM�eMVKONLVN�KSP�ghi�QSbL�LzKS]PNOaL�RM�VRTNOT]R]P�RT|PONL�OTPWLVNORTP�NR�VKLVs�NKL�t]S̀ONc�RM�t]STNONc�RX�NKL�JRMsj�gki�MLaOL_Lb�VRTPNM]VNORT�QLSTP\�QLNKRbP\�NLVKTOt]LP\�PLt]LTVLP\�RM�WMRVLb]MLPj�gni�MLaOL_Lb�VRWOLP�RX�MLt]OPONORTP�MLVLOaLb�XMRQ�l]mVRTNMSVNRMP�STb�P]WẀOLMP�STb�RNKLM�bSNS�MLt]LPNLb�mc�NKL�w_TLM�NR�P]mPNSTNOSNL�NKL�URTNMSVNRMdP�MOYKN�NR�WScQLTNj�RM�goi�QSbL�LzSQOTSNORT�NR�SPVLMNSOT�KR_�RM�XRM�_KSN�W]MWRPL�NKL�URTNMSVNRM�KSP�]PLb�QRTLc�WMLaOR]P̀c�WSOb�RT�SVVR]TN�RX�NKL�URTNMSVN�l]QqE�FGHG}�rKL�OPP]STVL�RX�S�ULMNOXOVSNL�XRM�ZScQLTN�RM�S�ZMR[LVN�ULMNOXOVSNL�XRM�ZScQLTN�_Ò̀�TRN�mL�S�MLWMLPLTNSNORT�NKSN�NKL�URTPNM]VNORT�̂STSYLM�RM�eMVKONLVN�KSP�ghi�QSbL�LzKS]PNOaL�RM�VRTNOT]R]P�RT|PONL�OTPWLVNORTP�NR�VKLVs�NKL�t]S̀ONc�RM�t]STNONc�RX�NKL�JRMsj�gki�MLaOL_Lb�VRTPNM]VNORT�QLSTP\�QLNKRbP\�NLVKTOt]LP\�PLt]LTVLP\�RM�WMRVLb]MLPj�gni�MLaOL_Lb�VRWOLP�RX�MLt]OPONORTP�MLVLOaLb�XMRQ�l]mVRTNMSVNRMP�STb�P]WẀOLMP�STb�RNKLM�bSNS�MLt]LPNLb�mc�NKL�w_TLM�NR�
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EFGEHIJHKIHL�HML�NOJHPIQHOPRE�PKSMH�HO�TIUVLJHW�OP�XYZ�VI[L�L\IVKJIHKOJ�HO�IEQLPHIKJ�MO]�OP�̂OP�]MIH�TFPTOEL�HML�NOJHPIQHOP�MIE�FEL[�VOJLU�TPL_KOFÈU�TIK[�OJ�IQQOFJH�Ô�HML�NOJHPIQH�aFVbc�defeg�hML�NOJEHPFQHKOJ�iIJISLP�OP�jPQMKHLQH�VIU�]KHMMÒ[�I�NLPHK̂KQIHL�̂OP�kIUVLJH��OP�kPOlLQH�NLPHK̂KQIHL�̂OP�kIUVLJH�KJ�]MÒL�OP�KJ�TIPHm�HO�HML�L\HLJH�PLIEOJIG̀U�JLQLEEIPU�HO�TPOHLQH�HML�n]JLPm�K̂�KJ�HML�NOJEHPFQHKOJ�iIJISLPRE�OP�jPQMKHLQHRE�OTKJKOJ�HML�PLTPLELJHIHKOJE�HO�HML�n]JLP�PLoFKPL[�GU�aLQHKOJ�pbYbq�IJ[�pbYbr�IJ[�pbYbY�QIJJOH�GL�VI[Lb�ŝ�HML�NOJEHPFQHKOJ�iIJISLP�OP�jPQMKHLQH�KE�FJIG̀L�HO�QLPHK̂U�TIUVLJH�KJ�HML�IVOFJH�Ô�HML�jTT̀KQIHKOJm�HML�NOJEHPFQHKOJ�iIJISLP�]K̀̀�JOHK̂U�HML�NOJHPIQHOP�IJ[�n]JLP�IE�TPO_K[L[�KJ�aLQHKOJ�pbYbt�IJ[�pbYbqb�pbYbtb�ŝ�HML�NOJHPIQHOPm�NOJEHPFQHKOJ�iIJISLP�IJ[�jPQMKHLQH�QIJJOH�ISPLL�OJ�I�PL_KEL[�IVOFJHm�HML�jPQMKHLQH�]K̀̀�TPOVTH̀U�KEEFL�I�NLPHK̂KQIHL�̂OP�kIUVLJH�OP�I�kPOlLQH�NLPHK̂KQIHL�̂OP�kIUVLJH�̂OP�HML�IVOFJH�̂OP�]MKQM�HML�jPQMKHLQH�KE�IG̀L�HO�VIuL�EFQM�PLTPLELJHIHKOJE�HO�HML�n]JLPb�hML�NOJEHPFQHKOJ�iIJISLP�OP�jPQMKHLQH�VIU�ÌEO�]KHMMÒ[�I�NLPHK̂KQIHL�̂OP�kIUVLJH�OPm�GLQIFEL�Ô�EFGELoFLJH̀U�[KEQO_LPL[�L_K[LJQLm�VIU�JF̀̀K̂U�HML�]MÒL�OP�I�TIPH�Ô�I�NLPHK̂KQIHL�̂OP�kIUVLJH�OP�kPOlLQH�NLPHK̂KQIHL�̂OP�kIUVLJH�TPL_KOFÈU�KEEFL[m�HO�EFQM�L\HLJH�IE�VIU�GL�JLQLEEIPU�KJ�HML�NOJEHPFQHKOJ�iIJISLPRE�OP�jPQMKHLQHRE�OTKJKOJ�HO�TPOHLQH�HML�n]JLP�̂POV�̀OEE�̂OP�]MKQM�HML�NOJHPIQHOP�KE�PLETOJEKG̀Lm�KJQ̀F[KJS�ÒEE�PLEF̀HKJS�̂POV�HML�IQHE�IJ[�OVKEEKOJE�[LEQPKGL[�KJ�aLQHKOJ�rbrbq�GLQIFEL�Ôvwxy�z{e| PLIEOJIG̀L�L_K[LJQL�HMIH�HML�}OPu�]K̀̀�JOH�GL�QOVT̀LHL[�]KHMKJ�HML�NOJHPIQH�hKVLm�IJ[�HMIH�HML�FJTIK[�GÌIJQL�]OF̀[�JOH�GL�I[LoFIHL�HO�QO_LP�IQHFÌ�OP�̀KoFK[IHL[�[IVISLE�̂OP�HML�IJHKQKTIHL[�[L̀IUW�OPe~ PLTLIHL[�e~IJU�̂IK̀FPL�HO�QIPPU�OFH�HML�}OPu�KJ�IQQOP[IJQL�]KHM�HML�NOJHPIQH��OQFVLJHEb�OQFVLJHEWe��������_KÒIHKOJE�Ô�̀I]�ITT̀KQIG̀L�HO�HML�}OPu�]MKQM�IPL�HML�PLETOJEKGK̀KHU�Ô�NOJHPIQHOP���� LPPOJLOFE�LEHKVIHLE�Ô�HML�TLPQLJHISL�Ô�}OPu�TLP̂OPVL[W���� NOJHPIQHOPRE�̂IK̀FPL�HO�SK_L�JOHKQL�Ô�LPPOPE�IJ[�KJQOJEKEHLJQKLEW��� ÎK̀FPL�Ô�NOJHPIQHOP�HO�QOVT̀U�]KHM�VIJ[IHOPU�PLoFKPLVLJHE�̂OP�VIKJHIKJKJS�PLQOP[�[PI]KJSE�X�������NOJHPIQHOP�VIU�GL�PLoFKPL[�HO�QMLQu�PLQOP[�[PI]KJSE�LIQM�VOJHMb��}PKHHLJ�QOĴKPVIHKOJ�HMIH�HML�PLQOP[�[PI]KJSE�IPL��FT�HO�[IHL��VIU�GL�PLoFKPL[�GU�HML�jPQMKHLQH�GL̂OPL�ITTPO_Ì�Ô�HML�NOJHPIQHOPRE�VOJHM̀U�jTT̀KQIHKOJ�̂OP�kIUVLJH�]K̀̀�GL�QOJEK[LPL[ZW�OP��� IJU�OHMLP�PLIEOJIG̀L�SPOFJ[E�̂OP�OGlLQHKOJ�OP�]KHMMÒ[KJS�IE�TPO_K[L[�KJ�HML�ISPLLVLJH�OP�IE�TLPVKHHL[�GU�̀I]bc�defe���}MLJ�LKHMLP�TIPHU�[KETFHLE�HML�jPQMKHLQHRE�[LQKEKOJ�PLSIP[KJS�I�NLPHK̂KQIHL�̂OP�kIUVLJH�FJ[LP�aLQHKOJ�pb�btm�KJ�]MÒL�OP�KJ�TIPHm�HMIH�TIPHU�VIU�EFGVKH�I�ǸIKV�KJ�IQQOP[IJQL�]KHM�jPHKQ̀L�t�bHML�IGO_L�PLIEOJE�̂OP�]KHMMÒ[KJS�QLPHK̂KQIHKOJ�IPL�PLVO_L[m�QLPHK̂KQIHKOJ�]K̀̀�GL�VI[L�̂OP�IVOFJHE�TPL_KOFÈU�]KHMML̀[b�hML�n]JLP�EMÌ̀�JOH�GL�[LLVL[�KJ�[L̂IF̀H�GU�PLIEOJ�Ô�]KHMMÒ[KJS�TIUVLJH�]MK̀L�IJU�QOJ[KHKOJE�[LEQPKGL[�KJ�pb�bt�PLVIKJbc�defe{�}MLJ�HML�PLIEOJE�̂OP�]KHMMÒ[KJS�QLPHK̂KQIHKOJ�IPL�PLVO_L[m�QLPHK̂KQIHKOJ�]K̀̀�GL�VI[L�̂OP�IVOFJHE�TPL_KOFÈU�]KHMML̀[bŝ�HML�jPQMKHLQH�OP�NOJEHPFQHKOJ�iIJISLP�]KHMMÒ[E�QLPHK̂KQIHKOJ�̂OP�TIUVLJH�FJ[LP�aLQHKOJ�pb�btm�HML�n]JLP�VIUm�IH�KHE�EÒL�OTHKOJm�KEEFL�lOKJH�QMLQuE�HO�HML�NOJHPIQHOP�IJ[�HO�IJU�aFGQOJHPIQHOP�OP�EFTT̀KLP�HO�]MOV�HML�NOJHPIQHOP�̂IK̀L[�HO�VIuL�TIUVLJH�̂OP�}OPu�TPOTLP̀U�TLP̂OPVL[�OP�VIHLPKÌ�OP�LoFKTVLJH�EFKHIG̀U�[L̀K_LPL[b�ŝ�HML�n]JLP�VIuLE�TIUVLJHE�GU�lOKJH�QMLQum�HML�n]JLP�EMÌ̀�JOHK̂U�HML�jPQMKHLQH�IJ[�HML�NOJEHPFQHKOJ�iIJISLPm�IJ[�GOHM�]K̀̀�PL̂̀LQH�EFQM�TIUVLJH�OJ�HML�JL\H�NLPHK̂KQIHL�̂OP�kIUVLJHbc�defez��ŝ�HML�jPQMKHLQH�OP�NOJEHPFQHKOJ�iIJISLP�]KHMMÒ[E�QLPHK̂KQIHKOJ�̂OP�TIUVLJH�FJ[LP�aLQHKOJ�pb�btm�HML�n]JLP�VIUm�IH�KHE�EÒL�OTHKOJm�KEEFL�lOKJH�QMLQuE�HO�HML�NOJHPIQHOP�IJ[�HO�IJU�aFGQOJHPIQHOP�OP�EFTT̀KLP�HO�]MOV�HML�NOJHPIQHOP�̂IK̀L[�HO�VIuL�TIUVLJH�̂OP�}OPu�TPOTLP̀U�TLP̂OPVL[�OP�VIHLPKÌ�OP�LoFKTVLJH�EFKHIG̀U�[L̀K_LPL[b�ŝ�HML�n]JLP�VIuLE�TIUVLJHE�GU�lOKJH�QMLQum�HML�n]JLP�EMÌ̀�JOHK̂U�HML�jPQMKHLQH�IJ[�HML�NOJEHPFQHKOJ�iIJISLPm�IJ[�GOHM�]K̀̀�PL̂̀LQH�EFQM�TIUVLJH�OJ�HML�JL\H�NLPHK̂KQIHL�̂OP�kIUVLJHbNOJHPIQHOP�[KETFHLE�IJU�[LHLPVKJIHKOJ�GU�HML�NOJEHPFQHKOJ�iIJISLP�OP�jPQMKHLQH�]KHM�PLSIP[�HO�IJU�NLPHK̂KQIHL�Ô�kIUVLJHm�HML�NOJHPIQHOP�JL_LPHML̀LEE�EMÌ̀�L\TL[KHKOFÈU�QOJHKJFL�HO�TPOELQFHL�HML�}OPubvwxy�zzc�de|eg�ĵHLP�HML�jPQMKHLQH�MIE�KEEFL[�I�NLPHK̂KQIHL�̂OP�kIUVLJH�OP�kPOlLQH�NLPHK̂KQIHL�̂OP�kIUVLJHm�HML�n]JLP�EMÌ̀�VIuL�TIUVLJH�KJ�HML�VIJJLP�IJ[�]KHMKJ�HML�HKVL�TPO_K[L[�KJ�HML�NOJHPIQH��OQFVLJHEm��OQFVLJHE�IJ[�EMÌ̀�EO�JOHK̂U�HML�NOJEHPFQHKOJ�iIJISLP�IJ[�jPQMKHLQHb��O�TIPHKÌ�TIUVLJH�VI[L�MLPLFJ[LP�EMÌ̀�GL�OP�GL�QOJEHPFL[�HO�GL�̂KJÌ�IQQLTHIJQL�OP�ITTPO_Ì�Ô�HMIH�TOPHKOJ�Ô�HML�}OPu�HO�]MKQM�EFQM�TIPHKÌ�TIUVLJH�PL̀IHLE�OP�PL̀KL_L�HML�NOJHPIQHOP�Ô�IJU�Ô�KHE�OG̀KSIHKOJE�MLPLFJ[LP�]KHM�PLETLQH�HMLPLHOb��
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E�FGHGI�JKL�MNOPQRSPNQ�TKRUU�VRW�LRSK�XYZSNOPQRSPNQ[�ON�URPLQ�PKRO�TL\LO�]RWT�R̂PLQ�QLSL_VP�N̂�VRẀ LOP�̂QǸ �PKL�abOLQ[�PKL�R̀NYOP�PN�bK_SK�PKL�XYZSNOPQRSPNQ�_T�LOP_PUL][�QL̂ULSP_Oc�VLQSLOPRcLT�RSPYRUUW�QLPR_OL]�̂QǸ �VRẀ LOPT�PN�PKL�MNOPQRSPNQ�NO�RSSNYOP�N̂�PKL�XYZSNOPQRSPNQdT�VNQP_NO�N̂�PKL�eNQfg�JKL�MNOPQRSPNQ�TKRUU[�ZW�RVVQNVQ_RPL�RcQLL̀LOP�b_PK�LRSK�XYZSNOPQRSPNQ[�QLhY_QL�LRSK�XYZSNOPQRSPNQ�PN�̀RfL�VRẀ LOPT�PN�XYZiTYZSNOPQRSPNQT�_O�R�T_̀_URQ�̀ROOLQg�jNPb_PKTPRO]_Oc�ROWPK_Oc�_O�PKL�MNOPQRSP�PN�PKL�SNOPQRQW[�PKL�MNOPQRSPNQ�TKRUU�VRW�LRSK�XYZSNOPQRSPNQ�NQ�̀RPLQ_RÙRO�RT�QLhY_QL]�ZW�jLb�kNQf�lLOLQRU�mYO_S_VRU�nRb�XLSP_NO�opqrZs[�̂NQ�bNQf�VLQ̂NQ̀L]�ZW�PKL�XYZSNOPQRSPNQ�NQ�R̀PLQ_RÙRO�YO]LQ�PK_T�MNOPQRSPg�JKL�MNOPQRSPNQ�TKRUU�_OSUY]L�_O�LRSK�N̂�_PT�XYZSNOPQRSPT�R�VQN\_T_NO�QLhY_Q_Oc�LRSK�XYZSNOPQRSPNQ�PN�̀RfL�VRẀ LOP�PN�LRSK�N̂�_PT�TYZSNOPQRSPNQT�NQ�TYVVU_LQT�̂NQ�eNQf�VLQ̂NQ̀L]�YO]LQ�PK_T�MNOPQRSP�_O�PKL�TR̀L�̀ROOLQ�RO]�b_PK_O�PKL�TR̀L�P_̀L�VLQ_N]�RT�TLP�̂NQPK�KLQL_OgE�FGHGt�JKL�MNOTPQYSP_NO�mRORcLQ�b_UU[�NO�QLhYLTP[�̀RW[�NO�bQ_PPLO�QLhYLTP�ZW�R�XYZSNOPQRSPNQ�PN�PKL�abOLQ[�̂YQO_TK�PN�R�XYZSNOPQRSPNQ[�_̂�VQRSP_SRZUL[�_ÔNQ̀RP_NO�QLcRQ]_Oc�VLQSLOPRcLT�N̂�SǸ VULP_NO�NQ�R̀NYOPT�RVVU_L]�̂NQ�ZW�PKL�MNOPQRSPNQ�RO]�RSP_NO�PRfLO�PKLQLNO�ZW�PKL�abOLQ[�MNOTPQYSP_NO�mRORcLQ�RO]�uQSK_PLSP�NO�RSSNYOP�N̂�VNQP_NOT�N̂�PKL�eNQf�]NOL�ZW�TYSK�XYZSNOPQRSPNQgE�FGHGv�JKL�abOLQ�KRT�PKL�Q_cKP�Q_cKP[�ZYP�ON�NZU_cRP_NO[�PN�QLhYLTP�bQ_PPLO�L\_]LOSL�̂QǸ �PKL�MNOPQRSPNQ�PKRP�PKL�MNOPQRSPNQ�KRT�VQNVLQUW�VR_]�XYZSNOPQRSPNQT�RO]�TYVVU_LQT�̀RPLQ_RU�RO]�LhY_V̀ LOP�TYVVU_LQTd�R̀NYOPT�VR_]�ZW�PKL�abOLQ�PN�PKL�MNOPQRSPNQ�̂NQ�TYZSNOPQRSPL]�eNQfg�ŵ�PKL�MNOPQRSPNQ�̂R_UT�PN�̂YQO_TK�TYSK�L\_]LOSL�b_PK_O�TL\LO�]RWT[�PKL�abOLQ�TKRUU�KR\L�PKL�Q_cKP�PN�SNOPRSP�XYZSNOPQRSPNQT�RO]�TYVVU_LQT�PN�RTSLQPR_O�bKLPKLQ�PKLW�KR\L�ZLLO�VQNVLQUW�VR_]g�jL_PKLQ�PKL�abOLQ[�MNOTPQYSP_NO�mRORcLQ�ONQ�uQSK_PLSP�TKRUU�KR\L�RO�NZU_cRP_NO�PN�VRW[�NQ�PN�TLL�PN�PKL�VRẀ LOP�N̂�̀NOLW�PN[�R�XYZSNOPQRSPNQ�NQ�TYVVU_LQ[�LxSLVP�RT�̀RW�NPKLQb_TL�ZL�QLhY_QL]�ZW�URbgE�FGHGy�JKL�MNOPQRSPNQdT�VRẀ LOPT�PN�̀RPLQ_RU�RO]�LhY_V̀ LOP�TYVVU_LQT�TKRUU�ZL�PQLRPL]�_O�R�̀ROOLQ�T_̀_URQ�PN�PKRP�VQN\_]L]�_O�XLSP_NOT�zgqg{[�zgqg|�RO]�zgqg}g~����vyŵ�PKL�MNOTPQYSP_NO�mRORcLQ�RO]�uQSK_PLSP�]N�ONP�_TTYL�R�MLQP_̂_SRPL�̂NQ��RẀ LOP�NQ�R��QN�LSP�MLQP_̂_SRPL�̂NQ��RẀ LOP[�PKQNYcK�ON�̂RYUP�N̂�PKL�MNOPQRSPNQ[�b_PK_O�̂NYQPLLO�]RWT�R̂PLQ�PKL�MNOTPQYSP_NO�mRORcLQdT�QLSL_VP�N̂�PKL�MNOPQRSPNQdT�uVVU_SRP_NO�̂NQ��RẀ LOP[�NQ�_̂�PKL�abOLQ�]NLT�ONP�VRW�PKL�MNOPQRSPNQ�b_PK_O�TL\LO�PLO�]RWT�R̂PLQ�PKL�]RPL�LTPRZU_TKL]�_O�PKL�MNOPQRSP��NSỲ LOPT[�PKL�R̀NYOP�SLQP_̂_L]�ZW�PKL�MNOTPQYSP_NO�mRORcLQ�RO]�uQSK_PLSP�RO]�TYSK�SLQP_̂_L]�R̀NYOP�_T�ONP�NPKLQb_TL�RVVQNVQ_RPLUW�b_PKKLU]�ZW�abOLQ�VYQTYROP�PN�NVLQRP_NO�ROW�N̂�PKL�PLQ̀T�RO]�SNO]_P_NOT�N̂�PKL�MNOPQRSP��NSỲ LOPT�NQ�RbRQ]L]�ZW�Z_O]_Oc�]_TVYPL�QLTNUYP_NO[�PKLO�PKL�MNOPQRSPNQ�̀RW[�YVNO�TL\LO�R]]_P_NORU�ZYT_OLTT�]RWTd�bQ_PPLO�ONP_SL�PN�PKL�abOLQ[�MNOTPQYSP_NO�mRORcLQ�RO]�uQSK_PLSP[�TPNV�PKL�eNQf�YOP_U�VRẀ LOP�N̂�PKL�RVVQNVQ_RPL�R̀NYOP�Nb_Oc�KRT�ZLLO�QLSL_\L]g�JKL�MNOPQRSP�J_̀L�TKRUU�ZL�LxPLO]L]�RVVQNVQ_RPLUW�RO]�PKL�MNOPQRSP�XỲ �TKRUU�ZL�_OSQLRTL]�ZW�PKL�R̀NYOP�N̂�PKL�MNOPQRSPNQdT�QLRTNORZUL�SNTPT�N̂�TKYP]NbO[�]LURW�RO]�TPRQPiYV[�VUYT�_OPLQLTP�RT�VQN\_]L]�̂NQ�_O�PKL�MNOPQRSP��NSỲ LOPTg�E�FG�G��XYZTPROP_RU�MǸ VULP_NO�_T�PKL�TPRcL�_O�PKL�VQNcQLTT�N̂�PKL�eNQf�bKLO�PKL�eNQf�NQ�]LT_cORPL]�VNQP_NO�PKLQLN̂�_T�TŶ̂_S_LOPUW�SǸ VULPL�_O�RSSNQ]ROSL�b_PK�PKL�MNOPQRSP��NSỲ LOPT�TYSK�PKRP�PKL�eNQf�TKRUU�KR\L�ZLLO�SǸ VULPL]�RO]�RUU�TWTPL̀T�_OSUY]L]�_O�PKL�eNQf�TKRUU�ZL�NVLQRP_NORU�_O�RSSNQ]ROSL�b_PK�PKL�MNOPQRSP��NSỲ LOPT�TN�PKL�abOLQ�SRO�NSSYVW�NQ�YP_U_�L�PKL�eNQf�̂NQ�_PT�_OPLO]L]�YTLg�YTL�PN�PKL�QLRTNORZUL�LxSUYT_NO�N̂�MNOPQRSPNQ�b_PK�NOUW���YOSKin_TP��NQ�̀_ONQ�_PL̀T�QL̀R_O_Oc�bK_SK�SRO�ZL�SNQQLSPL]�NQ�SǸ VULPL]�b_PKNYP�ROW�̀RPLQ_RU�_OPLQ̂LQLOSL�b_PK�abOLQdT�YTL�N̂�PKL�eNQfg��wP�_T�R�SNO]_P_NO�VQLSL]LOP�PN�XYZTPROP_RU�MǸ VULP_NO�PKRP�PKL�abOLQ�KRT�QLSL_\L]�RUU�MLQP_̂_SRPLT�N̂�aSSYVROSW�RO]�ROW�VLQ̀_PT[�RVVQN\RUT[�U_SLOTLT[�RO]�NPKLQ�]NSỲ LOPT�̂QǸ �ROW�cN\LQÒ LOPRU�RYPKNQ_PW�KR\_Oc��YQ_T]_SP_NO�PKLQLN̂�OLSLTTRQW�̂NQ�PKL�ZLOL̂_S_RU�NSSYVROSW�N̂�PKL��QN�LSPgE�FG�GI�eKLO�PKL�MNOPQRSPNQ�SNOT_]LQT�PKRP�PKL�eNQf[�NQ�R�VNQP_NO�PKLQLN̂�bK_SK�PKL�abOLQ�RcQLLT�PN�RSSLVP�TLVRQRPLUW[�_T�TYZTPROP_RUUW�SǸ VULPL[�PKL�MNOPQRSPNQ�TKRUU�ONP_̂W�PKL�MNOTPQYSP_NO�mRORcLQ[�RO]�PKL�MNOPQRSPNQ�RO]�MNOTPQYSP_NO�mRORcLQ�TKRUU��N_OPUW�VQLVRQL�RO]�TYZ̀ _P�PN�PKL�uQSK_PLSP�R�SǸ VQLKLOT_\L�U_TP�N̂�_PL̀T�PN�ZL�SǸ VULPL]�NQ�SNQQLSPL]�VQ_NQ�PN�̂_ORU�VRẀ LOPg��R_UYQL�PN�_OSUY]L�RO�_PL̀�NO�TYSK�U_TP�]NLT�ONP�RUPLQ�PKL�QLTVNOT_Z_U_PW�N̂�PKL�MNOPQRSPNQ�PN�SǸ VULPL�RUU�eNQf�_O�RSSNQ]ROSL�b_PK�PKL�MNOPQRSP��NSỲ LOPTg
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D�EFGFHFH�IJKL�MNOPQKN�RS�TJK�UVLTWMXTVW�TJMT�TJK�IVWY�PQ�QZRQTMLTPM[[S�XV\][KTKN̂�TJK�_WXJPTKXT�MLN�TJK�UVLTWMXTVW�QJM[[̂�̀PTJPL�M�WKMQVLMR[K�TP\K̂�\MYK�M�aVPLT�PLQ]KXTPVL�Vb�TJK�̀VWY�MLN�Pb�TJK�_WXJPTKXT�QJM[[�NKTKW\PLK�TJK�IVWY�PQ�QZRQTMLTPM[[S�XV\][KTKN̂�TJK�UVLTWMXTVW�QJM[[�QZR\PT�M�QZRQTMLTPM[�XV\][KTPVL�M]][PXMTPVLcD�EFGFHFd�eVTPbPXMTPVLQ�RS�TJK�UVLTWMXTVW�TV�TJK�_WXJPTKXT�bVW�PLQ]KXTPVLQ�TV�XVLbPW\�fZRQTMLTPM[�UV\][KTPVL�MQ�]MWTQ�MLNgVW�MQ�M�̀JV[K�QJM[[�RK�aZNPXPVZQ[S�\MNK�MLN�̀PTJVZT�MRZQPLh�QMPN�]WVXKQQci�jklkm�eV�[MTKW�TJML�no�NMSQ�]WPVW�TV�TJK�UVLTWMXTpQXJKNZ[KN�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVL̂�TJK�UVLTWMXTVW�QJM[[�PQQZK�M�[KTTKW�TV�TJK�_WXJPTKXT�MLN�UVLQTWZXTPVL�qMLMhKW�XVLbPW\PLh�TJKPW�̀VWY�PQ�VL�QXJKNZ[K�bVW�fZRQTMLTPM[�UV\][KTPVL�RS�TJK�XVLTWMXT�Q]KXPbPKN�NMTKc��eV�[MTKW�TJML�QKOKL�NMSQ�MbTKW�UVLTWMXTpQXJKNZ[KN�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�rPLX[ZNPLh�MZTJVWPsKN�MNaZQT\KLTQt̂�TJK�_WXJPTKXT�̀P[[�\MYK�ML�PLQ]KXTPVL�TV�NKTKW\PLK�̀JKTJKW�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVb�PQ�QZRQTMLTPM[[S�XV\][KTKc�_RQKLT�TJK�XVLTWMXTVW�[KTTKW�XVLbPW\PLh�WKMNPLKQQ�Vb�̀VWŶ�TJK�_WXJPTKXT�\MS�K[KXT�TV�]VQT]VLK�TJK�QZRQTMLTPM[�XV\][KTPVL�PLQ]KXTPVLc��ub�TJK�_WXJPTKXTvQ�PLQ]KXTPVL�NPQX[VQKQ�MLS�PTK\�J̀PXJ�PQ�LVT�QZbbPXPKLT[S�XV\][KTK�PL�MXXVWNMLXK�̀PTJ�TJK�UVLTWMXT�wVXZ\KLTQ�QV�TJMT�TJK�x̀ LKW�XML�VXXZ]S�VW�ZTP[PsK�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVb�bVW�PTQ�PLTKLNKN�ZQK̂�TJK�UVLTWMXTVW�QJM[[̂�RKbVWK�PQQZMLXK�Vb�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVL̂�XV\][KTK�VW�XVWWKXT�QZXJ�PTK\�Z]VL�LVTPbPXMTPVL�RS�TJK�_WXJPTKXTc�uL�QZXJ�XMQK̂�TJK�UVLTWMXTVW�QJM[[�TJKL�QZR\PT�M�WKyZKQT�bVW�MLVTJKW�PLQ]KXTPVL�RS�TJK�_WXJPTKXT�TV�NKTKW\PLK�TJK�MXTZM[�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVLci�jklkmkz�{JK�_WXJPTKXT�̀P[[�]KWbVW\�LV�\VWK�TJML�VLK�PLQ]KXTPVL�TV�NKTKW\PLK�̀JKTJKW�TJK�IVWY�VW�M�NKQPhLMTKN�]VWTPVL�TJKWKVb�JMQ�MTTMPLKN�fZRQTMLTPM[�UV\][KTPVL�PL�MXXVWNMLXK�̀PTJ�TJK�UVLTWMXT�wVXZ\KLTQc�ub�TJK�_WXJPTKXT�MLNgVW�UVLQTWZXTPVL�qMLMhKW�MWK�WKyZPWKN�TV�]KWbVW\�\Z[TP][K�PLQ]KXTPVLQ�RKXMZQK�TJK�IVWY�bMP[Q�TV�XV\][S�̀PTJ�TJK�UVLTWMXT�wVXZ\KLTQ̂�TJK�M\VZLT�Vb�XV\]KLQMTPVL�]MPN�TV�TJK�_WXJPTKXT�VW�UVLQTWZXTPVL�qMLMhKW�RS�x̀ LKW�bVW�MNNPTPVLM[�QKWOPXKQ�QJM[[�RK�WKP\RZWQKN�RS�UVLTWMXTVW�TV�x̀ LKW�MLN�\MS�MT�x̀ LKWvQ�NPQXWKTPVL�RK�NKNZXTKN�bWV\�]MS\KLTQ�rVW�bPLM[�]MS\KLTt�VTJKẀPQK�]MSMR[K�TV�UVLTWMXTVŴ�Pb�MOMP[MR[Kc�����cD�EFGF|�}]VL�WKXKP]T�Vb�TJK�[PQT̂�TJK�_WXJPTKXT̂�MQQPQTKN�RS�TJK�UVLQTWZXTPVL�qMLMhKŴ�̀P[[�\MYK�ML�PLQ]KXTPVL�TV�NKTKW\PLK�̀JKTJKW�IJKL�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVb�PQ�QZRQTMLTPM[[S�XV\][KTKc�ub�TJK�_WXJPTKXTvQ�PLQ]KXTPVL�NPQX[VQKQ�MLS�PTK\̂�̀JKTJKW�VW�LVT�PLX[ZNKN�VL�TJK�[PQT̂�̀JPXJ�PQ�LVT�QZbbPXPKLT[S�XV\][KTK�PL�MXXVWNMLXK�P̀TJ�TJK�UVLTWMXT�wVXZ\KLTQ�QV�TJMT�TJK�x̀ LKW�XML�VXXZ]S�VW�ZTP[PsK�XV\][KTK̂�TJK�_WXJPTKXT�̀P[[�]WK]MWK�M�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�TJMT�QJM[[�KQTMR[PQJ�TJK�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVL~�KQTMR[PQJ�WKQ]VLQPRP[PTPKQ�Vb�TJK�x̀ LKW�MLN�UVLTWMXTVW�bVW�QKXZWPTŜ�\MPLTKLMLXK̂�JKMT̂�ZTP[PTPKQ̂�NM\MhK�TV�TJK�IVWY�MLN�PLQZWMLXK~�MLN�bP��TJK�TP\K�P̀TJPL�̀JPXJ�TJK�UVLTWMXTVW�QJM[[�bPLPQJ�M[[�PTK\Q�VL�TJK�[PQT�MXXV\]MLSPLh�TJK�UKWTPbPXMTKc�IMWWMLTPKQ�WKyZPWKN�RS�TJK�UVLTWMXT�wVXZ\KLTQ�QJM[[�XV\\KLXK�VL�TJK�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�Vb�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVb�bVW�PTQ�PLTKLNKN�ZQK̂�TJK�UVLTWMXTVW�QJM[[̂�RKbVWK�PQQZMLXK�Vb�TJK�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVL̂�XV\][KTK�VW�XVWWKXT�QZXJ�PTK\�Z]VL�LVTPbPXMTPVL�RS�TJK�_WXJPTKXTc�uL�QZXJ�XMQK̂�TJK�UVLTWMXTVW�QJM[[�TJKL�QZR\PT�M�WKyZKQT�bVW�MLVTJKW�PLQ]KXTPVL�RS�TJK�_WXJPTKXT̂�MQQPQTKN�RS�TJK�UVLQTWZXTPVL�qMLMhKŴ�TV�NKTKW\PLK�ZL[KQQ�VTJKẀPQK�]WVOPNKN�PL�TJK�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVLcD�EFGF��IJKL�TJK�_WXJPTKXT̂�MQQPQTKN�RS�TJK�UVLQTWZXTPVL�qMLMhKŴ�NKTKW\PLKQ�TJMT�TJK�IVWY�Vb�M[[�Vb�TJK�UVLTWMXTVWQ̂�VW�NKQPhLMTKN�]VWTPVL�TJKWKVb̂�PQ�QZRQTMLTPM[[S�XV\][KTK̂�TJK�UVLQTWZXTPVL�qMLMhKW�̀P[[�]WK]MWK̂�MLN�TJK�UVLQTWZXTPVL�qMLMhKW�MLN�_WXJPTKXT�QJM[[�K�KXZTK̂�M�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�TJMT�QJM[[�KQTMR[PQJ�TJK�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVL~�KQTMR[PQJ�WKQ]VLQPRP[PTPKQ�Vb�TJK�x̀ LKW�MLN�UVLTWMXTVW�bVW�QKXZWPTŜ�\MPLTKLMLXK̂�JKMT̂�ZTP[PTPKQ̂�NM\MhK�TV�TJK�IVWY�MLN�PLQZWMLXK~�MLN�bP��TJK�TP\K�̀PTJPL�̀JPXJ�TJK�UVLTWMXTVW�QJM[[�bPLPQJ�M[[�PTK\Q�VL�TJK�[PQT�MXXV\]MLSPLh�TJK�UKWTPbPXMTKc�IMWWMLTPKQ�WKyZPWKN�RS�TJK�UVLTWMXT�wVXZ\KLTQ�QJM[[�XV\\KLXK�VL�TJK�NMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�Vb�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVb�ZL[KQQ�VTJKẀPQK�]WVOPNKN�PL�TJK�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVLc{JK�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�QJM[[�RK�QZR\PTTKN�TV�TJK�x̀ LKW�MLN�UVLTWMXTVW�bVW�TJKPW�̀WPTTKL�MXXK]TMLXK�Vb�WKQ]VLQPRP[PTPKQ�MQQPhLKN�TV�TJK\�PL�TJK�UKWTPbPXMTKc�}]VL�QZXJ�MXXK]TMLXK̂�MLN�XVLQKLT�Vb�QZWKTS�Pb�MLŜ�TJK�x̀ LKW�QJM[[�\MYK�]MS\KLT�Vb�WKTMPLMhK�M]][SPLh�TV�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVbc�fZXJ�]MS\KLT�QJM[[�RK�MNaZQTKN�bVW�IVWY�TJMT�PQ�PLXV\][KTK�VW�LVT�PL�MXXVWNMLXK�̀PTJ�TJK�WKyZPWK\KLTQ�Vb�TJK�UVLTWMXT�wVXZ\KLTQcD�EFGF��{JK�UKWTPbPXMTK�Vb�fZRQTMLTPM[�UV\][KTPVL�QJM[[�RK�QZR\PTTKN�TV�TJK�x̀ LKW�MLN�UVLTWMXTVW�bVW�TJKPW�̀WPTTKL�MXXK]TMLXK�Vb�WKQ]VLQPRP[PTPKQ�MQQPhLKN�TV�TJK\�PL�TJK�UKWTPbPXMTKc�}]VL�QZXJ�MXXK]TMLXK̂�MLN�XVLQKLT�Vb�QZWKTS�Pb�MLŜ�TJK�x̀ LKW�QJM[[�\MYK�]MS\KLT�Vb�WKTMPLMhK�M]][SPLh�TV�TJK�IVWY�VW�NKQPhLMTKN�]VWTPVL�TJKWKVbc�fZXJ�]MS\KLT�QJM[[�RK�MNaZQTKN�bVW�IVWY�TJMT�PQ�PLXV\][KTK�VW�LVT�PL�MXXVWNMLXK�̀PTJ�TJK�WKyZPWK\KLTQ�Vb�TJK�UVLTWMXT�wVXZ\KLTQc�VW�MLS�
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EFGHIJKLMLN�OHPQ�RM�MSL�MTIL�HU�VEWXMRFMTRK�YHIJKLMTHFZ�MSL�[OFLP�OTKK�PLMRTF�MSL�IHFLMT\LN�]RKEL�HU�MSL�PLIRTFTF̂�OHPQZ�T_L_�̀JEFGS�KTXM̀Z�MTILX�abb�JLPGLFM�RX�NLMLPITFLN�Wc�MSL�YHFXMPEGMTHF�dRFR̂LPZ�TF�RNNTMTHF�MH�RFc�NEKc�UTKLN�RFN�EFPLXHK]LN�KTLFX�R̂RTFXM�MSL�YHFMPRGMHP�RX�JLP�VLGMTHF�ebfgW�HU�MSL�h_i_V_�jLFLPRK�dEFTGTJRK�kROZ�OSTGS�OTKK�WL�PLKLRXLN�EJHF�FHMTUTGRMTHF�Wc�MSL�YHFMPRGMHP�MH�MSL�YHFXMPEGMTHF�dRFR̂LP�MSRM�MSL�lHPQ�SRX�WLLF�GHIJKLMLN�MH�MSL�mPGSTMLGMnX�XRMTXURGMTHF_opqr�stu�vwvwx�ySL�[OFLP�IRc�HGGEJc�HP�EXL�RFc�GHIJKLMLN�HP�JRPMTRKKc�GHIJKLMLN�JHPMTHF�HU�MSL�lHPQ�RM�RFc�XMR̂L�OSLF�XEGS�JHPMTHF�TX�NLXT̂FRMLN�Wc�XLJRPRML�R̂PLLILFM�OTMS�MSL�YHFMPRGMHPZ�JPH]TNLN�XEGS�HGGEJRFGc�HP�EXL�TX�GHFXLFMLN�MH�Wc�MSL�TFXEPLP�RFN�REMSHPT\LN�Wc�JEWKTG�REMSHPTMTLX�SR]TF̂�zEPTXNTGMTHF�H]LP�MSL�{PHzLGM_�VEGS�JRPMTRK�HGGEJRFGc�HP�EXL�IRc�GHIILFGL�OSLMSLP�HP�FHM�MSL�JHPMTHF�TX�XEWXMRFMTRKKc�GHIJKLMLZ�JPH]TNLN�MSL�[OFLP�RFN�YHFMPRGMHP�SR]L�RGGLJMLN�TF�OPTMTF̂�MSL�PLXJHFXTWTKTMTLX�RXXT̂FLN�MH�LRGS�HU�MSLI�UHP�JRcILFMXZ�PLMRTFR̂L�TU�RFcZ�XLGEPTMcZ�IRTFMLFRFGLZ�SLRMZ�EMTKTMTLXZ�NRIR̂L�MH�MSL�lHPQ�RFN�TFXEPRFGLZ�RFN�SR]L�R̂PLLN�TF�OPTMTF̂�GHFGLPFTF̂�MSL�JLPTHN�UHP�GHPPLGMTHF�HU�MSL�lHPQ�RFN�GHIILFGLILFM�HU�ORPPRFMTLX�PL|ETPLN�Wc�MSL�YHFMPRGM�}HGEILFMX_�lSLF�MSL�YHFMPRGMHP�GHFXTNLPX�R�JHPMTHF�XEWXMRFMTRKKc�GHIJKLMLZ�MSL�YHFMPRGMHP�RFN�YHFXMPEGMTHF�dRFR̂LP�XSRKK�zHTFMKc�JPLJRPL�RFN�XEWITM�R�KTXM�MH�MSL�mPGSTMLGM�RX�JPH]TNLN�EFNLP�VLGMTHF�~_�_a_�YHFXLFM�HU�MSL�YHFMPRGMHP�MH�JRPMTRK�HGGEJRFGc�HP�EXL�XSRKK�FHM�WL�EFPLRXHFRWKc�OTMSSLKN_�ySL�XMR̂L�HU�MSL�JPĤPLXX�HU�MSL�lHPQ�XSRKK�WL�NLMLPITFLN�Wc�OPTMMLF�R̂PLLILFM�WLMOLLF�MSL�[OFLP�RFN�YHFMPRGMHP�HPZ�TU�FH�R̂PLLILFM�TX�PLRGSLNZ�Wc�NLGTXTHF�HU�MSL�mPGSTMLGM�RUMLP�GHFXEKMRMTHF�OTMS�MSL�YHFXMPEGMTHF�dRFR̂LP_�u�vwvw���FKLXX�HMSLPOTXL�R̂PLLN�EJHFZ�RFc�JRPMTRK�HGGEJRFGc�HP�EXL�HU�R�JHPMTHF�HP�JHPMTHFX�HU�MSL�lHPQ�XSRKK�FHM�GHFXMTMEML�RGGLJMRFGL�HU�lHPQ�FHM�GHIJKcTF̂�OTMS�MSL�PL|ETPLILFMX�HU�MSL�YHFMPRGM�}HGEILFMX_}HGEILFMX�FHP�NHLX�TM�ORT]L�MSL�[OFLPnX�PT̂SM�MH�KT|ETNRMLN�NRIR̂LX_���EPMSLP�XEGS�HGGEJRFGc�NHLX�FHM�PLKTL]L�MSL�YHFMPRGMHP�UPHI�GHIJKLMTF̂�MSL�lHPQ�OTMSTF�MSL�MTIL�JLPTHN�XJLGTUTLN_�u�vwx�wx��JHF�GHIJKLMTHF�HU�MSL�lHPQZ�MSL�YHFMPRGMHP�XSRKK�UHPORPN�MH�MSL�YHFXMPEGMTHF�dRFR̂LP�R�FHMTGL�MSRM�MSL�lHPQ�TX�PLRNc�UHP�UTFRK�TFXJLGMTHF�RFN�RGGLJMRFGLZ�RFN�XSRKK�RKXH�UHPORPN�MH�MSL�YHFXMPEGMTHF�dRFR̂LP�R�UTFRK�YHFMPRGMHPnX�mJJKTGRMTHF�UHP�{RcILFM_��JHF�PLGLTJMZ�MSL�YHFXMPEGMTHF�dRFR̂LP�XSRKK�JLPUHPI�RF�TFXJLGMTHF�MH�GHFUTPI�MSL�GHIJKLMTHF�HU�lHPQ�HU�MSL�YHFMPRGMHP_�ySL�YHFXMPEGMTHF�dRFR̂LP�XSRKK�IRQL�PLGHIILFNRMTHFX�MH�MSL�mPGSTMLGM�OSLF�MSL�lHPQ�HU�RKK�HU�MSL�YHFMPRGMHPX�TX�PLRNc�UHP�UTFRK�TFXJLGMTHFZ�RFN�XSRKK�MSLF�UHPORPN�MSL�YHFMPRGMHPXn�FHMTGLX�RFN�mJJKTGRMTHF�UHP�{RcILFM�HP�{PHzLGM�mJJKTGRMTHF�UHP�{RcILFMZ�MH�MSL�mPGSTMLGMZ�OSH�OTKK�JPHIJMKc�IRQL�XEGS�TFXJLGMTHF_�lSLF�MSL�mPGSTMLGM�UTFNX�MSL�lHPQ�RGGLJMRWKL�EFNLP�MSL�YHFMPRGM�}HGEILFMX�RFN�MSL�YHFMPRGM�UEKKc�JLPUHPILNZ�MSL�YHFXMPEGMTHF�dRFR̂LP�RFN�mPGSTMLGM�OTKK�JPHIJMKc�TXXEL�R�UTFRK�YLPMTUTGRML�UHP�{RcILFM�HP�{PHzLGM�[F�HP�OTMSTF�XL]LF�����NRcX�UHKKHOTF̂�MSL�NRML�HU��TFRK�YHIJKLMTHF��RX�LXMRWKTXSLN�TF�MSL�WTN�NHGEILFMX�HP�IHNTUTLN�Wc�YSRF̂L�[PNLP��MSL�mPGSTMLGM�OTKK�GHFNEGM�R�UTFRK�TFXJLGMTHF�HU�MSL�OHPQ_�mX�R�PLXEKM�HU�MSRM�TFXJLGMTHFZ�MSL�mPGSTMLGM�OTKK�L]RKERML�MSL�OHPQ�RFN�OTKK�TXXEL�R���TFRK��FXJLGMTHF��LJHPM_�ySTX�PLJHPM�OTKK�NHGEILFM�MSL�GHFNTMTHF�HU�MSL�lHPQ�RFN�OTKK�PLFNLP�R�UHPIRK�HJTFTHF�RX�MH�MSL�OSLMSLP�HP�FHM�MSL�lHPQ�HP�NLXT̂FRMLN�JHPMTHF�TX�GHIJKLML_��UZ�RX�R�PLXEKM�HU�MSL�mPGSTMLGMnX�TFXJLGMTHFZ�TM�TX�NLMLPITFLN�MSRM�MSL�lHPQ�TX�FHM�GHIJKLML�RFN�TF�RGGHPNRFGL�OTMS�MSL�YHFMPRGM�}HGEILFMXZ�MSL�mPGSTMLGM�XSRKK�FHMTUc�MSL�[OFLP�RFN�YHFMPRGMHP�TF�OPTMTF̂�HU�MSTX�HJTFTHF_�ySTX�FHMTGL�OTKK�TFGKENL�MSL��TFRK��FXJLGMTHF��LJHPM�NHGEILFMTF̂�MSL�GHFNTMTHFX�HU�MSL�OHPQ�RFN�OTKK�WL�GHFXTNLPLN�R�UHPIRK�FHMTGL�MH�MSL�YHFMPRGMHP�HU�MSLTP�URTKEPL�MH�UEKUTKK�MSL�MLPIX�RFN�GHFNTMTHFX�HU�MSLTP�YHFMPRGM_��U�RX�R�PLXEKM�HU�MSTX�TFXJLGMTHFZ�TM�TX�NLMLPITFLN�MSRM�MSL�lHPQ�TX�GHIJKLMLZ�MSL�YHFMPRGMHP�XSRKK�XEWITM�MSLTP��TFRK�{RcILFM�mJJKTGRMTHF�RFN�YLPMTUTGRML�UHP�{RcILFM_�ySL�mPGSTMLGM�OTKK�MSLF�GLPMTUc�RFN�TXXEL�MSL�UTFRK�YLPMTUTGRML�UHP�{RcILFM�XMRMTF̂�MSRM�MH�MSL�WLXM�HU�MSLTP�MSL�mPGSTMLGMnX�QFHOKLN̂LZ�TFUHPIRMTHF�RFN�WLKTLUZ�RFN�HF�MSL�WRXTX�HU�MSLTP�HFgXTML�MSL�mPGSTMLGMnX�JLPTHNTG�XTML�]TXTMX�RFN�TFXJLGMTHFXZ�MSL�lHPQ�SRX�WLLF�GHIJKLMLN�TF�RGGHPNRFGL�OTMS�MSL�MLPIX�RFN�GHFNTMTHFX�HU�MSL�YHFMPRGM�}HGEILFMX�RFN�MSRM�MSL�LFMTPL�WRKRFGL�UHEFN�MH�WL�NEL�MSL�YHFMPRGMHP�RFN�FHMLN�TF�MSL�UTFRK�YLPMTUTGRML�TX�NEL�RFN�JRcRWKL_�ySL�YHFXMPEGMTHF�dRFR̂LPnX�RFN�mPGSTMLGMnX�UTFRK�YLPMTUTGRML�UHP�{RcILFM�HP�{PHzLGM�YLPMTUTGRML�UHP�{RcILFM�mPGSTMLGMnX�UTFRK�YLPMTUTGRML�UHP�JRcILFM�OTKK�GHFXMTMEML�R�UEPMSLP�PLJPLXLFMRMTHF�MSRM�MSL�GHFNTMTHFX�KTXMLN�TF�VLGMTHF�XLGMTHF�~_eb_a�RX�JPLGLNLFM�MH�MSL�YHFMPRGMHPnX�WLTF̂�LFMTMKLN�MH�UTFRK�JRcILFM�SR]L�WLLF�UEKUTKKLN_�ySL�UTFRK�YLPMTUTGRML�UHP�{RcILFM�OTKK�FHM�WL�TXXELN�EFMTK�RKK�OHPQ�HF�MSL�UTFRK�TFXJLGMTHF�PLJHPM�TX�GHIJKLMLN�HP�GHPPLGMLN_
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E�FGHIGHGH�JKL�MNOKPQLOQ�RPSS�TLNUVNW�XV�WVNL�QKYX�VXL�VXZ[PQL�V\[LN]YQPVX�QV�̂LQLNWPXL�RKLQKLN�QKL�_VǸ�VN�Y�L̂[PaXYQL̂�TVNQPVX�QKLNLVU�KY[�YQQYPXL̂�bPXYS�cVWTSLQPVX�PX�YOOVN̂YXOL�RPQK�QKL�cVXQNYOQ�dVOeWLXQ[f�gU�QKL�MNOKPQLOQ�P[�NLhePNL̂�QV�TLNUVNW�WeSQPTSL�PX[TLOQPVX[�VN�VXZ[PQL�V\[LN]YQPVX[�\LOYe[L�QKL�_VǸ�UYPS[�QV�OVWTSi�RPQK�QKL�cVXQNYOQ�dVOeWLXQ[j�QKL�YWVeXQ�VU�OVWTLX[YQPVX�TYP̂�QV�QKL�MNOKPQLOQ�\i�kRXLN�UVN�Ŷ P̂QPVXYS�[LN]POL[�[KYSS�\L�NLPW\eN[L̂�\i�cVXQNYOQVN�QV�kRXLN�YX̂�WYi�YQ�kRXLNl[�̂P[ONLQPVX�\L�̂L̂eOQL̂�UNVW�TYiWLXQ[�mVN�UPXYS�TYiWLXQn�VQKLNRP[L�TYiY\SL�QV�cVXQNYOQVNj�PU�Y]YPSY\SLf�����opqr�stE�FGHIGuGH�M̂ P̂QPVXYSSij�YSS�RYNNYXQPL[�YX̂�aeYNYXQLL[�NLhePNL̂�eX̂LN�VN�TeN[eYXQ�QV�QKL�cVXQNYOQ�dVOeWLXQ[�[KYSS�\L�Y[[LW\SL̂�YX̂�̂LSP]LNL̂�\i�QKL�cVXQNYOQVN�QV�QKL�cVX[QNeOQPVX�vYXYaLN�TNPVN�QV�[e\WP[[PVX�VU�Y�UPXYS�MTTSPOYQPVX�UVN�wYiWLXQf��JKL�cVX[QNeOQPVX�vYXYaLN�YX̂�MNOKPQLOQ�[KYSS�Ŷ P̂QPVXYSSi�XVQ�P[[eL�QKL�bPXYS�cLNQPUPOYQL�UVN�wYiWLXQ�eXQPS�QKL�YSS�RYNNYXQPL[�YX̂�aeYNYXQLL[�KY]L�\LLX�NLOLP]L̂j�YOOLTQL̂�YX̂�YTTNV]L̂�YX̂�eXQPS�QKL�UVSSVRPXa�KY]L�VOOeNNL̂x��fy QKL�kRXLN�KY[�NLOLP]L̂�QKL�UPXYS�OLNQPUPOYQL�VU�VOOeTYXOi�UVN�QKL�wNVzLOQ�VN�QKYQ�TVNQPVX�VU�QKL�wNVzLOQ�RKPOK�LXOVWTY[[L[�QKL�_VǸ�VU�QKL�cVXQNYOQVNj�PU�NLSL]YXQ{f| QKL�wNVzLOQ�VN�QKYQ�TVNQPVX�VU�QKL�wNVzLOQ�RKPOK�LXOVWTY[[L[�QKL�_VǸ�VU�QKL�cVXQNYOQVN�KY[�\LLX�OVWTSLQL̂�YX̂�YOOLTQL̂j�YX̂{f} YSS�TNVOL̂eNL[�NLaYN̂PXa�UPXYS�TYiWLXQ�KY]L�\LLX�OVWTSLQL̂�YX̂�QKL�kRXLN�KY[�NLOLP]L̂�[QYQL�YaLXOi�YTTNV]YS�mPU�NLhePNL̂n�QV�WỲL�UPXYS�TYiWLXQj�YX̂�VQKLNRP[L�YSS�YTTNV]YS[�YX̂~VN�[PaXZVUU[�KY]L�\LLX�V\QYPXL̂�UNVW�YXi�YeQKVNPQPL[�KY]PXa�zeNP[̂POQPVX�V]LN�QKL�_VǸ�VN�QKL�wNVzLOQ�RKPOK�YNL�NLhePNL̂�RPQK�NL[TLOQ�QV�QKL�_VǸ�VU�QKP[�cVXQNYOQf�E�FGHIG��MOOLTQYXOL�VU�UPXYS�TYiWLXQ�\i�QKL�cVXQNYOQVNj�Y��e\OVXQNYOQVNj�VN�Y�WYQLNPYS[�[eTTSPLNj�[KYSS�OVX[QPQeQL�Y�RYP]LN�VU�OSYPW[�\i�QKYQ�TYiLL�L�OLTQ�QKV[L�TNL]PVe[Si�WŶL�PX�RNPQPXa�YX̂�P̂LXQPUPL̂�\i�QKYQ�TYiLL�Y[�eX[LQQSL̂�YQ�QKL�QPWL�VU�UPXYS�MTTSPOYQPVX�UVN�wYiWLXQfTYiLLffE�FGHIG��gU�QKL�cVXQNYOQVN�P[�NL[TVX[P\SL�UVN�̂LSYi[�PX�QKL�UPXYS�OVWTSLQPVX�YX̂�OSV[LVeQ�\LiVX̂�QKL�OVXQNYOQ�[TLOPUPL̂�QPWLj�QKL�kRXLN�P[�LXQPQSL̂�QV�NLPW\eN[LWLXQ�UNVW�QKL�cVXQNYOQVN�UVN�YWVeXQ[�TYP̂�\i�QKL�kRXLN�QV�[e\[LheLXQSi�L�QLX̂�QKL��SLOQNVXPO��e\WPQQYS��i[QLW�m�e\WPQQYS���OKYXaLn�VNj�QKL�kRXLN�WYij�PX�PQ[�̂P[ONLQPVX�̂L̂eOQ�[eOK�YWVeXQ�UNVW�TYiWLXQ[�mVN�UPXYS�TYiWLXQn�VQKLNRP[L�TYiY\SL�QV�cVXQNYOQVNj�PU�Y]YPSY\SLf�fopqr�s�JKL�cVXQNYOQVN�[KYSS�\L�NL[TVX[P\SL�UVN�PXPQPYQPXaj�WYPXQYPXPXaj�YX̂�[eTLN]P[PXa�YSS�[YULQi�TNLOYeQPVX[�YX̂�TNVaNYW[�PX�OVXXLOQPVX�RPQK�QKL�TLNUVNWYXOL�VU�QKL�cVXQNYOQf�JKL�cVXQNYOQVN�[KYSS�[e\WPQ�QKL�cVXQNYOQVNl[�[YULQi�TNVaNYW�QV�QKL�cVX[QNeOQPVX�vYXYaLN�UVN�NL]PLR�YX̂�OVVN̂PXYQPVX�RPQK�QKL�[YULQi�TNVaNYW[�VU�VQKLN�cVXQNYOQVN[f�JKL�cVXQNYOQVN�[KYSS�\L�NL[TVX[P\SL�UVN�WYPXQYPXPXa�[YULQi�̂YQY�[KLLQ[�YQ�QKL�[PQLf��JKL�cVXQNYOQVN�[KYSS�[e\WPQ�QKL�cVXQNYOQVNl[�[YULQi�TNVaNYW�QV�QKL�cVX[QNeOQPVX�vYXYaLN�UVN�NL]PLR�YX̂�OVVN̂PXYQPVX�RPQK�QKL�[YULQi�TNVaNYW[�VU�VQKLN�cVXQNYOQVN[f�JKL�cVX[QNeOQPVX�vYXYaLNl[�NL[TVX[P\PSPQPL[�UVN�NL]PLR�YX̂�OVVN̂PXYQPVX�VU�[YULQi�TNVaNYW[�[KYSS�XVQ�L�QLX̂�QV�̂PNLOQ�OVXQNVS�V]LN�VN�OKYNaL�VU�QKL�YOQ[�VN�VWP[[PVX[�VU�QKL�cVXQNYOQVN[j��e\OVXQNYOQVN[j�YaLXQ[�VN�LWTSViLL[�VU�QKL�cVXQNYOQVN[�VN��e\OVXQNYOQVN[j�VN�YXi�VQKLN�TLN[VX[�TLNUVNWPXa�TVNQPVX[�VU�QKL�_VǸ�YX̂�XVQ�̂PNLOQSi�LWTSViL̂�\i�QKL�cVX[QNeOQPVX�vYXYaLNfE�HIGHGH�cVXQNYOQVN�[KYSS�[e\WPQ�PQ[�[PQL�[YULQi�YX̂�OVNTVNYQL�[YULQi�TVSPOi~TNVaNYW�QV�QKL�cVX[QNeOQPVX�vYXYaLN�PX�XV�L]LXQ�SYQLN�QKYX�RPQKPX�QRV�m|n�RLL̀[�UVSSVRPXa�P[[eYXOL�VU�Y��VQPOL�QV�wNVOLL̂�VN�OVWWLXOLWLXQ�VU�_VǸj�RKPOKL]LN�P[�LYNSPLNf��JKL�[YULQi�TVSPOi~TNVaNYW�[KYSS�\L�PX�OVXUVNWYXOL�RPQK�YX̂�WLLQ�VN�L�OLL̂�k��M�[QYX̂YN̂[�YX̂�VQKLN�YTTSPOY\SL�UL̂LNYSj�[QYQL�YX̂�SVOYS�[QYQeQL[j�SYR[j�OV̂L[j�VN̂PXYXOL[j�NLaeSYQPVX[j�NeSL[j�YX̂�SYRUeS�VN̂LN[�VU�Te\SPO�YeQKVNPQPL[f��JKL�[YULQi�TVSPOi~TNVaNYW�[KYSS�YS[V�PXOSêL�TNV]P[PVX[�NLhePNPXa��e\OVXQNYOQVN[�QV�TYNQPOPTYQL�PX�[YULQi�QNYPXPXa�QV�YOheYPXQ�[eOK��e\OVXQNYOQVN[�RPQK�QKL�TNV]P[PVX[�VU�QKL��LaeSYQPVX[�VU�QKL�cVWWP[[PVXLN�VU��̂eOYQPVX�m�LOQPVX�y��f�n�YX̂�[KYSS�[LQ�UVNQK�KVR�QKL�cVXQNYOQVN�TSYX[�QV�WYPXQYPX�Y�[YUL�RVǸ�LX]PNVXWLXQf�wNPVN�QV�OVWWLXOLWLXQ�VU�QKL�_VǸj�QKL�cVXQNYOQVN�[KYSS�̂VOeWLXQ�L�P[QPXa�OVX̂PQPVX[j�NLOVN̂�L�P[QPXa�̂YWYaL�QV�OVX[QNeOQPVX�VN�TNVTLNQi�YQ�QKL�[PQL�QV�NLWYPX�YX̂�XVQPUi�QKL�cVX[QNeOQPVX�vYXYaLN�YX̂�MNOKPQLOQ�VU�QKL�[YWL�PX�RNPQPXaf



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

E�FGHIHIHF�JKL�MNOPQRSPNQ�RTQLLU�VO�WNQXVOT�NO�PKL�YWOLQZU�[QL\VULU�PN�SN\[]̂�WVPK�R]]�R[[]VSR_]L�SǸLU�RÒ�URaLP̂�QLTb]RPVNOU�RU�PKL̂�R[[]̂�PN�PKL�cNQX�RÒ�RU�ULP�aNQPK�VO�PKL�YSSb[RPVNOR]�dRaLP̂�RÒ�eLR]PK�fSP�Na�ghij�kYdeflm�RU�QLnVUL̀�PN�̀RPLoE�FGHIHIHI�f̀ V̀PVNOR]�pLqbVQL\LOPUrog sR̀ L̀QU�RÒ�USRaaN]̀VOT�UKR]]�_L�VO�TNǸ�N[LQRPVOT�SNÒVPVNOo�fÔ�̀R\RTL̀�]R̀ L̀QUm�_RXLQUm�RÒ�QN]]VOT�USRaaN]̀VOT�UKR]]�_L�V\\L̀VRPL]̂�QL\NnL̀�aQN\�PKL�tN_oou vQNbÒ�[QN[LQ]̂�R]]�L]LSPQVS�N[LQRPL̀�PNN]Uoow cLRQ�[QNPLSPVnL�L̂L�TNTT]LU�̀bQVOT�RÔ�SbPPVOTm�WKLPKLQ�_̂�KRÒ�NQ�\LSKROVSR]�\LROUoox pL\NnL�ORV]Um�USQLWUm�_N]PU�RÒ�PRSX�UPQV[U�aQN\�a]NNQ�V\\L̀VRPL]̂�RaPLQ�̀L\N]VPVNOooy cNQX[LQUNOU�PN�KRnL�[QN[LQ�UKNLU�RÒ�S]NPKVOT�RU�[LQ�Ydef�QLSN\\LÒRPVNOoE�FGHIHIHz�{bQVOT�RÔ�[RÒL\VSm�L[V̀L\VS�RÒ�RÔ�̀LS]RQRPVNO�Na�L\LQTLOŜ�RU�R�QLUb]P�PKLQLNam�PKL�MNOPQRSPNQ�UKR]]�LOUbQL�PKRP�VPU�L\[]N̂LLU�RQL�[QNnV̀L̀�WVPK�RÒ�bUL�aRSL�\RUXUm�L|LQSVUL�UNSVR]�̀VUPROSVOT�RP�PKL�WNQX[]RSL�RÒ�aN]]NW�RÔ�NPKLQ�URaLP̂�QLqbVQL\LOPU�QLqbVQL̀�_̂�aL̀LQR]�RÒ�UPRPL�]RWo�E�FGHIHIH}�JKL�MNOPQRSPNQ�RTQLLUm�VO�NQ̀LQ�PKRP�PKL�WNQX�WV]]�_L�SN\[]LPL̀�WVPK�PKL�TQLRPLUP�̀LTQLL�Na�URaLP̂r��JN�SNOaNQ\�PN�PKL�QLqbVQL\LOPU�Na�PKL�Ydef�RU�R\LÒL̀�RÒ�PKL�MNOUPQbSPVNO�dRaLP̂�fSP�Na�gh~h�RU�R\LÒL̀m�VOS]b̀VOT�R]]�UPRÒRQ̀U�RÒ�QLTb]RPVNOU�PKRP�KRnL�_LLO�UVOSL�NQ�UKR]]�_L�[QN\b]TRPL̀�_̂�PKL�TNnLQO\LOPR]�RbPKNQVPVLU�WKVSK�R̀\VOVUPLQ�UbSK�RSPUm�RÒ�UKR]]�KN]̀�KRQ\]LUU�PKL�YWOLQm�YWOLQZU�pL[QLULOPRPVnLm�PKL�MNOUPQbSPVNO��RORTLQm�PKL�fQSKVPLSPm�RÒ�R]]�PKLVQ�L\[]N̂LLUm�SNOUb]PROPU�RÒ�QL[QLULOPRPVnLUm�aQN\�RÔ�RÒ�R]]�S]RV\Um�̀R\RTLUm�]NUULUm�UbVPU�N_]VTRPVNOUm�aVOLUm�[LOR]PVLUm�SNUPUm�SKRQTLU�RÒ�L|[LOULU�WKVSK�\R̂�_L�V\[NUL̀�b[NO�NQ�VOSbQQL̀�_̂�NQ�RUULQPL̀�RTRVOUP�RÔ�Na�PKL\�_̂�QLRUNO�Na�RÔ�RSP�NQ�N\VUUVNO�Na�UbSK�MNOPQRSPNQ�NQ�RÔ�db_SNOPQRSPNQ�NQ�RÔ�[LQUNO�NQ�aVQ\�V̀QLSP]̂�NQ�VÒVQLSP]̂�L\[]N̂L̀�_̂�UbSK�MNOPQRSPNQm�WVPK�QLU[LSP�PN�nVN]RPVNOU�Na�Ydef�QLqbVQL\LOPUm�Qb]LU�RÒ�NQ�QLTb]RPVNOUoE�FGHIH}�cKLO�bUL�NQ�UPNQRTL�Na�L|[]NUVnLU�NQ�NPKLQ�KR�RQ̀NbU�\RPLQVR]U�NQ�LqbV[\LOP�NQ�bObUbR]�\LPKǸU�RQL�OLSLUURQ̂�aNQ�L|LSbPVNO�Na�PKL�cNQXm�PKL�MNOPQRSPNQ�UKR]]�L|LQSVUL�bP\NUP�SRQL�RÒ�SRQQ̂�NO�UbSK�RSPVnVPVLU�bÒLQ�Ub[LQnVUVNO�Na�[QN[LQ]̂�qbR]VaVL̀�[LQUNOOL]o[LQUNOOL]m�RÒ�TVnL�PKL�YWOLQ�QLRUNOR_]L�R̀nROSL�ONPVSLm�RÒ�UKR]]�\RVOPRVO�NO�PKL�UVPLm�R�ab]]�ULP�Na�URaLP̂�VOUPQbSPVNOU�QL]RPVOT�PN�R]]�UbSK�\RPLQVR]Uo�����}��a�LVPKLQ�[RQP̂�MNOPQRSPNQ�NQ�RÔ�db_SNOPQRSPNQ�kNQ�RÔ�L\[]N̂LL�NQ�RÔNOL�aNQ�WKN\�LVPKLQ�Na�PKL\�RQL�]LTR]]̂�QLU[NOUV_]Ll�UbaaLQU�VOtbQ̂�NQ�̀R\RTL�PN�[LQUNO�NQ�[QN[LQP̂�_LSRbUL�Na�RO�RSP�NQ�N\VUUVNO�Na�PKL�NPKLQ�[RQP̂m�NQ�Na�NPKLQU�aNQ�WKNUL�RSPU�UbSK�[RQP̂�VU�]LTR]]̂�QLU[NOUV_]Lm�[QN[LQP̂m�WQVPPLO�ONPVSL�Na�PKL�VOtbQ̂�NQ�̀R\RTLm�WKLPKLQ�NQ�ONP�VOUbQL̀m�UKR]]�_L�TVnLO�PN�PKL�NPKLQ�[RQP̂�YWOLQ�RÒ�MNOUPQbSPVNO��RORTLQ�WVPKVO�R�QLRUNOR_]L�PV\L�ONP�L|SLL̀VOT�ug�R̀̂U�RaPLQ�̀VUSNnLQ̂o�JKL�ONPVSL�UKR]]�[QNnV̀L�UbaaVSVLOP�̀LPRV]�PN�LOR_]L�PKL�NPKLQ�[RQP̂�PN�VOnLUPVTRPL�PKL�\RPPLQoYWOLQ�RÒ�MNOUPQbSPVNO��RORTLQ�PN�VOnLUPVTRPL�PKL�\RPPLQoE�FGHIH��JKL�MNOPQRSPNQ�UKR]]�[QN\[P]̂�QL[NQPm�VO�WQVPVOTm�PN�PKL�YWOLQm�MNOUPQbSPVNO��RORTLQ�RÒ�fQSKVPLSP�R]]�RSSV̀LOPU�RQVUVOT�NbP�Na�NQ�VO�SNOOLSPVNO�WVPK�PKL�cNQX�WKVSK�SRbUL�̀LRPKm�[LQUNOR]�VOtbQ̂m�NQ�[QN[LQP̂�̀R\RTLm�TVnVOT�ab]]�̀LPRV]U�RÒ�UPRPL\LOPU�Na�RÔ�WVPOLUULUo���O�R̀ V̀PVNOm�Va�̀LRPKm�ULQVNbU�[LQUNOR]�VOtbQVLUm�NQ�ULQVNbU�[QN[LQP̂�R̀\RTLU�QL�SRbUL̀m�PKL�RSSV̀LOP�UKR]]�_L�QL[NQPL̀�V\\L̀VRPL]̂�_̂�PL]L[KNOL�NQ�\LUULOTLQ�PN�PKL�YWOLQ�RÒ�PKL�MNOUPQbSPVNO��RORTLQoE�FGHIHFG�JKL�MNOPQRSPNQ�UN]L]̂�RUUb\LU�PKL�aN]]NWVOT�̀VUPVOSP�RÒ�ULnLQR]�QVUXU�WKLPKLQ�URV̀�QVUXU�RQVUL�aQN\�RSPU�NQ�N\VUUVNOUm�WKLPKLQ�Ub[LQnVUNQ̂�NQ�NPKLQWVULm�Na�PKL�YWOLQm�Na�PKL�MNOUPQbSPVNO��RORTLQm�Na�PKVQ̀�[LQUNOU�NQ�aQN\�RÔ�NPKLQ�SRbULm�VOS]b̀VOT�bOaNQLULLO�N_UPRS]LU�RÒ�̀VaaVSb]PVLU�WKVSK�\R̂�_L�LOSNbOPLQL̀�VO�PKL�[QNULSbPVNO�Na�PKL�cNQXm�WKLPKLQ�URV̀�QVUXU�RQL�WVPKVO�NQ�_L̂NÒ�PKL�SNOPQN]�Na�PKL�MNOPQRSPNQ�RÒ�WKLPKLQ�URV̀�QVUXU�VOnN]nL�RÔ�]LTR]�̀bP̂m�[QV\RQ̂�NQ�NPKLQWVULm�V\[NUL̀�b[NO�PKL�YWOLQ�NQ�MNOUPQbSPVNO��RORTLQm�L|SL[PVOT�NO]̂�QVUXU�WKVSK�RQVUL�aQN\�aRb]P̂�L̀UVTOU�RU�UKNWO�_̂�PKL��]ROU�RÒ�d[LSVaVSRPVNOU�NQ�aQN\�RaaVQ\RPVnL�RSPU�Na�PKL�YWOLQ�NQ�PKL�YWOLQZU�\L\_LQUm�NaaVSLQUm�QL[QLULOPRPVnLU�NQ�L\[]N̂LLU�SN\\VPPL̀�WVPK�VOPLOP�PN�SRbUL�PKL�]NUUm�̀R\RTL�NQ�VOtbQVLU�KLQLVORaPLQ�ULP�aNQPKrog JKL�QVUX�Na�]NUU�NQ�̀R\RTLm�VOS]b̀LU�̀VQLSP�NQ�VÒVQLSP�̀R\RTL�NQ�]NUUm�Na�WKRPLnLQ�ORPbQL�PN�PKL�cNQX�NQ�PN�RÔ�[]ROPm�LqbV[\LOPm�PNN]Um�\RPLQVR]U�NQ�[QN[LQP̂�abQOVUKL̀m�bUL̀m�VOUPR]]L̀�NQ�QLSLVnL̀�_̂�PKL�YWOLQm�PKL�
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EFGHIJKLIMFG�NOGOPQJR�ISQ�EFGIJOLIFJ�FJ�OGT�UKVLFGIJOLIFJR�WOIQJMOXWQG�FJ�YFJZ[QJHFG�[QJ\FJWMGP�HQJ]MLQH�FJ�\KJGMHSMGP�WOIQJMOXH�\FJ�ISQ�̂FJZ_��̀SQ�EFGIJOLIFJ�HSOXX�VQOJ�HOMa�JMHZ�F\�XFHH�FJ�aOWOPQ�KGIMX�bMGOX�cLLQ[IOGLQ�F\�ISQ�̂FJZ�VT�ISQ�dYGQJ�FJ�KGIMX�LFW[XQIMFG�FJ�JQWF]OX�F\�HOMa�[XOGIR�QeKM[WQGIR�IFFXHR�WOIQJMOXH�FJ�[JF[QJIT�\JFW�ISQ�UMIQ�OGa�ISQ�]MLMGMIT�ISQJQF\R�YSMLSQ]QJ�Q]QGI�FLLKJH�XOHI_��fG�ISQ�Q]QGI�F\�HOMa�XFHH�FJ�aOWOPQR�ISQ�EFGIJOLIFJ�MWWQaMOIQXT�HSOXX�JQ[OMJR�JQ[XOLQ�FJ�WOZQ�PFFa�OGT�HOMa�XFHH�FJ�aOWOPQ__g S̀Q�JMHZ�F\�LXOMWHR�hKHI�FJ�KGhKHIR�VT�ISMJa�[QJHFGH�OPOMGHI�ISQ�EFGIJOLIFJ�FJ�ISQ�dYGQJR�ISQ�cJLSMIQLI�OGa�ISQ�EFGHIJKLIMFG�NOGOPQJ�FG�OLLFKGI�F\�YJFGP\KX�aQOISR�VFaMXT�MGhKJMQH�OGa�[JF[QJIT�aOWOPQR�aMJQLI�FJ�LFGHQeKQGIMOXR�XFHH�FJ�aOWOPQ�F\�OGT�ZMGa�YSOIHFQ]QJ�OJMHMGP�FJ�OXXQPQa�IF�OJMHQ�FKI�F\�FJ�OH�O�JQHKXI�F\�FJ�MG�LFGGQLIMFG�YMIS�ISQ�[QJ\FJWOGLQ�VT�ISQ�EFGIJOLIFJ�F\�ISQ�̂FJZR�YSQISQJ�OLIKOXXT�LOKHQa�VT�FJ�JQHKXIMGP�\JFW�ISQ�[QJ\FJWOGLQ�F\�ISQ�̂FJZR�FJ�FKI�F\�FJ�MG�LFGGQLIMFG�YMIS�ISQ�EFGIJOLIFJiH�F[QJOIMFGH�FJ�[JQHQGLQ�OI�FJ�MG�ISQ�]MLMGMIT�F\�ISQ�UMIQ_��̀SQ�EFGIJOLIFJ�HSOXX�VQOJ�ISQ�JMHZ�\FJ�OXX�aQOISHR�MGhKJMQHR�aOWOPQH�FJ�XFHHQH�HKHIOMGQa�FJ�OXXQPQa�IF�SO]Q�VQQG�HKHIOMGQa�[JMFJ�IF�ISQ�bMGOX�cLLQ[IOGLQ�F\�ISQ�̂FJZ_��̀SQ�EFGIJOLIFJ�HSOXX�VQOJ�ISQ�JMHZ�\FJ�OXX�aQOISHR�MGhKJMQHR�aOWOPQH�FJ�XFHHQH�HKHIOMGQa�FJ�OXXQPQa�IF�SO]Q�VQQG�HKHIOMGQa�JQHKXIMGP�\JFW�ISQ�EFGIJOLIFJiH�GQPXMPQGLQ�FJ�OXXQPQa�GQPXMPQGLQ�YSMLS�MH�aMHLF]QJQaR�O[[QOJHR�FJ�MH�WOGM\QHIQa�O\IQJ�OLLQ[IOGLQ�VT�ISQ�dYGQJ_j�klmnmkk�̀MIXQ�IF�OXX�LFW[XQIQa�FJ�[OJIMOXXT�LFW[XQIQa�YFJZ�OI�ISQ�hFV�HMIQR�OGa�IF�OXX�WOIQJMOXH�aQXM]QJQa�IF�OGa�HIFJQa�OI�HOMa�hFV�HMIQ�YSMLS�OJQ�MGIQGaQa�IF�VQLFWQ�O�[OJI�F\�ISQ�LFW[XQIQ�YFJZ�LF]QJQa�VT�ISQ�EFGIJOLIR�HSOXX�VQ�MG�ISQ�GOWQ�F\�ISQ�dYGQJ_��oFIYMISHIOGaMGP�ISQ�\FJQPFMGPR�OGa�[JMFJ�IF�OLLQ[IOGLQ�F\�ISQ�LFW[XQIQ�YFJZ�VT�ISQ�dYGQJR�ISQ�EFGIJOLIFJ�HSOXX�VQ�XMOVXQ�\FJ�OXX�XFHH�F\�FJ�aOWOPQ�IF�HOMa�LFW[XQIQa�YFJZR�[OJIMOXXT�LFW[XQIQa�YFJZR�WOIQJMOXH�\KJGMHSQa�VT�ISQ�EFGIJOLIFJR�OGa�WOIQJMOXH�FJ�QeKM[WQGIR�\KJGMHSQa�VT�FISQJHR�ISQ�LKHIFaT�F\�YSMLS�SOH�VQQG�PM]QG�IF�ISQ�EFGIJOLIFJR�OJMHMGP�\JFW�OGT�LOKHQ�FISQJ�ISOG�ISFHQ�OPOMGHI�YSMLS�ISQ�dYGQJ�SQJQMG�KGaQJIOZQH�IF�LOJJT�MGHKJOGLQ_��fG�ISQ�Q]QGI�F\�XFHH�FJ�aOWOPQ�\JFW�LOKHQH�FISQJ�ISOG�ISFHQ�OPOMGHI�YSMLS�ISQ�dYGQJ�KGaQJIOZQH�IF�LOJJT�MGHKJOGLQR�ISQ�EFGIJOLIFJ�HSOXX�JQ[XOLQ�FJ�JQ[OMJ�ISQ�HOMa�YFJZ�FJ�WOIQJMOXH�OI�ISQMJ�FYG�LFHI�OGa�Qp[QGHQ_�fG�ISQ�Q]QGI�ISQJQ�MH�O�aQaKLIMVXQ�MG�dYGQJiH�MGHKJOGLQR�ISQ�EFGIJOLIFJ�HSOXX�[OT�OGT�HKLS�aQaKLIMVXQ_j�klmnmkn�f\�ISQ�EFGIJOLIFJ�HSOXX�HKHIOMG�OGT�XFHH�FJ�aOWOPQ�OJMHMGP�\JFW�ISQ�GOIKJQ�F\�ISQ�YFJZ�IF�VQ�aFGQ�KGaQJ�ISMH�EFGIJOLI�FJ�\JFW�OGT�KG\FJQHQQG�FJ�KGKHKOX�FVHIJKLIMFGH�FJ�aM\\MLKXIMQH�YSMLS�WOT�VQ�QGLFKGIQJQa�MG�[JFHQLKIMGP�ISQ�YFJZ�FJ�\JFW�ISQ�OLIMFGH�F\�ISQ�QXQWQGIH�MGLXKaMGP�YOIQJR�YMGa�OGa�\JFHIR�ISQ�EFGIJOLIFJ�HSOXX�WOMGIOMG�HKMIOVXQ�OaQeKOIQ�HO\QPKOJaH�IF�[JFIQLI�OXX�[JF[QJIT�OGa�[QJHFGGQXR�[KVXML�FJ�[JM]OIQ_j�klmnmkq�̀SQ�EFGIJOLIFJiH�FVXMPOIMFGH�KGaQJ�ISMH�cJIMLXQ�HSOXX�GFI�VQ�aQQWQa�YOM]QaR�XMWMIQa�FJ�aMHLSOJPQ�VT�ISQ�QGKWQJOIMFG�FJ�[JFLKJQWQGI�F\�OGT�MGHKJOGLQ�\FJ�XMOVMXMIT�\FJ�aOWOPQH_��̀SQ�EFGIJOLIFJ�HSOXX�GFIM\T�MIH�MGHKJOGLQ�LOJJMQJ�YMISMG�IYQGITr\FKJ�sgtu�SFKJH�O\IQJ�JQLQM]MGP�O�GFIMLQ�F\�XFHH�FJ�aOWOPQ�FJ�LXOMW�\JFW�ISQ�dYGQJ�FJ�EFGHIJKLIMFG�NOGOPQJ_��̀SQ�EFGIJOLIFJ�HSOXX�WOZQ�O�LXOMW�FG�MIH�MGHKJQJ�H[QLMOXXT�KGaQJ�ISQ�[JF]MHMFGH�F\�ISQ�LFGIJOLIKOX�XMOVMXMIT�F]QJOPQH�OGa�OGT�FISQJ�F]QJOPQH�O\\FJaQa�ISQ�dYGQJ�FJ�ISQ�EFGHIJKLIMFG�NOGOPQJ�MGLXKaMGP�ISFHQ�F\�VQMGP�OG�OaaMIMFGOX�MGHKJQa�YSQJQ�O[[XMLOVXQ_vwxy�zlj�klmqmk�̀SQ�EFGIJOLIFJ�MH�JQH[FGHMVXQ�\FJ�LFW[XMOGLQ�YMIS�OGT�JQeKMJQWQGIH�MGLXKaQa�MG�ISQ�EFGIJOLI�{FLKWQGIH�JQPOJaMGP�SO|OJaFKH�WOIQJMOXH�FJ�HKVHIOGLQH_�f\�ISQ�EFGIJOLIFJ�QGLFKGIQJH�O�SO|OJaFKH�WOIQJMOX�FJ�HKVHIOGLQ�GFI�OaaJQHHQa�MG�ISQ�EFGIJOLI�{FLKWQGIH�OGa�M\�JQOHFGOVXQ�[JQLOKIMFGH�YMXX�VQ�MGOaQeKOIQ�IF�[JQ]QGI�\FJQHQQOVXQ�VFaMXT�MGhKJT�FJ�aQOIS�IF�[QJHFGH�JQHKXIMGP�\JFW�O�WOIQJMOX�FJ�HKVHIOGLQR�MGLXKaMGP�VKI�GFI�XMWMIQa�IF�OHVQHIFH�FJ�[FXTLSXFJMGOIQa�VM[SQGTX�s}E~uR�QGLFKGIQJQa�FG�ISQ�HMIQ�VT�ISQ�EFGIJOLIFJR�ISQ�EFGIJOLIFJ�HSOXXR�K[FG�JQLFPGM|MGP�ISQ�LFGaMIMFGR�MWWQaMOIQXT�HIF[�̂FJZ�MG�ISQ�O\\QLIQa�OJQO�OGa�GFIM\T�ISQ�dYGQJR�EFGHIJKLIMFG�NOGOPQJ�OGa�cJLSMIQLI�F\�ISQ�LFGaMIMFG_LFGaMIMFG�MG�YJMIMGP_j�klmqmn��[FG�JQLQM[I�F\�ISQ�EFGIJOLIFJiH�GFIMLQR�YJMIIQG�GFIMLQ�JQPOJaMGP�SO|OJaFKH�WOIQJMOXH�FJ�HKVHIOGLQH�GFI�OaaJQHHQa�MG�ISQ�EFGIJOLI�{FLKWQGIHR�ISQ�dYGQJ�HSOXX�FVIOMG�ISQ�HQJ]MLQH�F\�O�XMLQGHQa�XOVFJOIFJT�IF�]QJM\T�ISQ�[JQHQGLQ�FJ�OVHQGLQ�F\�ISQ�WOIQJMOX�FJ�HKVHIOGLQ�JQ[FJIQa�VT�ISQ�EFGIJOLIFJ�OGaR�MG�ISQ�Q]QGI�HKLS�WOIQJMOX�FJ�HKVHIOGLQ�MH�\FKGa�IF�VQ�[JQHQGIR�IF�LOKHQ�MI�IF�VQ�JQGaQJQa�SOJWXQHH_��GXQHH�FISQJYMHQ�JQeKMJQa�VT�ISQ�EFGIJOLI�{FLKWQGIHR�ISQ�dYGQJ�HSOXX�\KJGMHS�MG�YJMIMGP�IF�ISQ�EFGIJOLIFJR�EFGHIJKLIMFG�NOGOPQJ�OGa�cJLSMIQLI�ISQ�GOWQH�OGa�eKOXM\MLOIMFGH�F\�[QJHFGH�FJ�QGIMIMQH�YSF�OJQ�IF�[QJ\FJW�IQHIH�]QJM\TMGP�ISQ�[JQHQGLQ�FJ�OVHQGLQ�F\�ISQ�WOIQJMOX�FJ�HKVHIOGLQ�FJ�YSF�OJQ�IF�[QJ\FJW�ISQ�IOHZ�F\�JQWF]OX�FJ�HO\Q�LFGIOMGWQGI�F\�ISQ�WOIQJMOX�FJ�HKVHIOGLQ_�̀SQ�EFGIJOLIFJR�ISQ�EFGHIJKLIMFG�NOGOPQJ�OGa�ISQ�cJLSMIQLI�YMXX�[JFW[IXT�JQ[XT�IF�ISQ�dYGQJ�MG�YJMIMGP�HIOIMGP�YSQISQJ�FJ�GFI�OGT�F\�ISQW�SOH�JQOHFGOVXQ�FVhQLIMFG�IF�ISQ�[QJHFGH�FJ�QGIMIMQH�[JF[FHQa�VT�ISQ�dYGQJ_�f\�ISQ�EFGIJOLIFJR�EFGHIJKLIMFG�NOGOPQJ�FJ�cJLSMIQLI�SOH�OG�FVhQLIMFG�IF�O�
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EFGHIJ�IG�FJKLKM�EGIEIHFN�OM�KPF�QRJFGS�KPF�QRJFG�HPTUU�EGIEIHF�TJIKPFG�KI�RPIV�KPF�WIJKGTXKIGS�KPF�WIJHKGYXKLIJ�ZTJT[FG�TJN�KPF�\GXPLKFXK�PT]F�JI�GFTHIJTOUF�IÔFXKLIJ_�̀PFJ�KPF�VTKFGLTU�IG�HYOHKTJXF�PTH�OFFJ�GFJNFGFN�PTGVUFHHS�`IGa�LJ�KPF�TbbFXKFN�TGFT�HPTUU�GFHYVF�YEIJ�RGLKKFJ�T[GFFVFJK�Ib�KPF�QRJFG�TJN�WIJKGTXKIG_�cM�WPTJ[F�QGNFGS�KPF�WIJKGTXK�dLVF�HPTUU�OF�FeKFJNFN�TEEGIEGLTKFUM�TEEGIEGLTKFUMS�TJN�KPF�WIJKGTXK�fYV�HPTUU�OF�LJXGFTHFN�OM�KPF�TVIYJK�Ib�KPF�WIJKGTXKIGgH�GFTHIJTOUF�TNNLKLIJTU�XIHKH�Ib�HPYKNIRJS�NFUTMS�TJN�HKTGKhYE_i�jklmlm�dI�KPF�bYUUFHK�FeKFJK�EFGVLKKFN�OM�UTRS�KPF�QRJFG�HPTUU�LJNFVJLbM�TJN�PIUN�PTGVUFHH�KPF�WIJKGTXKIGS�fYOXIJKGTXKIGHS�WIJHKGYXKLIJ�ZTJT[FGS�\GXPLKFXKS�KPFLG�XIJHYUKTJKHS�TJN�T[FJKH�TJN�FVEUIMFFH�Ib�TJM�Ib�KPFV�bGIV�TJN�T[TLJHK�XUTLVHS�NTVT[FHS�UIHHFHS�TJN�FeEFJHFHS�LJXUYNLJ[�OYK�JIK�ULVLKFN�KI�GFTHIJTOUF�TKKIGJFMHg�bFFHS�TGLHLJ[�IYK�Ib�IG�GFHYUKLJ[�bGIV�EFGbIGVTJXF�Ib�KPF�̀IGa�LJ�KPF�TbbFXKFN�TGFT�Lb�LJ�bTXK�Ib�PTnTGNIYH�VTKFGLTUH�IG�HYOHKTJXFH�JIK�TNNGFHHFN�LJ�KPF�WIJKGTXK�oIXYVFJKH�Lb�LJ�bTXK�KPF�VTKFGLTU�IG�HYOHKTJXF�EGFHFJKH�KPF�GLHa�Ib�OINLUM�LĴYGM�IG�NFTKP�TH�NFHXGLOFN�LJ�fFXKLIJ�pq_r_p�TJN�PTH�JIK�OFFJ�GFJNFGFN�PTGVUFHHS�EGI]LNFN�KPTK�HYXP�XUTLVS�NTVT[FS�UIHHS�IG�FeEFJHF�LH�TKKGLOYKTOUF�KI�OINLUM�LĴYGMS�HLXaJFHHS�NLHFTHF�IG�NFTKPS�IG�KI�LĴYGM�KI�IG�NFHKGYXKLIJ�Ib�KTJ[LOUF�EGIEFGKM�sIKPFG�KPTJ�KPF�̀IGa�LKHFUbtS�FeXFEK�KI�KPF�FeKFJK�KPTK�HYXP�NTVT[FS�UIHHS�IG�FeEFJHF�LH�NYF�KI�KPF�bTYUK�IG�JF[UL[FJXF�Ib�KPF�ETGKM�HFFaLJ[�LJNFVJLKM_i�jklmlu�dPF�QRJFG�HPTUU�JIK�OF�GFHEIJHLOUF�YJNFG�KPLH�fFXKLIJ�pq_r�bIG�PTnTGNIYH�VTKFGLTUH�IG�HYOHKTJXFH�KPF�WIJKGTXKIG�OGLJ[H�KI�KPF�HLKF�YJUFHH�HYXP�VTKFGLTUH�IG�HYOHKTJXFH�TGF�GFvYLGFN�OM�KPF�WIJKGTXK�oIXYVFJKH_�dPF�QRJFG�HLKF_�dPF�WIJKGTXKIG�HPTUU�OF�GFHEIJHLOUF�bIG�PTnTGNIYH�VTKFGLTUH�IG�HYOHKTJXFH�GFvYLGFN�OM�KPF�WIJKGTXK�oIXYVFJKHS�FeXFEK�KI�KPF�FeKFJK�Ib�KPF�WIJKGTXKIGgH�bTYUK�IG�JF[UL[FJXF�LJ�KPF�YHF�TJN�PTJNULJ[�Ib�HYXP�VTKFGLTUH�IG�HYOHKTJXFH_i�jklmlw�dPF�WIJKGTXKIG�HPTUU�GFLVOYGHF�KPF�QRJFG�bIG�KPF�XIHK�TJN�FeEFJHF�KPF�QRJFG�LJXYGH�spt�bIG�dI�KPF�bYUUFHK�FeKFJK�EFGVLKKFN�OM�UTRS�KPF�WIJKGTXKIG�HPTUU�LJNFVJLbM�KPF�QRJFG�bGIV�TJN�T[TLJHK�XUTLVHS�NTVT[FHS�UIHHFHS�XIHKH�TJN�FeEFJHFHS�LJXUYNLJ[�OYK�JIK�ULVLKFN�KIS�GFTHIJTOUF�TKKIGJFMHg�bFFH�sTJN�TUHI�LJXUYNLJ[S�RLKPIYK�ULVLKTKLIJS�TKKIGJFMHg�bFFH�TJN�FeEFJHFH�LJXYGGFN�LJ�TJM�TEEFTUHS�IG�TJM�FJbIGXFVFJK�Ib�KPF�IOUL[TKLIJH�YJNFG�KPLH�EGI]LHLIJS�IG�FJbIGXFVFJK�Ib�TJM�̂YN[VFJK�TJN�XIUUFXKLIJ�PFGFYJNFGtS�KPF�QRJFG�LJXYGH�TGLHLJ[�IYK�Ib�IG�GFHYUKLJ[�bGIV�spt�GFVFNLTKLIJ�Ib�PTnTGNIYH�VTKFGLTUH�IG�HYOHKTJXFH�KPF�WIJKGTXKIG�OGLJ[H�KI�KPF�HLKF�TJN�JF[UL[FJKUM�PTJNUFHS�IG�sxt�RPFGF�KPF�WIJKGTXKIG�bTLUH�KI�EFGbIGV�LKH�IOUL[TKLIJH�YJNFG�fFXKLIJ�pq_r_pS�FeXFEK�FeXFEKS�LJ�OIKP�LJHKTJXFHS�KI�KPF�FeKFJK�KPTK�KPF�XIHK�TJN�FeEFJHF�TGF�NYF�KI�KPF�QRJFGgH�bTYUK�IG�JF[UL[FJXF_i�jklmly�zbS�RLKPIYK�bTYUK�IG�JF[UL[FJXF�IJ�KPF�ETGK�Ib�KPF�WIJKGTXKIGS�KPF�WIJKGTXKIG�LH�PFUN�ULTOUF�OM�T�[I]FGJVFJK�T[FJXM�bIG�KPF�XIHK�Ib�GFVFNLTKLIJ�Ib�T�PTnTGNIYH�VTKFGLTU�IG�HYOHKTJXF�HIUFUM�OM�GFTHIJ�Ib�EFGbIGVLJ[�̀IGa�TH�GFvYLGFN�OM�KPF�WIJKGTXK�oIXYVFJKHS�KPF�QRJFG�HPTUU�GFLVOYGHF�KPF�WIJKGTXKIG�bIG�TUU�XIHK�TJN�FeEFJHF�KPFGFOM�LJXYGGFN_LJXYGGFN__{|}~�wji�jklw��������������i�jklwlj�fVIaLJ[�sLJXUYNLJ[�FhXL[TGFKKFH�TJN�]TELJ[t�TJN�IKPFG�KIOTXXI�YHFS�TUXIPIULX�OF]FGT[FH�TJN�XIJKGIUUFN�HYOHKTJXFH�TGF�FeEGFHHUM�EGIPLOLKFN�IJ�TUU�oLHKGLXK�EGIEFGKLFH_��fVIaLJ[�sLJXUYNLJ[�FhXL[TGFKKFH�TJN�]TELJ[t�LH�TUHI�EGIPLOLKFN�RLKPLJ�pqq�bFFK�Ib�KPF�OIYJNTGM�Ib�KPF�EGIEFGKM�Ib�TJM�FUFVFJKTGM�IG�HFXIJNTGM�HXPIIU_���FEIGKLJ[�KI�RIGa�LVETLGFN�IG�YJNFG�KPF�LJbUYFJXF�Ib�IG�OFLJ[�TK�RIGa�LVETLGFN�OM�TUXIPIU�IG�XIJKGIUUFN�HYOHKTJXFH�LH�HKGLXKUM�EGIPLOLKFN_��dPF�WIJKGTXKIG�OFTGH�KPF�GFHEIJHLOLULKM�Ib�NFKFGVLJLJ[�Lb�LKHS�IG�LKH�fYOXIJKGTXKIGgH�FVEUIMFFH�TGF�LVETLGFN�RPLXP�RIYUN�̂FIETGNLnF�KPF�HTbFKM�Ib�KPF�EYOULXS�KPF�FVEUIMFFH�Ib�IKPFG�WIJKGTXKIGH�TJN�KPFLG�fYOXIJKGTXKIGHS�KPF�QRJFGS�\GXPLKFXK�TJN�WIJHKGYXKLIJ�ZTJT[FG_��i�jklwl��\UU�EFGHIJH�GFEGFHFJKLJ[�WIJKGTXKIGHS�fYOXIJKGTXKIGH�IG�HYEEULFGH�HPTUU�RFTG�HPLGKHS�UIJ[�ETJKH�TJN�IKPFG�EGIEFG�TKKLGF�RPLUF�IJ�oLHKGLXK�EGIEFGKM_��\UU�EFGHIJH�GFEGFHFJKLJ[�WIJKGTXKIGHS�fYOXIJKGTXKIGH�IG�HYEEULFGH�HPTUU�XIJNYXK�KPFVHFU]FH�LJ�T�VTJJFG�XIJHLHKFJK�RLKP�KPF�GYUFH�TJN�EIULXLFH�Ib�KPF�QRJFG�fXPIIU�oLHKGLXK�RPLUF�IJ�oLHKGLXK�EGIEFGKM�IG�IKPFGRLHF�GFEGFHFJKLJ[�KPLH��GÎFXK_�\UU�WIJKGTXKIGHS�fYOXIJKGTXKIGHS�HYEEULFGH�TJN�KPFLG�FVEUIMFFH�TGF�EGIPLOLKFN�bGIV�XIJ]FGHLJ[�RLKP�HXPIIU�EFGHIJJFU�TJN�HKYNFJKH_�\JM�XIJHKGYXKLIJ�FVEUIMFFH�bIYJN�NILJ[�HI�RLUU�OF�GFVI]FN�bGIV�KPF�HLKF_��Q�WQZZ��zW\dzQ��c�d̀ ����̀Q����f�\�o�fd�o��df�̀z���c��dQ���\d�o_��\UU�WIJKGTXKIGHS�fYOXIJKGTXKIGHS�HYEEULFGHS�TJN�KPFLG�FVEUIMFFH�VYHK�JIK�YHF�LJNFXFJK�UTJ[YT[FS�EGIbTJLKMS�IOHXFJF�UTJ[YT[FS�NLHXGLVLJTKIGM�IG�PTGTHHLJ[�UTJ[YT[F�TJN�TJMIJF�NILJ[�HI�RLUU�OF�GFVI]FN�bGIV�KPF�HLKF_�\GKRIGa�TJN�NFXIGTKLIJ�bIYJN�IJ�]FPLXUFH�OFUIJ[LJ[�KI�WIJKGTXKIGgH�IG�fYOXIJKGTXKIGgH�FVEUIMFFH�ETGaFN�IJ�IG�JFTG�KPF�HXPIIU�EGIEFGKM�RPLXP�XIJKTLJ�LJNFXFJK�UTJ[YT[FS�IG�ELXKYGFH�IG�HMVOIUH�KPTK�bIGFHFFTOUM�XIYUN�XTYHF�T�NLHGYEKLIJ�KI�KPF�FNYXTKLIJTU�FJ]LGIJVFJKS�HPTUU�FLKPFG�OF�XI]FGFN�IG�GFVI]FN�bGIV�KPF�UIXTKLIJ_�dPF�YHF�Ib�GTNLIHS�KTEF�EUTMFGHS�Wo�EUTMFGH�TJN�KPF�ULaF�LH�EGIPLOLKFN�RLKPLJ�KPF��GÎFXK�HLKF
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E�FGHIHJ��KLMNOPQPRSOPTN�USLVMWX��YZ[\]̂_\Z]�̀abb�c]Zdaef�f̂_g�Zh�\gfa]�hafbe�cf]iZ[[fb�̂[e�̀Z]jcf]iZ[i�̀a\g�̂[�aef[\aha_̂\aZ[�k̂elf�a[�̂__Z]ê[_f�̀a\g�YZ[i\]m_\aZ[�n [̂̂lf]oi�Z]�p̀ [f]oi�a[i\]m_\aZ[iq�mcZ[�kfla[[a[l�rZ]j�Z[�ia\fs��tbb�̀Z]jcf]iZ[i�iĝbb�eaicb̂u�\gf�k̂elf�̂\�̂bb�\avfi�Z[�ia\fs��ŵabm]f�\Z�̀f̂]�aef[\aha_̂\aZ[�k̂elf�̂\�̂bb�\avfi�̀abb�]fimb\�a[�\gf�avvfeâ\f�]fvZd̂b�Zh�\gf�a[eadaem̂b�h]Zv�\gf�xZkia\fE�FGHIHy��tbb�_]̂[f�ca_jiq�v̂\f]âbi�efbadf]uq�f\_s�vmi\�kf�_ZZ]ea[̂\fe�iZ�̂i�[Z\�\Z�bah\�Zdf]�̂[u�Z__mcafe�̂]f̂�Zh�\gf�kmabea[ls��zh�[f_fiî]uq�\gai�̀Z]j�iĝbb�kf�eZ[f�Z[�Zhh�gZm]i�\Z�f[im]f�\gf�îhf\u�Zh�\gf�kmabea[l�Z__mĉ[\is��Y]̂[f�bZ_̂\aZ[�vmi\�kf�_̂]fhmbbu�_gZif[�\Z�f[im]f�\gf�îhf\u�Zh�kmabea[l�Z__mĉ[\is��tbiZq�YZ[\]̂_\Z]�vmi\�c]Zdaef�̂bb�f[la[ff]a[l�hZ]�_]̂[f�ia{a[l�̂[e�imk|k̂if�cb̂\hZ]vi�ah�[f_fiî]usE�FGHIHI�rgf[�̂bb�Z]�̂�cZ]\aZ[�Zh�\gf�rZ]j�ai�imicf[efe�hZ]�̂[u�]f̂iZ[q�\gf�YZ[\]̂_\Z]�iĝbb�if_m]fbu�ĥi\f[�eZ̀[�̂bb�_Zdf]a[li�̂[e�c]Z\f_\�\gf�rZ]jq�̂i�[f_fiî]uq�h]Zv�a[xm]u�ku�̂[u�_̂mifs��wm]\gf]q�YZ[\]̂_\Z]q�a[�_Z[[f_\aZ[�̀a\g�a\i�cf]hZ]v̂[_f�Zh�\gf�rZ]j�Z]�Z\gf]̀aifq�iĝbb�[Z\�a[\f]hf]f�a[�̂[u�v̂[[f]�̀a\g�\gf�Zcf]̂\aZ[�Zh�̂[u�kmia[fii�̂ex̂_f[\�\Z�\gf�}]Zxf_\�ia\f�a[_bmea[lq�̀a\gZm\�avcbafe�bava\̂\aZ[q�̂[u�a[\f]hf]f[_f�̀a\g�\]̂hha_q�̂__fii�Z]�fl]fiiq�ĉ]ja[l�̂[e�_bf̂[ba[fiis��~gf�YZ[\]̂_\Z]�iĝbb�c]Z\f_\�̂[e�_̂mif�a\i��mk_Z[\]̂_\Z]i�\Z�c]Z\f_\�̂bb�̀Z]j�h]Zv�êv̂lf�a[�\gf�fdf[\�Zh�\fvcZ]̂]u�imicf[iaZ[�Zh�\gf�rZ]jsE�FGHIH��~gf�YZ[\]̂_\Z]�iĝbb�\̂jf�̂bb�[f_fiî]u�c]f_̂m\aZ[i�\Z�a[im]f�̂l̂a[i\�ha]f�em]a[l�_Z[i\]m_\aZ[�̂[e�kf�]ficZ[iakbf�\Z�f[im]f�\ĝ\�\gf�̂]f̂�̀a\ga[�YZ[\]̂_\�bava\i�ai�jfc\�Z]ef]buq�îhfq�̂[e�_bf̂[�̂[e�\ĝ\�_Zvkmi\akbf�]mkkaig�iĝbb�kf�i\Z]fe�Z[�\gf�ia\f�a[�im_g�̂�v̂[[f]�̂[e�̂\�im_g�bZ_̂\aZ[i�̂i�efial[̂\fe�ku�p̀ [f]�\Z���a�c]Zdaef�̂[e�v̂a[\̂a[�̂ef�m̂\f�ha]f�c]Z\f_\aZ[s�~gf�ha]f�c]Z\f_\aZ[�iĝbb�kf�̂ef�m̂\f�̂\�̂bb�\avfiq�̂[e�iĝbb�kf�imkxf_\��\Z��̂ccba_̂kbf�_Zefi�̂[e�]flmb̂\aZ[is�aa�YZvcbu�̀a\g�]flmb̂\aZ[iq�p��t�i\̂[ê]eiq�̂[e�_Zefi�Zh�bZ_̂b�wa]f�n ]̂iĝbbq�̂lf[_afiq�̂[e�efĉ]\vf[\i�ĝda[l�xm]aiea_\aZ[is�E�FGHIH��~gf�YZ[\]̂_\Z]�iĝbb�kf�]f�ma]fe�\Z�jffc�ha]f�̂b̂]v�Zcf]̂\aZ[̂b�̂\�̂bb�\avfi�Z]�c]Zdaef�ha]f�̀ \̂_g�ĉc]Zdfe�ku�\gf�bZ_̂b�wa]f�n ]̂iĝbbsE�FGHIH��~gf�YZ[\]̂_\Z]�iĝbb�̂\�̂bb�\avfi�c]Zdaef�\gf�c]Zcf]�gZmifjffca[l�\Z�va[ava{f�cZ\f[\âb�ha]f�ĝ{̂]ei�̂[e�iĝbb�c]Zdaef�̂cc]Zdfe�iĉ]j�̂]]fi\f]i�Z[�̂bb�i\f̂v�f[la[fiq�a[\f][̂b�_Zvkmi\aZ[�f[la[fi�̂[e�hbmfis�E�FGHIH���Z�ha]fi�iĝbb�kf�kmab\�Z[�\gf�c]fvaifi�[Z]�iĝbb�Zcf[�hb̂vf�efda_fi�Zh�̂[u�ja[e�kf�fvcbZufe�̀a\ga[�\gf�kmabea[l�f�_fc\�hZ]�hafbe�̀fbea[l�̀a\g�imcf]daife�ha]f�̀ \̂_gs�E�FGHIHFG�w]ff�̂__fii�\Z�ha]f�gue]̂[\i�̂[e�i\̂[ecacf�_Z[[f_\aZ[i�iĝbb�kf�v̂a[\̂a[fe�̂\�̂bb�\avfi�em]a[l�_Z[i\]m_\aZ[�Zcf]̂\aZ[iq�̂[e�cZ]\̂kbf�ha]f�f�\a[lmaigf]i�iĝbb�kf�c]Zdaefe�ku�\gf�YZ[\]̂_\Z]�̂[e�v̂ef�_Z[df[af[\bu�̂d̂ab̂kbf�\g]ZmlgZm\�\gf�_Z[i\]m_\aZ[�ia\fs�~gf�YZ[\]̂_\Z]�iĝbb�[Z\ahu�a\i�fvcbZuffi�̂[e�imk_Z[\]̂_\Z]i�Zh�\gf�bZ_̂\aZ[�Zh�\gf�[f̂]fi\�ha]f�̂b̂]v�kZ��̂\�̂bb�bZ_̂\aZ[i�̀gf]f�\gf�̀Z]j�ai�a[�c]Zl]fiisE�FGHIHFF�w]Zv�\gf�_Zvvf[_fvf[\�\Z�\gf�_Zvcbf\aZ[�Zh�\gf�}]Zxf_\q�\gf�YZ[\]̂_\Z]�iĝbb�jffc�\gf�ĉ]\i�Zh�\gf�̀Z]j�[̂e�\gf�kmabea[li�h]ff�h]Zv�̂__mvmb̂\aZ[�Zh�̀ \̂f]�[Z�v̂\\f]�̀ĝ\�\gf�iZm]_f�Z]�_̂mif�Zh�̀ \̂f]s�����I�E�FFHFHF�~gf�YZ[\]̂_\Z]�iĝbb�cm]_ĝif�̂[e�v̂a[\̂a[�a[im]̂[_f�Zh�\gf�\ucfi�̂[e�bava\i�Zh�bâkaba\uq�_Z[\̂a[a[l�\gf�f[eZ]ifvf[\iq�̂[e�imkxf_\�\Z�\gf�\f]vi�̂[e�_Z[ea\aZ[iq�̂i�efi_]akfe�a[�\gf�tl]ffvf[\�Z]�fbif̀gf]f�a[�\gf�YZ[\]̂_\��Z_mvf[\is�~gf�YZ[\]̂_\Z]�iĝbb�cm]_ĝif�̂[e�v̂a[\̂a[�\gf�]f�ma]fe�a[im]̂[_f�h]Zv�̂[�a[im]̂[_f�_Zvĉ[u�Z]�a[im]̂[_f�_Zvĉ[afi�b̂̀ hmbbu�̂m\gZ]a{fe�\Z�aiimf�a[im]̂[_f�a[�\gf�xm]aiea_\aZ[�̀gf]f�\gf�}]Zxf_\�ai�bZ_̂\fes�~gf�p̀ [f]q�YZ[i\]m_\aZ[�n [̂̂lf]�̂[e�YZ[i\]m_\aZ[�n [̂̂lf]oi�_Z[imb\̂[\iq�̂[e�\gf�t]_ga\f_\�̂[e�t]_ga\f_\oi�_Z[imb\̂[\iq�iĝbb�kf�[̂vfe�̂i�̂eea\aZ[̂b�a[im]fei�m[ef]�\gf�YZ[\]̂_\Z]oi�_Zvvf]_âb�lf[f]̂b�bâkaba\u�cZba_u�Z]�̂i�Z\gf]̀aif�efi_]akfe�a[�\gf�YZ[\]̂_\��Z_mvf[\isZk\̂a[q�ĉu�hZ]�̂[e�jffc�a[�hmbb�hZ]_f�̂[e�fhhf_\�em]a[l�\gf�f[\a]f�\f]v�Zh�\gai�YZ[\]̂_\q�̂[e�em]a[l�\gf�cf]hZ]v̂[_fq�ha[̂b�_Zvcbf\aZ[�̂[e�̂__fc\̂[_f�Zh�̂[u�rZ]jq�̂[e�̂h\f]�\gf�\f]v�Zh�\gai�YZ[\]̂_\��̂i�v̂u�kf�icf_ahafe�gf]fa[��a[im]̂[_fq�a[�̂�_Zvĉ[u�Z]�_Zvĉ[afi�b̂̀ hmbbu�ba_f[ife�\Z�eZ�kmia[fii�a[�\gf��\̂\f�Zh��f̀��Z]jq�̂i�efial[̂\fe�ku�\gai�t]\a_bf����̂[e�̂[u�Z\gf]�a[im]̂[_f�]f�ma]fe�ku�̂ccba_̂kbf�b̂̀ q�]flmb̂\aZ[iq�Z]�Z]ef]i�Zh�i\̂\fq�vm[a_aĉba\u�Z]�Z\gf]�f[\a\u�ĝda[l�xm]aiea_\aZ[�Zdf]�\gf�rZ]j�Z]�\gf�}]Zxf_\s��YZ[\]̂_\Z]�iĝbb�[Z\�\̂jf�
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EFFGFGFGH�IJKLMNNOPQRSMTT�UVNWSXY�Z[\]̂_̂̀ a�bcdbee�d\]b[fab�̂̀�bcdbee�\g�hib�ĵk̂he�g\[�hib�̂̀el[f̀db�d\]b[fabe�[bml̂[b_�no�pbdĥ\̀e�qqrqrqrqs�qqrqrqrts�f̀_�qqrqrqru�fn\]bs�v̂hi�eldi�bcdbeewlkn[bjjf�d\]b[fab�nb̂̀a�fh�jbfeh�fe�n[\f_�fe�bfdi�f̀_�b]b[o�\̀b�\g�hib�l̀_b[jồ a�Z\ĵd̂bexs�v̂hi�hib�Z[\]̂ê\̀�hifh�d\]b[fab�eifjj�bchb̀_�g\[�f�Zb[̂\_�\g�fh�jbfeh�hv\�ytx�obf[e�g[\k�hib�_fhb�\g�ĝ̀fj�d\kZjbĥ\̀�f̀_�fddbZhf̀db�no�zv̀b[�\g�fjj�{\[|}�v̂hi�f�k̂`̂klk�ĵk̂h�̀\h�jbee�hif̀�~�s���s����Zb[�\ddl[[b̀dbwf̀ l̀fj�ab̀b[fj�faa[bafhbr��̀�hib�b]b̀h�hib�l̀_b[jồ a�Z\ĵd̂be�if]b�_̂ggb[b̀h�[b̀bvfj�_fhbes�hib��\̀h[fdh\[�eifjj�b̀el[b�hifh�hib�l̀_b[jồ a�Z\ĵd̂be�f[b�kf̂̀hf̂̀b_�g\[�hib�hb[k�eZbd̂ĝb_�̂̀�hîe��\̀h[fdhr������������ib��\̀h[fdh\[�eifjj�Z[\]̂_b�el[bho�n\̀_e�\g�hib�hoZbes�g\[�eldi�Zb̀fj�elkes�f̀_�eln�bdh�h\�eldi�hb[ke�f̀_�d\̀_̂ĥ\̀e�fe�[bml̂[b_�no�hib��\̀h[fdh��\dlkb̀her��ib��\̀h[fdh\[�eifjj�Zl[difeb�f̀_�kf̂̀hf̂̀�hib�[bml̂[b_�n\̀_e�g[\k�f�d\kZf̀o�\[�d\kZf̀ b̂e�jfvgljjo�flhi\[̂�b_�h\�̂eelb�el[bho�n\̀_e�̂̀�hib��l[̂e_̂dĥ\̀�vib[b�hib��[\�bdh�̂e�j\dfhb_r�jj�̂̀el[f̀db�eifjj�nb�v[̂hhb̀�\̀�f̀�\ddl[[b̀db�nfêer���d\Zo�\g�hib�f__̂ĥ\̀fj�̂̀el[b_�b̀_\[ebkb̀h�eifjj�nb�fhhfdib_r����������Z\̀�hib�[bmlbeh�\g�f̀o�Zb[e\̀�\[�b̀ĥho�fZZbf[̂̀a�h\�nb�f�Z\hb̀ĥfj�nb̀bĝd̂f[o�\g�n\̀_e�d\]b[̂̀a�Zfokb̀h�\g�\nĵafĥ\̀e�f[̂ềa�l̀_b[�hib��\̀h[fdhs�hib��\̀h[fdh\[�eifjj�Z[\kZhjo�gl[̀̂ei�f�d\Zo�\g�hib�n\̀_e�\[�eifjj�flhi\[̂�b�f�d\Zo�h\�nb�gl[̀̂eib_r�\̀h[fdh\[�e�̂̀el[f̀db�[bml̂[bkb̀he�eifjj�nb�Z[\]̂_b_�no�f̀�̂̀el[f̀db�df[[̂b[�ĵdb̀eb_�h\�_\�nlềbee�̂̀�hib�phfhb�\g��bv��\[|�f̀_�if]b�f̀��r�r��beh��fĥ̀a�\g����\[�nbhhb[�fe�_bhb[k̂ b̀_�̂̀�hib�k\eh�[bdb̀h��r�r��beh��lnĵdfĥ\̀s�\[�fe�kfo�\hib[v̂eb�nb�fa[bb_�no�zv̀b[r���������������������� ��¡¡���� ��¢�£¤¥�¢���� ������ �¢����¢¦§�̈�©ª�¢�«�¬ §ª¢� ����{ĥî̀ �hi[bb�yux�nlềbee�_foe�\g�hib�_fhb�hib��\̀h[fdh\[�nbd\kbe�fvf[b�\g�f̀�̂kZb̀_̂̀ a�\[�fdhlfj�df̀dbjjfĥ\̀�\[�bcẐ[fĥ\̀�\g�f̀o�̂̀el[f̀db�[bml̂[b_�no�hib��\̀h[fdh��\dlkb̀hes�hib��\̀h[fdh\[�eifjj�Z[\]̂_b�̀\ĥdb�_̂[bdhjo�h\�hib�zv̀b[s�f̀_�ebZf[fhbjo�h\�hib��\̀eh[ldĥ\̀��f̀fab[s�\g�eldi�̂kZb̀_̂̀ a�\[�fdhlfj�df̀dbjjfĥ\̀�\[�bcẐ[fĥ\̀r��Z\̀�[bdb̂Zh�\g�̀\ĥdb�g[\k�hib��\̀h[fdh\[s�hib�zv̀b[�eifjjs�l̀jbee�hib�jfZeb�̂̀�d\]b[fab�f[̂ebe�g[\k�f̀�fdh�\[�\k̂eê\̀�\g�hib�zv̀b[s�if]b�hib�[̂aih�h\�eh\Z�hib�{\[|�l̀ĥj�hib�jfZeb�̂̀�d\]b[fab�ife�nbb̀�dl[b_�no�hib�Z[\dl[bkb̀h�\g�[bZjfdbkb̀h�d\]b[fab�no�hib��\̀h[fdh\[r��ib�gl[̀̂eî̀ a�\g�̀\ĥdb�no�hib��\̀h[fdh\[�eifjj�̀\h�[bĵb]b�hib��\̀h[fdh\[�\g�f̀o�d\̀h[fdhlfj�\nĵafĥ\̀�h\�Z[\]̂_b�f̀o�[bml̂[b_�d\]b[fabr�̀el[f̀db�d\]b[fab�h\�nb�Z[\]̂_b_�no�hib��\̀h[fdh\[�eifjj�ehfhb�hifh�hib��\̀h[fdh\[�e�d\]b[fab�eifjj�nb�Z[̂kf[o�f̀_�̀\̀�d\̀h[̂nlĥ̀a�h\�f̀o�̂̀el[f̀dbe�y\[�ebjg�̂̀el[f̀dbxs�̂̀djl_̂̀ a�f̀o�_b_ldĥnjbs�kf̂̀hf̂̀b_�nos�\[�Z[\]̂_b_�h\�zv̀b[�\[�hib�\hib[��__̂ĥ\̀fj��̀el[b_e}�f̀_�eifjj�d\̀hf̂̀�f�{f̂]b[�\g�pln[\afĥ\̀�̂̀�gf]\[�\g�zv̀b[�f̀_�hib�\hib[��__̂ĥ\̀fj��̀el[b_es�e\�hifh�̂̀�̀\�b]b̀h�eifjj�hib�̂̀el[f̀db�df[[̂b[e�if]b�f̀o�[̂aih�\g�[bd\]b[o�faf̂̀eh�hib�zv̀b[s�hib�\hib[��__̂ĥ\̀fj��̀el[b_es�\[�hib�fab̀he�\[�bkZj\obbe�\[�b̂hib[�\g�hibk}�f̀_�eifjj�d\̀hf̂̀�f�ebZf[fĥ\̀�\g�̂̀el[b_�Z[\]̂ê\̀�yeb]b[fn̂ĵho�\g�̂̀hb[beh�djflebxr���g�hib�zv̀b[�\[�f̀\hib[��__̂ĥ\̀fj��̀el[b_�ife�\hib[�̂̀el[f̀db�vîdi�̂e�fZZĵdfnjb�h\�hib�j\ees�eldi�\hib[�̂̀el[f̀db�eifjj�nb�\̀�f̀�bcdbee�\[�d\̀ĥ̀ab̀h�nfêer�����������̀�hib�b]b̀h�hifh�f̀o�\g�hib�̂̀el[f̀db�d\]b[fab�h\�nb�Z[\]̂_b_�no�hib��\̀h[fdh\[�d\̀hf̂̀e�f�_b_ldĥnjb�\[�ebjg�̂̀el[b_�[bhb̀ĥ\̀s�hib��\̀h[fdh\[�eifjj�̂̀_bk̀ ĝo�f̀_�i\j_�hib�zv̀b[s�f̀_�f̀o��__̂ĥ\̀fj��̀el[b_�if[kjbee�g[\k�hib�Zfokb̀h�\g�eldi�_b_ldĥnjbs�vîdi�_b_ldĥnjb�eifjj�̂̀�fjj�d̂[dlkehf̀dbe�[bkf̂̀�hib�e\jb�\nĵafĥ\̀�f̀_�bcZb̀eb�\g�hib��\̀h[fdh\[r�������®��ib��\̀h[fdh\[�eifjj�[bml̂[b�fjj�plnd\̀h[fdh\[e�h\�df[[o�hib�efkb�̂̀el[f̀db�d\]b[fabe�f̀_�ĵk̂he�\g�ĵfn̂ĵho�fe�ebh�g\[hi�ib[b̂̀�f̀_�f_�lehb_�h\�hib�̀fhl[b�\g�plnd\̀h[fdh\[e��\Zb[fĥ\̀e�f̀_�elnk̂h�efkb�h\�hib�zv̀b[�hi[\lai�hib��\̀eh[ldĥ\̀��f̀fab[�g\[�fZZ[\]fj�Z[̂\[�h\�ehf[h�\g�f̀o�{\[|r���̀�hib�b]b̀h��\̀h[fdh\[�gf̂je�h\�\nhf̂̀�hib�[bml̂[b_�db[ĥĝdfhbe�\g�̂̀el[f̀db�g[\k�plnd\̀h[fdh\[�f̀_�Z[\]b�hibk�h\��\̀eh[ldĥ\̀��f̀fab[�f̀_�f�djf̂k�̂e�kf_b�\[�elggb[b_s�hib��\̀h[fdh\[�eifjjs�h\�hib�gljjbeh�bchb̀h�Zb[k̂hhb_�no�jfvs�̂̀_bk̀ ĝos�_bgb̀_s�f̀_�i\j_�if[kjbee�hib�zv̀b[�f̀_�hib��__̂ĥ\̀fj��̀el[b_e�g[\k�f̀o�f̀_�fjj�djf̂ke�g\[�vîdi�hib�[bml̂[b_�̂̀el[f̀db�v\lj_�if]b�Z[\]̂_b_�d\]b[fabr���îe�^̀_bk̀ ĥo�\nĵafĥ\̀�̂e�̂̀�f__̂ĥ\̀�h\�f̀o�\hib[�̂̀_bk̀ ĥo�\nĵafĥ\̀�Z[\]̂_b_�̂̀�hib��\̀h[fdh��\dlkb̀he�f̀_�eifjj�el[]̂]b�hib�hb[k�\[�bf[ĵb[�hb[k̂ f̀ĥ\̀�\g�hib��\̀h[fdhr��������̄�Q°±WLV°JM°²ON�³J́ OWLJM°²�µWOKWNW²X�¶UVNN·²WV°�³°T·LO°SM̧�¶Q³µ̧¹��jj��\̀h[fdh\[e�f̀_�plnd\̀h[fdh\[e�^̀]\j]b_�v̂hi�hib�[bk\]fj�f̀_w\[�fnfhbkb̀h�\g�Z\jjlhf̀he�ŷ̀djl_̂̀ a�nlh�̀\h�ĵk̂hb_�h\�fenbeh\e�fnfhbkb̀h�d\̀h[fdh\[es�jbf_�fnfhbkb̀h�d\̀h[fdh\[es�[\\ĝ̀a�d\̀h[fdh\[es�hf̀|�[bk\]fj�d\̀h[fdh\[ex�f[b�[bml̂[b_�h\�kf̂̀hf̂̀�f�k̂`̂klk�\g�~ts���s����º�»�d\]b[fabr�zv̀b[�f̀_�fjj�\hib[�Zf[ĥbe�[bml̂[b_�no�hîe��\̀h[fdh�h\�nb��__̂ĥ\̀fj��̀el[b_e�f̀_�fjj�\hib[e�̂_b̀ĥĝb_�no�zv̀b[�fe�eldis�eifjj�nb�̂̀djl_b_�fe��__̂ĥ\̀fj��̀el[b_�e\̀�f̀o�º�»�Z\ĵdo�\̀�f�Z[̂kf[o�f̀_�\̀̀�d\̀h[̂nlĥ̀a�nfêer�
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E�FFGFGH�IJK�LMNOPQROMP�QSSTUKS�PKSVMNSWXWYWOZ�[MP�QYY�WN\TPZ�MP�]KSOPTROWMN�M[�OJK�LMNOPQROMP̂S�QN]�_TXRMNOPQROMPŜ�UQOKPWQYS̀�OMMYS̀�UQRJWNKPZ̀�KaTWVUKNÒ�QVVYWQNRKS̀�SJMPWNb̀�SRQ[[MY]WNb̀�QN]�VKPSMNQY�VPMVKPOZ�M[�LMNOPQROMP̂S�QN]�_TXRMNOPQROMPŜ�KUVYMZKKS�[PMU�cJQOKdKP�RQTSK�QPWSKSe���fNZ�VMYWRZ�M[�WNSTPQNRK�SKRTPK]�RMdKPWNb�OJK�LMNOPQROMP̂S�MP�_TXRMNOPQROMPŜ�VPMVKPOZ�YKQSK]�MP�JWPK]�XZ�OJKU�QN]�QNZ�VMYWRZ�M[�WNSTPQNRK�RMdKPWNb�OJK�LMNOPQROMP�MP�_TXRMNOPQROMPS�QbQWNSO�VJZSWRQY�YMSS�MP�]QUQbK�OM�STRJ�VPMVKPOZ�SJQYY�WNRYT]K�QN�KN]MPSKUKNO�cQWdWNb�OJK�PWbJO�M[�STXPMbQOWMN�QbQWNSO�OJK�gcNKP�[MP�QNZ�YMSS�MP�]QUQbK�OM�STRJ�VPMVKPOZeE�FFGFGh�ijjklkmnop�qnrstujvwutlkxkyolu�zmpjut{�IJK�LMNOPQROMP�SJQYY�RQTSK�OJK�RMUUKPRWQY�YWQXWYWOZ�QN]�MOJKP�RMdKPQbK�PKaTWPK]�XZ�OJK�LMNOPQRO�OM�WNRYT]K�OJK�[MYYMcWNb�QS�f]]WOWMNQY�|NSTPK]S}�~W��Q�KYQN]�LKNOPQY�_RJMMY��WSOPWRO�~WW��KUXKPS�M[�OJK��MQP]�M[��]TRQOWMǸ�M[[WRKPS�QN]�KUVYMZKKS̀�M[�OJK��Q�KYQN]�LKNOPQY�_RJMMY��WSOPWRO��~WWW�IJK��LMNSOPTROWMN��QNQbKP~Wd��IJK�fPRJWOKRO���QN]LMNOPQROMP�SJQYY�QYSM�Q]]�QNZ�MOJKP�KNOWOWKS�QN]�MP�WN]WdW]TQYS�QS�UQZ�XK�PKaTWPK]�XZ�gcNKP�QS�f]]WOWMNQY�|NSTPK]e�IJK�RKPOW[WRQOK�JMY]KP�SJQYY�XK��Q�KYQN]�LKNOPQY�_RJMMY��WSOPWRO�TNYKSS�gcNKP�PKaTWPKS�MOJKPcWSKe�LMNOPQROMP�SJQYY�VPMdW]K�QN�f]]WOWMNQY�|NSTPK]�KN]MPSKUKNO�OJQO�K�VPKSSYZ�NQUKS�KQRJ�M[�OJK�QXMdK�W]KNOW[WK]�f]]WOWMNQY�|NSTPK]S�~NMN�XYQN�KO��QN]�SJQYY�KNSTPK�OJQO�OJK�KN]MPSKUKNO�]MKS�NMO�WNRYT]K�YQNbTQbK�OJQO�PKaTWPKS�QN�f]]WOWMNQY�|NSTPK]�OM�JQdK�Q�cPWOOKN�RMNOPQRO�cWOJ�OJK�NQUK]�WNSTPK]�[MP�RMdKPQbK�OM�QVVYZe�f]]WOWMNQY�WNSTPK]�SOQOTS�SJQYY�XK�VPMdW]K]�XZ�SOQN]QP]�MP�MOJKP�KN]MPSKUKNOS�OJQO�K�OKN]�RMdKPQbK�OM�OJK��WSOPWRO�[MP�MNbMWNb�MVKPQOWMNS�~L���������QN]�VPM]TROS�QN]�RMUVYKOK]�MVKPQOWMNS�~L��������e��IJK�]KRWSWMN�OM�QRRKVO�QN�KN]MPSKUKNO�PKSO�SMYKYZ�cWOJ�OJK��WSOPWROe��f�RMUVYKOK]�RMVZ�M[�OJK�KN]MPSKUKNOS�UTSO�XK�QOOQRJK]�OM�OJK�LKPOW[WRQOK�M[�|NSTPQNRKE�FFGFGF��LKPOW[WRQOKS�M[�WNSTPQNRK�QRRKVOQXYK�OM�OJK�LMNSOPTROWMN��QNQbKP�QN]�gcNKP�SJQYY�XK�VPMdW]K]�OM�OJK�LMNSOPTROWMN��QNQbKP�QN]�[WYK]�cWOJ�OJK�gcNKP�VPWMP�OM�RMUUKNRKUKNO�M[�OJK��MP�e�f�[TYYZ�RMUVYKOK]��Kc��MP��LMNSOPTROWMN�LKPOW[WRQOK�M[��WQXWYWOZ�|NSTPQNRK�f]]KN]TU�~fLg����������������UTSO�XK�WNRYT]K]�cWOJ�OJK�RKPOW[WRQOKS�M[�WNSTPQNRKe�IJK�RKPOW[WRQOKS�QN]�OJK�WNSTPQNRK�VMYWRWKS�SJQYY�RMNOQWN�Q�VPMdWSWMN�OJQO�RMdKPQbKS�Q[[MP]K]�TN]KP�OJK�VMYWRWKS�cWYY�NMO�XK�QYYMcK]�OM�XK�UQOKPWQYYZ�RJQNbK]�MP�RQNRKYK]�MP�QYYMcK]�OM�K�VWPK�TNOWY�QO�YKQSO�OJWPOZ�~����]QZŜ�VPWMP�cPWOOKN�NMOWRK�JQS�XKKN�bWdKN�OM�OJK�gcNKP�dWQ�LKPOW[WK]��KbWSOKPK]��QWYe�|[�QNZ�M[�OJK�[MPKbMWNb�WNSTPQNRK�RMdKPQbKS�QPK�PKaTWPK]�OM�PKUQWN�WN�[MPRK�Q[OKP�[WNQY�VQZUKNÒ�QN�Q]]WOWMNQY�RKPOW[WRQOK�KdW]KNRWNb�RMNOWNTQOWMN�M[�STRJ�RMdKPQbK�SJQYY�XK�STXUWOOK]�cWOJ�OJK�[WNQY�fVVYWRQOWMN�[MP��QZUKNOe�|N[MPUQOWMN�RMNRKPNWNb�PK]TROWMN�M[�RMdKPQbK�MN�QRRMTNO�M[�PKdWSK]�YWUWOS�MP�RYQWUS�VQW]�TN]KP�OJK��KNKPQY�fbbPKbQOK̀�MP�XMOJ̀�SJQYY�XK�[TPNWSJK]�XZ�OJK�LMNOPQROMP�cWOJ�PKQSMNQXYK�VPMUVONKSS�WN�QRRMP]QNRK�cWOJ�OJK�LMNOPQROMP̂S�WN[MPUQOWMN�QN]�XKYWK[eE�FFGFGFF�IJK�LMNOPQROMP�QR�NMcYK]bKS�OJQO�WOS�[QWYTPK�OM�MXOQWN�MP��KKV�RTPPKNO�OJK�PKaTWPK]�WNSTPQNRK�RMdKPQbK�SJQYY�RMNSOWOTOK�Q�UQOKPWQY�XPKQRJ�M[�RMNOPQRO�QN]�STX\KROS�OJK�LMNOPQROMP�OM�YWQXWYWOZ�[MP�]QUQbKS�OJK�gcNKP�~MP�MOJKPS̀�WNRYT]WNb�cWOJMTO�YWUWOQOWMN�OJK�MOJKP�f]]WOWMNQY�|NSTPK]��STSOQWNS�QS�Q�PKSTYO�M[�STRJ�XPKQRJe��|N�Q]]WOWMǸ�OJK�LMNOPQROMP�SJQYY�XK�PKSVMNSWXYK�OM�OJK�[TYYKSO�K�OKNO�VKPUWOOK]�XZ�YQc�[MP�OJK�WN]KUNW[WRQOWMN�OM�OJK�gcNKP�QN]�QYY�f]]WOWMNQY�|NSTPK]�M[�QNZ�QN]�QYY�RMSOS�QSSMRWQOK]�cWOJ�STRJ�YQVSK�WN�RMdKPQbK̀�WNRYT]WNb�XTO�NMO�YWUWOK]�OM�PKQSMNQXYK�QOOMPNKZŜ�[KKS�~QN]�OJWS�WN]KUNW[WRQOWMN�MXYWbQOWMN�SJQYY�STPdWdK�OJK�OKPU�MP�KQPYWKP�OKPUWNQOWMN�M[�OJK�LMNOPQRO�e�E�FFGFGF��IJK�QUMTNO�M[�WNSTPQNRK�PKaTWPK]�XZ�OJK�LMNOPQRO�SJQYY�NMO�XK�RMNSOPTK]�OM�XK�Q�YWUWOQOWMN�M[�OJK�YWQXWYWOZ�M[�MN�OJK�VQPO�M[�OJK�LMNOPQROMP�MP�QNZ�M[�WOS�_TXRMNOPQROMPSeE�FFGFGF���M�QRO�MP�MUWSSWMN�M[�QNZ�WNSTPQNRK�QbKNÒ�XPM�KP̀�MP�WNSTPQNRK�RMUVQNZ�PKVPKSKNOQOWdK�SJQYY�PKYWKdK�LMNOPQROMP�M[�QNZ�M[�WOS�MXYWbQOWMNS�TN]KP�OJWS�LMNOPQROe�
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E�FFGFGFH��IJKLMKNOKPQRMQS�PQTKNMQS�MQ�UVWKMJQ�XXYZ�PQR�MKO�O[\OVWKMJQO�KJ�KNV�WJQK]P]T̂�KNV�_JQK]PWKJ]�ONP̀̀�a]JbMRV�MQO[]PQWV�WJbV]PSV�cJ]�aJ]KMJQO�Jc�KNV�dJ]e�OKJ]VR�Jcc�KNV�OMKV̂�MQ�K]PQOMK̂�PQR�OKJ]VR�JQ�KNV�OMKV�\[K�QJK�MQWJ]aJ]PKVR�MQKJ�KNV�dJ]e�JQ�P�c[̀̀�]VàPWVfVQK�WJOK�\POMOY��gNV�_JQK]PWKJ]�MO�]VOaJQOM\̀V�cJ]�P̀̀�RVR[WKM\̀V�PfJ[QKOYh�iijijik�U[\WJQK]PWKJ]O�P]V�O[\lVWK�KJ�KNV�OPfV�MQO[]PQWV�KV]fO�PQR�WJQRMKMJQO�PO�OKPKVR�NV]VMQ̂�MQ�m]KMẀV�XX̂�cJ]�_JQK]PWKJ]O�PQR�f[OK�O[\fMK�a]JJc�Jc�OPfV�KJ�KNV�_JQK]PWKJ]̂�a]MJ]�KJ�OKP]K�Jc�PQT�LJ]eY��gNV�nLQV]�RV̀VSPKVO�MKO�]VOaJQOM\M̀MKT�LMKN�]VOaVWK�KJ�VQO[]MQS�KNPK�VPWN�PQR�VbV]T�U[\WJQK]PWKJ]�Jc�_JQK]PWKJ]�WJfàMVO�LMKN�KNV�MQO[]PQWV�]Vo[M]VfVQKO�PQR�KNV�_JQK]PWKJ]�MO�OJ̀V̀T�]VOaJQOM\̀V�Mc�PQT�U[\WJQK]PWKJ]�RJVO�QJK�WJfàT�LMKN�KNVOV�]Vo[M]VfVQKOYh�iijijip�qQ�KNV�VbVQK�KNV�_JQK]PWKJ]�cPM̀O�KJ�J\KPMQ�KNV�]Vo[M]VR�WV]KMcMWPKVO�Jc�MQO[]PQWV�c]Jf�KNV�U[\WJQK]PWKJ]�PQR�P�ẀPMf�MO�fPRV�J]�O[ccV]VR̂�KNV�_JQK]PWKJ]�ONP̀̀�MQRVfQMcT̂�RVcVQR�PQR�NJ̀R�NP]f̀VOO�KNV�nLQV]̂�MKO�JccMWV]Ô�VfàJTVVO�PQR�PSVQKÔ�c]Jf�PQT�PQR�P̀̀�ẀPMfO�cJ]�LNMWN�KNV�]Vo[M]VR�MQO[]PQWV�LJ[̀R�NPbV�a]JbMRVR�WJbV]PSVY��gNMO�MQRVfQMKT�J\̀MSPKMJQ�MO�MQ�PRRMKMJQ�KJ�PQT�JKNV]�MQRVfQMKT�J\̀MSPKMJQ�a]JbMRVR�MQ�KNV�_JQK]PWK�rJW[fVQKÔ�PQR�ONP̀̀�O[]bMbV�KNV�KV]f�J]�VP]̀MV]�KV]fMQPKMJQ�Jc�KNV�_JQK]PWKYE�FFGFGFs�gNV�_JQK]PWKJ]�POO[fVO�]VOaJQOM\M̀MKT�cJ]�P̀̀�MQl[]T�J]�RVOK][WKMJQ�Jc�KNV�_JQK]PWKJ]tO�PQR�U[\WJQK]PWKJ]Ot�fPKV]MP̀Ô�KJJ̀Ô�fPWNMQV]T̂�Vo[MafVQK̂�PaàMPQWVÔ�ONJ]MQŜ�OWPccJ̀RMQŜ�PQR�aV]OJQP̀�a]JaV]KT�Jc�_JQK]PWKJ]tO�PQR�U[\WJQK]PWKJ]Ot�VfàJTVVO�c]Jf�LNPKVbV]�WP[OV�P]MOVOY���mQT�aJ̀MWT�Jc�MQO[]PQWV�OVW[]VR�WJbV]MQS�KNV�_JQK]PWKJ]tO�J]�U[\WJQK]PWKJ]Ot�a]JaV]KT�̀VPOVR�J]�NM]VR�\T�KNVf�PQR�PQT�aJ̀MWT�Jc�MQO[]PQWV�WJbV]MQS�KNV�_JQK]PWKJ]�J]�U[\WJQK]PWKJ]O�PSPMQOK�aNTOMWP̀�̀JOO�J]�RPfPSV�KJ�O[WN�a]JaV]KT�ONP̀̀�MQẀ[RV�PQ�VQRJ]OVfVQK�LPMbMQS�KNV�]MSNK�Jc�O[\]JSPKMJQ�PSPMQOK�KNV�nLQV]�cJ]�PQT�̀JOO�J]�RPfPSV�KJ�O[WN�a]JaV]KTYE�FFGuGF�vwxywzw{|�}~���x~��G��gNV�nLQV]�ONP̀̀�a[]WNPOV�PQR�fPMQKPMQ�MQO[]PQWV�Jc�KNV�KTaVO�PQR�̀MfMKO�Jc�̀MP\M̀MKT̂�WJQKPMQMQS�KNV�VQRJ]OVfVQKÔ�PQR�O[\lVWK�KJ�KNV�KV]fO�PQR�WJQRMKMJQÔ�PO�RVOW]M\VR�MQ�KNV�mS]VVfVQK�J]�V̀OVLNV]V�MQ�KNV�_JQK]PWK�rJW[fVQKOY�gNV�nLQV]�ONP̀̀�a[]WNPOV�PQR�fPMQKPMQ�KNV�]Vo[M]VR�MQO[]PQWV�c]Jf�PQ�MQO[]PQWV�WJfaPQT�J]�MQO[]PQWV�WJfaPQMVO�̀PLc[̀̀T�P[KNJ]M�VR�KJ�MOO[V�MQO[]PQWV�MQ�KNV�l[]MORMWKMJQ�LNV]V�KNV��]JlVWK�MO�̀JWPKVRYKNV�nLQV]tO�[O[P̀�̀MP\M̀MKT�MQO[]PQWVY�E�FFGuGu��xwz����{�������x�������w����������{|�}~���x~��G�qc�KNV�nLQV]�cPM̀O�KJ�a[]WNPOV�PQR�fPMQKPMQ�KNV�]Vo[M]VR�a]JaV]KT�MQO[]PQWV̂�LMKN�P̀̀�Jc�KNV�WJbV]PSVO�PQR�MQ�KNV�PfJ[QKO�RVOW]M\VR�MQ�KNV�mS]VVfVQK�J]�V̀OVLNV]V�MQ�KNV�_JQK]PWK�rJW[fVQKÔ�KNV�nLQV]�ONP̀̀�MQcJ]f�\JKN�KNV�_JQK]PWKJ]�PQR�KNV�_JQOK][WKMJQ��PQPSV]̂�OVaP]PKV̀T�PQR�MQ�L]MKMQŜ�a]MJ]�KJ�WJffVQWVfVQK�Jc�KNV�dJ]eY��aJQ�]VWVMaK�Jc�QJKMWV�c]Jf�KNV�nLQV]̂�KNV�_JQK]PWKJ]�fPT�RV̀PT�WJffVQWVfVQK�Jc�KNV�dJ]e�PQR�fPT�J\KPMQ�MQO[]PQWV�KNPK�LM̀̀�a]JKVWK�KNV�MQKV]VOKO�Jc�KNV�_JQK]PWKJ]̂�U[\WJQK]PWKJ]Ô�PQR�U[\�U[\WJQK]PWKJ]O�MQ�KNV�dJ]eY�dNVQ�KNV�cPM̀[]V�KJ�a]JbMRV�WJbV]PSV�NPO�\VVQ�W[]VR�J]�]VOJ̀bVR̂�KNV�_JQK]PWK�U[f�PQR�_JQK]PWK�gMfV�ONP̀̀�\V�Vo[MKP\̀T�PRl[OKVRY�qQ�KNV�VbVQK�KNV�nLQV]�cPM̀O�KJ�a]JW[]V�WJbV]PSV̂�KNV�nLQV]�LPMbVO�P̀̀�]MSNKO�PSPMQOK�KNV�_JQK]PWKJ]̂�U[\WJQK]PWKJ]Ô�PQR�U[\�O[\WJQK]PWKJ]O�KJ�KNV�V�KVQK�KNV�̀JOO�KJ�KNV�nLQV]�LJ[̀R�NPbV�\VVQ�WJbV]VR�\T�KNV�MQO[]PQWV�KJ�NPbV�\VVQ�a]JW[]VR�\T�KNV�nLQV]Y�gNV�WJOK�Jc�KNV�MQO[]PQWV�ONP̀̀�\V�WNP]SVR�KJ�KNV�nLQV]�\T�P�_NPQSV�n]RV]Y�qc�KNV�nLQV]�RJVO�QJK�a]JbMRV�L]MKKVQ�QJKMWV̂�PQR�KNV�_JQK]PWKJ]�MO�RPfPSVR�\T�KNV�cPM̀[]V�J]�QVS̀VWK�Jc�KNV�nLQV]�KJ�a[]WNPOV�J]�fPMQKPMQ�KNV�]Vo[M]VR�MQO[]PQWV̂�KNV�nLQV]�ONP̀̀�]VMf\[]OV�KNV�_JQK]PWKJ]�cJ]�P̀̀�]VPOJQP\̀V�WJOKO�PQR�RPfPSVO�PKK]M\[KP\̀V�KNV]VKJY������{|�}~���x~��G��NV�nLQV]�ONP̀̀�a[]WNPOV�PQR�fPMQKPMQ̂�MQ�P�WJfaPQT�J]�WJfaPQMVO�̀PLc[̀̀T�P[KNJ]M�VR�KJ�RJ�\[OMQVOO�MQ�IVL��J]e�UKPKV̂�a]JaV]KT�MQO[]PQWV�L]MKKVQ�JQ�P�\[M̀RV]tO�]MOe��P̀̀�]MOe��J]�Vo[MbP̀VQK�aJ̀MWT�cJ]f�MQ�KNV�PfJ[QK�Jc�KNV�MQMKMP̀�_JQK]PWK�U[f̂�à[O�bP̀[V�Jc�O[\OVo[VQK�_JQK]PWK�fJRMcMWPKMJQO�PQR�WJOK�Jc�fPKV]MP̀O�O[aàMVR�J]�MQOKP̀̀VR�\T�JKNV]Ô�WJfa]MOMQS�KJKP̀�bP̀[V�cJ]�KNV�VQKM]V��]JlVWK�PK�KNV�OMKV�JQ�P�]VàPWVfVQK�WJOK�\POMO�LMKNJ[K�JaKMJQP̀�RVR[WKM\̀VOY�U[WN�a]JaV]KT�MQO[]PQWV�ONP̀̀�\V�fPMQKPMQVR̂�[Q̀VOO�JKNV]LMOV�a]JbMRVR�MQ�KNV�_JQK]PWK�rJW[fVQKO�J]�JKNV]LMOV�PS]VVR�MQ�L]MKMQS�\T�P̀̀�aV]OJQO�PQR�VQKMKMVO�LNJ�P]V�\VQVcMWMP]MVO�Jc�O[WN�MQO[]PQWV̂�[QKM̀�cMQP̀�aPTfVQK�NPO�\VVQ�fPRV�PO�a]JbMRVR�MQ�KNV�_JQK]PWK�rJW[fVQKO�J]�[QKM̀�QJ�aV]OJQ�J]�VQKMKT�JKNV]�KNPQ�KNV�nLQV]�NPO�PQ�MQO[]P\̀V�MQKV]VOK�MQ�KNV�a]JaV]KT�]Vo[M]VR�\T�KNMO�UVWKMJQ�XXY��KJ�\V�WJbV]VR̂�LNMWNVbV]�MO�̀PKV]Y�gNMO�MQO[]PQWV�ONP̀̀�MQẀ[RV�MQKV]VOKO�Jc�KNV�nLQV]̂�KNV�_JQK]PWKJ]̂�U[\WJQK]PWKJ]O�PQR�U[\�O[\WJQK]PWKJ]O�MQ�KNV��]JlVWKYE�FFGuGuGF��]JaV]KT�MQO[]PQWV�ONP̀̀�\V�JQ�PQ��P̀̀�]MOe��J]�Vo[MbP̀VQK�aJ̀MWT�cJ]f�PQR�ONP̀̀�MQẀ[RV̂�LMKNJ[K�̀MfMKPKMJQ̂�MQO[]PQWV�PSPMQOK�KNV�aV]M̀O�Jc�cM]V��LMKN�V�KVQRVR�WJbV]PSV��PQR�aNTOMWP̀�̀JOO�J]�RPfPSV�MQẀ[RMQŜ�LMKNJ[K�R[àMWPKMJQ�Jc�WJbV]PSV̂�KNVcK̂�bPQRP̀MOf̂�fP̀MWMJ[O�fMOWNMVĉ�WJ̀̀PaOV̂�VP]KNo[PeV̂�c̀JJR̂�LMQROKJ]f̂�cP̀OVLJ]ê�KVOKMQS�PQR�OKP]K[â�KVfaJ]P]T�\[M̀RMQSO�PQR�RV\]MO�]VfJbP̀�MQẀ[RMQS�RVfJ̀MKMJQ�JWWPOMJQVR�\T�VQcJ]WVfVQK�Jc�PQT�
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DEEFGHDIFJ�FJKDF�LJMNGLJOJPQRS�DPT�RUDFF�HVWJL�LJDRVPDIFJ�HVOEJPRDQGVP�XVL�QUJ�YLHUGQJHQZRS�[VPQLDHQVLZRS�DPT�[VPRQLNHQGVP�\DPDKJLZR�RJLWGHJR�DPT�J]EJPRJR�LJMNGLJT�DR�D�LJRNFQ�VX�RNHU�GPRNLJT�FVRR̂�_�̀ àbabab�cX�QUJ�ELVEJLQd�GPRNLDPHJ�LJMNGLJR�TJTNHQGIFJRS�QUJ�efPJL�RUDFF�EDd�HVRQR�PVQ�HVWJLJT�IJHDNRJ�VX�RNHU�TJTNHQGIFJRS�NPFJRR�QUJ�NPTJLFdGPK�FVRR�GR�HDNRJT�GP�fUVFJ�VL�GP�EDLQ�Id�[VPQLDHQVL�VL�DPd�VX�GQR�gNIHVPQLDHQVLR�VL�DPdVPJ�XVL�fUVO�JGQUJL�VX�QUJO�DLJ�LJREVPRGIFJS�QUJPS�QUJ�[VPQLDHQVL�RUDFF�EDd�RNHU�HVRQR�VX�TJTNHQGIFJR̂_�̀ àbah�ijklmn�jo�pqrmnssqkljr�jt�uvwltqkljr�jo�xyrntz{�|n}~ltn���tjwntk���r{~tqrmna��GQUGP�QULJJ�����INRGPJRR�TDdR�VX�QUJ�TDQJ�QUJ�efPJL�IJHVOJR�DfDLJ�VX�DP�GOEJPTGPK�VL�DHQNDF�HDPHJFFDQGVP�VL�J]EGLDQGVP�VX�DPd�ELVEJLQd�GPRNLDPHJ�LJMNGLJT�Id�QUJ�[VPQLDHQ��VHNOJPQRS�QUJ�efPJL�RUDFF�ELVWGTJ�PVQGHJ�TGLJHQFd�QV�QUJ�[VPQLDHQVLS�DPT�RJEDLDQJFd�QV�QUJ�[VPRQLNHQGVP�\DPDKJLS�VX�RNHU�GOEJPTGPK�VL�DHQNDF�HDPHJFFDQGVP�VL�J]EGLDQGVP̂��PFJRR�QUJ�FDERJ�GP�HVWJLDKJ�DLGRJR�XLVO�DP�DHQ�VL�VOGRRGVP�VX�QUJ�[VPQLDHQVL������QUJ�[VPQLDHQVLS�NEVP�LJHJGEQ�VX�PVQGHJ�XLVO�QUJ�efPJLS�RUDFF�UDWJ�QUJ�LGKUQ�QV�RQVE�QUJ��VL��NPQGF�QUJ�FDERJ�GP�HVWJLDKJ�UDR�IJJP�HNLJT�Id�QUJ�ELVHNLJOJPQ�VX�LJEFDHJOJPQ�HVWJLDKJ�Id�JGQUJL�QUJ�efPJL�VL�QUJ�[VPQLDHQVL������QUJ�[VPQLDHQ��GOJ�DPT�[VPQLDHQ�gNO�RUDFF�IJ�JMNGQDIFd�DT�NRQJT��DPT�����QUJ�efPJL�fDGWJR�DFF�LGKUQR�DKDGPRQ�QUJ�[VPQLDHQVLS�gNIHVPQLDHQVLRS�DPT�gNI�RNIHVPQLDHQVLR�QV�QUJ�J]QJPQ�DPd�FVRR�QV�QUJ�efPJL�fVNFT�UDWJ�IJJP�HVWJLJT�Id�QUJ�GPRNLDPHJ�UDT�GQ�PVQ�J]EGLJT�VL�IJJP�HDPHJFFJT̂�cX�QUJ�[VPQLDHQVL�ENLHUDRJR�LJEFDHJOJPQ�HVWJLDKJS�QUJ�HVRQ�VX�QUJ�GPRNLDPHJ�RUDFF�IJ�HUDLKJT�QV�QUJ�efPJL�Id�DP�DEELVELGDQJ�[UDPKJ�eLTJL̂��UJ�XNLPGRUGPK�VX�PVQGHJ�Id�QUJ�efPJL�RUDFF�PVQ�LJFGJWJ�QUJ�efPJL�VX�DPd�HVPQLDHQNDF�VIFGKDQGVP�QV�ELVWGTJ�LJMNGLJT�GPRNLDPHĴ�j{{�jo��{n��r{~tqrmna��UJ�efPJLS�DQ�QUJ�efPJLZR�VEQGVPS�ODd�ENLHUDRJ�DPT�ODGPQDGP�RNHU�GPRNLDPHJ�DR�fGFF�GPRNLJ�QUJ�efPJL�DKDGPRQ�FVRR�VX�NRJ�VX�QUJ�efPJLZR�ELVEJLQd�TNJ�QV�XGLJ�VL�VQUJL�UD�DLTRS�UVfJWJL�HDNRJT̂_�̀ àbahà�cX�QUJ�[VPQLDHQVL�LJMNJRQR�GP�fLGQGPK�QUDQ�GPRNLDPHJ�XVL�LGR�R�VQUJL�QUDP�QUVRJ�TJRHLGIJT�UJLJGP�VL�VQUJL�REJHGDF�HDNRJR�VX�FVRR�IJ�GPHFNTJT�GP�QUJ�ELVEJLQd�GPRNLDPHJ�EVFGHdS�QUJ�efPJL�RUDFFS�GX�EVRRGIFJS�GPHFNTJ�RNHU�GPRNLDPHJS�DPT�QUJ�HVRQ�QUJLJVX�RUDFF�IJ�HUDLKJT�QV�QUJ�[VPQLDHQVL�Id�DEELVELGDQJ�[UDPKJ�eLTJL̂_�̀ àbahab�cX�TNLGPK�QUJ��LV�JHQ�HVPRQLNHQGVP�EJLGVT�QUJ�efPJL�GPRNLJR�ELVEJLQGJRS�LJDF�VL�EJLRVPDF�VL�IVQUS�DT�VGPGPK�VL�DT�DHJPQ�QV�QUJ�RGQJ�Id�ELVEJLQd�GPRNLDPHJ�NPTJL�EVFGHGJR�RJEDLDQJ�XLVO�QUVRJ�GPRNLGPK�QUJ��LV�JHQS�VL�GX�DXQJL�XGPDF�EDdOJPQ�ELVEJLQd�GPRNLDPHJ�GR�QV�IJ�ELVWGTJT�VP�QUJ�HVOEFJQJT��LV�JHQ�QULVNKU�D�EVFGHd�VL�EVFGHGJR�VQUJL�QUDP�QUVRJ�GPRNLGPK�QUJ��LV�JHQ�TNLGPK�QUJ�HVPRQLNHQGVP�EJLGVTS�QUJ�efPJL�RUDFF�fDGWJ�DFF�LGKUQR�GP�DHHVLTDPHJ�fGQU�QUJ�QJLOR�VX�gJHQGVP���̂��XVL�TDODKJR�HDNRJT�Id�XGLJ�VL�VQUJL�HDNRJR�VX�FVRR�HVWJLJT�Id�QUGR�RJEDLDQJ�ELVEJLQd�GPRNLDPHĴ�YFF�RJEDLDQJ�EVFGHGJR�RUDFF�ELVWGTJ�QUGR�fDGWJL�VX�RNILVKDQGVP�Id�JPTVLRJOJPQ�VL�VQUJLfGRĴ���u���_�̀ àhà��UJ�efPJL�DPT�[VPQLDHQVL�fDGWJ�DFF�LGKUQR�DKDGPRQ�����JDHU�VQUJL�DPT�DPd�VX�QUJGL�RNIHVPQLDHQVLRS�RNI�RNIHVPQLDHQVLRS�DKJPQRS�DPT�JOEFVdJJRS�JDHU�VX�QUJ�VQUJL������QUJ�[VPRQLNHQGVP�\DPDKJL�DPT�[VPRQLNHQGVP�\DPDKJLZR�HVPRNFQDPQR������QUJ�YLHUGQJHQ�DPT�YLHUGQJHQZR�HVPRNFQDPQR������VQUJL�[VPQLDHQVLR�DPT�DPd�VX�QUJGL�RNIHVPQLDHQVLRS�RNI�RNIHVPQLDHQVLRS�DKJPQRS�DPT�JOEFVdJJR��DPT�����gJEDLDQJ�[VPQLDHQVLRS�GX�DPdS�DPT�DPd�VX�QUJGL�RNIHVPQLDHQVLRS�RNI�RNIHVPQLDHQVLRS�DKJPQRS�DPT�JOEFVdJJRS�XVL�TDODKJR�HDNRJT�Id�XGLJS�VL�VQUJL�HDNRJR�VX�FVRRS�QV�QUJ�J]QJPQ�QUVRJ�FVRRJR�DLJ�HVWJLJT�Id�ELVEJLQd�GPRNLDPHJ�LJMNGLJT�Id�VIQDGPJT�Id�QUJ�efPJL�ENLRNDPQ�QV�QUJ�YKLJJOJPQ�VL�VQUJL�ELVEJLQd�GPRNLDPHJ�DEEFGHDIFJ�QV�QUJ��LV�JHQS�J]HJEQ�RNHU�LGKUQR�DR�QUJd�UDWJ�QV�ELVHJJTR�VX�RNHU�GPRNLDPHĴ�QUJ�efPJL�DPT�[VPQLDHQVL�ODd�UDWJ�QV�QUJ�ELVHJJTR�VX�RNHU�GPRNLDPHJ�UJFT�Id�QUJ�efPJL�DR�XGTNHGDLd̂��UJ�efPJL�VL�[VPQLDHQVLS�DR�DEELVELGDQJS�RUDFF�LJMNGLJ�RGOGFDL�fLGQQJP�fDGWJLR�GP�XDWVL�VX�QUJ�GPTGWGTNDFR�DPT�JPQGQGJR�GTJPQGXGJT�DIVWJ�XLVO�QUJ�[VPRQLNHQGVP�\DPDKJLS�[VPRQLNHQGVP�\DPDKJLZR�HVPRNFQDPQRS�YLHUGQJHQS�YLHUGQJHQZR�HVPRNFQDPQRS�VQUJL�[VPQLDHQVLRS�gJEDLDQJ�[VPQLDHQVLRS�RNIHVPQLDHQVLRS�DPT�RNI�RNIHVPQLDHQVLR̂��UJ�EVFGHGJR�VX�GPRNLDPHJ�ENLHUDRJT�DPT�ODGPQDGPJT�Id�JDHU�EJLRVP�VL�JPQGQd�DKLJJGPK�QV�fDGWJ�HFDGOR�ENLRNDPQ�QV�QUGR�gJHQGVP���̂�̂��RUDFF�PVQ�ELVUGIGQ�QUGR�fDGWJL�VX�RNILVKDQGVP̂��UGR�fDGWJL�VX�RNILVKDQGVP�RUDFF�IJ�JXXJHQGWJ�DR�QV�D�EJLRVP�VL�JPQGQd�����JWJP�QUVNKU�QUDQ�EJLRVP�VL�JPQGQd�fVNFT�VQUJLfGRJ�UDWJ�D�TNQd�VX�GPTJOPGXGHDQGVPS�HVPQLDHQNDF�VL�VQUJLfGRJS�����JWJP�QUVNKU�QUDQ�EJLRVP�VL�JPQGQd�TGT�PVQ�EDd�QUJ�GPRNLDPHJ�ELJOGNO�TGLJHQFd�VL�GPTGLJHQFdS�VL�����fUJQUJL�VL�PVQ�QUJ�EJLRVP�VL�JPQGQd�UDT�DP�GPRNLDIFJ�GPQJLJRQ�GP�QUJ�TDODKJT�ELVEJLQd̂���V�QUJ�J]QJPQ�QUDQ�D�fDGWJL�VX�RNILVKDQGVP�GR�NPDWDGFDIFJ�QV�QUJ�efPJLS�DPT�QUJ�DIRJPHJ�VX�RNHU�LGKUQ�VX�RNILVKDQGVP�VL�QUJ�efPJLZR�KGWGPK�RNHU�D�fDGWJL�fVNFT�HVPRQGQNQJ�D�ILJDHU�VX�GQR�GPRNLDPHJ�EVFGHd��QUJP�DR�QV�QUJ�efPJL�QUGR�gJHQGVP���̂�̂��RUDFF�IJ�VX�PV�XVLHJ�VL�JXXJHQ�DPT�PV�RNHU�fDGWJL�VX�RNILVKDQGVP�RUDFF�IJ�LJMNGLJT�VX�efPJL_�̀ àhab�cX�TNLGPK�QUJ��LV�JHQ�HVPRQLNHQGVP�EJLGVT�QUJ�efPJL�GPRNLJR�ELVEJLQGJRS�LJDF�VL�EJLRVPDF�VL�IVQUS�DQ�VL�DT�DHJPQ�QV�QUJ�RGQJ�Id�ELVEJLQd�GPRNLDPHJ�NPTJL�EVFGHGJR�RJEDLDQJ�XLVO�QUVRJ�GPRNLGPK�QUJ��LV�JHQS�VL�GX�DXQJL�XGPDF�EDdOJPQ�ELVEJLQd�GPRNLDPHJ�GR�QV�IJ�ELVWGTJT�VP�QUJ�HVOEFJQJT��LV�JHQ�QULVNKU�D�EVFGHd�VL�EVFGHGJR�VQUJL�QUDP�QUVRJ�GPRNLGPK�QUJ��LV�JHQ�TNLGPK�QUJ�HVPRQLNHQGVP�EJLGVTS�QV�QUJ�J]QJPQ�EJLOGRRGIFJ�Id�RNHU�EVFGHGJRS�QUJ�efPJL�fDGWJR�DFF�LGKUQR�GP�
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EFFGHIEJFK�LMNO�NOK�NKHPQ�GR�SKFNMGJ�TTUVUT�RGH�IEPEWKQ�FEXQKI�YZ�RMHK�GH�GNOKH�FEXQKQ�GR�[GQQ�FG\KHKI�YZ�NOMQ�QK]EHENK�]HG]KHNZ�MJQXHEJFKU�̂[GQQ�MJQXHKI�XJIKH�NOK�_LJKH̀Q�]HG]KHNZ�MJQXHEJFK�QOE[[�YK�EIaXQNKI�YZ�NOK�_LJKH�EQ�RMIXFMEHZ�EJI�PEIK�]EZEY[K�NG�NOK�_LJKH�EQ�RMIXFMEHZ�RGH�NOK�MJQXHKIQb�EQ�NOKMH�MJNKHKQNQ�PEZ�E]]KEHb�QXYaKFN�NG�HKcXMHKPKJNQ�GR�EJZ�E]][MFEY[K�PGHNWEWKK�F[EXQK�EJI�GR�SKFNMGJ�TTUVUdU�eOK�fGJNHEFNGH�QOE[[�]EZ�SXYFGJNHEFNGHQ�NOKMH�aXQN�QOEHKQ�GR�MJQXHEJFK�]HGFKKIQ�HKFKM\KI�YZ�NOK�fGJNHEFNGHb�EJI�YZ�E]]HG]HMENK�EWHKKPKJNQb�LHMNNKJ�LOKHK�[KWE[[Z�HKcXMHKI�RGH�\E[MIMNZb�QOE[[�HKcXMHK�SXYFGJNHEFNGHQ�NG�PEgK�]EZPKJNQ�NG�NOKMH�SXYhQXYFGJNHEFNGHQ�MJ�QMPM[EH�PEJJKH�Vi�jjkl�mnoo�np�qors�tuovwroo�xwyrzzu{yvnws�|w}�~r�|��vw��n�{�ryvnw�xwouz|w�reOK�_LJKHb�EN�NOK�_LJKH̀Q�G]NMGJb�PEZ�]XHFOEQK�EJI�PEMJNEMJ�MJQXHEJFK�NOEN�LM[[�]HGNKFN�NOK�_LJKH�EWEMJQN�[GQQ�GR�XQK�GR�NOK�_LJKH̀Q�]HG]KHNZb�GH�NOK�MJEYM[MNZ�NG�FGJIXFN�JGHPE[�G]KHENMGJQb�IXK�NG�RMHK�GH�GNOKH�FEXQKQ�GR�[GQQU�eOK�_LJKH�LEM\KQ�E[[�HMWONQ�GR�EFNMGJ�EWEMJQN�NOK�fGJNHEFNGHb�̂HFOMNKFNb�EJI�fGJQNHXFNMGJ��EJEWKH�RGH�[GQQ�GR�XQK�GR�NOK�_LJKH̀Q�]HG]KHNZb�IXK�NG�RMHK�GH�GNOKH�OE�EHIQ�OGLK\KH�FEXQKIUi�jjk�k��eOK�_LJKH�EQ�RMIXFMEHZ�QOE[[�OE\K�]GLKH�NG�EIaXQN�EJI�QKNN[K�E�[GQQ�LMNO�MJQXHKHQ�XJ[KQQ�GJK�GR�NOK�]EHNMKQ�MJ�MJNKHKQN�QOE[[�GYaKFN�MJ�LHMNMJW�LMNOMJ�RM\K�����IEZQ�ERNKH�GFFXHHKJFK�GR�[GQQ�NG�NOK�_LJKH̀Q�K�KHFMQK�GR�NOMQ�]GLKH��MR�QXFO�GYaKFNMGJ�MQ�PEIKb�NOK�IMQ]XNK�QOE[[�YK�HKQG[\KI�MJ�NOK�PEJJKH�QK[KFNKI�YZ�NOK�_LJKH�EJI�fGJNHEFNGH�EQ�NOK�PKNOGI�GR�YMJIMJW�IMQ]XNK�HKQG[XNMGJ�MJ�NOK�̂WHKKPKJNUi�jjk��̂IaXQNPKJN�EJI�SKNN[KPKJN�GR��JQXHKI��GQQ�rzpnz�|w�r�tnw}�|w}��|��rwy�tnw}i�jjk�kj�̂�[GQQ�MJQXHKI�XJIKH�NOK�]HG]KHNZ�MJQXHEJFK�HKcXMHKI�YZ�NOK�̂WHKKPKJN�QOE[[�YK�EIaXQNKI�YZ�NOK�_LJKH�EQ�RMIXFMEHZ�EJI�PEIK�]EZEY[K�NG�NOK�_LJKH�EQ�RMIXFMEHZ�RGH�NOK�MJQXHKIQb�EQ�NOKMH�MJNKHKQNQ�PEZ�E]]KEHb�QXYaKFN�NG�HKcXMHKPKJNQ�GR�EJZ�E]][MFEY[K�PGHNWEWKK�F[EXQK�EJI�GR�SKFNMGJ�TTU�U�U�eOK�_LJKH�QOE[[�]EZ�NOK�fGJQNHXFNMGJ��EJEWKHb�̂HFOMNKFN�EJI�fGJNHEFNGH�NOKMH�aXQN�QOEHKQ�GR�MJQXHEJFK�]HGFKKIQ�HKFKM\KI�YZ�NOK�_LJKHb�EJI�YZ�E]]HG]HMENK�EWHKKPKJNQ�NOK�fGJQNHXFNMGJ��EJEWKHb�̂HFOMNKFN�EJI�fGJNHEFNGH�QOE[[�PEgK�]EZPKJNQ�NG�NOKMH�FGJQX[NEJNQ�EJI�SXYFGJNHEFNGHQ�MJ�QMPM[EH�PEJJKHUeOK�fGJNHEFNGH�QOE[[�RXHJMQO�E��KHRGHPEJFK��GJI�EJI�E��EYGH�EJI��ENKHME[��EZPKJN��GJI�KEFO�NG�YK�MJ�EJ�EPGXJN�KcXE[�NG�GJK�OXJIHKI�]KHFKJN��T�����GR�NOK�fGJNHEFN�SXP�PKKNMJW�E[[�QNENXNGHZ�HKcXMHKPKJNQ�GR�NOK�SNENK�GR��KL��GHgb�MJ�RGHP�EJI�QXYQNEJFK�QENMQREFNGHZ�NG�NOK�_LJKH�EJIb�LMNOGXN�[MPMNENMGJb�FGP][ZMJW�LMNO�NOK�RG[[GLMJW�Q]KFMRMF�HKcXMHKPKJNQ�UT ��FK]N�EQ�GNOKHLMQK�HKcXMHKI�YZ�QNENXNKb�NOK�RGHP�EJI�QXYQNEJFK�GR�QXFO�YGJIQ�QOE[[�YK�QENMQREFNGHZ�NG�NOK�_LJKH�MJ�NOK�_LJKH̀Q�QG[K�aXIWPKJN�U� �GJIQ�QOE[[�YK�K�KFXNKI�YZ�E�HKQ]GJQMY[K�QXHKNZ�[MFKJQKI�MJ�NOK�aXHMQIMFNMGJ�GR�NOK��GHg�LMNO�EJ�̂���KQǸQ�HENMJW�GR�JG�[KQQ�NOEJ�̂�����EJI�QOE[[�HKPEMJ�MJ�KRRKFN�RGH�E�]KHMGI�JGN�[KQQ�NOEJ�NLG�����ZKEHQ�RG[[GLMJW�NOK�IENK�GR�SXYQNEJNME[�fGP][KNMGJ�GH�NOK�NMPK�HKcXMHKI�NG�HKQG[\K�EJZ�MNKPQ�GR�MJFGP][KNK��GHg�EJI�NOK�]EZPKJN�GR�EJZ�IMQ]XNKI�EPGXJNQb�LOMFOK\KH�NMPK�]KHMGI�MQ�[GJWKH�UV eOK��KHRGHPEJFK��GJI�EJI�NOK��EYGH�EJI��ENKHME[��EZPKJN��GJI�QOE[[�KEFO�YK�MJ�EJ�EPGXJN�KcXE[�NG�NOK�fGJNHEFN�SXP�U� eOK�fGJNHEFNGH�QOE[[�HKcXMHK�NOK�̂NNGHJKZhMJh�EFN�LOG�K�KFXNKQ�NOK�HKcXMHKI�YGJIQ�GJ�YKOE[R�GR�NOK�QXHKNZ�NG�ERRM��NOKHKNG�E�FKHNMRMKI�EJI�FXHHKJN�FG]Z�GR�OMQ�]GLKH�GR�ENNGHJKZ�MJIMFENMJW�NOK�PGJKNEHZ�[MPMN�GR�QXFO�]GLKH�U� �\KHZ��GJI�XJIKH�NOMQ�SKFNMGJ�TTU�UT�PXQN�IMQ][EZ�NOK�SXHKNZ̀Q��GJI��XPYKHU��̂��MIKH�MJF[XIMJW�NOK�RG[[GLMJW�]HG\MQMGJQ�QOE[[�YK�ENNEFOKI�NG�KEFO��GJI��T���SXHKNZ�OKHKYZ�EWHKKQ�NOEN�MN�FGJQKJNQ�NG�EJI�LEM\KQ�JGNMFK�GR�EJZ�EIIMNMGJb�E[NKHENMGJb�GPMQQMGJb�FOEJWKb�GH�GNOKH�PGIMRMFENMGJ�GR�NOK�fGJNHEFN� GFXPKJNQU��SXFO�EIIMNMGJb�E[NKHENMGJb�FOEJWKb�K�NKJQMGJ�GR�NMPKb�GH�GNOKH�PGIMRMFENMGJ�GR�NOK�fGJNHEFN� GFXPKJNQb�GH�E�RGHYKEHEJFK�GJ�NOK�]EHN�GR�KMNOKH�NOK�_LJKH�GH�NOK�fGJNHEFNGH�NG�NOK�GNOKHb�QOE[[�JGN�HK[KEQK�NOK�SXHKNZ�GR�MNQ�GY[MWENMGJQ�OKHKXJIKH�EJI�JGNMFK�NG�NOK�SXHKNZ�GR�QXFO�PENNKHQ�MQ�OKHKYZ�LEM\KIU������SXHKNZ�RXHNOKH�EWHKKQ�NOEN�MJ�K\KJN�GR�EJZ�IKREX[N�YZ�NOK�_LJKH�MJ�NOK�]KHRGHPEJFK�GR�NOK�_LJKH̀Q�GY[MWENMGJQ�NG�NOK�fGJNHEFNGH�XJIKH�NOK�fGJNHEFNb�NOK�fGJNHEFNGH�GH�SXHKNZ�QOE[[�FEXQK�LHMNNKJ�JGNMFK�GR�QXFO�IKREX[N��Q]KFMRZMJW�QEMI�IKREX[N�MJ�IKNEM[��NG�YK�WM\KJ�NG�NOK�_LJKHb�EJI�NOK�_LJKH�QOE[[�OE\K�NOMHNZ��V���IEZQ�RHGP�NMPK�ERNKH�HKFKM]N�GR�QXFO�JGNMFK�LMNOMJ�LOMFO�NG�FXHK�QXFO�IKREX[Nb�GH�QXFO�EIIMNMGJE[�HKEQGJEY[K�]KHMGI�GR�NMPK�EQ�PEZ�YK�HKcXMHKI�MR�NOK�JENXHK�GR�QXFO�IKREX[N�MQ�QXFO�NOEN�MN�FEJJGN�YK�FXHKI�LMNOMJ�NOMHNZ��V���IEZQU��SXFO��GNMFK�GR� KREX[N�QOE[[�YK�QKJN�YZ�FKHNMRMKI�GH�
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EFGHIJFEFK�LMNM�OPHQR�EFJSET�EFUFHVJ�EFWSFIJFKR�XHEIJ�UQPII�VYIJPGF�VEFVPHKR�JY�JZF�[YTIJESUJHYT�OPTPGFER�\EUZHJFUJ�PTK�JZF�]̂ TFEM_̀a��bYĴHJZIJPTKHTG�PTcJZHTG�HT�JZF�dYTK�JY�JZF�UYTJEPEcR�JZF�eFEXYEfPTUF�dYTK�IZPQQ�TYJ�UYTJPHT�P�UYTKHJHYT�JZPJ�PTc�fFFJHTG�fSIJ�gF�IUZFKSQFK�PfYTG�]̂ TFER�[YTJEPUJYE�PTK�HJI�ISEFJcR�YE�PTc�UYfgHTPJHYT�YX�JZFfR�VEHYE�JY�]̂ TFE�KFUQPEHTG�[YTJEPUJYE�HT�KFXPSQJ�YE�VEHYE�JY�]̂ TFE�JFEfHTPJHTG�[YTJEPUJYEhI�[YTJEPUJM��\Tc�ISUZ�QPTGSPGF�HT�P�eFEXYEfPTUF�dYTK�IZPQQ�gF�TSQQR�iYHK�PTK�STFTXYEUFPgQFM_ja��NSEFJc�PTK�[YTJEPUJYE�IZPQQ�gF�QHPgQF�XYE�JZF�PKKHJHYTPQ�UYIJI�PTK�FkVFTIFI�HTUSEEFK�gc�JZF�]̂ TFE�HT�EFQPJHYT�JY�JZF�KFXPSQJ�YX�JZF�[YTJEPUJYE�HTUQSKHTG�gSJ�TYJ�QHfHJFK�JY�PEUZHJFUJSEPQR�FTGHTFFEHTG�PTKlYE�UYTISQJPTJI�XFFI�PTK�KHIgSEIFfFTJIM�m�nnopoq�eEHYE�JY�IFJJQFfFTJ�YX�PT�HTISEFK�QYIIR�JZF�]̂ TFE�IZPQQ�TYJHXc�JZF�[YTJEPUJYE�YX�JZF�JFEfI�YX�JZF�VEYVYIFK�IFJJQFfFTJ�PI�̂FQQ�PI�JZF�VEYVYIFK�PQQYUPJHYT�YX�JZF�HTISEPTUF�VEYUFFKIM�rZF�[YTJEPUJYE�IZPQQ�ZPiF�sj�KPcI�XEYf�EFUFHVJ�YX�TYJHUF�JY�YgtFUJ�JY�JZF�VEYVYIFK�IFJJQFfFTJ�YE�PQQYUPJHYT�YX�JZF�VEYUFFKIM�uX�JZF�[YTJEPUJYE�KYFI�TYJ�YgtFUJR�JZF�]̂ TFE�IZPQQ�IFJJQF�JZF�QYII�PTK�JZF�[YTJEPUJYE�IZPQQ�gF�gYSTK�gc�JZF�IFJJQFfFTJ�PTK�PQQYUPJHYTM�LVYT�EFUFHVJR�JZF�]̂ TFE�IZPQQ�KFVYIHJ�JZF�HTISEPTUF�VEYUFFKI�HT�P�IFVPEPJF�PUUYSTJ�PTK�fPvF�JZF�PVVEYVEHPJF�KHIJEHgSJHYTIM�rZFEFPXJFER�HX�TY�YJZFE�PGEFFfFTJ�HI�fPKF�YE�JZF�]̂ TFE�KYFI�TYJ�JFEfHTPJF�JZF�[YTJEPUJ�XYE�UYTiFTHFTUFR�JZF�]̂ TFE�PTK�[YTJEPUJYE�IZPQQ�FkFUSJF�P�[ZPTGF�]EKFE�XYE�EFUYTIJESUJHYT�YX�JZF�KPfPGFK�YE�KFIJEYcFK�wYEv�HT�JZF�PfYSTJ�PQQYUPJFK�XYE�JZPJ�VSEVYIFM�uX�JZF�[YTJEPUJYE�JHfFQc�YgtFUJI�JY�FHJZFE�JZF�JFEfI�YX�JZF�VEYVYIFK�IFJJQFfFTJ�YE�JZF�PQQYUPJHYT�YX�JZF�VEYUFFKIR�JZF�]̂ TFE�fPc�VEYUFFK�JY�IFJJQF�JZF�HTISEFK�QYIIR�PTK�PTc�KHIVSJF�gFĴFFT�JZF�]̂ TFE�PTK�[YTJEPUJYE�PEHIHTG�YSJ�YX�JZF�IFJJQFfFTJ�YE�PQQYUPJHYT�YX�JZF�VEYUFFKI�IZPQQ�gF�EFIYQiFK�VSEISPTJ�JY�\EJHUQF�sxM�eFTKHTG�EFIYQSJHYT�YX�PTc�KHIVSJFR�JZF�]̂ TFE�fPc�HIISF�P�[YTIJESUJHYT�[ZPTGF�yHEFUJHiF�XYE�JZF�EFUYTIJESUJHYT�YX�JZF�KPfPGFK�YE�KFIJEYcFK�wYEvMLVYT�JZF�EFWSFIJ�YX�PTc�VFEIYT�YE�FTJHJc�PVVFPEHTG�JY�gF�P�VYJFTJHPQ�gFTFXHUHPEc�YX�gYTKI�UYiFEHTG�VPcfFTJ�YX�YgQHGPJHYTI�PEHIHTG�STKFE�JZF�[YTJEPUJR�JZF�[YTJEPUJYE�IZPQQ�VEYfVJQc�XSETHIZ�P�UYVc�YX�JZF�gYTKI�YE�IZPQQ�VFEfHJ�P�UYVc�JY�gF�fPKFMm�nnopoz�rZF�[YTJEPUJYE�IZPQQ�KFQHiFE�JZF�EFWSHEFK�gYTKI�JY�JZF�]̂ TFE�VEHYE�JY�gFGHTTHTG�UYTIJESUJHYT�PUJHiHJc�PJ�JZF�IHJFR�gSJ�TY�QPJFE�JZPT�IFiFT�_{a�KPcI�PXJFE�FkFUSJHYT�YX�JZF�[YTJEPUJM��NPHK�gYTKI�IZPQQ�gF�HIISFK�YT�XYEf�\u\�yYUSfFTJ�\̀s|Mm�nnopo}�rZF�]̂ TFE�fPcR�HT�JZF�]̂ TFEhI�IYQF�KHIUEFJHYT�PTK�̂HJZYSJ�VEHYE�TYJHUF�JY�JZF�[YTJEPUJYER�HTXYEf�ISEFJc�YX�JZF�VEYGEFII�YX�JZF�[YTJEPUJYEhI�wYEv�PTK�YgJPHT�UYTIFTJI�PI�TFUFIIPEc�JY�VEYJFUJ�JZF�]̂ TFEhI�EHGZJIR�HTJFEFIJR�VEHiHQFGFI�PTK�gFTFXHJI�STKFE�PTK�VSEISPTJ�JY�PTc�gYTK�HIISFK�HT�UYTTFUJHYT�̂HJZ�JZF�[YTJEPUJYEhI�wYEvMm�nnopop�uX�JZF�ISEFJc�YT�PTc�dYTK�XSETHIZFK�gc�JZF�[YTJEPUJYE�HI�KFUQPEFK�P�gPTvESVJ�YE�gFUYfFI�HTIYQiFTJ�YE�HJI�EHGZJ�JY�KY�gSIHTFII�HI�JFEfHTPJFK�HT�PTc�IJPJF�̂ZFEF�PTc�VPEJ�YX�JZF�eEYtFUJ�HI�QYUPJFK�YE�HJ�UFPIFI�JY�fFFJ�JZF�EFWSHEFfFTJI�YX�JZHI�\EJHUQFR�JZF�[YTJEPUJYE�IZPQQ�̂HJZHT�JFT�_s~a�KPcI�JZFEFPXJFE�ISgIJHJSJF�PTYJZFE�eFEXYEfPTUF�PTK�ePcfFTJ�dYTK�PTK�ISEFJcR�gYJZ�YX�̂ZHUZ�fSIJ�gF�PUUFVJPgQF�JY�JZF�]̂ TFEMm�nnpo��rZF�[YTJEPUJYE�IZPQQ�vFFV�JZF�ISEFJc�HTXYEfFK�YX�JZF�VEYGEFII�YX�JZF�wYEvR�PTKR�̂ZFEF�TFUFIIPEcR�YgJPHT�JZF�ISEFJchI�UYTIFTJ�JYR�YE�̂PHiFE�YX��_sa�TYJHUF�YX�UZPTGFI�HT�JZF�wYEv��_|a�EFWSFIJ�XYE�EFKSUJHYT�YE�EFQFPIF�YX�EFJFTJHYT��_̀a�EFWSFIJ�XYE�XHTPQ�VPcfFTJ��PTK�_ja�PTc�YJZFE�fPJFEHPQ�EFWSHEFK�gc�JZF�ISEFJcM��rZF�]̂ TFER�[YTIJESUJHYT�OPTPGFER�PTK�\EUZHJFUJ�IZPQQ�gF�TYJHXHFK�gc�JZF�[YTJEPUJYER�HT�̂EHJHTGR�YX�PQQ�UYffSTHUPJHYTI�̂HJZ�JZF�ISEFJcM��rZF�]̂ TFE�fPcR�HT�JZF�]̂ TFEhI�IYQF�KHIUEFJHYTR�HTXYEf�ISEFJc�YX�JZF�VEYGEFII�YX�JZF�wYEv�PTK�YgJPHT�UYTIFTJI�PI�TFUFIIPEc�JY�VEYJFUJ�JZF�]̂ TFEhI�EHGZJIR�HTJFEFIJR�VEHiHQFGFI�PTK�gFTFXHJI�STKFE�PTK�VSEISPTJ�JY�PTc�gYTK�HIISFK�HT�UYTTFUJHYT�̂HJZ�JZF�wYEvM�����p�m�nqoqoqon�uT�PKKHJHYT�JY�JZF�[YTJEPUJYEhI�YgQHGPJHYTI�STKFE�NFUJHYT�̀MxR�HXR�̂HJZHT�YTF�_sa�cFPE�PXJFE�JZF�KPJF�YX�NSgIJPTJHPQ�[YfVQFJHYT�YX�JZF�wYEv�YE�KFIHGTPJFK�VYEJHYT�JZFEFYXR�YE�PXJFE�JZF�KPJF�XYE�UYffFTUFfFTJ�YX�̂PEEPTJHFI�FIJPgQHIZFK�STKFE�NFUJHYT��M�MsR�\EJHUQF��R�YE�gc�JFEfI�YX�PTc�PVVQHUPgQF�IVFUHPQ�̂PEEPTJc�EFWSHEFK�gc�JZF�[YTJEPUJ�yYUSfFTJIR�PTc�YX�JZF�wYEv�HI�XYSTK�JY�gF�TYJ�HT�PUUYEKPTUF�̂HJZ�JZF�EFWSHEFfFTJI�YX�JZF�[YTJEPUJ�yYUSfFTJIR�JZF�[YTJEPUJYE�IZPQQ�UYEEFUJ�HJ�VEYfVJQc�PXJFE�EFUFHVJ�YX�̂EHJJFT�TYJHUF�XEYf�JZF�]̂ TFE�JY�KY�IYR�STQFII�JZF�]̂ TFE�ZPI�VEFiHYSIQc�GHiFT�JZF�[YTJEPUJYE�P�̂EHJJFT�PUUFVJPTUF�YX�ISUZ�UYTKHJHYTM�rZF�]̂ TFE�IZPQQ�GHiF�ISUZ�TYJHUF�VEYfVJQc�PXJFE�KHIUYiFEc�YX�JZF�UYTKHJHYTM�ySEHTG�JZF�YTF�cFPE�VFEHYK�XYE�UYEEFUJHYT�YX�wYEvR�HX�JZF�]̂ TFE�XPHQI�JY�TYJHXc�JZF�[YTJEPUJYE�PTK�GHiF�JZF�[YTJEPUJYE�PT�YVVYEJSTHJc�JY�fPvF�JZF�UYEEFUJHYTR�JZF�]̂ TFE�̂PHiFI�JZF�EHGZJI�JY�EFWSHEF�UYEEFUJHYT�gc�JZF�[YTJEPUJYE�PTK�JY�fPvF�P�UQPHf�XYE�gEFPUZ�YX�̂PEEPTJcM�uX�JZF�[YTJEPUJYE�XPHQI�JY�UYEEFUJ�TYTUYTXYEfHTG�wYEv�̂HJZHT�P�EFPIYTPgQF�JHfF�KSEHTG�JZPJ�VFEHYK�PXJFE�EFUFHVJ�YX�TYJHUF�XEYf�JZF�]̂ TFER�[YTIJESUJHYT�OPTPGFE�YE�\EUZHJFUJR�JZF�]̂ TFE�fPc�UYEEFUJ�HJ�HT�PUUYEKPTUF�̂HJZ�NFUJHYT�|MxM|MjM��rZF�EHGZJ�YX�JZF�]̂ TFE�JY�EFWSHEF�



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

EFGHIJKHFI�HF�KFIILKH�MFIN�GFH�OG�JKKFIPJGKL�QOHR�HRL�ILSTOILULGHV�FW�HRL�EFGHIJKH�XFKTULGHV�YTIVTJGH�HF�HROV�YJIJZIJYR�VRJ[[�GFH�ZO\L�IOVL�HF�JG]�PTH]�FG�HRL�YJIH�FW�HRL�̂QGLI�HF�L_LIKOVL�HROV�IOZRH�WFI�OHV�̀LGLWOH�FI�HRL�̀LGLWOH�FW�HRL�EFGHIJKHFI�FI�JG]�FHRLI�YLIVFG�FI�LGHOH]ab�cdededed�fRL�FGLg]LJI�YLIOFP�WFI�KFIILKHOFG�FW�MFIN�VRJ[[�̀L�L_HLGPLP�QOHR�ILVYLKH�HF�YFIHOFGV�FW�MFIN�WOIVH�YLIWFIULP�JWHLI�hT̀VHJGHOJ[�EFUY[LHOFG�̀]�HRL�YLIOFP�FW�HOUL�̀LHQLLG�hT̀VHJGHOJ[�EFUY[LHOFG�JGP�HRL�JKHTJ[�KFUY[LHOFG�FW�HRJH�YFIHOFG�FW�HRL�MFINaMOHRFTH�[OUOHJHOFG�HF�hLKHOFG�ijajajaik�HRL�EFGHIJKHFI�VRJ[[�J[VF�WTIGOVR�UJOGHLGJGKL�JGP�jlgRFTI�KJ[[�̀JKN�VLI\OKL�WFI�HRL�LSTOYULGH�YIF\OPLP�̀]�OH�WFI�J�YLIOFP�FW�HRILL�mno�UFGHRV�JWHLI�pOGJ[�EFUY[LHOFG�JGP�JKKLYHJGKL�FW�HRL�MFINa�fROV�MFIN�VRJ[[�OGK[TPL�J[[�GLKLVVJI]�JPqTVHULGHVk�ZILJVOGZk�FO[OGZk�VTYY[OLVk�JGP�YJIHV�HF�NLLY�JG]�VTYY[OLPrOGVHJ[[LP�LSTOYULGH�OG�YIFYLI�FYLIJHOFG�L_KLYH�VTKR�YJIHV�UJPL�GLKLVVJI]�̀]�UOVTVLk�JKKOPLGHV�FI�GLZ[OZLGKL�GFH�KJTVLP�̀]�HRL�EFGHIJKHFI�FI�JG]�FW�OHV�hT̀KFGHIJKHFIVab�cdededes�fRL�FGLg]LJI�YLIOFP�WFI�KFIILKHOFG�FW�MFIN�VRJ[[�GFH�̀L�L_HLGPLP�̀]�KFIILKHO\L�MFIN�YLIWFIULP�̀]�HRL�EFGHIJKHFI�YTIVTJGH�HF�HROV�hLKHOFG�ijajab�cdedes�fRL�EFGHIJKHFI�VRJ[[�ILUF\L�WIFU�HRL�VOHL�YFIHOFGV�FW�HRL�MFIN�HRJH�JIL�GFH�OG�JKKFIPJGKL�QOHR�HRL�ILSTOILULGHV�FW�HRL�EFGHIJKH�XFKTULGHV�JGP�JIL�GLOHRLI�KFIILKHLP�̀]�HRL�EFGHIJKHFI�GFI�JKKLYHLP�̀]�HRL�̂QGLIab�cdedet�fRL�EFGHIJKHFI�VRJ[[�̀LJI�HRL�KFVH�FW�KFIILKHOGZ�PLVHIF]LP�FI�PJUJZLP�KFGVHITKHOFG�FW�HRL�̂QGLIk�hLYJIJHL�EFGHIJKHFIVk�FI�FHRLI�EFGHIJKHFIVk�QRLHRLI�KFUY[LHLP�FI�YJIHOJ[[]�KFUY[LHLPk�KJTVLP�̀]�HRL�EFGHIJKHFIuV�KFIILKHOFG�FI�ILUF\J[�FW�MFIN�HRJH�OV�GFH�OG�JKKFIPJGKL�QOHR�HRL�ILSTOILULGHV�FW�HRL�EFGHIJKH�XFKTULGHVab�cdedev�wFHROGZ�KFGHJOGLP�OG�HROV�hLKHOFG�ijaj�VRJ[[�̀L�KFGVHITLP�HF�LVHJ̀[OVR�J�YLIOFP�FW�[OUOHJHOFG�QOHR�ILVYLKH�HF�FHRLI�F̀[OZJHOFGV�HRL�EFGHIJKHFI�RJV�TGPLI�HRL�EFGHIJKH�XFKTULGHVa�xVHJ̀[OVRULGH�FW�HRL�FGLg]LJI�YLIOFP�WFI�KFIILKHOFG�FW�MFIN�JV�PLVKIÒLP�OG�hLKHOFG�ijajaj�IL[JHLV�FG[]�HF�HRL�VYLKOWOK�F̀[OZJHOFG�FW�HRL�EFGHIJKHFI�HF�KFIILKH�HRL�MFINk�JGP�RJV�GF�IL[JHOFGVROY�HF�HRL�HOUL�QOHROG�QROKR�HRL�F̀[OZJHOFG�HF�KFUY[]�QOHR�HRL�EFGHIJKH�XFKTULGHV�UJ]�̀L�VFTZRH�HF�̀L�LGWFIKLPk�GFI�HF�HRL�HOUL�QOHROG�QROKR�YIFKLLPOGZV�UJ]�̀L�KFUULGKLP�HF�LVHJ̀[OVR�HRL�EFGHIJKHFIuV�[OJ̀O[OH]�QOHR�ILVYLKH�HF�HRL�EFGHIJKHFIuV�F̀[OZJHOFGV�FHRLI�HRJG�VYLKOWOKJ[[]�HF�KFIILKH�HRL�MFINab�cdededesa�yG�HRL�qTPZULGH�FW�HRL�̂QGLI�VRFT[P�JG]�UJHLIOJ[k�LSTOYULGH�FI�V]VHLUV�ILSTOIL�KFIILKHO\L�QFIN�̀LKJTVL�FW�PLWLKHV�OG�UJHLIOJ[�FI�QFINUJGVROY�QOHROG�HRL�HQF�mjo�]LJI��QJIIJGH]�YLIOFPk�FI�L_HLGPLP�QJIIJGH]�YLIOFPVk�HRL�EFGHIJKHFI�VRJ[[�KFUY[LHL�J[[�ILSTOILP�KFIILKHO\L�QFIN�QOHROG�WFIH]gWO\L�mlzo�PJ]V�FW�GFHOKLa��yG�HRL�L\LGH�HRL�EFGHIJKHFI�PFLV�GFHk�OG�JKKFIPJGKL�QOHR�HRL�HLIUV�JGP�YIF\OVOFGV�FW�HRL�EFGHIJKHk�KFUY[LHL�J[[�KFIILKHO\L�QFIN�QOHROG�WFIH]gWO\L�mlzo�PJ]Vk�FI�KFUY[]�QOHR�JGP�WT[WO[[�HRLOI�QJIIJGH]�F̀[OZJHOFGVk�HRL�̂QGLI�QO[[�GFHOW]�HRL�̀FGPOGZ�KFUYJG]�HF�RJ\L�VTKR�QFIN�JGPrFI�F̀[OZJHOFGV�YLIWFIULP�JH�GF�JPPOHOFGJ[�KFVH�HF�HRL�̂QGLI�JH�HRL�L_YLGVL�FW�HRL�̀FGPOGZ�KFUYJG]�JGPrFI�HRL�EFGHIJKHFIa��fRL�F̀[OZJHOFGV�FW�HRL�EFGHIJKHFI�TGPLI�HRL�HLIUV�JGP�YIF\OVOFGV�FW�HRL�EFGHIJKH�VRJ[[�GFH�RFQL\LI�̀L�[OUOHLP�HF�HRL�VTILH]�ILHJOGLP�̀]�HRL�̂QGLI�YTIVTJGH�HF�HRL�YIF\OVOFGV�FW�HRL�EFGHIJKHab�cdededet�fRL�FGLg]LJI�YLIOFP�WFI�KFIILKHOFG�FW�MFIN�VRJ[[�̀L�L_HLGPLP�QOHR�ILVYLKH�HF�YFIHOFGV�FW�MFIN�WOIVH�YLIWFIULP�JWHLI�hT̀VHJGHOJ[�EFUY[LHOFG�̀]�HRL�YLIOFP�FW�HOUL�̀LHQLLG�hT̀VHJGHOJ[�EFUY[LHOFG�JGP�HRL�JKHTJ[�KFUY[LHOFG�FW�HRJH�YFIHOFG�FW�HRL�MFINab�cdededev�fRL�FGLg]LJI�YLIOFP�WFI�KFIILKHOFG�FW�MFIN�VRJ[[�GFH�̀L�L_HLGPLP�̀]�KFIILKHO\L�MFIN�YLIWFIULP�̀]�HRL�EFGHIJKHFI�YTIVTJGH�HF�HROV�hLKHOFG�ijajab�cdede{�fRL�EFGHIJKHFI�VRJ[[�ILUF\L�WIFU�HRL�VOHL�YFIHOFGV�FW�HRL�MFIN�HRJH�JIL�GFH�OG�JKKFIPJGKL�QOHR�HRL�ILSTOILULGHV�FW�HRL�EFGHIJKH�XFKTULGHV�JGP�JIL�GLOHRLI�KFIILKHLP�̀]�HRL�EFGHIJKHFI�GFI�JKKLYHLP�̀]�HRL�̂QGLIab�cdede|fRL�EFGHIJKHFI�VRJ[[�̀LJI�HRL�KFVH�FW�KFIILKHOGZ�PLVHIF]LP�FI�PJUJZLP�KFGVHITKHOFG�FW�HRL�̂QGLIk�hLYJIJHL�EFGHIJKHFIVk�FI�FHRLI�EFGHIJKHFIVk�QRLHRLI�KFUY[LHLP�FI�YJIHOJ[[]�KFUY[LHLPk�KJTVLP�̀]�HRL�EFGHIJKHFIuV�KFIILKHOFG�FI�ILUF\J[�FW�MFIN�HRJH�OV�GFH�OG�JKKFIPJGKL�QOHR�HRL�ILSTOILULGHV�FW�HRL�EFGHIJKH�XFKTULGHVab�cdede}�wFHROGZ�KFGHJOGLP�OG�HROV�hLKHOFG�ijaj�VRJ[[�̀L�KFGVHITLP�HF�LVHJ̀[OVR�J�YLIOFP�FW�[OUOHJHOFG�QOHR�ILVYLKH�HF�FHRLI�F̀[OZJHOFGV�HRL�EFGHIJKHFI�RJV�TGPLI�HRL�EFGHIJKH�XFKTULGHVa�xVHJ̀[OVRULGH�FW�HRL�FGLg]LJI�YLIOFP�WFI�KFIILKHOFG�FW�MFIN�JV�PLVKIÒLP�OG�hLKHOFG�ijajaj�IL[JHLV�FG[]�HF�HRL�VYLKOWOK�F̀[OZJHOFG�FW�HRL�EFGHIJKHFI�HF�KFIILKH�HRL�MFINk�JGP�RJV�GF�IL[JHOFGVROY�HF�HRL�HOUL�QOHROG�QROKR�HRL�F̀[OZJHOFG�HF�KFUY[]�QOHR�HRL�EFGHIJKH�XFKTULGHV�UJ]�̀L�
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EFGHIJ�JF�KL�LMNFOPLQR�MFO�JF�JIL�JSTL�USJISM�UISPI�VOFPLLQSMHE�TWX�KL�PFTTLMPLQ�JF�LEJWKYSEI�JIL�ZFMJOWPJFO[E�YSWKSYSJX�USJI�OLEVLPJ�JF�JIL�ZFMJOWPJFO[E�FKYSHWJSFME�FJILO�JIWM�EVLPSNSPWYYX�JF�PFOOLPJ�JIL�\FO]̂_N�JIL�̀UMLO�VOLNLOE�JF�WPPLVJ�\FO]�JIWJ�SE�MFJ�SM�WPPFOQWMPL�USJI�JIL�OLaGSOLTLMJE�FN�JIL�ZFMJOWPJ�bFPGTLMJER�JIL�ÙMLO�TWX�QF�EF�SMEJLWQ�FN�OLaGSOSMH�SJE�OLTFcWY�WMQ�PFOOLPJSFMR�SM�UISPI�PWEL�JIL�ZFMJOWPJ�dGT�USYY�KL�OLQGPLQ�WE�WVVOFVOSWJL�WMQ�LaGSJWKYL̂�dGPI�WQeGEJTLMJ�EIWYY�KL�LNNLPJLQ�WNNLPJLQ�UILJILO�FO�MFJ�NSMWY�VWXTLMJ�IWE�KLLM�TWQL̂fghi�jklIL�ZFMJOWPJ�EIWYY�KL�HFcLOMLQ�KX�JIL�YWU�FN�JIL�VYWPL�UILOL�JIL�mOFeLPJ�SE�YFPWJLQ�LnPYGQSMH�JIWJ�eGOSEQSPJSFM[E�PIFSPL�FN�YWU�OGYLÊ�_N�JIL�VWOJSLE�IWcL�ELYLPJLQ�WOKSJOWJSFM�WE�JIL�TLJIFQ�FN�KSMQSMH�QSEVGJL�OLEFYGJSFMR�JIL�oLQLOWY�pOKSJOWJSFM�pPJ�EIWYY�HFcLOM�dLPJSFM�qr̂ŝSÊ��lIL�VWOJSLE�LnVOLEEYX�WHOLL�JIWJ�WMX�PYWSTR�QSEVGJLR�FO�FJILO�PFMJOFcLOEX�FN�WMX�MWJGOL�WOSESMH�FGJ�FN�JIL�ZFMJOWPJ�FO�VLONFOTWMPL�FN�JIL�\FO]R�EIWYY�KL�PFTTLMPLQ�WMQ�TWSMJWSMLQ�SM�tLU�uFO]�dJWJL�dGVOLTL�ZFGOJ�YFPWJLQ�SM�\LEJPILEJLO�ZFGMJXR�tLU�uFO]̂vw�xyz{zx�lIL�̀UMLO�WMQ�ZFMJOWPJFO�OLEVLPJScLYX�KSMQ�JILTELYcLER�JILSO�VWOJMLOER�EGPPLEEFOER�WEESHMER�WMQ�YLHWY�OLVOLELMJWJScLE�JF�PFcLMWMJER�WHOLLTLMJER�WMQ�FKYSHWJSFME�PFMJWSMLQ�SM�JIL�ZFMJOWPJ�bFPGTLMJÊ�|nPLVJ�WE�VOFcSQLQ�SM�dLPJSFM�q}̂~̂~R�MLSJILO�VWOJX�JF�JIL�ZFMJOWPJ�EIWYY�WEESHM�JIL�ZFMJOWPJ�WE�W�UIFYL�USJIFGJ�UOSJJLM�PFMELMJ�FN�JIL�FJILÔ�_N�LSJILO�VWOJX�WJJLTVJE�JF�TW]L�WM�WEESHMTLMJ�USJIFGJ�EGPI�PFMELMJR�JIWJ�VWOJX�EIWYY�MLcLOJILYLEE�OLTWSM�YLHWYYX�OLEVFMESKYL�NFO�WYY�FKYSHWJSFME�GMQLO�JIL�ZFMJOWPĴ��lIL�ZFMJOWPJFO�EIWYY�MFJ�WEESHM�WMX�TFMSLE�QGL�FO�JF�KLPFTL�QGL�JF�SJ�GMQLO�JIL�ZFMJOWPJ�USJIFGJ�JIL�VOSFO�UOSJJLM�PFMELMJ�FN�JIL�̀UMLÔ�fghi���w�xyzy��SHIJE�WMQ��LTLQSLE��������������w�xyzyzx�bGJSLE�WMQ�FKYSHWJSFME�STVFELQ�KX�JIL�ZFMJOWPJ�bFPGTLMJE�WMQ�OSHIJE�WMQ�OLTLQSLE�WcWSYWKYL�JILOLGMQLO�EIWYY�KL�SM�WQQSJSFM�JF�WMQ�MFJ�W�YSTSJWJSFM�FN�QGJSLER�FKYSHWJSFMER�OSHIJER�WMQ�OLTLQSLE�FJILOUSEL�STVFELQ�FO�WcWSYWKYL�KX�YWÛw�xyzyz{�tF�WPJSFM�FO�NWSYGOL�JF�WPJ�KX�JIL�̀UMLOR�ZFMEJOGPJSFM��WMWHLOR�pOPISJLPJR�FO�ZFMJOWPJFO�EIWYY�PFMEJSJGJL�W�UWScLO�FN�W�OSHIJ�FO�QGJX�WNNFOQLQ�JILT�GMQLO�JIL�ZFMJOWPJR�MFO�EIWYY�EGPI�WPJSFM�FO�NWSYGOL�JF�WPJ�PFMEJSJGJL�WVVOFcWY�FN�FO�WPaGSLEPLMPL�SM�W�KOLWPI�JILOLGMQLOR�LnPLVJ�WE�TWX�KL�EVLPSNSPWYYX�WHOLLQ�GVFM�SM�UOSJSMĤw�xyzyzx�pYY�MFJSPLE�WMQ�FJILO�PFTTGMSPWJSFME�OLaGSOLQ�JF�KL�SM�UOSJSMH��SMPYGQSMH�USJIFGJ�YSTSJWJSFM�WYY�MFJSPLE�OLYWJSMH�JF�ZYWSTER�QLNWGYJE�FO�JLOTSMWJSFM��EIWYY�KL�QLLTLQ�JF�IWcL�KLLM�QGYX�HScLM�FO�QLYScLOLQ���S��SN�QLYScLOLQ�KX�IWMQ�JF�JIL�WQQOLEELE�KLYFU�WHWSMEJ�W�ESHMLQ�OLPLSVJR�GVFM�QLYScLOX���SS��SN�QLVFESJLQ�USJI�W�MWJSFMWYYX�OLPFHMS�LQ�WMQ�OLVGJWKYL�FcLOMSHIJ�QLYScLOX�ELOcSPL�NFO�FcLOMSHIJ�QLYScLOX�JF�JIL�WQQOLEELE�KLYFUR�GVFM�FML��q��QWX�NFYYFUSMH�QLVFESJ�USJI�EGPI�FcLOMSHIJ�QLYScLOX�ELOcSPL��USJI�VOFFN�JLMQLO���FO��SSS��SN�KX�PLOJSNSLQ�TWSYR�OLJGOM�OLPLSVJ�OLaGLEJLQR�VFEJWHL�VOLVWSQ�WQQOLEELQ�JF�JIL�WQQOLEELE�KLYFU��GVFM�JIOLL��}��KGESMLEE�QWXE�WNJLO�SJ�SE�VFEJLQ�USJI�JIL��MSJLQ�dJWJLE�mFEJWY�dLOcSPL̂�_N�JIL�QLYScLOX�FN�MFJSPL�WKFcL�EIWYY�NWYY�FM�W�MFM�KGESMLEE�QWX�FO�IFYSQWXR�JILM�QLYScLOX�FN�JIL�MFJSPL�EIWYY�KL�QLLTLQ�JF�IWcL�KLLM�TWQL�FM�JIL�MLnJ�NFYYFUSMH�KGESMLEE�QWX̂�pYY�EGPI�MFJSPLE�EIWYY�KL�QLYScLOLQ�JF��S�_N�JF�̀UMLOR�WQQOLEELQ�JF��W]LYWMQ�ZLMJOWY�dPIFFY�bSEJOSPJq����|WEJ��WSM�dJOLLJdIOGK�̀W]R�tu�q�r��pJJM��bÔ��WOLM��WHYSWOQSR�dGVLOSMJLMQLMJ�FN�dPIFFYE�WMQdPIFFY��GESMLEE�pQTSMSEJOWJFOUSJI�W�PFVX�JF�ZFMEJOGPJSFM��WMWHLO�lOSJFM�ZFMEJOGPJSFMR�_MP̂q~���tu�}��R�qEJ�oYFFOtLUKGOHIR�tLU�uFO]�q~rr�pJJ����������������������WMQ
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EFFGFH�IJ�KJLIMNOIJMP�NQQMRSSRQ�IJTUVW�XY�Z[K\]̂ Ŷ _ZH�LJIFOR�FS�IRLQRMRQ�̀LQRM�IaR�bMJcFSFJLS�JH�IaFS�dROIFJL�efgf�NLQ�FS�MRH̀SRQ�hi�IaR�FLIRLQRQ�MROFbFRLI�JH�IaR�LJIFORP�IaR�LJIFOR�SaNjj�LJLRIaRjRSS�hR�OJLSFQRMRQ�IJ�aNcR�hRRL�kFcRL�NLQ�SaNjj�hR�RHHROIFcR�NS�SRI�HJMIa�NhJcRgYFIaRM�bNMIi�lNi�QRSFkLNIR�HMJl�IFlR�IJ�IFlRP�hi�NL�NbbMJbMFNIR�mMFIFLkP�mMFIIRL�LJIFOR�IJ�IaR�JIaRM�bNMIFRSgn�opqr�stuvu�wxy�zxu{t|v}~xu�}��vu�wxy��t�ty}tun�opqrqo�VRSISP�FLSbROIFJLSP�NLQ�NbbMJcNjS�JH�bJMIFJLS�JH�IaR��JM��SaNjj�hR�lNQR�NS�MR�̀FMRQ�hi�IaR�KJLIMNOI�̂JÒlRLIS�NLQ�hi�NbbjFONhjR�jNmSP�SINÌIRSP�JMQFLNLORSP�OJQRSP�M̀jRSP�NLQ�MRk̀jNIFJLS�JM�jNmH̀j�JMQRMS�JH�b̀hjFO�ǸIaJMFIFRSg�]LjRSS�JIaRMmFSR�bMJcFQRQP�IaR�KJLIMNOIJM�SaNjj�lN�R�NMMNLkRlRLIS�HJM�S̀Oa�IRSISP�FLSbROIFJLSP�NLQ�NbbMJcNjS�mFIa�NL�FLQRbRLQRLI�IRSIFLk�jNhJMNIJMi�JM�RLIFIi�NOORbINhjR�IJ�IaR�WmLRMP�JM�mFIa�IaR�NbbMJbMFNIR�b̀hjFO�ǸIaJMFIiP�NLQ�SaNjj�hRNM�Njj�MRjNIRQ�OJSIS�JH�IRSISP�FLSbROIFJLSP�NLQ�NbbMJcNjSg�VaR�KJLIMNOIJM�SaNjj�kFcR�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�IFlRji�LJIFOR�JH�maRL�NLQ�maRMR�IRSIS�NLQ�FLSbROIFJLS�NMR�IJ�hR�lNQR�SJ�IaNI�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�lNi�hR�bMRSRLI�HJM�S̀Oa�bMJORQ̀MRSg�VaR�WmLRM�SaNjj�hRNM�OJSIS�JH�IRSISP�FLSbROIFJLSP�JM�NbbMJcNjS�IaNI�QJ�LJI�hROJlR�MR�̀FMRlRLIS�̀LIFj�NHIRM�hFQS�NMR�MRORFcRQ�JM�LRkJIFNIFJLS�OJLOj̀QRQg�VaR�WmLRM�SaNjj�QFMROIji�NMMNLkR�NLQ�bNi�HJM�IRSISP�FLSbROIFJLSP�JM�NbbMJcNjS�maRMR�h̀FjQFLk�OJQRS�JM�NbbjFONhjR�jNmS�JM�MRk̀jNIFJLS�SJ�MR�̀FMRgY�ORbI�NS�R�bMRSSji�bMJcFQRQ�FL�IaR�KJLIMNOI�̂JÒlRLISP�Q̀IFRS�NLQ�JhjFkNIFJLS�FlbJSRQ�hi�IaR�KJLIMNOI�̂JÒlRLIS�JL�KJLIMNOIJM�NLQ�MFkaIS�NLQ�MRlRQFRS�NcNFjNhjR�IJ�IaR�WmLRM�IaRMR̀LQRM�SaNjj�hR�FL�NQQFIFJL�IJ�NLQ�LJI�N�jFlFINIFJL�JH�Q̀IFRSP�JhjFkNIFJLSP�MFkaISP�NLQ�MRlRQFRS�JIaRMmFSR�FlbJSRQ�JM�NcNFjNhjR�hi�jNm�JM�FL�R�̀FIiP�JM�hi�JIaRM�NkMRRlRLIP�NLQ�S̀Oa�MFkaIS�NLQ�MRlRQFRS�SaNjj�S̀McFcR�NOORbINLOR�JH�IaR��JM��NLQ�JM�IRMlFLNIFJL�JH�IaR�KJLIMNOI�̂JÒlRLISgn�opqrq��ZH�IaR�KJLSIM̀OIFJL��NLNkRMP��MOaFIROIP�WmLRMP�JM�b̀hjFO�ǸIaJMFIFRS�aNcFLk��̀MFSQFOIFJL�QRIRMlFLR�IaNI�bJMIFJLS�JH�IaR��JM��MR�̀FMR�NQQFIFJLNj�IRSIFLkP�FLSbROIFJLP�JM�NbbMJcNj�LJI�FLOj̀QRQ�̀LQRM�dROIFJL�efg�geP�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�mFjjP�̀bJL�mMFIIRL�ǸIaJMF�NIFJL�HMJl�IaR�WmLRMP�FLSIM̀OI�IaR�KJLIMNOIJM�IJ�lN�R�NMMNLkRlRLIS�HJM�S̀Oa�NQQFIFJLNj�IRSIFLkP�FLSbROIFJLP�JM�NbbMJcNjP�hi�NL�RLIFIi�NOORbINhjR�IJ�IaR�WmLRMP�NLQ�IaR�KJLIMNOIJM�SaNjj�kFcR�IFlRji�LJIFOR�IJ�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�JH�maRL�NLQ�maRMR�IRSIS�NLQ�FLSbROIFJLS�NMR�IJ�hR�lNQR�SJ�IaNI�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�lNi�hR�bMRSRLI�HJM�S̀Oa�bMJORQ̀MRSg�d̀Oa�OJSISP�R�ORbI�NS�bMJcFQRQ�FL�dROIFJL�efg�gfP�SaNjj�hR�NI�IaR�WmLRM�S�R�bRLSRg[J�NOIFJL�JM�HNFj̀MR�IJ�NOI�hi�IaR�WmLRMP�KJLSIM̀OIFJL��NLNkRMP�JM��MOaFIROIP�SaNjj�OJLSIFÌIR�N�mNFcRM�JH�N�MFkaI�JM�Q̀Ii�NHHJMQRQ�IaRl�̀LQRM�IaR�KJLIMNOIP�LJM�SaNjj�S̀Oa�NOIFJL�JM�HNFj̀MR�IJ�NOI�OJLSIFÌIR�NbbMJcNj�JH�JM�NO�̀FRSORLOR�FL�N�hMRNOa�IaRMR̀LQRMP�R�ORbI�NS�lNi�hR�SbROFHFONjji�NkMRRQ�̀bJL�FL�mMFIFLkgn�opqrqp�ZH�bMJORQ̀MRS�HJM�IRSIFLkP�FLSbROIFJLP�JM�NbbMJcNj�̀LQRM�dROIFJLS�efg�ge�NLQ�efg�g��MRcRNj�HNFj̀MR�JH�IaR�bJMIFJLS�JH�IaR��JM��IJ�OJlbji�mFIa�MR�̀FMRlRLIS�RSINhjFSaRQ�hi�IaR�KJLIMNOI�̂JÒlRLISP�Njj�OJSIS�lNQR�LRORSSNMi�hi�S̀Oa�HNFj̀MRP�FLOj̀QFLk�IaJSR�JH�MRbRNIRQ�bMJORQ̀MRS�NLQ�OJlbRLSNIFJL�HJM�IaR�KJLSIM̀OIFJL��NLNkRM�S�NLQ��MOaFIROI�S�SRMcFORS�NLQ�R�bRLSRSP�SaNjj�hR�NI�IaR�KJLIMNOIJM�S�R�bRLSRgn�opqrqr��R�̀FMRQ�ORMIFHFONIRS�JH�IRSIFLkP�FLSbROIFJLP�JM�NbbMJcNj�SaNjjP�̀LjRSS�JIaRMmFSR�MR�̀FMRQ�hi�IaR�KJLIMNOI�ĴÒlRLISP�hR�SRÒMRQ�hi�IaR�KJLIMNOIJM�NLQ�bMJlbIji�QRjFcRMRQ�IJ�IaR�KJLSIM̀OIFJL��NLNkRM�HJM�IMNLSlFIINj�IJ�IaR��MOaFIROIgn�opqrq��ZH�IaR�KJLSIM̀OIFJL��NLNkRM�JM��MOaFIROI�FS�IJ�JhSRMcR�IRSISP�FLSbROIFJLSP�JM�NbbMJcNjS�MR�̀FMRQ�hi�IaR�KJLIMNOI�̂JÒlRLISP�IaR�KJLSIM̀OIFJL��NLNkRM�JM��MOaFIROI�mFjj�QJ�SJ�bMJlbIji�NLQP�maRMR�bMNOIFONhjRP�NI�IaR�LJMlNj�bjNOR�JH�IRSIFLkgn�opqrq��VRSIS�JM�FLSbROIFJLS�OJLQ̀OIRQ�b̀MS̀NLI�IJ�IaR�KJLIMNOI�̂JÒlRLIS�SaNjj�hR�lNQR�bMJlbIji�IJ�NcJFQ�L̀MRNSJLNhjR�QRjNi�FL�IaR��JM�gn�opq��zxvt�tuvstuvu�wxy�zxu{t|v}~xun�opq�qo�VRSISP�FLSbROIFJLSP�NLQ�NbbMJcNjS�JH�bJMIFJLS�JH�IaR��JM��SaNjj�hR�lNQR�NS�MR�̀FMRQ�hi�IaR�KJLIMNOI�̂JÒlRLIS�NLQ�hi�NbbjFONhjR�jNmSP�SINÌIRSP�JMQFLNLORSP�OJQRSP�M̀jRSP�NLQ�MRk̀jNIFJLS�JM�jNmH̀j�JMQRMS�JH�b̀hjFO�ǸIaJMFIFRSg�]LjRSS�JIaRMmFSR�bMJcFQRQP�IaR�KJLIMNOIJM�SaNjj�lN�R�NMMNLkRlRLIS�HJM�S̀Oa�IRSISP�FLSbROIFJLSP�NLQ�NbbMJcNjS�mFIa�NL�FLQRbRLQRLI�IRSIFLk�jNhJMNIJMi�JM�RLIFIi�NOORbINhjR�IJ�IaR�WmLRMP�JM�mFIa�IaR�NbbMJbMFNIR�b̀hjFO�ǸIaJMFIiP�NLQ�SaNjj�hRNM�Njj�MRjNIRQ�OJSIS�JH�IRSISP�FLSbROIFJLSP�NLQ�NbbMJcNjSg�VaR�KJLIMNOIJM�SaNjj�kFcR�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�IFlRji�LJIFOR�JH�maRL�NLQ�maRMR�IRSIS�NLQ�FLSbROIFJLS�NMR�IJ�hR�lNQR�SJ�IaNI�IaR�KJLSIM̀OIFJL��NLNkRM�NLQ��MOaFIROI�lNi�
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EF�GHFIFJK�LMH�INOP�GHMOFQNHFIR�SPF�TUJFH�IPVWW�EFVH�OMIKI�ML�KFIKIX�YJIGFOKYMJIX�MH�VGGHMZVWI�KPVK�QM�JMK�EFOM[F�HF\NYHF[FJKI�NJKYW�VLKFH�EYQI�VHF�HFOFYZFQ�MH�JF]MKYVKYMJI�OMJOWNQFQR�SPF�TUJFH�IPVWW�QYHFOKŴ�VHHVJ]F�VJQ�GV̂�LMH�KFIKIX�YJIGFOKYMJIX�MH�VGGHMZVWI�UPFHF�ENYWQYJ]�OMQFI�MH�VGGWYOVEWF�WVUI�MH�HF]NWVKYMJI�IM�HF\NYHFR_�̀abcbd�eL�KPF�fMJIKHNOKYMJ�gVJV]FHX�hHOPYKFOKX�TUJFHX�MH�GNEWYO�VNKPMHYKYFI�PVZYJ]�iNHYIQYOKYMJ�QFKFH[YJF�KPVK�GMHKYMJI�ML�KPF�jMHk�HF\NYHF�VQQYKYMJVW�KFIKYJ]X�YJIGFOKYMJX�MH�VGGHMZVW�JMK�YJOWNQFQ�NJQFH�lFOKYMJ�mnRoRmX�KPF�fMJIKHNOKYMJ�gVJV]FH�VJQ�hHOPYKFOK�UYWWX�NGMJ�UHYKKFJ�VNKPMHYpVKYMJ�LHM[�KPF�TUJFHX�YJIKHNOK�KPF�fMJKHVOKMH�KM�[VkF�VHHVJ]F[FJKI�LMH�INOP�VQQYKYMJVW�KFIKYJ]X�YJIGFOKYMJX�MH�VGGHMZVWX�Ê�VJ�FJKYK̂�VOOFGKVEWF�KM�KPF�TUJFHX�VJQ�KPF�fMJKHVOKMH�IPVWW�]YZF�KY[FŴ�JMKYOF�KM�KPF�fMJIKHNOKYMJ�gVJV]FH�VJQ�hHOPYKFOK�ML�UPFJ�VJQ�UPFHF�KFIKI�VJQ�YJIGFOKYMJI�VHF�KM�EF�[VQF�IM�KPVK�KPF�fMJIKHNOKYMJ�gVJV]FH�VJQ�hHOPYKFOK�[V̂�EF�GHFIFJK�LMH�INOP�GHMOFQNHFIR�lNOP�OMIKIX�FqOFGK�VI�GHMZYQFQ�YJ�lFOKYMJ�mnRoRnX�IPVWW�EF�VK�KPF�TUJFHrI�FqGFJIFR_�̀abcba�eL�GHMOFQNHFI�LMH�KFIKYJ]X�YJIGFOKYMJX�MH�VGGHMZVW�NJQFH�lFOKYMJI�mnRoRm�VJQ�mnRoRs�HFZFVW�LVYWNHF�ML�KPF�GMHKYMJI�ML�KPF�jMHk�KM�OM[GŴ�UYKP�HF\NYHF[FJKI�FIKVEWYIPFQ�Ê�KPF�fMJKHVOK�tMON[FJKIX�VWW�OMIKI�[VQF�JFOFIIVĤ�Ê�INOP�LVYWNHFX�YJOWNQYJ]�KPMIF�ML�HFGFVKFQ�GHMOFQNHFI�VJQ�OM[GFJIVKYMJ�LMH�KPF�fMJIKHNOKYMJ�gVJV]FHrI�VJQ�hHOPYKFOKrI�IFHZYOFI�VJQ�FqGFJIFIX�VJQ�VWIM�YJOWNQYJ]�TUJFHrI�VKKMHJF̂Ir�LFFIX�OMIKI�VJQ�FqGFJIFIX�VHYIYJ]�MNK�ML�MH�HFWVKFQ�KM�IV[FX�IPVWW�EF�VK�KPF�fMJKHVOKMHrI�FqGFJIFR�SPF�fMJKHVOKMH�V]HFFI�KPVK�KPF�OMIK�ML�KFIKYJ]�IFHZYOFI�HF\NYHFQ�LMH�KPF�OMJZFJYFJOF�ML�KPF�fMJKHVOKMH�YJ�PYI�IOPFQNWYJ]�VJQ�GFHLMH[VJOF�ML�KPF�jMHkX�VJQ�KPF�OMIK�ML�KFIKYJ]�IFHZYOFI�HFWVKYJ]�KM�HF[FQYVW�MGFHVKYMJI�GFHLMH[FQ�KM�OMHHFOK�QFLYOYFJOYFI�YJ�KPF�jMHk�IPVWW�EF�EMHJF�Ê�KPF�fMJKHVOKMH_�̀abcbu�vF\NYHFQ�OFHKYLYOVKFI�ML�KFIKYJ]X�YJIGFOKYMJX�MH�VGGHMZVW�IPVWWX�NJWFII�MKPFHUYIF�HF\NYHFQ�Ê�KPF�fMJKHVOK�tMON[FJKIX�EF�IFONHFQ�Ê�KPF�fMJKHVOKMH�VJQ�GHM[GKŴ�QFWYZFHFQ�KM�KPF�fMJIKHNOKYMJ�gVJV]FH�LMH�KHVJI[YKKVW�KM�KPF�hHOPYKFOKR_�̀abcbc�eL�KPF�fMJIKHNOKYMJ�gVJV]FH�MH�hHOPYKFOK�YI�KM�MEIFHZF�KFIKIX�YJIGFOKYMJIX�MH�VGGHMZVWI�HF\NYHFQ�Ê�KPF�fMJKHVOK�tMON[FJKIX�KPF�fMJIKHNOKYMJ�gVJV]FH�MH�hHOPYKFOK�UYWW�QM�IM�GHM[GKŴ�VJQX�UPFHF�GHVOKYOVEWFX�VK�KPF�JMH[VW�GWVOF�ML�KFIKYJ]R_�̀abcbw�SFIKI�MH�YJIGFOKYMJI�OMJQNOKFQ�GNHINVJK�KM�KPF�fMJKHVOK�tMON[FJKI�IPVWW�EF�[VQF�GHM[GKŴ�KM�VZMYQ�NJHFVIMJVEWF�QFWV̂�YJ�KPF�jMHkR_�̀abcbx�yGMJ�HF\NFIK�KPF�fMJKHVOKMH�IPVWW�QFWYZFH�KFIK�IV[GWFI�ML�VĴ�ML�KPF�[VKFHYVWI�IGFOYLYFQ�YJ�KPFIF�IGFOYLYOVKYMJI�KM�VJ�YJQFGFJQFJK�KFIKYJ]�V]FJÔR��SPF�TUJFH�IPVWW�GV̂�LMH�KPF�KFIK�ML�IV[GWFIX�UPYOP�VHF�LMNJQ�KM�OMJLMH[�KM�KPF�IGFOYLYOVKYMJIR��SPF�fMJKHVOKMH�IPVWW�GV̂�LMH�KPF�KFIKI�ML�IV[GWFIX�UPYOP�QM�JMK�OMJLMH[�KM�KPF�IGFOYLYOVKYMJIR��SPYI�IPVWW�JMK�HFWYFZF�KPF�fMJKHVOKMH�ML�YKI�MEWY]VKYMJI�KM�GFHLMH[�IGFOYLYO�KFIKI�QFIOHYEFQ�FWIFUPFHF�YJ�KPFIF�IGFOYLYOVKYMJIR_�̀abcbz�jPFHF�KPF�IGFOYLYOVKYMJI�HF\NYHF�GVHK�ML�KPF�UMHk�KM�EF�IGFOYVWŴ�KFIKFQ�VJQ�VGGHMZFQX�YK�IPVWW�JMK�EF�KFIKFQ�MH�OMZFHFQ�NG�UYKPMNK�KY[FŴ�JMKYOF�KPFHFML�MH�OMJIFJK�KPFHFKM�Ê�TUJFH�VJQ�fMJIKHNOKYMJ�gVJV]FHR��lPMNWQ�VĴ�GVHK�ML�KPF�UMHk�EF�OMZFHFQ�NG�UYKPMNK�JMKYOFX�VGGHMZVW�MH�OMJIFJKX�INOP�GVHK�ML�KPF�UMHk�IPVWW�EF�NJOMZFHFQ�LMH�FqV[YJVKYMJ�VK�KPF�fMJKHVOKMHrI�FqGFJIF�YL�KPF�TUJFH�IPVWW�IM�HF\NYHFR_�̀abcb{�jPFHF�MGFHVKYJ]�KFIKI�VHF�IGFOYLYFQX�KPF�fMJKHVOKMH�IPVWW�KFIK�KPF�UMHk�VI�YK�GHM]HFIIFIX�MJ�YKI�MUJ�VOOMNJKX�VJQ�IPVWW�[VkF�IVKYILVOKMĤ�GHFWY[YJVĤ�KFIKI�YJ�VWW�OVIFI�EFLMHF�VGGŴYJ]�LMH�MLLYOYVW�KFIKIR_�̀abcb̀|�SFIKI�IPVWW�EF�[VQF�YJ�KPF�[VJJFH�IGFOYLYFQX�LMH�KPF�QYLLFHFJK�EHVJOPFI�ML�KPF�UMHkR��}VOP�KFIK�IPVWW�EF�[VQF�MJ�KPF�FJKYHF�ÎIKF[�LMH�UPYOP�INOP�KFIK�YI�HF\NYHFQX�UPFHFZFH�GHVOKYOVWR��eJ�OVIF�YK�YI�JFOFIIVĤ�KM�KFIK�GMHKYMJI�ML�KPF�UMHk�YJQFGFJQFJKŴX�KPF�fMJKHVOKMH�IPVWW�QM�IMR_�̀abcb̀̀�lPMNWQ�QFLFOKI�VGGFVHX�KPF̂�IPVWW�EF�OMHHFOKFQ�Ê�KPF�fMJKHVOKMH�VJQ�KPF�KFIK�HFGFVKFQ�NJKYW�KPF�YJIKVWWVKYMJ�YI�VOOFGKVEWFR_�̀abcb̀d�jPFJ�JMKYOF�ML�KFIKI�YI�KM�EF�]YZFJ�KM�KPF�hHOPYKFOKX�YK�IPVWW�VWIM�EF�]YZFJ�KM�KPF�fMJIKHNOKYMJ�gVJV]FHR_�̀abw�~��������V̂[FJKI�QNF�VJQ�NJGVYQ�NJQFH�KPF�fMJKHVOK�tMON[FJKI�IPVWW�EFVH�YJKFHFIK�LHM[�KPF�QVKF�GV̂[FJK�YI�QNF�VK�KPF�HVKF�KPF�GVHKYFI�V]HFF�NGMJ�YJ�UHYKYJ]�MHX�YJ�KPF�VEIFJOF�KPFHFMLX�VK�KPF�WF]VW�VK�KPF�WF]VW�[NJYOYGVW�HVKF�GHFZVYWYJ]�LHM[�KY[F�KM�KY[F�VK�KPF�GWVOF�UPFHF�KPF��HMiFOK�YI�WMOVKFQR
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E�FGHI�JKLM�NKLKOP�QR�SQROTUVOQTWP�SXUKLPYZ[�\]̂_̀ab_]̀�cZadd�b]ee[̂b[�add�\dafec�âg�bahc[c�]i�ab_f]̂j�f̂bdhgf̂k�lf_Z]h_�dfef_a_f]̂�add�̂]_fb[�̀[mhf̀[e[̂_c�[̀da_f̂k�_]�\dafecj�lZ[_Z[̀�f̂�b]̂_̀ab_j�_]̀_j�]̀�]_Z[̀lfc[j�akaf̂c_�_Z[�nl̂ [̀�àfcf̂k�]h_�]i�]̀�̀[da_[g�_]�_Z[�\]̂_̀ab_�f̂�c_̀fb_�abb]̀gâb[�lf_Z�_Z[�̀[mhf̀[e[̂_c�]i�_Z[�\]̂_̀ab_�o]bhe[̂_c�pf̂bdhgf̂k�lf_Z]h_�dfef_a_f]̂�c_̀fb_�b]eqdfâb[�lf_Z�add�b]̂gf_f]̂c�q̀[b[g[̂_�_]�_Z[�earf̂k�]i�chbZ�\dafec�ac�̀[mhf̀[g�st�_Z[�\]̂_̀ab_�o]bhe[̂_cu�âg�ac�̀[mhf̀[g�st�aqqdfbasd[�dalj�f̂bdhgf̂k�lf_Z]h_�dfef_a_f]̂�lf_Zf̂�add�aqqdfbasd[�_fe[�q[̀f]gc�cq[bfif[g�st�aqqdfbasd[�dalv�YZ[�\]̂_̀ab_]̀�lafw[c�add�bdafec�âg�bahc[c�]i�ab_f]̂�̂]_�b]ee[̂b[g�f̂�abb]̀gâb[�lf_Z�_Zfc�x[b_f]̂�yzv{v��|]_lf_Zc_âgf̂k�ât_Zf̂k�Z[̀[f̂�]̀�[dc[lZ[̀[�f̂�_Z[�\]̂_̀ab_�o]bhe[̂_c�_]�_Z[�b]̂_̀àtj�\]̂_̀ab_]̀�cZadd�asc]dh_[dt�âg�c_̀fb_dt�b]eqdt�lf_Z�|[l�}]̀r�x_a_[�~ghba_f]̂��al��z�yzv�E�FGH��YZ[�nl̂ [̀�cZadd�̂]_�s[�̀[cq]̂cfsd[�i]̀�gaeak[c�]̀�i]̀�d]cc�]i�â_fbfqa_[g�q̀]if_c�]̀�ât�]_Z[̀�gaeak[c�lZa_c][w[̀�]̂��]̀r�̂]_�q[̀i]̀e[g�]̂�abb]ĥ_�]i�ât�_[̀ef̂a_f]̂�]i�_Z[�\]̂_̀ab_]̀�st�_Z[�nl̂ [̀�]̀�st�wf̀_h[�]i�_Z[�nl̂ [̀�c�[�[̀bfc[�]i�f_c�̀fkZ_�_]�_ar[�]w[̀�_Z[�\]̂_̀ab_]̀�c��]̀r�qh̀châ_�_]�_Zfc�\]̂_̀ab_vE�FGH��YZ[�nl̂ [̀�cZadd�̂]_�s[�dfasd[�_]�_Z[�\]̂_̀ab_]̀�i]̀�qĥf_fw[�gaeak[c�]̂�abb]ĥ_�]i�f_c�_[̀ef̂a_f]̂�]i�_Z[�\]̂_̀ab_]̀�]̀�ât�]_Z[̀�add[k[g�s̀[abZ�]i�_Z[�\]̂_̀ab_�s[_l[[̂�nl̂ [̀�âg�_Z[�\]̂_̀ab_]̀j�âg�_Z[�\]̂_̀ab_]̀�Z[̀[st�[�q̀[ccdt�lafw[c�f_c�̀fkZ_�_]�bdafe�chbZ�gaeak[c�akaf̂c_�_Z[�nl̂ [̀vE�FGHF��YZ[�\]̂_̀ab_]̀�Z[̀[st�[�q̀[ccdt�lafw[c�ât�̀fkZ_c�f_�eat�Zaw[�f̂�dal�]̀�f̂�[mhf_t�_]�d]c_�s]̂gf̂k�baqabf_t�ac�a�̀[chd_�]i�ât�]i�_Z[�ab_f]̂c�]i�_Z[�nl̂ [̀j�_Z[��̀bZf_[b_�]̀�_Z[�\]̂c_̀hb_f]̂��âak[̀�_ar[̂�f̂�b]̂ [̂b_f]̂�lf_Z�_Z[�\]̂_̀ab_]̀�c��]̀r�]̂�_Z[��̀]�[b_vE�FGHFF�YZ[�\]̂_̀ab_]̀�ak̀[[c�âg�abr̂]ld[gk[c�_Za_�qate[̂_c�i]̀�_Z[��]̀r�Zaw[�s[[̂�]s_af̂[g�_Z̀]hkZ�]sdfka_f]̂c�]̀�s]̂gc�lZfbZ�Zaw[�s[[̂�c]dg�ai_[̀�qhsdfb�̀[i[̀[̂ghev���̂�_Z[�[w[̂_�_Z[��]̀r�fc�chcq[̂g[g�]̀�bâb[d[g�ac�a�̀[chd_�]i�_Z[�]̀g[̀�]i�ât�b]h̀_j�ak[̂btj�g[qà_e[̂_j�[̂_f_t�]̀�f̂gfwfghad�Zawf̂k��h̀fcgfb_f]̂j�]̀�f̂�_Z[�[w[̂_�_Z[��]̀r�fc�chcq[̂g[g�]̀�bâb[d[g�gh[�_]�_Z[�iab_�_Za_�a�b]h̀_j�ak[̂btj�g[qà_e[̂_j�[̂_f_t�]̀�f̂gfwfghad�Zawf̂k��h̀fcgfb_f]̂�Zac�fcch[g�â�]̀g[̀j�_Z[�̀[chd_�]i�lZfbZ�fc�_Za_�_Z[�ai]̀[cafg�]sdfka_f]̂c�]̀�s]̂gc�à[�̂]�d]̂k[̀�awafdasd[�i]̀�qate[̂_�i]̀�_Z[��]̀rj�_Z[�\]̂_̀ab_]̀�[�q̀[ccdt�ak̀[[c�_Za_�f_�cZadd�s[�c]d[dt�[̂_f_d[g�_]�qate[̂_�i]̀��]̀r�abb]eqdfcZ[g�ĥ_fd�a�]̂_fb[�]i�chcq[̂cf]̂�]̀�bâb[dda_f]̂�fc�c[̀w[g�hq]̂�f_v��YZ[�\]̂_̀ab_]̀�[�q̀[ccdt�lafw[c�ât�âg�add�̀fkZ_c�_]�f̂c_f_h_[�â�ab_f]̂j�bdafej�bahc[�]i�ab_f]̂�]̀�cfefdà�i]̀�ât�gaeak[c�f_�eat�chii[̀�ac�a�̀[chd_�]i�_Z[�chcq[̂cf]̂�]̀�bâb[dda_f]̂�]i�_Z[��]̀r�âg�]̀�f_c�\]̂_̀ab_�qh̀châ_�_]�_Zfc�c[b_f]̂vE�FGHF��_�fc�_Z[�f̂_[̂_�âg�ĥg[̀c_âgf̂k�]i�_Z[�qà_f[c�_]�_Zfc�\]̂_̀ab_�_Za_�[abZ�âg�[w[̀t�q̀]wfcf]̂�]i�dal�̀[mhf̀[g�_]�s[�f̂c[̀_[g�f̂�_Zfc�\]̂_̀ab_�cZadd�s[�âg�fc�f̂c[̀_[g�Z[̀[f̂v��h̀_Z[̀e]̀[j�f_�fc�Z[̀[st�c_fqhda_[g�_Za_�[w[̀t�chbZ�q̀]wfcf]̂�fc�_]�s[�g[[e[g�_]�s[�f̂c[̀_[g�Z[̀[f̂j�âg�fij�_Z̀]hkZ�efc_ar[�]̀�]_Z[̀lfc[j�ât�chbZ�q̀]wfcf]̂�fc�̂]_�f̂c[̀_[gj�]̀�fc�̂]_�f̂c[̀_[g�f̂�b]̀̀[b_�i]̀ej�_Z[̂�_Zfc�\]̂_̀ab_�cZadd�i]̀_Zlf_Z�s[�g[[e[g�ae[̂g[g�st�chbZ�f̂c[̀_f]̂�c]�ac�_]�b]eqdt�c_̀fb_dt�lf_Z�_Z[�dalvE�FGHFG�NKMRPH��_�add�_fe[cj�\]̂_̀ab_]̀�cZadd�ihddt�âg�q̀]eq_dt�qat�âg�gfcbZàk[�ât�âg�add�b]eef_e[̂_c�âg�bdafec�âg�_]�_Z[�ihdd[c_�[�_[̂_�q[̀ef__[g�st�dalj�lZ]ddt�g[i[̂gj�q̀]_[b_j�f̂g[ê fit�âg�Z]dg�Zàed[cc�nl̂ [̀�pâg�f_c�s]àg�e[es[̀cj�]iifb[̀cj�gf̀[b_]̀cj�ak[̂_cj�c[̀wâ_cj�[eqd]t[[cu�ì]e�âg�akaf̂c_�ât�âg�add�e[bZâfbc��]̀�ea_[̀fade[̂c��df[̂c�]̀�bdafec�st�xhsb]̂_̀ab_]̀c�]̀�]_Z[̀c�f̂�b]̂ [̂b_f]̂�lf_Z�_Z[��]̀r�âg�akaf̂c_�add�gaeak[cj�dfasfdf_tj�b]c_�âg�[�q[̂c[�àfcf̂k�]h_�]i�]̀�̀[da_[g�_Z[̀[_]�plZ[_Z[̀�gf̀[b_�]̀�b]̂c[mh[̂_fad�̂]_lf_Zc_âgf̂k�ât�q̀]wfcf]̂c�]i�_Z[�\]̂_̀ab_�_]�_Z[�b]̂_̀àtu�âg�f̂bdhgf̂k�add�̀[ac]̂asd[�a__]̀̂ [tc��i[[c�pâg�adc]�f̂bdhgf̂kj�lf_Z]h_�dfef_a_f]̂j�a__]̀̂ [tc��i[[c�âg�[�q[̂c[c�f̂bh̀̀[g�f̂�ât�aqq[adcj�]̀�ât�[̂i]̀b[e[̂_�]i�_Z[�]sdfka_f]̂c�ĥg[̀�_Zfc�q̀]wfcf]̂j�]̀�[̂i]̀b[e[̂_�]i�ât��hgke[̂_�âg�b]dd[b_f]̂�Z[̀[ĥg[̀uv��̂�b]̂ [̂b_f]̂�lf_Z�_Z[�i]̀[k]f̂kj�add�e[bZâfbc��]̀�ea_[̀fade[̂c��df[̂c�lZfbZ�̀[da_[�_]�_Z[��]̀r�]i�_Zfc�\]̂_̀ab_�cZadd�s[�̀[e]w[gj�gfcbZàk[g�]̀�s]̂g[g�st�\]̂_̀ab_]̀�lf_Zf̂�_Zf̀_t�pz�u�gatc�]i�̂]_fb[�ì]e�nl̂ [̀v��i�\]̂_̀ab_]̀�iafdc�_]�b]ee[̂b[�_Z[�q̀]b[cc�_]�gfcbZàk[�]̀�̀[e]w[�_Z[�df[̂�lf_Zf̂�ifw[�p�u�shcf̂[cc�gatc�ai_[̀�̂]_fb[�]i�_Z[�df[̂j�âg�̂]_fit�nl̂ [̀�_Z[̀[]i�f̂�l̀f_f̂kj�]̀�fi�\]̂_̀ab_]̀�_Z[̀[ai_[̀�iafdc�_]�gfdfk[̂_dt�q̀]c[bh_[�chbZ�gfcbZàk[�]̀�̀[e]wad�_]�_Z[�ca_fciab_f]̂�]i�nl̂ [̀�f̂�f_c�c]d[�gfcb̀[_f]̂j�nl̂ [̀�cZaddj�lf_Z]h_�dfef_a_f]̂�_]�\]̂_̀ab_]̀�c�ihdd�f̂g[ê fifba_f]̂�]sdfka_f]̂�ĥg[̀�_Zfc�x[b_f]̂j�Zaw[�_Z[�̀fkZ_�_]�[̀e]w[j�gfcbZàk[�]̀�s]̂g�chbZ�df[̂�âg�g[ghb_�_Z[�b]c_�_Z[̀[]i�pf̂bdhgf̂k�_Z[�ae]ĥ_�qafg�]̀�s]̂g[g�qdhc�̀[ac]̂asd[�a__]̀̂ [tc��i[[c�âg�gfcsh̀c[e[̂_cu�ì]e�ât�qate[̂_�gh[�_Z[�\]̂_̀ab_]̀vE�FGHF�|]�accfk̂e[̂_j�_̀âci[̀j�b]̂w[tâb[j�chsd[__f̂k�]̀�]_Z[̀�gfcq]cf_f]̂�]i�add�]̀�ât�qà_�]i�_Z[�\]̂_̀ab_j�]̀�]i�ât�]i�_Z[�e]̂[tc�gh[�]̀�_]�s[b]e[�gh[�_Z[̀[ĥg[̀j�]̀�]i�ât�̀fkZ_j�_f_d[�]̀�f̂_[̀[c_�_Z[̀[f̂�st�\]̂_̀ab_]̀�_]�ât�q[̀c]̂�]̀�[̂_f_t�lfdd�s[�q[̀ef__[g�]̀�add]l[g�lf_Z]h_�_Z[�q̀[wf]hc�b]̂c[̂_j�f̂�l̀f_f̂kj�]i�_Z[�nl̂ [̀v�
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E�FGHFI�JKLMN�OPPQRSLTUSVE�FGHFIHF��WXY�Z[\]̂_̀][̂�aX_bb�c_d\]_d\�e[bd̀dYa�[f�Yceb[gcY\]�_a�f[bb[haiHF� WXY�Z[\]̂_̀][̂�_\j�]XY�Z[\]̂_̀][̂ka�alm̀[\]̂_̀][̂a�aX_bb�\[]�jdà̂dcd\_]Y�_n_d\a]�_\g�Yceb[gYY�[̂�_eebd̀_\]�f[̂�Yceb[gcY\]�mỲ_laY�[f�̂_̀Yo�̂Ybdnd[\o�̀[b[̂o�aYpo�nY\jŶo�[̂�\_]d[\_b�[̂dnd\o�[̂�_\g�[]XŶ�_eebd̀_mbY�jdà̂dcd\_][̂g�̀b_aadfd̀_]d[\�d\�a]_]Y�[̂�fYjŶ_b�b_hq�WXY�Z[\]̂_̀][̂�aX_bb�]_rY�_ffd̂c_]dsY�_̀]d[\�][�Y\al̂Y�]X_]�_eebd̀_\]a�_̂Y�Yceb[gYjo�_\j�]X_]�Yceb[gYYa�_̂Y�]̂Y_]Yj�jl̂d\n�Yceb[gcY\]�hd]X[l]�̂Yn_̂j�][�]XYd̂�̂_̀Yo�̂Ybdnd[\o�̀[b[̂o�aYpo�nY\jŶo�[̂�\_]l̂_b�[̂dnd\o�[̂�_\g�[]XŶ�_eebd̀_mbY�jdà̂dcd\_][̂g�̀b_aadfd̀_]d[\�l\jŶ�a]_]Y�[̂�fYjŶ_b�b_hq�tl̀X�_̀]d[\�aX_bb�d\̀bljYo�ml]�\[]�mY�bdcd]Yj�][o�]XY�f[bb[hd\ni�Yceb[gcY\]o�len̂_jd\no�jYc[]d[\�[̂�]̂_\afŶu�̂Ỳ l̂d]cY\]�[̂�̂Ỳ l̂d]cY\]�_jsŶ]dad\nu�b_g[ff�[̂�]Ŷcd\_]d[\u�̂_]Ya�[f�e_g�[̂�[]XŶ�f[̂ca�[f�̀[ceY\a_]d[\u�_\j�aYbỲ]d[\�f[̂�]̂_d\d\no�d\̀bljd\n�_eêY\]d̀YaXdeq�WXY�Z[\]̂_̀][̂�_n̂YYa�][�e[a]�d\�̀[\aed̀l[la�eb_̀Yao�_s_db_mbY�][�Yceb[gYYa�_\j�_eebd̀_\]a�f[̂�Yceb[gcY\]o�\[]d̀Y�aY]]d\n�f[̂]X�]XY�e[bd̀dYa�[f�\[\vjdà̂dcd\_]d[\qHw� WXY�Z[\]̂_̀][̂�_\j�]XY�Z[\]̂_̀][̂ka�alm̀[\]̂_̀][̂a�aX_bbo�d\�_bb�a[bd̀d]_]d[\a�[̂�_jsŶ]daYcY\]�f[̂�Yceb[gYYa�eb_̀Yj�mg�]XYc�[̂�[\�]XYd̂�mYX_bfo�a]_]Y�]X_]�_bb�xl_bdfdYj�_eebd̀_\]a�hdbb�̂ỲYdsY�[̀\adjŶ_]d[\�f[̂�Yceb[gcY\]�hd]X[l]�̂Yn_̂j�][�̂_̀Yo�̂Ybdnd[\o�̀[b[̂o�aYpo�nY\jŶo�[̂�\_]d[\_b�[̂dnd\o�_\j�[]XŶ�_eebd̀_mbY�jdà̂dcd\_][̂g�̀b_aadfd̀_]d[\a�l\jŶ�a]_]Y�[̂�fYjŶ_b�b_hqE�FGHFy�zM{|�}MS|~E�FGHFyHF�WXY�Z[\]̂_̀][̂�aX_bb�̀[cebg�hd]X��̂Ys_dbd\n��_nY��_]Ya�daalYj�_\j�eŶd[jd̀_bbg�lej_]Yjo�mg�]XY��Yh��[̂r�t]_]Y��Ye_̂]cY\]�[f��_m[̂o�f[̂�]XY�b[̀_]d[\�_\j�jl̂_]d[\�[f�]XY��̂[�Ỳ]q���J�yGE�F�HFHF�WXY�Z[\]̂_̀][̂�c_g�]Ŷcd\_]Y�]XY�Z[\]̂_̀]�d\�]XY�c_\\Ŷ�ê[sdjYj�XŶYd\mYb[h�df�]XY��[̂r�da�a][eeYj�f[̂�_�eŶd[j�[f����\d\Y]g������̀[\aỲl]dsY�j_ga�]X̂[lnX�\[�_̀]�[̂�f_lb]�[f�]XY�Z[\]̂_̀][̂o�_�tlm̀[\]̂_̀][̂o�_�tlmvalm̀[\]̂_̀][̂o�]XYd̂�_nY\]a�[̂�Yceb[gYYao�[̂�_\g�[]XŶ�eŶa[\a�[̂�Y\]d]dYa�eŶf[̂cd\n�e[̂]d[\a�[f�]XY��[̂ro�l\jŶ�jd̂Ỳ]�[̂�d\jd̂Ỳ]�̀[\]̂_̀]�hd]X�]XY�Z[\]̂_̀][̂o�f[̂�_\g�[f�]XY�f[bb[hd\n�̂Y_a[\ai� Hw �\�_̀]�[f�n[sŶ\cY\]o�al̀X�_a�_�jỲb_̂_]d[\�[f�\_]d[\_b�YcŶnY\̀go�]X_]�̂Yxld̂Ya�_bb��[̂r�][�mY�a][eeYju�[̂HG �Ỳ_laY�]XY�Z[\a]̂l̀]d[\��_\_nŶ�X_a�\[]�̀Ŷ]dfdYj�[̂�]XY��̂ X̀d]Ỳ]�X_a�\[]�daalYj�_�ZŶ]dfd̀_]Y�f[̂��_gcY\]�_\j�X_a�\[]�\[]dfdYj�]XY�Z[\]̂_̀][̂�[f�]XY�̂Y_a[\�f[̂�hd]XX[bjd\n�̀Ŷ]dfd̀_]d[\�_a�ê[sdjYj�d\�tỲ]d[\��q�o�[̂�mỲ_laY�]XY��h\Ŷ�X_a�\[]�c_jY�e_gcY\]�[\�_�ZŶ]dfd̀_]Y�f[̂��_gcY\]�hd]Xd\�]XY�]dcY�a]_]Yj�d\�]XY�Z[\]̂_̀]��[̀lcY\]au�[̂H� WXY��h\Ŷ�X_a�f_dbYj�][�fl̂\daX�][�]XY�Z[\]̂_̀][̂�̂Y_a[\_mbY�YsdjY\̀Y�_a�̂Yxld̂Yj�mg�tỲ]d[\��q�qZ[\]̂_̀][̂�X_a�_eê[êd_]Ybg�a][eeYj��[̂r�el̂al_\]�][�tỲ]d[\��q��_m[sYu�E�F�HFHw�WXY�Z[\]̂_̀][̂�c_g�]Ŷcd\_]Y�]XY�Z[\]̂_̀]�d\�]XY�c_\\Ŷ�ê[sdjYj�XŶYd\mYb[h�dfo�]X̂[lnX�\[�_̀]�[̂�f_lb]�[f�]XY�Z[\]̂_̀][̂o�_�tlm̀[\]̂_̀][̂o�_�tlmvalm̀[\]̂_̀][̂o�]XYd̂�_nY\]a�[̂�Yceb[gYYao�[̂�_\g�[]XŶ�eŶa[\a�[̂�Y\]d]dYa�eŶf[̂cd\n�e[̂]d[\a�[f�]XY��[̂ro�l\jŶ�jd̂Ỳ]�[̂�d\jd̂Ỳ]�̀[\]̂_̀]�hd]X�]XY�Z[\]̂_̀][̂o�̂YeY_]Yj�alaeY\ad[\ao�jYb_gao�[̂�d\]Ŷ̂le]d[\a�[f�]XY�Y\]d̂Y��[̂r�mg�]XY��h\Ŷ�_a�jYà̂dmYj�d\�tỲ]d[\���q�o�̀[\a]d]l]Y�d\�]XY�_nn̂Yn_]Y�c[̂Y�]X_\�����eŶ̀Y\]�[f�]XY�][]_b�\lcmŶ�[f�j_ga�àXYjlbYj�f[̂�̀[cebY]d[\o�[̂�����j_ga�d\�_\g����vj_g�eŶd[jo�hXd̀XYsŶ�da�bYaaqE�F�HFHG��f�[\Y�[f�]XY�̂Y_a[\a�jYà̂dmYj�d\�tỲ]d[\���q�q��[̂���q�q��Ypda]ao�]XY�Z[\]̂_̀][̂�c_go�le[\�aYsY\�f[l̂]YY\������j_gak�\[]d̀Y�][�]XY��h\Ŷo�Z[\a]̂l̀]d[\��_\_nŶ�_\j��̂ X̀d]Ỳ]o�]Ŷcd\_]Y�]XY�Z[\]̂_̀]�l\bYaa��ml]�\[]�d\�]XY�d\a]_\̀Y�]XY�YsY\]�d\�tỲ]d[\���q�q��da�_eebd̀_mbY��al̀X�̂Y_a[\�da�̀l̂Yj�êd[̂�][�]XY�Yped̂_]d[\�[f�a_dj�\[]d̀Y�eŶd[j��[̂�df�al̀X�m̂Y_̀X�mg�d]a�\_]l̂Y�̀_\\[]�mY�̀l̂Yj�hd]Xd\�al̀X�\[]d̀Y�eŶd[jo��h\Ŷ�X_a�jdbdnY\]bg�̀[ccY\̀Yj�][�̀l̂Y�al̀X�m̂Y_̀X�_\j�d\�n[[j�f_d]X�̀[\]d\lYa�][�̀[cebY]Y�al̀X�̀l̂Y��_\j�[\bg�̂Ỳ[sŶ�f̂[c�]XY��h\Ŷ�e_gcY\]�f[̂��[̂r�YpỲl]Yjo�_a�hYbb�_a�̂Y_a[\_mbY�[sŶXY_j�_\j�ê[fd]�[\��[̂r�\[]�YpỲl]Yjo�_\j�̀[a]a�d\̀l̂̂Yj�mg�̂Y_a[\�[f�al̀X�]Ŷcd\_]d[\q[sŶXY_j�_\j�ê[fd]�_]�_�̂_]Y�\[]�n̂Y_]Ŷ�]X_\�����[\�al̀X��[̂r��]X̂[lnX�]XY�YffỲ]dsY�j_]Y�[f�]Ŷcd\_]d[\�d\�̀[cebd_\̀Y�hd]X�]XY�Z[\]̂_̀]��[̀lcY\]ao�d]�mYd\n�l\jŶa][[j�_\j�_n̂YYjo�X[hYsŶo�]X_]�]X_]��h\Ŷ�aX_bb�d\̀l̂�\[�[]XŶ�bd_mdbd]g�][�Z[\]̂_̀][̂�mg�̂Y_a[\�[f�al̀X�]Ŷcd\_]d[\o�hd]X�d]�mYd\n�fl̂]XŶ�l\jŶa][[j�_\j�_n̂YYj�]X_]�]XY��h\Ŷ�aX_bb�\[]�mY�̂Yae[\admbY�f[̂�[̂�Ŷxld̂Yj�][�e_g�Z[\]̂_̀][̂�f[̂�_\g�̀[a]a�[̂�j_c_nYa�f[̂�b[aa�[f�_\]d̀de_]Yj�[sŶXY_j�_\j�[̂�ê[fd]�[\��[̂r�\[]�eŶf[̂cYj�[\�_̀ [̀l\]�[f�_\g�]Ŷcd\_]d[\�jYà̂dmYj�d\�]Xda�tỲ]d[\���q��_\j�d]a�almaỲ]d[\aq
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EFGH�IJKL MNONPQNRST�MNUVWNW�XM�UPYSW�QX�WVOOST�NZXV[\�OMXONMST�W]YSSNR�̂XM]NMW�XM�OMXONM�_PQNMYPSẀa Kb MNONPQNRST�RYWMN[PMRW�POOSYcPdSN�SP̂We�WQPQVQNWe�XMRYZPZcNWe�cXRNWe�MVSNW�PZR�MN[VSPQYXZWe�XM�SP̂UVS�XMRNMW�XU�P�OVdSYc�PVQ\XMYQT̀KJ UPYSW�QX�UVMZYW\�Q\N�f̂ ZNM�̂YQ\�PWWVMPZcNW�WPQYWUPcQXMT�QX�Q\N�f̂ ZNM�NgYRNZcYZ[�Q\N�hXZQMPcQXMiW�PdYSYQT�QX�cX_OSNQN�Q\N�jXM]�YZ�cX_OSYPZcN�̂YQ\�PSS�MNkVYMN_NZQ�XU�Q\N�hXZQMPcQ�lXcV_NZQẀKm UPYSW�QX�]NNO�Q\N�nMXoNcQ�UMNN�UMX_�WQMY]NWe�̂XM]�WQXOOP[NWe�WSX̂RX̂ZWe�SXc]XVQWe�XM�XQ\NM�RYWMVOQYgN�PcQYgYQT̀KJ XQ\NM̂YWN�YW�[VYSQT�XU�WVdWQPZQYPS�dMNPc\�XU�P�OMXgYWYXZ�XU�IK YW�PRoVR[NR�P�dPZ]MVOQ�XM�YZWXSgNZQe�XM�_P]N�P�[NZNMPS�PWWY[Z_NZQ�UXM�Q\N�dNZNUYQ�XU�P�hXZQMPcQXMiW�cMNRYQXMWe�P�QMVWQNN�XM�MNcNYgNM�YW�POOXYZQNR�UXM�hXZQMPcQXM�XM�UXM�PZT�XU�YQW�OMXONMQTe�XM�UYSNW�P�ONQYQYXZ�QX�QP]N�PRgPZQP[N�XU�PZT�RNdQXMiW�PcQ�XM�QX�MNXM[PZYpN�VZRNM�dPZ]MVOQcT�XM�WY_YSPM�SP̂ẀqK MNUVWNW�XM�UPYSW�QX�cXMMNcQ�RNUYcYNZQ�jXM]�ONMUXM_NR�dT�YQ̀rK RYWMN[PMRW�Q\N�YZWQMVcQYXZW�XU�Q\N�hXZWQMVcQYXZ�sPZP[NMe�tMc\YQNcQ�XM�X̂ZNM�û\NZ�WVc\�YZWQMVcQYXZW�PMN�dPWNR�XZ�Q\N�MNkVYMN_NZQW�XU�Q\N�hXZQMPcQ�lXcV_NZQWv̀�XMKw XQ\NM̂YWN�RXNW�ZXQ�UVSST�cX_OST�̂YQ\�Q\N�hXZQMPcQ�lXcV_NZQWxy�LJKzKz�j\NZ�PZT�XU�Q\N�MNPWXZW�RNWcMYdNR�YZ�{NcQYXZ�|}x~x|�N�YWQe�PUQNM�cXZWVSQPQYXZ�̂YQ\�Q\N�hXZWQMVcQYXZ�sPZP[NMe�PZR�VOXZ�cNMQYUYcPQYXZ�dT�Q\N�tMc\YQNcQ�Q\PQ�WVUUYcYNZQ�cPVWN�N�YWQW�QX�oVWQYUT�WVc\�PcQYXZe�Q\N�f̂ ZNM�_PTe�̂YQ\XVQ�OMNoVRYcN�QX�PZT�XQ\NM�MY[\QW�XM�MN_NRYNW�XU�Q\N�f̂ ZNM�PZR�PUQNM�[YgYZ[�Q\N�hXZQMPcQXM�PZR�Q\N�hXZQMPcQXMiW�WVMNQTe�YU�PZTe�WNgNZ�RPTWi�WVMNQT�WNgNZ�u�v�RPTWi�̂MYQQNZ�ZXQYcNe�QNM_YZPQN�N_OSXT_NZQ�XU�Q\N�hXZQMPcQXM�PZR�_PTe�WVdoNcQ�QX�PZT�OMYXM�MY[\QW�XU�Q\N�WVMNQT�KL ��cSVRN�Q\N�hXZQMPcQXM�UMX_�Q\N�WYQN�PZR�QP]N�OXWWNWWYXZ�XU�PSS�_PQNMYPSWe�NkVYO_NZQe�QXXSWe�PZR�cXZWQMVcQYXZ�NkVYO_NZQ�PZR�_Pc\YZNMT�Q\NMNXZ�X̂ZNR�dT�Q\N�hXZQMPcQXM̀Kz �P]N�OXWWNWWYXZ�XU�_PQNMYPSW�WQXMNR�XUU�WYQN�dT�Q\N�hXZQMPcQXM̀a Kb �YZYW\�Q\N�jXM]�dT�̂\PQNgNM�MNPWXZPdSN�_NQ\XR�Q\N�f̂ ZNM�_PT�RNN_�N�ONRYNZQx��OXZ�̂MYQQNZ�MNkVNWQ�XU�Q\N�hXZQMPcQXMe�Q\N�f̂ ZNM�W\PSS�UVMZYW\�QX�Q\N�hXZQMPcQXM�P�RNQPYSNR�PccXVZQYZ[�XU�Q\N�cXWQW�YZcVMMNR�dT�Q\N�f̂ ZNM�YZ�UYZYW\YZ[�Q\N�jXM]x�\N�ZXQYcN�OMXgYWYXZ�YZ�Q\YW�{NcQYXZ�|}x~x~�YW�UXM�YZUXM_PQYXZPS�OVMOXWNW�XZST�PZR�YQ�YW�N�OMNWWST�P[MNNR�Q\PQ�Q\N�hXZQMPcQXM�W\PSS�\PgN�ZX�MY[\Q�QX�cVMNxay�LJKzKJ��U�Q\N�VZOPYR�dPSPZcN�XU�Q\N�hXZQMPcQ�{V_�N�cNNRW�cXWQW�XU�UYZYW\YZ[�Q\N�jXM]e�YZcSVRYZ[�cX_ONZWPQYXZ�UXM�Q\N�hXZWQMVcQYXZ�sPZP[NMiW�PZR�tMc\YQNcQiW�uYZcSVRYZ[�Q\NYM�cXZWVSQPZQWiv�WNMgYcNW�PZR�N�ONZWNW�_PRN�ZNcNWWPMT�Q\NMNdTe�PZR�YZcSVRYZ[�f̂ ZNMiW��PQQXMZNTWi�UNNW�uYZcSVRYZ[�UXM�POONPSW�PZR�NZUXMcN_NZQ�XU�Q\N�XdSY[PQYXZW�VZRNM�Q\YW�OMXgYWYXZ�XM�NZUXMcN_NZQ�XU�PZT�oVR[_NZQ�PZR�cXSSNcQYXZ�\NMNVZRNMv�PZR�XQ\NM�RP_P[NW�YZcVMMNR�dT�Q\N�f̂ ZNM�PZR�ZXQ�N�OMNWWST�̂PYgNRe�WVc\�N�cNWW�W\PSS�dN�OPYR�QX�Q\N�hXZQMPcQXMx��U�WVc\�cXWQW�PZR�RP_P[NW�uYZcSVRYZ[�f̂ ZNMiW�PQQXMZNTWi�UNNW�RNWcMYdNR�\NMNYZv�N�cNNR�Q\N�VZOPYR�dPSPZcNe�Q\N�hXZQMPcQXM�W\PSS�OPT�Q\N�RYUUNMNZcN�QX�Q\N�f̂ ZNMx��\N�P_XVZQ�QX�dN�OPYR�QX�Q\N�hXZQMPcQXM�XM�f̂ ZNMe�PW�Q\N�cPWN�_PT�dNe�W\PSSe�VOXZ�POOSYcPQYXZe�dN�cNMQYUYNR�dT�Q\N��ZYQYPS�lNcYWYXZ�sP]NM�PUQNM�cXZWVSQPQYXZ�̂YQ\�Q\N�hXZWQMVcQYXZ�sPZP[NMe�PZR�Q\YW�XdSY[PQYXZ�UXM�OPT_NZQ�W\PSS�WVMgYgN�QNM_YZPQYXZ�XU�Q\N�hXZQMPcQxay�LJKbKL��\N�f̂ ZNM�_PTe�̂YQ\XVQ�cPVWNe�XMRNM�Q\N�hXZQMPcQXM�YZ�̂MYQYZ[�QX�WVWONZRe�RNSPT�XM�YZQNMMVOQ�Q\N�jXM]e�YZ�\̂XSN�XM�YZ�OPMQ�UXM�WVc\�ONMYXR�XU�QY_N�PW�Q\N�f̂ ZNM�_PT�RNQNM_YZNx���\N�hXZQMPcQXM�W\PSS�cXZQYZVN�QX�ONMUXM_�Q\PQ�OXMQYXZ�XU�YQW�jXM]�Q\PQ�\PW�ZXQ�dNNZ�WVWONZRNRe�RNSPTNRe�XM�YZQNMMVOQNRe�PZR�W\PSS�OMXONMST�OMXQNcQ�PZR�WNcVMN�Q\N�OXMQYXZ�XU�YQW�jXM]�WX�WVWONZRNRe�RNSPTNR�XM�YZQNMMVOQNRx
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E�FGHIHJ�KLM�NOPQRSTQ�UVW�SPX�QLM�NOPQRSTQ�KYWM�ZLS[[�\M�SX]VZQMX�̂OR�YPTRMSZMZ�YP�QLM�TOZQ�SPX�QYWM�TSVZMX�\_�ZVZ̀MPZYOPa�XM[S_a�OR�YPQMRRV̀QYOP�VPXMR�UMTQYOP�bcdedbd�fX]VZQWMPQ�Ô�QLM�NOPQRSTQ�UVW�ZLS[[�YPT[VXM�̀RÔYQd�bcdedba�YQ�\MYPg�Mh̀RMZZ[_�SgRMMX�QLSQ�QLM�ijPMR�ZLS[[�YPTVR�PO�[YS\Y[YQ_�QO�NOPQRSTQOR�\_�RMSZOP�Ô�ZVTL�ZVZ̀MPZYOPa�XM[S_�OR�YPQMRRV̀QYOP�MhTM̀Q�QLSQ�NOPQRSTQ�WS_�RMkVMZQ�SP�MhQMPZYOP�Ô�YQZ�QYWM�QO�TOẀ [MQM�YQZ�lORm�YP�STTORXSPTM�jYQL�QLM�NOPQRSTQ�nOTVWMPQZd��oO�SX]VZQWMPQ�ZLS[[�\M�WSXM�QO�QLM�MhQMPQpHF QLSQ�̀MR̂ORWSPTM�YZa�jSZa�OR�jOV[X�LSqM�\MMPa�ZO�ZVZ̀MPXMXa�XM[S_MXa�OR�YPQMRRV̀QMXa�\_�SPOQLMR�TSVZM�ÔR�jLYTL�QLM�NOPQRSTQOR�YZ�RMZ̀OPZY\[MrORHJ QLSQ�SP�MkVYQS\[M�SX]VZQWMPQ�YZ�WSXM�OR�XMPYMX�VPXMR�SPOQLMR�̀ROqYZYOP�Ô�QLYZ�NOPQRSTQdNOPQRSTQr�ORds NOPQRSTQOR�jSYqMZ�YQ�RYgLQZ�QO�SP�SX]VZQWMPQ�\_�ÒMRSQYOP�Ô�SP_�OQLMR�̀ROqYZYOP�Ô�QLM�NOPQRSTQ�nOTVWMPQZtuvw�xyE�FGHGHF�KLM�ijPMR�WS_a�SQ�SP_�QYWMa�QMRWYPSQM�QLM�NOPQRSTQ�̂OR�QLM�ijPMRzZ�TOPqMPYMPTM�SPX�jYQLOVQ�TSVZMd��KMRWYPSQYOP�ZLS[[�\M�M̂̂MTQYqM�YWWMXYSQM[_�V̀OP�XM[YqMR_�Ô�ijPMRzZ�jRYQQMP�POQYTM�QO�NOPQRSTQOR�VP[MZZ�Z̀MTŶYMX�OQLMRjYZM�\_�ijPMR�YP�jRYQYPg�YP�ZVTL�POQYTMdE�FGHGHJ�{̀OP�RMTMỲQ�Ô�jRYQQMP�POQYTM�̂ROW�QLM�ijPMR�Ô�ZVTL�QMRWYPSQYOP�̂OR�QLM�ijPMRzZ�TOPqMPYMPTMa�QLM�NOPQRSTQOR�ZLS[[| HI MhTM̀Q�̂OR�lORm�XYRMTQMX�QO�\M�̀MR̂ORWMX�̀RYOR�QO�QLM�M̂̂MTQYqM�XSQM�Ô�QMRWYPSQYOP�ZQSQMX�YP�QLM�POQYTM�OR�̂OR�UV\TOPQRSTQORZ�̂OR�jLYTL�ijPMR�STTM̀QZ�SZZYgPWMPQ�SZ�̀ROqYXMX�YP�QLM�NOPQRSTQ�nOTVWMPQZ�SPX�Z̀MTŶYMX�YP�QLM�POQYTMa�QMRWYPSQM�S[[�MhYZQYPg�ZV\TOPQRSTQZ�SPX�̀VRTLSZM�ORXMRZ�SPX�MPQMR�YPQO�PO�̂VRQLMR�ZV\TOPQRSTQZ�SPX�̀VRTLSZM�ORXMRZdE�FGHGHI�}P�TSZM�Ô�ZVTL�QMRWYPSQYOP�̂OR�QLM�ijPMRzZ�TOPqMPYMPTMa�QLM�ijPMR�ZLS[[�̀S_�QLM�NOPQRSTQOR�̂OR�lORm�R̀ÒMR[_�MhMTVQMXr�TOZQZ�YPTVRRMX�\_�RMSZOP�Ô�QLM�QMRWYPSQYOPa�YPT[VXYPg�TOZQZ�SQQRY\VQS\[M�QO�QMRWYPSQYOP�Ô�UV\TOPQRSTQZr�SPX�QLM�QMRWYPSQYOP�̂MMa�Ŷ�SP_a�ZMQ�̂ORQL�YP�QLM�fgRMMWMPQd}̂�QLM�NOPQRSTQORzZ�lORm�YZ�ZO�QMRWYPSQMXa�QLM�ijPMR�ZLS[[�POQ�\M�[YS\[M�QO�QLM�NOPQRSTQOR�\_�RMSZOP�Ô�ZVTL�QMRWYPSQYOP�MhTM̀Q�QLSQ�QLM�NOPQRSTQOR�ZLS[[�\M�MPQYQ[MX�QO�S̀_WMPQ�̂OR�QLM�lORm�YQ�LSZ�̀RÒMR[_�MhMTVQMX�QLOVgL�QLM�M̂̂MTQYqM�XSQM�Ô�QMRWYPSQYOP�YP�TOẀ [YSPTM�jYQL�QLM�NOPQRSTQ�nOTVWMPQZa�YPT[VXYPg�RMSZOPS\[M�OqMRLMSX�SPX�̀RÔYQ�OP�ZVTL�lORm�MhMTVQMX�~jYQL�QLM�\SZYZ�̂OR�ZVTL�S̀_WMPQ�SZ�̀ROqYXMX�YP�QLM�NOPQRSTQ�nOTVWMPQZ�r�YQ�\MYPg�SgRMMX�SPX�VPXMRZQOOXa�LOjMqMRa�QLSQ�ijPMR�ZLS[[�YPTVR�PO�OQLMR�[YS\Y[YQ_�QO�NOPQRSTQOR�\_�RMSZOP�Ô�ZVTL�QMRWYPSQYOPa�jYQL�YQ�\MYPg�̂VRQLMR�SgRMMX�SPX�VPXMRZQOOX�QLSQ�QLM�ijPMR�ZLS[[�POQ�\M�RMZ̀OPZY\[M�̂OR�OR�RMkVYRMX�QO�̀S_�NOPQRSTQOR�̂OR�SP_�TOZQZ�OR�XSWSgMZ�̂OR�[OZZ�Ô�SPQYTỲSQMX�OqMRLMSX�SPX�OR�̀RÔYQ�OP�lORm�POQ�̀MR̂ORWMX�OP�STTOVPQ�Ô�SP_�QMRWYPSQYOP�XMZTRY\MX�YP�QLYZ�UMTQYOP�bcdc�SPX�YQZ�ZV\ZMTQYOPZ�|E�FyHFHF�����������H�f�N[SYW�YZ�S�XMWSPX�OR�SZZMRQYOP�\_�OPM�Ô�QLM�̀SRQYMZ�ZMMmYPga�SZ�S�WSQQMR�Ô�RYgLQa�̀S_WMPQ�Ô�WOPM_a�S�TLSPgM�YP�QLM�NOPQRSTQ�KYWMa�OR�OQLMR�RM[YM̂�jYQL�RMZ̀MTQ�QO�QLM�QMRWZ�Ô�QLM�NOPQRSTQd�KLM�QMRW��N[SYW��S[ZO�YPT[VXMZ�OQLMR�XYZ̀VQMZ�SPX�WSQQMRZ�YP�kVMZQYOP�\MQjMMP�QLM�ijPMR�SPX�NOPQRSTQOR�SRYZYPg�OVQ�Ô�OR�RM[SQYPg�QO�QLM�NOPQRSTQd�KLM�RMZ̀OPZY\Y[YQ_�QO�ZV\ZQSPQYSQM�N[SYWZ�ZLS[[�RMZQ�jYQL�QLM�̀SRQ_�WSmYPg�QLM�N[SYWd�KLYZ�UMTQYOP�b�dbdb�XOMZ�POQ�RMkVYRM�QLM�ijPMR�QO�̂Y[M�S�N[SYW�YP�ORXMR�QO�YẀ OZM�[YkVYXSQMX�XSWSgMZ�YP�STTORXSPTM�jYQL�QLM�NOPQRSTQ�nOTVWMPQZdE�FyHFHJ�������������������������������������������������������������������������KLM�ijPMR�SPX�NOPQRSTQOR�ZLS[[�TOWWMPTM�S[[�N[SYWZ�SPX�TSVZMZ�Ô�STQYOP�SgSYPZQ�QLM�OQLMR�SPX�SRYZYPg�OVQ�Ô�OR�RM[SQMX�QO�QLM�NOPQRSTQa�jLMQLMR�YP�TOPQRSTQa�QORQa�\RMSTL�Ô�jSRRSPQ_�OR�OQLMRjYZMa�YP�STTORXSPTM�jYQL�QLM�RMkVYRMWMPQZ�Ô�QLM�\YPXYPg�XYZ̀VQM�RMZO[VQYOP�WMQLOX�ZM[MTQMX�YP�QLM�fgRMMWMPQ�SPX�jYQLYP�QLM�̀MRYOX�Z̀MTŶYMX�\_�S̀ [̀YTS\[M�[Sja�\VQ�YP�SP_�TSZM�POQ�WORM�QLSP�b��_MSRZ�ŜQMR�QLM�XSQM�Ô�UV\ZQSPQYS[�NOẀ [MQYOP�Ô�QLM�lORmd�KLM�ijPMR�SPX�NOPQRSTQOR�jSYqM�S[[�N[SYWZ�SPX�TSVZMZ�Ô�STQYOP�POQ�TOWWMPTMX�YP�STTORXSPTM�jYQL�QLYZ�UMTQYOP�b�dbd�d}Q�YZ�S�TOPXYQYOP�̀RMTMXMPQ�QO�NOPQRSTQORzZ�S\Y[YQ_�QO�̀VRZVM�SP_�N[SYW�QLSQ�jRYQQMP�POQYTM�Ô�QLM�N[SYW�\_�NOPQRSTQOR�YP�ZQRYTQ�TOẀ [YSPTM�jYQL�QLM�RMkVYRMWMPQZ�Ô�QLYZ�UMTQYOP�b�dbd��WVZQ�\M�YPYQYSQMX�\_�jRYQQMP�POQYTM�QO�QLM�ijPMR�jYQL�S�TÒ_�ZMPQ�QO�QLM�NOPZQRVTQYOP��SPSgMR�SPX�fRTLYQMTQd�jYQLYP�QjMPQ_�OPM�~�b��XS_Z�ŜQMR�OTTVRRMPTM�Ô�QLM�MqMPQ�gYqYPg�RYZM�QO�ZVTL�N[SYW�OR�jYQLYP�QjMPQ_�OPM�~�b��XS_Z�ŜQMR�QLM�NOPQRSTQOR�̂YRZQ�RMTOgPY�MZ�QLM�TOPXYQYOP�gYqYPg�RYZM�QO�QLM�
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DEFGHI�JKGLKMNMO�GP�EFQMO�PR�QKFQ�QKM�SJTMO�LFT�UORUMOEV�GTNMPQGWFQM�QKM�DEFGHI�XYZ[�Y\�[]̂ _[\\̀a�Sb�Xc[�[\\[dD[�eYXc�_[\̂[DX�XS�DSdX_fDXS_g\�hYiYdh�Sb�dSXYD[�Sb�D̀ fYZ�XS�Sed[_�f\�_̂SiYj[j�c[_[Yd�f\�f�DSdjYXYSd�̂_[D[j[dX�XS�YX\�fkỲYXa�XS�f\\[_X�S_�SXc[_eY\[�l̂_\l[�fda�D̀ fYZm�XKM�TRQGLM�Rn�DEFGH�PKFEE�PMQ�nROQKo�pqr�QKM�OMFPRTP�nRO�JKGLK�QKM�DRTQOFLQRO�sMEGMNMP�FttGQGRTFE�LRHUMTPFQGRT�JGEE�RO�HFV�sM�tuM�RO�FttGQGRTFE�QGHM�PKRuEt�sM�WOFTQMtv�pwr�QKM�TFQuOM�Rn�QKM�LRPQP�GTNRENMtv�pxr�QKM�DRTQOFLQROgP�UEFT�nRO�HGQGWFQGTW�PuLK�LRPQPv�pyr�Gn�FPLMOQFGTFsEMI�QKM�FHRuTQ�Rn�QKM�URQMTQGFE�DEFGHm�bRO�FTV�DEFGH�GTGQGFQMt�FnQMO�QKM�QGHM�EGHGQ�PMQ�nROQK�GT�QKGP�\MLQGRT�qzmqmw�RO�RQKMOJGPM�TRQ�GT�LRHUEGFTLM�JGQK�QKM�GTnROHFQGRT�OM{uGOMt�sV�QKGP�\MLQGRT�qzmqmwI�DRTQOFLQRO�PKFEE�sM�tMMHMt�QR�KFNM�M|UOMPPEV�JFGNMt�FTV�PuLK�DEFGH�FTt�PKFEE�nROnMGQ�FTV�OGWKQP�QKFQ�GQ�HFV�KFNM�UuOPuFTQ�QR�QKGP�DRTQOFLQ�RO�GT�EFJ�RO�M{uGQV�QR�MNMO�FPPMOQ�RO�RQKMOJGPM�UuOPuM�PuLK�DEFGHm�XKM�OM{uGOMHMTQP�Rn�QKGP�\MLQGRT�FOM�GT�FttGQGRT�QR�DRTQOFLQROgP�RsEGWFQGRT�QR�PQOGLQEV�LRHUEV�JGQK�dMJ�aRO}�\QFQM�[tuLFQGRT�̀FJ�~x�qxm�������������������������������������������������������������������DEFGHP�sV�MGQKMO�QKM�SJTMO�RO�DRTQOFLQROI�JKMOM�QKM�LRTtGQGRT�WGNGTW�OGPM�QR�QKM�DEFGH�GP�nGOPQ�tGPLRNMOMt�UOGRO�QR�M|UGOFQGRT�Rn�QKM�UMOGRt�nRO�LROOMLQGRT�Rn�QKM�eRO}�PMQ�nROQK�GT�\MLQGRT�qwmwmwI�PKFEE�sM�GTGQGFQMt�sV�TRQGLM�QR�QKM�RQKMO�UFOQV�FTt�QR�QKM�YTGQGFE�jMLGPGRT�ZF}MO�JGQK�F�LRUV�PMTQ�QR�QKM�DRTPQOuLQGRT�ZFTFWMO�FTt�fOLKGQMLQI�Gn�QKM�fOLKGQMLQ�GP�TRQ�PMONGTW�FP�QKM�YTGQGFE�jMLGPGRT�ZF}MOm�DEFGHP�sV�MGQKMO�UFOQV�uTtMO�QKGP�\MLQGRT�qzmqmxmq�PKFEE�sM�GTGQGFQMt�JGQKGT�wq�tFVP�FnQMO�RLLuOOMTLM�Rn�QKM�MNMTQ�WGNGTW�OGPM�QR�PuLK�DEFGH�RO�JGQKGT�wq�tFVP�FnQMO�QKM�LEFGHFTQ�nGOPQ�OMLRWTG�MP�QKM�LRTtGQGRT�WGNGTW�OGPM�QR�QKM�DEFGHI�JKGLKMNMO�GP�EFQMOm̂MTtGTW�nGTFE�OMPREuQGRT�Rn�F�DEFGHI�M|LMUQ�FP�RQKMOJGPM�FWOMMt�GT�JOGQGTW�RO�FP�UORNGtMt�GT�\MLQGRT��m��FTt�fOQGLEM�qyI�QKM�DRTQOFLQRO�PKFEE�UORLMMt�tGEGWMTQEV�JGQK�UMOnROHFTLM�Rn�QKM�DRTQOFLQ�FTt�QKM�SJTMO�PKFEE�LRTQGTuM�QR�HF}M�UFVHMTQP�GT�FLLROtFTLM�JGQK�QKM�DRTQOFLQ�jRLuHMTQPm�XKM�fOLKGQMLQ�JGEE�UOMUFOM�DKFTWM�SOtMOP�FTt�GPPuM�DMOQGnGLFQMP�nRO�̂FVHMTQ�GT�FLLROtFTLM�JGQK�QKM�tMLGPGRTP�Rn�QKM�YTGQGFE�jMLGPGRT�ZF}MOm�YQ�GP�uTtMOPQRRtXKFQ�F�NGREFQGRT�Rn�QKGP�UORNGPGRT�sV�DRTQOFLQRO�PKFEE�LFuPM�GOOMUFOFsEM�KFOH�QR�QKM�SJTMOm�����������DEFGHP�sV�MGQKMO�QKM�SJTMO�RO�DRTQOFLQROI�JKMOM�QKM�LRTtGQGRT�WGNGTW�OGPM�QR�QKM�DEFGH�GP�nGOPQ�tGPLRNMOMt�FnQMO�M|UGOFQGRT�Rn�QKM�UMOGRt�nRO�LROOMLQGRT�Rn�QKM�eRO}�PMQ�nROQK�GT�\MLQGRT�qwmwmwI�PKFEE�sM�GTGQGFQMt�sV�TRQGLM�QR�QKM�RQKMO�UFOQVm�YT�PuLK�MNMTQI�TR�tMLGPGRT�sV�QKM�YTGQGFE�jMLGPGRT�ZF}MO�GP�OM{uGOMtm���������DRTQGTuGTW�DRTQOFLQ�̂MOnROHFTLM����������������������������Yn�QKM�DRTQOFLQRO�JGPKMP�QR�HF}M�F�DEFGH�nRO�FT�GTLOMFPM�GT�QKM�DRTQOFLQ�\uHI�JOGQQMT�TRQGLM�FP�UORNGtMt�GT�\MLQGRT�qzmqmw�PKFEE�sM�WGNMT�sMnROM�UORLMMtGTW�QR�M|MLuQM�QKM�UROQGRT�Rn�QKM�eRO}�QKFQ�GP�QKM�Pus�MLQ�Rn�QKM�DEFGHm�̂OGRO�TRQGLM�GP�TRQ�OM{uGOMt�nRO�DEFGHP�OMEFQGTW�QR�FT�MHMOWMTLV�MTtFTWMOGTW�EGnM�RO�UORUMOQV�FOGPGTW�uTtMO�\MLQGRT�q�mym�����������̂MTtGTW�nGTFE�OMPREuQGRT�Rn�F�DEFGHI�M|LMUQ�FP�RQKMOJGPM�FWOMMt�GT�JOGQGTW�RO�FP�UORNGtMt�GT�\MLQGRT��m��FTt�fOQGLEM�qyI�QKM�DRTQOFLQRO�PKFEE�UORLMMt�tGEGWMTQEV�JGQK�UMOnROHFTLM�Rn�QKM�DRTQOFLQ�FTt�QKM�SJTMO�PKFEE�LRTQGTuM�QR�HF}M�UFVHMTQP�GT�FLLROtFTLM�JGQK�QKM�DRTQOFLQ�jRLuHMTQPm�����������XKM�DRTQOFLQ�\uH�FTt�DRTQOFLQ�XGHM�PKFEE�sM�Ft�uPQMt�GT�FLLROtFTLM�JGQK�QKM�YTGQGFE�jMLGPGRT�ZF}MOgP�tMLGPGRTI�Pus�MLQ�QR�QKM�OGWKQ�Rn�MGQKMO�UFOQV�QR�UORLMMt�GT�FLLROtFTLM�JGQK�QKGP�fOQGLEM�qzm�XKM�fOLKGQMLQ�JGEE�GPPuM�DMOQGnGLFQMP�nRO�̂FVHMTQ�GT�FLLROtFTLM�JGQK�QKM�tMLGPGRT�Rn�QKM�YTGQGFE�jMLGPGRT�ZF}MOm~�qzmqmz�����������������������������Yn�QKM�DRTQOFLQRO�JGPKMP�QR�HF}M�F�DEFGH�nRO�FT�GTLOMFPM�GT�QKM�DRTQOFLQ�\uHI�TRQGLM�FP�UORNGtMt�GT�\MLQGRT�qzmqmx�PKFEE�sM�WGNMT�sMnROM�UORLMMtGTW�QR�M|MLuQM�QKM�UROQGRT�Rn�QKM�eRO}�QKFQ�GP�QKM�Pus�MLQ�Rn�QKM�DEFGHm�̂OGRO�TRQGLM�GP�TRQ�OM{uGOMt�nRO�DEFGHP�OMEFQGTW�QR�FT�MHMOWMTLV�MTtFTWMOGTW�EGnM�RO�UORUMOQV�FOGPGTW�uTtMO�\MLQGRT�q�mym�������������������������������������Yn�QKM�DRTQOFLQRO�JGPKMP�QR�HF}M�F�DEFGH�nRO�FT�GTLOMFPM�GT�QKM�DRTQOFLQ�XGHMI�TRQGLM�FP�UORNGtMt�KMOMGT�PKFEE�sM�WGNMT�FP�OM{uGOMt�sV�fOQGLEM���KMOMGTFsRNMm�XKM�DRTQOFLQROgP�DEFGH�PKFEE�GTLEutM�FT�MPQGHFQM�Rn�LRPQ�FTt�Rn�UORsFsEM�MnnMLQ�Rn�tMEFV�RT�UORWOMPP�Rn�QKM�eRO}m�YT�QKM�LFPM�Rn�F�LRTQGTuGTW�tMEFV�RTEV�RTM�DEFGH�GP�TMLMPPFOVm�����������Yn�FtNMOPM�JMFQKMO�LRTtGQGRTP�FOM�QKM�sFPGP�nRO�F�DEFGH�nRO�FttGQGRTFE�QGHMI�PuLK�DEFGH�PKFEE�sM�tRLuHMTQMt�sV�tFQF�PusPQFTQGFQGTW�QKFQ�JMFQKMO�LRTtGQGRTP�JMOM�FsTROHFE�nRO�QKM�UMOGRt�Rn�QGHMI�LRuEt�TRQ�KFNM�sMMT�OMFPRTFsEV�FTQGLGUFQMtI�FTt�KFt�FT�FtNMOPM�MnnMLQ�RT�QKM�PLKMtuEMt�LRTPQOuLQGRTm�����������DEFGHP�nRO�GTLOMFPM�GT�QKM�DRTQOFLQ�XGHM�PKFEE�PMQ�nROQK�GT�tMQFGE�QKM�LGOLuHPQFTLMP�QKFQ�nROH�QKM�sFPGP�nRO�QKM�DEFGHI�QKM�tFQM�uURT�JKGLK�MFLK�LFuPM�Rn�tMEFV�sMWFT�QR�FnnMLQ�QKM�UORWOMPP�Rn�QKM�eRO}I�QKM�tFQM�uURT�JKGLK�MFLK�LFuPM�Rn�tMEFV�LMFPMt�QR�FnnMLQ�QKM�UORWOMPP�Rn�QKM�eRO}�FTt�QKM�TuHsMO�Rn�tFVPg�GTLOMFPM�GT�QKM�DRTQOFLQ�XGHM�
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EFGHIJK�GL�G�EMNLJOPJNEJ�MQ�JGER�LPER�EGPLJ�MQ�KJFGST�URJ�VMNWXGEWMX�LRGFF�YXMZHKJ�LPER�LPYYMXWHN[�KMEPIJNWGWHMN�GL�WRJ�\]NJX�IGS�XJOPHXJ�HNEFPKHN[̂�]RJXJ�GYYXMYXHGWĴ�G�XJZHLJK�EMNLWXPEWHMN�LERJKPFJ�HNKHEGWHN[�GFF�WRJ�GEWHZHWHJL�GQQJEWJK�_S�WRJ�EHXEPILWGNEJL�QMXIHN[�WRJ�_GLHL�MQ�WRJ�VFGHIT�̀abcacbcd�URJ�VMNWXGEWMX�LRGFF�NMW�_J�JNWHWFJK�WM�G�LJYGXGWJ�HNEXJGLJ�HN�WRJ�VMNWXGEW�UHIJ�QMX�JGER�MNJ�MQ�WRJ�NPI_JX�MQ�EGPLJL�MQ�KJFGS�]RHER�IGS�RGZJ�EMNEPXXJNW�MX�HNWJXXJFGWJK�JQQJEWL�MN�WRJ�YXM[XJLL�MQ�WRJ�eMXf̂�MX�QMX�EMNEPXXJNW�KJFGSL�KPJ�WM�WRJ�QGPFW�MQ�WRJ�VMNWXGEWMXT�̀abcacg�VFGHIL�QMX�hKKHWHMNGF�UHIJijklmn�op�qrjkst�pon�qoutmvwmuxkjr�yjsjzmtc�URJ�VMNWXGEWMX�GNK�\]NJX�]GHZJ�VFGHIL�G[GHNLW�JGER�MWRJX�QMX�EMNLJOPJNWHGF�KGIG[JL�GXHLHN[�MPW�MQ�MX�XJFGWHN[�WM�WRHL�VMNWXGEWT�URHL�IPWPGF�]GHZJX�HNEFPKJLca KGIG[JL�HNEPXXJK�_S�WRJ�\]NJX�QMX�XJNWGF�J{YJNLJL̂�QMX�FMLLJL�MQ�PLĴ�HNEMIĴ�YXMQHŴ�QHNGNEHN[̂�_PLHNJLL�GNK�XJYPWGWHMN̂�GNK�QMX�FMLL�MQ�IGNG[JIJNW�MX�JIYFMSJJ�YXMKPEWHZHWS�MX�MQ�WRJ�LJXZHEJL�MQ�LPER�YJXLMNL|�GNKc} KGIG[JL�HNEPXXJK�_S�WRJ�VMNWXGEWMX�QMX�YXHNEHYGF�MQQHEJ�J{YJNLJL�HNEFPKHN[�WRJ�EMIYJNLGWHMN�MQ�YJXLMNNJF�LWGWHMNJK�WRJXĴ�QMX�FMLLJL�MQ�QHNGNEHN[̂�_PLHNJLL�GNK�XJYPWGWHMN̂�GNK�QMX�FMLL�MQ�YXMQHW�J{EJYW�GNWHEHYGWJK�YXMQHW�GXHLHN[�KHXJEWFS�QXMI�WRJ�eMXfTURHL�IPWPGF�]GHZJX�HL�GYYFHEG_FĴ�]HWRMPW�FHIHWGWHMN̂�WM�GFF�EMNLJOPJNWHGF�KGIG[JL�KPJ�WM�JHWRJX�YGXWS~L�WJXIHNGWHMN�HN�GEEMXKGNEJ�]HWR�hXWHEFJ���T���MWRHN[�EMNWGHNJK�HN�WRHL��JEWHMN���T�T��LRGFF�_J�KJJIJK�WM�YXJEFPKJ�G]GXK�MQ�FHOPHKGWJK��JFGS��GIG[JL̂�]RJN�GYYFHEG_FĴ�HN�GEEMXKGNEJ�]HWR�WRJ�XJOPHXJIJNWL�MQ�WRJ�VMNWXGEW��MEPIJNWLT�̀abcacgca��Q�WRJ�VMNWXGEWMX�]HLRJL�WM�IGfJ�G�VFGHI�QMX�GN�HNEXJGLJ�HN�WRJ�VMNWXGEW�UHIĴ�NMWHEJ�GL�YXMZHKJK�HN��JEWHMN���T�T��LRGFF�_J�[HZJNT�URJ�VMNWXGEWMX~L�VFGHI�LRGFF�HNEFPKJ�GN�JLWHIGWJ�MQ�EMLW�GNK�MQ�YXM_G_FJ�JQQJEW�MQ�KJFGS�MN�YXM[XJLL�MQ�WRJ�eMXfT��N�WRJ�EGLJ�MQ�G�EMNWHNPHN[�KJFGS�MNFS�MNJ�VFGHI�HL�NJEJLLGXST�̀abcacgc}��Q�GKZJXLJ�]JGWRJX�EMNKHWHMNL�GXJ�WRJ�_GLHL�QMX�G�VFGHI�QMX�GKKHWHMNGF�WHIĴ�LPER�VFGHI�LRGFF�_J�KMEPIJNWJK�_S�KGWG�LP_LWGNWHGWHN[�WRGW�]JGWRJX�EMNKHWHMNL�]JXJ�G_NMXIGF�QMX�WRJ�YJXHMK�MQ�WHIĴ�EMPFK�NMW�RGZJ�_JJN�XJGLMNG_FS�GNWHEHYGWJK�GNK�RGK�GN�GKZJXLJ�JQQJEW�MN�WRJ�LERJKPFJK�EMNLWXPEWHMNT�̀abcac��ijklmn�op�qrjkst�pon�qoutmvwmuxkjr�yjsjzmtc�URJ�VMNWXGEWMX�GNK�\]NJX�]GHZJ�VFGHIL�G[GHNLW�JGER�MWRJX�QMX�EMNLJOPJNWHGF�KGIG[JL�GXHLHN[�MPW�MQ�MX�XJFGWHN[�WM�WRHL�VMNWXGEWT�URHL�IPWPGF�]GHZJX�HNEFPKJLca KGIG[JL�HNEPXXJK�_S�WRJ�\]NJX�QMX�XJNWGF�J{YJNLJL̂�QMX�FMLLJL�MQ�PLĴ�HNEMIĴ�YXMQHŴ�QHNGNEHN[̂�_PLHNJLL�GNK�XJYPWGWHMN̂�GNK�QMX�FMLL�MQ�IGNG[JIJNW�MX�JIYFMSJJ�YXMKPEWHZHWS�MX�MQ�WRJ�LJXZHEJL�MQ�LPER�YJXLMNL|�GNKc} KGIG[JL�HNEPXXJK�_S�WRJ�VMNWXGEWMX�QMX�YXHNEHYGF�MQQHEJ�J{YJNLJL�HNEFPKHN[�WRJ�EMIYJNLGWHMN�MQ�YJXLMNNJF�LWGWHMNJK�WRJXĴ�QMX�FMLLJL�MQ�QHNGNEHN[̂�_PLHNJLL�GNK�XJYPWGWHMN̂�GNK�QMX�FMLL�MQ�YXMQHW�J{EJYW�GNWHEHYGWJK�YXMQHW�GXHLHN[�KHXJEWFS�QXMI�WRJ�eMXfTURJ�VMNLWXPEWHMN��GNG[JX̂�hXERHWJEW�GNK�MX�WRJ�\]NJX�IGŜ�_PW�GXJ�NMW�M_FH[GWJK�WM̂�NMWHQS�WRJ��PXJWS�MQ�WRJ�NGWPXJ�GNK�MX�JLWHIGWJK�GIMPNW�MQ�GNS�VFGHI�WRGW�WRJ�\]NJX�MX�MWRJXL�IGS�RGZJ�G[GHNLW�VMNWXGEWMXT���Q�LPER�VFGHI�XJFGWJL�WM�G�YMLLH_HFHWS�MQ�G�VMNWXGEWMX~L�KJQGPFW�WJXIHNGWHMN̂�WRJ�VMNLWXPEWHMN��GNG[JX̂�hXERHWJEŴ�GNK�MX�\]NJX�IGŜ�_PW�GXJ�NMW�M_FH[GWJK�WM�NMWHQS�WRJ��PXJWS�GNK�XJOPJLW�WRJ��PXJWS~L�GLLHLWGNEJ�HN�XJLMFZHN[�WRJ�EMNWXMZJXLSTURHL�IPWPGF�]GHZJX�HL�GYYFHEG_FĴ�]HWRMPW�FHIHWGWHMN̂�WM�GFF�EMNLJOPJNWHGF�KGIG[JL�KPJ�WM�JHWRJX�YGXWS~L�WJXIHNGWHMN�HN�GEEMXKGNEJ�]HWR�hXWHEFJ���T��MWRHN[�EMNWGHNJK�HN�WRHL��JEWHMN���T�T��LRGFF�_J�KJJIJK�WM�YXJEFPKJ�GLLJLLIJNW�MQ�FHOPHKGWJK�KGIG[JL̂�]RJN�GYYFHEG_FĴ�HN�GEEMXKGNEJ�]HWR�WRJ�XJOPHXJIJNWL�MQ�WRJ�VMNWXGEW��MEPIJNWLT̀�abcac�����������������������VMNWXGEWMX�GEfNM]FJK[JL�WRGW�KJFGSL�GXJ�EMIIMN�WM�EMNLWXPEWHMN�YXM�JEWL�MQ�WRHL�NGWPXĴ�WRGW�WRJ��XG]HN[L�GNK��YJEHQHEGWHMNL�GNK�MWRJX�VMNWXGEW��MEPIJNWL�QMX�WRJ��XM�JEW�IGS�_J�HNEMIYFJWJ�GNK�MX�EMNWGHN�JXXMXL�GNK�KHLEXJYGNEHJL�]RHER�]HFF�NJEJLLHWGWJ�WRJ�HLLPGNEJ�MQ�VRGN[J�\XKJXL�WM�EMXXJEW�J{HLWHN[�KJQHEHJNEHJL̂�WRGW�ERGN[JL�WM�WRJ��XG]HN[L�GNK��YJEHQHEGWHMNL�MQWJN�XJOPHXJ�J{WJNLHZJ�GNK�WHIJ�EMNLPIHN[�XJZHJ]L�_S�IGNS�HNKHZHKPGFL�_JQMXJ�WRJS�IGS�_J�GYYXMZJK�MX�XGWHQHJK̂�WRGW�WRJ�YXMEJLLHN[�MQ��RMY��XG]HN[L�IGS�_J�HNMXKHNGWJFS�LFM]̂�WRGW�WRJXJ�IGS�_J�KJFGŜ�HIYGEŴ�RHNKXGNEJ�MX�HNWJXQJXJNEJ�QXMI�MWRJX��XHIJ�VMNWXGEWMXL�MX�MWRJX�LJYGXGWJ�EMNWXGEWMXL�XJWGHNJK�_S�\]NJX�MX�ZHLHWMXL�WM�WRJ��XM�JEW�LHWJ�MX�QXMI�KHXJEWHMNL�[HZJN�MX�NMW�[HZJN�_S�WRJ�VMNLWXPEWHMN��GNG[JX̂�\]NJX�MX�hXERHWJEŴ�MX�GNS�MQ�WRJHX�EMNLPFWGNWL̂�HNEFPKHN[�LERJKPFHN[�GNK�EMMXKHNGWHMN�MQ�WRJ�eMXf̂�GNK�WRGW�VMNWXGEWMX�IGS�JNEMPNWJX�GKZJXLJ�]JGWRJX�EMNKHWHMNL�MX�QMXEJ�IG�JPXJ�JZJNWL̂�]RJWRJX�MX�NMW�QMXJLJJG_FJ�MX�GNWHEHYGWJK���GFF�MQ�]RHER�LRGFF�_J�KJJIJK��VMNWJIYFGWJK��JFGSL��T��hEEMXKHN[FŜ�GNK�NMW]HWRLWGNKHN[�GNS�MWRJX�YXMZHLHMNL�MQ�WRHL��P_EMNWXGEŴ�J{EJYW�WM�WRJ�J{WJNW��J{YXJLLFS�YXMRH_HWJK�_S�FG]̂�WRJ�VMNWXGEWMX�J{YXJLLFS�G[XJJL�NMW�WM�IGfJ�GNK�RJXJ_S�]GHZJL�GNS�VFGHÎ�GNK�EMNWXGEWPGFFS�GLLPIJL�WRJ�XHLf�MQ̂�GNS�GNK�GFF�FMLL�GNK�J{YJNLJ�GNK�KGIG[JL�QMX�KJFGŜ�HNWJXQJXJNEĴ�RHNKXGNEJ�MX�
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EFGHIJ�JK�JLM�GNKONMPP�KQ�EJP�RKNST�UKPP�KQ�GNKVWIJEXEJY�KN�MQQEIEMZIYT�UKPP�KQ�GNKQEJT�M[JMZVMV�LKFM�KQQEIM�KXMNLMHV�KN�HZY�EZINMHPMV�IKPJP�\EZIUWVEZO�]WJ�ZKJ�UEFEJMV�JK�EZINMHPMV�UH]KN�KN�FHJMNEHU�IKPJP̂T�QKN�KN�KZ�HIIKWZJ�KQ�HZY�VMUHYT�K]PJNWIJEKZT�EZJMNQMNMZIM�KN�LEZVNHZIMT�KN�KJLMN�EFGHIJP�JK�JLM�GMNQKNFHZIM�KQ�EJP�RKNS�QKN�HZY�NMHPKZ�_LHJPKMXMNT�EZIUWVEZO�_EJLKWJ�UEFEJHJEKZ�̀KZJMFGUHJMV�aMUHYPT�EJ�]MEZO�WZVMNPJKKV�JLM�NEPS�QKN�HUU�UKPP�HZV�M[GMZPM�QKN�VMUHY�LHXEZO�]MMZ�HZJEIEGHJMV�]Y�̀KZJNHIJKNbP�M[MIWJEKZ�KQ�JLEP�cW]IKZJNHIJd�ef�ec�ghijkcelga�fjkf�mn�hnmgfkop�og̀ nqgop�hkp�rg�nrfkemga�rp�fjg�̀nmfok̀ fno�sno�kmp�agtkp�kukemcf�fjg�nRmgoT�no�̀nmcfov̀ fenm�hkmkugo�no�kò jefg̀ f�rkcga�nm�kmp�ogkcnm�kma�fjkf�fjg�ǹmfok̀ fnobc�cntg�oghgapT�es�kiionioekfgT�ec�kaaefenmkt�fehg�sno�̀nhitgfenm�ns�fjg�RnowT�JLM�HFKWZJ�KQ�_LEIL�PLHUU�]M�PW]xMIJ�JK�JLM�GNKIMVWNMP�PMJ�QKNJL�EZ�JLEP�̀KZJNHIJd�fLM�EZJMZJ�KQ�JLEP�PMIJEKZ�EP�JK�HXKEV�GNKJNHIJMV�IKPJUY�UEJEOHJEKZ�HP�JK�_LMJLMN�VMUHYPT�PLKWUV�JLMY�KIIWNT�_MNM�HZJEIEGHJMV�KN�WZHZJEIEGHJMVT�QKNMPMMH]UM�KN�WZQKNMPMMH]UMT�NMHPKZH]UM�KN�WZNMHPKZH]UM�KN�HP�JK�_LMJLMN�KN�ZKJ�JLMY�_MNM�JLM�QHWUJ�KQ�̀KZJNHIJKNT�KJLMN�iNEFM�̀KZJNHIJKNPT�n_ZMNT�̀KZPJNWIJEKZ�hHZHOMNT�kNILEJMIJT�KJLMN�IKZJNHIJKNP�KN�JLMEN�NMGNMPMZJHJEXMPd��̀KZJNHIJKN�HONMMP�JLHJ�HUU�PWIL�VMUHYPT�NMOHNVUMPP�KQ�VWNHJEKZT�HNM�_EJLEZ�JLM�IKZJMFGUHJEKZ�KQ�JLM�GHNJEMPd��̀KZJNHIJKN�LHP�IMNJEQEMV�JLHJ�EJ�LHP�IKZPEVMNMVT�HP�HZ�M[GMNEMZIMV�IKZJNHIJKNT�JLM�NEPS�KQ�MZIKWZJMNEZO�PWIL�VMUHYP�EZ�NMHILEZO�HONMMFMZJ�_EJL�n_ZMN�KZ�JLM�̀KZJNHIJ�cWF�QKN�JLM�RKNSdyz{|�}~���������̀UHEFPT�M[IUWVEZO�JLKPM�_LMNM�JLM�IKZVEJEKZ�OEXEZO�NEPM�JK�JLM�̀UHEF�EP�QENPJ�VEPIKXMNMV�HQJMN�M[GENHJEKZ�KQ�JLM�GMNEKV�QKN�IKNNMIJEKZ�KQ�JLM�RKNS�PMJ�QKNJL�EZ�cMIJEKZ���d�d��KN�HNEPEZO�WZVMN�cMIJEKZP���d�T���d�T�HZV���d�T�PLHUU�]M�NMQMNNMV�JK�JLM�eZEJEHU�aMIEPEKZ�hHSMN�QKN�EZEJEHU�VMIEPEKZd�fLM�kNILEJMIJ�_EUU�PMNXM�HP�JLM�eZEJEHU�aMIEPEKZ�hHSMNT�WZUMPP�KJLMN_EPM�EZVEIHJMV�EZ�JLM�kONMMFMZJd�g[IMGJ�QKN�JLKPM�̀UHEFP�M[IUWVMV�]Y�JLEP�cMIJEKZ���d�d�T�HZ�EZEJEHU�VMIEPEKZ�PLHUU�]M�NM�WENMV�HP�H�IKZVEJEKZ�GNMIMVMZJ�JK�FMVEHJEKZ�KQ�HZY�̀UHEFd�̀UHEF�HNEPEZO�GNEKN�JK�JLM�VHJM�KQ�QEZHU�GHYFMZJ�EP�VWMd�eQ�HZ�EZEJEHU�VMIEPEKZ�LHP�ZKJ�]MMZ�NMZVMNMV�_EJLEZ����VHYP�HQJMN�JLM�̀UHEF�LHP�]MMZ�NMQMNNMV�JK�JLM�eZEJEHU�aMIEPEKZ�hHSMNT�JLM�GHNJY�HPPMNJEZO�JLM�̀UHEF�FHY�VMFHZV�FMVEHJEKZ�HZV�]EZVEZO�VEPGWJM�NMPKUWJEKZ�_EJLKWJ�H�VMIEPEKZ�LHXEZO�]MMZ�NMZVMNMVd�vZUMPP�JLM�eZEJEHU�aMIEPEKZ�hHSMN�HZV�HUU�HQQMIJMV�GHNJEMP�HONMMT�JLM�eZEJEHU�aMIEPEKZ�hHSMN�_EUU�ZKJ�VMIEVM�VEPGWJMP�]MJ_MMZ�JLM�̀KZJNHIJKN�HZV�GMNPKZP�KN�MZJEJEMP�KJLMN�JLHZ�JLM�n_ZMNdyz{|�}����������fLM�eZEJEHU�aMIEPEKZ�hHSMN�_EUU�NMZVMN�HZ�EZEJEHU�VMIEPEKZ�HGGNKXEZO�KN�NMxMIJEZO�JLM�̀UHEFT�̀UHEF�KN�EZVEIHJEZO�JLHJ�JLM�eZEJEHU�aMIEPEKZ�hHSMN�EP�WZH]UM�JK�NMPKUXM�JLM�̀UHEFd�fLEP�EZEJEHU�VMIEPEKZ�PLHUU�\�̂�]M�EZ�_NEJEZO��\�̂�PJHJM�JLM�NMHPKZP�JLMNMQKN��HZV�\�̂�ZKJEQY�JLM�GHNJEMPT�JLM�̀KZPJNWIJEKZ�hHZHOMNT�HZV�JLM�kNILEJMIJT�EQ�JLM�kNILEJMIJ�EP�ZKJ�PMNXEZO�HP�JLM�eZEJEHU�aMIEPEKZ�hHSMNT�KQ�HZY�ILHZOM�EZ�JLM�̀KZJNHIJ�cWF�KN�̀KZJNHIJ�fEFM�KN�]KJLd�fLM�EZEJEHU�VMIEPEKZ�PLHUU�]M�QEZHU�HZV�]EZVEZO�KZ�JLM�GHNJEMP�]WJ�PW]xMIJ�JK�FMVEHJEKZ�HZVT�EQ�JLM�GHNJEMP�QHEU�JK�NMPKUXM�JLMEN�VEPGWJM�JLNKWOL�FMVEHJEKZT�JK�]EZVEZO�VEPGWJM�NMPKUWJEKZd��������������������������̀UHEFPT�VEPGWJMPT�KN�KJLMN�FHJJMNP�EZ�IKZJNKXMNPY�HNEPEZO�KWJ�KQ�KN�NMUHJMV�JK�JLM�̀KZJNHIJT�M[IMGJ�JLKPM�_HEXMV�HP�GNKXEVMV�QKN�EZ�cMIJEKZP��d��d�T��d��d�T�HZV���d�d�T�PLHUU�]M�PW]xMIJ�JK�FMVEHJEKZ�HP�H�IKZVEJEKZ�GNMIMVMZJ�JK�]EZVEZO�VEPGWJM�NMPKUWJEKZd���������fLM�GHNJEMP�PLHUU�MZVMHXKN�JK�NMPKUXM�JLMEN�̀UHEFP�]Y�FMVEHJEKZ�_LEILT�WZUMPP�JLM�GHNJEMP�FWJWHUUY�HONMM�KJLMN_EPMT�PLHUU�]M�HVFEZEPJMNMV�]Y�JLM�kFMNEIHZ�kN]EJNHJEKZ�kPPKIEHJEKZ�EZ�HIIKNVHZIM�_EJL�EJP�̀KZPJNWIJEKZ�eZVWPJNY�hMVEHJEKZ�iNKIMVWNMP�EZ�MQQMIJ�KZ�JLM�VHJM�KQ�JLM�kONMMFMZJd�k�NM�WMPJ�QKN�FMVEHJEKZ�PLHUU�]M�FHVM�EZ�_NEJEZOT�VMUEXMNMV�JK�JLM�KJLMN�GHNJY�JK�JLM�̀KZJNHIJT�HZV�QEUMV�_EJL�JLM�GMNPKZ�KN�MZJEJY�HVFEZEPJMNEZO�JLM�FMVEHJEKZd�fLM�NM�WMPJ�FHY�]M�FHVM�IKZIWNNMZJUY�_EJL�JLM�QEUEZO�KQ�]EZVEZO�VEPGWJM�NMPKUWJEKZ�GNKIMMVEZOP�]WJT�EZ�PWIL�MXMZJT�FMVEHJEKZ�PLHUU�GNKIMMV�EZ�HVXHZIM�KQ�]EZVEZO�VEPGWJM�NMPKUWJEKZ�GNKIMMVEZOPT�_LEIL�PLHUU�]M�PJHYMV�GMZVEZO�FMVEHJEKZ�QKN�H�GMNEKV�KQ����VHYP�QNKF�JLM�VHJM�KQ�QEUEZOT�WZUMPP�PJHYMV�QKN�H�UKZOMN�GMNEKV�]Y�HONMMFMZJ�KQ�JLM�GHNJEMP�KN�IKWNJ�KNVMNd�eQ�HZ�HN]EJNHJEKZ�EP�PJHYMV�GWNPWHZJ�JK�JLEP�cMIJEKZ���d�d�T�JLM�GHNJEMP�FHY�ZKZMJLMUMPP�GNKIMMV�JK�JLM�PMUMIJEKZ�KQ�JLM�HN]EJNHJKN\P̂�HZV�HONMM�WGKZ�H�PILMVWUM�QKN�UHJMN�GNKIMMVEZOPd���������gEJLMN�GHNJY�FHYT�_EJLEZ����VHYP�QNKF�JLM�VHJM�JLHJ�FMVEHJEKZ�LHP�]MMZ�IKZIUWVMV�_EJLKWJ�NMPKUWJEKZ�KQ�JLM�VEPGWJM�KN����VHYP�HQJMN�FMVEHJEKZ�LHP�]MMZ�VMFHZVMV�_EJLKWJ�NMPKUWJEKZ�KQ�JLM�VEPGWJMT�VMFHZV�EZ�_NEJEZO�JLHJ�JLM�KJLMN�GHNJY�QEUM�QKN�]EZVEZO�VEPGWJM�NMPKUWJEKZd�eQ�PWIL�H�VMFHZV�EP�FHVM�HZV�JLM�GHNJY�NMIMEXEZO�JLM�VMFHZV�QHEUP�JK�QEUM�QKN�]EZVEZO�VEPGWJM�NMPKUWJEKZ�_EJLEZ����VHYP�HQJMN�NMIMEGJ�JLMNMKQT�JLMZ�]KJL�GHNJEMP�_HEXM�JLMEN�NEOLJP�JK�]EZVEZO�VEPGWJM�NMPKUWJEKZ�GNKIMMVEZOP�_EJL�NMPGMIJ�JK�JLM�EZEJEHU�VMIEPEKZd
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E�FGHIHJ�KLM�NOPQRMS�SLOTT�SLOPM�QLM�UMVROQWPXS�YMM�OZV�OZ[�YRTRZ\�YMMS�M]̂OTT[_�KLM�UMVROQRWZ�SLOTT�̀M�LMTV�RZ�QLM�NTOaM�bLMPM�QLM�cPWdMaQ�RS�TWaOQMVe�̂ZTMSS�OZWQLMP�TWaOQRWZ�RS�Û Q̂OTT[�O\PMMV�̂NWZ_�f\PMMUMZQS�PMOaLMV�RZ�UMVROQRWZ�SLOTT�M̀�MZYWPaMÒTM�OS�SMQQTMUMZQ�O\PMMUMZQS�RZ�OZ[�aŴPQ�LOgRZ\�d̂PRSVRaQRWZ�QLMPMWY_E�FGHJ�hijklimlknoE�FGHJHF�pY�QLM�NOPQRMS�LOgM�SMTMaQMV�OP̀RQPOQRWZ�OS�QLM�UMQLWV�YWP�̀RZVRZ\�VRSN̂QM�PMSWT̂QRWZ�RZ�QLM�f\PMMUMZQe�OZ[�qTORU�Ŝ d̀MaQ�QWe�̀̂Q�ZWQ�PMSWTgMV�̀[e�UMVROQRWZ�SLOTT�̀M�Ŝ d̀MaQ�QW�OP̀RQPOQRWZ�bLRaLe�̂ZTMSS�QLM�NOPQRMS�Û Q̂OTT[�O\PMM�WQLMPbRSMe�SLOTT�̀M�OVURZRSQMPMV�̀[�QLM�fUMPRaOZ�fP̀RQPOQRWZ�fSSWaROQRWZ�RZ�OaaWPVOZaM�bRQL�RQS�qWZSQP̂aQRWZ�pZV̂SQP[�fP̀RQPOQRWZ�r̂TMS�RZ�MYYMaQ�WZ�QLM�VOQM�WY�QLM�f\PMMUMZQ_�KLM�fP̀RQPOQRWZ�SLOTT�̀M�aWZV̂aQMV�RZ�QLM�NTOaM�bLMPM�QLM�cPWdMaQ�RS�TWaOQMVe�̂ZTMSS�OZWQLMP�TWaOQRWZ�RS�Û Q̂OTT[�O\PMMV�̂NWZ_�f�VMUOZV�YWP�OP̀RQPOQRWZ�SLOTT�̀M�UOVM�RZ�bPRQRZ\e�VMTRgMPMV�QW�QLM�WQLMP�NOPQ[�QW�QLM�qWZQPOaQe�OZV�YRTMV�bRQL�QLM�NMPSWZ�WP�MZQRQ[�OVURZRSQMPRZ\�QLM�OP̀RQPOQRWZ_�KLM�NOPQ[�YRTRZ\�O�ZWQRaM�WY�VMUOZV�YWP�OP̀RQPOQRWZ�Û SQ�OSSMPQ�RZ�QLM�VMUOZV�OTT�qTORUS�QLMZ�sZWbZ�QW�QLOQ�NOPQ[�WZ�bLRaL�OP̀RQPOQRWZ�RS�NMPURQQMV�QW�̀M�VMUOZVMV_E�FGHJHFHF�f�VMUOZV�YWP�OP̀RQPOQRWZ�SLOTT�̀M�UOVM�ZW�MOPTRMP�QLOZ�aWZâPPMZQT[�bRQL�QLM�YRTRZ\�WY�O�PM]̂MSQ�YWP�UMVROQRWZe�̀̂Q�RZ�ZW�MgMZQ�SLOTT�RQ�̀M�UOVM�OYQMP�QLM�VOQM�bLMZ�QLM�RZSQRQ̂QRWZ�WY�TM\OT�WP�M]̂RQÒTM�NPWaMMVRZ\S�̀OSMV�WZ�QLM�qTORU�bŴTV�̀M�̀OPPMV�̀[�QLM�ONNTRaÒTM�SQOQ̂QM�WY�TRURQOQRWZS_�tWP�SQOQ̂QM�WY�TRURQOQRWZS�N̂PNWSMSe�PMaMRNQ�WY�O�bPRQQMZ�VMUOZV�YWP�OP̀RQPOQRWZ�̀[�QLM�NMPSWZ�WP�MZQRQ[�OVURZRSQMPRZ\�QLM�OP̀RQPOQRWZ�SLOTT�aWZSQRQ̂QM�QLM�RZSQRQ̂QRWZ�WY�TM\OT�WP�M]̂RQÒTM�NPWaMMVRZ\S�̀OSMV�WZ�QLM�qTORU_E�FGHJHu�KLM�ObOPV�PMZVMPMV�̀[�QLM�OP̀RQPOQWP�WP�OP̀RQPOQWPS�SLOTT�̀M�YRZOTe�OZV�d̂V\UMZQ�UO[�̀M�MZQMPMV�̂NWZ�RQ�RZ�OaaWPVOZaM�bRQL�ONNTRaÒTM�TOb�RZ�OZ[�aŴPQ�LOgRZ\�d̂PRSVRaQRWZ�QLMPMWY_E�FGHJHI�KLM�YWPM\WRZ\�O\PMMUMZQ�QW�OP̀RQPOQM�OZV�WQLMP�O\PMMUMZQS�QW�OP̀RQPOQM�bRQL�OZ�OVVRQRWZOT�NMPSWZ�WP�MZQRQ[�V̂T[�aWZSMZQMV�QW�̀[�NOPQRMS�QW�QLM�f\PMMUMZQe�SLOTT�̀M�SNMaRYRaOTT[�MZYWPaMÒTM�̂ZVMP�ONNTRaÒTM�TOb�RZ�OZ[�aŴPQ�LOgRZ\�d̂PRSVRaQRWZ�QLMPMWY_E�FGHJHJ�vnownxkymlkno�ni�znkoy{iE�FGHJHJHF�|̂ d̀MaQ�QW�QLM�P̂TMS�WY�QLM�fUMPRaOZ�fP̀RQPOQRWZ�fSSWaROQRWZ�WP�WQLMP�ONNTRaÒTM�OP̀RQPOQRWZ�P̂TMSe�MRQLMP�NOPQ[�UO[�aWZSWTRVOQM�OZ�OP̀RQPOQRWZ�aWZV̂aQMV�̂ZVMP�QLRS�f\PMMUMZQ�bRQL�OZ[�WQLMP�OP̀RQPOQRWZ�QW�bLRaL�RQ�RS�O�NOPQ[�NPWgRVMV�QLOQ�}~��QLM�OP̀RQPOQRWZ�O\PMMUMZQ�\WgMPZRZ\�QLM�WQLMP�OP̀RQPOQRWZ�NMPURQS�aWZSWTRVOQRWZe�}���QLM�OP̀RQPOQRWZS�QW�M̀�aWZSWTRVOQMV�Ŝ S̀QOZQROTT[�RZgWTgM�aWUUWZ�]̂MSQRWZS�WY�TOb�WP�YOaQe�OZV�}���QLM�OP̀RQPOQRWZS�MUNTW[�UOQMPROTT[�SRURTOP�NPWaMV̂POT�P̂TMS�OZV�UMQLWVS�YWP�SMTMaQRZ\�OP̀RQPOQWP}S�_E�FGHJHJHu�|̂ d̀MaQ�QW�QLM�P̂TMS�WY�QLM�fUMPRaOZ�fP̀RQPOQRWZ�fSSWaROQRWZ�WP�WQLMP�ONNTRaÒTM�OP̀RQPOQRWZ�P̂TMSe�MRQLMP�NOPQ[�UO[�RZaT̂VM�̀[�dWRZVMP�NMPSWZS�WP�MZQRQRMS�Ŝ S̀QOZQROTT[�RZgWTgMV�RZ�O�aWUUWZ�]̂MSQRWZ�WY�TOb�WP�YOaQ�bLWSM�NPMSMZaM�RS�PM]̂RPMV�RY�aWUNTMQM�PMTRMY�RS�QW�̀M�OaaWPVMV�RZ�OP̀RQPOQRWZe�NPWgRVMV�QLOQ�QLM�NOPQ[�SŴ\LQ�QW�̀M�dWRZMV�aWZSMZQS�RZ�bPRQRZ\�QW�ŜaL�dWRZVMP_�qWZSMZQ�QW�OP̀RQPOQRWZ�RZgWTgRZ\�OZ�OVVRQRWZOT�NMPSWZ�WP�MZQRQ[�SLOTT�ZWQ�aWZSQRQ̂QM�aWZSMZQ�QW�OP̀RQPOQRWZ�WY�OZ[�aTORUe�VRSN̂QM�WP�WQLMP�UOQQMP�RZ�]̂MSQRWZ�ZWQ�VMSaPR̀MV�RZ�QLM�bPRQQMZ�aWZSMZQ_E�FGHJHJHI�KLM��bZMP�OZV�qWZQPOaQWP�\POZQ�QW�OZ[�NMPSWZ�WP�MZQRQ[�UOVM�O�NOPQ[�QW�OZ�OP̀RQPOQRWZ�aWZV̂aQMV�̂ZVMP�QLRS�|MaQRWZ�~�_�e�bLMQLMP�̀[�dWRZVMP�WP�aWZSWTRVOQRWZe�QLM�SOUM�PR\LQS�WY�dWRZVMP�OZV�aWZSWTRVOQRWZ�OS�QLWSM�WY�QLM��bZMP�OZV�qWZQPOaQWP�̂ZVMP�QLRS�f\PMMUMZQ_
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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 2024 through June 2025. 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

Lakeland Central School Dist
 
Thomas Farlow, Project Manager
Tetra Tech Archs & Engs
10 Brown Road
Ithaca    NY 14850

Schedule Year 2024 through 2025
Date Requested 10/10/2023
PRC# 2023012134

Location 1086 East Main Street
Project ID# 276721-23001
Project Type Reconstruction to Multiple School Buildings - Phase 1

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


 



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

 
 

www.labor.ny.gov.       PW 16      Ask.PWAsk@labor.ny.gov

Kathy Hochul, Governor Roberta Reardon, Commissioner

Lakeland Central School Dist
 
Thomas Farlow, Project Manager
Tetra Tech Archs & Engs
10 Brown Road
Ithaca    NY 14850

Schedule Year 2024 through 2025
Date Requested 10/10/2023
PRC# 2023012134

Location 1086 East Main Street
Project ID# 276721-23001
Project Type Reconstruction to Multiple School Buildings - Phase 1

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


 



 
  
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

Page 19

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Sep 01 2024 PRC Number 2023012134



Westchester County General Construction

Boilermaker 09/01/2024

JOB DESCRIPTION  Boilermaker DISTRICT  4
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Sullivan, Ulster, Westchester

WAGES
Per Hour: 07/01/2024 01/01/2025

Boilermaker $ 67.38 $ 68.88

Repairs & Renovations 67.38 68.88

Repairs & Renovation: Includes Repairing, Renovating replacement of parts to an existing unit(s).

SUPPLEMENTAL BENEFITS
Per Hour:

Boilermaker 33.5% of hourly 33.5% of Hourly
Repair & Renovations Wage Paid Wage Paid

+ $ 26.85 + $26.85

NOTE: "Hourly Wage Paid" shall include any and all premium(s) pay.

Repairs & Renovation Includes replacement of parts and repairs & renovation of existing unit.

OVERTIME PAY
See (*B, O, **U) on OVERTIME PAGE
Note:* Includes 9th & 10th hours, double for 11th or more.
         ** Labor Day ONLY, if worked.

Repairs & Renovation see (B,E,Q) on OT Page

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 12, 15, 25, 26, 29) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage per hour:
(1/2) Year Terms at the following percentage of Boilermaker's Wage

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

Supplemental Benefits Per Hour:

33.5% of Hourly 33.5% of Hourly
Wage Paid Plus Wage Paid Plus
Amount Below Amount Below

1st Term $ 20.36 $ 20.36
2nd Term 21.28 21.28
3rd Term 22.22 22.22
4th Term 23.12 23.12
5th Term 24.07 24.07
6th Term 25.00 25.00
7th Term 25.93 25.93

NOTE: "Hourly Wage Paid" shall include any and all premium(s)
4-5

Carpenter 09/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Putnam, Queens, Richmond, Rockland, Suffolk, Westchester

WAGES
Per hour: 07/01/2024
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Piledriver $ 60.59
+ 10.00*

Dockbuilder $ 60.59
+ 10.00*

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 45.79

OVERTIME PAY
See (B, E2, O) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE.

Paid: for 1st & 2nd yr.
Apprentices See (5,6,11,13,25)

Overtime: See (5,6,11,13,25) on HOLIDAY PAGE.

REGISTERED APPRENTICES
Wages per hour
(1)year terms:

1st 2nd 3rd 4th
$26.98 $32.58 $40.96 $49.35
+ 5.50* + 5.50* + 5.50* + 5.50*

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

Supplemental benefits per hour:

All Terms: $ 32.34
8-1556 Db

Carpenter 09/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Rockland, Suffolk, Westchester

WAGES
Per hour: 07/01/2024

Carpet/Resilient
Floor Coverer $ 55.05

+ 8.25*
*This portion of the benefit is NOT subject to the SAME PREMIUM as shown for overtime.

INCLUDES HANDLING & INSTALLATION OF ARTIFICIAL TURF AND SIMILAR TURF INDOORS/OUTDOORS.

SUPPLEMENTAL BENEFITS
Per hour:

$ 39.45

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

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE.

Paid for 1st & 2nd yr.
Apprentices See (5,6,11,13,16,18,19,25)
Overtime: See (5,6,11,13,16,18,19,25) on HOLIDAY PAGE.

REGISTERED APPRENTICES
Wage per hour - (1) year terms:

1st 2nd 3rd 4th
$ 25.20 $ 28.20 $ 32.45 $ 40.33
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+ 1.85* + 2.35* + 2.85* + 3.85*

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

Supplemental benefits per hour:

1st 2nd 3rd 4th
$ 15.22 $ 16.22 $ 19.32 $ 20.32

8-2287

Carpenter 09/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Westchester

WAGES
Per Hour: 07/01/2024

Marine Construction:

Marine Diver $ 75.46
+ 10.00*

Marine Tender $ 55.00
+ 10.00*

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

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 45.65

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

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 13, 16, 18, 19, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:
One (1) year terms.

1st year $ 26.98
+ 5.50*

2nd year 32.58
+ 5.50*

3rd year 40.96
+ 5.50*

4th year 49.35
+ 5.50*

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

Supplemental Benefits
Per Hour:

All terms $ 32.20
8-1456MC

Carpenter 09/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Putnam, Queens, Richmond, Rockland, Suffolk, Westchester

WAGES
Per hour: 07/01/2024
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Building
Millwright $ 59.35

+ 13.12*

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

SUPPLEMENTAL BENEFITS
Per hour:

Millwright $ 45.41

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

HOLIDAY
Paid: See (18, 19) on HOLIDAY PAGE
Paid: See (18,19) on HOLIDAY PAGE.

Overtime See (5,6,8,11,13,18,19,25) on HOLIDAY PAGE.

REGISTERED APPRENTICES
Wages per hour:
One (1) year terms:

1st. 2nd. 3rd. 4th.
$ 32.16 $ 37.61 $ 43.06 $ 53.96
+ 7.08* + 8.25* + 9.42* + 11.76*

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

Supplemental benefits per hour:
One (1) year terms:

1st. 2nd. 3rd. 4th.
$ 30.56 $ 33.09 $ 36.27 $ 40.69

8-740.1

Carpenter 09/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
Per Hour:

07/01/2024

Timberman $ 55.59
+ 10.26*

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

SUPPLEMENTAL BENEFITS
Per Hour:

07/01/2024

$ 44.96

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

HOLIDAY
Overtime: See (5, 6, 11, 13, 25) on HOLIDAY PAGE
Paid: See (1) on HOLIDAY PAGE.

Paid: for 1st & 2nd yr.
Apprentices See (5,6,11,13,25)

Overtime: See (5,6,11,13,25) on HOLIDAY PAGE.

REGISTERED APPRENTICES
Wages per hour:
One ( 1 ) year terms:

1st 2nd 3rd 4th
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$24.96 $30.07 $37.72 $45.38
+ 5.55* + 5.55* + 5.55* + 5.55*

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

Supplemental benefits per hour:
All terms $ 31.95

8-1556 Tm

Carpenter 09/01/2024

JOB DESCRIPTION  Carpenter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Rockland, Westchester

PARTIAL COUNTIES
Orange:  South of but including the following, Waterloo Mills, Slate Hill, New Hampton, Goshen, Blooming Grove, Mountainville, east to the
Hudson River.
Putnam:  South of but including the following, Cold Spring, TompkinsCorner, Mahopac, Croton Falls, east to Connecticut border.
Suffolk:  West of Port Jefferson and Patchogue Road to Route 112 to the Atlantic Ocean.

WAGES
Per hour: 07/01/2024

Core Drilling:
Driller $ 46.25

+ 3.25*

Driller Helper $ 36.28
+ 3.25*

Note: Hazardous Waste Pay Differential:
      For Level C, an additional 15% above wage rate per hour
      For Level B, an additional 15% above wage rate per hour
      For Level A, an additional 15% above wage rate per hour
Note: When required to work on water: an additional $ 3.00 per hour.

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

SUPPLEMENTAL BENEFITS

Per hour:

Driller and Helper $ 30.24

OVERTIME PAY
See (B, G, P) on OVERTIME PAGE

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

8-1536-CoreDriller

Carpenter - Building / Heavy&Highway 09/01/2024

JOB DESCRIPTION  Carpenter - Building / Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

WAGES
WAGES:(per hour)
Applies to CAPRENTER BUILDING/HEAVY & HIGHWAY/TUNNEL:

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

Base Wage $ 42.76 $ 1.25** $ 1.25**
+$6.62*

*For all hours paid straight or premium.
**To be allocated at a later date.

SHIFT WORK
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SHIFT DIFFERENTIAL: When it is mandated by a Government Agency irregular or off shift can be worked. The Carpenter shall receive an
additional fifteen percent (15%) of wage plus applicable benefits.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 31.60

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

HOLIDAY
BUILDING:
Paid: See ( 1 ) on HOLIDAY PAGE.
Overtime: See ( 5, 6, 16, 25 ) on HOLIDAY PAGE.
- Holidays that fall on Sunday will be observed Monday.

HEAVY&HIGHWAY/TUNNEL:
Paid: See ( 5, 6, 25 ) on HOLIDAY PAGE
Overtime: See ( 5, 6 ) on HOLIDAY PAGE
- Holidays that fall on Sunday will be observed Monday
- Must be employed during the five (5) work days immediately preceding a holiday or during the five (5) work days following the paid holiday
to receive holiday pay
- If Employee is entitled to a paid holiday, the Employee is paid the Holiday wage and supplemental benefits whether they work or not.  If
Employee works the Holiday, the Employee will receive holiday pay (including supplemental benefits), plus the applicable premium wage for
working the Holiday. If Employee works in excess of 8 hours on Holiday, then benefits will be paid for any hours in excess of 8 hours.

REGISTERED APPRENTICES
1 year terms at the following wage rates:

1st 2nd 3rd 4th
$ 21.38 $ 25.66 $ 29.93 $ 34.21
+3.84* +3.84* +3.84* +3.84*

*For all hours paid straight or premium

SUPPLEMENTAL BENEFITS per hour:

All terms $ 16.25
11-279.1B/HH

Electrician 09/01/2024

JOB DESCRIPTION  Electrician DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, New York, Queens, Richmond, Westchester

WAGES
Per hour: 07/01/2024

Service Technician $ 37.40

Service and Maintenance on Alarm and Security Systems.

Maintenance, repair and /or replacement of defective (or damaged) equipment on, but not limited to, Burglar - Fire - Security - CCTV - Card
Access - Life Safety Systems and associated devices. (Whether by service contract of T&M by customer request.)

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker:  $ 21.85

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

HOLIDAY
Paid: See (5, 6, 11, 15, 16, 17, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 17, 25, 26) on HOLIDAY PAGE

9-3H

Electrician 09/01/2024

JOB DESCRIPTION  Electrician DISTRICT  8
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ENTIRE COUNTIES
Westchester

WAGES
Per hour: 07/01/2024 04/17/2025

*Electrician/A-Technician $ 56.75 $ 58.75
Teledata 56.75 58.75

*All new installations of wiring, conduit, junction boxes and light fixtures for projects with a base bid of more than $325,000. For projects with
a base bid of $325,000 or less, see Maintenance and Repair rates.

Note: On a job where employees are required to work on bridges over navigable waters, transmission towers, light poles, bosun chairs,
swinging scaffolds , etc. 40 feet or more above the water or ground or under compressed air, or tunnel projects under construction or where
assisted breathing apparatus is required, they will be paid at the rate of time and one-half for such work except on normal pole line or
building construction work.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker $ 59.39 $61.09

OVERTIME PAY
See (A, G, *J, P) on OVERTIME PAGE
*NOTE:  Emergency work on Sunday and Holidays is at the time and one-half overtime rate.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
(1) year terms at the following wage rates:

07/01/2024 04/17/2025
1st term $ 16.00 $16.00
2nd term 17.00 17.00
3rd term 19.00 19.00
4th term 21.00 21.00
MIJ 1-12 months 26.50 26.50
MIJ 13-18 months 30.00 30.00

Supplemental Benefits per hour:
07/01/2024 04/17/2025

1st term $ 12.40 $ 12.72
2nd term 15.07 15.89
3rd term 16.40 17.23
4th term 17.73 18.57
MIJ 1-12 months 15.72 15.89
MIJ 13-18 months 16.17 16.29

8-3/W

Electrician 09/01/2024

JOB DESCRIPTION  Electrician DISTRICT  8
ENTIRE COUNTIES
Westchester

WAGES
Per hour

07/01/2024 04/17/2025
Electrician -M $ 30.00 $ 30.00
H - Telephone 30.00 30.00

All work with a base bid amount of $325,000 or less. Including repairs and /or replacement of defective electrical and teledata equipment, all
work necessary to retrofit, service, maintain and repair all kinds of lighting fixtures and local lighting controls, and washing and cleaning of
foregoing fixtures.

*If the project exceeds $375,000 due to changes in the scope of work, an Electrician/A Technician must be part of the labor ratio.

SUPPLEMENTAL BENEFITS
07/01/2024 04/17/2025

Electrician &
H - Telephone $ 16.17 $ 16.29
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OVERTIME PAY
See (B, G, *J, P) on OVERTIME PAGE
*Note: Emergency work on Sunday and Holidays is at the time and one-half overtime rate.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE

8-3m

Elevator Constructor 09/01/2024

JOB DESCRIPTION  Elevator Constructor DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk

PARTIAL COUNTIES
Rockland:  Entire County except for the Township of Stony Point
Westchester:  Entire County except for the Townships of Bedford, Lewisboro, Cortland, Mt. Kisco, North Salem, Pound Ridge, Somers and
Yorktown.

WAGES
Per hour:

07/01/2024 03/17/2025

Elevator Constructor $ 80.35 $ 83.37

Modernization &
Service/Repair 63.16 65.54

SUPPLEMENTAL BENEFITS
Per Hour:

Elevator Constructor $ 46.367 $ 47.654

Modernization & 45.217 46.470
Service/Repairs

OVERTIME PAY
Constructor See ( D, M, T ) on OVERTIME PAGE.

Modern/Service See ( B, F, S ) on OVERTIME PAGE.

HOLIDAY
Paid: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
WAGES PER HOUR:

6 MONTH TERMS:

1st Term* 2nd & 3rd Term* 4th & 5th Term 6th & 7th Term 8th & 9th Term
  50%   50%   55%   65% 75%

* Note: 1st, 2nd, 3rd Terms are based on Average wage of Constructor, Modernization & Service.
              Terms 4 thru 9 Based on Journeyman's wage of classification Working in.

SUPPLEMENTAL BENEFITS:
07/01/2024 03/17/2025

Elevator Constructor
1st Term $ 0.00 $ 0.00
2nd & 3rd Term 36.15 36.90
4th & 5th Term 37.19 37.99
6th & 7th Term 38.80 39.70
8th & 9th Term 40.41 41.40

Modernization &
Service/Repair
1st Term $ 0.00 $ 0.00
2nd & 3rd Term 36.15 36.90
4th & 5th Term 37.19 37.99
6th & 7th Term 38.80 39.70

Page 27

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Sep 01 2024 PRC Number 2023012134  Westchester County



8th & 9th Term 40.41 41.40
4-1

Elevator Constructor 09/01/2024

JOB DESCRIPTION  Elevator Constructor DISTRICT  1
ENTIRE COUNTIES
Columbia, Dutchess, Greene, Orange, Putnam, Sullivan, Ulster

PARTIAL COUNTIES
Delaware:  Towns of Andes, Bovina, Colchester, Davenport, Delhi, Harpersfield, Hemdon, Kortright, Meredith, Middletown, Roxbury,
Hancock & Stamford
Rockland:  Only the Township of Stony Point.
Westchester:  Only the Townships of Bedford, Lewisboro, Cortland, Mt. Kisco, North Salem, Pound Ridge, Somers and Yorktown.

WAGES
Per Hour 07/01/2024 01/01/2025

Mechanic $ 70.15 $ 73.07

Helper 70% of Mechanic 70% of Mechanic
Wage Rate Wage Rate

SUPPLEMENTAL BENEFITS
Per hour

07/01/2024 01/01/2025
Journeyworker/Helper

$ 37.885* $ 38.435*

(*)Plus 6% of regular hourly if less than 5 years of service. Plus 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 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:
0-6 mo* 6-12 mo 2nd yr 3rd yr 4th yr
50 % 55 % 65 % 70 % 80 %

(*)Plus 6% of the hourly rate, no additional supplemental benefits.

Supplemental Benefits per hour worked:

Same as Journeyperson/Helper
1-138

Glazier 09/01/2024

JOB DESCRIPTION  Glazier DISTRICT  8
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Sullivan, Ulster, Westchester

WAGES
Per hour:

07/01/2024 05/01/2025
Additional

Glazier, Glass Tinting $ 63.28 $ 1.11***
and Window Film
Scaffolding, including 67.28
swing scaffold
*Mechanical Equipment 64.28
**Repair & Maintenance 30.76

*Mechanical equipment, scissor jacks, man lifts, booms & buckets 30' or more, but not pipe scaffolding.
**Repair & Maintenance- All repair & maintenance work on a particular building whenever performed, where the total  cumulative Repair &
Maintenance contract value is under $193,000.
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***To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour: 7/01/2024

Glazier, Glass Tinting $ 42.13
Window Film, Scaffolding
and Mechanical Equipment

Repair & Maintenance 24.62

OVERTIME PAY
See (B, E, Q, V) on OVERTIME PAGE
For 'Repair & Maintenance' see (B, B2, I, S) on overtime page.

HOLIDAY
Paid: See (5, 6, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
For 'Repair & Maintenance'
Paid: See(5, 6, 16, 25)
Overtime: See(5, 6, 16, 25)

REGISTERED APPRENTICES
Wage per hour:
(1) year terms at the following wage rates:

7/01/2024

1st term $ 22.34
2nd term 30.64
3rd term 40.87
4th term 50.14

Supplemental Benefits:
(Per hour)
1st term $ 19.27
2nd term 27.34
3rd term 32.85
4th term 36.01

8-1087 (DC9 NYC)

Insulator - Heat & Frost 09/01/2024

JOB DESCRIPTION  Insulator - Heat & Frost DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
Per Hour: 07/01/2024

Insulators
Heat & Frost $ 71.01

SUPPLEMENTAL BENEFITS
Per Hour:

Insulators $ 36.76
Heat & Frost

OVERTIME PAY
See (B, E, *Q, V) on OVERTIME PAGE
* Triple time for Labor Day (If worked)

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 25, 26) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages:
1 year terms.
Wages Per Hour:

1st 2nd 3rd 4th
$ 31.96 $ 39.06 $ 46.16 $ 53.26
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Supplemental Benefits:

$ 16.56 $ 20.23 $ 23.91 $ 27.06
4-12

Insulator - Heat & Frost 09/01/2024

JOB DESCRIPTION  Insulator - Heat & Frost DISTRICT  8
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Westchester

WAGES
Per hour: 07/01/2024

Insulator $ 60.85

Discomfort & 63.92
Additional Training**

Fire Stop Work* 32.97

* Applies on all exclusive Fire Stop Work (When contract is for Fire Stop work only). No apprentices on these contracts only.

**Applies to work requiring; garb or equipment worn against the body not customarily worn by insulators; psychological evaluation ;special
training, including but not limited to "Yellow Badge" radiation training

Note: Additional $0.50 per hour for work 30 feet or more above floor or ground level.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 38.25

Discomfort &
Additional Training 40.32
Fire Stop Work:
    Journeyworker 19.48

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Note: Last working day preceding Christmas and New Years day, workers shall work no later than 12:00 noon and shall receive 8 hrs pay.

Overtime: See ( 2*, 4, 6, 16, 25 ) on HOLIDAY PAGE.
*Note: Labor Day triple time if worked.

REGISTERED APPRENTICES
(1) year terms:

Insulator Apprentices:
1st 2nd 3rd 4th

$ 32.97 $ 38.54 $ 44.12 $ 49.70

Discomfort & Additional Training Apprentices:
1st 2nd 3rd 4th

$ 34.51 $ 40.38 $ 46.27 $ 52.16

Supplemental Benefits paid per hour:

Insulator Apprentices:
  1st term $ 19.48
  2nd term 23.23
  3rd term 26.98
  4th term 30.74

Discomfort & Additional Training Apprentices:
  1st term $ 20.50
  2nd term 24.47
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  3rd term 28.43
  4th term 32.39

8-91

Ironworker 09/01/2024

JOB DESCRIPTION  Ironworker DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
Per Hour: 07/01/2024 01/01/2025

Additional
Stone Derrickmen Rigger $ 75.40  $ 1.64*

Stone Handset
Derrickman 72.55  1.11*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:

Stone Derrickmen Rigger $ 45.52

Stone Handset  44.76
Derrickman

OVERTIME PAY
See (B, D1, *E, Q, **V) on OVERTIME PAGE
*Time and one-half shall be paid for all work on Saturday up to eight (8) hours and double time shall be paid for all work thereafter.
** Benefits same premium as wages on Holidays only

HOLIDAY
Paid: See (18) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 25) on HOLIDAY PAGE
Work stops at schedule lunch break with full day's pay.

REGISTERED APPRENTICES
Wage per hour:

Stone Derrickmen Rigger:
1st 2nd 3rd 4th

07/01/2024 $ 37.20 $ 53.28 $ 59.32 $ 65.36

Supplemental Benefits:
Per hour:
07/01/2024 23.27 34.39 34.39 34.39

Stone Handset:

1/2 year terms at the following hourly wage rate:
1st 2nd 3rd 4th

07/01/2024 $ 35.78 $ 51.04 $ 56.79 $ 62.55

Supplemental Benefits:
Per hour:
07/01/2024 22.95 34.08 34.08 34.08

9-197D/R

Ironworker 09/01/2024

JOB DESCRIPTION  Ironworker DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
Per Hour: 07/01/2024 01/01/2025

Ornamental $ 47.65 Additional
Chain Link Fence 47.65  $ 1.25/hr*
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Guide Rail 47.65

(*)To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker: $ 66.29

OVERTIME PAY
See (B, B1, Q, V) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
1 year terms

07/01/2024
1st Term $ 25.98
2nd Term 28.45
3rd Term 30.80
4th Term 34.39

Supplemental Benefits per hour:
1st Term $ 16.29
2nd Term 18.29
3rd Term 19.29
4th Term 20.29

4-580-Or

Ironworker 09/01/2024

JOB DESCRIPTION  Ironworker DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
PER HOUR:

07/01/2024 01/01/2025

Ironworker: Additional
Structural $ 57.20 $ 1.75/Hr.*
Bridges
Machinery

(*)To be allocated at a later date.

SUPPLEMENTAL BENEFITS
PER HOUR PAID:

Journeyman $ 89.85

OVERTIME PAY
See (B, B1, Q, *V) on OVERTIME PAGE
*NOTE: Benefits are calculated for every hour paid.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 18, 19) on HOLIDAY PAGE

REGISTERED APPRENTICES
WAGES PER HOUR:

6 month terms at the following rate:

1st $ 30.23
2nd 30.83
3rd - 6th 31.44

Supplemental Benefits
PER HOUR PAID: 62.47

4-40/361-Str

Ironworker 09/01/2024
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JOB DESCRIPTION  Ironworker DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

PARTIAL COUNTIES
Rockland:  Southern section - south of Convent Road and east of Blue Hills Road.

WAGES
Per hour: 07/01/2024

Reinforcing &
Metal Lathing $ 56.95

"Base" Wage 55.20
plus $ 1.75

"Base" Wage is used to calculate overtime hours only.

SUPPLEMENTAL BENEFITS
Per hour:
Reinforcing & $ 44.63
Metal Lathing

OVERTIME PAY
See (B, E, Q, *X) on OVERTIME PAGE
*Only $23.50 per Hour for non worked hours

Supplemental Benefit Premiums for Overtime Hours worked:

Time & One Half $ 51.13
Double Time 57.63

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 13, *18, **19, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
(1) year terms at the following wage rates:

Prior to 01/01/2020:
1st term 2nd term 3rd term 4th Term

Wage Per Hour:
$ 22.55 $ 28.38 $ 34.68 $ 37.18

"Base" Wage
$21.00 $26.80 $33.10 $35.60

plus $1.55 plus $1.58 plus $1.58 plus $1.58

"Base" Wage is used to calculate overtime hours ONLY.

SUPPLEMENTAL BENIFITS
Per Hour:

1st term 2nd term 3rd term 4th Term
$18.17 $21.34 $22.00 $22.50

After 01/01/2020:
1st term 2nd term 3rd term 4th Term

Wage Per Hour:
$ 22.55 $ 23.60 $ 24.60 $ 25.65

"Base" Wage
$21.00 $22.00 $23.00 $24.00

plus $1.55 plus $1.60 plus $1.60 plus $1.65

"Base" Wage is used to calculate overtime hours ONLY.

SUPPLEMENTAL BENIFITS
Per Hour:

1st term 2nd term 3rd term 4th Term
$18.40 $17.40 $16.45 $15.45
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4-46Reinf

Laborer - Building 09/01/2024

JOB DESCRIPTION  Laborer - Building DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

WAGES
Per hour 07/01/2024

Laborer $ 43.40
plus $5.45**

Laborer/Asbestos & Hazardous
Materials Removal $ 45.05*

plus $5.45**

* Abatement/Removal of:
    - Lead based or lead containing paint on materials to be repainted is classified as Painter.
    - Asbestos containing roofs and roofing material is classified as Roofer.

** This portion is not subject to overtime premium.

NOTE: Upgrade/Material condition work plan for work performed during non-outage under a wage formula of 90% wage/100% fringe benefits
at nuclear power plants.

SUPPLEMENTAL BENEFITS
Per hour: 07/01/2024

Journeyworker $ 31.95

OVERTIME PAY
See (B, E, E2, Q, *V) on OVERTIME PAGE
*Note: For Sundays and Holidays worked benefits are at the same premium as wages.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
LABORER ONLY
Hourly terms at the following wage:

Level A Level B Level C Level D
0-1000 1001-2000 2001-3000 3001-4000

$ 28.08 $ 31.90 $ 35.72 $ 39.54

Supplemental Benefits per hour:

Apprentices
  All terms $ 23.60

8-235/B

Laborer - Heavy&Highway 09/01/2024

JOB DESCRIPTION  Laborer - Heavy&Highway DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

WAGES
 **PUTNAM: APPLIES TO ALL HEAVY & HIGHWAY WORK EXCLUDING HIGHWAYS, STREETS, AND BRIDGES**
----------------------------------------------------------------------------------------------------------------------------------------------------------------

GROUP I: Blaster, Quarry Master, Curbs/Asphalt Screedman, Pipe Jacking and Boring Operations Operator, Qualified Dead Condition Pipe
Fuser (B Mechanic)

GROUP II: Burner, Drillers(jumbo, joy, wagon, air track, hydraulic), Drill  Operator, Self Contained Rotary Drill, Curbs, Raker, Bar Person,
Concrete Finisher.
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GROUP III: Pavement Breakers, Jeeper Operator, Jack Hammer, Pneumatic Tools (all), Gas Driller, Guniting, Railroad Spike Puller,
Pipelayer, Chain Saw, Deck winches on scows, Power Buggy Operator, Power Wheelbarrow Operator, Bar Person Helper, Compressed
Airlance, Water Jet Lance.

GROUP IV: Concrete Laborers, Asph. Worker, Rock Scaler, Vibrator Oper., Bit Grinder, Air Tamper, Pumps, Epoxy (adhesives, fillers and
troweled on), Barco Rammer, Concrete Grinder, Crack Router Operator, Guide Rail-digging holes and placing concrete and demolition when
not to be replaced, distribution of materials and tightening of bolts.

GROUP V: Drillers Helpers, Common Laborer, Mason Tenders, Signal Person, Pit Person, Truck Spotter, Powder Person,
Landscape/Nursery Person, Dump Person, Temp. Heat.

GROUP VIA: Asbestos/Toxic Waste Laborer-All removal (Roads, Tunnels, Landfills, etc.) Confined space laborer, Bio-remediation, Phyto-
remediation, Lead or Hazardous material, Abatement Laborer.

Wages:(per hour) 07/01/2024

 GROUP I $ 50.62*
 GROUP II 49.27*
 GROUP III 48.87*
 GROUP IV 48.52*
 GROUP V 48.17*
 GROUP VIA 50.17*
 Operator Qualified
 Gas Mechanic(A Mech) 60.62*
 Flagperson 41.82*

*NOTE: To calculate overtime premiums, deduct $0.10 from above wages

SHIFT WORK
A shift premium will be paid on Public Work contracts for off-shift or irregular shift work when mandated by the NYS D.O.T. or other
Governmental Agency contracts. Employees shall receive an additional 15% per hour above current rate for all regular and irregular shift
work. Premium pay shall be calculated using the 15% per hour differential as base rate.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker:
  First 40 Hours
       Per Hour $ 27.78
  Over 40 Hours
       Per Hour  21.03

OVERTIME PAY
See (B, E, P, R, S) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE
NOTE: For Holiday Overtime: 5, 6 - Code 'S' applies

For Holiday Overtime: 8, 15, 25, 26 - Code 'R' applies

REGISTERED APPRENTICES
1st term 2nd term 3rd term 4th term

1-1000hrs 1001-2000hrs 2001-3000hrs 3001-4000hrs
07/01/2024 $ 28.07 $ 33.12 $ 37.94 $ 42.76

Supplemental Benefits per hour:
  1st term $ 3.85 - After 40 hours: $ 3.50
  2nd term $ 3.95 - After 40 hours: 3.50
  3rd term $ 4.45 - After 40 hours: 3.90
  4th term $ 5.00 - After 40 hours: 4.40

8-60H/H

Laborer - Tunnel 09/01/2024

JOB DESCRIPTION  Laborer - Tunnel DISTRICT  11

ENTIRE COUNTIES
Columbia, Dutchess, Greene, Orange, Otsego, Putnam, Rockland, Sullivan, Ulster, Westchester

PARTIAL COUNTIES
Chenango:  Townships of Columbus, Sherburne and New Berlin.
Delaware:  Townships of Andes, Bovina, Middletown, Roxbury, Franklin, Hamden, Stamford, Delhi, Kortright, Harpersfield, Merideth and
Davenport.
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WAGES
Class 1: All support laborers/sandhogs working above the shaft or tunnel.

Class 2: All laborers/sandhogs working in the shaft or tunnel.

Class 4: Safety Miners

Class 5: Site work related to Shaft/Tunnel

WAGES: (per hour)

07/01/2024 06/01/2025
Class 1 $ 57.05 $ 58.55
Class 2 59.20 60.70
Class 4 65.60 67.10
Class 5 49.90 51.40

Toxic and hazardous waste, lead abatement and asbestos abatement work will be paid an additional $ 3.00 an hour.

SHIFT WORK
SHIFT DIFFERENTIAL...On all Government mandated irregular shift work:

- Employee shall be paid at time and one half the regular rate Monday through Friday.
- Saturday shall be paid at 1.65 times the regular rate.
- Sunday shall be paid at 2.15 times the regular rate.

SUPPLEMENTAL BENEFITS
Per hour:

Benefit 1 $ 36.98 $ 38.23
Benefit 2 55.39 59.99
Benefit 3 74.58 76.73

Benefit 1 applies to straight time hours, paid holidays not worked.
Benefit 2 applies to over 8 hours in a day (M-F), irregular shift work hours worked, and Saturday hours worked.
Benefit 3 applies to Sunday and Holiday hours worked.

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

HOLIDAY
Paid: See (5, 6, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 15, 16, 25) on HOLIDAY PAGE
When a recognized Holidays falls on Saturday or Sunday, holidays falling on Saturday shall be recognized or observed on Friday and
holidays falling on Sunday shall be recognized or observed on Monday.  Employees ordered to work on the Saturday or Sunday of the
holiday or on the recognized or the observed Friday or Monday for those holidays falling on Saturday or Sunday shall receive double time the
established rate and benefits for the holiday.

REGISTERED APPRENTICES
FOR APPRENTICE RATES, refer to the appropriate Laborer Heavy & Highway wage rate contained in the wage schedule for the County
and location where the work is to be performed.

11-17/60/235/754Tun

Lineman Electrician 09/01/2024

JOB DESCRIPTION  Lineman Electrician DISTRICT  6
ENTIRE COUNTIES
Westchester

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.

Crane Operators: Operation of any type of crane on line projects.
Crawler Backhoe: Operation of tracked excavator/crawler backhoe with 1/2 yard bucket or larger on line projects.
Digging Machine Operator: All other digging equipment and augering on line projects.
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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 apply to electrical overhead and underground distribution and maintenance work and overhead and underground transmission
line work, electrical substations, switching structures, continuous pipe-type underground fluid or gas filled transmission conduit and cable
installations, maintenance jobs or projects, railroad catenary installations and maintenance, third rail installations, the bonding of rails and the
installation of fiber optic cable. Includes access matting for line work.

Per hour: 07/01/2024

Group A:
Lineman, Tech, Welder $ 61.91
Crane, Crawler Backhoe 61.91
Cable Splicer-Pipe Type 68.10
Cert. Welder-Pipe Type 65.01

Group B:
Digging Mach Operator 55.72
Tractor Trailer Driver 52.62
Groundman, Truck Driver 49.53
Equipment Mechanic 49.53
Flagman 37.15

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

SHIFT WORK
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%

SUPPLEMENTAL BENEFITS
Per hour worked (but also required on non-worked holidays):

07/01/2024

Group A $ 30.90
*plus 7% of
 the hourly
 wage paid

Group B $ 26.90
*plus 7% of
 the hourly
 wage paid

*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 emergency work designated by the Dept. of Jurisdiction.
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.
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REGISTERED APPRENTICES
WAGES per hour: 1000 hour terms at the following percentage of the applicable Journeyworker's Lineman wage.

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

SUPPLEMENTAL BENEFITS per hour:
07/01/2024

$ 26.90
*plus 7% of
 the hourly
 wage paid

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

Lineman Electrician - Teledata 09/01/2024

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).
07/01/2024 01/01/2025

Cable Splicer $ 39.24 $ 40.81
Installer, Repairman $ 37.24 $ 38.73
Teledata Lineman $ 37.24 $ 38.73
Tech., Equip. Operator $ 37.24 $ 38.73
Groundman $ 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.

SHIFT WORK
THE FOLLOWING RATES APPLY WHEN THE CONTRACTING AGENCY MANDATES MULTIPLE SHIFTS OF AT LEAST FIVE (5) DAYS
DURATION ARE WORKED. WHEN TWO (2) OR THREE (3) SHIFTS ARE WORKED THE FOLLOWING RATES APPLY:

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

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

Journeyworker $ 5.70 $ 5.70
   *plus 3% of *plus 3% of
    the hour  the hour
    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) on OVERTIME PAGE
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 09/01/2024

Page 38

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Sep 01 2024 PRC Number 2023012134  Westchester County



JOB DESCRIPTION  Lineman Electrician - Traffic  Signal,  Lighting DISTRICT  6
ENTIRE COUNTIES
Westchester

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.

Crane Operators: Operation of any type of crane on Traffic Signal/Lighting projects.
Crawler Backhoe: Operation of tracked excavator/crawler backhoe with 1/2 yard bucket or larger on Traffic Signal/Lighting projects.
Digging Machine Operator: All other digging equipment and augering on Traffic Signal/Lighting projects.

A Groundman/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.

Per hour: 07/01/2024

Group A:
Lineman, Technician $ 55.95
Crane, Crawler Backhoe 55.95
Certified Welder 58.75

Group B:
Digging Machine 50.36
Tractor Trailer Driver 47.56
Groundman, Truck Driver 44.76
Equipment Mechanic 44.76
Flagman 33.57

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.

SHIFT WORK
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%

SUPPLEMENTAL BENEFITS
Per hour worked:

07/01/2024

Group A $ 30.90
*plus 7% of
the hourly
 wage paid

Group B $ 26.90
*plus 7% of
 the hourly
 wage paid

*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 emergency work designated by the Dept. of Jurisdiction.
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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 and Governor of NYS Election Day.
Overtime:    See ( 5, 6, 8, 13, 25 ) on HOLIDAY PAGE and 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 Journeyworker's Lineman wage.

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

SUPPLEMENTAL BENEFITS per hour:
07/01/2024

$ 26.90
*plus 7% of
 the hourly
 wage paid

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

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Nassau, Rockland, Suffolk, Westchester

WAGES
Per hour: 07/01/2024 12/02/2024

Additional
Tile Setters $ 63.91 $ 0.71*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

$ 27.66*
+ $8.50

* This portion of benefits subject to same premium rate as shown for overtime wages.

OVERTIME PAY
See (B, E, Q, V) on OVERTIME PAGE
Work beyond 10 hours on Saturday shall be paid at double the hourly wage rate.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage per hour:

(750 hour) term at the following wage rate:
Term:
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
1- 751- 1501- 2251- 3001- 3751- 4501- 5251- 6001- 6501-
750 1500 2250 3000 3750 4500 5250 6000 6750 7000

07/01/2024
$22.19 $27.21 $34.45 $39.46 $43.07 $46.58 $50.23 $55.24 $57.71 $62.00

Supplemental Benefits per hour:

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

07/01/2024
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$12.55* $12.55* $15.36* $15.36* $16.36* $17.86* $18.86* $18.86* $18.86* $24.11*
+$.76 +$.81 +$.91 +$.96 +$1.43 +$1.48 +$1.91 +$1.97 +$4.57 +$5.18

* This portion of benefits subject to same premium rate as shown for overtime wages.
9-7/52A

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

PARTIAL COUNTIES
Orange:  Only the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 47.44
Cement Mason 47.44
Plasterer/Stone Mason 47.44
Pointer/Caulker 47.44

Additional $1.00 per hour for power saw work
Additional $0.50 per hour for swing scaffold or staging work

SHIFT WORK
SHIFT WORK: When shift work or an irregular workday is mandated or required by state, federal, county, local or other governmental
agency contracts, the following premiums apply:

Irregular workday requires 15% premium
Second shift an additional 15% of wage plus benefits to be paid
Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.50

OVERTIME PAY
OVERTIME:
Cement Mason See ( B, E, Q, W ) on OVERTIME PAGE.
All Others See ( B, E, Q ) on OVERTIME PAGE.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
Whenever any of the above holidays fall on Sunday, they will be observed on Monday.  Whenever any of the above holidays fall on
Saturday, they will be observed on Friday.

REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's wage

1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Supplemental Benefits per hour

750 hour terms at the following percentage of journeyman supplements
1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Apprentices indentured before June 1st, 2011 receive full journeyman benefits
11-5wp-b

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
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Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
Building

07/01/2024 01/01/2025
Wages per hour: Additional

Mosaic & Terrazzo Mechanic $ 60.98 $ 1.06*
Mosaic & Terrazzo Finisher 58.96

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per hour:

Mosaic & Terrazzo Mechanic $ 31.36*
+ $9.78

Mosaic & Terrazzo Finisher $ 31.36*
+ $9.77

*This portion of benefits subject to same premium rate as shown for overtime
wages.

OVERTIME PAY
See (A, E, Q) on OVERTIME PAGE
07/01/2024- Deduct $7.00 from hourly wages before calculating overtime.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE
Easter Sunday is an observed holiday.Holidays falling on a Saturday will be observed on that Saturday. Holidays falling on a Sunday will be
celebrated on the Monday.

REGISTERED APPRENTICES
Wages Per hour:

1st 2nd 3rd 4th 5th 6th
0- 1501- 3001- 3751- 4501- 5251-

1500 3000 3750 4500 5250 6000

07/01/2024 $ 25.19 $ 32.39 $ 38.18 $ 40.78 $ 49.00 $ 55.75

Supplemental Benefits per hour:

07/01/2024 $7.12* $9.16* $17.22* $23.86* $24.86* $27.36*
+ 3.43 + 4.40 + 5.87 + 6.84 + 7.83 + 8.80

*This portion of benefits subject to same premium rate as shown for overtime wages.
9-7/3

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

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

Additional

Building-Marble Restoration:

Marble, Stone & $ 47.72 $ 0.57*

Terrazzo Polisher

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker:
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Building-Marble Restoration:
Marble, Stone &
Polisher $ 31.50

OVERTIME PAY
See (B, *E, Q, V) on OVERTIME PAGE
* On Saturdays, 8th hour and successive hours paid at double hourly rate.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
WAGES per hour:

900 hour term at the following wage:

1st 2nd 3rd 4th
1- 901- 1801- 2701

900 1800 2700

$ 33.40 $ 38.18 $ 42.94 $ 47.72

Supplemental Benefits Per Hour:
29.06 29.87 30.69 31.50

9-7/24-MP

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Bronx, Dutchess, Kings, Nassau, New York, Orange, Putnam, Queens, Richmond, Rockland, Suffolk, Sullivan, Ulster, Westchester

WAGES
Per Hour:

07/01/2024 01/06/2025
Additional

Marble Cutters & Setters $ 63.92 $ 0.75*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

Journeyworker $ 40.05

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wage Per Hour:

07/01/2024
750 hour terms at the following wage

1st 2nd 3rd 4th 5th 6th 7th 8th

0- 3001- 3751- 4501- 5251- 6001- 6751- 7500+
3000 3750 4500 5250 6000 6750 7500

$ 27.01 $ 40.52 $ 43.88 $ 47.26 $ 50.64 $ 54.32 $ 60.71 $ 63.92

Supplemental Benefits per hour:
07/01/2024

1st 2nd 3rd 4th 5th 6th 7th 8th

$ 26.42 $ 29.76 $ 30.61 $ 31.44 $ 32.28 $ 37.55 $ 39.23 $ 40.05
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9-7/4

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Nassau, Rockland, Suffolk, Westchester

WAGES
Per hour: 07/01/2024 12/02/2024

Additional
Tile Finisher $ 49.08 $ 0.59*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

$ 24.56*
+ 8.32

*This portion of benefits is subjected to same premium rate as shown for overtime wages

OVERTIME PAY
See (B, E, Q, *V) on OVERTIME PAGE
*Work beyond 10 hours on a Saturday shall be paid at double the hourly wage rate.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 11, 15, 16, 25) on HOLIDAY PAGE

9-7/88A-tf

Mason - Building 09/01/2024

JOB DESCRIPTION  Mason - Building DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

WAGES
Per hour: 07/01/2024 01/06/2025
Marble, Stone, Additional
 Maintenance Finishers: $ 27.72 $ 0.41*

 Note 1: An additional $2.00 per hour
for time spent grinding floor using
 "60 grit" and below.
 Note 2: Flaming equipment operator
 shall be paid an additional $25.00 per day.

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Per Hour:

Marble, Stone
 Maintenance Finishers: $ 15.74

OVERTIME PAY
See (B, *E, Q, V) on OVERTIME PAGE
*Double hourly rate after 8 hours on Saturday

HOLIDAY
Paid: See (5, 6, 8, 11, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 11, 15, 25) on HOLIDAY PAGE
1st term apprentice gets paid for all observed holidays.

REGISTERED APPRENTICES
WAGES per hour:

07/01/2024

0-750 $ 22.32
751-1500 23.04
1501-2250 23.75
2251-3000 24.48
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3001-3750 25.56
3751-4500 27.00
4501+ 27.72

Supplemental Benefits:
Per hour:

0-750 12.69
751-1500 13.10
1501-2250 13.51
2251-3000 13.91
3001-3750 14.52
3751-4500 15.33
4501+ 15.74

9-7/24M-MF

Mason - Building / Heavy&Highway 09/01/2024

JOB DESCRIPTION  Mason - Building / Heavy&Highway DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Suffolk, Westchester

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

Additional

Marble-Finisher $ 49.99 $ 0.53*

*To be allocated at a later date.

SUPPLEMENTAL BENEFITS
Journeyworker:
Per hour

Marble- Finisher $ 37.39

OVERTIME PAY
See (B, E, Q, V) on OVERTIME PAGE
Work beyond 8 hours on a Saturday shall be paid at double the rate.

HOLIDAY
Overtime: See (5, 6, 8, 11, 15, 16, 25) on HOLIDAY PAGE
When an observed holiday falls on a Sunday, it will be observed the next day.

9-7/20-MF

Mason - Heavy&Highway 09/01/2024

JOB DESCRIPTION  Mason - Heavy&Highway DISTRICT  11

ENTIRE COUNTIES
Putnam, Rockland, Westchester

PARTIAL COUNTIES
Orange:  Only the Township of Tuxedo.

WAGES
Per hour:

07/01/2024

Bricklayer $ 47.94
Cement Mason 47.94
Marble/Stone Mason 47.94
Plasterer 47.94
Pointer/Caulker 47.94

Additional $1.00 per hour for power saw work
Additional $0.50 per hour for swing scaffold or staging work

SHIFT WORK
When shift work or an irregular workday is mandated or required by state, federal, county, local or other governmental contracts, the
following rates apply:

Irregular workday requires 15% premium
Second shift an additional 15% of wage plus benefits to be paid
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Third shift an additional 25% of wage plus benefits to be paid

SUPPLEMENTAL BENEFITS
Per hour:

Journeyman $ 38.50

OVERTIME PAY
Cement Mason See ( B, E, Q, W )
All Others See ( B, E, Q, )

HOLIDAY
Paid: See (5, 6, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE
- Whenever any of the above holidays fall on Sunday, they will be observed on Monday.  Whenever any of the above holidays fall on
Saturday, they will be observed on Friday.
- Supplemental Benefits are not paid for paid Holiday
- If Holiday is worked, Supplemental Benefits are paid for hours worked.
- Whenever an Employee works within three (3) calendar days before a holiday, the Employee shall be paid for the Holiday.

REGISTERED APPRENTICES
Wages per hour:

750 hour terms at the following percentage of Journeyman's  wage

1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Supplemental Benefits per hour

750 hour terms at the following percentage of journeyman supplements
1st 2nd 3rd 4th 5th 6th 7th 8th
50% 55% 60% 65% 70% 75% 80% 85%

Apprentices indentured before June 1st, 2011 receive full journeyman benefits
11-5WP-H/H

Operating Engineer - Building 09/01/2024

JOB DESCRIPTION  Operating Engineer - Building DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, New York, Putnam, Queens, Richmond, Westchester

PARTIAL COUNTIES
Dutchess:  that part of Dutchess County lying south of the North City Line of the City of Poughkeepsie.

WAGES
NOTE: Construction surveying
Party Chief--One who directs a survey party
Instrument Man--One who runs the instrument and assists Party Chief.
Rodman--One who holds the rod and assists the Survey Crew

Wages:(Per Hour) 07/01/2024

Building Construction:

Party Chief $ 79.99
Instrument Man 60.36
Rodman 40.45

Steel Erection:

Party Chief 83.13
Instrument Man 64.21

Rodman 44.33

Heavy Construction-NYC counties only:
(Foundation, Excavation.)
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Party Chief 88.06
Instrument man 65.66
Rodman 55.70

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

Building Construction $ 28.63* +$ 7.65

Steel Erection 29.23* + 7.65

Heavy Construction 30.04* + 7.64

* This portion subject to SAME premium as wages

Non-Worked Holiday Supplemental Benefit:
21.83

OVERTIME PAY
See (A, B, E, Q) on OVERTIME PAGE
Code "A" applies to Building Construction and has double the rate after 7 hours on Saturdays.
Code "B" applies to Heavy Construction and Steel Erection and had double the rate after 8 hours on Saturdays.

HOLIDAY
Paid: See (5, 6, 9, 11, 15, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 9, 11, 15, 16, 25) on HOLIDAY PAGE

9-15Db

Operating Engineer - Building 09/01/2024

JOB DESCRIPTION  Operating Engineer - Building DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

PARTIAL COUNTIES
Dutchess:  All the counties of Westchester and Putnam and the southern part of Dutchess County defined by the northern boundary line of
the City of Poughkeepsie, then due east to Route 115, then north along Route 115 to Bedell Road, then east along Bedell Road to Van
Wagner Road, then north along Van Wagner Road to Bower Road, then east along Bower Road to Route 44 and along Route 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 the border line of the State of Connecticut and bordered on the west by the middle of the Hudson River.

WAGES
GROUP I:
Cranes (All Types up to 49 tons), Boom Trucks, Cherry Pickers (All Types), Clamshell Crane, Derrick (Stone and Steel), Dragline, Franki Pile
Rig or similar, High Lift (Lull or similar) with crane attachment and winch used for hoisting or lifting, Hydraulic Cranes, Pile Drivers, Potain
and similar.

Cranes (All types 50-99 tons), Drill Rig Casa Grande (CAT or similar), Franki Pile Rig or similar, Hydraulic Cranes (All types including
Crawler Cranes- No specific boom length).

Cranes (All types 100 tons and over), All Tower Cranes, All Climbing Cranes irrespective of manufacturer and regardless of how the same is
rigged, Franki Pile Rig or similar, Conventional Cranes (All types including Crawler Cranes-No specific boom length), Hydraulic Cranes.

GROUP I-A: Barber Green Loader-Euclid Loader, Bulldozer, Carrier-Trailer Horse, Concrete Cleaning Decontamination Machine Operator,
Concrete-Portable Hoist, Conway or Similar Mucking Machines, Elevator & Cage, Excavators all types, Front End Loaders, Gradall, Shovel,
Backhoe, etc.(Crawler or Truck), Heavy Equipment Robotics Operator/Mechanic, Hoist Engineer-Material, Hoist Portable Mobile Unit,
Hoist(Single, Double or Triple Drum), Horizontal Directional Drill Locator, Horizontal Directional Drill Operator and Jersey Spreader,
Letourneau or Tournapull(Scrapers over 20 yards Struck), Lift Slab Console, etc., Lull HiLift or Similar, Master Environmental Maintenance
Mechanics, Mucking Machines Operator/Mechanic or Similar Type, Overhead Crane, Pavement Breaker(Air Ram), Paver(Concrete), Post
Hole Digger, Power House Plant, Road Boring Machine, Road Mix Machine, Ross Carrier and Similar Machines, Rubber tire double end
backhoes and similar machines, Scoopmobile Tractor-Shovel Over 1.5 yards, Shovel (Tunnels), Spreader (Asphalt) Telephie(Cableway),
Tractor Type Demolition Equipment, Trenching Machines-Vermeer Concrete Saw Trencher and Similar, Ultra High Pressure Waterjet Cutting
Tool System, Vacuum Blasting Machine operator/mechanic, Winch Truck  A Frame.

GROUP I-B: Compressor (Steel Erection), Mechanic (Outside All Types), Negative Air Machine (Asbestos Removal), Push Button (Buzz
Box) Elevator.

GROUP II: Compactor Self-Propelled, Concrete Pump, Crane Operator in Training (Over 100 Tons), Grader, Machines Pulling Sheep's Foot
Roller, Roller (4 ton and over), Scrapers (20 yards Struck and Under), Vibratory Rollers, Welder.
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GROUP III-A: Asphalt Plant, Concrete Mixing Plants, Forklift (All power sources), Joy Drill or similar, Tractor Drilling Machine, Loader (1 1/2
yards and under), Portable Asphalt Plant, Portable Batch Plant, Portable Crusher, Skid Steer (Bobcat or similar), Stone Crusher, Well Drilling
Machine, Well Point System.

GROUP III-B: Compressor Over 125 cu. Feet, Conveyor Belt Machine regardless of size, Compressor Plant, Ladder Hoist, Stud Machine.

GROUP IV-A: Batch Plant, Concrete Breaker, Concrete Spreader, Curb Cutter Machine, Finishing Machine-Concrete, Fine Grading
Machine, Hepa Vac Clean Air Machine, Material Hopper(sand, stone, cement), Mulching Grass Spreader, Pump Gypsum etc, Pump-Plaster-
Grout-Fireproofing. Roller(Under 4 Ton),Spreading and Fine Grading Machine, Steel Cutting Machine, Siphon Pump, Tar Joint Machine,
Television Cameras for Water, Sewer, Gas etc. Turbo Jet Burner or Similar Equipment, Vibrator (1 to 5).

GROUP IV-B: Compressor (all types), Heater (All Types), Fire Watchman, Lighting Unit (Portable & Generator) Pump, Pump Station(Water,
Sewer, Portable, Temporary), Welding Machine (Steel Erection & Excavation).

GROUP V: Mechanics Helper, Motorized Roller (walk behind), Stock Attendant, Welder's Helper, Maintenance Engineer Crane(75 ton and
over).

Group VI-A: Welder Certified
GROUP VI-B: Utility Man, Warehouse Man.

WAGES: (per hour)
07/01/2024

GROUP  I
Cranes- up to 49 tons $ 67.43
Cranes- 50 tons to 99 tons 69.77
Cranes- 100 tons and over 79.64
GROUP  I-A 59.04
GROUP  I-B 54.41
GROUP  II 56.97
GROUP  III-A 54.88
GROUP  III-B 52.25
GROUP  IV-A 54.33
GROUP  IV-B 45.94
GROUP  V 49.53
Group  VI-A 57.96
GROUP  VI-B
Utility Man 47.00
Warehouse Man 49.26

An additional 20% to wage when required to wear protective equipment on hazardous/toxic waste projects.
Engineers operating cranes with booms 100 feet but less than 149 feet in length will be paid an additional $2.00 per hour.
Engineers operating cranes with booms 149 feet or over in length will be paid an additional $3.00 per hour.
Loader operators over 5 cubic yard capacity additional .50 per hour.
Shovel operators over 4 cubic yard capacity additional $1.00 per hour.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 32.32

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

HOLIDAY
Paid: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE

8-137B

Operating Engineer - Heavy&Highway 09/01/2024

JOB DESCRIPTION  Operating Engineer - Heavy&Highway DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

PARTIAL COUNTIES
Dutchess:  All the counties of Westchester and Putnam and the southern part of Dutchess County defined by the northern boundary line of
the City of Poughkeepsie, then due east to Route 115, then north along Route 115 to Bedell Road, then east along Bedell Road to Van
Wagner Road, then north along Van Wagner Road to Bower Road, then east along Bower Road to Route 44 and along Route 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 the border line of the State of Connecticut and bordered on the west by the middle of the Hudson River.

WAGES
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GROUP I: Boom Truck, Cherry Picker, Clamshell, Crane, (Crawler, Truck),
Dragline, Drill Rig (Casa Grande, Cat, or Similar), Floating Crane (Crane on Barges) under 100 tons, Gin Pole, Hoist Engineer-Concrete
(Crane-Derrick-Mine Hoist), Knuckle Boom Crane, Rough Terrain Crane.

GROUP I-A: Auger (Truck or Truck Mounted), Boat Captain, Bulldozer-All Sizes, Central Mix Plant Operator, Chipper (all types), Close
Circuit T.V., Combination Loader/Backhoe, Compactor with Blade, Concrete Finishing Machine, Gradall, Grader (Motor Grader), Elevator &
Cage (Materials or Passenger), Excavator (and all attachments), Front End Loaders (1 1/2 yards and over), High Lift Lull and similar, Hoist
(Single, Double, Triple Drum), Hoist Portable Mobile Unit, Hoist Engineer (Material), Jack and Bore Machine, Log Skidders, Mill Machines,
Mucking Machines, Overhead Crane, Paver (concrete), Post Pounder (of any type), Push Cats, Road Reclaimer, Robot Hammer (Brokk or
similar), Robotic Equipment (Scope of Engineer Schedule), Ross Carrier and similar, Scrapers (20 yard struck and over), Side Boom, Slip
Form Machine, Spreader (Asphalt), Trenching Machines (Telephies-Vermeer Concrete Saw), Tractor Type Demolition Equipment, Vacuum
Truck. Vibratory Roller(Riding) or Roller used in mainline paving operations.

GROUP I-B: Asphalt Mobile Conveyor/Transfer Machine, Road Paver (Asphalt).

GROUP II-A: Ballast Regulators, Compactor Self Propelled, Fusion Machine, Rail Anchor Machines, Roller (4 ton and over), Scrapers (20
yard struck and under).

GROUP II-B: Mechanic (Outside) All Types, Shop Mechanic.

GROUP III: Air Tractor Drill, Asphalt Plant, Batch Plant, Boiler (High Pressure), Concrete Breaker (Track or Rubber Tire), Concrete Pump,
Concrete Spreader, Excavator Drill, Farm Tractor, Forklift (all types), Gas Tapping (Live), Hydroseeder, Loader (1 1/2 yards and under),
Locomotive (all sizes), Machine Pulling Sheeps Foot Roller, Portable Asphalt Plant, Portable Batch Plant, Portable Crusher (Apprentice),
Powerhouse Plant, Roller (under 4 ton), Sheer Excavator, Skid Steer/Bobcat, Stone Crusher, Sweeper (with seat), Well Drilling Machine.

GROUP IV: Service Person (Grease Truck), Deckhand.

GROUP IV-B: Conveyor Belt Machine (Truck Mounted), Heater (all types), Lighting Unit (Portable), Maintenance Engineer (For Crane Only),
Mechanics Helper, Pump (Fireproofing), Pumps-Pump Station/Water/Sewer/Gypsum/Plaster, etc., Pump Truck (Sewer Jet or Similar),
Welders Helper, Welding Machine (Steel Erection), Well Point System.

GROUP V: All Tower Cranes-All Climbing Cranes and all cranes of 100-ton capacity or greater (3900 Manitowac or similar) irrespective of
manufacturer and regardless of how the same is rigged, Hoist Engineer (Steel), Engineer-Pile Driver, Jersey Spreader, Pavement
Breaker/Post Hole Digger.

WAGES: Per hour: 07/01/2024

 Group I $ 68.63
 Group I-A 60.42
 Group I-B 63.70
 Group II-A 57.84
 Group II-B 59.67
 Group III 56.81
 Group IV 51.57
 Group IV-B 44.19
 Group V
  Engineer All Tower, Climbing and
  Cranes of 100 Tons 77.82
  Hoist Engineer(Steel) 70.41
  Engineer(Pile Driver) 75.13
  Jersey Spreader, Pavement Breaker (Air
  Ram)Post Hole Digger 59.19

Engineers operating cranes with booms 100 feet but less than 149 feet in length will be paid an additional $2.00 per hour over the rate listed
in the Wage Schedule. Engineers operating cranes with booms 149 feet or over in length will be paid an additional $3.00 per hour over the
rate listed in the Wage Schedule. Loader and Excavator Operators: over 5 cubic yards capacity $0.50 per hour over the rate listed in the
Wage Schedule. Shovel Operators: over 4 cubic yards capacity $1.00 per hour over the rate listed in the Wage Schedule.

SHIFT WORK
A 15% premium on all hours paid, including overtime hours for 2nd, 3rd shifts
on all government mandated off-shift work

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker: $ 34.85 up

to 40 Hours

After 40 hours
$ 25.55* PLUS
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$ 1.25 on all
hours worked

*This amount is subject to premium

OVERTIME PAY
See (B, E, P, *R, **U) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE
Overtime..... See ( 5, 6, 8, 15, 25, 26 ) on OVERTIME PAGE

*  For Holiday codes 8,15,25,26 code R applies
** For Holiday Codes 5 & 6 code U applies

Note: If employees are required to work on Easter Sunday they shall be paid at the rate of triple time.

REGISTERED APPRENTICES
(1)year terms at the following rate.

1st term $ 30.21
2nd term 36.25
3rd term 42.30
4th term 48.34
Supplemental Benefits per hour:

26.85
8-137HH

Operating Engineer - Heavy&Highway 09/01/2024

JOB DESCRIPTION  Operating Engineer - Heavy&Highway DISTRICT  9
ENTIRE COUNTIES
Putnam, Westchester

PARTIAL COUNTIES
Dutchess:  South of the North city line of Poughkeepsie

WAGES
Party Chief - One who directs a survey party
Instrument Man - One who runs the instrument and assists Party Chief
Rodman - One who holds the rod and in general, assists the Survey Crew
Categories cover GPS & Underground Surveying

Per Hour: 07/01/2024

Party Chief $ 84.94
Instrument Man 63.15
Rodman 53.43

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

All Categories
Straight Time: $ 30.04* + $7.64

Premium:
Time & 1/2 $ 45.06* + $7.64

Double Time $ 60.08* + $7.64

Non-Worked Holiday Supplemental Benefits:
$ 21.83

OVERTIME PAY
See (B, *E, Q) on OVERTIME PAGE
* Doubletime paid on all hours in excess of 8 hours on Saturday

HOLIDAY
Paid: See (5, 6, 7, 11, 12) on HOLIDAY PAGE
Overtime: See (5, 6, 7, 11, 12) on HOLIDAY PAGE

9-15Dh
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Operating Engineer - Heavy&Highway - Tunnel 09/01/2024

JOB DESCRIPTION  Operating Engineer - Heavy&Highway - Tunnel DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

PARTIAL COUNTIES
Dutchess:  All the counties of Westchester and Putnam and the southern part of Dutchess County defined by the northern boundary line of
the City of Poughkeepsie, then due east to Route 115, then north along Route 115 to Bedell Road, then east along Bedell Road to Van
Wagner Road, then north along Van Wagner Road to Bower Road, then east along Bower Road to Route 44 and along Route 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 the border line of the State of Connecticut and bordered on the west by the middle of the Hudson River.

WAGES
GROUP I:    Boom Truck, Cherry Picker, Clamshell, Crane(Crawler, Truck), Dragline, Drill Rig Casa Grande(Cat or Similar), Floating
Crane(Crane on Barge-Under 100 Tons), Hoist Engineer(Concrete/Crane-Derrick-Mine Hoist), Knuckle Boom Crane, Rough Terrain Crane.

GROUP I-A:  Auger(Truck or Truck Mounted), Boat Captain, Bull Dozer-all sizes, Central Mix Plant Operator, Chipper-all types, Close Circuit
T.V., Combination Loader/Backhoe, Compactor with Blade, Concrete Finishing Machine, Gradall, Grader(Motor Grader), Elevator &
Cage(Materials or Passengers), Excavator(and all attachments), Front End Loaders(1 1/2 yards and over), High Lift Lull, Hoist(Single,
Double, Triple Drum), Hoist Portable Mobile Unit, Hoist Engineer(Material), Jack and Bore Machine, Log Skidder, Milling Machine, Moveable
Concrete Barrier Transfer & Transport Vehicle, Mucking Machines. Overhead Crane, Paver(Concrete), Post Pounder of any type, Push Cats,
Road Reclaimer, Robot Hammer(Brokk or similar), Robotic Equipment(Scope of Engineer Schedule), Ross Carrier and similar machines,
Scrapers(20 yards struck and over), Side Boom, Slip Form Machine, Spreader(Asphalt), Trenching Machines, Telephies-Vermeer Concrete
Saw, Tractor type demolition equipment, Vacuum Truck, Vibratory Roller (Riding) used in mainline paving operations.

GROUP I-B:  Asphalt Mobile Conveyor/Transfer Machine, Road Paver(Asphalt).

GROUP II-A: Ballast Regulators, Compactor(Self-propelled), Fusion Machine, Rail Anchor Machines, Roller(4 ton and over), Scrapers(20
yard struck and under).

GROUP II-B: Mechanic(outside)all types, Shop Mechanic.

GROUP III:  Air Tractor Drill, Asphalt Plant, Batch Plant, Boiler(High Pressure), Concrete Breaker(Track or Rubber Tire), Concrete Pump,
Concrete Spreader, Excavator Drill, Farm Tractor, Forklift(all types of power), Gas Tapping(Live), Hydroseeder, Loader(1 1/2 yards and
under), Locomotive(all sizes), Machine Pulling Sheeps Foot Roller, Portable Asphalt Plant, Portable Batch Plant, Portable
Crusher(Apprentice), Powerhouse Plant, Roller(under 4 ton), Sheer Excavator, Skidsteer/Bobcat, Stone Crusher, Sweeper(with seat), Well
Drilling Machine.

GROUP IV-A: Service Person(Grease Truck), Deckhand.

GROUP IV-B: Conveyor Belt Machine(Truck Mounted), Heater(all types), Lighting Unit(Portable), Maintenance Engineer(for Crane only),
Mechanics Helper, Pump(Fireproofing), Pumps-Pump Station/Water/Sewer/Gypsum/Plaster, etc., Pump Truck(Sewer Jet or similar),
Welding Machine(Steel Erection), Welders Helper.

GROUP V-A: Engineer(all Tower Cranes, all Climbing Cranes & all Cranes of 100 ton capacity or greater),Hoist Engineer(Steel-Sub
Structure), Engineer-Pile Driver, Jersey-Spreader, Pavement breaker, Post Hole Digger

WAGES: (per hour)
07/01/2024

GROUP I $ 68.63
GROUP I-A 60.42
GROUP I-B 63.70
GROUP II-A 57.84
GROUP II-B 59.67
GROUP III 56.81
GROUP IV-A 51.57
GROUP IV-B 44.19
GROUP V-A
 Engineer-Cranes 77.82
 Engineer-Pile Driver 75.13
 Hoist Engineer 70.41
 Jersey Spreader/Post
 Hole Digger 59.19
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 An additional 20% to wage when required to wear protective equipment on hazardous/toxic waste projects. Operators required to use two
buckets pouring concrete on other than road pavement shall receive $0.50 per hour over scale. Engineers operating cranes with booms 100
feet but less than 149 feet in length will be paid an additional $2.00 per hour. Engineers operating cranes with booms 149 feet or over in
length will be paid an additional $3.00 per hour. Operators of shovels with a capacity over (4) cubic yards shall be paid an additional $1.00
per hour. Operators of loaders with a capacity over (5) cubic yards shall be paid an additional $0.50 per hour.

SHIFT WORK
A 15% premium on all hours paid, including overtime hours for 2nd, 3rd shifts
on all government mandated off-shift work

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker:

$ 34.85 up to
40 hours
After 40 hours
$25.55 plus
$1.25 on all
hours worked

OVERTIME PAY
See (D, O, *U, V) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 25, 26) on HOLIDAY PAGE
 *  Note: For Holiday codes 5 & 6, code U applies. For Holiday codes 8, 15, 25, 26, code R applies.
Note: If employees are required to work on Easter Sunday, they shall be paid at the rate of triple time.

REGISTERED APPRENTICES
(1)year terms at the following rates:

1st term $ 30.21
2nd term 36.25
3rd term 42.30
4th term 48.34

Supplemental Benefits per hour:

All terms $ 26.85
8-137Tun

Operating Engineer - Marine Dredging 09/01/2024

JOB DESCRIPTION  Operating Engineer - Marine Dredging DISTRICT  4
ENTIRE COUNTIES
Albany, Bronx, Cayuga, Clinton, Columbia, Dutchess, Essex, Franklin, Greene, Jefferson, Kings, Monroe, Nassau, New York, Orange,
Oswego, Putnam, Queens, Rensselaer, Richmond, Rockland, St. Lawrence, Suffolk, Ulster, Washington, Wayne, Westchester

WAGES
These wages do not apply to Operating Engineers on land based construction projects. For those projects, please see the Operating
Engineer Heavy/Highway Rates. The wage rates below for all equipment and operators are only for marine dredging work in navigable
waters found in the counties listed above.

Per Hour: 07/01/2024

CLASS A1 $ 45.26
Deck Captain, Leverman,
Mechanical Dredge Operator,
Licensed Tug Operator 1000HP or more.

CLASS A2 40.33
Crane Operator (360 swing)

CLASS B To conform to Operating Engineer
Dozer, Front Loader Prevailing Wage in locality where work
Operator on Land is being performed including benefits.

CLASS B1 39.14
Derrick Operator (180 swing)
Spider/Spill Barge Operator
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Operator II, Fill Placer, Engineer
Chief Mate, Electrician,Chief Welder,
Maintenance Engineer,Licensed Boat, Crew Boat Operator

CLASS B2 36.84
Certified Welder

CLASS C1 35.83
Drag Barge Operator,
Steward, Mate,
Assistant Fill Placer

CLASS C2 34.68
Boat Operator

CLASS D 28.81
Shoreman, Deckhand, Oiler,
Rodman, Scowman, Cook,
Messman, Porter/Janitor

SUPPLEMENTAL BENEFITS
Per Hour:
THE FOLLOWING SUPPLEMENTAL BENEFITS APPLY TO ALL CATEGORIES

All Classes A & B $ 12.00 plus 7%
of straight time
wage, Overtime hours
add $ 0.63

All Class C & D $ 11.75 plus 7%
of straight time
wage, Overtime hours
add $ 0.50

OVERTIME PAY
See (B2, F, R) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 26) on HOLIDAY PAGE

4-25a-MarDredge

Operating Engineer - Survey Crew - Consulting Engineer 09/01/2024

JOB DESCRIPTION  Operating Engineer - Survey Crew - Consulting Engineer DISTRICT  9
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Putnam, Queens, Richmond, Suffolk, Westchester

PARTIAL COUNTIES
Dutchess:  That part in Duchess County lying South of the North City line of Poughkeepsie.

WAGES
Feasibility and preliminary design surveying, any line and grade surveying for inspection or supervision of construction.

Per hour: 07/01/2024
Survey Classifications

Party Chief $ 49.39
Instrument Man 40.96
Rodman 35.63

SUPPLEMENTAL BENEFITS
Per Hour:

All Crew Members: $ 23.75

OVERTIME PAY
OVERTIME:.... See ( B, E*, Q, V ) ON OVERTIME PAGE.
*Double-time paid on the 9th hour on Saturday.

HOLIDAY
Paid: See (5, 6, 7, 11, 16) on HOLIDAY PAGE
Overtime: See (5, 6, 7, 11, 16) on HOLIDAY PAGE

Page 53

Prevailing Wage Rates for 07/01/2024 - 06/30/2025 Published by the New York State Department of Labor
Last Published on Sep 01 2024 PRC Number 2023012134  Westchester County



9-15dconsult

Painter 09/01/2024

JOB DESCRIPTION  Painter DISTRICT  8
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Putnam, Queens, Richmond, Suffolk, Westchester

WAGES
Per hour: 07/01/2024 05/01/2025

Additional

Brush 52.86* $ 2.62**

Abatement/Removal of lead based 52.86*
or lead containing paint on
materials to be repainted.

Spray & Scaffold $ 55.86*
Fire Escape 55.86*
Decorator 55.86*
Paperhanger/Wall Coverer 55.09*

*Subtract $ 0.10 to calculate premium rate.

** To be allocated at a later date.

SHIFT WORK
Counties of Nassau, Putnam, Suffolk & Westchester; Agency/Government mandated off-shift work to be paid at time and one-half the hourly
wage.

SUPPLEMENTAL BENEFITS
Per hour:

Paperhanger $ 36.73
All others 34.31
Premium 38.28**

**Applies only to "All others" category, not paperhanger journeyworker.

OVERTIME PAY
See (A, E, R) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
One ( 1 ) year terms at the following wage rate.

Per hour: 07/01/2024
Appr 1st term... $ 20.22*
Appr 2nd term... 25.93*
Appr 3rd term... 31.61*
Appr 4th term... 42.40*

*Subtract $ 0.10 to calculate premium rate.

Supplemental benefits:
Per Hour:
Appr 1st term... $ 16.89
Appr 2nd term... 20.95
Appr 3rd term... 24.10
Appr 4th term... 30.57

8-NYDC9-B/S

Painter 09/01/2024

JOB DESCRIPTION  Painter DISTRICT  8
ENTIRE COUNTIES
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Putnam, Suffolk, Westchester

PARTIAL COUNTIES
Nassau:  All of Nassau except the areas described below: Atlantic Beach, Ceaderhurst, East Rockaway, Gibson, Hewlett, Hewlett Bay,
Hewlett Neck, Hewlett Park, Inwood, Lawrence, Lido Beach, Long Beach, parts of Lynbrook, parts of Oceanside, parts of Valley Stream, and
Woodmere. Starting on the South side of Sunrise Hwy in Valley Stream running east to Windsor and Rockaway Ave., Rockville Centre is the
boundary line up to Lawson Blvd. turn right going west all the above territory. Starting at Union Turnpike and Lakeville Rd. going north to
Northern Blvd. the west side of Lakeville road to Northern blvd. At Northern blvd. going east the district north of Northern blvd. to Port
Washington Blvd. West of Port Washington blvd.to St.Francis Hospital then north of first traffic light to Port Washington and Sands Point,
Manor  HAven, Harbour Acres.

WAGES
Per hour: 07/01/2024 05/01/2025
Drywall Taper: $ 52.86* Additional
Scaffold: $ 55.86* $ 2.62**

*Subtract $ 0.10 to calculate premium rate.

** To be allocated a later date.

SHIFT WORK
Agency/Government mandated off-shift work to be paid at time and one-half hourly wage

SUPPLEMENTAL BENEFITS
Per hour:
Journeyman $ 34.31

OVERTIME PAY
See (A, E, R) on OVERTIME PAGE

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages - Per Hour:

1500 hour terms at the following wage rate:

1st term $ 20.22*
2nd term 25.93*
3rd term 31.61*
4th term 42.40*

*Subtract $ 0.10 to calculate premium rate.

Supplemental Benefits - Per hour:
One year term (1500 hours) at the following dollar amount.

1st year $ 16.89
2nd year 20.95
3rd year 24.10
4th year 30.57

8-NYDCT9-DWT

Painter - Bridge & Structural Steel 09/01/2024

JOB DESCRIPTION  Painter - Bridge & Structural Steel DISTRICT  8
ENTIRE COUNTIES
Albany, Bronx, Clinton, Columbia, Dutchess, Essex, Franklin, Fulton, Greene, Hamilton, Kings, Montgomery, Nassau, New York, Orange,
Putnam, Queens, Rensselaer, Richmond, Rockland, Saratoga, Schenectady, Schoharie, Suffolk, Sullivan, Ulster, Warren, Washington,
Westchester

WAGES
Per Hour:
STEEL:
Bridge Painting: 07/01/2024

$ 56.00
+ 10.35*

ADDITIONAL $7.00 per hour for POWER TOOL/SPRAY, whether straight time or overtime.

NOTE: All premium wages are to be calculated on base rate per hour only.
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* For the period of May 1st to November 15th, this amount is payable up to 40 hours. For the period of Nov 16th to April 30th, this amount is
payable up to 50 hours. EXCEPTION: First and last week of employment, and for the weeks of Memorial Day, Independence Day and Labor
Day, where the amount is paid for the actual number of hours worked (50 hour cap).

NOTE: Generally, 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.

SHIFT WORK
When directly specified in public agency or authority contract documents for an employer to work a second shift and works the second shift
with employees other than from the first shift, all employees who work the second shift will be paid 10% of the base wage shift differential in
lieu of overtime for the first eight (8) hours worked after which the employees shall be paid at time and one half of the regular wage rate.
When a single irregular work shift is mandated in the job specifications or by the contracting agency, wages shall be paid at time and one
half for single shifts between the hours of 3pm-11pm or 11pm-7am.

SUPPLEMENTAL BENEFITS
Per Hour:
Journeyworker:

$ 12.43
+ 31.55*

* For the period of May 1st to November 15th, this amount is payable up to 40 hours. For the period of Nov 16th to April 30th, this amount is
payable up to 50 hours. EXCEPTION: First and last week of employment, and for the weeks of Memorial Day, Independence Day and Labor
Day, where the amount is paid for the actual number of hours worked (50 hour cap).

OVERTIME PAY
See (B, F, R) on OVERTIME PAGE

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

REGISTERED APPRENTICES
Wage - Per hour:
Apprentices: (1) year terms.

1st year $ 22.40
+ 4.14

2nd year $ 33.60
+ 6.21

3rd year $ 44.80
+ 8.28

Supplemental Benefits - Per hour:

1st year $ 1.16
+ 12.62

2nd year $  7.46
+ 18.93

3rd year $  9.94
+ 25.24

NOTE: All premium wages are to be calculated on base rate per hour only.
8-DC-9/806/155-BrSS

Painter - Line Striping 09/01/2024

JOB DESCRIPTION  Painter - Line Striping DISTRICT  8
ENTIRE COUNTIES
Albany, Clinton, Columbia, Dutchess, Essex, Franklin, Fulton, Greene, Hamilton, Montgomery, Nassau, Orange, Putnam, Rensselaer,
Rockland, Saratoga, Schenectady, Schoharie, Suffolk, Sullivan, Ulster, Warren, Washington, Westchester

WAGES
Per hour:

Painter (Striping-Highway): 07/01/2024 04/01/2025 04/01/2026

Striping-Machine Operator* $ 34.12 $ 35.49 $ 36.93
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Linerman Thermoplastic 41.12 42.74 44.44

Note: * Includes but is not limited to: Positioning of cones and directing of traffic using hand held devices. Excludes the Driver/Operator of
equipment used in the maintenance and protection of traffic safety.

SHIFT WORK
When directly specified in public agency or authority contract documents there shall be a 30% night shift premium pay differential for all work
performed after 9:00pm and before 5:00am.

SUPPLEMENTAL BENEFITS
Per hour paid:
Journeyworker:
Striping Machine Operator: $23.65 $ 24.30 $ 24.95
Linerman Thermoplastic: 23.65 24.30 24.95

OVERTIME PAY
See (B, B2, E2, F, S) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 20) on HOLIDAY PAGE
Overtime: See (5, 20) on HOLIDAY PAGE

REGISTERED APPRENTICES
One (1) year terms at the following wage rates:

1st Term: $ 16.00 $ 16.00 $ 16.00
2nd Term: 20.47 21.29 22.16
3rd Term: 27.30 28.39 29.54

Supplemental Benefits per hour:

All terms: $ 23.65 $ 24.30 $ 24.95
8-1456-LS

Painter - Metal Polisher 09/01/2024

JOB DESCRIPTION  Painter - Metal Polisher DISTRICT  8
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
07/01/2024

Metal Polisher $ 39.33
Metal Polisher* 40.43
Metal Polisher** 43.33

*Note: Applies on New Construction & complete renovation
** Note: Applies when working on scaffolds over 34 feet.

SUPPLEMENTAL BENEFITS
Per Hour: 07/01/2024

Journeyworker:
All classification $ 12.79

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, 11, 15, 16, 25, 26) on HOLIDAY PAGE

REGISTERED APPRENTICES
Wages per hour:
One (1) year term at the following wage rates:

07/01/2024

1st year $ 19.67
2nd year   21.63
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3rd year   23.60

1st year* $ 22.06
2nd year*   22.07
3rd year*   24.14

1st year** $ 22.17
2nd year**   24.13
3rd year**   26.10

*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 09/01/2024

JOB DESCRIPTION  Plumber DISTRICT  8
ENTIRE COUNTIES
Putnam, Westchester

WAGES
Per hour:

07/01/2024
Plumber and
Steamfitter $ 63.76

SHIFT WORK
SHIFT WORK:
When directly specified in public agency or authority contract documents, shift work outside the regular hours of work shall be comprised of
eight (8) hours per shift not including Saturday, Sundays and holidays. One half (1/2) hour shall be allowed for lunch after the first four (4)
hours of each shift. Wage and Fringes for shift work shall be straight time plus a shift premium of twenty-five (25%) percent. A minimum of
five days Monday through Friday must be worked to establish shift work.

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker $ 43.61

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
(1)year terms at the following wages:

1st Term $ 23.75
2nd Term 27.23
3rd Term 31.47
4th Term 44.80
5th Term 48.05

Supplemental Benefits per hour:
1st term $ 17.94
2nd term 20.05
3rd term 23.82
4th term 31.51
5th term 33.42

8-21.1-ST
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Plumber - HVAC / Service 09/01/2024

JOB DESCRIPTION  Plumber - HVAC / Service DISTRICT  8
ENTIRE COUNTIES
Dutchess, Putnam, Westchester

PARTIAL COUNTIES
Delaware:  Only the townships of Middletown and Roxbury
Ulster:  Entire County(including Wallkill and Shawangunk Prisons) except for remainder of Town of Shawangunk and Towns of Plattekill,
Marlboro, and Wawarsing.

WAGES
Per hour: 07/01/2024

HVAC Service $ 43.43
+ $ 4.47*

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

SUPPLEMENTAL BENEFITS
Per hour:

Journeyworker HVAC Service
$ 30.39

OVERTIME PAY
See (B, F, R) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
HVAC SERVICE
(1)year terms at the following wages:

1st yr. 2nd yr. 3rd yr. 4th yr. 5th yr.
$ 19.66 $ 23.32 $ 29.05 $ 35.73 $ 38.83
+$2.43* +$2.76* +$3.31* +$3.96* +$4.21*

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

Supplemental Benefits per hour:

Apprentices 07/01/2024

1st term $ 21.47
2nd term  23.05
3rd term  24.76
4th term  27.13
5th term  28.81

8-21.1&2-SF/Re/AC

Plumber - Jobbing & Alterations 09/01/2024

JOB DESCRIPTION  Plumber - Jobbing & Alterations DISTRICT  8
ENTIRE COUNTIES
Dutchess, Putnam, Westchester

PARTIAL COUNTIES
Ulster:  Entire county (including Wallkill and Shawangunk Prisons in Town of Shawangunk) EXCEPT for remainder of Town of Shawangunk,
and Towns of Plattekill, Marlboro, and Wawarsing.

WAGES
Per hour: 07/01/2024
Journeyworker: $ 49.63

Repairs, replacements and alteration work is any repair or replacement of a present plumbing system that does not change existing roughing
or water supply lines.

SHIFT WORK
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When directly specified in public agency or authority contract documents, shift work outside the regular hours of work shall be comprised of
eight (8) hours per shift not including Saturday, Sundays and holidays. One half (1/2) hour shall be allowed for lunch after the first four (4)
hours of each shift. Wage and Fringes for shift work shall be straight time plus a shift premium of twenty-five (25%) percent. A minimum of
five days Monday through Friday must be worked to establish shift work.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker

$ 36.44

OVERTIME PAY
See (B, *E, E2, Q, V) on OVERTIME PAGE
*When used as a make-up day, hours after 8 on Saturday shall be paid at time and one half.

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
(1) year terms at the following wages:

1st year $ 21.35
2nd year 23.73
3rd year 25.87
4th year 36.28
5th year 38.34

Supplemental Benefits per hour:

1st year $ 12.11
2nd year 14.21
3rd year 18.38
4th year 24.86
5th year 26.96

8-21.3-J&A

Roofer 09/01/2024

JOB DESCRIPTION  Roofer DISTRICT  9
ENTIRE COUNTIES
Bronx, Dutchess, Kings, New York, Orange, Putnam, Queens, Richmond, Rockland, Sullivan, Ulster, Westchester

WAGES
Per Hour: 07/01/2024

Roofer/Waterproofer $ 48.50
+ $7.00*

* This portion is not subjected to overtime premiums.

Note: Abatement/Removal of Asbestos containing roofs and roofing material is classified as Roofer.

SUPPLEMENTAL BENEFITS
Per Hour: $ 31.87

OVERTIME PAY
See (B, H) on OVERTIME PAGE
Note: An observed holiday that falls on a Sunday will be observed the following Monday.

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

REGISTERED APPRENTICES
( 1 ) year term apprentices indentured prior to 01/01/2023

1st 2nd 3rd 4th
$ 16.97 $ 24.25 $ 29.10 $ 36.37

+ 3.50* + 4.20* + 5.26*
Supplements:

1st 2nd 3rd 4th
$ 4.10 $ 16.17 $ 19.31 $ 24.02

* This portion is not subjected to overtime premiums.

 (1)  year term apprentices indentured after 01/01/2023
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1st 2nd 3rd 4th 5th
$ 18.43 $ 21.82 $ 24.25 $ 29.10 $ 36.37

+ 3.16* + 3.50* + 4.20* + 5.26
Supplements:

1st 2nd 3rd 4th 5th
$ 7.73 $ 14.59 $ 16.17 $ 19.31 $ 24.02

* This portion is not subjected to overtime premiums.
9-8R

Sheetmetal Worker 09/01/2024

JOB DESCRIPTION  Sheetmetal Worker DISTRICT  8
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster, Westchester

WAGES
07/01/2024

SheetMetal Worker $ 49.51
+ 3.71*

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

SHIFT WORK
For all NYS D.O.T. and other Governmental mandated off-shift work:
10% increase for additional shifts for a minimum of five (5) days

SUPPLEMENTAL BENEFITS
Journeyworker  $ 46.20

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

HOLIDAY
Paid: See (1) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 16, 23) on HOLIDAY PAGE

REGISTERED APPRENTICES
1st 2nd 3rd 4th 5th 6th 7th 8th

$ 20.20 $ 20.81 $ 23.12 $ 25.42 $ 27.74 $ 30.08 $ 32.86 $ 35.63
+ 1.48* + 1.67* + 1.86* + 2.04* + 2.23* + 2.41* + 2.60* + 2.78*

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

Supplemental Benefits per hour:

Apprentices
  1st term $ 18.07
  2nd term 22.24
  3rd term 24.71
  4th term 27.21
  5th term 29.67
  6th term 32.12
  7th term 34.12
  8th term 36.15

8-38

Sheetmetal Worker 09/01/2024

JOB DESCRIPTION  Sheetmetal Worker DISTRICT  4
ENTIRE COUNTIES
Bronx, Kings, Nassau, New York, Queens, Richmond, Rockland, Suffolk, Westchester

WAGES
Per Hour:

07/01/2024 08/01/2024

Sign Erector $ 58.00 $ 60.00

NOTE: Structurally Supported Overhead Highway Signs(See STRUCTURAL IRON WORKER CLASS)

SUPPLEMENTAL BENEFITS
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Per Hour: 07/01/2024 08/01/2024

Sign Erector $ 57.12 $ 58.31

OVERTIME PAY
See (B, F, S) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 10, 11, 12, 16, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 10, 11, 12, 16, 25) on HOLIDAY PAGE

REGISTERED APPRENTICES
Per Hour:
6 month Terms at the following percentage of Sign Erectors wage rate:

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
35% 40% 45% 50% 55% 60% 65% 70% 75% 80%

SUPPLEMENTAL BENEFITS
Per Hour:

07/01/2024
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

$ 18.27 $ 20.75 $ 25.22 $ 25.70 $ 34.66 $ 37.74 $ 41.65 $ 44.78 $ 47.93 $ 51.04

08/01/2024
$ 18.65 $ 21.16 $ 23.69 $ 26.22 $35.39 $ 38.52 $ 42.55 $ 45.75 $ 48.96 $ 52.15

4-137-SE

Sprinkler Fitter 09/01/2024

JOB DESCRIPTION  Sprinkler Fitter DISTRICT  1
ENTIRE COUNTIES
Dutchess, Orange, Putnam, Rockland, Sullivan, Ulster, Westchester

WAGES
Per hour 07/01/2024

Sprinkler $ 53.34
Fitter

SUPPLEMENTAL BENEFITS
Per hour

Journeyworker $ 30.77

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
$ 25.89 $ 28.77 $ 31.39 $ 34.27 $ 37.14 $ 40.02 $ 42.90 $ 45.77 $ 48.65 $ 51.53

Supplemental Benefits per hour

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
$ 9.18 $ 9.18 $ 20.90 $ 20.90 $ 21.15 $ 21.15 $ 21.15 $ 21.15 $ 21.15 $ 21.15

1-669.2

Teamster - Building / Heavy&Highway 09/01/2024

JOB DESCRIPTION  Teamster - Building / Heavy&Highway DISTRICT  8
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ENTIRE COUNTIES
Putnam, Westchester

WAGES
GROUP A: Straight Trucks (6-wheeler and 10-wheeler), A-frame, Winch, Dynamite Seeding, Mulching, Agitator, Water, Attenuator, Light
Towers, Cement (all types), Suburban, Station Wagons, Cars, Pick Ups, any vehicle carrying materials of any kind.
GROUP AA: Tack Coat
GROUP B: Tractor & Trailers (all types).
GROUP BB: Tri-Axle,14 Wheeler
GROUP C: Low Boy (carrying equipment).
GROUP D: Fuel Trucks, Tire Trucks.
GROUP E: Off-road Equipment (over 40 tons):  Athey Wagons, Belly Dumps, Articulated Dumps, Trailer Wagons.
GROUP F: Off-road Equipment (over 40 tons) Euclid, DJB.
GROUP G: Off-road Equipment (under 40 tons) Athey Wagons, Belly Articulated Dumps, Trailer Wagons.
GROUP H: Off-road Equipment(under 40 tons), Euclid.
GROUP HH: Off-road Equipment(under 40 tons) D.J.B.
GROUP I:  Off-road Equipment(under 40 tons) Darts.
GROUP II: Off-road Equipment(under 40 tons) RXS.

WAGES:(per hour)
07/01/2024

GROUP A $ 47.86*
GROUP AA 50.86*
GROUP B 48.48*
GROUP BB 47.98*
GROUP C 50.61*
GROUP D 48.31*
GROUP E 48.86*
GROUP F 49.86*
GROUP G 48.61*
GROUP H 49.23*
GROUP HH 49.61*
GROUP I 49.36*
GROUP II 49.73*

* To calculate premium wage, subtract $ .10 from the hourly wage.

Note: Fuel truck operators on construction sites addit. $5.00 per day.
           For work on hazardous/toxic waste site addit. 20% of hourly rate.

SHIFT WORK
When mandated by the contracting agency, DOT, or any governmental agency contracts shall receive a shift differential of fifteen (15%)
above the wage rate.

SUPPLEMENTAL BENEFITS
Per hour:
Journeyworker

First 40 hours $ 37.33
41st-45th hours   16.73
Over 45 hours   1.60

OVERTIME PAY
See (B, E, P, R) on OVERTIME PAGE

HOLIDAY
Paid: See (5, 6, 8, 15, 25) on HOLIDAY PAGE
Overtime: See (5, 6, 8, 15, 25) on HOLIDAY PAGE

8-456

Welder 09/01/2024

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
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Per hour 07/01/2024

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
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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 please call 518-457-5589.



 



Article 8

  
 

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 *****5784 A.J.M. TRUCKING, INC. PO BOX 2064
MONROE NY 10950

02/12/2024 02/12/2029

DOL AG *****1812 ADVANCED BUILDERS & LAND
DEVELOPMENT, INC.

400 OSER AVE
#2300HAUPPAUGE NY 11788

09/11/2019 09/11/2024

DOL NYC ALL COUNTY SEWER & DRAIN,
INC.

7 GREENFIELD DR
WARWICK NY 10990

03/25/2022 03/25/2027

DOL DOL *****8387 AMERICAN PAVING &
MASONRY, CORP.

8 FOREST AVE
GLEN COVE NY 11542

05/24/2024 05/24/2029

DOL DOL *****8654 AMERICAN PAVING, INC. 8 FORREST AVE.
GLEN COVE NY 11542

05/24/2024 05/24/2029

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 GARCIA 515 WEST AVE
UNIT PH 13NORWALK CT

06850

05/12/2021 05/12/2026

DOL DOL ANGELO STANCO 8 FOREST AVE.
GLEN COVE NY 11542

05/24/2024 05/24/2029

DOL DOL ANGELO TONDO 449 WEST MOMBSHA ROAD
MONROE NY 10950

06/06/2022 06/06/2027

DOL DOL *****4231 ANKER'S ELECTRIC SERVICE,
INC.

10 SOUTH 5TH ST
LOCUST VALLEY NY 11560

09/26/2022 09/26/2027

DOL DOL ANTHONY MONGELLI PO BOX 2064
MONROE NY 10950

02/12/2024 02/12/2029

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 DOL B&L RENOVATION CO. 618 OCEAN PARKWAY
APT A6BROOKLYN NY 11230

09/17/2020 09/17/2025

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 *****5078 BLACK RIVER TREE
REMOVAL, LLC

29807 ANDREWS ROAD
BLACK RIVER NY 13032

10/17/2023 10/17/2028

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 *****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 DOL *****4155 CASA BUILDERS, INC. FRIEDLANDER
CONSTRUCTI

ON

64 N PUTT CONNERS ROAD
NEW PALTZ NY 12561

05/10/2023 05/10/2028

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

DOL NYC *****2117 CHARAN ELECTRICAL
ENTERPRISES

9-11 40TH AVENUE
LONG ISLAND CITY NY 11101

09/26/2023 09/26/2028
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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 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 *****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 DAVID FRIEDLANDER 64 NORTH PUTT CORNERS RD
NEW PALTZ NY 12561

05/10/2023 05/10/2028

DOL NYC DAVID WEINER 14 NEW DROP LANE
2ND FLOORSTATEN ISLAND

NY 10306

11/14/2019 11/14/2024

DOL DOL DINA TAYLOR 64 N PUTT CONNERS RD
NEW PALTZ NY 12561

05/10/2023 05/10/2028

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 *****0780 EMES HEATING & PLUMBING
CONTR

5 EMES LANE
MONSEY NY 10952

01/20/2002 01/20/3002

DOL DOL EMIL KISZKO 84 DIAMOND ST
BROOKLYN NY 11222

07/18/2024 07/18/2029

DOL DOL *****3298 EMJACK CONSTRUCTION
CORP.

84 DIAMOND ST
BROOKLYN NY 11222

07/18/2024 07/18/2029

DOL DOL *****3298 EMJACK CONSTRUCTION LLC 4192 SIR ANDREW CIRCLE
DOYLESTOWN PA 18902

07/18/2024 07/18/2029

DOL DOL EUGENIUSZ "GINO" KUCHAR 195 KINGSLAND AVE
BROOKLYN NY 11222

12/22/2023 12/22/2028

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 *****2998 G.E.M. AMERICAN
CONSTRUCTION CORP.

195 KINGSLAND AVE
BROOKLYN NY 11222

12/22/2023 12/22/2028

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 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 *****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

11/07/2023 11/07/2028

DOL DOL J.R. NELSON CONSTRUCTION 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

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

11/07/2023 11/07/2028

DOL DOL J.R. NELSON, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027
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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

11/07/2023 11/07/2028

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

11/07/2023 11/07/2028

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 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 JRN CONSTRUCTION CO, LLC 1024 BROADWAY
ALBANY NY 12204

11/07/2023 11/07/2028

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

10/25/2022 10/25/2027

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

12/22/2022 12/22/2027

DOL DOL *****1147 JRN CONSTRUCTION, LLC 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028
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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 JRN PAVING, LLC 531 THIRD STREET
ALBANY NY 12206

11/07/2023 11/07/2028

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 KEAN INDUSTRIES, LLC 2345 RT. 52
SUITE 2NHOPEWELL
JUNCTION NY 12533

12/18/2023 12/18/2028

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 DOL KRIN HEINEMANN 2345 ROUTE 52, SUITE 2N
HOPEWELL JUNCTION NY

12533

12/18/2023 12/18/2028

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 DOL LEROY E. NELSON JR 531 THIRD ST
ALBANY NY 12206

11/07/2023 11/07/2028

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 DOL MAQSOOD AHMAD 618 OCEAN PKWY
BROOKLYN NY 11230

09/17/2020 09/17/2025

DOL NYC MARIA NUBILE 84-22 GRAND AVENUE
ELMHURST NY 11373

03/10/2020 03/10/2025

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
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DOL NYC NAVIT SINGH 402 JERICHO TURNPIKE

NEW HYDE PARK NY 11040
08/10/2022 08/10/2027

DOL DOL NELCO CONTRACTING, LLC 1024 BROADWAY
ALBANY NY 12204

11/07/2023 11/07/2028

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 PATRICK PENNACCHIO 2345 RT. 52
SUITE 2NHOPEWELL
JUNCTION NY 12533

12/18/2023 12/18/2028

DOL DOL PATRICK PENNACCHIO 2345 RT. 52
SUITE 2NHOPEWELL
JUNCTION NY 12533

12/18/2023 12/18/2028

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 *****4168 PHANTOM CONSTRUCTION
CORP.

95-27 116TH STREET
QUEENS NY 11419

07/12/2024 07/12/2029

DOL DOL *****4168 PHANTOM CONSTRUCTION
CORP.

95-27 116TH STREET
QUEENS NY 11419

05/28/2024 05/28/2029

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 RICHARD REGGIO 1617 MAIN ST
PEEKSKILL NY 10566

03/03/2020 03/03/2025

DOL DOL ROBBYE BISSESAR 89-51 SPRINGFIELD BLVD
QUEENS VILLAGE NY 11427

01/11/2003 01/11/3003

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 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
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DOL DOL *****2045 SCOTT DUFFIE DUFFIE'S

ELECTRIC,
INC.

P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025

DOL DOL SCOTT DUFFIE P.O BOX 111
CORNWALL NY 12518

03/03/2020 03/03/2025

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 *****9528 STEEL-IT, LLC. 17613 SANTE FE LINE ROAD
WAYNESFIELD OH 45896

07/16/2021 07/16/2026

DOL DOL *****3800 SUBURBAN RESTORATION
CO. INC.

5-10 BANTA PLACE
FAIR LAWN PLACE NJ 07410

03/29/2021 03/29/2026

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 TARLOK SINGH 95-27 116TH STREET
QUEENS NY 11419

05/28/2024 05/28/2029

DOL DOL TARLOK SINGH 95-27 116TH STREET
QUEENS NY 11419

07/12/2024 07/12/2029

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 *****5766 THE COKER CORPORATION COKER
CORPORATIO

N

2610 SOUTH SALINA ST
SUITE 14SYRACUSE NY 13205

09/17/2020 09/17/2025

DOL DOL TIMOTHY PERCY 29807 ANDREWS ROAD
BLACK RIVER NY 13612

10/17/2023 10/17/2028

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

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 *****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
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DOL DOL WILLIAM SCRIVENS 4192 SIR ANDREW CIRCLE
DOYELSTOWN PA 18902

07/18/2024 07/18/2029

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. 

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 01 33 00 "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 01 32 00 "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. 



 
 
 
GENERAL COMMISSIONING REQUIREMENTS  Tetra Tech 

01 08 00 / Page 12 Project No.  276721-23001 Architects & Engineers 

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:  Lakeland CSD – 2023 Capital Project, Phase 1 

1. Project Location:   

a. Walter Panas High School 
300 Croton Avenue, Cortlandt Manor, New York 10567 

b. Lakeland High School 
1349 East Main Street, Shrub Oak, New York 10588 

01 12 00 
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c. Lakeland-Copper Beech Middle School 
3401 Old Yorktown Road, Route 132, Yorktown Heights, New York 10598 

B. Owner:  Board of Education of Lakeland Central School District. 

1. Address:  1086 East Main Street, Shrub Oak, New York 10588 

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. Other Consultants:  The Owner has retained the following who have prepared designated 
portions of the Contract Documents: 

1. Hazardous Materials Abatement:  Langan Engineering, Environmental, Surveying, 
Landscape Architecture and Geology D.P.C..  
Address:  One North Broadway, 9th Floor, White Plains, New York 10601 

E. Commissioning Authority (CxA): To Be Determined 

1. Address: To Be Determined 

2. Commissioning Authority has been engaged for this Project to provide commissioning 
services, according to provisions of Division 01 Section “General Commissioning 
Requirements.” 

F. Construction Manager:  Triton Construction, Inc 

1. Address: 1279 NY-300, 1st Floor, Newburgh, New York 12550 

2. Construction Manager has been engaged for this Project to serve as an advisor to Owner 
and to provide assistance in administering the Contract for Construction between Owner 
and each Contractor, according to a separate contract between Owner and Construction 
Manager. 

G. 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. Walter Panas High School:   

1. Reconstruction of Library / Media Center 
2. Reconstruction of Select Roof Areas 
3. Reconstruction of Mechanical System 
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2. Lakeland High School: 

1. Reconstruction of Library / Media Center 
2. Reconstruction of Select Roof Areas 
3. Reconstruction of Select Auditorium Areas 

3. Lakeland-Copper Beech Middle School 

1. Site Reconstruction 
2. Replacement of Existing Stand by Generator 
3. Reconstruction of Library / Media Center 
4. Reconstruction of Select Science Classrooms 
5. Reconstruction of Family and Consumer Sciences Classrooms 

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 (GC-1) 

1. Lakeland High School 
2. Walter Panas High School 

b. General Contract (GC-2) 

1. Lakeland-Copper Beech Middle School 

c. Mechanical Contract (MC-1) 

1. Lakeland High School 
2. Walter Panas High School 
3. Lakeland-Copper Beech Middle School 

d. Electrical Contract (EC-1) 

1. Lakeland High School 
2. Walter Panas High School 
3. Lakeland-Copper Beech Middle School 

e. Plumbing Contract (PC-1) 

1. Lakeland High School 
2. Walter Panas High School 
3. Lakeland-Copper Beech Middle School 

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. 
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1.6 CONSTRUCTION SCHEDULE 

A. The Work shall be conducted in accordance with the following schedule: 

1. General Contract (GC-1): 

a. Commencement of Construction (Off-Site Activities): Immediately following 
Contract Award. 

b. Commencement of Construction (On-Site Activities):  

1. Reconstruction of Library / Media Center:  January 1, 2025. 
2. Reconstruction of select roof areas:  June 26, 2025. 
3. Reconstruction of Lakeland High School Auditorium:  June 26, 2025. 

c. Submittals:  Provide all submittals within 30 days after award of contract.   

d. Substantial Completion date: August 29, 2025. 

e. Final Completion date: 30 days after Substantial Completion.  

2. General Contract (GC-2): 

a. Commencement of Construction (Off-Site Activities): Immediately following 
Contract Award. 

b. Commencement of Construction (On-Site Activities):  

1. Reconstruction of Library / Media Center:  January 1, 2025. 
2. Reconstruction of select science classrooms:  June 26, 2025. 
3. Reconstruction of family and consumer science classrooms:  June 26, 2025. 
4. Site reconstruction:  June 26, 2025. 

c. Submittals:  Provide all submittals within 30 days after award of contract.   

d. Substantial Completion date: August 29, 2025. 

e. Final Completion date: 30 days after Substantial Completion.  

3. Mechanical Contract (MC-1): 

a. Commencement of Construction (Off-Site Activities): Immediately following 
Contract Award. 

b. Commencement of Construction (On-Site Activities):  

1. Reconstruction of Library / Media Center:  January 1, 2025. 
2. Reconstruction of select roof areas:  June 26, 2025. 
3. Reconstruction of select science classrooms:  June 26, 2025. 
4. Reconstruction of family and consumer science classrooms:  June 26, 2025. 

c. Submittals:  Provide all submittals within 30 days after award of contract.   
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d. Substantial Completion date: August 29, 2025. 

e. Final Completion date: 30 days after Substantial Completion. 

4. Electrical Contract (EC-1): 

a. Commencement of Construction (Off-Site Activities): Immediately following 
Contract Award. 

b. Commencement of Construction (On-Site Activities):  

1. Reconstruction of Library / Media Center:  January 1, 2025. 
2. Reconstruction of select roof areas:  June 26, 2025. 
3. Reconstruction of select science classrooms:  June 26, 2025. 
4. Reconstruction of family and consumer science classrooms:  June 26, 2025. 

c. Submittals:  Provide all submittals within 30 days after award of contract.   

d. Substantial Completion date: August 29, 2025. 

e. Final Completion date: 30 days after Substantial Completion. 

5. Plumbing Contract (PC-1): 

a. Commencement of Construction (Off-Site Activities): Immediately following 
Contract Award. 

b. Commencement of Construction (On-Site Activities):  

1. Reconstruction of Library / Media Center:  January 1, 2025. 
2. Reconstruction of select science classrooms:  June 26, 2025. 
3. Reconstruction of family and consumer science classrooms:  June 26, 2025. 

c. Submittals:  Provide all submittals within 30 days after award of contract.   

d. Substantial Completion date: August 29, 2025. 

e. Final Completion date: 30 days after Substantial Completion. 

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. 
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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. 

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. 
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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. 

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, 
unless required solely for the Work of another contract. 

a. 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 Contract. 

b. Excavation for natural-gas service shall be the work of the Plumbing Contract. 
c. Excavation for mechanical work shall be the work of the Mechanical Contract. 
d. Excavation for electrical work shall be the work of the Electrical Contract. 

2. 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. 

3. 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 each contract for its own work. 

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. 

4. Furnishing of access panels for the work of each contract shall be the work of each 
contract for its own work.   

a. In new surfaces: Installing access panels shall be the work of the General Contract. 
b. In existing surfaces: Installing access panels shall be the work of each contract for 

its own work. 
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5. 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. 

6. Furnishing vandal-resistant roof vent caps and roof drain clamping ring, adjustable 
extensions and dome strainers, shall be the work of the Plumbing Contract. 

a. Installing vandal-resistant roof vent caps and roof drain clamping ring, adjustable 
extensions and dome strainers shall be the work of the General Contract. 

7. 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. 

8. Science Rooms: 

a. Providing casework as detailed on Contract Documents and approved shop 
drawings shall be the work of the General Contractor. 

1) Providing field alterations/cutouts in casework and coordinating with 
appropriate contractors shall be the work of the General Contractor. 

2) Providing exposed end and finish panels shall be the work of the General 
Contractor. 

3) Ensuring field alterations/cutouts for equipment are clean and completed 
with finished end and trim pieces shall be the work of the General 
Contractor. 

4) Ensuring filler panels, grilles, louvers and removable panels are correctly 
installed and are as specified shall be the work of the General Contractor. 

5) Coordinating removable sink and unit ventilator/fin tube radiation wall unit 
panels shall be the work of the General Contractor. 

6) Providing linear grilles for casework shall be the work of the General 
Contract. 

7) Providing keys for cabinets as per specification requirements and making 
sure all keys work in units shall be the work of the General Contractor. 

8) Providing accessory labels, file drawer inserts, etc. and verifying they are 
provided as detailed shall be the work of the General Contractor. 

9) Verifying drawer fronts, doors, etc. are in correct alignment and close/latch 
correctly shall be the work of the General Contractor. 

b. Providing epoxy tops (with or without drip edge details) shall be the work of the 
General Contractor. 

1) Providing cutouts in countertops and coordinating with appropriate 
contractors shall be the work of the General Contractor. 

2) Providing epoxy resin sinks in epoxy resin tops shall be the work of the 
General Contractor. 
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a) Coordinating drain locations for accessible sinks with the General 
Contractor and verifying clearances for accessible knee space with 
sink drain pipes are correct and meet accessibility requirements shall 
be the work of the Plumbing Contractor. 

b) Providing faucets, water supplies, waste outlets and plug, drains, traps 
and final plumbing connections at epoxy resin sinks shall be the work 
of the Plumbing Contractor. 

c) Providing acid neutralization equipment shall be the work of the 
Plumbing Contractor. 

3) Providing grommets as shown on Contract Documents shall be the work of 
the General Contractor. 

4) Providing linear grilles for countertops shall be the work of the General 
Contract. 

5) Reviewing details for areas of required surface sealant (i.e., at laminate 
countertops) and providing the sealant shall be the work of the General 
Contractor. 

6) Providing gas cocks shall be the work of the Plumbing Contractor. 

9. Providing linear grilles for casework shall be the work of the General Contract. 

10. 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. 

11. 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. 

12. 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. 

13. 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 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”. 
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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. 

14. Contractors' Construction Schedules: At intervals provided in Division 01 Section 
“Construction Progress Documentation”, each contract 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. 

15. Provide work specified in Sections other than Contractor’s own designated Specification 
Sections for above-listed items, as applicable. 

B. Field Engineering and Surveying: The General Contract is responsible for field engineering and 
surveying. 

C. Temporary HVAC:  The General Contract is responsible for temporary HVAC before 
permanent enclosure of building is complete and all associated costs.  The General 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 General Contract is responsible for temporary ventilation before 
permanent enclosure of building is complete and all associated costs.  The General 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 the General Contract. 

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. Equipment Coordination: Refer to “Connection Schedule” at the end of this Section for each 
contract’s responsibilities. 
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1.9 GENERAL CONTRACT (GC-1) REQUIREMENTS 

A. Unless noted otherwise, Work in the General Contract includes, but is not limited to, that shown 
on the following Drawings: 

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. Code Compliance (G) Drawings. 
4. General Information (G) Drawings. 
5. Phasing (G) Drawings. 
6. Hazardous Materials (H) Drawings. 
7. Structural (S) Drawings. 
8. Architectural (A) Drawings. 

B. Unless noted otherwise, Work in the General Contract includes, but is not limited to, that 
covered by the following Specifications: 

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections.  
3. Division 03 (Concrete) Specification sections. 
4. Division 04 (Masonry) Specification sections.  
5. Division 05 (Metals) Specification sections. 
6. Division 06 (Wood, Plastics, and Composites) Specification sections. 
7. Division 07 (Thermal and Moisture Protection) Specification sections. 
8. Division 08 (Openings) Specification sections. 
9. Division 09 (Finishes) Specification sections. 
10. Division 10 (Specialties) Specification sections. 
11. Division 12 (Furnishings) Specification sections. 

C. Temporary facilities and controls in the General Contract include, but are not limited to, the 
following: 

1. Support facilities, as follows: 

a. Field office for Project Representative, complete with necessary furniture, 
supplies, and telephone service.  

b. Project signs. 
c. Temporary stairs. 

2. Security and protection facilities, as follows: 

a. Environmental protection. 
b. Security enclosure and lockup. 
c. Barricades, warning signs, and lights. 
d. Temporary railings. 
e. Temporary egress. 
f. Temporary partitions. 
g. Temporary fire-protection facilities. 

3. Restoration of Owner's existing facilities used as temporary facilities. 
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1.10 GENERAL CONTRACT (GC-2) REQUIREMENTS 

A. Unless noted otherwise, Work in the General Contract includes, but is not limited to, that shown 
on the following Drawings: 

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. Code Compliance (G) Drawings. 
4. General Information (G) Drawings. 
5. Phasing (G) Drawings. 
6. Hazardous Materials (H) Drawings. 
7. Structural (S) Drawings. 
8. Architectural (A) Drawings. 
9. Boundary Topographic Survey (AV) Drawings 
10. Civil/Landscape (C) Drawings 

B. Unless noted otherwise, Work in the General Contract includes, but is not limited to, that 
covered by the following Specifications: 

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections.  
3. Division 03 (Concrete) Specification sections. 
4. Division 04 (Masonry) Specification sections.  
5. Division 05 (Metals) Specification sections. 
6. Division 06 (Wood, Plastics, and Composites) Specification sections. 
7. Division 07 (Thermal and Moisture Protection) Specification sections. 
8. Division 08 (Openings) Specification sections. 
9. Division 09 (Finishes) Specification sections. 
10. Division 10 (Specialties) Specification sections. 
11. Division 12 (Furnishings) Specification sections. 
12. Division 31 (Earthwork) Specification sections. 
13. Division 32 (Exterior Improvements) Specification sections. 
14. Division 33 (Utilities) Specification sections. 

C. Temporary facilities and controls in the General Contract include, but are not limited to, the 
following: 

1. Support facilities, as follows: 

a. Field office for Project Representative, complete with necessary furniture, 
supplies, and telephone service.  

b. Project signs. 
c. Temporary stairs. 
d. Temporary roads and paved areas. 
e. Snow and ice removal. 

2. Security and protection facilities, as follows: 

a. Environmental protection. 
b. Security enclosure and lockup. 
c. Barricades, warning signs, and lights. 
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d. Temporary railings. 
e. Temporary egress. 
f. Temporary partitions. 
g. Temporary fire-protection facilities. Environmental protection. 
h. Stormwater control. 
i. Tree and plant protection. 
j. Site enclosure fence. 
k. Exterior barricades, warning signs, and lights. 
l. Temporary railings. 
m. Temporary site egress. 

3. Restoration of Owner's existing facilities used as temporary facilities. 

1.11 MECHANICAL CONTRACT (MC-1) REQUIREMENTS 

A. Unless noted otherwise, Work in the Mechanical Contract includes, but is not limited to, that 
shown on the following Drawings: 

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. General Information (G) Drawings. 
4. Code Compliance (G) Drawings. 
5. Phasing (G) Drawings. 
6. Mechanical (M) Drawings. 

B. Unless noted otherwise, Work in the Mechanical Contract includes, but is not limited to, the 
following: 

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections.  
3. Division 23 (Heating, Ventilating and Air Conditioning): 

1.12 ELECTRICAL CONTRACT (EC-1) REQUIREMENTS 

A. Unless noted otherwise, Work in the Electrical Contract includes, but is not limited to, that 
shown on the following Drawings: 

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. General Information (G) Drawings. 
4. Code Compliance (G) Drawings. 
5. Phasing (G) Drawings. 
6. Electrical (E) Drawings. 

B. Unless noted otherwise, Work in the Electrical Contract 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 11 (Equipment) Specification sections, as follows: 

a. 11 61 53 Motorized Rigging. 

4. Division 26 (Electrical) Specification sections: 

5. Division 27 (Communications) Specification sections. 

6. 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. Temporary utilities, as follows: 

a. Electric power service and distribution. 
b. Lighting, including site lighting. 

2. Electric Power Service from Permanent Existing System:  Electric power from permanent 
existing system is available for use.  Provide metering, connections and extensions of 
services as required for construction operations. Separate metering for field offices from 
that for other construction purposes. 

a. Construction Use Charges: Arrange for electric power service use charges for 
construction purposes to be billed directly from power company to Owner. 

b. Field Office Use Charges: Pay electric power service use charges for electricity 
used by all entities for construction field offices. 

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 plus Project 
Representative field office. 

3. Restoration of Owner's existing facilities used as temporary facilities. 

1.13 PLUMBING CONTRACT (PC-1) REQUIREMENTS 

A. Unless noted otherwise, Work in the Plumbing Contract includes, but is not limited to, that 
shown on the following Drawings: 

1. Title Sheets. 
2. Symbols and Abbreviations (G) Drawings. 
3. General Information (G) Drawings. 
4. Code Compliance (G) Drawings. 
5. Phasing (G) Drawings. 
6. Plumbing (P) Drawings. 
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B. Unless noted otherwise, Work in the Plumbing Contract includes, but is not limited to, the 
following: 

1. Division 01 (General Requirements) Specification sections. 
2. Division 02 (Existing Conditions) Specification sections.  
3. Division 22 (Plumbing) Specification sections: 

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. 

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. 

1.14 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. 

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. 
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1.15 COORDINATION WITH OCCUPANTS 

A. Owner Occupancy:  Owner will occupy site and existing and adjacent 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. 

1.16 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. 
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B. On-Site Work Hours:  Limit work to normal business working hours of 7:00 AM. to 10:00 PM., 
Monday through Friday, except as otherwise indicated.  Movement of materials is not permitted 
in Owner-occupied areas during normal business hours. 

1. Other Weekday Hours:  At Owner’s discretion. 
2. Weekend Hours:  At Owner’s discretion. 
3. Hours for Noisy Activity (in excess of 60 dB):  At Owner’s discretion in non-student-

occupied areas while school is in session. 

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's 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's 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. 

g. Provide adequate ventilation, including, but not limited to:  
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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. 

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 
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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. 

C. Overhead and profit related to the allowance shall be included as part of the Contract Sum and 
not part of the allowance. 

01 21 00 
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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 WORK CONTRACT (GC-1) 

A. Allowance No. 1:  Contingency Allowance:  Include the sum of $225,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions discovered during construction.  

3.3 SCHEDULE OF ALLOWANCES - GENERAL WORK CONTRACT (GC-2) 

A. Allowance No. 2:  Contingency Allowance:  Include the sum of $150,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions discovered during construction.  

3.4 SCHEDULE OF ALLOWANCES - PLUMBING WORK CONTRACT (PC-1) 

A. Allowance No. 3:  Contingency Allowance:  Include the sum of $50,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions discovered during construction.  

3.5 SCHEDULE OF ALLOWANCES - MECHANICAL WORK CONTRACT (MC-1) 

A. Allowance No. 4:  Contingency Allowance:  Include the sum of $100,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions discovered during construction.  

3.6 SCHEDULE OF ALLOWANCES - ELECTRICAL WORK CONTRACT (EC-1) 

A. Allowance No. 5:  Contingency Allowance:  Include the sum of $125,000 for use according to 
Owner’s instructions and for hidden and unforeseen conditions discovered during construction.  
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3.7 SCHEDULE OF ALLOWANCES –ALL CONTRACTS  

 

 

 

 
Attachment: Allowance Access Authorization 

END OF SECTION 01 21 00 

Allowance Contract Type Amount 
1 GC-1 Contingency $225,000 
2 GC-2 Contingency $150,000 
3 PC-1 Contingency $50,000 
4 MC-1 Contingency $100,000 
5 EC-1 Contingency $125,000 
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ALLOWANCE ACCESS AUTHORIZATION: 
 
Project:  Reconstruction to Walter Panas High School, Lakeland High School and Lakeland Copper 
Beech Middle School 
 
Architect:  Tetra Tech Architects & Engineers Project No.  276721-23001 
 
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:              
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SECTION 01 23 00 - ALTERNATES 

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 alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents. 

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement. 

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternate into the Work.  No other adjustments are made to the 
Contract Sum. 

1.4 PROCEDURES 

A. Coordination:  Revise or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, in 
writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or 
deferred for later consideration.   

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate. 

01 23 00 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. LHS-01 - LAKELAND HIGH SCHOOL AUDITORIUM CARPETING AND 
AISLE LIGHTING REPLACEMENT 

1. This Alternate affects more than one Contract, as follows: 

a. General Contract:  In addition to Work by Base Bid at Lakeland High School, 
provide improvements associated with the reconstruction work in the Auditorium, 
remove and replace existing carpeting as noted on the project drawings and as 
specified in the Project Manual. 

b. Plumbing Contract:  No Scope. 

c. Mechanical Contract:  No Scope. 

d. Electrical Contract:  In addition to Work by Base Bid at Lakeland High School, 
provide improvements associated with the reconstruction work in the Auditorium, 
remove and replace existing aisle lighting as noted on the project drawings and as 
specified in the Project Manual. 

B. Alternate No. CB-01 - LAKELAND-COPPER BEECH MIDDLE SCHOOL FAMILY AND 
CONSUMER SCIENCE ROOMS 

1. This Alternate affects more than one Contract, as follows: 

a. General Contract:  In addition to Work by Base Bid at Copper Beech Middle 
School, provide improvements associated with the reconstruction of the Family 
and Consumer Science Rooms 338, 339, 339A, 339B, adjacent courtyard and 
associated improvement for the reconstruction of the aforementioned 
improvements.  Work as shown on Drawings DA103, DA133, DA160, DA600, 
DA900, DA903, DA930 and specified in Project Manual. 

b. Plumbing Contract:  In addition to Work by Base Bid at Copper Beech Middle 
School, provide improvements associated with the reconstruction of the Family 
and Consumer Science Rooms 338, 339, 339A, 339B and associated improvement 
for the reconstruction of the aforementioned improvements.  Work as shown on 
Drawings DP400 and specified in Project Manual. 

c. Mechanical Contract:  In addition to Work by Base Bid at Copper Beech Middle 
School, provide improvements associated with the reconstruction of the Family 
and Consumer Science Rooms 338, 339, 339A, 339B, adjacent courtyard, and 
associated improvement for the reconstruction of the aforementioned 
improvements.  Work as shown on Drawings DM101, DM131 and specified in 
Project Manual. 
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d. Electrical Contract:  In addition to Work by Base Bid at Copper Beech Middle 
School, provide improvements associated with the reconstruction of the Family 
and Consumer Science Rooms 338, 339, 339A, 339B, adjacent courtyard, storage 
room adjacent to Gym “A” and associated improvement for the reconstruction of 
the aforementioned improvements.  Work as shown on Drawings DE103 and 
specified in Project Manual. 

C. Alternate No. CB-02 - SIDEWALK AT SOUTH SIDE OF LAKELAND-COPPER BEECH 
MIDDLE SCHOOL 

1. General Contract:  In addition to Site Work by Base Bid at Lakeland-Copper Beech 
Middle School, remove existing surface and subbase as required and provide new 
concrete sidewalk and associated improvement along the south side of the building.  
Work as shown on Drawings DC100, DC110, DC120, DC130, DC140 and specified in 
Project Manual. 

D. Alternate No. CB-03 - SIDEWALK AT EAST SIDE OF LAKELAND-COPPER BEECH 
MIDDLE SCHOOL 

1. General Contract:  In addition to Site Work by Base Bid at Lakeland-Copper Beech 
Middle School, remove existing surface and subbase as required and provide new 
concrete sidewalk and associated improvement along the east side of the building.  Work 
as shown on Drawings DC100, DC110, DC120, DC130, DC140 and specified in Project 
Manual. 

E. Alternate No. CB-04 - ASPHALT PAVEMENT AND STORM PIPING AT EAST SIDE OF 
LAKELAND-COPPER BEECH MIDDLE SCHOOL 

1. General Contract:  In addition to Site Work by Base Bid at Lakeland-Copper Beech 
Middle School, remove existing asphalt pavement and subbase as required and provide 
new storm piping and asphalt pavement and associated improvement on the east side of 
the building.  Work as shown on Drawings DC100, DC110, DC120, DC130, DC140 and 
specified in Project Manual. 

END OF SECTION 01 23 00 
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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. 

01 25 00 
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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. 

01 26 00 
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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. 

f. If contractor fails to provide all information as noted above, Architect will return 
the submitted quotation noting the corrections required. If subsequent quotation 
submittal by the Contractor fails to comply with the format and protocols outlined 
above, the Owner is entitled for reimbursement from the Contractor for amounts 
paid to the Architect for review of additional quotation submissions.  

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. 
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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. 

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 (14) 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. unless 
noted otherwise, provide the following: 

a. Sub-schedules for Separate Elements of Work:  Provide sub-schedules for each 
building.  

1) List allowances on sub-schedules only where exclusively part of separate 
element of work. 

b. Summary Schedule: Provide summary schedule listing each sub-schedule and its 
total and each allowance; total of all sub-schedules and allowances shall equal the 
Contract Sum. 

01 29 00 
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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.  

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. Multiple line items for amounts in excess of five percent of Contract Sum, broken 
out to subcomponents equaling not greater than five percent each. 

b. 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. 

 
c. Allowances:  Provide a separate line item in the schedule of values for each 

allowance.  
 

d. Submittals:  Include a minimum of Two percent of Contract Sum. 
 

e. Supervision: Include a minimum of Two percent of Contract Sum. 
 

f. Safety and Field Reports: Include a minimum of Two percent of Contract Sum. 
 

g. Coordination Drawings: Provide a separate line item in the schedule of values for 
Coordination Drawings. Include a minimum of the following percentages of 
Contract Sum.  

1) Mechanical Contract: Two (2) percent of the Contract Sum. 
2) All Other Contracts: Two (2) percent of the Contract Sum. 
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h. Meetings: Provide a separate line item in the schedule of values for Contractor 
attendance at meetings.  Include a minimum of Two (2) percentage of Contract 
Sum. 

i. Wood Blocking: Provide a separate line item in the schedule of values for wood 
blocking. 

j. Testing and Balancing (TAB): Include a minimum of Two (2) percent of the 
Contract Sum (Mechanical Contract:  Two (2)) 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). 

k. Punch List:  Three (3) percent of Contract Sum. 

l. 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. 
e) Project record documents. 
f) Demonstration and training. 

2) The total value of all project closeout line items shall equal to not less than 
the following: 

a) Five (5) percent of the Contract Sum. 

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 (7) 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. 
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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.   
3. Include amounts of fully-executed Change Orders and Construction Change Directives 

issued before last day of construction period covered by application. 

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. 

F. Transmittal:  Submit three (3) 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." 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Stored Materials Invoicing Documentation 

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. Coordination drawings. 
4. Owner’s Project Representative activities. 
5. Electronic form procedures. 
6. Requests for Information (RFIs). 
7. 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. Each contractor shall coordinate its construction 
operations with those of other contractors and entities to ensure efficient and orderly installation 
of each part of the Work. 

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 with other contractors to ensure 
maximum performance and accessibility for required maintenance, service, and repair. 

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

B. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors 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. 

01 31 00 
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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. 

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) Site base file drawings. 
2) Floor plans. 
3) Reflected ceiling plans. 

1.5 COORDINATION DRAWINGS 

A. Each Contractor: 

1. Participate in the Coordination Drawing process as required to ensure work is 
coordinated with associated Contractors to fulfill the scope and schedule of the project. 
Contractors with work in areas where more than one Contractor has Contract Work must 
participate in coordination process for that area of work. 

2. Architect will furnish Contractor with digital media copies of architectural, structural, 
mechanical, plumbing, and electrical base information, not including drawing sheets or 
details, at no charge, upon providing Architect with a fully-executed indemnification 
agreement. 
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3. At an initial coordination meeting scheduled by the Mechanical Contractor and 
Construction Manager in accordance with schedule defined in Division 01 Section - 
Multiple Project Summary – Project Schedule, coordinate the schedule of the creation 
and revision of Coordination Drawings with the Architect, Construction Manager, 
Owner, and involved Contractors as required to meet the construction schedule. 

4. Revise Coordination Drawings identifying work of applicable Contract that requires 
coordination with building systems or that presents potential interference with existing 
construction or construction provided by another Contractor. Examples of these 
components and work include (but are not limited to): 

a. Systems located above ceilings or integrated into ceiling system such as ducts, 
piping, lighting, cable trays, electrical conduits, joist cross bracing, structure, 
supports, fire protection systems, diffusers, grilles, access doors, etc. 

b. Components of systems installed on roofs requiring roof penetrations, structural 
support, lightning protection, etc. 

c. Components suspended or otherwise inside spaces such as gymnasium backstops, 
light fixtures, ducts, gymnasium dividers, web spaces of trusses with duct/pipe, 
etc. 

d. Clearances required for service access or by codes. Show service access locations 
including brief note such as “service access to filters”. 

e. Equipment located adjacent to building that may need coordination with 
landscaping such as dust collectors, transformers, gas metering stations, chillers 
and condensing units, pads, louvers, etc. 

5. Resolution of Conflicts and Interferences: 

a. Schedule additional coordination meetings through Construction Manager with 
Architect, Owner, and other Contractors and attend additional coordination 
meetings as required to fully resolve conflicts and complete process. 

b. Review draft revisions of respective trades and Owner at subsequent coordination 
meetings with involved parties. Resolve conflicts and interferences at these 
meetings. 

c. Reposition proposed locations of components and equipment in applicable 
Contracts as required to resolve conflicts and address Owner’s serviceability 
concerns after review of Coordination Drawings. For exposed work, adjust and 
coordinate configuration of components to achieve aesthetics consistent with the 
scope of the Project without increase in Contract Sum. 
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d. Notify Construction Manager, Architect, Owner’s Representative, and affected 
Contractors in case of unresolved interferences or conflicts prior to installation of 
construction. Schedule meetings and take other measures to resolve interferences 
or conflicts and revise applicable Coordination Drawings as required.  Re-process 
revised Coordination Drawings in accordance with “Processing of Coordination 
Drawings” below to ensure all Contractors are aware of revisions in Coordination 
Drawings. 

e. When all conflicts have been resolved on each complete Coordination Drawing, 
each applicable Contractor shall digitally sign and date the drawings, and deliver to 
the Mechanical Contractor for additional distribution. A copy of the signed 
originals will be stored in the Construction Manager’s jobsite offices for reference 
for the duration of the construction. 

f. Each Contractor will be provided with a copy of each coordination drawing and 
may transcribe additional information from the copies stored in the Construction 
Manager’s jobsite offices. 

6. Do not proceed with work in Contract in each area until agreement is reached with all 
Contractors and the Construction Manager, Architect and Owner on exact arrangements 
for each room or area, unless otherwise directed by the Construction Manager, Architect 
or Owner. 

a. If Contractor proceeds prior to resolving conflicts and receiving above agreement 
or direction and conflicts ensue as a result, Contractor must modify installed 
construction as required to permit other Contractors to proceed with coordinated 
installation at no change in Contract Sum. 

B. Mechanical Contract: 

1. In accordance with the Coordination Drawing creation schedule agreed to as described 
above, prepare and distribute Coordination Drawings as specified in the Division 23 
Sections “Common Work Results for HVAC” and “Ductwork”, for all areas with any 
construction work, including indoor areas and rooms, roofs, and near building areas with 
mechanical equipment. Consider construction of other Contracts as shown in Contract 
Documents to avoid conflicts. Prepare and revise the Coordination Drawings in the order 
and within the schedule agreed upon. 

2. Coordinate the scheduling of coordination meetings with the project schedule 
Construction Manager, Architect, involved Contractors, and Owner. Schedule the 
meetings at the agreed upon schedule. 

3. Deliver two (2) prints and one electronic file in format as required elsewhere and as 
agreed to at the initial coordination meeting, of each Coordination Drawing 
simultaneously to Construction Manager, Architect, Owner, and each Contractor listed 
below and obtain written dated receipts from other contractors.  Include additional print 
copy and electronic copy to Electrical Contractor, to become “Complete Coordination 
Drawing” for subsequent distribution and complete final coordination documentation as 
described below. Submit copy of receipts to Architect and Construction Manager. 
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4. Duplicate and deliver final complete drawings as required by Division 23 Section 
“Ductwork.” 

C. Contractors other than Mechanical Contractor: 

1. Obtain Coordination Drawings and prepare draft revisions to Coordination Drawings 
showing applicable work of respective Contract and indicating perceived conflicts, 
proposed resolution of conflicts with existing conditions and construction of other 
Contracts as shown in Coordination Drawings. 

2. Revise the Coordination Drawings in the order and within the schedule agreed upon. 

3. Obtain Complete Coordination Drawing prints and revise showing components and work 
of applicable Contract including resolution of conflicts with construction of other 
Contracts as agreed to and as shown on revised draft Coordination Drawings. 

4. Processing of Coordination Drawings:  Receive, revise, and deliver Complete 
Coordination Drawings initially prepared by Mechanical Contractor according to the 
following sequence as applicable to Project.  

5. Each Contractor: Obtain written dated receipt from subsequent recipient of Complete 
Coordination Drawings and submit copy of receipts to Architect and Construction 
Manager: 

a. Mechanical Contract. 
b. Electrical Contract. 
c. General Contract. 
d. Plumbing Contract. 

1.6 OWNER’S PROJECT REPRESENTATIVE ACTIVITIES 

A. Project Representative shall: 

1. Serve as liaison between Architect, Contractor[s] 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. 
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6. Receive and review suggestions proposed by the Contractor, and submit them, together 
with recommendations, to the Architect. 

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. 



Tetra Tech PROJECT MANAGEMENT AND COORDINATION 
Architects & Engineers Project No. 276721-23001 01 31 00 / Page 7 

4. Assume any of the responsibilities of the Contractor's superintendent or of 
Subcontractors. 

5. Expedite the Work for the Contractor. 

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. 

1.7 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. 

1.8 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. 
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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. 
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 (7) days if 
Contractor disagrees with response. 

E. Electronic RFI Log: Architect will maintain a tabular log of RFIs organized by RFI number. 

1.9 PROJECT MEETINGS 

A. Preconstruction Conference:  Construction Manager will schedule and conduct a 
preconstruction conference before starting construction, at a time convenient to Owner, 
Construction Manager and Architect, but no later than 15 days after date of Notice of Award. 
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1. Attendees:  Authorized representatives of Owner, Commissioning Authority, 
Construction Manager, Architect, and their consultants; 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 that could affect progress, including the 
following: 

a. Designation of key personnel and their duties. 
b. Lines of communications. 
c. Bonds and insurance. 
d. Subcontract list. 
e. Schedule of values. 
f. Payment request estimate. 
g. Applications for Payment. 
h. Contractor’s construction schedule. 
i. Submittals. 
j. Electronic form procedures (RFIs, ASIs, PRs). 
k. Procedures for processing Change Orders and Construction Change Directives. 
l. Quality control. 
m. Adjoining properties. 
n. Project schedule. 
o. Contractor review of Contract Documents, including Drawings and Specifications. 
p. Project meetings. 
q. Project closeout procedures. 
r. Electronic drawings. 
s. AIA and Word documents. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

B. Site Preconstruction Conference:  Construction Manager will schedule and conduct a site 
preconstruction conference, at a time convenient to Owner, Construction Manager and 
Architect. 

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. 
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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. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

C. Structural Preconstruction Conference:  Construction Manager will schedule and conduct a 
structural preconstruction conference, at a time convenient to Owner, Construction Manager 
and Architect. 

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. Procedures for testing and inspecting. 
b. Submittals. 
c. Testing, placing, curing and finishing structural concrete. 
d. Hot/cold weather concrete construction. 
e. Fabrication and erection of structural steel. 
f. Attaching metal floor and roof deck, as applicable. 
g. Procedures for constructing composite slabs, as applicable. 
h. Procedures for unit masonry control joints, grouting, and workmanship. 
i. Hot/cold weather masonry construction. 
j. Cold formed metal framing. 
k. Roles of each party regarding the above work items. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

D. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Review each Specification Section for requirements for preinstallation conferences. 

a. No later than 15 days after date of Notice of Award, submit to Architect complete 
listing of preinstallation conferences to be held.  
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2. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise 
Architect, Construction Manager, Commissioning Authority and Project Representative 
of scheduled meeting dates. 

3. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Deliveries. 
c. Submittals. 
d. Review of mockups. 
e. Time schedules. 
f. Weather limitations. 
g. Manufacturer's written instructions. 
h. Warranty requirements. 
i. Compatibility of materials. 
j. Acceptability of substrates. 
k. Temporary facilities and controls. 
l. Space and access limitations. 
m. Testing and inspecting requirements. 
n. Installation procedures. 
o. Coordination with other work. 
p. Required performance results. 
q. Protection of adjacent work. 

4. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

5. Reporting:  Distribute report of the meeting to each party present and to other parties 
requiring information. 

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

E. Progress Meetings:  Construction Manager will conduct progress meetings at biweekly 
intervals, unless otherwise necessitated. 

1. Attendees:  In addition to representatives of Owner, Commissioning Authority, 
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. 
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a. Review present and future needs of each entity present, including the following: 

1) Report of progress since previous meeting. 

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 each 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. 

F. 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. 
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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. 

G. 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 each scheduled date of Substantial Completion. 

1. Attendees:  Authorized representatives of Owner, Commissioning Authority, 
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 



Tetra Tech CONSTRUCTION PROGRESS DOCUMENTATION 
Architects & Engineers Project No. 276721-23001 01 32 00 / Page 3 

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. 
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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  Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit certificate, signed and sealed by the responsible professional engineer, for 
each product and system specifically assigned to Contractor to be designed or certified by a 
professional engineer, indicating compliance with building code in effect for Project. 

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) 
 Consultant Name Cover Sheet to be used ONLY for Submittals for Sections(s)  
     Delegated Design Submittal Form (Refer to Sections) 

END OF SECTION 01 33 00 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 276721-23001 
   
 Proj. Name: Lakeland CSD – 2023 Capital Project Phase 1 
 
 Location:  Shrub Oak, New York 
 
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: 276721-23001 
 
 Project Title:  Lakeland CSD – 2023 Capital Project Phase 1 
 
 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.: 276721-23001 
   
 Proj. Name: Lakeland CSD – 2023 Capital Project Phase 1 
 
 Location:  Shrub Oak, New York 
 
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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CONTRACTOR:   SUBMITTAL DATE          /          /  

     
 
CONSULTANT:   

PROJECT IDENTIFICATION 
 
 Project No.: 276721-23001 
 
 Proj. Name: Lakeland CSD – 2023 Capital Project Phase 1 
 
 Location:  Shrub Oak, New York     
 
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:__________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
CONTRACTOR COMMENTS:________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
OWNER’S CONSULANT 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.  

OWNER’S DIRECT CONSULTANT 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 
 
 
 

Reviewed By:  _______________________ 
 
 
 
 

Date:  ______________________________ 
 

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.: 276721-23001 
 

 Proj. Name: Lakeland CSD – 2023 Capital Project Phase 1 
 

 Location:  Shrub Oak, New York 
 

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 disturbance of lead and lead-containing materials is not anticipated 
as part of this Project. 

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. 

N. Disposal of Lead Abatement Waste: 

1. Test all debris from lead abatement activities to determine whether it is hazardous or non-
hazardous waste. 
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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 -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 (5) 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. 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." 

D. 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. 

01 40 00 
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E. 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. 

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. 
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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. 

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. 
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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. 

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. 
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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 (7) 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. 

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. 
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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, Commissioning 
Authority, Construction Manager, and Contractor in performance of duties. Provide qualified 
personnel to perform required tests and inspections. 

1. Notify Architect, Commissioning Authority, 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. 

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." 
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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, Commissioning Authority, 
Construction Manager, testing agencies, and each party involved in performance of 
portions of the Work where tests and inspections are required. 

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. 
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2. Notifying Architect, Commissioning Authority, 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 and Commissioning Authority, 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, Commissioning Authority'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. 

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. 
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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: LAKELAND CSD – 2023 CAPITAL PROJECT – Phase 1 

Location: Shrub Oak, New York 

Owner: LAKELAND 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 

 
 
Statement of Responsibility 
 
Each contractor responsible for the construction or fabrication of a system or component designated 
above must submit a Statement of Responsibility (Attached to this Section.) 
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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. 

C. Temporary utilities include, but are not limited to, the following: 

1. Water service and distribution 
2. Electric power and lighting 
3. Heat 
4. Ventilation 
5. Sanitary facilities 
6. Storm and sanitary sewer 
7. Internet service 

D. Support facilities include, but are not limited to, the following: 

1. Field offices and storage 
2. Construction Manager’s field office 
3. Dewatering  
4. Temporary enclosures 
5. Hoists and temporary elevator use 
6. Project signs and required notifications 
7. Wayfinding signs 
8. Waste collection and disposal 
9. Pest control 

E. Security and protection facilities include, but are not limited to, the following: 

1. Fire protection 
2. Barricades, warning signs and lights 
3. Environmental protection 
4. Tree and plant protection 

01 50 00 
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5. Temporary fencing 
6. Temporary enclosures 
7. Temporary partitions 

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. 

B. Water Service:  Use water from the Owner’s existing water system if available.  If not available, 
contractor must supply water required for the performance of their work.  

C. Electric Power:  Temporary electric power, including set up and maintenance is the 
responsibility of the Electrical Contractor. 

1. Use of electric power from the Owner’s permanent power system (when operational) is 
available to all contractors without cost. 

2. Electrical Contractor is to provide power to the Construction Manager’s job trailer.  

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. 

C. Project Identification Signs: Show fabrication and installation details, including layouts, 
typestyles, graphic elements, and message content. 

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. 

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. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. 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. 

B. Dust-Control Adhesive-Surface Walk-Off Mats: Provide mats minimum 36 by 60 inches. 

C. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; 
with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 

B. Field Office for Project Representative: Of sufficient size (not less than 12 feet by 60 feet box 
size) to accommodate needs of Owner’s Project Representative, Architect, and to accommodate 
Project meetings specified in other Division 01 Sections.  Provide secure office, with operable, 
insect-screened windows; two lockable entrance doors and two sets of OSHA-approved 
aluminum steps, with handrails. Provide insulated aluminum perimeter skirting. Provide 
consumable supplies and maintenance, including weekly cleaning service, until Project 
closeout.  

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Williams 
Scotsman, an Algeco Scotsman Company; 64’ x 12’ Mobile Office, or comparable 
product. 

2. Furnish and equip office as follows: 

a. Furniture required for Project-site documents including two lockable 4-drawervfile 
cabinets, one 96-inch-long plan table, plan racks for twenty-four [30][36]-inch plan 
sets, and one bookcase. 

b. Furniture required for office space including one desk, one executive chair, one 
lockable 2-drawer file cabinet, and one bookcase. 

c. Conference room of sufficient size to accommodate meetings of20 individuals. 
Furnish room with three folding conference tables (each 30 inches by 96 inches), 
20 chairs, and 4-foot-square tack and marker boards. 

d. Office equipment and supplies as follows: 

1) Electronic Communication Service: Provide a desktop computer in the field 
office to access Project electronic documents and maintain electronic 
communications. Equip computer with not less than the following: 
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a) Processor: Intel Core i5 or i7. 

b) Memory:  16 gigabyte. 

c) Disk Storage:  1-terabyte hard-disk drive and combination DVD-
RW/CD-RW drive. 

d) Display: 24-inch LCD monitor with 256-Mb dedicated video RAM. 

e) Full-size keyboard and mouse. 

f) Network Connectivity:  10/100BaseT Ethernet. 

g) Operating System: Microsoft Windows 10 Professional. 

h) Productivity Software: Current editions of Microsoft Office 
Professional, including Word, Excel, and Outlook; Microsoft Project; 
Adobe Reader DC; and WinZip 10.0 or higher. 

i) Printer: "All-in-one" unit equipped with printer server, combining 
color printing, photocopying, and scanning, or separate units for each 
of these three functions; capable of printing 24 copies per minute, 11 
by 17 inch sized copies, and with the ability to collate and staple. 
Provide toner, cartridges, and staples. 

j) Internet Service: Broadband modem, router and ISP, equipped with 
hardware firewall, providing minimum 10.0 Mbps upload and 15 
Mbps download speeds at each computer. 

k) Internet Security: Integrated software, providing software firewall, 
virus, spyware, phishing, and spam protection in a combined 
application. 

l) Backup: External hard drive, minimum 2 terabytes, with automated 
backup software providing daily backups. 

m) Paper Supplies, Per Month: Two reams of 20-pound white 8-1/2 by 
11 inch paper suitable for use in printer. 

2) Portable Computer: Provide a portable 2-in-1 computer for field use to 
access Project electronic documents and maintain electronic 
communications. Equip computer with not less than the following: 

a) Processor: Intel Core i5 or i7. 

b) Memory: 8 gigabyte. 

c) Storage: 256 gigabyte solid-state drive. 

d) Screen Size: Minimum 12-inch with touchscreen. 

e) Detachable keyboard. 
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f) LTE capability. 

g) Operating System: Microsoft Windows 10 Professional. 

h) Productivity Software: Current editions of Microsoft Office 
Professional, including Word, Excel, and Outlook; Microsoft Project; 
Adobe Reader DC; and WinZip 10.0 or higher. 

e. Fire extinguisher. 

f. First aid kit. 

g. Three trash cans. 

h. Bottled drinking water with hot and cold water dispenser, and private toilet. 

i. Heating and cooling equipment necessary to maintain a uniform indoor 
temperature of 68 to 72 deg F. 

j. Electrical power service and 120-V ac duplex receptacles, with no fewer than one 
receptacle on each wall. 

k. Lighting fixtures capable of maintaining average illumination of 20 fc at desk 
height. 

l. Security system, similar to Tattletale Portable Alarms. 

m. Telephone Service: 

1) Two land-based telephone lines, each with a cordless telephone and digital 
answering machine. Arrange for monthly service and calls to be billed 
directly to Owner. 

C. 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 or fuel-oil heaters 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. 
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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. 

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. 

D. Temporary Toilet Units:  Provide self-contained 

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 private system indicated as directed by authorities having 
jurisdiction. 
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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. 

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 for multi-storied buildings) 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. 
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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. 

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. 
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5. Extension Cords: Temporary 3-wire plug-in extensions with grounding features at both 
ends. 

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 temporary telephone service in Contractor’s field office. 

1. Provide Contractor’s superintendent with cellular telephone or portable two-way radio for 
use when away from field office. 

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 within 
construction limits 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." 
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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: Provide temporary parking areas for construction personnel. 

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. 
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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. 

L. Temporary Elevator Use: Use of elevators is not permitted.. 

M. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators 
are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, 
restore elevators to condition existing before initial use. 

1. Do not load elevators beyond their rated weight capacity. 

2. Provide protective coverings, barriers, devices, signs, or other procedures to protect 
elevator car and entrance doors and frame. If, despite such protection, elevators become 
damaged, restore damaged work so no evidence remains of correction work.  

N. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders 
are not adequate. 

O. 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. 

P. 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. 
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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.  

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 SWPPP. 

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. 
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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 SWPPP. 

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. 

F. 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.  Furnish one set of keys to Owner and one set to the Construction Manager. 

G. 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. 

H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

I. All prime contractors shall provide OSHA approved fall protection for their workers as required 

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. Covered Walkway: Erect protective, covered walkway for passage of individuals through or 
adjacent to Project site. Coordinate with entrance gates, other facilities, and obstructions. 
Comply with regulations of authorities having jurisdiction and requirements indicated on 
Drawings. 
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1. Provide overhead decking, protective enclosure walls, handrails, barricades, warning 
signs, exit signs, lights, safe and well-drained walkways, and similar provisions for 
protection and safe passage. 

2. Paint and maintain appearance of walkway for duration of the Work. 

L. 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. 

M. 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. 

N. 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. 
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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. 

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 15 and May 31. 

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. 
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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. 276721-23001 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 land surveyor and 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 land surveyor or professional engineer certifying that 
location and elevation of improvements comply with requirements. 

B. Certified Surveys:  Submit two (2) copies signed by land surveyor. 

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. 
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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. 
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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 land surveyor 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 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. 
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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 
on schedule for Substantial Completion by the contract specified date.  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, 22, 23, and 26 (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 
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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 re-inspections 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 regardless of the 
phased completion of the Project. 

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. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. 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. 

f. Remove debris and surface dust from limited access spaces, including roofs, 
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 
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g. Sweep concrete floors broom clean in unoccupied spaces using sweeping 
compound that is compatible with new finishes. 

h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean 
according to manufacturer's recommendations if visible soil or stains remain. 

i. Clean transparent materials, including mirrors and glass in doors and windows.  
Remove glazing compounds and other noticeable, vision-obscuring materials.  
Polish mirrors and glass, taking care not to scratch surfaces. 

j. Remove labels that are not permanent. 

k. Wipe surfaces of mechanical and electrical equipment and similar equipment.  
Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 

l. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 
resulting from water exposure. 

m. Replace disposable air filters and clean permanent air filters.  Clean exposed 
surfaces of diffusers, registers, and grills. 

n. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on inspection. 

o. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 

p. 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 Owner and Construction Manager. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 
damaged transparent materials. 
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2. 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. 

3. Replace parts subject to operating conditions during construction that may impede 
operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 
noisy starters in fluorescent fixtures to comply with requirements for new fixtures. 

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 (2) paper copies as listed below. 
2. Two (2) 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. 
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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 



Tetra Tech DEMONSTRATION AND TRAINING 
Architects & Engineers Project No. 276721-23001 01 79 00 / Page 1 

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 flash 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 020810 

ASBESTOS ABATEMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION OF WORK 

A. The asbestos abatement contractor shall perform the following work as 

described below and indicated on the drawings. The drawings are only a 

diagrammatic representation of the Work Areas and do not constitute the actual 
quantities of material. The asbestos abatement contractor is responsible for the 

confirmation of the actual total quantities of the Work. The asbestos abatement 
contractor shall provide all labor, equipment and materials necessary to complete 

the Work in accordance with the Contract Documents. All asbestos material is to 
be disposed of as ACM waste. Quantities indicted below are confirmed asbestos. 

Please note that several work areas and all quantities will depend on the actual 

scope of work and how much ceiling area is disturbed that will affected piping. 

B.  This work plan has been developed to comply with the regulations under Part 56 of    

Title 12 of the Official Compilation of Codes, Rules and Regulations of the State of 

New York (Cited as 12 NYCRR Part 56), Occupational Safety and Health 
Administration (OSHA) 29 CFR 1910.120(b)(4), Hazardous Waste Operations and 

as per contract documents and specifications.  

Walter Panas High School 

300 Croton Avenue, Cortlandt, New York 10567 

1. Drawing H-002.00: First Floor Area 

a. Remove and dispose of asbestos-containing Floor tile mastic within Work 

Area 1. All materials shall be removed utilizing NYS DOL 12 NYCRR Part 

56-11.7 non-friable procedures. 

Work  
Area # 

Location Asbestos-Containing Material
Approximate  

Quantity 
Removal 

Procedure 

1 

Library Testing 
Room, Special 

Ed Room, 
Special Ed Closet

12”x12” Floor Tile & Associated 

Mastic (under carpet in some 

areas) 

+/- 6,200 square 

feet 

NYSDOL 12 

NYCRR Part 

56-11.7- Non-

Friable 

Flooring and 

mastics 
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2. Drawing H-003.00: Roof Area 

a. Remove and dispose of asbestos-containing Pipe/fittings, floor tile 

chalkboard within Work Area 2. All materials shall be removed utilizing 

NYS DOL 12 NYCRR Part 56-11.7 non-friable procedures. 

Work  
Area # 

Location 
Asbestos-Containing 

Material 
Approximate 

Quantity 
Removal Procedure

2 

Main Roof, 

Throughout 

associated with 

the 24 HVAC units 

HVAC Caulking Grey 
(Caulking at base of HVAC) 

+/- 1200 
Square Feet 

(24 units) 
NYSDOL 12 NYCRR 

Part 56-11.6 Exterior 

Project Removal of 

Non-friable ACM 

Caulking HVAC Caulking White 
(Caulking at base of HVAC) 

+/- 1800 

Square Feet 

B. The Contractor is responsible for completing all notifications and variances 

required to meet the determined start date (if applicable). 

C. If asbestos containments are required, the Contractor shall establish the asbestos 

containments so as to not interfere with operation of or access to the temporary 

equipment that shall be installed by others. 

D. The Contractor shall field verify the amount of ACM and familiarize him/her-self 

with all variable field conditions in the building before the submission of his/her 

quote. The quantities presented in this specification are approximate only and 

should not be used solely as the basis for any quote. Any discrepancies or 

difference in the approximate and actual quantities shall be resolved before the 

award of any Contract. No change order relative to ACM material quantity will be 

permitted after the award of the Contract, unless new areas are added. In the event 

that suspect materials not included in this Specification are encountered while the 

work is in progress, such material shall be tested and, if confirmed ACM, removed 

as ACM, in accordance with the procedures contained herein. The discovery of 

any new material(s) should not delay the progress of the work as contained in this 

specification. Payment for any additional work will be considered on a case-by-

case basis by the Environmental Consultant and Lakeland CSD. It is the 

responsibility of the Contractor to determine and negotiate the full cost of any such 

payment prior to performance of any additional work. 
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F. ACM shall be properly handled, packaged, and transported for disposal in a landfill 

in accordance with all Federal, State and Local regulations. After September 4, 2006, 

the Contractor shall follow Part 56 of Title 12 of the Official Compilation of Codes, 

Rules and Regulations of the State of New York (Cited as 12 NYCRR Part 56) as 

amended effective March 21, 2007. All related manifests and shipping logs shall be 

provided to Lakeland CSD upon or before the end of the project. 

G. All work shall be accomplished in strict adherence to the project Specification, 

applicable Federal, State, and Local Regulations. Whenever there is a conflict or 

overlap of the above references, the more stringent provision shall apply. 

H. The Contractor's industrial hygiene practices during asbestos abatement will be 

monitored by Lakeland CSD’s Environmental Consultant. The Contractor shall be 

responsible for monitoring his/her own construction safety work practices for 

compliance with the OSHA regulations. 

I. The Asbestos Contractor shall provide the best available technology, and state-of-

the-art procedures and methods of execution, clean-up, disposal, and safety. 

J. The Contractor will be required, if approved by Lakeland CSD and/or its 

Representative, to obtain at his/her own expense appropriate variances from 

regulatory agencies as required to complete the safe removal of asbestos 

containing material as described in this specification. 

K.        Lakeland CSD’s environmental consultant will sample all suspect materials that 

may be identified during the course of demolition, if applicable. The Contractor shall 

provide access to the consultant to perform the testing and no additional costs will 

be paid for the time it takes to perform the testing. The contractor shall provide 

itemized cost proposal to Lakeland CSD which must include separate costs for the 

abatement of the individual materials revealed to be ACM (if applicable). Additional 

asbestos-containing materials shall not be abated without written authorization from 

Lakeland CSD or environmental consultant. The contractor will not be 

compensated for any additional materials that can be encountered during the 

abatement project, without prior written authorization from Lakeland CSD or 

environmental consultant. 

1.02 PHASING OF WORK:  

This work shall include asbestos abatement associated with upcoming additions and alteration 

projects at Copper Beech Middle School. The Asbestos Contractor shall perform and complete the 

abatement of asbestos-containing materials during regular working hours, Monday through Friday 

between 8:00 am and 4:00 pm or as directed by the facility. It is the Contractor's responsibility to 

ensure that acceptable visual inspection and air monitoring results are obtained with fiber count of 

<70 Structures/mm2 of air using AHERA analysis method and are completed prior to the return of 

building occupants or other trades. All work shall be coordinated with Lakeland CSD and Lakeland 

CSD’s Environmental Consultant prior to start of any work. The Lakeland CSD’s Environmental 

Consultant shall be present whenever any asbestos abatement work is being conducted.
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1.03 AUTHORITY TO STOP WORK:  

Lakeland CSD and the Environmental Consultant shall have the authority to stop the abatement 

work at any time the contractor’s work is not in conformance with the Specifications and applicable 

regulations. The stoppage of work shall continue until conditions have been corrected to the 

satisfaction of Lakeland CSD and the Environmental Consultant. Standby time to resolve the 

problems shall be at the contractor's expense.

1.04 SITE REQUIREMENTS:  

A. Noise Control: Provide mufflers or other acceptable means of noise reduction for 

all equipment to be used by the Contractor. Observe local laws regarding noise 

control. 

B. Wastewater: All water used by the Contractor during asbestos abatement activities 

shall be collected and passed through a water filtration system capable of filtering 

particles down to 5 microns prior to being discharged into the sanitary sewer. The 

Contractor shall contact the Westchester County engineering department to 

determine the acceptable location(s) to access the sanitary sewer. The Contractor 

shall be responsible for connection to the sanitary sewer, and for providing piping, 

pumps, water filtration systems, and other items necessary to collect, transport, 

filter, and dispose of the wastewater. 

C. Log In/Out: The Asbestos Contractor must ensure all workers log in and out daily 

at the site. 

D. The location of the Decontamination Unit shall be a location agreed upon between 

The Asbestos Contractor, Lakeland CSD and Lakeland CSD’s environmental 

consultant. All variations must be coordinated and approved by the site manager 

and Lakeland CSD’s Environmental Consultant. 

1.05 HEALTH AND SAFETY:  

A. Toxic Effects: The Contractor shall assume all responsibility for any toxic effects 

to workers from the air supplied to respirators, or from toxic or damaging vapors 

or residues resulting from the use of encapsulant and/or wetting agents or other 

substances used by the Contractor during construction. 

B. Chemical/Biological Hazards: The known chemical/biological hazards on site 

include asbestos-containing material and debris. The Contractor shall provide 

materials, equipment and training to its workers to ensure their protection from 

these and any other chemical/biological hazards which may be identified during 

the course of this work. 

C. Physical Hazards: The Contractor shall provide safety equipment and training to 

his/her workers to ensure their protection from any physical hazards including but 

not limited to trip/fall hazards, working at elevation, heat stress, contact with 
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energized (hot) active equipment, noise, overhead bump hazards, and electrical 

shock that may be present during the Work. 

D. Safety Act: The Occupational and Safety Health Act (OSHA) of 1970, as amended, 

shall be strictly complied with during the course of this project. This Act shall 

govern the conduct of the Contractor's workmen, tradesmen, material-men, and 

subcontractors, and visitors to the project site. 

E. Accident Prevention: In order to protect the lives and health of his/her employees, the 

Contractor shall comply with all pertinent provisions of the latest edition of the 

"Manual of Accident Prevention in Construction" issued by the Associated General 

Contractors of America, Inc. and shall maintain an accurate record of all accidents 

which occur during the project. An injury or loss of life must be immediately reported 

by the Contractor to the Lakeland CSD and/or its Representatives, and a copy of the 

Contractor's report to his/her insurer of an accident must be provided to the Lakeland 

CSD and/or its Representatives. 

F. Emergency Response: The Contractor shall establish an Emergency Response 

Team made up of members of his/her work force. Team members shall be trained, 

organized, and capable of responding in the event of an accident, fire, or other 

emergency. The Contractor shall designate a site Safety Coordinator to train team 

members regarding the location and use of site-specific fire/life safety equipment. 

As a minimum requirement, members of the Emergency Response Team shall be 

knowledgeable in standard first aid and CPR techniques, fire extinguisher use, and 

evacuation procedures. 

G. Workmen Protection: The Contractor shall provide and maintain all safety 

measures necessary to properly protect workmen. 

H. Emergency Actions: In an emergency affecting the safety of life, the work, or 

adjoining property, the Contractor, to prevent such threatened loss or injury without 

special instruction or authorization from the Lakeland CSD and/or its 

Representatives, is hereby permitted to act at his/her discretion. 

I. Hazard Communication Act: The Contractor shall comply with the Hazard 

Communication Standard promulgated by the Occupational Safety and Health 

Administration (OSHA No. 29 CFR 1910.1200). This program ensures that all 

employers provide the information they need to inform and train employees 

properly and to design and put in place employee protection program. It also 

provides necessary hazard information to employees so they can participate in, 

and support, the protective measures needed at their work place. The contractor 

shall ensure that labels or other forms of warning are legible in English. Employer 

having employees who speak other languages must add the information in their 

languages. See OSHA 29 CFR 1910.1200 for more details. 

1.06 WORK SUPERVISION AND COORDINATION:  

A. Abatement Contractor's Supervisor: From the start of work through to the project 

completion the Contractor shall have on-site a responsible and competent 
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supervisor who posses valid NYSDOL Supervisor certifications. As a minimum, 

the Asbestos Contractor's Supervisor shall meet the qualifications as required by 

Article 1.12, for a job supervisor. The Supervisor shall be on site during all working 

hours. When the Supervisor must leave site during work, a temporary Supervisor 

shall be appointed. 

B. Quality of Work: The Supervisor shall supervise, inspect and direct the Work 

competently and efficiently, devoting such skills and expertise as may be necessary 

to perform the Work in accordance with the Contract Documents. The Supervisor 

shall be responsible to see that Work complies accurately with the Contract 

Documents, and that all Work installed is of good quality and workmanship. 

1.07 SUBMITTALS:  

Unless otherwise noted the Contractor shall submit three (3) copies of each APPLICABLE 

submittal to the Lakeland CSD’s Environmental Consultant and its Representatives for review 

and/or approval. The Contractor shall provide the following:

A. Pre-Project Submittal: 

1. Certificates of Insurance naming Lakeland CSD as additional insured. 

2. All required bonds. All bonds shall be underwritten by a United States 

based, preferably New York State, A or B rated bonding company. 

3. List of Subcontractors. 

4. Health and Safety Plan: Provide a written Health and Safety Plan 

addressing procedures for work place safety. As a minimum, the following 

topics shall be addressed in the plan: 

a. Hazard Communication. Procedure on how physical and health 

hazards associated with the work are identified and communicated 

to employees, and name of the person responsible for 
implementation of the Hazard Communication Program. 

b. Guidelines for assessment and prevention of heat stress. 

c. Procedures for using ladders safely. 

d. Electrical safety procedures. 

e. Emergency Action Plan: The Contractor shall submit for review a 

written Emergency Action Plan. This Plan shall outline the 

contingency actions to be performed for emergencies including fire, 

accident, power failure, supplied air system failure, breach of work 

area containment, unexpected asbestos contamination in the site 

area and on the adjoining grounds, or spilling of asbestos material 

being hauled to storage and/or disposal. This Plan shall identify the 
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manner in which emergencies are announced, emergency escape 

procedures and routes, and procedures to account for all employees 

after evacuation. The Plan shall identify those persons responsible 

for fire/life safety duties including the Site Safety Coordinator, 

persons responsible for fire prevention equipment and the control of 

fuel source hazards, and the members of the Emergency Response 

Team (see Paragraph "Emergency Response" of this Section). This 

Plan shall be readily available for review by all workers. 

f. Fall Protection Plan: The Contractor shall submit for review a 

written Fall Protection Plan. This plan shall outline the actions to be 

performed to protect personnel when they are working at elevation. 

The plan shall detail specific fall protection devices to be utilized, 

training provided to personnel for same and training of designated 

competent person in charge of and responsible for the elevated 

work site. 

 5.    Proof of written notifications required by Paragraph "Codes, Permits and 
Standards" of this Section. Proof that all required permits and variances have been 
obtained.  NYSDOL and EPA project notifications paid in full. 

 6. Proof of written notification to the local police department, fire department and 
Facility (include a copy of required by NYS DOL ICR 56 section 563.6a ten day 
notice) that asbestos abatement work is being conducted. As a minimum, the 
notification letter shall include the address of the Facility, dates work is to be 
performed, and drawings indicating the areas to undergo abatement. 

 7.   Documentation of compliance with all requirements of paragraph 
"Requirements and Qualifications" of this Section. Submittal shall include: 

a. Proof that the job supervisors, foremen, and asbestos abatement 

workers meet State certification and license requirements. 

b. Proof of a current medical surveillance program for all Contractor's 
personnel to work on this project. 

c. Completed and notarized Certificate of Worker's Release for each 

asbestos abatement worker, workers of other trades, or supervisory 

personnel who enter the work area or otherwise contact ACM. 

 8. Proof of a respiratory protection program. Submit level of respiratory protection 
intended for each operation required by the project. 

 9. Proof of historic airborne fiber data. Submit airborne asbestos fiber monitoring 
data from an independent air monitoring firm to substantiate selection of respiratory 
protection proposed. Data shall include the following for each procedure required by 
the work: 1. date of measurement; 2. type of work task monitored; 3. methods used 
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for sample collection and analysis, and; 4. number, duration and results of samples 
taken. 

9. Proof that a landfill site has been located, and arrangements for transport 

and disposal of asbestos-containing or asbestos-contaminated materials 

have been made. Provide the name and location of the landfill, and waste 

transport company, if applicable. 

10. Manufacturer's literature on all proposed job related equipment and 
products to be used on this project. Include Safety Data Sheets (SDS) for 

encapsulant, fire retardant plastics, mastic remover and other chemicals to 
be used on this project. 

11. A detailed Asbestos Removal and Disposal Work Plan which describes all 

aspects of the work to be performed for this project. The Plan shall include 

the following: 

a. A detailed description of the work area enclosure. Provide shop 

drawings (with dimensions and locations) of proposed 

decontamination facilities and work areas. These drawings shall 

indicate the following: 1) areas to be sealed off and work area 

boundaries; and 2) proposed layout and location of the 

decontamination enclosure systems. Include a detailed description 

of any modifications or changes to be made to the specified 

negative pressure work area enclosure. 

b. Specimen of the daily log proposed for use. Minimally, the log 

should include the date(s) and time(s) when all personnel enter and 

leave the work area(s). 

B. During Work Submittal: 

1. Schedule of Work Changes: Any changes in the Schedule of Work 

proposed by the Contractor shall be submitted for approval to Lakeland 

CSDno later than seven days prior to the commencement date of the 

proposed change. A revised Schedule shall be submitted at the end of 

each week. 

2. Notarized copy of payroll showing that prevailing wage rates have been 

paid shall be submitted to the Lakeland CSD on a weekly basis. Contractor 

shall use DOL form for wage payment. 

3. A "Request For Services" form shall be submitted at least 24 hours in 

advance of required air monitoring tests and inspections to be performed 

by the Lakeland CSD’s Environmental Consultant. 

4. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 
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to see. A copy of the results shall be given to the Lakeland CSD’s 

Environmental Consultant at the same time. 

5. A certified, signed, and completed copy of each "Waste Shipment Record" 

form used, and receipts from the landfill operator which acknowledge the 
Contractor's delivery(s) of material, shall be submitted to the Consultant and 

Engineer within thirty days following removal of ACM from building. 

6. A copy of the bound log book. 

C. Post Project Submittal: 

1. A notarized "Release of Liens" in a form acceptable to the Chappaqua 

CSD. Use the standard AIA form. Such notarized release of all liens shall 

certify that all subcontractors, labor suppliers, etc., have been paid their 

pro rate share of all payments to date, that the contractor has no basis for 

further claim, and will not make further claim for payment in any account 

after the first payment is made to him. 

2. Proof of payment of prevailing wage rate to direct employees and 
subcontractor. 

3. Notarized copies of a daily log showing the date(s) and time(s) of entrance 

to and exit from the work area(s) for all persons. 

4. Compilation in chronological order of all air monitoring records pertaining 
to this project. 

5. Compilation of all completed and signed Waste Shipment Record forms, 

bills of lading, or disposal receipts pertaining to this project. 

6. Copies of notifications and checks to applicable agencies (see 

Subparagraph "Pre-Project Submittal Information" of this Section) that the 

asbestos abatement project has been completed. 

7. Contractor shall submit the following items as part of his final submittals: 

Paid invoice verifications for sub-contractor (for Time and Material job), 
service contract agreement, insurance certificates, copies of the workers 

licenses (NYSDOL), and other submittal required for the Specification. 
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1.08 FIRE PROTECTION AND EMERGENCY EGRESS:  

The Contractor shall be responsible to the security and safeguarding of all areas turned over by 

the facility to the Contractor. The Contractor shall designate to his/her workers and other building 

occupants a means of egress in case of emergency.

A. The Contractor shall establish emergency and fire exits from the work area. First aid 

kit, 2 full sets of protective clothing and respirators shall be provided for use by 

qualified emergency personnel in the clean room of the decontamination facility. 

B. For full containment only, the Contractor shall provide a secure work area to 

protect against unauthorized entry into and around the work area. Any hazardous 

conditions shall be reported to the contractor’s Supervisor and the contractor shall 

correct the hazard immediately. Any intrusion or incident shall be documented in 

a bound log book which shall be maintained at the project site. 

1.09 CLEAN-UP: 

A. Asbestos Related Clean-up: All clean-up work related to asbestos abatement work 

shall be in strict accordance with general technical requirements and this 

specification. 

B. Final Site Cleaning: Upon completion of the work, the Contractor shall remove all 

temporary construction, decontamination facilities, and unused materials placed 

on site by the Contractor; put the premises in a neat and clean condition; and 

provide all sweeping, cleaning, and washing required to restore the site to its 

original condition. 

1.10 CODES, PERMITS, AND STANDARDS:  

A. The Contractor shall be solely responsible for compliance with all applicable 

federal, state (12 NYCRR Part 56 Adopted March 21, 2007), and local laws, 

ordinances, codes, rules, and regulations which govern asbestos abatement work 

or hauling and disposal of asbestos waste material. The current issue of each 

document shall govern. All work shall comply with all applicable codes and 

regulations as amended. 

B. Before starting the work, the Contractor shall examine the Technical Specification 

for compliance with codes and regulations applicable to the work and shall 

immediately report any discrepancy to the Lakeland CSD’s Environmental 

Consultant. 

C. Where conflict among requirements or with these Specifications exists, the more 

stringent requirements shall apply. 
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D. Permits, State Licenses, and Notifications: The Contractor shall be responsible for 

obtaining necessary permits, variances, state licenses, and certifications of 

personnel in conjunction with asbestos removal, hauling, and disposition and shall 

provide timely notification of such actions as may be required by federal, state, 

regional, and local authorities. Fees and/or charges for these licenses, permits, 

and notifications shall be paid by the Contractor. Contractor shall use all 

notification forms where applicable. 

1.      Agency Notification: At least 10 days prior to commencement of any 

asbestos removal, the Contractor shall prepare written notification to EPA 

Region 2, to the New York State Department of Labor (NYSDOL), and all 

other applicable agencies having jurisdiction. In addition, the Contractor 

shall be required to obtain any other permits for work covered under this 

specification including permits required for air sampling. 

1.11 TERMINOLOGY:  

The following commonly-used terms are defined in the context of these Specifications:

A. Asbestos Project: Work that involves the removal, encapsulation, enclosure, repair 

or disturbance of friable or non-friable asbestos, or any handling of asbestos 

material that may result in the release of asbestos fibers. For the purpose of 

compliance with this Part, an asbestos project shall include any disturbance of 

asbestos fibers, and the planning, asbestos survey (as per Subpart 56-5.1), 

design, background air sampling, inspection, air sampling and oversight of 

abatement work, cleanup, and the handling of all asbestos material subject to 

abatement, as well as the supervising of such activities. Installation of friable ACM 

shall also be considered an asbestos project. An asbestos project starts with 

Phase I when the planning, asbestos survey, and design work begins or is required 

to begin. The project shall not be considered completed until Phase II D is 

complete. 

B. Asbestos-Containing Material (ACM): Any material or product which contains 

more than 1 percent asbestos. 

C. Aggressive Air Sampling: Air monitoring samples collected while a leaf blower, 

fans, or other such devices are used to generate air turbulence within the work 

area. 

D. Air Filtration Device (AFD) - A portable local exhaust system equipped with HEPA 

filtration, capable of maintaining a constant low velocity air flow into contaminated 

areas from adjacent, uncontaminated areas and capable of maintaining a 

negative air pressure with respect to the adjacent, uncontaminated areas. 
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E. Air Lock: A system for permitting ingress or egress to the work area while 

permitting minimal air movement between a contaminated area and an 

uncontaminated area, typically consisting of two curtained doorways placed a 

minimum of three feet apart. 

F. Air Monitoring: The process of measuring the fiber content of a specific volume of 

air in a stated period of time. Personal air sampling results shall be calculated to 
reflect the employee's eight-hour time weighted average (TWA) exposure. Area 

sampling results are reported directly, without calculating the TWA. 

G. Amended Water: Water to which a surfactant has been added. 

H. Asbestos Removal Encapsulant: A chemical solution used in place of amended 

water during asbestos removal to penetrate, bind, and encapsulate the asbestos-

containing material. 

I. Authorized Visitor: Lakeland CSD’s Environmental Consultant or representatives 

of any regulatory or other agency having jurisdiction over the project. 

J. Lakeland CSD’s Environmental Consultant: Lakeland CSD’s agent who is 

authorized to exercise general contract administration and industrial hygiene 

inspection of the work. 

K. Certified Industrial Hygienist (CIH): One certified in the comprehensive practice 

of industrial hygiene by the American Board of Industrial Hygiene. 

L. Class II asbestos work: Activities involving the removal of ACM which is not 

thermal system insulation or surfacing material. This includes, but is not limited 

to, the removal of asbestos-containing wallboard, floor tile and sheeting, roofing 

and siding shingles, and construction mastic. Class I asbestos work includes the 

removal of thermal system or surfacing materials. 

M. Competent Person: Definition and responsibilities as set down in 29 CFR 
1926.1101(b) and as outlined herein. 

N. Curtained Doorway: A device to allow ingress or egress from one room to another 

while permitting minimal air movement between the rooms. 

O. Decontamination Enclosure System: A series of connected rooms for the 

decontamination of workers (a Personnel Decontamination Enclosure System) or 

of materials and equipment (Equipment Decontamination Enclosure System). 
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P. Equipment Decontamination Enclosure System: A decontamination system for 

waste materials and equipment, typically consisting of a designated area of the 

work area, a washroom, and a holding area, with an air lock between any two 

adjacent rooms and a curtained doorway between the holding area and the non-

work area. Not to be used for personnel entry/exit. 

Q. Encapsulant (Sealant): A liquid material which can be applied to ACM and which 

controls the possible release of asbestos fibers from the material, either by creating 

a membrane over the surface (bridging encapsulant) or by penetrating into the 

material and binding its components together (penetrating encapsulant). 

R. Encapsulation: Application of an encapsulant to asbestos-containing building 
materials to control the possible release of asbestos fibers into the ambient air. 

S. Enclosure: Procedures necessary to completely enclose ACM behind air-tight, 

impermeable, permanent barriers. 

T. Excursion Limit (EL): The EL is an airborne concentration of asbestos to which 

no employee shall be exposed when not using respiratory protection. The EL is 

1.0 f/cc as averaged over a 30 minute period. 

U. Fixed Object: A unit of equipment or furniture in the work area which cannot be 
removed from the work area. 

V. Friable: Any material which, when dry, may be crumbled, pulverized, or reduced 

to powder by hand pressure, or is capable of being released into the air by hand 

pressure. 

W. Full Facepiece High Efficiency Respirator (FFHER): A respirator which covers 

the wearer's entire face from the hairline to below the chin and which is equipped 

with a HEPA filter. 

X. Half Mask High Efficiency Respirator (HMHER): A respirator which covers one-

half of the wearer's face, from the bridge of the nose to below the chin, and is 

equipped with HEPA filters. 

Y. HEPA Filter: A high efficiency particulate air (HEPA) filter capable of trapping and 

retaining 99.97 percent of the fibers of 0.3 micrometer or larger in diameter. 

Z. HEPA Vacuum Equipment: High efficiency particulate air (HEPA) filtered 

vacuuming equipment having a UL 586 filter system capable of collecting and 

retaining asbestos fibers. 
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AA. Large Asbestos Project: Large asbestos project shall mean an asbestos project 

involving the disturbance, enclosure, encapsulation, repair or handling of 160 

square feet or more of ACM, PACM or asbestos material or 260 linear feet or 

more of ACM, PACM or asbestos material. 

AB. Lockdown: Procedure of applying an encapsulant as a protective coating or 

sealant to a surface from which ACM has been removed in order to control and 

minimize airborne asbestos fiber generation that might result from residual 
asbestos-containing debris. 

AC. Minor Asbestos Project: Minor project shall mean an asbestos project involving 

the disturbance, enclosure, encapsulation, repair or handling of 10 square feet 

or less of ACM, PACM or asbestos material or 25 linear feet or less of ACM, 

PACM or asbestos material. 

AD. Movable Object: A unit of equipment or furniture which can be removed from the 
work area. 

AE. Plasticize: To cover floors and walls with plastic sheeting as herein specified. 

AF. Permissible Exposure Limit (PEL): The PEL is an airborne concentration of ACM 

to which no employee shall be exposed when not using respiratory protection. 

The OSHA PEL is 0.1 f/cc expressed on an 8-hour time weighted average (TWA). 

AG. Personnel Decontamination Enclosure System: A decontamination system for 
personnel and limited equipment, typically consisting of an equipment room, 

shower room, and clean room, with an air lock between any two adjacent rooms, 

and a curtained doorway between the equipment room and the work area, and a 
curtained doorway between the clean room and the non-work area. The 

decontamination system serves as the only entrance/exit for the work area. 

AH. Powered Air Purifying Respirator (PAPR): Either a full face-piece, helmet, or 

hooded respirator that powers breathing air to the wearer after the air has been 

purified through a HEPA filter. 

AI. Regulated Abatement Work Area: The portion of the restricted area where 

abatement work actually occurs. For tent work areas, the interior of each tent is 

a regulated abatement work area. For OSHA Class I and Class II asbestos 

abatement, the interior of the restricted area containment enclosure is the 

regulated abatement work area. For exterior non-friable asbestos abatement 

conducted without the establishment of negative air ventilation systems or 

containment enclosures, the entire restricted area surrounding the abatement 

location is considered to be the regulated abatement work area. 
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AJ.          Removal: The act of removing and transporting asbestos-containing or 
asbestos-contaminated materials from the work area to a suitable disposal site. 

AK. Small Asbestos Project: Small asbestos project shall mean an asbestos project 

involving the removal, disturbance, repair, encapsulation enclosure or handling 

of more than 10 and less than 160 square feet of ACM, PACM or asbestos 

material or more than 25 and less than 260 linear feet of ACM, PACM or asbestos 
material. 

AL. Surfactant: A chemical wetting agent added to water to improve penetration, thus 

reducing the quantity of water required for a given operation or area. 

AM         Tent Procedure: A fire retardant polyethylene enclosure that includes walls, 
ceiling and a floor as required to remove ACM, PACM or asbestos material. 

AN.         Type C Respirator: A respirator which supplies air to the wearer from a source 

outside the work area by means of a compressor. 

AO. Wet Cleaning: The process of eliminating asbestos contamination from building 
surfaces and objects by using cloths, mops, or other cleaning tools which have 

been dampened with amended water or asbestos removal encapsulant and by 
afterwards disposing of these cleaning tools as asbestos-contaminated waste. 

AP.         Work Area: Designated rooms, spaces, or areas of the project where asbestos 

abatement actions are to be undertaken or which may become contaminated as 

a result of such abatement actions. A contained work area has been sealed, 

plasticized, and equipped with an airlock entrance or a decontamination 

enclosure system. A non-contained work area is an isolated or controlled-access 

area which has not been plasticized. 

1.12 REQUIREMENTS AND QUALIFICATIONS:  

A. Minimum Experience: The Contractor shall have experience with abatement work, 

as evidenced through participation in at least five asbestos abatement projects of 

complexity comparable to this project. 

B. Experience and Training: The Contractor's job supervisors, foremen, and workers 

shall be adequately trained and knowledgeable in the field of asbestos abatement. 
All personnel engaged in asbestos abatement or related activities shall have New 

York State DOL certifications. All phases of the work shall be executed by skilled 

craftsmen experienced in each respective trade. Proof of such experience shall be 
submitted upon request by the Lakeland CSD. Improperly trained, untrained, or 

inexperienced personnel shall not be allowed in the work area(s). Personnel shall 
meet minimum training and experience requirements outlined in this Section. 
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1. The Contractor's on-site job supervisor shall have successfully completed, 

within the last twelve months, the NYSDOH-approved course "Supervision 

of Asbestos Abatement Projects", and shall be qualified as a NYSDOL-

certified Contractor/Supervisor. Course must be provided by an NYSDOH-

approved training provider. The supervisor shall have experience with 

abatement work, as evidenced through participation in at least two asbestos 

abatement projects of complexity comparable to this project. 

2. The job supervisors and foremen shall be thoroughly familiar with and 

experienced in asbestos removal and related work and shall meet the 

requirements of a competent person set down in OSHA Standard 29 CFR 

1926.1101. 

3. All asbestos abatement workers shall be knowledgeable, qualified, and 

trained in the removal, handling, and disposal of asbestos material and in 

subsequent cleaning of the affected environment. All asbestos abatement 

workers shall be certified as having attended and satisfactorily completed 

asbestos worker training in accordance with OSHA Standard 29 CFR 

1926.1101(k)(3). Course must be provided by an NYSDOH-approved 

training provider. 

4. The Contractor's job supervisors, foremen, and asbestos abatement 

workers shall be certified and licensed as required by the NYSDOL. 

5. Prior to commencement of work, all personnel who are to enter the work 

area shall be instructed in and shall be knowledgeable of the appropriate 

procedures for personnel protection and asbestos abatement. On-site 

training in the use of equipment and facilities unique to this job site shall be 

performed. Emergency evacuation procedures from the work area shall 

also be included in worker training. 

C. Supervision Requirements: The Contractor shall provide adequate job supervision 
for all phases of the asbestos abatement work. 

1. The Contractor shall have a NYSDOL job supervisor present on site 

whenever work described in this Section is in progress. If the job supervisor 

leaves the site for any reason a qualified and certified supervisor, who meets 

the requirements of this Section and is familiar with the current status of the 

work, shall be designated. Lakeland CSD’s Designated Representative shall 

be informed of the substitution. The supervisor must be familiar and 

experienced with asbestos removal and its related work, safety procedures, 

and equipment. 
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D.         Worker Medical Examinations: The Contractor shall provide medical 

examinations for all employees engaged in asbestos removal and disposal 

operations, in accordance with OSHA Standards 29 CFR 1910.134(b), 1926.1101, 

and applicable state regulations. The Contractor shall ensure that all employee 

examination results are on file in his office and available for review and are 

maintained in accordance with OSHA Standard 29 CFR 1926.1101 (n) (3). 

E. Certificate of Worker's Release: Each asbestos abatement worker, workers of 
other trades, or any supervisory personnel who enter the work area, or otherwise 

contact ACM, shall submit a Certificate of Worker's Release, as required in the 
Section "Submittal". 

1.13 TESTING AND INSPECTION REQUIREMENTS AND RESPONSIBILITIES:  

Visual inspections and air monitoring will be performed before, during, and after asbestos 

abatement to document airborne asbestos fiber concentrations as defined in this specification.

A. Lakeland CSD’s Responsibilities: 

1. Lakeland CSD will employ an Environmental Consultant to perform Project 
Monitoring and air testing. The project monitor will have the authority to 

approve the contractor’s work, stop the contractor’s work and direct the 
contractor to take corrective actions where required. 

2. Area air samples will be collected and analyzed using NIOSH Method 

7400. Air samples will be collected during each shift as required by the 

regulations. 

3. Clearance testing by Transmission electron microscopy (TEM) will be 

conducted as per AHERA regulations. Air samples will be collected to 

demonstrate final re-occupancy clearance for work areas within the 

building. The fiber concentration must comply with the specified clearance 

level as per AHERA and this specification. Lakeland CSDwill provide for 

collection and analysis of one round of samples required to demonstrate 

clearance in each discrete work area. 

4. Lakeland CSD’s Environmental Consultant will perform inspections of the 

work area, as specified, upon request of the Contractor. 

B. Contractor's Responsibilities: 

1.         TEM air samples which fail to meet the re-occupancy clearance standard 
shall be paid for by the Contractor. Should a delay occur, due to failure(s) of 
clearance air testing, all associated expenses such as TEM analysis, and 
the Environmental Consultant’s time for additional cleaning and air testing, 
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shall be paid by the asbestos contractor. If results of the inside work area 

group of air samples are unsatisfactory, recleaning of regulated abatement 

work area surfaces using wet methods, followed by another drying time 

period and then collection and analysis of an additional set (both inside and 

outside work area samples) of clearance air samples is required. If only the 

results of the outside work area group of air samples is unsatisfactory, clean-

up of surfaces outside of the regulated abatement work area using HEPA-

vacuums and wet-cleaning methods shall be performed prior to collection and 

analysis of an additional group of outside work area clearance air samples as 

required by ICR 56 Section 56-9.2. This recleaning/clean-up and sampling 

process shall be repeated until satisfactory clearance air sampling results 

have been achieved for all asbestos project non-exempt regulated abatement 

work areas throughout the entire work site. 

2. The Contractor, at his/her expense, shall provide OSHA monitoring and all 

other all tests required by specified applicable regulations, codes, and 

standards and any other tests for his/her use. The use of a testing laboratory 

by Lakeland CSD does not release the Contractor from providing tests 

required for the protection and safety of his/her employees. 

3. The Contractor shall employ an independent testing laboratory for analysis 

of OSHA personal air monitoring samples. The laboratory used for air 

sample analysis shall be successfully participating in the "Proficiency 

Analytical Testing (PAT) Program for Laboratory Quality Control for 

Asbestos." The monitoring shall be supervised by an Industrial Hygienist 

certified by the American Board of Industrial Hygiene (A.B.I.H.). Each 

testing laboratory shall be ELAP (Environmental Laboratory Accreditation 

Program) and NVLAP (National Voluntary Laboratory Accreditation 

Program) certified. Lakeland CSD shall approve the contractor’s testing 

laboratory. 

4. From each work area the Contractor, at his/her expense, shall collect and 

analyze OSHA personal air monitoring samples. Sampling shall be 

repeated during each different work activity. Sample collection and analysis 

shall be performed using the OSHA Reference Method as outlined in 29 

CFR 1926.1101, Appendix A. 

5. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Lakeland CSD’s 

Environmental Consultant at the same time. 
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6. The Contractor shall be advised whenever questions arise concerning  

compliance with standards of quality and completeness of the work, and 

shall use his/her best efforts to resolve any such questions to the  

satisfaction of the Lakeland CSD’s Environmental Consultant. 

7. Where air monitoring tests and/or inspections are specified, the Contractor 

shall notify Lakeland CSD’s Environmental Consultant, in writing, 24 hours, 

in advance of the required test and/or inspection. 

8. The Contractor is responsible for ensuring the Work is complete to the level 
that meets the criteria of the inspection. The Contractor shall perform an 

inspection of the Work to evaluate completeness prior to requesting an 
inspection by the Lakeland CSD’s Environmental Consultant. 

C. Time Requirements for Lakeland CSD’s Environmental Consultant's Inspections 

and Testing: Where visual inspections or air testing is required to be performed by 

the Lakeland CSD’s Environmental Consultant, the Contractor shall allow for the 

following response/analytical time for completion of the inspection/test. 

1. Where visual inspections are required, allow 24 hours, beginning from the 

time the Contractor's request is received by the Lakeland CSD’s 

Environmental Consultant, for the performance of the inspection. 

2. Where TEM clearance air monitoring tests are required, allow 24 hours, 

beginning from the time the Contractor's written request is received by the 

Lakeland CSD’s Environmental Consultant, to the beginning of the air test. 

PART 2 - PRODUCTS 

2.01 MATERIALS:  

Materials provided under this section shall be standard products of manufacturers regularly 

engaged in the production of the items and shall conform to OSHA Standard 29 CFR 1926.1101; 

EPA Standard 40 CFR 61, Subpart M; Department of Transportation Standards 49 CFR 171, 172, 

and 173; applicable state regulations; and requirements specified herein. Materials listed under 
this section "or equal" shall be provided for work under contract.

A. Plastic: Provide fire retardant plastic of 6-mil thickness shall be provided in rolls of 

sizes which will minimize the frequency of joints. Fire retardant plastic sheet shall 

be used for plasticizing the enclosed work area, for preparation of the 

decontamination enclosure system, and for waste packaging. 

B. Reinforced Fire Retardant Plastic: Provide reinforced polyethylene sheet for the 

floor area of the decontamination enclosure system. Reinforced plastic sheet 
provided for this project shall be a 19 mil, 3-ply, high density flame resistant-

reinforced-polyethylene sheet. Plastic color shall be opaque. 
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C. Duct Tape: Duct tape shall be capable of sealing joints of adjacent sheets of plastic 

and of attaching plastic sheeting to finished surfaces without damage to existing 

finish and shall be capable of adhering under both dry and wet conditions, including 
use of amended water 

D. Surfactant: Surfactant (Wetting Agent) shall consist of resin materials in a water 

base, which have been tested to ensure materials are non-toxic and non-hazardous. 

Surfactants shall be installed according to the manufacturer's written instructions. 

E. Lockdown Encapsulants: Encapsulants used after asbestos removal to lockdown 

fugitive fibers shall carry a Class "A" fire resistance rating and shall have an ASTM 

E-162 flame spread index of 15 or less. A tint shall be given to the encapsulant by 

means of the addition of non-toxic, nonflammable colorings before application. The 

encapsulant shall be installed according to the manufacturer's written instructions. 

F. Caulking Sealant: Caulking sealant shall be single component, non-sag elastomer 

with 1600% elongation capacity. Sealant shall meet the requirements of Federal 

Specification TT-S-00230C, Class A Type II. Sealant shall be used to form an 

airtight seal around plywood barriers or temporary partitions, to seal along the 

seams of the decontamination enclosure system's plywood sheathing, and to seal 

around piping or other small penetrations of the work area. Sealant application 

shall be according to the manufactures written instructions. 

G. Foam Sealant: Foam Sealant shall be expanding urethane Class 1 foam sealant 
with an Underwriters Laboratories, Inc. (U.L. 723) flame spread index of 25 or less, 
smoke developed index of 0, and a minimum operating temperature range 
between -30oF and 250oF. 

H. Plywood: Plywood used for temporary partitions, decontamination enclosure 

systems, and tunnels shall be an exterior grade and a minimum 3/8-inch thick. 

I. Spray Adhesive: Spray Aerosol Adhesive shall be specially formulated to stick to 
sheet polyethylene (3M 76, 3M 77, or equivalent). 

J. Other Materials: All other materials, such as lumber, plywood, tools, scrapers, 

brushes, cleaning materials, adhesive, nails, hardware, etc., which are required to 

perform the work described in this Section shall be provided. Materials and 

equipment shall be new or used, uncontaminated by asbestos, in serviceable 

condition, and appropriate for the intended purpose. 

K. Disposal Bags: Plastic Disposal Bags shall be a minimum of six mils in thickness. 
Bags shall be labeled in accordance with this Section. 
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L. Shipping Containers: Impermeable Containers shall be suitable to receive and 

retain any asbestos-containing or asbestos-contaminated materials until they are 

disposed of at an approved landfill. The containers shall be labeled in accordance 

with this Section. Containers shall be both airtight and watertight and conform to 

DOT Standard 49 CFR 178.224. Each container shall be constructed of fiber, hard 

plastic, or metal, with locking, airtight lids. 

M. Markings and Labels: Disposal bags and shipping containers shall bear danger 
labels, transportation packaging labels, and generator identification information. 

Labels shall be permanently affixed to all bags and shipping containers containing 

ACM, in accordance with OSHA Standard 29 CFR 1926.1101(k)(2), DOT Standard 
49 CFR Part 171 and 172, and EPA Standard 40 CFR Part 61.150(a)(1)(v). 

 1. Danger label format and color shall conform to OSHA Standard 29 CFR 

1926.200. Danger labels shall display the following legend/information: 

DANGER  

CONTAINS ASBESTOS FIBERS  

AVOID CREATING DUST  

CANCER AND LUNG  

DISEASE HAZARD 

 2. DOT Marking and Labels: Markings and labels shall be permanently 

affixed to all bags and containers containing ACM, in accordance with DOT 
49 CFR 172.304 and 172.407. 

a. Markings shall display the following text:  

RQ, ASBESTOS, NA 2212 

b. Labels shall be diamond shape and shall be located near the Marking 

text. Labels will consist of a diamond a minimum of 100 millimeters 

(mm) on each side with each side having a solid line inner boarder 

5.0 to 6.3 mm from the edge. The label shall be white with seven black 

vertical stripes on the top half. Black stripes and white spaces shall 

be equally spaced. The lower half of the label shall be white with the 

class number "9" underlined and centered at the bottom. Refer to 

DOT 40 172.446 for label format. 

 3. Generator identification information shall be affixed to each DOT label 

format and color shall conform to DOT Standard 49 CFR 172.304. 

Generator identification information labels shall display the following 

legend/information: 
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GENERATOR'S NAME 

GENERATOR'S 24 HOUR PHONE  

GENERATOR'S FACILITY ADDRESS 

N. Reuse of Containers: If impermeable containers used to transport bagged 

asbestos waste to the landfill are to be reused, the empty containers shall display 

the following label: 

RESIDUE: 
LAST CONTAINED ASBESTOS RQ 

O. Warning Signs: Warning Signs shall be posted at the perimeter of the work area 

prior to abatement operations in accordance with OSHA Standard 29 CFR 

1926.1101. Danger sign format and color shall conform to OSHA Standard 29 CFR 

1926.200. The signs shall display the legend indicated below: 

DANGER  
ASBESTOS  

CANCER AND LUNG DISEASE HAZARD  

AUTHORIZED PERSONNEL ONLY  
RESPIRATORS AND PROTECTIVE  

CLOTHING ARE REQUIRED IN THIS AREA 

P. Mastic remover. The contractor shall use an odorless mastic remover. 

Manufacture and brand of mastic remover shall be approved by the Facility prior 

to commencing removal work. 

2.02 EQUIPMENT:  

Equipment provided under this section shall conform to applicable federal and state regulations, 

local codes, and the requirements specified herein.

A. Spraying Equipment: Equipment used to apply amended water or removal 

encapsulant shall be of a low pressure type to prevent disturbance of the asbestos 
prior to physical controlled removal. Airless spray equipment shall be provided for 

the application of asbestos encapsulant. 

B. Vehicles: Trucks or Vans used for the transportation of asbestos waste shall be 

enclosed and suitable for loading, temporary storage, transit, and unloading of 

asbestos-contaminated waste without exposure to persons or property. 

C. Fall Protection Equipment: Certified and approved equipment to be used by trained 

personnel when working at elevation to protect against falling from an elevated 

work area. 
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D. Fire Extinguisher: Type "ABC" dry chemical extinguisher or a combination of several 

extinguisher of NFPA recommended types for the fire hazard exposures in each 

extinguisher location shall be provided. Minimum size of extinguisher shall be 4-A, 

and 40-B:C. Supply a minimum of one extinguisher for every 1,000 square feet of 

floor area, with a maximum travel distance to an extinguisher of 75-feet. Supply at 

least one extinguisher in each decontamination enclosure equipment room, and 

clean room. Supply 2 additional extinguishers inside the work area 

E. Smoke Detectors: Smoke detectors of the battery powered ionization type will be 

required at a rate of one per 5,000 square feet, with a minimum of one smoke 

detector in the decontamination enclosure clean room, and one in the work area. 

F. Water Filtration System: A system capable of filtering and retaining particles larger 

than 5.0 microns in size shall be provided. 

G. Carts: Provide water tight wheeled carts with tight fitting lids suitable for movement 

of non-contaminated waste or bagged asbestos waste from the decontamination 
enclosure system to the waste storage container or transport vehicle. 

H. Power Tools: Provide power tools necessary to complete the Work. Power tools 

used directly for asbestos removal shall be equipped with a dust collection system. 

Attach a shroud connected to a HEPA vacuum system for capture of dust. 

2.03 WORKER PROTECTIVE CLOTHING AND EQUIPMENT:  

Protective clothing and equipment shall conform to OSHA Standard 29 CFR 1926.1101

A. Protective Clothing: Workers shall be provided with sufficient sets of properly 

fitting, full-body, disposable coveralls, head covers, gloves, and 18-inch high boot-

type foot covers. Disposable coveralls, head covers, and 18-inch high boot-type 

foot covers shall be constructed of material equal to DuPont "TYVEK-Type 14" or 

Kimberly-Clark "Kleenguard", as a minimum requirement. 

1. The Contractor shall provide authorized visitors and the Lakeland CSD’s 

Environmental Consultant suitable properly fitting protective disposable 

clothing, headgear, hard hats, eye protection, respiratory protection, and 

footwear (up to four sets per 8-hour shift) whenever they are required to 

enter the work area. 

B. Equipment: Eye protection and hard hats required for job conditions or by 
applicable safety regulations shall be provided. 
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C. Respiratory Protection: The Contractor shall be solely responsible for providing 

adequate respiratory protection at all times for all individuals in the work area. Types 

of respirators used shall be approved by MSHA/NIOSH for asbestos in accordance 

with OSHA Standard 29 CFR 1926.1101 and 29 CFR 1910.134. The Contractor 

shall provide a level of respiratory protection which supplies an airborne fiber level 

inside the respirator below 0.01 fibers per cubic centimeter (f/cc), as the minimum 

level of protection allowed. Determine the proper level of protection by dividing the 

actual airborne fiber count in the work area by the "protection factors" given below 

for each respirator type: 

Respirator Type Protection Factor 

Air purifying: 10 

Negative-pressure respirator, 
High efficiency HEPA filter, 

Half-facepiece 

Air purifying: 50 (quantitative) 
Negative-pressure respirator, 

High efficiency HEPA filter, 
Full-Facepiece 

Powered air purifying (PAPR): 1000 

Positive pressure respirator 
High efficiency HEPA filter, 

Full-facepiece 

Respirator Type Protection Factor 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Pressure-demand, 

Full-facepiece 
equipped with an auxiliary SCBA 
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1. The Contractor shall provide workers with individually issued and marked 

respiratory equipment. Respiratory equipment shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

2. During the use of supplied air systems the Contractor shall provide 

authorized visitors, Lakeland CSD’s Environmental Consultant, and the 

testing laboratory representative with individually issued and marked 

respiratory equipment (up to six units). Respiratory equipment shall be 

compatible with the supplied air system in use, and shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

3. Where respirators with disposable filter parts are employed, the Contractor 

will provide sufficient filter parts for replacement as necessary or as 

required by the applicable regulation. 

4. Breathing air supply systems shall conform to the USEPA NIOSH 

Document EPA-560-OPTS-86-001 (September 1986) entitled "A Guide to 

Respiratory Protection for the Asbestos Abatement Industry." 

5. The Contractor shall have a minimum of two spare air hoses with 

connectors to permit the Lakeland CSD’s Environmental Consultant or 

testing laboratory's representative to connect his/her assigned Type C 

respirator to the air system at any time without having to wait for personnel 

to exit the work area in order to obtain a spare hose. 

PART 3 - EXECUTION 

3.01 DECONTAMINATION ENCLOSURE SYSTEMS:  

A. Personal decontamination system enclosures shall be constructed and functional 

prior to commencing the regulated abatement work area preparation activities. 

Waste decontamination system enclosures shall be constructed and functional at 

the completion of preparation activities. After installation of the personal 

decontamination system enclosure, all access to the regulated abatement work 

area shall be via the installed personal decontamination system enclosure. 

B. Personal Decontamination System Enclosure - Large Project. 

(1) Enclosure – General. A personal decontamination system enclosure shall be 
provided outside the regulated abatement work area and in close proximity 
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to all locations where personnel shall enter or exit the regulated abatement 

work area. One personal decontamination enclosure system for each 

regulated abatement work area shall be required. This system may utilize 

adequate existing lighting sources separate from the decontamination 

system enclosure, or shall be supplied with a GFCI protected temporary 

lighting system. The personal decontamination system enclosure shall be 

sized to accommodate the number of workers and equipment required for 

the intended purpose. Such system may consist of existing attached rooms 

outside of the regulated abatement work area, if the layout is appropriate, 

that can be plasticized and are accessible from the regulated abatement 

work area. When this situation does not exist, personal decontamination 

enclosure systems may be constructed of metal, wood or plastic supports 

covered with fire-retardant plastic sheeting. A minimum of one (1) layer of 

six (6) mil fire-retardant plastic sheeting shall be installed on the ceiling, and 

walls of the enclosure system. At least two (2) layers of six (6) mil fire-

retardant reinforced plastic sheeting shall be used for flooring protection of 

this area. This system must be kept clean, sanitary and climate controlled at 

all times in conformance with all federal, state and local government 

requirements. This system shall remain on-site, operational and be used 

until completion of Phase II C of the asbestos project. 

(2) Rooms and Configuration. The personal decontamination system 

enclosure shall consist of a clean room, a shower room and an equipment 

room connected in series but separated from each other by airlocks. There 

shall be a curtained doorway separation between the equipment room and 

the regulated abatement work area, and there shall be a lockable door to 

the outside. (See Figure 1 within ICR 56) Minimum dimensions for each 

airlock, shower room and equipment room shall be three (3) feet wide by 

six (6) feet in height, to allow for adequate access to and from the regulated 

abatement work area. 

(3) Curtained Doorway. An assembly which consists of at least three (3) 

overlapping sheets of six (6) mil fire retardant plastic over an existing or 

temporarily framed doorway. One sheet shall be secured at the top and left 

side, the second sheet at the top and right side, and the third sheet at the 

top and left side. All sheets shall have weights attached to the bottom to 

insure that the sheets hang straight and maintain a seal over the doorway 

when not in use. 

(4) Framing. Enclosures systems accessible to the public shall be fully framed, 

hard-wall sheathed and utilize a lockable door for safety and security. 

(5) Sheathing. A plywood or oriented strand board (OSB) sheathing material 

of at least 3/8-inch thickness. 
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(6) Plastic Sheeting. Enclosure systems constructed at the work site shall use 

at least one (1) layer of six (6) mil fire-retardant plastic sheeting on walls 

and ceiling. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for floor protection of this area. 

(7) Prefabricated or Trailer Units. A completely watertight fiberglass or marine 

painted prefabricated unit does not require plasticizing. Rooms shall be 

configured as per paragraph (2) of this Section. All prefabricated or trailer 

decontamination units shall be kept in good condition, and shall be 

completely decontaminated after final cleaning and immediately prior to 

clearance air sampling. Upon receiving satisfactory clearance air results, 

the prefabricated units shall be sealed then separated from the regulated 

abatement work area and removed from the site. 

(8) Clean Room. The clean room shall be sized to accommodate a full workshift 

of asbestos abatement contractor personnel, as well as the air sampling 

technician and the project monitor. The clean room shall be a minimum of 

six (6) feet in height. A minimum of thirty-two (32) square feet of floor space 

shall be provided for every six (6) full shift abatement workers, calculated 

on the basis of the largest work shift. If the largest work shift consists of 

three (3) or less full shift abatement workers, the minimum clean room size 

requirement is reduced to twenty-four (24) square feet of floor space. 

Benches, lockers and hooks shall be provided for street clothes. Shelves 

for storing respirators shall be provided. Clean clothing, replacement filters 

for respirators, towels and other necessary items shall be provided. The 

clean room shall not be used for storage of tools, equipment or materials. It 

shall not be used for office space. A lockable door shall be provided to 

permit access to the clean room from outside the regulated abatement work 

area or enclosure and shall be used to secure the regulated abatement work 

area and decontamination enclosure during non-work hours. 

(9) Shower Room. The shower room shall contain one (1) shower per every six 

(6) full shift abatement workers, calculated on the basis of the largest work 

shift. Multiple showers shall be simultaneously accessible (installed in 

parallel) to certified personnel. Each showerhead shall be supplied with hot 

and cold water adjustable at the tap. The shower enclosure shall be 

constructed to ensure against leakage of any kind. Uncontaminated soap, 

shampoo and towels shall be available at all times. Shower water shall be 

drained, collected and filtered through a system with at least 5.0-micron 

particle size collection capability. Submersible pumps shall be installed, 

maintained and utilized in accordance with pertinent OSHA regulations and 

manufacturer’s recommendations. A multi-stage filtering system containing a 

series of several filters with progressively smaller pore sizes shall be used 
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to avoid rapid clogging of the filtering system by larger particles. Filtered 

wastewater shall be discharged in accordance with applicable codes. 

Contaminated filters shall be disposed of as asbestos-contaminated waste. 

(10) Equipment Room. The equipment room shall be used for the storage of 

decontaminated equipment and tools. A one (1) day supply of replacement 

filters for HEPA-vacuums and negative pressure ventilation equipment in 

sealed containers, extra tools, containers of surfactant and other materials 

and equipment that may be required during the abatement project may also 

be stored here. A container lined with a labeled, at least six (6) mil plastic 

bag for collection of clothing shall be located in this room. Contaminated 

footwear and work clothes shall be stored in this area. 

(11) Airlocks. Airlock construction shall consist of two (2) curtained doorways 

with three (3) alternating six (6) mil fire retardant polyethylene curtains per 

doorway, separated by a distance of at least three (3) feet, such that one 

passes through one doorway into the airlock, allowing the doorway 

sheeting to overlap and close off the opening before proceeding through 

the next doorway. Minimum airlock size shall be three (3) feet wide, by 

three (3) feet long, by six (6) feet in height. 

C. Personal Decontamination System Enclosure - Small Project 

(1) Enclosure Requirements. A personal decontamination system enclosure for 
a Small asbestos project shall consist of, at a minimum, an equipment room, 

a shower room and a clean room separated from each other and from the 
regulated abatement work area and other areas by curtained doorways as 

defined in ICR 56 Section 56-2.1. All other provisions for personal 
decontamination system for a Large asbestos project shall apply. Equipment 

storage, personal gross decontamination and removal of clothing shall occur 

in the equipment room just prior to entering the shower. (See Figure 4 in the 
ICR 56) The full personal decontamination system enclosure specified for 

Large asbestos projects is recommended. 

D. Remote Personal Decontamination System Enclosure. If a personal 

decontamination system cannot be attached to the regulated abatement work 

area, due to available space restrictions or other building and fire code restrictions, 

a remote personal decontamination system enclosure may be used for limited 

Special Projects as per subpart 56-11, negative pressure tent enclosure work 

areas with glovebag only abatement, or if non-friable ACM is being removed in a 

manner which will not render the ACM friable. 

Limitation. If it is found during removal, that the non-friable ACM or 

asbestos material will become friable during the removal process, and it is 

logistically possible to attach the decontamination system enclosure, 
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abatement work must stop immediately while the remote personal 

decontamination system is relocated to be attached and contiguous to the 

regulated abatement work area. 

The following requirements apply for all remote personal decontamination 

systems: 

(1) Protective Clothing. Workers shall don two (2) sets of disposable 

protective clothing and a supply of protective clothing shall be kept in 

the airlocks attached to the regulated abatement work area. 

(2) Location. The remote personal decontamination system shall be 

constructed as close to the regulated abatement work area as physically 

possible. If the remote personal decontamination system must be 

located at the exterior of the building/structure due to space or code 

restrictions, it shall be constructed within fifty (50) feet of the 

building/structure exit used for access by the asbestos abatement 

contractor personnel. The decontamination unit shall be cordoned off at 

a distance of twenty-five (25) feet to separate it from public areas. 

(3) Airlocks. At a minimum, two (2) extra airlocks as defined in ICR 56 

Section 56-2.1 shall be constructed as per ICR 56 Section 56-7.5(b)(11). 

One shall be constructed at the entrance to the equipment room or 

equipment/washroom. The other extra airlock shall be constructed at 

the entrance to the containment or regulated abatement work area(s). 

These airlocks shall have lockable doorways at the entrance to the 

airlock from uncontaminated areas. These airlocks shall be cordoned off 

at a distance of twenty-five (25) feet and appropriately signed in 

accordance with ICR 56 Section 56-7.4(c). Airlocks shall not be used as 

a waste decontamination area and shall be kept clean and free of 

asbestos containing material. 

(4) Designated Pathway. The walkway from the regulated abatement work 

area to the personal decontamination system or next regulated 

abatement work area shall be cordoned off and signage installed as per 

ICR 56 Section 56-7.4(c), to delineate it from public areas while in use 

during Phase IIA through IID. 
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(5) Travel Through Uncontaminated Areas. If at any time a worker must 

travel through an uncontaminated area to access the personal 

decontamination area, the worker shall HEPA-vacuum and/or wet wipe 

his/her outer protective clothing while in the regulated abatement work 

area, then proceed into the airlock, which serves as a changing area, 

where he/she shall remove the outer clothing and don a clean set of 

protective clothing. The worker may then proceed to the personal 

decontamination system enclosure only along a designated pathway as 

described above. Travel in any other area shall not be allowed. 

(6) Removal. The remote personal decontamination unit shall be removed 

only after satisfactory clearance air sampling results have been 

achieved. 

E. Waste Decontamination System Enclosure - Large and Small Asbestos 
Projects. 

(1) Enclosure – General. A waste decontamination system enclosure shall 

be provided outside the regulated abatement work area and shall be 

attached to the regulated abatement work area. One (1) waste 

decontamination enclosure for each regulated abatement work area 

shall be required. This system may utilize adequate existing lighting 

sources separate from the decontamination system enclosure, or shall 

be supplied with a GFCI protected temporary lighting system. The waste 

decontamination system enclosure shall be sized to accommodate the 

number of workers and equipment for the intended purpose. Such 

system may consist of existing attached rooms outside of the regulated 

abatement work area, if the layout is appropriate, that can be plasticized 

and are accessible from the regulated abatement work area. When this 

situation does not exist, enclosure systems may be constructed of 

metal, wood or plastic supports covered with fire-retardant plastic 

sheeting. A minimum of one (1) layer of six (6) mil fire-retardant plastic 

sheeting shall be installed on the ceiling, and walls of the enclosure 

system. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for flooring protection of this area. This 

system must be kept clean, sanitary and climate controlled at all times 

in conformance to all federal, state and local government requirements. 

This system shall remain and be used until completion of Phase II C of 

the asbestos project. 

(2) Rooms and Configuration. A waste decontamination system enclosure 

shall consist of a washroom and a holding area connected in series but 

separated from each other by an airlock. There shall be a lockable door 

to the outside, and there shall be a curtained doorway between the 

washroom and the regulated abatement work area. (See Figure 2 in 

the ICR 56) 
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(3) Curtained Doorway. An assembly which consists of at 

least three (3) overlapping sheets of six (6) mil fire 

retardant plastic over an existing or temporarily framed 

doorway. One (1) sheet shall be secured at the top and 

left side, the second sheet at the top and right side, 

and the third sheet at the top and left side. All sheets 

shall have weights attached to the bottom to insure 

that the sheets hang straight and maintain a seal over 

the doorway when not in use. 

(4) Washroom. A room/chamber between the regulated 

abatement work area and the holding area in the 

waste decontamination system enclosure, where 

equipment and waste containers are wet cleaned or 

HEPA-vacuumed. Adequate drainage and 

bag/container wash water shall be provided within the 

room/chamber, as well as a sufficient quantity of 

clean waste bags/containers. 

(5) Equipment/Washroom Alternative. Where there is 

only one (1) exit from the regulated abatement work 

area, the holding area of the waste decontamination 

system enclosure may branch off from the equipment 

room of the personal decontamination system 

enclosure. The equipment room will also be used as 

a waste washroom. (See Figure 3 in the ICR 56) 

(6) Plastic Sheeting. Waste decontamination system 

enclosures constructed at the work site shall use at 

least one (1) layer of six (6) mil fire-retardant plastic 

sheeting on walls and ceiling. At least two (2) layers of 

six (6) mil fire-retardant reinforced plastic sheeting shall 

be used for flooring protection of these areas. 

(7) Enclosure Security. The waste decontamination 

system enclosure and regulated abatement work 

area airlock(s) (when remote decontamination 

systems are used) shall be constructed with lockable 

doors to prevent unauthorized entry. Enclosures 

systems located within twenty-five (25) feet of an area 

of public access shall be fully framed and hard-wall 

sheathed for safety. 

(8) Drains. The waste washroom shall be equipped with 

a wash bin of sufficient size to perform waste 
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container washing operations and shall have a 

submersible pump installed to collect waste water 

and deliver it to the shower wastewater filtration 

system where it shall be filtered in accordance with 

paragraph (b)(9) of this Section. 

(9) Shower/Washroom Alternative - Small Asbestos 

Project. For Small asbestos projects with only one (1) 

exit from the regulated abatement 

work area, the shower room may be used as a waste washroom. The 

clean room shall not be used for waste storage, but shall be used for 

waste transfer to carts, which shall be immediately removed from the 

enclosure. Waste shall be transferred only during times when the 

showers are not in use. (See Figure 4 in this Section) 

F. Waste Decontamination System Enclosure – When Remote Personal Is 

Allowed. When a remote personal decontamination system enclosure is 

allowed and utilized for a regulated abatement work area, the following 

requirements shall apply: 

(1) Minor Size Regulated Abatement Work Area. No specific waste 

decontamination system enclosure is required for minor size regulated 

abatement work areas. The waste generated shall be immediately 

bagged/containerized within the regulated abatement work area. 

(2) Small & Large Size Regulated Abatement Work Areas. 

(i) Washroom. An additional chamber shall be constructed within the 

regulated abatement work area, attached to the existing airlock 

used to access the work area. The washroom/airlock combination 

shall be utilized as the contiguous waste decontamination enclosure 

for waste bagging/containerization and waste transfer activities. 

The washroom shall be constructed and supplied with 

equipment/materials consistent with waste decontamination system 

enclosure washroom requirements for contiguous personal and 

waste decontamination system enclosures. 

(ii) Removal. The washroom chamber shall be removed only after 

satisfactory clearance air sampling results have been achieved
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3.02 PERSONNEL PROTECTION AND DECONTAMINATION PROCEDURES:  

A. General: The Contractor shall take all safety measures and precautions necessary 

to protect his/her employees and building occupants in accordance with OSHA 

Standard 29 CFR 1926, EPA Standard 40 CFR, Part 61, Subpart M, and applicable 

state and city regulations. The Contractor shall be solely responsible for enforcing 

personnel protection requirements. 

1. After the installation of the personal decontamination system, full PPE in 

compliance with current OSHA regulations shall be worn in regulated 

abatement work areas during preparation activities, for all friable OSHA 

Class I or Class II asbestos projects. Asbestos abatement contractor’s 

respirator selection, filter selection, medical surveillance and respiratory 

training must be consistent with current OSHA regulations. Appropriate 

respiratory protection is also required of all authorized visitors. 

2. Workers or authorized visitors shall not eat, smoke, drink, or chew gum or 

other substances while in the work area(s) or decontamination area(s). 

3. Contaminated worker footwear, eye protection, and hard hats shall be 

stored in the equipment room when not in use in the work area and, upon 

completion of asbestos abatement, disposed of as asbestos-contaminated 

waste or decontaminated for reuse. 

4. Entry to the personal and waste decontamination system enclosures shall 

be restricted to the asbestos contractors involved with the asbestos project, 

appropriately certified employees of the asbestos contractors, authorized 

visitors, police, fire and other public safety personnel. 

5. Asbestos workers shall not wear any jewelry; e.g. watch, necklace, etc. 

while in the work area or decontamination area. 

B. Worker Respiratory Protection: With approval from the Lakeland CSD’s 
Environmental Consultant, historical airborne fiber level data may serve as the basis 

for selection of the level of respiratory protection to be used for the time interval prior 
to the Contractor establishing the eight-hour time weighted average (TWA) for an 

abatement task. Historical data provided by the Contractor shall be based on OSHA 
personal air monitoring of the "breathing zone" of his/her employees for other 

asbestos abatement projects, and the data were obtained during work operations 

conducted under work place conditions closely resembling the processes, type of 
material, control methods, work practices, and environmental conditions used and 

prevailing in the Contractor's current operations. Documentation of aforementioned 
results shall be presented to the Lakeland CSD’s Environmental Consultant for 

review of applicability. (See "Submittal, Pre-Project 
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Information." This will not relieve the Contractor in providing personal air monitoring 

to determine the TWA for the work under contract. The TWA shall be determined 

in accordance with 29 CFR 1926.1101. After the TWA is established, the Contractor 

may provide respirators as presented in the Specification. The minimum level of 

protection for TSI and/or Surfacing Materials abatements is full face-piece Powered 

Air Purifying Respirator (PAPR). 

1. Review safety data sheets (SDS) for products to be used during the work. 

Follow recommendations as given by the product manufacturer for 

personnel protection required to be worn during product application. 

2. Personal Air Monitoring Requirements: The Contractor's CIH shall be 

responsible for development and implementation of a personal air 

monitoring program in accordance with OSHA Standard 29 CFR 

1926.1101, good industrial hygiene practices, and the requirements herein. 

Personal air monitoring shall be performed by an independent testing 

laboratory and supervised by the Contractor's CIH. Documentation of air 

sampling shall include as a minimum, calculations of minimum sample 

volume to achieve necessary detection limits; sampling time; sampling 

location (or subject); evidence of periodic inspection of sampling 

equipment; documentation of daily pre- and post-calibration of sampling 

equipment; detailed description of worker protective devices; description of 

any typical environmental conditions; and a description of work 

practices/procedures/controls in operation during the sampling period. 

Documentation of sample analysis shall include, as a minimum, sample 

identification; total sample duration, sample flow rate; the "Limit of Reliable 

Quantification"; total air volume; total fibers counted (with work sheets); 

total fields counted; blank filter analysis; and reticule field area. Airborne 

fiber concentrations in fibers per cubic centimeter (f/cc) shall be calculated 

and reported at the 95 percent confidence level. 

3. Full-shift personal exposure air sampling of workers shall be performed to 

establish the 8-hour (TWA) exposure. Such sampling shall be conducted for 

each employee (or representative group of employees, at least one sample 

per eight man crew) expected to evidence the highest exposure in each 

work area for each type of activity on the first shift that site preparation, 

removal, or cleanup activities occur. Similarly, 30-minute personal exposure 

air sampling shall be conducted during activities anticipated to produce the 

highest airborne concentrations to determine the Excursion Limit. Personal 

exposure sampling shall be repeated everyday as per protocol 

requirements where removal and cleanup operations are conducted for the 

duration of the project, or at any time that conditions indicate to the 

Contractor or the Contractor's CIH that the most recent personal sampling 

results are no longer indicative of employee exposure. PCM personal 

samples shall be collected and analyzed according to the 
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OSHA Reference Method in OSHA Standard 29 CFR 1926.1101, Appendix 

B. 

C. Personnel Entrance and Decontamination Procedures for Gross Removal 
Operations Utilizing NYSDOL ICR 56-11.7 for Non Friable Flooring and/or Mastic 

Removal:  
The following entry/exit procedures shall be used for gross removal:

1.        All workers and authorized visitors shall enter the work area through the 

worker decontamination enclosure system. 

2. All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit. The log shall be permanently 
bound and shall identify fully the facility, agents, contractor(s), the project, 

each work area and worker respiratory protection employed. The site 
supervisor shall be responsible for the maintenance of the log during the 

abatement activity. 

3. Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new filters, 
if appropriate) and clean protective clothing before entering the work 

area through the shower room and equipment room. 

4. Each worker or authorized visitor shall, each time he/she leaves the work 

area: remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 

respirator; still wearing the respirator, proceed to the shower room; clean 

the outside of the respirator with soap and water while showering; remove 
filters, wet them, and dispose of them in the container provided for that 

purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

5. Following showering and drying off, each worker or authorized visitor shall 

proceed directly to the clean room, dress in street clothes, and exit the 

decontamination enclosure system immediately. Disposable clothing of the 

type worn inside the work area is not permitted outside the work area. 

3.03 PREPARATION OF WORK AREA:  

The following Paragraph "General Preparations" outlines procedures applicable to all work areas. 

Work procedures specific for preparing each asbestos removal area is addressed in its respective 

Subparagraph. If a site specific variance is approved, procedures outlined in the variance will 

supercede this specification.

A. General Preparations: The following general preparations shall be used for all 

work areas being abated: 



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Walter Panas High School SED 66-24-01-06-0-015-026

020810 - 38  HAZMAT ABATEMENT WORK PLAN

1. Erect barricades; post notices and warning signs. 

2. Provide and install decontamination enclosure systems in accordance with 

Article 3.01, "Decontamination Enclosure Systems" of this Section. 

3. Seal drains and other collection devices with 6-mil plastic and plywood, as 
necessary, and provide a system to collect all water used by the 

Contractor. Collected water shall be passed through a water filtration 

system prior to being discharged into the sanitary sewer. 

4. Ensure that the Contractor's approved Fall Protection Equipment (if 

applicable) is in place, in operating condition, and in operation during work 

described in this section. 

5. Maintain emergency and fire exits from the work areas or establish 

alternative exits satisfactory to the local fire officials. Emergency exits and 

routes shall be established and clearly marked with florescent paint or other 

effective designations to permit easy location from anywhere within the 

work area. Emergency exits shall be secured to prevent access from 

uncontaminated areas and yet permit emergency exiting. Exits shall be 

checked daily against exterior blockage or impediments to exiting. 

6. Temporary lighting within the work area and decontamination system shall 

be provided as required to achieve minimum illumination levels. 

7. Hand power tools used to drill, cut into, or otherwise disturb ACM shall be 
equipped by manufacture with HEPA filtered local exhaust ventilation. 

8. Hot and cold water may not be available in all work areas. In such cases 

sufficient heating equipment shall be provided to maintain a necessary 

supply of hot water for showers. 

B. Friable Asbestos-Containing Pipe/fittings Insulation Tent Work Areas: 

1. A decontamination system that complies with Subpart 56-7.5 shall be 

installed or constructed before any preparatory work in the work area and 

before any disturbance of asbestos material. The decontamination 

enclosure system shall be located as close to the work area as possible. 

The decontamination unit may be mobile. 

2. An airlock and attached washroom constructed of one (1) layer of 6 mil. 

polyethylene sheeting shall be attached to the work area if a remote 

decontamination unit is utilized. 

3. The work area, decontamination units, airlocks and dumpster shall be 
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cordoned off with asbestos warning tape and signs at a distance of ten (10’) 

feet where feasible and shall remain vacated except for certified workers 

until satisfactory clearance air monitoring results have been achieved. 

 4. All access areas between the work area and the decontamination enclosure 

system shall be restricted or cordoned off with caution tape and signage to 

prevent access of non-certified personnel into the work area. 

 5. All electric power in the work area shall be shut down and locked out. In 

the event this is not possible as per 56-7.7 (c), the live electric shall be 

maintained within those conduits, cables, panels and boxes as per following 

conditions: 

a) All live cables, electrical panels and boxes that run through the work 

areas shall be wrapped with three (3) layers of 6-mil plastic sheeting. 

Each layer shall be individually taped and sealed separately. All three 

(3) layers of polyethylene sheeting shall be left in place until 

satisfactory clearance air monitoring results have been obtained. 

b) Any energized circuits remaining in the work areas shall be posted 

with a two (2) inch high lettering warning sign which reads: 

DANGER-LIVE ELECTRICAL-KEEP CLEAR. The sign shall be 

placed on all live covered barriers at maximum of (10) ten-foot 

intervals. These signs shall be posted in sufficient numbers to warn 

all persons authorized to enter the work areas of the existence of 

the energized circuits. 

c) All electrical power for the removal project shall be brought into the 

work area through a separate GFI panel box located outside the 

work area. 

 6. Critical/isolation barriers shall be constructed in the Work Area using 

minimum of two layers of 6-mil polyethylene sheeting and plywood (where 
required). Alternatively, the contractor has the option to perform the work 

utilizing a Tent Enclosure. If a Tent enclosure is utilized, it shall be 
constructed in accordance with IRC 56 Subpart 7.11 (f) (1) (only for drain 

bowl work areas). The Work Area shall be exhausted utilizing negative air 
units to achieve six (6) air changes per hour for critical/isolation barrier work 

areas or four (4) air changes per hour for Tent Enclosure work areas. 

Sufficient negative air handling equipment shall be utilized on site in order 
to achieve required negative air pressure within the work area (See 

Appendix A). 

6. A four (4) hour pre-abatement settling period is required prior to     

commencement of ACM removal activities. 
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3.04 PRE-REMOVAL INSPECTIONS:  

A. Prior to removal of any ACM the Contractor shall notify the Lakeland CSD’s 

Environmental Consultant and request a pre-removal inspection. Posting of 

warning signs, plasticizing of work area, building of decontamination enclosure 

systems, and all other preparatory steps have been taken prior to notification of 

Lakeland CSD’s Environmental Consultant. The Contractor shall not begin 

asbestos removal until the Lakeland CSD’s Environmental Consultant approves 

the work area preparations. 

3.05 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION 

ENCLOSURE SYSTEMS:  

A. Repair damaged barriers and remedy any defects immediately upon their discovery. 
Visually inspect barriers at the beginning and end of each work period. 

B. Visually inspect non-Work Areas and the decontamination enclosure system for 
water leakage. Check the floor below, ceiling and walls, and view beneath/or 
around the decontamination enclosure system, for signs of leakage. Perform the 
visual inspection a minimum of twice each 8- hour work shift. 

C. Ensure that both hot and cold water exist in sufficient supply for the 

decontamination enclosure system. 

3.06 REMOVAL OF ASBESTOS-CONTAINING MATERIAL:  

The Asbestos Contractor shall be responsible for the proper removal of ACM from the Work Area 

using standard abatement industry removal techniques. The Environmental Consultant or their 

representative shall observe the Work. Approval of the Asbestos Contractor’s abatement 

techniques is required by the Environmental Consultant to allow for the continuance of work.

A. Removal of Friable Asbestos-Containing  Pipe Insulation/Fittings in Tent 

Enclosures: 

1. Materials removed shall be containerized or immediately wrapped in two 

(2) layers of six (6) mil fire retardant plastic sheeting and secured air tight 

prior to transport to the waste decontamination facility. Residual non-friable 

ACM shall be wet scraped by manual means and HEPA vacuumed and 
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likewise containerized and secured air tight prior to transport to the waste 

decontamination facility. 

2. Asbestos containing materials will not be allowed to accumulate in the work 
area 

B. Additional Removal Requirements: 

1. Lakeland CSD’s Environmental Consultant shall issue a stop work order if 

visible emissions are detected outside the work areas and/or should the fiber 
count in adjacent non-work areas exceed 0.01 f/cc of air or the background 
count (use the greater of these two values as the reference). Work shall not 
resume until the condition(s) causing the increase are corrected, surfaces 
outside of the work area are decontaminated using HEPA vacuums or wet 
cleaning techniques and the Contractor receives written notice from Lakeland 
CSD’s Environmental Consultant. 

3.07 ACM WASTE PACKAGING AND LOAD OUT PROCEDURES:  

A. Packaging of ACM shall conform to OSHA Standard 29 CFR 1926.1101, DOT 49 
CFR 171,172, and 173, EPA Standard 40 CFR Part 61, New York City Department 
of Sanitation (in relation to transport, storage, and disposal of ACM) and the 
requirement as heretofore specified. ACM waste shall be placed in a wet condition 
into properly labeled disposal bags or sealed in two layers of 6-mil plastic sheeting 
wrapped airtight and properly labeled. Materials to be transported through a non-
Work Area building space shall be placed in hard wall shipping containers for 
handling. Specific requirements for decontamination of waste containers, and load 
out through the decontamination enclosure systems is outlined below: 

B. Frequency of Waste Removal: Properly packaged and labeled asbestos waste 
shall be removed from the site on a daily basis. Under no circumstance shall 
asbestos waste be stored on site. The waste hauler and landfill shall be as 
indicated on the notifications to regulatory agencies. 

C. Waste Load-out Through Waste Decontamination Unit: Place asbestos waste in 
disposal bags. Large items not able to fit into disposal bags shall be wrapped in one 
layer of 6-mil thick plastic sheeting. Clean outer covering of asbestos waste package 
by wet cleaning and/or HEPA vacuuming in a designated part of the Work Area. Move 
wrapped asbestos waste to the washroom, wet clean each bag or object and place 
it inside a second disposal bag, or a second layer of 6-mil plastic sheeting, as the 
item’s physical characteristics demand. Air volume shall be minimized, and the bags 
or sheeting shall be sealed airtight with tape. 

D. The clean containerized items shall be moved directly to the Waste Hauler’s truck 
pending load-out to storage or disposal facilities. 
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E. Workers who have entered the decontamination enclosure system from the 

uncontaminated non-work area shall perform load-out of containers from the 

decontamination enclosure holding area. Dress workers asbestos waste to storage 

or disposal facilities in clean overalls of a color different than from that of coveralls 

used in the Work Area. Ensure that workers do not enter from uncontaminated 

areas into the equipment washroom or the Work Area. Ensure that contaminated 

workers do not exit the Work Area through the equipment decontamination 

enclosure system. 

F. Thoroughly clean the decontamination enclosure system immediately upon 

completion of the waste load-out activities, and at the completion of each work 

shift. 

G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or 
trash. Any materials placed in labeled containers or bags, whether turned inside 
out or not, shall be handled and disposed of as ACM waste. 

3.08 CLEANUP AND CLEARANCE TESTING OF WORK AREAS:  

The following cleanup procedures shall be performed during abatement.

A. Non-Friable Materials 

1. Visible accumulations of loose asbestos containing waste material shall be 

cleaned up using rubber or plastic dustpans and rubber squeegees or HEPA 

filtered vacuums. Metal shovels may also be used, except in the vicinity of 

plastic sheeting, critical barriers and isolation barriers, which could be 

perforated by these tools. To pick up excess water and gross wet debris, a wet-

dry HEPA filtered shop vacuum dedicated to asbestos abatement may be 

used. This cleaning shall be done whenever there is sufficient asbestos waste 

material to fill a single leak-tight bag/container, or this cleaning shall be done 

at the end of each work shift whichever shall occur first. Visible debris shall be 

maintained adequately wet. 

2. Work shall stop whenever excessive water accumulation or flooding is present 

in the area and shall not resume until the water is collected and disposed of 

properly. 

3. Final clean-up and clearance procedures for abatement shall comply with ICR 

56 Section 56-9 is to be performed. 

4. One (1) (4) hour post-abatement settling/drying periods are required prior to 

commencement of final air sampling activities for manual wet removals for floor 

tiles.
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5. Air sampling and analysis on asbestos projects conducted under this 
Section is required. Air sampling and analysis shall then be conducted 
in 

accordance with the requirements of ICR 56 Subpart 56-4. 

a. A minimum of five TEM air samples will be collected inside and five outside 

the work area to determine final air clearance re-occupancy. All TEM results 

must satisfy the clearance criteria for re-occupancy. 

b.When the work area passes the re-occupancy test, all controls and seals 
established shall be removed. 

3.09 DISPOSAL AND TRANSPORTATION OF ASBESTOS-CONTAMINATED 

WASTE: 

A. Storage of Containerized ACM: As the work progresses, remove sealed and labeled 
bags of ACM from the Work Area and place in a lockable trailer, dumpster, or other 
container approved for storage or transport of asbestos waste. The waste container 
shall be lined with two layers of 6-mil fire retardant plastic on all sides. Asbestos-
containing waste shall remain under the positive control of the Asbestos Contractor 
and must never be left unattended in an area or on a vehicle where unauthorized 
persons could gain access. Containerized ACM shall be removed from the site on a 
daily basis. Unless specifically approved in writing by the Owner, ACM shall not be 
permitted to be stored on site during non-working hours. 

B. Sealed and labeled bags or waste wrapped in two layers of plastic sheeting sealed 
airtight shall be used to transport asbestos-contaminated waste to the landfill. 
Procedures for hauling and disposal shall comply with 40 CFR, Part 61, 49 CFR, 
Part 171 and 172, and other applicable state, regional, and local government 
regulations. Procedures for removal from the Work Area and disposal of waste are 
outlined below: 

C. A properly completed and original "Waste Shipment Record" form shall 

accompany asbestos waste, which is transported to a disposal site. This form shall 

be signed and dated by each party who has control over the asbestos waste, and 

a copy retained by each party as responsibility for the waste is transferred to the 

next party. All original manifest forms and waste receipts shall be provided to the 

Architect. The Environmental Consultant shall be provided with copies of all waste 

manifests. 

D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or 
damage to waste container en-route to approved landfill. The interior of the 
vehicles shall be lined with two layers of 6-mil plastic. 

E. Mark with a visible warning sign during the loading and unloading of asbestos-
containing waste all vehicles used to transport the waste material. Danger sign 
legend, text size, style and arrangement shall conform to the requirements of 
EPA Standard 40 CFR Part 61.149 (d) (I). 
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F. Only sealed plastic bags or completely sealed items shall be deposited in landfill. 
Damaged, broken sealed windows or leaking plastic bags shall be resealed prior to 
being deposited in the landfill. Workers shall place asbestos waste in the landfill. 
Throwing or dumping of containers shall not be allowed. Workers unloading and 
handling the sealed bags/drums at the disposal site shall wear appropriate 
personnel protective equipment including respirators and protective clothing. 

G. After the vehicle is unloaded at the landfill, the plastic sheeting that was taped to 
the floor, sides and top of the truck shall be carefully removed and placed in 
properly labeled bags for disposal with the rest of the waste. 

END OF SECTION 
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SECTION 020810 

ASBESTOS ABATEMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION OF WORK 

A. The asbestos abatement contractor shall perform the following work as 

described below and indicated on the drawings. The drawings are only a 

diagrammatic representation of the Work Areas and do not constitute the actual 
quantities of material. The asbestos abatement contractor is responsible for the 

confirmation of the actual total quantities of the Work. The asbestos abatement 
contractor shall provide all labor, equipment and materials necessary to complete 

the Work in accordance with the Contract Documents. All asbestos material is to 
be disposed of as ACM waste. Quantities indicted below are confirmed asbestos. 

Please note that several work areas and all quantities will depend on the actual 

scope of work and how much ceiling area is disturbed that will affected piping. 

B.  This work plan has been developed to comply with the regulations under Part 56 of    

Title 12 of the Official Compilation of Codes, Rules and Regulations of the State of 

New York (Cited as 12 NYCRR Part 56), Occupational Safety and Health 
Administration (OSHA) 29 CFR 1910.120(b)(4), Hazardous Waste Operations and 

as per contract documents and specifications.  

Lakeland High School 

1349 E. Main Street, Shrub Oak, New York 10588 

1. Drawing H-002.00: First Floor Area 

a. Remove and dispose of asbestos-containing ceiling plaster within Work 

Area 1. All materials shall be removed utilizing NYS DOL 12 NYCRR Part 

56 §7 Full containment procedures. 

Work  
Area # 

Location Asbestos-Containing Material
Approximate  

Quantity 
Removal 

Procedure 

1 Auditorium  Ceiling Plaster, White Coat 
+/- 5,500 square 

feet 

NYSDOL 12 

NYCRR Part 

56 §7 Full 
containment 
procedures
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2. Drawing H-002.00: 1st Floor Area 

a. Remove and dispose of asbestos-containing Pipe/fittings, floor tile 

chalkboard within Work Area 2. All materials shall be removed utilizing 
NYS DOL 12 NYCRR Part 56-.11 tent procedures & 56-11.7 non-friable 

procedures. 

Work  
Area # 

Location 
Asbestos-Containing 

Material 
Approximate 

Quantity 
Removal Procedure

2 

9”x9” Floor Tile & Mastic 
+/- 1382 

Square Feet 

NYSDOL 12 NYCRR 

Part 56-11.7- Non-

Friable Flooring and 

mastics 

Chalkboard 
+/- 32 Square 

Feet 

Pipe mudded joints  
(Above ceiling tiles throughout 
school or as per the final scope 

of work) 

+/- 80 Linear 

Feet 

NYSDOL 12 NYCRR 

Part 56-7.11 (f)(1)(i) 

REGULATED 

NEGATIVE 

PRESSURE TENT 

3. Drawing H-003.00: Roof Area

a. Remove and dispose of asbestos-containing Caulking within Work Area 

3. All materials shall be removed utilizing NYS DOL 12 NYCRR Part 56-

.56-11.6 non-friable procedures. 
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Work  
Area # 

Location Asbestos-Containing Material 
Approximate 

Quantity 
Removal 

Procedure 

3 Mechanical Room 
Lower Roof by Gym

Caulking associated with metal door 

frame-grey 

+/- 27 Square 

Feet 

NYSDOL 12 

NYCRR Part 56-

11.6 Exterior 

Project Removal 

of Non-Friabl 

ACM Roofing, 

Siding, Caulking, 

Glazing, Transite 

and other NOB 

ACM's 

B. The Contractor is responsible for completing all notifications and variances 

required to meet the determined start date (if applicable). 

C. If asbestos containments are required, the Contractor shall establish the asbestos 

containments so as to not interfere with operation of or access to the temporary 

equipment that shall be installed by others. 

D. The Contractor shall field verify the amount of ACM and familiarize him/her-self 

with all variable field conditions in the building before the submission of his/her 

quote. The quantities presented in this specification are approximate only and 

should not be used solely as the basis for any quote. Any discrepancies or 

difference in the approximate and actual quantities shall be resolved before the 

award of any Contract. No change order relative to ACM material quantity will be 

permitted after the award of the Contract, unless new areas are added. In the event 

that suspect materials not included in this Specification are encountered while the 

work is in progress, such material shall be tested and, if confirmed ACM, removed 

as ACM, in accordance with the procedures contained herein. The discovery of 

any new material(s) should not delay the progress of the work as contained in this 

specification. Payment for any additional work will be considered on a case-by-

case basis by the Environmental Consultant and Lakeland CSD. It is the 

responsibility of the Contractor to determine and negotiate the full cost of any such 

payment prior to performance of any additional work. 

F. ACM shall be properly handled, packaged, and transported for disposal in a landfill 

in accordance with all Federal, State and Local regulations. After September 4, 2006, 

the Contractor shall follow Part 56 of Title 12 of the Official Compilation of Codes, 

Rules and Regulations of the State of New York (Cited as 12 NYCRR Part 56) as 
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amended effective March 21, 2007. All related manifests and shipping logs shall be 

provided to Lakeland CSD upon or before the end of the project. 

G. All work shall be accomplished in strict adherence to the project Specification, 

applicable Federal, State, and Local Regulations. Whenever there is a conflict or 

overlap of the above references, the more stringent provision shall apply. 

H. The Contractor's industrial hygiene practices during asbestos abatement will be 

monitored by Lakeland CSD’s Environmental Consultant. The Contractor shall be 

responsible for monitoring his/her own construction safety work practices for 

compliance with the OSHA regulations. 

I. The Asbestos Contractor shall provide the best available technology, and state-of-

the-art procedures and methods of execution, clean-up, disposal, and safety. 

J. The Contractor will be required, if approved by Lakeland CSD and/or its 

Representative, to obtain at his/her own expense appropriate variances from 

regulatory agencies as required to complete the safe removal of asbestos 

containing material as described in this specification. 

K.        Lakeland CSD’s environmental consultant will sample all suspect materials that 

may be identified during the course of demolition, if applicable. The Contractor shall 

provide access to the consultant to perform the testing and no additional costs will 

be paid for the time it takes to perform the testing. The contractor shall provide 

itemized cost proposal to Lakeland CSD which must include separate costs for the 

abatement of the individual materials revealed to be ACM (if applicable). Additional 

asbestos-containing materials shall not be abated without written authorization from 

Lakeland CSD or environmental consultant. The contractor will not be 

compensated for any additional materials that can be encountered during the 

abatement project, without prior written authorization from Lakeland CSD or 

environmental consultant. 

1.02 PHASING OF WORK:  

This work shall include asbestos abatement associated with upcoming additions and alteration 

projects at Copper Beech Middle School. The Asbestos Contractor shall perform and complete the 

abatement of asbestos-containing materials during regular working hours, Monday through Friday 

between 8:00 am and 4:00 pm or as directed by the facility. It is the Contractor's responsibility to 

ensure that acceptable visual inspection and air monitoring results are obtained with fiber count of 

<70 Structures/mm2 of air using AHERA analysis method and are completed prior to the return of 

building occupants or other trades. All work shall be coordinated with Lakeland CSD and Lakeland 

CSD’s Environmental Consultant prior to start of any work. The Lakeland CSD’s Environmental 

Consultant shall be present whenever any asbestos abatement work is being conducted.

1.03 AUTHORITY TO STOP WORK:  

Lakeland CSD and the Environmental Consultant shall have the authority to stop the abatement 

work at any time the contractor’s work is not in conformance with the Specifications and applicable 
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regulations. The stoppage of work shall continue until conditions have been corrected to the 

satisfaction of Lakeland CSD and the Environmental Consultant. Standby time to resolve the 

problems shall be at the contractor's expense.

1.04 SITE REQUIREMENTS:  

A. Noise Control: Provide mufflers or other acceptable means of noise reduction for 

all equipment to be used by the Contractor. Observe local laws regarding noise 

control. 

B. Wastewater: All water used by the Contractor during asbestos abatement activities 

shall be collected and passed through a water filtration system capable of filtering 

particles down to 5 microns prior to being discharged into the sanitary sewer. The 

Contractor shall contact the Westchester County engineering department to 

determine the acceptable location(s) to access the sanitary sewer. The Contractor 

shall be responsible for connection to the sanitary sewer, and for providing piping, 

pumps, water filtration systems, and other items necessary to collect, transport, 

filter, and dispose of the wastewater. 

C. Log In/Out: The Asbestos Contractor must ensure all workers log in and out daily 

at the site. 

D. The location of the Decontamination Unit shall be a location agreed upon between 

The Asbestos Contractor, Lakeland CSD and Lakeland CSD’s environmental 

consultant. All variations must be coordinated and approved by the site manager 

and Lakeland CSD’s Environmental Consultant. 

1.05 HEALTH AND SAFETY:  

A. Toxic Effects: The Contractor shall assume all responsibility for any toxic effects 

to workers from the air supplied to respirators, or from toxic or damaging vapors 

or residues resulting from the use of encapsulant and/or wetting agents or other 

substances used by the Contractor during construction. 

B. Chemical/Biological Hazards: The known chemical/biological hazards on site 

include asbestos-containing material and debris. The Contractor shall provide 

materials, equipment and training to its workers to ensure their protection from 

these and any other chemical/biological hazards which may be identified during 

the course of this work. 

C. Physical Hazards: The Contractor shall provide safety equipment and training to 

his/her workers to ensure their protection from any physical hazards including but 

not limited to trip/fall hazards, working at elevation, heat stress, contact with 

energized (hot) active equipment, noise, overhead bump hazards, and electrical 

shock that may be present during the Work. 
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D. Safety Act: The Occupational and Safety Health Act (OSHA) of 1970, as amended, 

shall be strictly complied with during the course of this project. This Act shall 

govern the conduct of the Contractor's workmen, tradesmen, material-men, and 

subcontractors, and visitors to the project site. 

E. Accident Prevention: In order to protect the lives and health of his/her employees, the 

Contractor shall comply with all pertinent provisions of the latest edition of the 

"Manual of Accident Prevention in Construction" issued by the Associated General 

Contractors of America, Inc. and shall maintain an accurate record of all accidents 

which occur during the project. An injury or loss of life must be immediately reported 

by the Contractor to the Lakeland CSD and/or its Representatives, and a copy of the 

Contractor's report to his/her insurer of an accident must be provided to the Lakeland 

CSD and/or its Representatives. 

F. Emergency Response: The Contractor shall establish an Emergency Response 

Team made up of members of his/her work force. Team members shall be trained, 

organized, and capable of responding in the event of an accident, fire, or other 

emergency. The Contractor shall designate a site Safety Coordinator to train team 

members regarding the location and use of site-specific fire/life safety equipment. 

As a minimum requirement, members of the Emergency Response Team shall be 

knowledgeable in standard first aid and CPR techniques, fire extinguisher use, and 

evacuation procedures. 

G. Workmen Protection: The Contractor shall provide and maintain all safety 

measures necessary to properly protect workmen. 

H. Emergency Actions: In an emergency affecting the safety of life, the work, or 

adjoining property, the Contractor, to prevent such threatened loss or injury without 

special instruction or authorization from the Lakeland CSD and/or its 

Representatives, is hereby permitted to act at his/her discretion. 

I. Hazard Communication Act: The Contractor shall comply with the Hazard 

Communication Standard promulgated by the Occupational Safety and Health 

Administration (OSHA No. 29 CFR 1910.1200). This program ensures that all 

employers provide the information they need to inform and train employees 

properly and to design and put in place employee protection program. It also 

provides necessary hazard information to employees so they can participate in, 

and support, the protective measures needed at their work place. The contractor 

shall ensure that labels or other forms of warning are legible in English. Employer 

having employees who speak other languages must add the information in their 

languages. See OSHA 29 CFR 1910.1200 for more details. 

1.06 WORK SUPERVISION AND COORDINATION:  

A. Abatement Contractor's Supervisor: From the start of work through to the project 

completion the Contractor shall have on-site a responsible and competent 

supervisor who posses valid NYSDOL Supervisor certifications. As a minimum, 

the Asbestos Contractor's Supervisor shall meet the qualifications as required by 

Article 1.12, for a job supervisor. The Supervisor shall be on site during all working 



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Lakeland High School SED 66-24-01-06-0-011-023

020810 - 9  HAZMAT ABATEMENT WORK PLAN

hours. When the Supervisor must leave site during work, a temporary Supervisor 

shall be appointed. 

B. Quality of Work: The Supervisor shall supervise, inspect and direct the Work 

competently and efficiently, devoting such skills and expertise as may be necessary 

to perform the Work in accordance with the Contract Documents. The Supervisor 

shall be responsible to see that Work complies accurately with the Contract 

Documents, and that all Work installed is of good quality and workmanship. 

1.07 SUBMITTALS:  

Unless otherwise noted the Contractor shall submit three (3) copies of each APPLICABLE 

submittal to the Lakeland CSD’s Environmental Consultant and its Representatives for review 

and/or approval. The Contractor shall provide the following:

A. Pre-Project Submittal: 

1. Certificates of Insurance naming Lakeland CSD as additional insured. 

2. All required bonds. All bonds shall be underwritten by a United States 

based, preferably New York State, A or B rated bonding company. 

3. List of Subcontractors. 

4. Health and Safety Plan: Provide a written Health and Safety Plan 

addressing procedures for work place safety. As a minimum, the following 

topics shall be addressed in the plan: 

a. Hazard Communication. Procedure on how physical and health 

hazards associated with the work are identified and communicated 

to employees, and name of the person responsible for 
implementation of the Hazard Communication Program. 

b. Guidelines for assessment and prevention of heat stress. 

c. Procedures for using ladders safely. 

d. Electrical safety procedures. 

e. Emergency Action Plan: The Contractor shall submit for review a 

written Emergency Action Plan. This Plan shall outline the 

contingency actions to be performed for emergencies including fire, 

accident, power failure, supplied air system failure, breach of work 

area containment, unexpected asbestos contamination in the site 

area and on the adjoining grounds, or spilling of asbestos material 

being hauled to storage and/or disposal. This Plan shall identify the 

manner in which emergencies are announced, emergency escape 

procedures and routes, and procedures to account for all employees 

after evacuation. The Plan shall identify those persons responsible 
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for fire/life safety duties including the Site Safety Coordinator, 

persons responsible for fire prevention equipment and the control of 

fuel source hazards, and the members of the Emergency Response 

Team (see Paragraph "Emergency Response" of this Section). This 

Plan shall be readily available for review by all workers. 

f. Fall Protection Plan: The Contractor shall submit for review a 

written Fall Protection Plan. This plan shall outline the actions to be 

performed to protect personnel when they are working at elevation. 

The plan shall detail specific fall protection devices to be utilized, 

training provided to personnel for same and training of designated 

competent person in charge of and responsible for the elevated 

work site. 

 5.    Proof of written notifications required by Paragraph "Codes, Permits and 
Standards" of this Section. Proof that all required permits and variances have been 
obtained.  NYSDOL and EPA project notifications paid in full. 

 6. Proof of written notification to the local police department, fire department and 
Facility (include a copy of required by NYS DOL ICR 56 section 563.6a ten day 
notice) that asbestos abatement work is being conducted. As a minimum, the 
notification letter shall include the address of the Facility, dates work is to be 
performed, and drawings indicating the areas to undergo abatement. 

 7.   Documentation of compliance with all requirements of paragraph 
"Requirements and Qualifications" of this Section. Submittal shall include: 

a. Proof that the job supervisors, foremen, and asbestos abatement 

workers meet State certification and license requirements. 

b. Proof of a current medical surveillance program for all Contractor's 
personnel to work on this project. 

c. Completed and notarized Certificate of Worker's Release for each 

asbestos abatement worker, workers of other trades, or supervisory 

personnel who enter the work area or otherwise contact ACM. 

 8. Proof of a respiratory protection program. Submit level of respiratory protection 
intended for each operation required by the project. 

 9. Proof of historic airborne fiber data. Submit airborne asbestos fiber monitoring 
data from an independent air monitoring firm to substantiate selection of respiratory 
protection proposed. Data shall include the following for each procedure required by 
the work: 1. date of measurement; 2. type of work task monitored; 3. methods used 
for sample collection and analysis, and; 4. number, duration and results of samples 
taken. 

9. Proof that a landfill site has been located, and arrangements for transport 

and disposal of asbestos-containing or asbestos-contaminated materials 
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have been made. Provide the name and location of the landfill, and waste 

transport company, if applicable. 

10. Manufacturer's literature on all proposed job related equipment and 

products to be used on this project. Include Safety Data Sheets (SDS) for 
encapsulant, fire retardant plastics, mastic remover and other chemicals to 

be used on this project. 

11. A detailed Asbestos Removal and Disposal Work Plan which describes all 

aspects of the work to be performed for this project. The Plan shall include 

the following: 

a. A detailed description of the work area enclosure. Provide shop 

drawings (with dimensions and locations) of proposed 

decontamination facilities and work areas. These drawings shall 

indicate the following: 1) areas to be sealed off and work area 

boundaries; and 2) proposed layout and location of the 

decontamination enclosure systems. Include a detailed description 

of any modifications or changes to be made to the specified 

negative pressure work area enclosure. 

b. Specimen of the daily log proposed for use. Minimally, the log 

should include the date(s) and time(s) when all personnel enter and 

leave the work area(s). 

B. During Work Submittal: 

1. Schedule of Work Changes: Any changes in the Schedule of Work 

proposed by the Contractor shall be submitted for approval to Lakeland 

CSDno later than seven days prior to the commencement date of the 

proposed change. A revised Schedule shall be submitted at the end of 

each week. 

2. Notarized copy of payroll showing that prevailing wage rates have been 

paid shall be submitted to the Lakeland CSD on a weekly basis. Contractor 

shall use DOL form for wage payment. 

3. A "Request For Services" form shall be submitted at least 24 hours in 

advance of required air monitoring tests and inspections to be performed 

by the Lakeland CSD’s Environmental Consultant. 

4. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Lakeland CSD’s 

Environmental Consultant at the same time. 

5. A certified, signed, and completed copy of each "Waste Shipment Record" 

form used, and receipts from the landfill operator which acknowledge the 
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Contractor's delivery(s) of material, shall be submitted to the Consultant and 
Engineer within thirty days following removal of ACM from building. 

6. A copy of the bound log book. 

C. Post Project Submittal: 

1. A notarized "Release of Liens" in a form acceptable to the Chappaqua 

CSD. Use the standard AIA form. Such notarized release of all liens shall 

certify that all subcontractors, labor suppliers, etc., have been paid their 

pro rate share of all payments to date, that the contractor has no basis for 

further claim, and will not make further claim for payment in any account 

after the first payment is made to him. 

2. Proof of payment of prevailing wage rate to direct employees and 
subcontractor. 

3. Notarized copies of a daily log showing the date(s) and time(s) of entrance 

to and exit from the work area(s) for all persons. 

4. Compilation in chronological order of all air monitoring records pertaining 
to this project. 

5. Compilation of all completed and signed Waste Shipment Record forms, 

bills of lading, or disposal receipts pertaining to this project. 

6. Copies of notifications and checks to applicable agencies (see 

Subparagraph "Pre-Project Submittal Information" of this Section) that the 

asbestos abatement project has been completed. 

7. Contractor shall submit the following items as part of his final submittals: 
Paid invoice verifications for sub-contractor (for Time and Material job), 

service contract agreement, insurance certificates, copies of the workers 
licenses (NYSDOL), and other submittal required for the Specification. 
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1.08 FIRE PROTECTION AND EMERGENCY EGRESS:  

The Contractor shall be responsible to the security and safeguarding of all areas turned over by 

the facility to the Contractor. The Contractor shall designate to his/her workers and other building 

occupants a means of egress in case of emergency.

A. The Contractor shall establish emergency and fire exits from the work area. First aid 

kit, 2 full sets of protective clothing and respirators shall be provided for use by 

qualified emergency personnel in the clean room of the decontamination facility. 

B. For full containment only, the Contractor shall provide a secure work area to 

protect against unauthorized entry into and around the work area. Any hazardous 

conditions shall be reported to the contractor’s Supervisor and the contractor shall 

correct the hazard immediately. Any intrusion or incident shall be documented in 

a bound log book which shall be maintained at the project site. 

1.09 CLEAN-UP: 

A. Asbestos Related Clean-up: All clean-up work related to asbestos abatement work 

shall be in strict accordance with general technical requirements and this 

specification. 

B. Final Site Cleaning: Upon completion of the work, the Contractor shall remove all 

temporary construction, decontamination facilities, and unused materials placed 

on site by the Contractor; put the premises in a neat and clean condition; and 

provide all sweeping, cleaning, and washing required to restore the site to its 

original condition. 

1.10 CODES, PERMITS, AND STANDARDS:  

A. The Contractor shall be solely responsible for compliance with all applicable 

federal, state (12 NYCRR Part 56 Adopted March 21, 2007), and local laws, 

ordinances, codes, rules, and regulations which govern asbestos abatement work 

or hauling and disposal of asbestos waste material. The current issue of each 

document shall govern. All work shall comply with all applicable codes and 

regulations as amended. 

B. Before starting the work, the Contractor shall examine the Technical Specification 

for compliance with codes and regulations applicable to the work and shall 

immediately report any discrepancy to the Lakeland CSD’s Environmental 

Consultant. 

C. Where conflict among requirements or with these Specifications exists, the more 

stringent requirements shall apply. 
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D. Permits, State Licenses, and Notifications: The Contractor shall be responsible for 

obtaining necessary permits, variances, state licenses, and certifications of 

personnel in conjunction with asbestos removal, hauling, and disposition and shall 

provide timely notification of such actions as may be required by federal, state, 

regional, and local authorities. Fees and/or charges for these licenses, permits, 

and notifications shall be paid by the Contractor. Contractor shall use all 

notification forms where applicable. 

1.      Agency Notification: At least 10 days prior to commencement of any 

asbestos removal, the Contractor shall prepare written notification to EPA 

Region 2, to the New York State Department of Labor (NYSDOL), and all 

other applicable agencies having jurisdiction. In addition, the Contractor 

shall be required to obtain any other permits for work covered under this 

specification including permits required for air sampling. 

1.11 TERMINOLOGY:  

The following commonly-used terms are defined in the context of these Specifications:

A. Asbestos Project: Work that involves the removal, encapsulation, enclosure, repair 

or disturbance of friable or non-friable asbestos, or any handling of asbestos 

material that may result in the release of asbestos fibers. For the purpose of 

compliance with this Part, an asbestos project shall include any disturbance of 

asbestos fibers, and the planning, asbestos survey (as per Subpart 56-5.1), 

design, background air sampling, inspection, air sampling and oversight of 

abatement work, cleanup, and the handling of all asbestos material subject to 

abatement, as well as the supervising of such activities. Installation of friable ACM 

shall also be considered an asbestos project. An asbestos project starts with 

Phase I when the planning, asbestos survey, and design work begins or is required 

to begin. The project shall not be considered completed until Phase II D is 

complete. 

B. Asbestos-Containing Material (ACM): Any material or product which contains 

more than 1 percent asbestos. 

C. Aggressive Air Sampling: Air monitoring samples collected while a leaf blower, 

fans, or other such devices are used to generate air turbulence within the work 

area. 

D. Air Filtration Device (AFD) - A portable local exhaust system equipped with HEPA 

filtration, capable of maintaining a constant low velocity air flow into contaminated 

areas from adjacent, uncontaminated areas and capable of maintaining a 

negative air pressure with respect to the adjacent, uncontaminated areas. 
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E. Air Lock: A system for permitting ingress or egress to the work area while 

permitting minimal air movement between a contaminated area and an 

uncontaminated area, typically consisting of two curtained doorways placed a 

minimum of three feet apart. 

F. Air Monitoring: The process of measuring the fiber content of a specific volume of 

air in a stated period of time. Personal air sampling results shall be calculated to 
reflect the employee's eight-hour time weighted average (TWA) exposure. Area 

sampling results are reported directly, without calculating the TWA. 

G. Amended Water: Water to which a surfactant has been added. 

H. Asbestos Removal Encapsulant: A chemical solution used in place of amended 

water during asbestos removal to penetrate, bind, and encapsulate the asbestos-

containing material. 

I. Authorized Visitor: Lakeland CSD’s Environmental Consultant or representatives 

of any regulatory or other agency having jurisdiction over the project. 

J. Lakeland CSD’s Environmental Consultant: Lakeland CSD’s agent who is 

authorized to exercise general contract administration and industrial hygiene 

inspection of the work. 

K. Certified Industrial Hygienist (CIH): One certified in the comprehensive practice 

of industrial hygiene by the American Board of Industrial Hygiene. 

L. Class II asbestos work: Activities involving the removal of ACM which is not 

thermal system insulation or surfacing material. This includes, but is not limited 

to, the removal of asbestos-containing wallboard, floor tile and sheeting, roofing 

and siding shingles, and construction mastic. Class I asbestos work includes the 

removal of thermal system or surfacing materials. 

M. Competent Person: Definition and responsibilities as set down in 29 CFR 
1926.1101(b) and as outlined herein. 

N. Curtained Doorway: A device to allow ingress or egress from one room to another 

while permitting minimal air movement between the rooms. 

O. Decontamination Enclosure System: A series of connected rooms for the 

decontamination of workers (a Personnel Decontamination Enclosure System) or 

of materials and equipment (Equipment Decontamination Enclosure System). 
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P. Equipment Decontamination Enclosure System: A decontamination system for 

waste materials and equipment, typically consisting of a designated area of the 

work area, a washroom, and a holding area, with an air lock between any two 

adjacent rooms and a curtained doorway between the holding area and the non-

work area. Not to be used for personnel entry/exit. 

Q. Encapsulant (Sealant): A liquid material which can be applied to ACM and which 

controls the possible release of asbestos fibers from the material, either by creating 

a membrane over the surface (bridging encapsulant) or by penetrating into the 

material and binding its components together (penetrating encapsulant). 

R. Encapsulation: Application of an encapsulant to asbestos-containing building 
materials to control the possible release of asbestos fibers into the ambient air. 

S. Enclosure: Procedures necessary to completely enclose ACM behind air-tight, 

impermeable, permanent barriers. 

T. Excursion Limit (EL): The EL is an airborne concentration of asbestos to which 

no employee shall be exposed when not using respiratory protection. The EL is 

1.0 f/cc as averaged over a 30 minute period. 

U. Fixed Object: A unit of equipment or furniture in the work area which cannot be 
removed from the work area. 

V. Friable: Any material which, when dry, may be crumbled, pulverized, or reduced 

to powder by hand pressure, or is capable of being released into the air by hand 

pressure. 

W. Full Facepiece High Efficiency Respirator (FFHER): A respirator which covers 

the wearer's entire face from the hairline to below the chin and which is equipped 

with a HEPA filter. 

X. Half Mask High Efficiency Respirator (HMHER): A respirator which covers one-

half of the wearer's face, from the bridge of the nose to below the chin, and is 

equipped with HEPA filters. 

Y. HEPA Filter: A high efficiency particulate air (HEPA) filter capable of trapping and 

retaining 99.97 percent of the fibers of 0.3 micrometer or larger in diameter. 

Z. HEPA Vacuum Equipment: High efficiency particulate air (HEPA) filtered 

vacuuming equipment having a UL 586 filter system capable of collecting and 

retaining asbestos fibers. 
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AA. Large Asbestos Project: Large asbestos project shall mean an asbestos project 

involving the disturbance, enclosure, encapsulation, repair or handling of 160 

square feet or more of ACM, PACM or asbestos material or 260 linear feet or 

more of ACM, PACM or asbestos material. 

AB. Lockdown: Procedure of applying an encapsulant as a protective coating or 

sealant to a surface from which ACM has been removed in order to control and 

minimize airborne asbestos fiber generation that might result from residual 
asbestos-containing debris. 

AC. Minor Asbestos Project: Minor project shall mean an asbestos project involving 

the disturbance, enclosure, encapsulation, repair or handling of 10 square feet 

or less of ACM, PACM or asbestos material or 25 linear feet or less of ACM, 

PACM or asbestos material. 

AD. Movable Object: A unit of equipment or furniture which can be removed from the 
work area. 

AE. Plasticize: To cover floors and walls with plastic sheeting as herein specified. 

AF. Permissible Exposure Limit (PEL): The PEL is an airborne concentration of ACM 

to which no employee shall be exposed when not using respiratory protection. 

The OSHA PEL is 0.1 f/cc expressed on an 8-hour time weighted average (TWA). 

AG. Personnel Decontamination Enclosure System: A decontamination system for 
personnel and limited equipment, typically consisting of an equipment room, 

shower room, and clean room, with an air lock between any two adjacent rooms, 

and a curtained doorway between the equipment room and the work area, and a 
curtained doorway between the clean room and the non-work area. The 

decontamination system serves as the only entrance/exit for the work area. 

AH. Powered Air Purifying Respirator (PAPR): Either a full face-piece, helmet, or 

hooded respirator that powers breathing air to the wearer after the air has been 

purified through a HEPA filter. 

AI. Regulated Abatement Work Area: The portion of the restricted area where 

abatement work actually occurs. For tent work areas, the interior of each tent is 

a regulated abatement work area. For OSHA Class I and Class II asbestos 

abatement, the interior of the restricted area containment enclosure is the 

regulated abatement work area. For exterior non-friable asbestos abatement 

conducted without the establishment of negative air ventilation systems or 

containment enclosures, the entire restricted area surrounding the abatement 

location is considered to be the regulated abatement work area. 
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AJ.          Removal: The act of removing and transporting asbestos-containing or 
asbestos-contaminated materials from the work area to a suitable disposal site. 

AK. Small Asbestos Project: Small asbestos project shall mean an asbestos project 

involving the removal, disturbance, repair, encapsulation enclosure or handling 

of more than 10 and less than 160 square feet of ACM, PACM or asbestos 

material or more than 25 and less than 260 linear feet of ACM, PACM or asbestos 
material. 

AL. Surfactant: A chemical wetting agent added to water to improve penetration, thus 

reducing the quantity of water required for a given operation or area. 

AM         Tent Procedure: A fire retardant polyethylene enclosure that includes walls, 
ceiling and a floor as required to remove ACM, PACM or asbestos material. 

AN.         Type C Respirator: A respirator which supplies air to the wearer from a source 

outside the work area by means of a compressor. 

AO. Wet Cleaning: The process of eliminating asbestos contamination from building 
surfaces and objects by using cloths, mops, or other cleaning tools which have 

been dampened with amended water or asbestos removal encapsulant and by 
afterwards disposing of these cleaning tools as asbestos-contaminated waste. 

AP.         Work Area: Designated rooms, spaces, or areas of the project where asbestos 

abatement actions are to be undertaken or which may become contaminated as 

a result of such abatement actions. A contained work area has been sealed, 

plasticized, and equipped with an airlock entrance or a decontamination 

enclosure system. A non-contained work area is an isolated or controlled-access 

area which has not been plasticized. 

1.12 REQUIREMENTS AND QUALIFICATIONS:  

A. Minimum Experience: The Contractor shall have experience with abatement work, 

as evidenced through participation in at least five asbestos abatement projects of 

complexity comparable to this project. 

B. Experience and Training: The Contractor's job supervisors, foremen, and workers 

shall be adequately trained and knowledgeable in the field of asbestos abatement. 
All personnel engaged in asbestos abatement or related activities shall have New 

York State DOL certifications. All phases of the work shall be executed by skilled 

craftsmen experienced in each respective trade. Proof of such experience shall be 
submitted upon request by the Lakeland CSD. Improperly trained, untrained, or 

inexperienced personnel shall not be allowed in the work area(s). Personnel shall 
meet minimum training and experience requirements outlined in this Section. 
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1. The Contractor's on-site job supervisor shall have successfully completed, 

within the last twelve months, the NYSDOH-approved course "Supervision 

of Asbestos Abatement Projects", and shall be qualified as a NYSDOL-

certified Contractor/Supervisor. Course must be provided by an NYSDOH-

approved training provider. The supervisor shall have experience with 

abatement work, as evidenced through participation in at least two asbestos 

abatement projects of complexity comparable to this project. 

2. The job supervisors and foremen shall be thoroughly familiar with and 

experienced in asbestos removal and related work and shall meet the 

requirements of a competent person set down in OSHA Standard 29 CFR 

1926.1101. 

3. All asbestos abatement workers shall be knowledgeable, qualified, and 

trained in the removal, handling, and disposal of asbestos material and in 

subsequent cleaning of the affected environment. All asbestos abatement 

workers shall be certified as having attended and satisfactorily completed 

asbestos worker training in accordance with OSHA Standard 29 CFR 

1926.1101(k)(3). Course must be provided by an NYSDOH-approved 

training provider. 

4. The Contractor's job supervisors, foremen, and asbestos abatement 

workers shall be certified and licensed as required by the NYSDOL. 

5. Prior to commencement of work, all personnel who are to enter the work 

area shall be instructed in and shall be knowledgeable of the appropriate 

procedures for personnel protection and asbestos abatement. On-site 

training in the use of equipment and facilities unique to this job site shall be 

performed. Emergency evacuation procedures from the work area shall 

also be included in worker training. 

C. Supervision Requirements: The Contractor shall provide adequate job supervision 
for all phases of the asbestos abatement work. 

1. The Contractor shall have a NYSDOL job supervisor present on site 

whenever work described in this Section is in progress. If the job supervisor 

leaves the site for any reason a qualified and certified supervisor, who meets 

the requirements of this Section and is familiar with the current status of the 

work, shall be designated. Lakeland CSD’s Designated Representative shall 

be informed of the substitution. The supervisor must be familiar and 

experienced with asbestos removal and its related work, safety procedures, 

and equipment. 
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D.         Worker Medical Examinations: The Contractor shall provide medical 

examinations for all employees engaged in asbestos removal and disposal 

operations, in accordance with OSHA Standards 29 CFR 1910.134(b), 1926.1101, 

and applicable state regulations. The Contractor shall ensure that all employee 

examination results are on file in his office and available for review and are 

maintained in accordance with OSHA Standard 29 CFR 1926.1101 (n) (3). 

E. Certificate of Worker's Release: Each asbestos abatement worker, workers of 
other trades, or any supervisory personnel who enter the work area, or otherwise 

contact ACM, shall submit a Certificate of Worker's Release, as required in the 
Section "Submittal". 

1.13 TESTING AND INSPECTION REQUIREMENTS AND RESPONSIBILITIES:  

Visual inspections and air monitoring will be performed before, during, and after asbestos 

abatement to document airborne asbestos fiber concentrations as defined in this specification.

A. Lakeland CSD’s Responsibilities: 

1. Lakeland CSD will employ an Environmental Consultant to perform Project 
Monitoring and air testing. The project monitor will have the authority to 

approve the contractor’s work, stop the contractor’s work and direct the 
contractor to take corrective actions where required. 

2. Area air samples will be collected and analyzed using NIOSH Method 

7400. Air samples will be collected during each shift as required by the 

regulations. 

3. Clearance testing by Transmission electron microscopy (TEM) will be 

conducted as per AHERA regulations. Air samples will be collected to 

demonstrate final re-occupancy clearance for work areas within the 

building. The fiber concentration must comply with the specified clearance 

level as per AHERA and this specification. Lakeland CSDwill provide for 

collection and analysis of one round of samples required to demonstrate 

clearance in each discrete work area. 

4. Lakeland CSD’s Environmental Consultant will perform inspections of the 

work area, as specified, upon request of the Contractor. 

B. Contractor's Responsibilities: 

1.         TEM air samples which fail to meet the re-occupancy clearance standard 
shall be paid for by the Contractor. Should a delay occur, due to failure(s) of 
clearance air testing, all associated expenses such as TEM analysis, and 
the Environmental Consultant’s time for additional cleaning and air testing, 



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Lakeland High School SED 66-24-01-06-0-011-023

020810 - 21  HAZMAT ABATEMENT WORK PLAN

shall be paid by the asbestos contractor. If results of the inside work area 

group of air samples are unsatisfactory, recleaning of regulated abatement 

work area surfaces using wet methods, followed by another drying time 

period and then collection and analysis of an additional set (both inside and 

outside work area samples) of clearance air samples is required. If only the 

results of the outside work area group of air samples is unsatisfactory, clean-

up of surfaces outside of the regulated abatement work area using HEPA-

vacuums and wet-cleaning methods shall be performed prior to collection and 

analysis of an additional group of outside work area clearance air samples as 

required by ICR 56 Section 56-9.2. This recleaning/clean-up and sampling 

process shall be repeated until satisfactory clearance air sampling results 

have been achieved for all asbestos project non-exempt regulated abatement 

work areas throughout the entire work site. 

2. The Contractor, at his/her expense, shall provide OSHA monitoring and all 

other all tests required by specified applicable regulations, codes, and 

standards and any other tests for his/her use. The use of a testing laboratory 

by Lakeland CSD does not release the Contractor from providing tests 

required for the protection and safety of his/her employees. 

3. The Contractor shall employ an independent testing laboratory for analysis 

of OSHA personal air monitoring samples. The laboratory used for air 

sample analysis shall be successfully participating in the "Proficiency 

Analytical Testing (PAT) Program for Laboratory Quality Control for 

Asbestos." The monitoring shall be supervised by an Industrial Hygienist 

certified by the American Board of Industrial Hygiene (A.B.I.H.). Each 

testing laboratory shall be ELAP (Environmental Laboratory Accreditation 

Program) and NVLAP (National Voluntary Laboratory Accreditation 

Program) certified. Lakeland CSD shall approve the contractor’s testing 

laboratory. 

4. From each work area the Contractor, at his/her expense, shall collect and 

analyze OSHA personal air monitoring samples. Sampling shall be 

repeated during each different work activity. Sample collection and analysis 

shall be performed using the OSHA Reference Method as outlined in 29 

CFR 1926.1101, Appendix A. 

5. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Lakeland CSD’s 

Environmental Consultant at the same time. 
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6. The Contractor shall be advised whenever questions arise concerning  

compliance with standards of quality and completeness of the work, and 

shall use his/her best efforts to resolve any such questions to the  

satisfaction of the Lakeland CSD’s Environmental Consultant. 

7. Where air monitoring tests and/or inspections are specified, the Contractor 

shall notify Lakeland CSD’s Environmental Consultant, in writing, 24 hours, 

in advance of the required test and/or inspection. 

8. The Contractor is responsible for ensuring the Work is complete to the level 
that meets the criteria of the inspection. The Contractor shall perform an 

inspection of the Work to evaluate completeness prior to requesting an 
inspection by the Lakeland CSD’s Environmental Consultant. 

C. Time Requirements for Lakeland CSD’s Environmental Consultant's Inspections 

and Testing: Where visual inspections or air testing is required to be performed by 

the Lakeland CSD’s Environmental Consultant, the Contractor shall allow for the 

following response/analytical time for completion of the inspection/test. 

1. Where visual inspections are required, allow 24 hours, beginning from the 

time the Contractor's request is received by the Lakeland CSD’s 

Environmental Consultant, for the performance of the inspection. 

2. Where TEM clearance air monitoring tests are required, allow 24 hours, 

beginning from the time the Contractor's written request is received by the 

Lakeland CSD’s Environmental Consultant, to the beginning of the air test. 

PART 2 - PRODUCTS 

2.01 MATERIALS:  

Materials provided under this section shall be standard products of manufacturers regularly 

engaged in the production of the items and shall conform to OSHA Standard 29 CFR 1926.1101; 

EPA Standard 40 CFR 61, Subpart M; Department of Transportation Standards 49 CFR 171, 172, 

and 173; applicable state regulations; and requirements specified herein. Materials listed under 
this section "or equal" shall be provided for work under contract.

A. Plastic: Provide fire retardant plastic of 6-mil thickness shall be provided in rolls of 

sizes which will minimize the frequency of joints. Fire retardant plastic sheet shall 

be used for plasticizing the enclosed work area, for preparation of the 

decontamination enclosure system, and for waste packaging. 

B. Reinforced Fire Retardant Plastic: Provide reinforced polyethylene sheet for the 

floor area of the decontamination enclosure system. Reinforced plastic sheet 
provided for this project shall be a 19 mil, 3-ply, high density flame resistant-

reinforced-polyethylene sheet. Plastic color shall be opaque. 
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C. Duct Tape: Duct tape shall be capable of sealing joints of adjacent sheets of plastic 

and of attaching plastic sheeting to finished surfaces without damage to existing 

finish and shall be capable of adhering under both dry and wet conditions, including 
use of amended water 

D. Surfactant: Surfactant (Wetting Agent) shall consist of resin materials in a water 

base, which have been tested to ensure materials are non-toxic and non-hazardous. 

Surfactants shall be installed according to the manufacturer's written instructions. 

E. Lockdown Encapsulants: Encapsulants used after asbestos removal to lockdown 

fugitive fibers shall carry a Class "A" fire resistance rating and shall have an ASTM 

E-162 flame spread index of 15 or less. A tint shall be given to the encapsulant by 

means of the addition of non-toxic, nonflammable colorings before application. The 

encapsulant shall be installed according to the manufacturer's written instructions. 

F. Caulking Sealant: Caulking sealant shall be single component, non-sag elastomer 

with 1600% elongation capacity. Sealant shall meet the requirements of Federal 

Specification TT-S-00230C, Class A Type II. Sealant shall be used to form an 

airtight seal around plywood barriers or temporary partitions, to seal along the 

seams of the decontamination enclosure system's plywood sheathing, and to seal 

around piping or other small penetrations of the work area. Sealant application 

shall be according to the manufactures written instructions. 

G. Foam Sealant: Foam Sealant shall be expanding urethane Class 1 foam sealant 
with an Underwriters Laboratories, Inc. (U.L. 723) flame spread index of 25 or less, 
smoke developed index of 0, and a minimum operating temperature range 
between -30oF and 250oF. 

H. Plywood: Plywood used for temporary partitions, decontamination enclosure 

systems, and tunnels shall be an exterior grade and a minimum 3/8-inch thick. 

I. Spray Adhesive: Spray Aerosol Adhesive shall be specially formulated to stick to 
sheet polyethylene (3M 76, 3M 77, or equivalent). 

J. Other Materials: All other materials, such as lumber, plywood, tools, scrapers, 

brushes, cleaning materials, adhesive, nails, hardware, etc., which are required to 

perform the work described in this Section shall be provided. Materials and 

equipment shall be new or used, uncontaminated by asbestos, in serviceable 

condition, and appropriate for the intended purpose. 

K. Disposal Bags: Plastic Disposal Bags shall be a minimum of six mils in thickness. 
Bags shall be labeled in accordance with this Section. 
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L. Shipping Containers: Impermeable Containers shall be suitable to receive and 

retain any asbestos-containing or asbestos-contaminated materials until they are 

disposed of at an approved landfill. The containers shall be labeled in accordance 

with this Section. Containers shall be both airtight and watertight and conform to 

DOT Standard 49 CFR 178.224. Each container shall be constructed of fiber, hard 

plastic, or metal, with locking, airtight lids. 

M. Markings and Labels: Disposal bags and shipping containers shall bear danger 
labels, transportation packaging labels, and generator identification information. 

Labels shall be permanently affixed to all bags and shipping containers containing 

ACM, in accordance with OSHA Standard 29 CFR 1926.1101(k)(2), DOT Standard 
49 CFR Part 171 and 172, and EPA Standard 40 CFR Part 61.150(a)(1)(v). 

 1. Danger label format and color shall conform to OSHA Standard 29 CFR 

1926.200. Danger labels shall display the following legend/information: 

DANGER  

CONTAINS ASBESTOS FIBERS  

AVOID CREATING DUST  

CANCER AND LUNG  

DISEASE HAZARD 

 2. DOT Marking and Labels: Markings and labels shall be permanently 

affixed to all bags and containers containing ACM, in accordance with DOT 
49 CFR 172.304 and 172.407. 

a. Markings shall display the following text:  

RQ, ASBESTOS, NA 2212 

b. Labels shall be diamond shape and shall be located near the Marking 

text. Labels will consist of a diamond a minimum of 100 millimeters 

(mm) on each side with each side having a solid line inner boarder 

5.0 to 6.3 mm from the edge. The label shall be white with seven black 

vertical stripes on the top half. Black stripes and white spaces shall 

be equally spaced. The lower half of the label shall be white with the 

class number "9" underlined and centered at the bottom. Refer to 

DOT 40 172.446 for label format. 

 3. Generator identification information shall be affixed to each DOT label 

format and color shall conform to DOT Standard 49 CFR 172.304. 

Generator identification information labels shall display the following 

legend/information: 
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GENERATOR'S NAME 

GENERATOR'S 24 HOUR PHONE  

GENERATOR'S FACILITY ADDRESS 

N. Reuse of Containers: If impermeable containers used to transport bagged 

asbestos waste to the landfill are to be reused, the empty containers shall display 

the following label: 

RESIDUE: 
LAST CONTAINED ASBESTOS RQ 

O. Warning Signs: Warning Signs shall be posted at the perimeter of the work area 

prior to abatement operations in accordance with OSHA Standard 29 CFR 

1926.1101. Danger sign format and color shall conform to OSHA Standard 29 CFR 

1926.200. The signs shall display the legend indicated below: 

DANGER  
ASBESTOS  

CANCER AND LUNG DISEASE HAZARD  

AUTHORIZED PERSONNEL ONLY  
RESPIRATORS AND PROTECTIVE  

CLOTHING ARE REQUIRED IN THIS AREA 

P. Mastic remover. The contractor shall use an odorless mastic remover. 

Manufacture and brand of mastic remover shall be approved by the Facility prior 

to commencing removal work. 

2.02 EQUIPMENT:  

Equipment provided under this section shall conform to applicable federal and state regulations, 

local codes, and the requirements specified herein.

A. Spraying Equipment: Equipment used to apply amended water or removal 

encapsulant shall be of a low pressure type to prevent disturbance of the asbestos 
prior to physical controlled removal. Airless spray equipment shall be provided for 

the application of asbestos encapsulant. 

B. Vehicles: Trucks or Vans used for the transportation of asbestos waste shall be 

enclosed and suitable for loading, temporary storage, transit, and unloading of 

asbestos-contaminated waste without exposure to persons or property. 

C. Fall Protection Equipment: Certified and approved equipment to be used by trained 

personnel when working at elevation to protect against falling from an elevated 

work area. 
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D. Fire Extinguisher: Type "ABC" dry chemical extinguisher or a combination of several 

extinguisher of NFPA recommended types for the fire hazard exposures in each 

extinguisher location shall be provided. Minimum size of extinguisher shall be 4-A, 

and 40-B:C. Supply a minimum of one extinguisher for every 1,000 square feet of 

floor area, with a maximum travel distance to an extinguisher of 75-feet. Supply at 

least one extinguisher in each decontamination enclosure equipment room, and 

clean room. Supply 2 additional extinguishers inside the work area 

E. Smoke Detectors: Smoke detectors of the battery powered ionization type will be 

required at a rate of one per 5,000 square feet, with a minimum of one smoke 

detector in the decontamination enclosure clean room, and one in the work area. 

F. Water Filtration System: A system capable of filtering and retaining particles larger 

than 5.0 microns in size shall be provided. 

G. Carts: Provide water tight wheeled carts with tight fitting lids suitable for movement 

of non-contaminated waste or bagged asbestos waste from the decontamination 
enclosure system to the waste storage container or transport vehicle. 

H. Power Tools: Provide power tools necessary to complete the Work. Power tools 

used directly for asbestos removal shall be equipped with a dust collection system. 

Attach a shroud connected to a HEPA vacuum system for capture of dust. 

2.03 WORKER PROTECTIVE CLOTHING AND EQUIPMENT:  

Protective clothing and equipment shall conform to OSHA Standard 29 CFR 1926.1101

A. Protective Clothing: Workers shall be provided with sufficient sets of properly 

fitting, full-body, disposable coveralls, head covers, gloves, and 18-inch high boot-

type foot covers. Disposable coveralls, head covers, and 18-inch high boot-type 

foot covers shall be constructed of material equal to DuPont "TYVEK-Type 14" or 

Kimberly-Clark "Kleenguard", as a minimum requirement. 

1. The Contractor shall provide authorized visitors and the Lakeland CSD’s 

Environmental Consultant suitable properly fitting protective disposable 

clothing, headgear, hard hats, eye protection, respiratory protection, and 

footwear (up to four sets per 8-hour shift) whenever they are required to 

enter the work area. 

B. Equipment: Eye protection and hard hats required for job conditions or by 
applicable safety regulations shall be provided. 
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C. Respiratory Protection: The Contractor shall be solely responsible for providing 

adequate respiratory protection at all times for all individuals in the work area. Types 

of respirators used shall be approved by MSHA/NIOSH for asbestos in accordance 

with OSHA Standard 29 CFR 1926.1101 and 29 CFR 1910.134. The Contractor 

shall provide a level of respiratory protection which supplies an airborne fiber level 

inside the respirator below 0.01 fibers per cubic centimeter (f/cc), as the minimum 

level of protection allowed. Determine the proper level of protection by dividing the 

actual airborne fiber count in the work area by the "protection factors" given below 

for each respirator type: 

Respirator Type Protection Factor 

Air purifying: 10 

Negative-pressure respirator, 
High efficiency HEPA filter, 

Half-facepiece 

Air purifying: 50 (quantitative) 
Negative-pressure respirator, 

High efficiency HEPA filter, 
Full-Facepiece 

Powered air purifying (PAPR): 1000 

Positive pressure respirator 
High efficiency HEPA filter, 

Full-facepiece 

Respirator Type Protection Factor 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Pressure-demand, 

Full-facepiece 
equipped with an auxiliary SCBA 
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1. The Contractor shall provide workers with individually issued and marked 

respiratory equipment. Respiratory equipment shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

2. During the use of supplied air systems the Contractor shall provide 

authorized visitors, Lakeland CSD’s Environmental Consultant, and the 

testing laboratory representative with individually issued and marked 

respiratory equipment (up to six units). Respiratory equipment shall be 

compatible with the supplied air system in use, and shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

3. Where respirators with disposable filter parts are employed, the Contractor 

will provide sufficient filter parts for replacement as necessary or as 

required by the applicable regulation. 

4. Breathing air supply systems shall conform to the USEPA NIOSH 

Document EPA-560-OPTS-86-001 (September 1986) entitled "A Guide to 

Respiratory Protection for the Asbestos Abatement Industry." 

5. The Contractor shall have a minimum of two spare air hoses with 

connectors to permit the Lakeland CSD’s Environmental Consultant or 

testing laboratory's representative to connect his/her assigned Type C 

respirator to the air system at any time without having to wait for personnel 

to exit the work area in order to obtain a spare hose. 

PART 3 - EXECUTION 

3.01 DECONTAMINATION ENCLOSURE SYSTEMS:  

A. Personal decontamination system enclosures shall be constructed and functional 

prior to commencing the regulated abatement work area preparation activities. 

Waste decontamination system enclosures shall be constructed and functional at 

the completion of preparation activities. After installation of the personal 

decontamination system enclosure, all access to the regulated abatement work 

area shall be via the installed personal decontamination system enclosure. 

B. Personal Decontamination System Enclosure - Large Project. 

(1) Enclosure – General. A personal decontamination system enclosure shall be 
provided outside the regulated abatement work area and in close proximity 
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to all locations where personnel shall enter or exit the regulated abatement 

work area. One personal decontamination enclosure system for each 

regulated abatement work area shall be required. This system may utilize 

adequate existing lighting sources separate from the decontamination 

system enclosure, or shall be supplied with a GFCI protected temporary 

lighting system. The personal decontamination system enclosure shall be 

sized to accommodate the number of workers and equipment required for 

the intended purpose. Such system may consist of existing attached rooms 

outside of the regulated abatement work area, if the layout is appropriate, 

that can be plasticized and are accessible from the regulated abatement 

work area. When this situation does not exist, personal decontamination 

enclosure systems may be constructed of metal, wood or plastic supports 

covered with fire-retardant plastic sheeting. A minimum of one (1) layer of 

six (6) mil fire-retardant plastic sheeting shall be installed on the ceiling, and 

walls of the enclosure system. At least two (2) layers of six (6) mil fire-

retardant reinforced plastic sheeting shall be used for flooring protection of 

this area. This system must be kept clean, sanitary and climate controlled at 

all times in conformance with all federal, state and local government 

requirements. This system shall remain on-site, operational and be used 

until completion of Phase II C of the asbestos project. 

(2) Rooms and Configuration. The personal decontamination system 

enclosure shall consist of a clean room, a shower room and an equipment 

room connected in series but separated from each other by airlocks. There 

shall be a curtained doorway separation between the equipment room and 

the regulated abatement work area, and there shall be a lockable door to 

the outside. (See Figure 1 within ICR 56) Minimum dimensions for each 

airlock, shower room and equipment room shall be three (3) feet wide by 

six (6) feet in height, to allow for adequate access to and from the regulated 

abatement work area. 

(3) Curtained Doorway. An assembly which consists of at least three (3) 

overlapping sheets of six (6) mil fire retardant plastic over an existing or 

temporarily framed doorway. One sheet shall be secured at the top and left 

side, the second sheet at the top and right side, and the third sheet at the 

top and left side. All sheets shall have weights attached to the bottom to 

insure that the sheets hang straight and maintain a seal over the doorway 

when not in use. 

(4) Framing. Enclosures systems accessible to the public shall be fully framed, 

hard-wall sheathed and utilize a lockable door for safety and security. 

(5) Sheathing. A plywood or oriented strand board (OSB) sheathing material 

of at least 3/8-inch thickness. 



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Lakeland High School SED 66-24-01-06-0-011-023

020810 - 30  HAZMAT ABATEMENT WORK PLAN

(6) Plastic Sheeting. Enclosure systems constructed at the work site shall use 

at least one (1) layer of six (6) mil fire-retardant plastic sheeting on walls 

and ceiling. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for floor protection of this area. 

(7) Prefabricated or Trailer Units. A completely watertight fiberglass or marine 

painted prefabricated unit does not require plasticizing. Rooms shall be 

configured as per paragraph (2) of this Section. All prefabricated or trailer 

decontamination units shall be kept in good condition, and shall be 

completely decontaminated after final cleaning and immediately prior to 

clearance air sampling. Upon receiving satisfactory clearance air results, 

the prefabricated units shall be sealed then separated from the regulated 

abatement work area and removed from the site. 

(8) Clean Room. The clean room shall be sized to accommodate a full workshift 

of asbestos abatement contractor personnel, as well as the air sampling 

technician and the project monitor. The clean room shall be a minimum of 

six (6) feet in height. A minimum of thirty-two (32) square feet of floor space 

shall be provided for every six (6) full shift abatement workers, calculated 

on the basis of the largest work shift. If the largest work shift consists of 

three (3) or less full shift abatement workers, the minimum clean room size 

requirement is reduced to twenty-four (24) square feet of floor space. 

Benches, lockers and hooks shall be provided for street clothes. Shelves 

for storing respirators shall be provided. Clean clothing, replacement filters 

for respirators, towels and other necessary items shall be provided. The 

clean room shall not be used for storage of tools, equipment or materials. It 

shall not be used for office space. A lockable door shall be provided to 

permit access to the clean room from outside the regulated abatement work 

area or enclosure and shall be used to secure the regulated abatement work 

area and decontamination enclosure during non-work hours. 

(9) Shower Room. The shower room shall contain one (1) shower per every six 

(6) full shift abatement workers, calculated on the basis of the largest work 

shift. Multiple showers shall be simultaneously accessible (installed in 

parallel) to certified personnel. Each showerhead shall be supplied with hot 

and cold water adjustable at the tap. The shower enclosure shall be 

constructed to ensure against leakage of any kind. Uncontaminated soap, 

shampoo and towels shall be available at all times. Shower water shall be 

drained, collected and filtered through a system with at least 5.0-micron 

particle size collection capability. Submersible pumps shall be installed, 

maintained and utilized in accordance with pertinent OSHA regulations and 

manufacturer’s recommendations. A multi-stage filtering system containing a 

series of several filters with progressively smaller pore sizes shall be used 
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to avoid rapid clogging of the filtering system by larger particles. Filtered 

wastewater shall be discharged in accordance with applicable codes. 

Contaminated filters shall be disposed of as asbestos-contaminated waste. 

(10) Equipment Room. The equipment room shall be used for the storage of 

decontaminated equipment and tools. A one (1) day supply of replacement 

filters for HEPA-vacuums and negative pressure ventilation equipment in 

sealed containers, extra tools, containers of surfactant and other materials 

and equipment that may be required during the abatement project may also 

be stored here. A container lined with a labeled, at least six (6) mil plastic 

bag for collection of clothing shall be located in this room. Contaminated 

footwear and work clothes shall be stored in this area. 

(11) Airlocks. Airlock construction shall consist of two (2) curtained doorways 

with three (3) alternating six (6) mil fire retardant polyethylene curtains per 

doorway, separated by a distance of at least three (3) feet, such that one 

passes through one doorway into the airlock, allowing the doorway 

sheeting to overlap and close off the opening before proceeding through 

the next doorway. Minimum airlock size shall be three (3) feet wide, by 

three (3) feet long, by six (6) feet in height. 

C. Personal Decontamination System Enclosure - Small Project 

(1) Enclosure Requirements. A personal decontamination system enclosure for 
a Small asbestos project shall consist of, at a minimum, an equipment room, 

a shower room and a clean room separated from each other and from the 
regulated abatement work area and other areas by curtained doorways as 

defined in ICR 56 Section 56-2.1. All other provisions for personal 
decontamination system for a Large asbestos project shall apply. Equipment 

storage, personal gross decontamination and removal of clothing shall occur 

in the equipment room just prior to entering the shower. (See Figure 4 in the 
ICR 56) The full personal decontamination system enclosure specified for 

Large asbestos projects is recommended. 

D. Remote Personal Decontamination System Enclosure. If a personal 

decontamination system cannot be attached to the regulated abatement work 

area, due to available space restrictions or other building and fire code restrictions, 

a remote personal decontamination system enclosure may be used for limited 

Special Projects as per subpart 56-11, negative pressure tent enclosure work 

areas with glovebag only abatement, or if non-friable ACM is being removed in a 

manner which will not render the ACM friable. 

Limitation. If it is found during removal, that the non-friable ACM or 

asbestos material will become friable during the removal process, and it is 

logistically possible to attach the decontamination system enclosure, 
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abatement work must stop immediately while the remote personal 

decontamination system is relocated to be attached and contiguous to the 

regulated abatement work area. 

The following requirements apply for all remote personal decontamination 

systems: 

(1) Protective Clothing. Workers shall don two (2) sets of disposable 

protective clothing and a supply of protective clothing shall be kept in 

the airlocks attached to the regulated abatement work area. 

(2) Location. The remote personal decontamination system shall be 

constructed as close to the regulated abatement work area as physically 

possible. If the remote personal decontamination system must be 

located at the exterior of the building/structure due to space or code 

restrictions, it shall be constructed within fifty (50) feet of the 

building/structure exit used for access by the asbestos abatement 

contractor personnel. The decontamination unit shall be cordoned off at 

a distance of twenty-five (25) feet to separate it from public areas. 

(3) Airlocks. At a minimum, two (2) extra airlocks as defined in ICR 56 

Section 56-2.1 shall be constructed as per ICR 56 Section 56-7.5(b)(11). 

One shall be constructed at the entrance to the equipment room or 

equipment/washroom. The other extra airlock shall be constructed at 

the entrance to the containment or regulated abatement work area(s). 

These airlocks shall have lockable doorways at the entrance to the 

airlock from uncontaminated areas. These airlocks shall be cordoned off 

at a distance of twenty-five (25) feet and appropriately signed in 

accordance with ICR 56 Section 56-7.4(c). Airlocks shall not be used as 

a waste decontamination area and shall be kept clean and free of 

asbestos containing material. 

(4) Designated Pathway. The walkway from the regulated abatement work 

area to the personal decontamination system or next regulated 

abatement work area shall be cordoned off and signage installed as per 

ICR 56 Section 56-7.4(c), to delineate it from public areas while in use 

during Phase IIA through IID. 
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(5) Travel Through Uncontaminated Areas. If at any time a worker must 

travel through an uncontaminated area to access the personal 

decontamination area, the worker shall HEPA-vacuum and/or wet wipe 

his/her outer protective clothing while in the regulated abatement work 

area, then proceed into the airlock, which serves as a changing area, 

where he/she shall remove the outer clothing and don a clean set of 

protective clothing. The worker may then proceed to the personal 

decontamination system enclosure only along a designated pathway as 

described above. Travel in any other area shall not be allowed. 

(6) Removal. The remote personal decontamination unit shall be removed 

only after satisfactory clearance air sampling results have been 

achieved. 

E. Waste Decontamination System Enclosure - Large and Small Asbestos 
Projects. 

(1) Enclosure – General. A waste decontamination system enclosure shall 

be provided outside the regulated abatement work area and shall be 

attached to the regulated abatement work area. One (1) waste 

decontamination enclosure for each regulated abatement work area 

shall be required. This system may utilize adequate existing lighting 

sources separate from the decontamination system enclosure, or shall 

be supplied with a GFCI protected temporary lighting system. The waste 

decontamination system enclosure shall be sized to accommodate the 

number of workers and equipment for the intended purpose. Such 

system may consist of existing attached rooms outside of the regulated 

abatement work area, if the layout is appropriate, that can be plasticized 

and are accessible from the regulated abatement work area. When this 

situation does not exist, enclosure systems may be constructed of 

metal, wood or plastic supports covered with fire-retardant plastic 

sheeting. A minimum of one (1) layer of six (6) mil fire-retardant plastic 

sheeting shall be installed on the ceiling, and walls of the enclosure 

system. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for flooring protection of this area. This 

system must be kept clean, sanitary and climate controlled at all times 

in conformance to all federal, state and local government requirements. 

This system shall remain and be used until completion of Phase II C of 

the asbestos project. 

(2) Rooms and Configuration. A waste decontamination system enclosure 

shall consist of a washroom and a holding area connected in series but 

separated from each other by an airlock. There shall be a lockable door 

to the outside, and there shall be a curtained doorway between the 

washroom and the regulated abatement work area. (See Figure 2 in 

the ICR 56) 
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(3) Curtained Doorway. An assembly which consists of at 

least three (3) overlapping sheets of six (6) mil fire 

retardant plastic over an existing or temporarily framed 

doorway. One (1) sheet shall be secured at the top and 

left side, the second sheet at the top and right side, 

and the third sheet at the top and left side. All sheets 

shall have weights attached to the bottom to insure 

that the sheets hang straight and maintain a seal over 

the doorway when not in use. 

(4) Washroom. A room/chamber between the regulated 

abatement work area and the holding area in the 

waste decontamination system enclosure, where 

equipment and waste containers are wet cleaned or 

HEPA-vacuumed. Adequate drainage and 

bag/container wash water shall be provided within the 

room/chamber, as well as a sufficient quantity of 

clean waste bags/containers. 

(5) Equipment/Washroom Alternative. Where there is 

only one (1) exit from the regulated abatement work 

area, the holding area of the waste decontamination 

system enclosure may branch off from the equipment 

room of the personal decontamination system 

enclosure. The equipment room will also be used as 

a waste washroom. (See Figure 3 in the ICR 56) 

(6) Plastic Sheeting. Waste decontamination system 

enclosures constructed at the work site shall use at 

least one (1) layer of six (6) mil fire-retardant plastic 

sheeting on walls and ceiling. At least two (2) layers of 

six (6) mil fire-retardant reinforced plastic sheeting shall 

be used for flooring protection of these areas. 

(7) Enclosure Security. The waste decontamination 

system enclosure and regulated abatement work 

area airlock(s) (when remote decontamination 

systems are used) shall be constructed with lockable 

doors to prevent unauthorized entry. Enclosures 

systems located within twenty-five (25) feet of an area 

of public access shall be fully framed and hard-wall 

sheathed for safety. 

(8) Drains. The waste washroom shall be equipped with 

a wash bin of sufficient size to perform waste 
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container washing operations and shall have a 

submersible pump installed to collect waste water 

and deliver it to the shower wastewater filtration 

system where it shall be filtered in accordance with 

paragraph (b)(9) of this Section. 

(9) Shower/Washroom Alternative - Small Asbestos 

Project. For Small asbestos projects with only one (1) 

exit from the regulated abatement 

work area, the shower room may be used as a waste washroom. The 

clean room shall not be used for waste storage, but shall be used for 

waste transfer to carts, which shall be immediately removed from the 

enclosure. Waste shall be transferred only during times when the 

showers are not in use. (See Figure 4 in this Section) 

F. Waste Decontamination System Enclosure – When Remote Personal Is 

Allowed. When a remote personal decontamination system enclosure is 

allowed and utilized for a regulated abatement work area, the following 

requirements shall apply: 

(1) Minor Size Regulated Abatement Work Area. No specific waste 

decontamination system enclosure is required for minor size regulated 

abatement work areas. The waste generated shall be immediately 

bagged/containerized within the regulated abatement work area. 

(2) Small & Large Size Regulated Abatement Work Areas. 

(i) Washroom. An additional chamber shall be constructed within the 

regulated abatement work area, attached to the existing airlock 

used to access the work area. The washroom/airlock combination 

shall be utilized as the contiguous waste decontamination enclosure 

for waste bagging/containerization and waste transfer activities. 

The washroom shall be constructed and supplied with 

equipment/materials consistent with waste decontamination system 

enclosure washroom requirements for contiguous personal and 

waste decontamination system enclosures. 

(ii) Removal. The washroom chamber shall be removed only after 

satisfactory clearance air sampling results have been achieved
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3.02 PERSONNEL PROTECTION AND DECONTAMINATION PROCEDURES:  

A. General: The Contractor shall take all safety measures and precautions necessary 

to protect his/her employees and building occupants in accordance with OSHA 

Standard 29 CFR 1926, EPA Standard 40 CFR, Part 61, Subpart M, and applicable 

state and city regulations. The Contractor shall be solely responsible for enforcing 

personnel protection requirements. 

1. After the installation of the personal decontamination system, full PPE in 

compliance with current OSHA regulations shall be worn in regulated 

abatement work areas during preparation activities, for all friable OSHA 

Class I or Class II asbestos projects. Asbestos abatement contractor’s 

respirator selection, filter selection, medical surveillance and respiratory 

training must be consistent with current OSHA regulations. Appropriate 

respiratory protection is also required of all authorized visitors. 

2. Workers or authorized visitors shall not eat, smoke, drink, or chew gum or 

other substances while in the work area(s) or decontamination area(s). 

3. Contaminated worker footwear, eye protection, and hard hats shall be 

stored in the equipment room when not in use in the work area and, upon 

completion of asbestos abatement, disposed of as asbestos-contaminated 

waste or decontaminated for reuse. 

4. Entry to the personal and waste decontamination system enclosures shall 

be restricted to the asbestos contractors involved with the asbestos project, 

appropriately certified employees of the asbestos contractors, authorized 

visitors, police, fire and other public safety personnel. 

5. Asbestos workers shall not wear any jewelry; e.g. watch, necklace, etc. 

while in the work area or decontamination area. 

B. Worker Respiratory Protection: With approval from the Lakeland CSD’s 
Environmental Consultant, historical airborne fiber level data may serve as the basis 

for selection of the level of respiratory protection to be used for the time interval prior 
to the Contractor establishing the eight-hour time weighted average (TWA) for an 

abatement task. Historical data provided by the Contractor shall be based on OSHA 
personal air monitoring of the "breathing zone" of his/her employees for other 

asbestos abatement projects, and the data were obtained during work operations 

conducted under work place conditions closely resembling the processes, type of 
material, control methods, work practices, and environmental conditions used and 

prevailing in the Contractor's current operations. Documentation of aforementioned 
results shall be presented to the Lakeland CSD’s Environmental Consultant for 

review of applicability. (See "Submittal, Pre-Project 
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Information." This will not relieve the Contractor in providing personal air monitoring 

to determine the TWA for the work under contract. The TWA shall be determined 

in accordance with 29 CFR 1926.1101. After the TWA is established, the Contractor 

may provide respirators as presented in the Specification. The minimum level of 

protection for TSI and/or Surfacing Materials abatements is full face-piece Powered 

Air Purifying Respirator (PAPR). 

1. Review safety data sheets (SDS) for products to be used during the work. 

Follow recommendations as given by the product manufacturer for 

personnel protection required to be worn during product application. 

2. Personal Air Monitoring Requirements: The Contractor's CIH shall be 

responsible for development and implementation of a personal air 

monitoring program in accordance with OSHA Standard 29 CFR 

1926.1101, good industrial hygiene practices, and the requirements herein. 

Personal air monitoring shall be performed by an independent testing 

laboratory and supervised by the Contractor's CIH. Documentation of air 

sampling shall include as a minimum, calculations of minimum sample 

volume to achieve necessary detection limits; sampling time; sampling 

location (or subject); evidence of periodic inspection of sampling 

equipment; documentation of daily pre- and post-calibration of sampling 

equipment; detailed description of worker protective devices; description of 

any typical environmental conditions; and a description of work 

practices/procedures/controls in operation during the sampling period. 

Documentation of sample analysis shall include, as a minimum, sample 

identification; total sample duration, sample flow rate; the "Limit of Reliable 

Quantification"; total air volume; total fibers counted (with work sheets); 

total fields counted; blank filter analysis; and reticule field area. Airborne 

fiber concentrations in fibers per cubic centimeter (f/cc) shall be calculated 

and reported at the 95 percent confidence level. 

3. Full-shift personal exposure air sampling of workers shall be performed to 

establish the 8-hour (TWA) exposure. Such sampling shall be conducted for 

each employee (or representative group of employees, at least one sample 

per eight man crew) expected to evidence the highest exposure in each 

work area for each type of activity on the first shift that site preparation, 

removal, or cleanup activities occur. Similarly, 30-minute personal exposure 

air sampling shall be conducted during activities anticipated to produce the 

highest airborne concentrations to determine the Excursion Limit. Personal 

exposure sampling shall be repeated everyday as per protocol 

requirements where removal and cleanup operations are conducted for the 

duration of the project, or at any time that conditions indicate to the 

Contractor or the Contractor's CIH that the most recent personal sampling 

results are no longer indicative of employee exposure. PCM personal 

samples shall be collected and analyzed according to the 
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OSHA Reference Method in OSHA Standard 29 CFR 1926.1101, Appendix 

B. 

C. Personnel Entrance and Decontamination Procedures for Gross Removal 
Operations Utilizing NYSDOL ICR 56-11.7 for Non Friable Flooring and/or Mastic 

Removal:  
The following entry/exit procedures shall be used for gross removal:

1.        All workers and authorized visitors shall enter the work area through the 

worker decontamination enclosure system. 

2. All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit. The log shall be permanently 
bound and shall identify fully the facility, agents, contractor(s), the project, 

each work area and worker respiratory protection employed. The site 
supervisor shall be responsible for the maintenance of the log during the 

abatement activity. 

3. Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new filters, 
if appropriate) and clean protective clothing before entering the work 

area through the shower room and equipment room. 

4. Each worker or authorized visitor shall, each time he/she leaves the work 

area: remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 

respirator; still wearing the respirator, proceed to the shower room; clean 

the outside of the respirator with soap and water while showering; remove 
filters, wet them, and dispose of them in the container provided for that 

purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

5. Following showering and drying off, each worker or authorized visitor shall 

proceed directly to the clean room, dress in street clothes, and exit the 

decontamination enclosure system immediately. Disposable clothing of the 

type worn inside the work area is not permitted outside the work area. 

3.03 PREPARATION OF WORK AREA:  

The following Paragraph "General Preparations" outlines procedures applicable to all work areas. 

Work procedures specific for preparing each asbestos removal area is addressed in its respective 

Subparagraph. If a site specific variance is approved, procedures outlined in the variance will 

supercede this specification.

A. General Preparations: The following general preparations shall be used for all 

work areas being abated: 
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1. Erect barricades; post notices and warning signs. 

2. Provide and install decontamination enclosure systems in accordance with 

Article 3.01, "Decontamination Enclosure Systems" of this Section. 

3. Seal drains and other collection devices with 6-mil plastic and plywood, as 
necessary, and provide a system to collect all water used by the 

Contractor. Collected water shall be passed through a water filtration 

system prior to being discharged into the sanitary sewer. 

4. Ensure that the Contractor's approved Fall Protection Equipment (if 

applicable) is in place, in operating condition, and in operation during work 

described in this section. 

5. Maintain emergency and fire exits from the work areas or establish 

alternative exits satisfactory to the local fire officials. Emergency exits and 

routes shall be established and clearly marked with florescent paint or other 

effective designations to permit easy location from anywhere within the 

work area. Emergency exits shall be secured to prevent access from 

uncontaminated areas and yet permit emergency exiting. Exits shall be 

checked daily against exterior blockage or impediments to exiting. 

6. Temporary lighting within the work area and decontamination system shall 

be provided as required to achieve minimum illumination levels. 

7. Hand power tools used to drill, cut into, or otherwise disturb ACM shall be 
equipped by manufacture with HEPA filtered local exhaust ventilation. 

8. Hot and cold water may not be available in all work areas. In such cases 

sufficient heating equipment shall be provided to maintain a necessary 

supply of hot water for showers. 

B. Friable Asbestos-Containing Pipe/fittings Insulation Tent Work Areas: 

1. A decontamination system that complies with Subpart 56-7.5 shall be 

installed or constructed before any preparatory work in the work area and 

before any disturbance of asbestos material. The decontamination 

enclosure system shall be located as close to the work area as possible. 

The decontamination unit may be mobile. 

2. An airlock and attached washroom constructed of one (1) layer of 6 mil. 

polyethylene sheeting shall be attached to the work area if a remote 

decontamination unit is utilized. 

3. The work area, decontamination units, airlocks and dumpster shall be 
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cordoned off with asbestos warning tape and signs at a distance of ten (10’) 

feet where feasible and shall remain vacated except for certified workers 

until satisfactory clearance air monitoring results have been achieved. 

 4. All access areas between the work area and the decontamination enclosure 

system shall be restricted or cordoned off with caution tape and signage to 

prevent access of non-certified personnel into the work area. 

 5. All electric power in the work area shall be shut down and locked out. In 

the event this is not possible as per 56-7.7 (c), the live electric shall be 

maintained within those conduits, cables, panels and boxes as per following 

conditions: 

a) All live cables, electrical panels and boxes that run through the work 

areas shall be wrapped with three (3) layers of 6-mil plastic sheeting. 

Each layer shall be individually taped and sealed separately. All three 

(3) layers of polyethylene sheeting shall be left in place until 

satisfactory clearance air monitoring results have been obtained. 

b) Any energized circuits remaining in the work areas shall be posted 

with a two (2) inch high lettering warning sign which reads: 

DANGER-LIVE ELECTRICAL-KEEP CLEAR. The sign shall be 

placed on all live covered barriers at maximum of (10) ten-foot 

intervals. These signs shall be posted in sufficient numbers to warn 

all persons authorized to enter the work areas of the existence of 

the energized circuits. 

c) All electrical power for the removal project shall be brought into the 

work area through a separate GFI panel box located outside the 

work area. 

 6. Critical/isolation barriers shall be constructed in the Work Area using 

minimum of two layers of 6-mil polyethylene sheeting and plywood (where 
required). Alternatively, the contractor has the option to perform the work 

utilizing a Tent Enclosure. If a Tent enclosure is utilized, it shall be 
constructed in accordance with IRC 56 Subpart 7.11 (f) (1) (only for drain 

bowl work areas). The Work Area shall be exhausted utilizing negative air 
units to achieve six (6) air changes per hour for critical/isolation barrier work 

areas or four (4) air changes per hour for Tent Enclosure work areas. 

Sufficient negative air handling equipment shall be utilized on site in order 
to achieve required negative air pressure within the work area (See 

Appendix A). 

6. A four (4) hour pre-abatement settling period is required prior to     

commencement of ACM removal activities. 
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3.04 PRE-REMOVAL INSPECTIONS:  

A. Prior to removal of any ACM the Contractor shall notify the Lakeland CSD’s 

Environmental Consultant and request a pre-removal inspection. Posting of 

warning signs, plasticizing of work area, building of decontamination enclosure 

systems, and all other preparatory steps have been taken prior to notification of 

Lakeland CSD’s Environmental Consultant. The Contractor shall not begin 

asbestos removal until the Lakeland CSD’s Environmental Consultant approves 

the work area preparations. 

3.05 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION 

ENCLOSURE SYSTEMS:  

A. Repair damaged barriers and remedy any defects immediately upon their discovery. 
Visually inspect barriers at the beginning and end of each work period. 

B. Visually inspect non-Work Areas and the decontamination enclosure system for 
water leakage. Check the floor below, ceiling and walls, and view beneath/or 
around the decontamination enclosure system, for signs of leakage. Perform the 
visual inspection a minimum of twice each 8- hour work shift. 

C. Ensure that both hot and cold water exist in sufficient supply for the 

decontamination enclosure system. 

3.06 REMOVAL OF ASBESTOS-CONTAINING MATERIAL:  

The Asbestos Contractor shall be responsible for the proper removal of ACM from the Work Area 

using standard abatement industry removal techniques. The Environmental Consultant or their 

representative shall observe the Work. Approval of the Asbestos Contractor’s abatement 

techniques is required by the Environmental Consultant to allow for the continuance of work.

A. Removal of Friable Asbestos-Containing  Pipe Insulation/Fittings in Tent 

Enclosures: 

1. Materials removed shall be containerized or immediately wrapped in two 

(2) layers of six (6) mil fire retardant plastic sheeting and secured air tight 

prior to transport to the waste decontamination facility. Residual non-friable 

ACM shall be wet scraped by manual means and HEPA vacuumed and 
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likewise containerized and secured air tight prior to transport to the waste 

decontamination facility. 

2. Asbestos containing materials will not be allowed to accumulate in the work 
area 

B. Additional Removal Requirements: 

1. Lakeland CSD’s Environmental Consultant shall issue a stop work order if 

visible emissions are detected outside the work areas and/or should the fiber 
count in adjacent non-work areas exceed 0.01 f/cc of air or the background 
count (use the greater of these two values as the reference). Work shall not 
resume until the condition(s) causing the increase are corrected, surfaces 
outside of the work area are decontaminated using HEPA vacuums or wet 
cleaning techniques and the Contractor receives written notice from Lakeland 
CSD’s Environmental Consultant. 

3.07 ACM WASTE PACKAGING AND LOAD OUT PROCEDURES:  

A. Packaging of ACM shall conform to OSHA Standard 29 CFR 1926.1101, DOT 49 
CFR 171,172, and 173, EPA Standard 40 CFR Part 61, New York City Department 
of Sanitation (in relation to transport, storage, and disposal of ACM) and the 
requirement as heretofore specified. ACM waste shall be placed in a wet condition 
into properly labeled disposal bags or sealed in two layers of 6-mil plastic sheeting 
wrapped airtight and properly labeled. Materials to be transported through a non-
Work Area building space shall be placed in hard wall shipping containers for 
handling. Specific requirements for decontamination of waste containers, and load 
out through the decontamination enclosure systems is outlined below: 

B. Frequency of Waste Removal: Properly packaged and labeled asbestos waste 
shall be removed from the site on a daily basis. Under no circumstance shall 
asbestos waste be stored on site. The waste hauler and landfill shall be as 
indicated on the notifications to regulatory agencies. 

C. Waste Load-out Through Waste Decontamination Unit: Place asbestos waste in 
disposal bags. Large items not able to fit into disposal bags shall be wrapped in one 
layer of 6-mil thick plastic sheeting. Clean outer covering of asbestos waste package 
by wet cleaning and/or HEPA vacuuming in a designated part of the Work Area. Move 
wrapped asbestos waste to the washroom, wet clean each bag or object and place 
it inside a second disposal bag, or a second layer of 6-mil plastic sheeting, as the 
item’s physical characteristics demand. Air volume shall be minimized, and the bags 
or sheeting shall be sealed airtight with tape. 

D. The clean containerized items shall be moved directly to the Waste Hauler’s truck 
pending load-out to storage or disposal facilities. 
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E. Workers who have entered the decontamination enclosure system from the 

uncontaminated non-work area shall perform load-out of containers from the 

decontamination enclosure holding area. Dress workers asbestos waste to storage 

or disposal facilities in clean overalls of a color different than from that of coveralls 

used in the Work Area. Ensure that workers do not enter from uncontaminated 

areas into the equipment washroom or the Work Area. Ensure that contaminated 

workers do not exit the Work Area through the equipment decontamination 

enclosure system. 

F. Thoroughly clean the decontamination enclosure system immediately upon 

completion of the waste load-out activities, and at the completion of each work 

shift. 

G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or 
trash. Any materials placed in labeled containers or bags, whether turned inside 
out or not, shall be handled and disposed of as ACM waste. 

3.08 CLEANUP AND CLEARANCE TESTING OF WORK AREAS:  

The following cleanup procedures shall be performed during abatement.

A. Non-Friable Materials 

1. Visible accumulations of loose asbestos containing waste material shall be 

cleaned up using rubber or plastic dustpans and rubber squeegees or HEPA 

filtered vacuums. Metal shovels may also be used, except in the vicinity of 

plastic sheeting, critical barriers and isolation barriers, which could be 

perforated by these tools. To pick up excess water and gross wet debris, a wet-

dry HEPA filtered shop vacuum dedicated to asbestos abatement may be 

used. This cleaning shall be done whenever there is sufficient asbestos waste 

material to fill a single leak-tight bag/container, or this cleaning shall be done 

at the end of each work shift whichever shall occur first. Visible debris shall be 

maintained adequately wet. 

2. Work shall stop whenever excessive water accumulation or flooding is present 

in the area and shall not resume until the water is collected and disposed of 

properly. 

3. Final clean-up and clearance procedures for abatement shall comply with ICR 

56 Section 56-9 is to be performed. 

4. Three (3) (12) hour post-abatement settling/drying periods are required prior 

to commencement of final air sampling activities for manual wet removals for 

full containments.
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5. Air sampling and analysis on asbestos projects conducted under this 
Section is required. Air sampling and analysis shall then be conducted 
in 

accordance with the requirements of ICR 56 Subpart 56-4. 

a. A minimum of five TEM air samples will be collected inside and five outside 

the work area to determine final air clearance re-occupancy. All TEM results 

must satisfy the clearance criteria for re-occupancy. 

b.When the work area passes the re-occupancy test, all controls and seals 
established shall be removed. 

3.09 DISPOSAL AND TRANSPORTATION OF ASBESTOS-CONTAMINATED 

WASTE: 

A. Storage of Containerized ACM: As the work progresses, remove sealed and labeled 
bags of ACM from the Work Area and place in a lockable trailer, dumpster, or other 
container approved for storage or transport of asbestos waste. The waste container 
shall be lined with two layers of 6-mil fire retardant plastic on all sides. Asbestos-
containing waste shall remain under the positive control of the Asbestos Contractor 
and must never be left unattended in an area or on a vehicle where unauthorized 
persons could gain access. Containerized ACM shall be removed from the site on a 
daily basis. Unless specifically approved in writing by the Owner, ACM shall not be 
permitted to be stored on site during non-working hours. 

B. Sealed and labeled bags or waste wrapped in two layers of plastic sheeting sealed 
airtight shall be used to transport asbestos-contaminated waste to the landfill. 
Procedures for hauling and disposal shall comply with 40 CFR, Part 61, 49 CFR, 
Part 171 and 172, and other applicable state, regional, and local government 
regulations. Procedures for removal from the Work Area and disposal of waste are 
outlined below: 

C. A properly completed and original "Waste Shipment Record" form shall 

accompany asbestos waste, which is transported to a disposal site. This form shall 

be signed and dated by each party who has control over the asbestos waste, and 

a copy retained by each party as responsibility for the waste is transferred to the 

next party. All original manifest forms and waste receipts shall be provided to the 

Architect. The Environmental Consultant shall be provided with copies of all waste 

manifests. 

D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or 
damage to waste container en-route to approved landfill. The interior of the 
vehicles shall be lined with two layers of 6-mil plastic. 

E. Mark with a visible warning sign during the loading and unloading of asbestos-
containing waste all vehicles used to transport the waste material. Danger sign 
legend, text size, style and arrangement shall conform to the requirements of 
EPA Standard 40 CFR Part 61.149 (d) (I). 
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F. Only sealed plastic bags or completely sealed items shall be deposited in landfill. 
Damaged, broken sealed windows or leaking plastic bags shall be resealed prior to 
being deposited in the landfill. Workers shall place asbestos waste in the landfill. 
Throwing or dumping of containers shall not be allowed. Workers unloading and 
handling the sealed bags/drums at the disposal site shall wear appropriate 
personnel protective equipment including respirators and protective clothing. 

G. After the vehicle is unloaded at the landfill, the plastic sheeting that was taped to 
the floor, sides and top of the truck shall be carefully removed and placed in 
properly labeled bags for disposal with the rest of the waste. 

END OF SECTION 
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LIST OF SUBMITTALS 

SUBMITTAL DATE SUBMITTED DATE 
APPROVED  

Pre-Project Submittal: 

1. Insurance 

2. All required bonds 

3. List of Subcontractors 

4.   Health and Safety Plan 

5. Proof that all required   
permits and variances have   
been obtained 

6. Documentation of Required 
Qualifications of 
Workers 

7. Proof of a respiratory  
protection program. 

8. Proof of historic airborne  

fiber data. 

9. Proof that a landfill site  

has been located. 

10. SDS of chemicals to be  
used on this project. 

11. Asbestos Removal and Disposal  
Work Plan 

During Work Submittal: 
1. Schedule of Work Changes 

2. Notarized copy of weekly  
payroll showing a prevailing  
wage rate has been paid.  

A "Request For Services"  
form. 

3. Results of all air  
monitoring performed  
by the Contractor  
(OSHA) 
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SUBMITTAL          DATE SUBMITTED       DATE 

4. A certified, signed, and  
completed copy of each "  
Waste Shipment 
Record" form (Section 1.07) 

5. A copy of the bound  
log book 

Post Project Submittal:

1. A notarized "Release  
of Liens" 

2. Proof of payment of  
prevailing wage rate 

3. Notarized copies of a  
daily log. 

4. Compilation in chronological  
order of all air monitoring  
records pertaining to this  
project. 

5. Compilation of all completed  
and signed Waste Shipment  
Record forms. 

6. Copies of notifications  
to applicable agencies. 

7. Paid invoice verifications 
for sub-contractor (for Time 
and Material job), service 
contract agreement, 
insurance certificates, copies 
of the workers licenses, and other 
required submittals. 
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SECTION 020810 

ASBESTOS ABATEMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION OF WORK 

A. The asbestos abatement contractor shall perform the following work as 

described below and indicated on the drawings. The drawings are only a 

diagrammatic representation of the Work Areas and do not constitute the actual 
quantities of material. The asbestos abatement contractor is responsible for the 

confirmation of the actual total quantities of the Work. The asbestos abatement 
contractor shall provide all labor, equipment and materials necessary to complete 

the Work in accordance with the Contract Documents. All asbestos material is to 
be disposed of as ACM waste. Quantities indicted below are confirmed asbestos. 

Please note that several work areas and all quantities will depend on the actual 

scope of work and how much ceiling area is disturbed that will affected piping. 

B.  This work plan has been developed to comply with the regulations under Part 56 of    

Title 12 of the Official Compilation of Codes, Rules and Regulations of the State of 

New York (Cited as 12 NYCRR Part 56), Occupational Safety and Health 
Administration (OSHA) 29 CFR 1910.120(b)(4), Hazardous Waste Operations and 

as per contract documents and specifications.  

Copper Beech Middle School 

3401 Old Yorktown Road, Shrub Oak, New York 10588 

1. Drawing H-002.00: First Floor Area F Plan

a. Remove and dispose of asbestos-containing Sink Undercoating, Drain 

Bowl Insulation, Floor tiles/mastic & Pipe/Fittings within Work Area 1. All 

materials shall be removed utilizing NYS DOL 12 NYCRR Part 56-.11 

tent procedures & 56-11.7 non-friable procedures. 

Work  
Area # 

Location Asbestos-Containing Material
Approximate  

Quantity 
Removal 

Procedure 

1 

Family and 
Consumer 

Science Rooms 
338,339,339A, 

339B 

9”x9” Floor Tile & Mastic 
+/- 2325 square 

feet 

NYSDOL 12 

NYCRR Part 

56-11.7   

Sink Undercoating  
+/- 66 square 

feet (8 sinks) 
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Work  

Area # Location Asbestos-Containing Material
Approximate  

Quantity
Removal 

Procedure

1 

Family and 
Consumer 

Science Rooms 
338,339,339A, 

339B 

Associated Pipe Fittings 
+/- 50 Linear 

Feet 
NYSDOL 12 

NYCRR Part 

56-7.11 (f)(1)(i) 

REGULATED 

NEGATIVE 

PRESSURE 

TENT 
Drain Bowl Insulation (White) 

Above Ceiling Tiles 
+/- 10 Square 

Feet 

2. Drawing H-003.00: 1st Floor Area E Plan

a. Remove and dispose of asbestos-containing Pipe/fittings, floor tile and 

lab counter tops within Work Area 2. All materials shall be removed 
utilizing NYS DOL 12 NYCRR Part 56-.11 tent procedures & 56-11.7 non-

friable procedures. 

Work  
Area # 

Location 
Asbestos-Containing 

Material 
Approximate 

Quantity 
Removal Procedure

2 

6th Grade Science 

Classrooms 100, 

103,7th Grade 

Science Rooms 

201 (Prep Rm), 

205 & 207 

9”x9” Floor Tile & Mastic 
+/- 4100 

Square Feet 

NYSDOL 12 NYCRR 

Part 56-11.7- Non-

Friable Flooring and 

mastics 

Lab Counter Tops 
+/- 495 Square 

Feet 

Associated Pipe Fittings 
+/- 80 Linear 

Feet 

NYSDOL 12 NYCRR 

Part 56-7.11 (f)(1)(i) 

REGULATED 

NEGATIVE 

PRESSURE TENT 
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3. Drawing H-004.00: First Floor Area D Plan

a. Remove and dispose of asbestos-containing floor tile/mastic, pipe fittings 

and sink undercoating within Work Areas 3,3A,4 & 5. All materials shall 
be removed utilizing NYS DOL 12 NYCRR Part 56-.11 tent procedures & 

56-11.7 non-friable procedures. 

Work  
Area # 

Location Asbestos-Containing Material 
Approximate 

Quantity 
Removal 

Procedure 

3 Library Rooms 
304C,304D & 304E 

9”x9” Floor Tile & Mastic 
+/- 590 

Square Feet NYSDOL 12 

NYCRR Part 56-

11.7- Non-Friable 

Flooring and 

mastics Sink Undercoating 
+/- 8 Square 

Feet 

Associated Pipe Fittings 
+/- 20 Linear 

Feet 
NYSDOL 12 

NYCRR Part 56-

7.11 (f)(1)(i) 

REGULATED 

NEGATIVE 

PRESSURE 

TENT 
3A 

Library Rooms 
304A,304B,304E, 
Main Library Area 

Associated Pipe Fittings  
+/- 45 Linear 

Feet 

4 SEED Office/Room 
306B 

9”x9” Floor Tile & Mastic 
+/- 110 

Square Feet 

NYSDOL 12 

NYCRR Part 56-

11.7- Non-Friable 

Flooring and 

mastics 

Associated Pipe Fittings 
+/- 5 Linear 

Feet 

NYSDOL 12 

NYCRR Part 56-

7.11 (f)(1)(i) 

REGULATED 

NEGATIVE 

PRESSURE 

TENT 

5 

A/V room 306 
306A  

(Above Ceiling 
Only) 

9”x9” Floor Tile & Mastic 
+/- 520 

Square Feet 

NYSDOL 12 

NYCRR Part 56-

11.7- Non-Friable 

Flooring and 

mastics 
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5 

A/V room 306 
306A  

(Above Ceiling 
Only) 

Associated Pipe Fittings 
+/- 20 Linear 

Feet 

NYSDOL 12 

NYCRR Part 56-

7.11 (f)(1)(i) 

REGULATED 

NEGATIVE 

PRESSURE 

TENT 

4. Drawing H-005.00: First Floor Area B Plan

a. Remove and dispose of asbestos-containing floor tile/mastic, pipe fittings 

and sink undercoating within Work Area 6. All materials shall be removed 

utilizing NYS DOL 12 NYCRR Part 56-.11 tent procedures & 56-11.7 non-

friable procedures. 

Work  
Area # 

Location Asbestos-Containing Material 
Approximate 

Quantity 
Removal 

Procedure 

6 
6th Grade 
Science 

Classroom 113 

9”x9” Floor Tile & Mastic 
+/- 4100 

Square Feet 

NYSDOL 12 
NYCRR Part 
56-11.7- Non-

Friable Flooring 
and mastics 

12”x12” Cream Floor Tile and 

Mastic 

+/- 100 

Square Feet 

Lab Counter Tops 
+/- 95 

Square Feet 

Associated Pipe Fittings 
+/- 20 

Linear Feet 

NYSDOL 12 
NYCRR Part 

56-7.11 (f)(1)(i) 
REGULATED 
NEGATIVE 
PRESSURE 

TENT 
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B. The Contractor is responsible for completing all notifications and variances 

required to meet the determined start date (if applicable). 

C. If asbestos containments are required, the Contractor shall establish the asbestos 

containments so as to not interfere with operation of or access to the temporary 

equipment that shall be installed by others. 

D. The Contractor shall field verify the amount of ACM and familiarize him/her-self 

with all variable field conditions in the building before the submission of his/her 

quote. The quantities presented in this specification are approximate only and 

should not be used solely as the basis for any quote. Any discrepancies or 

difference in the approximate and actual quantities shall be resolved before the 

award of any Contract. No change order relative to ACM material quantity will be 

permitted after the award of the Contract, unless new areas are added. In the event 

that suspect materials not included in this Specification are encountered while the 

work is in progress, such material shall be tested and, if confirmed ACM, removed 

as ACM, in accordance with the procedures contained herein. The discovery of 

any new material(s) should not delay the progress of the work as contained in this 

specification. Payment for any additional work will be considered on a case-by-

case basis by the Environmental Consultant and Lakeland  CSD. It is the 

responsibility of the Contractor to determine  negotiate the full cost of any such 

payment prior to performance of any additional work. 

F. ACM shall be properly handled, packaged, and transported for disposal in a landfill 

in accordance with all Federal, State and Local regulations. After September 4, 2006, 

the Contractor shall follow Part 56 of Title 12 of the Official Compilation of Codes, 

Rules and Regulations of the State of New York (Cited as 12 NYCRR Part 56) as 

amended effective March 21, 2007. All related manifests and shipping logs shall be 

provided to Lakeland CSD upon or before the end of the project. 

G. All work shall be accomplished in strict adherence to the project Specification, 

applicable Federal, State, and Local Regulations. Whenever there is a conflict or 

overlap of the above references, the more stringent provision shall apply. 

H. The Contractor's industrial hygiene practices during asbestos abatement will be 

monitored by Lakeland CSD’s Environmental Consultant. The Contractor shall be 

responsible for monitoring his/her own construction safety work practices for 

compliance with the OSHA regulations. 

I. The Asbestos Contractor shall provide the best available technology, and state-of-

the-art procedures and methods of execution, clean-up, disposal, and safety. 

J. The Contractor will be required, if approved by Lakeland CSD and/or its 

Representative, to obtain at his/her own expense appropriate variances from 

regulatory agencies as required to complete the safe removal of asbestos 

containing material as described in this specification. 

K.        Lakeland CSD’s environmental consultant will sample all suspect materials that 
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may be identified during the course of demolition, if applicable. The Contractor shall 

provide access to the consultant to perform the testing and no additional costs will 

be paid for the time it takes to perform the testing. The contractor shall provide 

itemized cost proposal to Lakeland CSD which must include separate costs for the 

abatement of the individual materials revealed to be ACM (if applicable). Additional 

asbestos-containing materials shall not be abated without written authorization from 

Lakeland CSD or environmental consultant. The contractor will not be 

compensated for any additional materials that can be encountered during the 

abatement project, without prior written authorization from Lakeland CSD or 

environmental consultant. 

1.02 PHASING OF WORK:  

This work shall include asbestos abatement associated with upcoming additions and alteration 

projects at Copper Beech Middle School. The Asbestos Contractor shall perform and complete the 

abatement of asbestos-containing materials during regular working hours, Monday through Friday 

between 8:00 am and 4:00 pm or as directed by the facility. It is the Contractor's responsibility to 

ensure that acceptable visual inspection and air monitoring results are obtained with fiber count of 

<70 Structures/mm2 of air using AHERA analysis method and are completed prior to the return of 

building occupants or other trades. All work shall be coordinated with Lakeland CSD and Lakeland 

CSD’s Environmental Consultant prior to start of any work. The Lakeland CSD’s Environmental 

Consultant shall be present whenever any asbestos abatement work is being conducted.

1.03 AUTHORITY TO STOP WORK:  

Lakeland CSD and the Environmental Consultant shall have the authority to stop the abatement 

work at any time the contractor’s work is not in conformance with the Specifications and applicable 

regulations. The stoppage of work shall continue until conditions have been corrected to the 

satisfaction of Lakeland CSD and the Environmental Consultant. Standby time to resolve the 

problems shall be at the contractor's expense.

1.04 SITE REQUIREMENTS:  

A. Noise Control: Provide mufflers or other acceptable means of noise reduction for 

all equipment to be used by the Contractor. Observe local laws regarding noise 

control. 

B. Wastewater: All water used by the Contractor during asbestos abatement activities 

shall be collected and passed through a water filtration system capable of filtering 

particles down to 5 microns prior to being discharged into the sanitary sewer. The 

Contractor shall contact the Westchester County engineering department to 

determine the acceptable location(s) to access the sanitary sewer. The Contractor 

shall be responsible for connection to the sanitary sewer, and for providing piping, 

pumps, water filtration systems, and other items necessary to collect, transport, 

filter, and dispose of the wastewater. 



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Copper Beech Middle School SED 66-24-01-06-0-012-025

020810 - 9  HAZMAT ABATEMENT WORK PLAN

C. Log In/Out: The Asbestos Contractor must ensure all workers log in and out daily 

at the site. 

D. The location of the Decontamination Unit shall be a location agreed upon between 

The Asbestos Contractor, Lakeland CSD and Lakeland CSD’s environmental 

consultant. All variations must be coordinated and approved by the site manager 

and Lakeland CSD’s Environmental Consultant. 

1.05 HEALTH AND SAFETY:  

A. Toxic Effects: The Contractor shall assume all responsibility for any toxic effects 

to workers from the air supplied to respirators, or from toxic or damaging vapors 

or residues resulting from the use of encapsulant and/or wetting agents or other 

substances used by the Contractor during construction. 

B. Chemical/Biological Hazards: The known chemical/biological hazards on site 

include asbestos-containing material and debris. The Contractor shall provide 

materials, equipment and training to its workers to ensure their protection from 

these and any other chemical/biological hazards which may be identified during 

the course of this work. 

C. Physical Hazards: The Contractor shall provide safety equipment and training to 

his/her workers to ensure their protection from any physical hazards including but 

not limited to trip/fall hazards, working at elevation, heat stress, contact with 

energized (hot) active equipment, noise, overhead bump hazards, and electrical 

shock that may be present during the Work. 

D. Safety Act: The Occupational and Safety Health Act (OSHA) of 1970, as amended, 

shall be strictly complied with during the course of this project. This Act shall 

govern the conduct of the Contractor's workmen, tradesmen, material-men, and 

subcontractors, and visitors to the project site. 

E. Accident Prevention: In order to protect the lives and health of his/her employees, the 

Contractor shall comply with all pertinent provisions of the latest edition of the 

"Manual of Accident Prevention in Construction" issued by the Associated General 

Contractors of America, Inc. and shall maintain an accurate record of all accidents 

which occur during the project. An injury or loss of life must be immediately reported 

by the Contractor to the Lakeland CSD and/or its Representatives, and a copy of the 

Contractor's report to his/her insurer of an accident must be provided to the Lakeland 

CSD and/or its Representatives. 

F. Emergency Response: The Contractor shall establish an Emergency Response 

Team made up of members of his/her work force. Team members shall be trained, 

organized, and capable of responding in the event of an accident, fire, or other 

emergency. The Contractor shall designate a site Safety Coordinator to train team 

members regarding the location and use of site-specific fire/life safety equipment. 

As a minimum requirement, members of the Emergency Response Team shall be 

knowledgeable in standard first aid and CPR techniques, fire extinguisher use, and 

evacuation procedures. 
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G. Workmen Protection: The Contractor shall provide and maintain all safety 

measures necessary to properly protect workmen. 

H. Emergency Actions: In an emergency affecting the safety of life, the work, or 

adjoining property, the Contractor, to prevent such threatened loss or injury without 

special instruction or authorization from the Lakeland CSD and/or its 

Representatives, is hereby permitted to act at his/her discretion. 

I. Hazard Communication Act: The Contractor shall comply with the Hazard 

Communication Standard promulgated by the Occupational Safety and Health 

Administration (OSHA No. 29 CFR 1910.1200). This program ensures that all 

employers provide the information they need to inform and train employees 

properly and to design and put in place employee protection program. It also 

provides necessary hazard information to employees so they can participate in, 

and support, the protective measures needed at their work place. The contractor 

shall ensure that labels or other forms of warning are legible in English. Employer 

having employees who speak other languages must add the information in their 

languages. See OSHA 29 CFR 1910.1200 for more details. 

1.06 WORK SUPERVISION AND COORDINATION:  

A. Abatement Contractor's Supervisor: From the start of work through to the project 

completion the Contractor shall have on-site a responsible and competent 

supervisor who posses valid NYSDOL Supervisor certifications. As a minimum, 

the Asbestos Contractor's Supervisor shall meet the qualifications as required by 

Article 1.12, for a job supervisor. The Supervisor shall be on site during all working 

hours. When the Supervisor must leave site during work, a temporary Supervisor 

shall be appointed. 

B. Quality of Work: The Supervisor shall supervise, inspect and direct the Work 

competently and efficiently, devoting such skills and expertise as may be necessary 

to perform the Work in accordance with the Contract Documents. The Supervisor 

shall be responsible to see that Work complies accurately with the Contract 

Documents, and that all Work installed is of good quality and workmanship. 

1.07 SUBMITTALS:  

Unless otherwise noted the Contractor shall submit three (3) copies of each APPLICABLE 

submittal to the Lakeland CSD’s Environmental Consultant and its Representatives for review 

and/or approval. The Contractor shall provide the following:

A. Pre-Project Submittal: 

1. Certificates of Insurance naming Lakeland CSD as additional insured. 

2. All required bonds. All bonds shall be underwritten by a United States 

based, preferably New York State, A or B rated bonding company. 

3. List of Subcontractors. 
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4. Health and Safety Plan: Provide a written Health and Safety Plan 

addressing procedures for work place safety. As a minimum, the following 

topics shall be addressed in the plan: 

a. Hazard Communication. Procedure on how physical and health 

hazards associated with the work are identified and communicated 
to employees, and name of the person responsible for 

implementation of the Hazard Communication Program. 

b. Guidelines for assessment and prevention of heat stress. 

c. Procedures for using ladders safely. 

d. Electrical safety procedures. 

e. Emergency Action Plan: The Contractor shall submit for review a 

written Emergency Action Plan. This Plan shall outline the 

contingency actions to be performed for emergencies including fire, 

accident, power failure, supplied air system failure, breach of work 

area containment, unexpected asbestos contamination in the site 

area and on the adjoining grounds, or spilling of asbestos material 

being hauled to storage and/or disposal. This Plan shall identify the 

manner in which emergencies are announced, emergency escape 

procedures and routes, and procedures to account for all employees 

after evacuation. The Plan shall identify those persons responsible 

for fire/life safety duties including the Site Safety Coordinator, 

persons responsible for fire prevention equipment and the control of 

fuel source hazards, and the members of the Emergency Response 

Team (see Paragraph "Emergency Response" of this Section). This 

Plan shall be readily available for review by all workers. 

f. Fall Protection Plan: The Contractor shall submit for review a 

written Fall Protection Plan. This plan shall outline the actions to be 

performed to protect personnel when they are working at elevation. 

The plan shall detail specific fall protection devices to be utilized, 

training provided to personnel for same and training of designated 

competent person in charge of and responsible for the elevated 

work site. 

 5.    Proof of written notifications required by Paragraph "Codes, Permits and 
Standards" of this Section. Proof that all required permits and variances have been 
obtained.  NYSDOL and EPA project notifications paid in full. 

 6. Proof of written notification to the local police department, fire department and 
Facility (include a copy of required by NYS DOL ICR 56 section 563.6a ten day 
notice) that asbestos abatement work is being conducted. As a minimum, the 
notification letter shall include the address of the Facility, dates work is to be 
performed, and drawings indicating the areas to undergo abatement. 



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Copper Beech Middle School SED 66-24-01-06-0-012-025

020810 - 12  HAZMAT ABATEMENT WORK PLAN

 7.   Documentation of compliance with all requirements of paragraph 
"Requirements and Qualifications" of this Section. Submittal shall include: 

a. Proof that the job supervisors, foremen, and asbestos abatement 

workers meet State certification and license requirements. 

b. Proof of a current medical surveillance program for all Contractor's 
personnel to work on this project. 

c. Completed and notarized Certificate of Worker's Release for each 

asbestos abatement worker, workers of other trades, or supervisory 

personnel who enter the work area or otherwise contact ACM. 

 8. Proof of a respiratory protection program. Submit level of respiratory protection 
intended for each operation required by the project. 

 9. Proof of historic airborne fiber data. Submit airborne asbestos fiber monitoring 
data from an independent air monitoring firm to substantiate selection of respiratory 
protection proposed. Data shall include the following for each procedure required by 
the work: 1. date of measurement; 2. type of work task monitored; 3. methods used 
for sample collection and analysis, and; 4. number, duration and results of samples 
taken. 

9. Proof that a landfill site has been located, and arrangements for transport 

and disposal of asbestos-containing or asbestos-contaminated materials 

have been made. Provide the name and location of the landfill, and waste 

transport company, if applicable. 

10. Manufacturer's literature on all proposed job related equipment and 
products to be used on this project. Include Safety Data Sheets (SDS) for 

encapsulant, fire retardant plastics, mastic remover and other chemicals to 
be used on this project. 

11. A detailed Asbestos Removal and Disposal Work Plan which describes all 

aspects of the work to be performed for this project. The Plan shall include 

the following: 

a. A detailed description of the work area enclosure. Provide shop 

drawings (with dimensions and locations) of proposed 

decontamination facilities and work areas. These drawings shall 

indicate the following: 1) areas to be sealed off and work area 

boundaries; and 2) proposed layout and location of the 

decontamination enclosure systems. Include a detailed description 

of any modifications or changes to be made to the specified 

negative pressure work area enclosure. 

b. Specimen of the daily log proposed for use. Minimally, the log 

should include the date(s) and time(s) when all personnel enter and 

leave the work area(s). 
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B. During Work Submittal: 

1. Schedule of Work Changes: Any changes in the Schedule of Work 

proposed by the Contractor shall be submitted for approval to Lakeland 

CSDno later than seven days prior to the commencement date of the 

proposed change. A revised Schedule shall be submitted at the end of 

each week. 

2. Notarized copy of payroll showing that prevailing wage rates have been 

paid shall be submitted to the Lakeland CSD on a weekly basis. Contractor 

shall use DOL form for wage payment. 

3. A "Request For Services" form shall be submitted at least 24 hours in 

advance of required air monitoring tests and inspections to be performed 

by the Lakeland CSD’s Environmental Consultant. 

4. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Lakeland CSD’s 

Environmental Consultant at the same time. 

5. A certified, signed, and completed copy of each "Waste Shipment Record" 

form used, and receipts from the landfill operator which acknowledge the 
Contractor's delivery(s) of material, shall be submitted to the Consultant and 

Engineer within thirty days following removal of ACM from building. 

6. A copy of the bound log book. 

C. Post Project Submittal: 

1. A notarized "Release of Liens" in a form acceptable to the Chappaqua 

CSD. Use the standard AIA form. Such notarized release of all liens shall 

certify that all subcontractors, labor suppliers, etc., have been paid their 

pro rate share of all payments to date, that the contractor has no basis for 

further claim, and will not make further claim for payment in any account 

after the first payment is made to him. 

2. Proof of payment of prevailing wage rate to direct employees and 
subcontractor. 

3. Notarized copies of a daily log showing the date(s) and time(s) of entrance 

to and exit from the work area(s) for all persons. 

4. Compilation in chronological order of all air monitoring records pertaining 
to this project. 

5. Compilation of all completed and signed Waste Shipment Record forms, 

bills of lading, or disposal receipts pertaining to this project. 
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6. Copies of notifications and checks to applicable agencies (see 

Subparagraph "Pre-Project Submittal Information" of this Section) that the 

asbestos abatement project has been completed. 

7. Contractor shall submit the following items as part of his final submittals: 

Paid invoice verifications for sub-contractor (for Time and Material job), 
service contract agreement, insurance certificates, copies of the workers 

licenses (NYSDOL), and other submittal required for the Specification. 
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1.08 FIRE PROTECTION AND EMERGENCY EGRESS:  

The Contractor shall be responsible to the security and safeguarding of all areas turned over by 

the facility to the Contractor. The Contractor shall designate to his/her workers and other building 

occupants a means of egress in case of emergency.

A. The Contractor shall establish emergency and fire exits from the work area. First aid 

kit, 2 full sets of protective clothing and respirators shall be provided for use by 

qualified emergency personnel in the clean room of the decontamination facility. 

B. For full containment only, the Contractor shall provide a secure work area to 

protect against unauthorized entry into and around the work area. Any hazardous 

conditions shall be reported to the contractor’s Supervisor and the contractor shall 

correct the hazard immediately. Any intrusion or incident shall be documented in 

a bound log book which shall be maintained at the project site. 

1.09 CLEAN-UP: 

A. Asbestos Related Clean-up: All clean-up work related to asbestos abatement work 

shall be in strict accordance with general technical requirements and this 

specification. 

B. Final Site Cleaning: Upon completion of the work, the Contractor shall remove all 

temporary construction, decontamination facilities, and unused materials placed 

on site by the Contractor; put the premises in a neat and clean condition; and 

provide all sweeping, cleaning, and washing required to restore the site to its 

original condition. 

1.10 CODES, PERMITS, AND STANDARDS:  

A. The Contractor shall be solely responsible for compliance with all applicable 

federal, state (12 NYCRR Part 56 Adopted March 21, 2007), and local laws, 

ordinances, codes, rules, and regulations which govern asbestos abatement work 

or hauling and disposal of asbestos waste material. The current issue of each 

document shall govern. All work shall comply with all applicable codes and 

regulations as amended. 

B. Before starting the work, the Contractor shall examine the Technical Specification 

for compliance with codes and regulations applicable to the work and shall 

immediately report any discrepancy to the Lakeland CSD’s Environmental 

Consultant. 

C. Where conflict among requirements or with these Specifications exists, the more 

stringent requirements shall apply. 
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D. Permits, State Licenses, and Notifications: The Contractor shall be responsible for 

obtaining necessary permits, variances, state licenses, and certifications of 

personnel in conjunction with asbestos removal, hauling, and disposition and shall 

provide timely notification of such actions as may be required by federal, state, 

regional, and local authorities. Fees and/or charges for these licenses, permits, 

and notifications shall be paid by the Contractor. Contractor shall use all 

notification forms where applicable. 

1.      Agency Notification: At least 10 days prior to commencement of any 

asbestos removal, the Contractor shall prepare written notification to EPA 

Region 2, to the New York State Department of Labor (NYSDOL), and all 

other applicable agencies having jurisdiction. In addition, the Contractor 

shall be required to obtain any other permits for work covered under this 

specification including permits required for air sampling. 

1.11 TERMINOLOGY:  

The following commonly-used terms are defined in the context of these Specifications:

A. Asbestos Project: Work that involves the removal, encapsulation, enclosure, repair 

or disturbance of friable or non-friable asbestos, or any handling of asbestos 

material that may result in the release of asbestos fibers. For the purpose of 

compliance with this Part, an asbestos project shall include any disturbance of 

asbestos fibers, and the planning, asbestos survey (as per Subpart 56-5.1), 

design, background air sampling, inspection, air sampling and oversight of 

abatement work, cleanup, and the handling of all asbestos material subject to 

abatement, as well as the supervising of such activities. Installation of friable ACM 

shall also be considered an asbestos project. An asbestos project starts with 

Phase I when the planning, asbestos survey, and design work begins or is required 

to begin. The project shall not be considered completed until Phase II D is 

complete. 

B. Asbestos-Containing Material (ACM): Any material or product which contains 

more than 1 percent asbestos. 

C. Aggressive Air Sampling: Air monitoring samples collected while a leaf blower, 

fans, or other such devices are used to generate air turbulence within the work 

area. 

D. Air Filtration Device (AFD) - A portable local exhaust system equipped with HEPA 

filtration, capable of maintaining a constant low velocity air flow into contaminated 

areas from adjacent, uncontaminated areas and capable of maintaining a 

negative air pressure with respect to the adjacent, uncontaminated areas. 
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E. Air Lock: A system for permitting ingress or egress to the work area while 

permitting minimal air movement between a contaminated area and an 

uncontaminated area, typically consisting of two curtained doorways placed a 

minimum of three feet apart. 

F. Air Monitoring: The process of measuring the fiber content of a specific volume of 

air in a stated period of time. Personal air sampling results shall be calculated to 
reflect the employee's eight-hour time weighted average (TWA) exposure. Area 

sampling results are reported directly, without calculating the TWA. 

G. Amended Water: Water to which a surfactant has been added. 

H. Asbestos Removal Encapsulant: A chemical solution used in place of amended 

water during asbestos removal to penetrate, bind, and encapsulate the asbestos-

containing material. 

I. Authorized Visitor: Lakeland CSD’s Environmental Consultant or representatives 

of any regulatory or other agency having jurisdiction over the project. 

J. Lakeland CSD’s Environmental Consultant: Lakeland CSD’s agent who is 

authorized to exercise general contract administration and industrial hygiene 

inspection of the work. 

K. Certified Industrial Hygienist (CIH): One certified in the comprehensive practice 

of industrial hygiene by the American Board of Industrial Hygiene. 

L. Class II asbestos work: Activities involving the removal of ACM which is not 

thermal system insulation or surfacing material. This includes, but is not limited 

to, the removal of asbestos-containing wallboard, floor tile and sheeting, roofing 

and siding shingles, and construction mastic. Class I asbestos work includes the 

removal of thermal system or surfacing materials. 

M. Competent Person: Definition and responsibilities as set down in 29 CFR 
1926.1101(b) and as outlined herein. 

N. Curtained Doorway: A device to allow ingress or egress from one room to another 

while permitting minimal air movement between the rooms. 

O. Decontamination Enclosure System: A series of connected rooms for the 

decontamination of workers (a Personnel Decontamination Enclosure System) or 

of materials and equipment (Equipment Decontamination Enclosure System). 
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P. Equipment Decontamination Enclosure System: A decontamination system for 

waste materials and equipment, typically consisting of a designated area of the 

work area, a washroom, and a holding area, with an air lock between any two 

adjacent rooms and a curtained doorway between the holding area and the non-

work area. Not to be used for personnel entry/exit. 

Q. Encapsulant (Sealant): A liquid material which can be applied to ACM and which 

controls the possible release of asbestos fibers from the material, either by creating 

a membrane over the surface (bridging encapsulant) or by penetrating into the 

material and binding its components together (penetrating encapsulant). 

R. Encapsulation: Application of an encapsulant to asbestos-containing building 
materials to control the possible release of asbestos fibers into the ambient air. 

S. Enclosure: Procedures necessary to completely enclose ACM behind air-tight, 

impermeable, permanent barriers. 

T. Excursion Limit (EL): The EL is an airborne concentration of asbestos to which 

no employee shall be exposed when not using respiratory protection. The EL is 

1.0 f/cc as averaged over a 30 minute period. 

U. Fixed Object: A unit of equipment or furniture in the work area which cannot be 
removed from the work area. 

V. Friable: Any material which, when dry, may be crumbled, pulverized, or reduced 

to powder by hand pressure, or is capable of being released into the air by hand 

pressure. 

W. Full Facepiece High Efficiency Respirator (FFHER): A respirator which covers 

the wearer's entire face from the hairline to below the chin and which is equipped 

with a HEPA filter. 

X. Half Mask High Efficiency Respirator (HMHER): A respirator which covers one-

half of the wearer's face, from the bridge of the nose to below the chin, and is 

equipped with HEPA filters. 

Y. HEPA Filter: A high efficiency particulate air (HEPA) filter capable of trapping and 

retaining 99.97 percent of the fibers of 0.3 micrometer or larger in diameter. 

Z. HEPA Vacuum Equipment: High efficiency particulate air (HEPA) filtered 

vacuuming equipment having a UL 586 filter system capable of collecting and 

retaining asbestos fibers. 
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AA. Large Asbestos Project: Large asbestos project shall mean an asbestos project 

involving the disturbance, enclosure, encapsulation, repair or handling of 160 

square feet or more of ACM, PACM or asbestos material or 260 linear feet or 

more of ACM, PACM or asbestos material. 

AB. Lockdown: Procedure of applying an encapsulant as a protective coating or 

sealant to a surface from which ACM has been removed in order to control and 

minimize airborne asbestos fiber generation that might result from residual 
asbestos-containing debris. 

AC. Minor Asbestos Project: Minor project shall mean an asbestos project involving 

the disturbance, enclosure, encapsulation, repair or handling of 10 square feet 

or less of ACM, PACM or asbestos material or 25 linear feet or less of ACM, 

PACM or asbestos material. 

AD. Movable Object: A unit of equipment or furniture which can be removed from the 
work area. 

AE. Plasticize: To cover floors and walls with plastic sheeting as herein specified. 

AF. Permissible Exposure Limit (PEL): The PEL is an airborne concentration of ACM 

to which no employee shall be exposed when not using respiratory protection. 

The OSHA PEL is 0.1 f/cc expressed on an 8-hour time weighted average (TWA). 

AG. Personnel Decontamination Enclosure System: A decontamination system for 
personnel and limited equipment, typically consisting of an equipment room, 

shower room, and clean room, with an air lock between any two adjacent rooms, 

and a curtained doorway between the equipment room and the work area, and a 
curtained doorway between the clean room and the non-work area. The 

decontamination system serves as the only entrance/exit for the work area. 

AH. Powered Air Purifying Respirator (PAPR): Either a full face-piece, helmet, or 

hooded respirator that powers breathing air to the wearer after the air has been 

purified through a HEPA filter. 

AI. Regulated Abatement Work Area: The portion of the restricted area where 

abatement work actually occurs. For tent work areas, the interior of each tent is 

a regulated abatement work area. For OSHA Class I and Class II asbestos 

abatement, the interior of the restricted area containment enclosure is the 

regulated abatement work area. For exterior non-friable asbestos abatement 

conducted without the establishment of negative air ventilation systems or 

containment enclosures, the entire restricted area surrounding the abatement 

location is considered to be the regulated abatement work area. 
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AJ.          Removal: The act of removing and transporting asbestos-containing or 
asbestos-contaminated materials from the work area to a suitable disposal site. 

AK. Small Asbestos Project: Small asbestos project shall mean an asbestos project 

involving the removal, disturbance, repair, encapsulation enclosure or handling 

of more than 10 and less than 160 square feet of ACM, PACM or asbestos 

material or more than 25 and less than 260 linear feet of ACM, PACM or asbestos 
material. 

AL. Surfactant: A chemical wetting agent added to water to improve penetration, thus 

reducing the quantity of water required for a given operation or area. 

AM         Tent Procedure: A fire retardant polyethylene enclosure that includes walls, 
ceiling and a floor as required to remove ACM, PACM or asbestos material. 

AN.         Type C Respirator: A respirator which supplies air to the wearer from a source 

outside the work area by means of a compressor. 

AO. Wet Cleaning: The process of eliminating asbestos contamination from building 
surfaces and objects by using cloths, mops, or other cleaning tools which have 

been dampened with amended water or asbestos removal encapsulant and by 
afterwards disposing of these cleaning tools as asbestos-contaminated waste. 

AP.         Work Area: Designated rooms, spaces, or areas of the project where asbestos 

abatement actions are to be undertaken or which may become contaminated as 

a result of such abatement actions. A contained work area has been sealed, 

plasticized, and equipped with an airlock entrance or a decontamination 

enclosure system. A non-contained work area is an isolated or controlled-access 

area which has not been plasticized. 

1.12 REQUIREMENTS AND QUALIFICATIONS:  

A. Minimum Experience: The Contractor shall have experience with abatement work, 

as evidenced through participation in at least five asbestos abatement projects of 

complexity comparable to this project. 

B. Experience and Training: The Contractor's job supervisors, foremen, and workers 

shall be adequately trained and knowledgeable in the field of asbestos abatement. 
All personnel engaged in asbestos abatement or related activities shall have New 

York State DOL certifications. All phases of the work shall be executed by skilled 

craftsmen experienced in each respective trade. Proof of such experience shall be 
submitted upon request by the Lakeland CSD. Improperly trained, untrained, or 

inexperienced personnel shall not be allowed in the work area(s). Personnel shall 
meet minimum training and experience requirements outlined in this Section. 
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1. The Contractor's on-site job supervisor shall have successfully completed, 

within the last twelve months, the NYSDOH-approved course "Supervision 

of Asbestos Abatement Projects", and shall be qualified as a NYSDOL-

certified Contractor/Supervisor. Course must be provided by an NYSDOH-

approved training provider. The supervisor shall have experience with 

abatement work, as evidenced through participation in at least two asbestos 

abatement projects of complexity comparable to this project. 

2. The job supervisors and foremen shall be thoroughly familiar with and 

experienced in asbestos removal and related work and shall meet the 

requirements of a competent person set down in OSHA Standard 29 CFR 

1926.1101. 

3. All asbestos abatement workers shall be knowledgeable, qualified, and 

trained in the removal, handling, and disposal of asbestos material and in 

subsequent cleaning of the affected environment. All asbestos abatement 

workers shall be certified as having attended and satisfactorily completed 

asbestos worker training in accordance with OSHA Standard 29 CFR 

1926.1101(k)(3). Course must be provided by an NYSDOH-approved 

training provider. 

4. The Contractor's job supervisors, foremen, and asbestos abatement 

workers shall be certified and licensed as required by the NYSDOL. 

5. Prior to commencement of work, all personnel who are to enter the work 

area shall be instructed in and shall be knowledgeable of the appropriate 

procedures for personnel protection and asbestos abatement. On-site 

training in the use of equipment and facilities unique to this job site shall be 

performed. Emergency evacuation procedures from the work area shall 

also be included in worker training. 

C. Supervision Requirements: The Contractor shall provide adequate job supervision 
for all phases of the asbestos abatement work. 

1. The Contractor shall have a NYSDOL job supervisor present on site 

whenever work described in this Section is in progress. If the job supervisor 

leaves the site for any reason a qualified and certified supervisor, who meets 

the requirements of this Section and is familiar with the current status of the 

work, shall be designated. Lakeland CSD’s Designated Representative shall 

be informed of the substitution. The supervisor must be familiar and 

experienced with asbestos removal and its related work, safety procedures, 

and equipment. 
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D.         Worker Medical Examinations: The Contractor shall provide medical 

examinations for all employees engaged in asbestos removal and disposal 

operations, in accordance with OSHA Standards 29 CFR 1910.134(b), 1926.1101, 

and applicable state regulations. The Contractor shall ensure that all employee 

examination results are on file in his office and available for review and are 

maintained in accordance with OSHA Standard 29 CFR 1926.1101 (n) (3). 

E. Certificate of Worker's Release: Each asbestos abatement worker, workers of 
other trades, or any supervisory personnel who enter the work area, or otherwise 

contact ACM, shall submit a Certificate of Worker's Release, as required in the 
Section "Submittal". 

1.13 TESTING AND INSPECTION REQUIREMENTS AND RESPONSIBILITIES:  

Visual inspections and air monitoring will be performed before, during, and after asbestos 

abatement to document airborne asbestos fiber concentrations as defined in this specification.

A. Lakeland CSD’s Responsibilities: 

1. Lakeland CSD will employ an Environmental Consultant to perform Project 
Monitoring and air testing. The project monitor will have the authority to 

approve the contractor’s work, stop the contractor’s work and direct the 
contractor to take corrective actions where required. 

2. Area air samples will be collected and analyzed using NIOSH Method 

7400. Air samples will be collected during each shift as required by the 

regulations. 

3. Clearance testing by Transmission electron microscopy (TEM) will be 

conducted as per AHERA regulations. Air samples will be collected to 

demonstrate final re-occupancy clearance for work areas within the 

building. The fiber concentration must comply with the specified clearance 

level as per AHERA and this specification. Lakeland CSDwill provide for 

collection and analysis of one round of samples required to demonstrate 

clearance in each discrete work area. 

4. Lakeland CSD’s Environmental Consultant will perform inspections of the 

work area, as specified, upon request of the Contractor. 

B. Contractor's Responsibilities: 

1.         TEM air samples which fail to meet the re-occupancy clearance standard 
shall be paid for by the Contractor. Should a delay occur, due to failure(s) of 
clearance air testing, all associated expenses such as TEM analysis, and 
the Environmental Consultant’s time for additional cleaning and air testing, 
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shall be paid by the asbestos contractor. If results of the inside work area 

group of air samples are unsatisfactory, recleaning of regulated abatement 

work area surfaces using wet methods, followed by another drying time 

period and then collection and analysis of an additional set (both inside and 

outside work area samples) of clearance air samples is required. If only the 

results of the outside work area group of air samples is unsatisfactory, clean-

up of surfaces outside of the regulated abatement work area using HEPA-

vacuums and wet-cleaning methods shall be performed prior to collection and 

analysis of an additional group of outside work area clearance air samples as 

required by ICR 56 Section 56-9.2. This recleaning/clean-up and sampling 

process shall be repeated until satisfactory clearance air sampling results 

have been achieved for all asbestos project non-exempt regulated abatement 

work areas throughout the entire work site. 

2. The Contractor, at his/her expense, shall provide OSHA monitoring and all 

other all tests required by specified applicable regulations, codes, and 

standards and any other tests for his/her use. The use of a testing laboratory 

by Lakeland CSD does not release the Contractor from providing tests 

required for the protection and safety of his/her employees. 

3. The Contractor shall employ an independent testing laboratory for analysis 

of OSHA personal air monitoring samples. The laboratory used for air 

sample analysis shall be successfully participating in the "Proficiency 

Analytical Testing (PAT) Program for Laboratory Quality Control for 

Asbestos." The monitoring shall be supervised by an Industrial Hygienist 

certified by the American Board of Industrial Hygiene (A.B.I.H.). Each 

testing laboratory shall be ELAP (Environmental Laboratory Accreditation 

Program) and NVLAP (National Voluntary Laboratory Accreditation 

Program) certified. Lakeland CSD shall approve the contractor’s testing 

laboratory. 

4. From each work area the Contractor, at his/her expense, shall collect and 

analyze OSHA personal air monitoring samples. Sampling shall be 

repeated during each different work activity. Sample collection and analysis 

shall be performed using the OSHA Reference Method as outlined in 29 

CFR 1926.1101, Appendix A. 

5. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Lakeland CSD’s 

Environmental Consultant at the same time. 
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6. The Contractor shall be advised whenever questions arise concerning  

compliance with standards of quality and completeness of the work, and 

shall use his/her best efforts to resolve any such questions to the  

satisfaction of the Lakeland CSD’s Environmental Consultant. 

7. Where air monitoring tests and/or inspections are specified, the Contractor 

shall notify Lakeland CSD’s Environmental Consultant, in writing, 24 hours, 

in advance of the required test and/or inspection. 

8. The Contractor is responsible for ensuring the Work is complete to the level 
that meets the criteria of the inspection. The Contractor shall perform an 

inspection of the Work to evaluate completeness prior to requesting an 
inspection by the Lakeland CSD’s Environmental Consultant. 

C. Time Requirements for Lakeland CSD’s Environmental Consultant's Inspections 

and Testing: Where visual inspections or air testing is required to be performed by 

the Lakeland CSD’s Environmental Consultant, the Contractor shall allow for the 

following response/analytical time for completion of the inspection/test. 

1. Where visual inspections are required, allow 24 hours, beginning from the 

time the Contractor's request is received by the Lakeland CSD’s 

Environmental Consultant, for the performance of the inspection. 

2. Where TEM clearance air monitoring tests are required, allow 24 hours, 

beginning from the time the Contractor's written request is received by the 

Lakeland CSD’s Environmental Consultant, to the beginning of the air test. 

PART 2 - PRODUCTS 

2.01 MATERIALS:  

Materials provided under this section shall be standard products of manufacturers regularly 

engaged in the production of the items and shall conform to OSHA Standard 29 CFR 1926.1101; 

EPA Standard 40 CFR 61, Subpart M; Department of Transportation Standards 49 CFR 171, 172, 

and 173; applicable state regulations; and requirements specified herein. Materials listed under 
this section "or equal" shall be provided for work under contract.

A. Plastic: Provide fire retardant plastic of 6-mil thickness shall be provided in rolls of 

sizes which will minimize the frequency of joints. Fire retardant plastic sheet shall 

be used for plasticizing the enclosed work area, for preparation of the 

decontamination enclosure system, and for waste packaging. 

B. Reinforced Fire Retardant Plastic: Provide reinforced polyethylene sheet for the 

floor area of the decontamination enclosure system. Reinforced plastic sheet 
provided for this project shall be a 19 mil, 3-ply, high density flame resistant-

reinforced-polyethylene sheet. Plastic color shall be opaque. 
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C. Duct Tape: Duct tape shall be capable of sealing joints of adjacent sheets of plastic 

and of attaching plastic sheeting to finished surfaces without damage to existing 

finish and shall be capable of adhering under both dry and wet conditions, including 
use of amended water 

D. Surfactant: Surfactant (Wetting Agent) shall consist of resin materials in a water 

base, which have been tested to ensure materials are non-toxic and non-hazardous. 

Surfactants shall be installed according to the manufacturer's written instructions. 

E. Lockdown Encapsulants: Encapsulants used after asbestos removal to lockdown 

fugitive fibers shall carry a Class "A" fire resistance rating and shall have an ASTM 

E-162 flame spread index of 15 or less. A tint shall be given to the encapsulant by 

means of the addition of non-toxic, nonflammable colorings before application. The 

encapsulant shall be installed according to the manufacturer's written instructions. 

F. Caulking Sealant: Caulking sealant shall be single component, non-sag elastomer 

with 1600% elongation capacity. Sealant shall meet the requirements of Federal 

Specification TT-S-00230C, Class A Type II. Sealant shall be used to form an 

airtight seal around plywood barriers or temporary partitions, to seal along the 

seams of the decontamination enclosure system's plywood sheathing, and to seal 

around piping or other small penetrations of the work area. Sealant application 

shall be according to the manufactures written instructions. 

G. Foam Sealant: Foam Sealant shall be expanding urethane Class 1 foam sealant 
with an Underwriters Laboratories, Inc. (U.L. 723) flame spread index of 25 or less, 
smoke developed index of 0, and a minimum operating temperature range 
between -30oF and 250oF. 

H. Plywood: Plywood used for temporary partitions, decontamination enclosure 

systems, and tunnels shall be an exterior grade and a minimum 3/8-inch thick. 

I. Spray Adhesive: Spray Aerosol Adhesive shall be specially formulated to stick to 
sheet polyethylene (3M 76, 3M 77, or equivalent). 

J. Other Materials: All other materials, such as lumber, plywood, tools, scrapers, 

brushes, cleaning materials, adhesive, nails, hardware, etc., which are required to 

perform the work described in this Section shall be provided. Materials and 

equipment shall be new or used, uncontaminated by asbestos, in serviceable 

condition, and appropriate for the intended purpose. 

K. Disposal Bags: Plastic Disposal Bags shall be a minimum of six mils in thickness. 
Bags shall be labeled in accordance with this Section. 
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L. Shipping Containers: Impermeable Containers shall be suitable to receive and 

retain any asbestos-containing or asbestos-contaminated materials until they are 

disposed of at an approved landfill. The containers shall be labeled in accordance 

with this Section. Containers shall be both airtight and watertight and conform to 

DOT Standard 49 CFR 178.224. Each container shall be constructed of fiber, hard 

plastic, or metal, with locking, airtight lids. 

M. Markings and Labels: Disposal bags and shipping containers shall bear danger 
labels, transportation packaging labels, and generator identification information. 

Labels shall be permanently affixed to all bags and shipping containers containing 

ACM, in accordance with OSHA Standard 29 CFR 1926.1101(k)(2), DOT Standard 
49 CFR Part 171 and 172, and EPA Standard 40 CFR Part 61.150(a)(1)(v). 

 1. Danger label format and color shall conform to OSHA Standard 29 CFR 

1926.200. Danger labels shall display the following legend/information: 

DANGER  

CONTAINS ASBESTOS FIBERS  

AVOID CREATING DUST  

CANCER AND LUNG  

DISEASE HAZARD 

 2. DOT Marking and Labels: Markings and labels shall be permanently 

affixed to all bags and containers containing ACM, in accordance with DOT 
49 CFR 172.304 and 172.407. 

a. Markings shall display the following text:  

RQ, ASBESTOS, NA 2212 

b. Labels shall be diamond shape and shall be located near the Marking 

text. Labels will consist of a diamond a minimum of 100 millimeters 

(mm) on each side with each side having a solid line inner boarder 

5.0 to 6.3 mm from the edge. The label shall be white with seven black 

vertical stripes on the top half. Black stripes and white spaces shall 

be equally spaced. The lower half of the label shall be white with the 

class number "9" underlined and centered at the bottom. Refer to 

DOT 40 172.446 for label format. 

 3. Generator identification information shall be affixed to each DOT label 

format and color shall conform to DOT Standard 49 CFR 172.304. 

Generator identification information labels shall display the following 

legend/information: 
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GENERATOR'S NAME 

GENERATOR'S 24 HOUR PHONE  

GENERATOR'S FACILITY ADDRESS 

N. Reuse of Containers: If impermeable containers used to transport bagged 

asbestos waste to the landfill are to be reused, the empty containers shall display 

the following label: 

RESIDUE: 
LAST CONTAINED ASBESTOS RQ 

O. Warning Signs: Warning Signs shall be posted at the perimeter of the work area 

prior to abatement operations in accordance with OSHA Standard 29 CFR 

1926.1101. Danger sign format and color shall conform to OSHA Standard 29 CFR 

1926.200. The signs shall display the legend indicated below: 

DANGER  
ASBESTOS  

CANCER AND LUNG DISEASE HAZARD  

AUTHORIZED PERSONNEL ONLY  
RESPIRATORS AND PROTECTIVE  

CLOTHING ARE REQUIRED IN THIS AREA 

P. Mastic remover. The contractor shall use an odorless mastic remover. 

Manufacture and brand of mastic remover shall be approved by the Facility prior 

to commencing removal work. 

2.02 EQUIPMENT:  

Equipment provided under this section shall conform to applicable federal and state regulations, 

local codes, and the requirements specified herein.

A. Spraying Equipment: Equipment used to apply amended water or removal 

encapsulant shall be of a low pressure type to prevent disturbance of the asbestos 
prior to physical controlled removal. Airless spray equipment shall be provided for 

the application of asbestos encapsulant. 

B. Vehicles: Trucks or Vans used for the transportation of asbestos waste shall be 

enclosed and suitable for loading, temporary storage, transit, and unloading of 

asbestos-contaminated waste without exposure to persons or property. 

C. Fall Protection Equipment: Certified and approved equipment to be used by trained 

personnel when working at elevation to protect against falling from an elevated 

work area. 
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D. Fire Extinguisher: Type "ABC" dry chemical extinguisher or a combination of several 

extinguisher of NFPA recommended types for the fire hazard exposures in each 

extinguisher location shall be provided. Minimum size of extinguisher shall be 4-A, 

and 40-B:C. Supply a minimum of one extinguisher for every 1,000 square feet of 

floor area, with a maximum travel distance to an extinguisher of 75-feet. Supply at 

least one extinguisher in each decontamination enclosure equipment room, and 

clean room. Supply 2 additional extinguishers inside the work area 

E. Smoke Detectors: Smoke detectors of the battery powered ionization type will be 

required at a rate of one per 5,000 square feet, with a minimum of one smoke 

detector in the decontamination enclosure clean room, and one in the work area. 

F. Water Filtration System: A system capable of filtering and retaining particles larger 

than 5.0 microns in size shall be provided. 

G. Carts: Provide water tight wheeled carts with tight fitting lids suitable for movement 

of non-contaminated waste or bagged asbestos waste from the decontamination 
enclosure system to the waste storage container or transport vehicle. 

H. Power Tools: Provide power tools necessary to complete the Work. Power tools 

used directly for asbestos removal shall be equipped with a dust collection system. 

Attach a shroud connected to a HEPA vacuum system for capture of dust. 

2.03 WORKER PROTECTIVE CLOTHING AND EQUIPMENT:  

Protective clothing and equipment shall conform to OSHA Standard 29 CFR 1926.1101

A. Protective Clothing: Workers shall be provided with sufficient sets of properly 

fitting, full-body, disposable coveralls, head covers, gloves, and 18-inch high boot-

type foot covers. Disposable coveralls, head covers, and 18-inch high boot-type 

foot covers shall be constructed of material equal to DuPont "TYVEK-Type 14" or 

Kimberly-Clark "Kleenguard", as a minimum requirement. 

1. The Contractor shall provide authorized visitors and the Lakeland CSD’s 

Environmental Consultant suitable properly fitting protective disposable 

clothing, headgear, hard hats, eye protection, respiratory protection, and 

footwear (up to four sets per 8-hour shift) whenever they are required to 

enter the work area. 

B. Equipment: Eye protection and hard hats required for job conditions or by 
applicable safety regulations shall be provided. 
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C. Respiratory Protection: The Contractor shall be solely responsible for providing 

adequate respiratory protection at all times for all individuals in the work area. Types 

of respirators used shall be approved by MSHA/NIOSH for asbestos in accordance 

with OSHA Standard 29 CFR 1926.1101 and 29 CFR 1910.134. The Contractor 

shall provide a level of respiratory protection which supplies an airborne fiber level 

inside the respirator below 0.01 fibers per cubic centimeter (f/cc), as the minimum 

level of protection allowed. Determine the proper level of protection by dividing the 

actual airborne fiber count in the work area by the "protection factors" given below 

for each respirator type: 

Respirator Type Protection Factor 

Air purifying: 10 

Negative-pressure respirator, 
High efficiency HEPA filter, 

Half-facepiece 

Air purifying: 50 (quantitative) 
Negative-pressure respirator, 

High efficiency HEPA filter, 
Full-Facepiece 

Powered air purifying (PAPR): 1000 

Positive pressure respirator 
High efficiency HEPA filter, 

Full-facepiece 

Respirator Type Protection Factor 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Pressure-demand, 

Full-facepiece 
equipped with an auxiliary SCBA 
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1. The Contractor shall provide workers with individually issued and marked 

respiratory equipment. Respiratory equipment shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

2. During the use of supplied air systems the Contractor shall provide 

authorized visitors, Lakeland CSD’s Environmental Consultant, and the 

testing laboratory representative with individually issued and marked 

respiratory equipment (up to six units). Respiratory equipment shall be 

compatible with the supplied air system in use, and shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

3. Where respirators with disposable filter parts are employed, the Contractor 

will provide sufficient filter parts for replacement as necessary or as 

required by the applicable regulation. 

4. Breathing air supply systems shall conform to the USEPA NIOSH 

Document EPA-560-OPTS-86-001 (September 1986) entitled "A Guide to 

Respiratory Protection for the Asbestos Abatement Industry." 

5. The Contractor shall have a minimum of two spare air hoses with 

connectors to permit the Lakeland CSD’s Environmental Consultant or 

testing laboratory's representative to connect his/her assigned Type C 

respirator to the air system at any time without having to wait for personnel 

to exit the work area in order to obtain a spare hose. 

PART 3 - EXECUTION 

3.01 DECONTAMINATION ENCLOSURE SYSTEMS:  

A. Personal decontamination system enclosures shall be constructed and functional 

prior to commencing the regulated abatement work area preparation activities. 

Waste decontamination system enclosures shall be constructed and functional at 

the completion of preparation activities. After installation of the personal 

decontamination system enclosure, all access to the regulated abatement work 

area shall be via the installed personal decontamination system enclosure. 

B. Personal Decontamination System Enclosure - Large Project. 

(1) Enclosure – General. A personal decontamination system enclosure shall be 
provided outside the regulated abatement work area and in close proximity 
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to all locations where personnel shall enter or exit the regulated abatement 

work area. One personal decontamination enclosure system for each 

regulated abatement work area shall be required. This system may utilize 

adequate existing lighting sources separate from the decontamination 

system enclosure, or shall be supplied with a GFCI protected temporary 

lighting system. The personal decontamination system enclosure shall be 

sized to accommodate the number of workers and equipment required for 

the intended purpose. Such system may consist of existing attached rooms 

outside of the regulated abatement work area, if the layout is appropriate, 

that can be plasticized and are accessible from the regulated abatement 

work area. When this situation does not exist, personal decontamination 

enclosure systems may be constructed of metal, wood or plastic supports 

covered with fire-retardant plastic sheeting. A minimum of one (1) layer of 

six (6) mil fire-retardant plastic sheeting shall be installed on the ceiling, and 

walls of the enclosure system. At least two (2) layers of six (6) mil fire-

retardant reinforced plastic sheeting shall be used for flooring protection of 

this area. This system must be kept clean, sanitary and climate controlled at 

all times in conformance with all federal, state and local government 

requirements. This system shall remain on-site, operational and be used 

until completion of Phase II C of the asbestos project. 

(2) Rooms and Configuration. The personal decontamination system 

enclosure shall consist of a clean room, a shower room and an equipment 

room connected in series but separated from each other by airlocks. There 

shall be a curtained doorway separation between the equipment room and 

the regulated abatement work area, and there shall be a lockable door to 

the outside. (See Figure 1 within ICR 56) Minimum dimensions for each 

airlock, shower room and equipment room shall be three (3) feet wide by 

six (6) feet in height, to allow for adequate access to and from the regulated 

abatement work area. 

(3) Curtained Doorway. An assembly which consists of at least three (3) 

overlapping sheets of six (6) mil fire retardant plastic over an existing or 

temporarily framed doorway. One sheet shall be secured at the top and left 

side, the second sheet at the top and right side, and the third sheet at the 

top and left side. All sheets shall have weights attached to the bottom to 

insure that the sheets hang straight and maintain a seal over the doorway 

when not in use. 

(4) Framing. Enclosures systems accessible to the public shall be fully framed, 

hard-wall sheathed and utilize a lockable door for safety and security. 

(5) Sheathing. A plywood or oriented strand board (OSB) sheathing material 

of at least 3/8-inch thickness. 
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(6) Plastic Sheeting. Enclosure systems constructed at the work site shall use 

at least one (1) layer of six (6) mil fire-retardant plastic sheeting on walls 

and ceiling. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for floor protection of this area. 

(7) Prefabricated or Trailer Units. A completely watertight fiberglass or marine 

painted prefabricated unit does not require plasticizing. Rooms shall be 

configured as per paragraph (2) of this Section. All prefabricated or trailer 

decontamination units shall be kept in good condition, and shall be 

completely decontaminated after final cleaning and immediately prior to 

clearance air sampling. Upon receiving satisfactory clearance air results, 

the prefabricated units shall be sealed then separated from the regulated 

abatement work area and removed from the site. 

(8) Clean Room. The clean room shall be sized to accommodate a full workshift 

of asbestos abatement contractor personnel, as well as the air sampling 

technician and the project monitor. The clean room shall be a minimum of 

six (6) feet in height. A minimum of thirty-two (32) square feet of floor space 

shall be provided for every six (6) full shift abatement workers, calculated 

on the basis of the largest work shift. If the largest work shift consists of 

three (3) or less full shift abatement workers, the minimum clean room size 

requirement is reduced to twenty-four (24) square feet of floor space. 

Benches, lockers and hooks shall be provided for street clothes. Shelves 

for storing respirators shall be provided. Clean clothing, replacement filters 

for respirators, towels and other necessary items shall be provided. The 

clean room shall not be used for storage of tools, equipment or materials. It 

shall not be used for office space. A lockable door shall be provided to 

permit access to the clean room from outside the regulated abatement work 

area or enclosure and shall be used to secure the regulated abatement work 

area and decontamination enclosure during non-work hours. 

(9) Shower Room. The shower room shall contain one (1) shower per every six 

(6) full shift abatement workers, calculated on the basis of the largest work 

shift. Multiple showers shall be simultaneously accessible (installed in 

parallel) to certified personnel. Each showerhead shall be supplied with hot 

and cold water adjustable at the tap. The shower enclosure shall be 

constructed to ensure against leakage of any kind. Uncontaminated soap, 

shampoo and towels shall be available at all times. Shower water shall be 

drained, collected and filtered through a system with at least 5.0-micron 

particle size collection capability. Submersible pumps shall be installed, 

maintained and utilized in accordance with pertinent OSHA regulations and 

manufacturer’s recommendations. A multi-stage filtering system containing a 

series of several filters with progressively smaller pore sizes shall be used 
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to avoid rapid clogging of the filtering system by larger particles. Filtered 

wastewater shall be discharged in accordance with applicable codes. 

Contaminated filters shall be disposed of as asbestos-contaminated waste. 

(10) Equipment Room. The equipment room shall be used for the storage of 

decontaminated equipment and tools. A one (1) day supply of replacement 

filters for HEPA-vacuums and negative pressure ventilation equipment in 

sealed containers, extra tools, containers of surfactant and other materials 

and equipment that may be required during the abatement project may also 

be stored here. A container lined with a labeled, at least six (6) mil plastic 

bag for collection of clothing shall be located in this room. Contaminated 

footwear and work clothes shall be stored in this area. 

(11) Airlocks. Airlock construction shall consist of two (2) curtained doorways 

with three (3) alternating six (6) mil fire retardant polyethylene curtains per 

doorway, separated by a distance of at least three (3) feet, such that one 

passes through one doorway into the airlock, allowing the doorway 

sheeting to overlap and close off the opening before proceeding through 

the next doorway. Minimum airlock size shall be three (3) feet wide, by 

three (3) feet long, by six (6) feet in height. 

C. Personal Decontamination System Enclosure - Small Project 

(1) Enclosure Requirements. A personal decontamination system enclosure for 
a Small asbestos project shall consist of, at a minimum, an equipment room, 

a shower room and a clean room separated from each other and from the 
regulated abatement work area and other areas by curtained doorways as 

defined in ICR 56 Section 56-2.1. All other provisions for personal 
decontamination system for a Large asbestos project shall apply. Equipment 

storage, personal gross decontamination and removal of clothing shall occur 

in the equipment room just prior to entering the shower. (See Figure 4 in the 
ICR 56) The full personal decontamination system enclosure specified for 

Large asbestos projects is recommended. 

D. Remote Personal Decontamination System Enclosure. If a personal 

decontamination system cannot be attached to the regulated abatement work 

area, due to available space restrictions or other building and fire code restrictions, 

a remote personal decontamination system enclosure may be used for limited 

Special Projects as per subpart 56-11, negative pressure tent enclosure work 

areas with glovebag only abatement, or if non-friable ACM is being removed in a 

manner which will not render the ACM friable. 

Limitation. If it is found during removal, that the non-friable ACM or 

asbestos material will become friable during the removal process, and it is 

logistically possible to attach the decontamination system enclosure, 
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abatement work must stop immediately while the remote personal 

decontamination system is relocated to be attached and contiguous to the 

regulated abatement work area. 

The following requirements apply for all remote personal decontamination 

systems: 

(1) Protective Clothing. Workers shall don two (2) sets of disposable 

protective clothing and a supply of protective clothing shall be kept in 

the airlocks attached to the regulated abatement work area. 

(2) Location. The remote personal decontamination system shall be 

constructed as close to the regulated abatement work area as physically 

possible. If the remote personal decontamination system must be 

located at the exterior of the building/structure due to space or code 

restrictions, it shall be constructed within fifty (50) feet of the 

building/structure exit used for access by the asbestos abatement 

contractor personnel. The decontamination unit shall be cordoned off at 

a distance of twenty-five (25) feet to separate it from public areas. 

(3) Airlocks. At a minimum, two (2) extra airlocks as defined in ICR 56 

Section 56-2.1 shall be constructed as per ICR 56 Section 56-7.5(b)(11). 

One shall be constructed at the entrance to the equipment room or 

equipment/washroom. The other extra airlock shall be constructed at 

the entrance to the containment or regulated abatement work area(s). 

These airlocks shall have lockable doorways at the entrance to the 

airlock from uncontaminated areas. These airlocks shall be cordoned off 

at a distance of twenty-five (25) feet and appropriately signed in 

accordance with ICR 56 Section 56-7.4(c). Airlocks shall not be used as 

a waste decontamination area and shall be kept clean and free of 

asbestos containing material. 

(4) Designated Pathway. The walkway from the regulated abatement work 

area to the personal decontamination system or next regulated 

abatement work area shall be cordoned off and signage installed as per 

ICR 56 Section 56-7.4(c), to delineate it from public areas while in use 

during Phase IIA through IID. 
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(5) Travel Through Uncontaminated Areas. If at any time a worker must 

travel through an uncontaminated area to access the personal 

decontamination area, the worker shall HEPA-vacuum and/or wet wipe 

his/her outer protective clothing while in the regulated abatement work 

area, then proceed into the airlock, which serves as a changing area, 

where he/she shall remove the outer clothing and don a clean set of 

protective clothing. The worker may then proceed to the personal 

decontamination system enclosure only along a designated pathway as 

described above. Travel in any other area shall not be allowed. 

(6) Removal. The remote personal decontamination unit shall be removed 

only after satisfactory clearance air sampling results have been 

achieved. 

E. Waste Decontamination System Enclosure - Large and Small Asbestos 
Projects. 

(1) Enclosure – General. A waste decontamination system enclosure shall 

be provided outside the regulated abatement work area and shall be 

attached to the regulated abatement work area. One (1) waste 

decontamination enclosure for each regulated abatement work area 

shall be required. This system may utilize adequate existing lighting 

sources separate from the decontamination system enclosure, or shall 

be supplied with a GFCI protected temporary lighting system. The waste 

decontamination system enclosure shall be sized to accommodate the 

number of workers and equipment for the intended purpose. Such 

system may consist of existing attached rooms outside of the regulated 

abatement work area, if the layout is appropriate, that can be plasticized 

and are accessible from the regulated abatement work area. When this 

situation does not exist, enclosure systems may be constructed of 

metal, wood or plastic supports covered with fire-retardant plastic 

sheeting. A minimum of one (1) layer of six (6) mil fire-retardant plastic 

sheeting shall be installed on the ceiling, and walls of the enclosure 

system. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for flooring protection of this area. This 

system must be kept clean, sanitary and climate controlled at all times 

in conformance to all federal, state and local government requirements. 

This system shall remain and be used until completion of Phase II C of 

the asbestos project. 

(2) Rooms and Configuration. A waste decontamination system enclosure 

shall consist of a washroom and a holding area connected in series but 

separated from each other by an airlock. There shall be a lockable door 

to the outside, and there shall be a curtained doorway between the 

washroom and the regulated abatement work area. (See Figure 2 in 

the ICR 56) 
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(3) Curtained Doorway. An assembly which consists of at 

least three (3) overlapping sheets of six (6) mil fire 

retardant plastic over an existing or temporarily framed 

doorway. One (1) sheet shall be secured at the top and 

left side, the second sheet at the top and right side, 

and the third sheet at the top and left side. All sheets 

shall have weights attached to the bottom to insure 

that the sheets hang straight and maintain a seal over 

the doorway when not in use. 

(4) Washroom. A room/chamber between the regulated 

abatement work area and the holding area in the 

waste decontamination system enclosure, where 

equipment and waste containers are wet cleaned or 

HEPA-vacuumed. Adequate drainage and 

bag/container wash water shall be provided within the 

room/chamber, as well as a sufficient quantity of 

clean waste bags/containers. 

(5) Equipment/Washroom Alternative. Where there is 

only one (1) exit from the regulated abatement work 

area, the holding area of the waste decontamination 

system enclosure may branch off from the equipment 

room of the personal decontamination system 

enclosure. The equipment room will also be used as 

a waste washroom. (See Figure 3 in the ICR 56) 

(6) Plastic Sheeting. Waste decontamination system 

enclosures constructed at the work site shall use at 

least one (1) layer of six (6) mil fire-retardant plastic 

sheeting on walls and ceiling. At least two (2) layers of 

six (6) mil fire-retardant reinforced plastic sheeting shall 

be used for flooring protection of these areas. 

(7) Enclosure Security. The waste decontamination 

system enclosure and regulated abatement work 

area airlock(s) (when remote decontamination 

systems are used) shall be constructed with lockable 

doors to prevent unauthorized entry. Enclosures 

systems located within twenty-five (25) feet of an area 

of public access shall be fully framed and hard-wall 

sheathed for safety. 

(8) Drains. The waste washroom shall be equipped with 

a wash bin of sufficient size to perform waste 
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container washing operations and shall have a 

submersible pump installed to collect waste water 

and deliver it to the shower wastewater filtration 

system where it shall be filtered in accordance with 

paragraph (b)(9) of this Section. 

(9) Shower/Washroom Alternative - Small Asbestos 

Project. For Small asbestos projects with only one (1) 

exit from the regulated abatement 

work area, the shower room may be used as a waste washroom. The 

clean room shall not be used for waste storage, but shall be used for 

waste transfer to carts, which shall be immediately removed from the 

enclosure. Waste shall be transferred only during times when the 

showers are not in use. (See Figure 4 in this Section) 

F. Waste Decontamination System Enclosure – When Remote Personal Is 

Allowed. When a remote personal decontamination system enclosure is 

allowed and utilized for a regulated abatement work area, the following 

requirements shall apply: 

(1) Minor Size Regulated Abatement Work Area. No specific waste 

decontamination system enclosure is required for minor size regulated 

abatement work areas. The waste generated shall be immediately 

bagged/containerized within the regulated abatement work area. 

(2) Small & Large Size Regulated Abatement Work Areas. 

(i) Washroom. An additional chamber shall be constructed within the 

regulated abatement work area, attached to the existing airlock 

used to access the work area. The washroom/airlock combination 

shall be utilized as the contiguous waste decontamination enclosure 

for waste bagging/containerization and waste transfer activities. 

The washroom shall be constructed and supplied with 

equipment/materials consistent with waste decontamination system 

enclosure washroom requirements for contiguous personal and 

waste decontamination system enclosures. 

(ii) Removal. The washroom chamber shall be removed only after 

satisfactory clearance air sampling results have been achieved



6 October 2023 Lakeland Central School District 
Construction Documents                                          Capital Project Improvements-Middle Schools 
Copper Beech Middle School SED 66-24-01-06-0-012-025

020810 - 38  HAZMAT ABATEMENT WORK PLAN

3.02 PERSONNEL PROTECTION AND DECONTAMINATION PROCEDURES:  

A. General: The Contractor shall take all safety measures and precautions necessary 

to protect his/her employees and building occupants in accordance with OSHA 

Standard 29 CFR 1926, EPA Standard 40 CFR, Part 61, Subpart M, and applicable 

state and city regulations. The Contractor shall be solely responsible for enforcing 

personnel protection requirements. 

1. After the installation of the personal decontamination system, full PPE in 

compliance with current OSHA regulations shall be worn in regulated 

abatement work areas during preparation activities, for all friable OSHA 

Class I or Class II asbestos projects. Asbestos abatement contractor’s 

respirator selection, filter selection, medical surveillance and respiratory 

training must be consistent with current OSHA regulations. Appropriate 

respiratory protection is also required of all authorized visitors. 

2. Workers or authorized visitors shall not eat, smoke, drink, or chew gum or 

other substances while in the work area(s) or decontamination area(s). 

3. Contaminated worker footwear, eye protection, and hard hats shall be 

stored in the equipment room when not in use in the work area and, upon 

completion of asbestos abatement, disposed of as asbestos-contaminated 

waste or decontaminated for reuse. 

4. Entry to the personal and waste decontamination system enclosures shall 

be restricted to the asbestos contractors involved with the asbestos project, 

appropriately certified employees of the asbestos contractors, authorized 

visitors, police, fire and other public safety personnel. 

5. Asbestos workers shall not wear any jewelry; e.g. watch, necklace, etc. 

while in the work area or decontamination area. 

B. Worker Respiratory Protection: With approval from the Lakeland CSD’s 
Environmental Consultant, historical airborne fiber level data may serve as the basis 

for selection of the level of respiratory protection to be used for the time interval prior 
to the Contractor establishing the eight-hour time weighted average (TWA) for an 

abatement task. Historical data provided by the Contractor shall be based on OSHA 
personal air monitoring of the "breathing zone" of his/her employees for other 

asbestos abatement projects, and the data were obtained during work operations 

conducted under work place conditions closely resembling the processes, type of 
material, control methods, work practices, and environmental conditions used and 

prevailing in the Contractor's current operations. Documentation of aforementioned 
results shall be presented to the Lakeland CSD’s Environmental Consultant for 

review of applicability. (See "Submittal, Pre-Project 
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Information." This will not relieve the Contractor in providing personal air monitoring 

to determine the TWA for the work under contract. The TWA shall be determined 

in accordance with 29 CFR 1926.1101. After the TWA is established, the Contractor 

may provide respirators as presented in the Specification. The minimum level of 

protection for TSI and/or Surfacing Materials abatements is full face-piece Powered 

Air Purifying Respirator (PAPR). 

1. Review safety data sheets (SDS) for products to be used during the work. 

Follow recommendations as given by the product manufacturer for 

personnel protection required to be worn during product application. 

2. Personal Air Monitoring Requirements: The Contractor's CIH shall be 

responsible for development and implementation of a personal air 

monitoring program in accordance with OSHA Standard 29 CFR 

1926.1101, good industrial hygiene practices, and the requirements herein. 

Personal air monitoring shall be performed by an independent testing 

laboratory and supervised by the Contractor's CIH. Documentation of air 

sampling shall include as a minimum, calculations of minimum sample 

volume to achieve necessary detection limits; sampling time; sampling 

location (or subject); evidence of periodic inspection of sampling 

equipment; documentation of daily pre- and post-calibration of sampling 

equipment; detailed description of worker protective devices; description of 

any typical environmental conditions; and a description of work 

practices/procedures/controls in operation during the sampling period. 

Documentation of sample analysis shall include, as a minimum, sample 

identification; total sample duration, sample flow rate; the "Limit of Reliable 

Quantification"; total air volume; total fibers counted (with work sheets); 

total fields counted; blank filter analysis; and reticule field area. Airborne 

fiber concentrations in fibers per cubic centimeter (f/cc) shall be calculated 

and reported at the 95 percent confidence level. 

3. Full-shift personal exposure air sampling of workers shall be performed to 

establish the 8-hour (TWA) exposure. Such sampling shall be conducted for 

each employee (or representative group of employees, at least one sample 

per eight man crew) expected to evidence the highest exposure in each 

work area for each type of activity on the first shift that site preparation, 

removal, or cleanup activities occur. Similarly, 30-minute personal exposure 

air sampling shall be conducted during activities anticipated to produce the 

highest airborne concentrations to determine the Excursion Limit. Personal 

exposure sampling shall be repeated everyday as per protocol 

requirements where removal and cleanup operations are conducted for the 

duration of the project, or at any time that conditions indicate to the 

Contractor or the Contractor's CIH that the most recent personal sampling 

results are no longer indicative of employee exposure. PCM personal 

samples shall be collected and analyzed according to the 
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OSHA Reference Method in OSHA Standard 29 CFR 1926.1101, Appendix 

B. 

C. Personnel Entrance and Decontamination Procedures for Gross Removal 
Operations Utilizing NYSDOL ICR 56-11.7 for Non Friable Flooring and/or Mastic 

Removal:  
The following entry/exit procedures shall be used for gross removal:

1.        All workers and authorized visitors shall enter the work area through the 

worker decontamination enclosure system. 

2. All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit. The log shall be permanently 
bound and shall identify fully the facility, agents, contractor(s), the project, 

each work area and worker respiratory protection employed. The site 
supervisor shall be responsible for the maintenance of the log during the 

abatement activity. 

3. Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new filters, 
if appropriate) and clean protective clothing before entering the work 

area through the shower room and equipment room. 

4. Each worker or authorized visitor shall, each time he/she leaves the work 

area: remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 

respirator; still wearing the respirator, proceed to the shower room; clean 

the outside of the respirator with soap and water while showering; remove 
filters, wet them, and dispose of them in the container provided for that 

purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

5. Following showering and drying off, each worker or authorized visitor shall 

proceed directly to the clean room, dress in street clothes, and exit the 

decontamination enclosure system immediately. Disposable clothing of the 

type worn inside the work area is not permitted outside the work area. 

3.03 PREPARATION OF WORK AREA:  

The following Paragraph "General Preparations" outlines procedures applicable to all work areas. 

Work procedures specific for preparing each asbestos removal area is addressed in its respective 

Subparagraph. If a site specific variance is approved, procedures outlined in the variance will 

supercede this specification.

A. General Preparations: The following general preparations shall be used for all 

work areas being abated: 
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1. Erect barricades; post notices and warning signs. 

2. Provide and install decontamination enclosure systems in accordance with 

Article 3.01, "Decontamination Enclosure Systems" of this Section. 

3. Seal drains and other collection devices with 6-mil plastic and plywood, as 
necessary, and provide a system to collect all water used by the 

Contractor. Collected water shall be passed through a water filtration 

system prior to being discharged into the sanitary sewer. 

4. Ensure that the Contractor's approved Fall Protection Equipment (if 

applicable) is in place, in operating condition, and in operation during work 

described in this section. 

5. Maintain emergency and fire exits from the work areas or establish 

alternative exits satisfactory to the local fire officials. Emergency exits and 

routes shall be established and clearly marked with florescent paint or other 

effective designations to permit easy location from anywhere within the 

work area. Emergency exits shall be secured to prevent access from 

uncontaminated areas and yet permit emergency exiting. Exits shall be 

checked daily against exterior blockage or impediments to exiting. 

6. Temporary lighting within the work area and decontamination system shall 

be provided as required to achieve minimum illumination levels. 

7. Hand power tools used to drill, cut into, or otherwise disturb ACM shall be 
equipped by manufacture with HEPA filtered local exhaust ventilation. 

8. Hot and cold water may not be available in all work areas. In such cases 

sufficient heating equipment shall be provided to maintain a necessary 

supply of hot water for showers. 

B. Friable Asbestos-Containing Pipe/fittings Insulation Tent Work Areas: 

1. A decontamination system that complies with Subpart 56-7.5 shall be 

installed or constructed before any preparatory work in the work area and 

before any disturbance of asbestos material. The decontamination 

enclosure system shall be located as close to the work area as possible. 

The decontamination unit may be mobile. 

2. An airlock and attached washroom constructed of one (1) layer of 6 mil. 

polyethylene sheeting shall be attached to the work area if a remote 

decontamination unit is utilized. 

3. The work area, decontamination units, airlocks and dumpster shall be 
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cordoned off with asbestos warning tape and signs at a distance of ten (10’) 

feet where feasible and shall remain vacated except for certified workers 

until satisfactory clearance air monitoring results have been achieved. 

 4. All access areas between the work area and the decontamination enclosure 

system shall be restricted or cordoned off with caution tape and signage to 

prevent access of non-certified personnel into the work area. 

 5. All electric power in the work area shall be shut down and locked out. In 

the event this is not possible as per 56-7.7 (c), the live electric shall be 

maintained within those conduits, cables, panels and boxes as per following 

conditions: 

a) All live cables, electrical panels and boxes that run through the work 

areas shall be wrapped with three (3) layers of 6-mil plastic sheeting. 

Each layer shall be individually taped and sealed separately. All three 

(3) layers of polyethylene sheeting shall be left in place until 

satisfactory clearance air monitoring results have been obtained. 

b) Any energized circuits remaining in the work areas shall be posted 

with a two (2) inch high lettering warning sign which reads: 

DANGER-LIVE ELECTRICAL-KEEP CLEAR. The sign shall be 

placed on all live covered barriers at maximum of (10) ten-foot 

intervals. These signs shall be posted in sufficient numbers to warn 

all persons authorized to enter the work areas of the existence of 

the energized circuits. 

c) All electrical power for the removal project shall be brought into the 

work area through a separate GFI panel box located outside the 

work area. 

 6. Critical/isolation barriers shall be constructed in the Work Area using 

minimum of two layers of 6-mil polyethylene sheeting and plywood (where 
required). Alternatively, the contractor has the option to perform the work 

utilizing a Tent Enclosure. If a Tent enclosure is utilized, it shall be 
constructed in accordance with IRC 56 Subpart 7.11 (f) (1) (only for drain 

bowl work areas). The Work Area shall be exhausted utilizing negative air 
units to achieve six (6) air changes per hour for critical/isolation barrier work 

areas or four (4) air changes per hour for Tent Enclosure work areas. 

Sufficient negative air handling equipment shall be utilized on site in order 
to achieve required negative air pressure within the work area (See 

Appendix A). 

6. A four (4) hour pre-abatement settling period is required prior to     

commencement of ACM removal activities. 
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3.04 PRE-REMOVAL INSPECTIONS:  

A. Prior to removal of any ACM the Contractor shall notify the Lakeland CSD’s 

Environmental Consultant and request a pre-removal inspection. Posting of 

warning signs, plasticizing of work area, building of decontamination enclosure 

systems, and all other preparatory steps have been taken prior to notification of 

Lakeland CSD’s Environmental Consultant. The Contractor shall not begin 

asbestos removal until the Lakeland CSD’s Environmental Consultant approves 

the work area preparations. 

3.05 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION 

ENCLOSURE SYSTEMS:  

A. Repair damaged barriers and remedy any defects immediately upon their discovery. 
Visually inspect barriers at the beginning and end of each work period. 

B. Visually inspect non-Work Areas and the decontamination enclosure system for 
water leakage. Check the floor below, ceiling and walls, and view beneath/or 
around the decontamination enclosure system, for signs of leakage. Perform the 
visual inspection a minimum of twice each 8- hour work shift. 

C. Ensure that both hot and cold water exist in sufficient supply for the 

decontamination enclosure system. 

3.06 REMOVAL OF ASBESTOS-CONTAINING MATERIAL:  

The Asbestos Contractor shall be responsible for the proper removal of ACM from the Work Area 

using standard abatement industry removal techniques. The Environmental Consultant or their 

representative shall observe the Work. Approval of the Asbestos Contractor’s abatement 

techniques is required by the Environmental Consultant to allow for the continuance of work.

A. Removal of Friable Asbestos-Containing  Pipe Insulation/Fittings in Tent 

Enclosures: 

1. Materials removed shall be containerized or immediately wrapped in two 

(2) layers of six (6) mil fire retardant plastic sheeting and secured air tight 

prior to transport to the waste decontamination facility. Residual non-friable 

ACM shall be wet scraped by manual means and HEPA vacuumed and 
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likewise containerized and secured air tight prior to transport to the waste 

decontamination facility. 

2. Asbestos containing materials will not be allowed to accumulate in the work 
area 

B. Additional Removal Requirements: 

1. Lakeland CSD’s Environmental Consultant shall issue a stop work order if 

visible emissions are detected outside the work areas and/or should the fiber 
count in adjacent non-work areas exceed 0.01 f/cc of air or the background 
count (use the greater of these two values as the reference). Work shall not 
resume until the condition(s) causing the increase are corrected, surfaces 
outside of the work area are decontaminated using HEPA vacuums or wet 
cleaning techniques and the Contractor receives written notice from Lakeland 
CSD’s Environmental Consultant. 

3.07 ACM WASTE PACKAGING AND LOAD OUT PROCEDURES:  

A. Packaging of ACM shall conform to OSHA Standard 29 CFR 1926.1101, DOT 49 
CFR 171,172, and 173, EPA Standard 40 CFR Part 61, New York City Department 
of Sanitation (in relation to transport, storage, and disposal of ACM) and the 
requirement as heretofore specified. ACM waste shall be placed in a wet condition 
into properly labeled disposal bags or sealed in two layers of 6-mil plastic sheeting 
wrapped airtight and properly labeled. Materials to be transported through a non-
Work Area building space shall be placed in hard wall shipping containers for 
handling. Specific requirements for decontamination of waste containers, and load 
out through the decontamination enclosure systems is outlined below: 

B. Frequency of Waste Removal: Properly packaged and labeled asbestos waste 
shall be removed from the site on a daily basis. Under no circumstance shall 
asbestos waste be stored on site. The waste hauler and landfill shall be as 
indicated on the notifications to regulatory agencies. 

C. Waste Load-out Through Waste Decontamination Unit: Place asbestos waste in 
disposal bags. Large items not able to fit into disposal bags shall be wrapped in one 
layer of 6-mil thick plastic sheeting. Clean outer covering of asbestos waste package 
by wet cleaning and/or HEPA vacuuming in a designated part of the Work Area. Move 
wrapped asbestos waste to the washroom, wet clean each bag or object and place 
it inside a second disposal bag, or a second layer of 6-mil plastic sheeting, as the 
item’s physical characteristics demand. Air volume shall be minimized, and the bags 
or sheeting shall be sealed airtight with tape. 

D. The clean containerized items shall be moved directly to the Waste Hauler’s truck 
pending load-out to storage or disposal facilities. 
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E. Workers who have entered the decontamination enclosure system from the 

uncontaminated non-work area shall perform load-out of containers from the 

decontamination enclosure holding area. Dress workers asbestos waste to storage 

or disposal facilities in clean overalls of a color different than from that of coveralls 

used in the Work Area. Ensure that workers do not enter from uncontaminated 

areas into the equipment washroom or the Work Area. Ensure that contaminated 

workers do not exit the Work Area through the equipment decontamination 

enclosure system. 

F. Thoroughly clean the decontamination enclosure system immediately upon 

completion of the waste load-out activities, and at the completion of each work 

shift. 

G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or 
trash. Any materials placed in labeled containers or bags, whether turned inside 
out or not, shall be handled and disposed of as ACM waste. 

3.08 CLEANUP AND CLEARANCE TESTING OF WORK AREAS:  

The following cleanup procedures shall be performed during abatement.

A. Non-Friable Materials 

1. Visible accumulations of loose asbestos containing waste material shall be 

cleaned up using rubber or plastic dustpans and rubber squeegees or HEPA 

filtered vacuums. Metal shovels may also be used, except in the vicinity of 

plastic sheeting, critical barriers and isolation barriers, which could be 

perforated by these tools. To pick up excess water and gross wet debris, a wet-

dry HEPA filtered shop vacuum dedicated to asbestos abatement may be 

used. This cleaning shall be done whenever there is sufficient asbestos waste 

material to fill a single leak-tight bag/container, or this cleaning shall be done 

at the end of each work shift whichever shall occur first. Visible debris shall be 

maintained adequately wet. 

2. Work shall stop whenever excessive water accumulation or flooding is present 

in the area and shall not resume until the water is collected and disposed of 

properly. 

3. Final clean-up and clearance procedures for abatement shall comply with ICR 

56 Section 56-9 is to be performed. 

4. One (1) (4) hour post-abatement settling/drying periods are required prior to 

commencement of final air sampling activities for manual wet removals. 
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5. Air sampling and analysis on asbestos projects conducted under this 
Section is required. Air sampling and analysis shall then be conducted 
in 

accordance with the requirements of ICR 56 Subpart 56-4. 

a. A minimum of five TEM air samples will be collected inside and five outside 

the work area to determine final air clearance re-occupancy. All TEM results 

must satisfy the clearance criteria for re-occupancy. 

b.When the work area passes the re-occupancy test, all controls and seals 
established shall be removed. 

3.09 DISPOSAL AND TRANSPORTATION OF ASBESTOS-CONTAMINATED 

WASTE: 

A. Storage of Containerized ACM: As the work progresses, remove sealed and labeled 
bags of ACM from the Work Area and place in a lockable trailer, dumpster, or other 
container approved for storage or transport of asbestos waste. The waste container 
shall be lined with two layers of 6-mil fire retardant plastic on all sides. Asbestos-
containing waste shall remain under the positive control of the Asbestos Contractor 
and must never be left unattended in an area or on a vehicle where unauthorized 
persons could gain access. Containerized ACM shall be removed from the site on a 
daily basis. Unless specifically approved in writing by the Owner, ACM shall not be 
permitted to be stored on site during non-working hours. 

B. Sealed and labeled bags or waste wrapped in two layers of plastic sheeting sealed 
airtight shall be used to transport asbestos-contaminated waste to the landfill. 
Procedures for hauling and disposal shall comply with 40 CFR, Part 61, 49 CFR, 
Part 171 and 172, and other applicable state, regional, and local government 
regulations. Procedures for removal from the Work Area and disposal of waste are 
outlined below: 

C. A properly completed and original "Waste Shipment Record" form shall 

accompany asbestos waste, which is transported to a disposal site. This form shall 

be signed and dated by each party who has control over the asbestos waste, and 

a copy retained by each party as responsibility for the waste is transferred to the 

next party. All original manifest forms and waste receipts shall be provided to the 

Architect. The Environmental Consultant shall be provided with copies of all waste 

manifests. 

D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or 
damage to waste container en-route to approved landfill. The interior of the 
vehicles shall be lined with two layers of 6-mil plastic. 

E. Mark with a visible warning sign during the loading and unloading of asbestos-
containing waste all vehicles used to transport the waste material. Danger sign 
legend, text size, style and arrangement shall conform to the requirements of 
EPA Standard 40 CFR Part 61.149 (d) (I). 
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F. Only sealed plastic bags or completely sealed items shall be deposited in landfill. 
Damaged, broken sealed windows or leaking plastic bags shall be resealed prior to 
being deposited in the landfill. Workers shall place asbestos waste in the landfill. 
Throwing or dumping of containers shall not be allowed. Workers unloading and 
handling the sealed bags/drums at the disposal site shall wear appropriate 
personnel protective equipment including respirators and protective clothing. 

G. After the vehicle is unloaded at the landfill, the plastic sheeting that was taped to 
the floor, sides and top of the truck shall be carefully removed and placed in 
properly labeled bags for disposal with the rest of the waste. 

END OF SECTION 
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LIST OF SUBMITTALS 

SUBMITTAL DATE SUBMITTED DATE 
APPROVED  

Pre-Project Submittal: 

1. Insurance 

2. All required bonds 

3. List of Subcontractors 

4.   Health and Safety Plan 

5. Proof that all required   
permits and variances have   
been obtained 

6. Documentation of Required 
Qualifications of 
Workers 

7. Proof of a respiratory  
protection program. 

8. Proof of historic airborne  

fiber data. 

9. Proof that a landfill site  

has been located. 

10. SDS of chemicals to be  
used on this project. 

11. Asbestos Removal and Disposal  
Work Plan 

During Work Submittal: 
1. Schedule of Work Changes 

2. Notarized copy of weekly  
payroll showing a prevailing  
wage rate has been paid.  

A "Request For Services"  
form. 

3. Results of all air  
monitoring performed  
by the Contractor  
(OSHA) 
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4. A certified, signed, and  
completed copy of each "  
Waste Shipment 
Record" form (Section 1.07) 

5. A copy of the bound  
log book 

Post Project Submittal:

1. A notarized "Release  
of Liens" 

2. Proof of payment of  
prevailing wage rate 

3. Notarized copies of a  
daily log. 

4. Compilation in chronological  
order of all air monitoring  
records pertaining to this  
project. 

5. Compilation of all completed  
and signed Waste Shipment  
Record forms. 

6. Copies of notifications  
to applicable agencies. 

7. Paid invoice verifications 
for sub-contractor (for Time 
and Material job), service 
contract agreement, 
insurance certificates, copies 
of the workers licenses, and other 
required submittals. 



Tetra Tech SELECTIVE DEMOLITION 

Architects & Engineers Project No. 276721-23001 02 41 19 / Page 1 

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 
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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. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

B. Predemolition Inventory: 

1. Submit list of items to be removed and salvaged as part of selective demolition work. 

2. Submit list of items to be removed and reinstalled as part of selective demolition work.  

C. 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. 
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1.8 CLOSEOUT SUBMITTALS 

A. Inventory  

1. Submit a list of items that have been removed and salvaged. 

2. Submit a list of items that have been removed and reinstalled.  

B. Warranties: Documentation indicating that existing warranties are still in effect after completion 

of selective demolition. 

1.9 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. 

1.10 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. 
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1.11 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

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. 
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3.2 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. 

3.3 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. 

3.4 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. 

3.5 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. 

3.6 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. 

3.7 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 84 00 

PCB CAULK/SEALANT REMOVAL AND DISPOSAL  

PART 1 – GENERAL 

1.1 SUMMARY 

A. This Section specifies requirements for removal and disposal of Polychlorinated Biphenyl 
(PCB) containing and contaminated waste from district owned and/or operated facilities in 
the States of New York as follows: 

1. Manage all waste determining if it has any or all of the following: PCB hazardous 
waste, ACM waste, Toxicity Characteristic (e.g. lead containing) hazardous waste, 
PCB Bulk Product Waste or PCB Remediation waste. Wastes shall not be recycled.  

2. It shall be incumbent upon the PCB Remediation Contractor to visit the Site and 
determine what exists, its condition, and what will be required to accomplish the Work 
intended by the Contract Documents.  

3. Remove PCB Caulk/sealant as specified herein are listed below: 

 Door Caulking located on the corridor side         

      (230 ppm) –  187 LF (11 doors @ 17 lf each) 

 Science Classrooms 113 (not to be affected by current scope), 100, 103, 

205,207 

 Library (2 doors), SEED office (room 306B), A/V room 306 

 Family Consumer and Science Rooms 338 & 339. 

The quantities presented on Hazmat Identification Plans are provided to establish an 
order of magnitude of the remediation project. Actual quantities may vary. The PCB 
Remediation Contractor is responsible for the verification of all quantities scheduled for 
removal. This verification shall include an on-site walk-through inspection of the 
building. The materials/quantities listed are estimates and no change orders will be 
accepted. 

4. Transport and dispose PCB containing materials and contaminated waste as specified 
in Section 3.05 herein. 

1.2 REFERENCES 

A. The publications listed below form a part of this specification to the extent 
referenced. The publications are referred to in the text by basic designation only. 
Where a conflict or overlap among regulations and/or these specifications exist, the 
most stringent requirements shall apply. 

1. American National Standards Institute (ANSI) 
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1. ANSI.Z89.1 Personnel Protective Equipment - Protective Headwear for 
Industrial Worker's Requirements (Latest Revision) 

2. ANSI.Z87 

2. Code of Federal Regulations (CFR) 

1. 29 CFR Subpart D- Walking, Working Surfaces 
2. 29 CFR 1910.120 - Hazardous Waste Operations and Emergency Response 

(HAZWOPER). 
3. 29 CFR 1910.134 - Respiratory Protection Standard 
4. 29 CFR 191 0.146 - Permit-Required Confined Spaces 
5. 29 CFR 1910.1000 — Air Contaminants (Table Z-1) 
6. 29 CFR 1910.1200 - Hazard Communication 
7. 29 CFR 1926.20 - General Health and Safety Provisions 
8. 29 CFR 1926.57 – Ventilation 

3. 29 CFR 1926.59 - Hazard Communication Program 

4. 29 CFR 1926.62 - Lead Exposure in Construction 
29 CFR 1926.95 - Criteria for Personal Protective Equipment 

5. 29 CFR 1926, Subpart H - Materials Handling, Storage, Use and Disposal 

29 CFR 1926, Subpart L - Scaffolding 
29 CFR 1926, Subpart M -Fall Protection 
29 CFR 1926, Subpart X – Ladders 

6. 29 CFR 1926, Subpart Z - Toxic and Hazardous Substances 

40 CFR 50.6 - National Primary and Secondary Ambient Air Quality 
Standards for Particulate Matter 
40 CFR 260 - Hazardous Waste Management System: General 
40 CFR 261 - Identification and Listing of Hazardous Waste 
40 CFR 262 - Standards Applicable to Generators of Hazardous Waste 
40 CFR 263 - Standards Applicable to Transporters of Hazardous Waste 

7. 40 CFR 264 - Standards for Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities 

40 CFR 265 - Interim Status Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities 

8. 40 CFR 268 - Land Disposal Restrictions 
40 CFR 700 - Toxic Substances Control Act (TSCA) 

9. 40 CFR 761- PCBs Manufacturing, Processing, Distribution in Commerce, 
and Use Prohibitions 

10. 49 CFR 105 - Hazardous Materials Program Definitions and General 
Procedures 

11. 49 CFR 171 - General Information, Regulations and Definitions 
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12. 49 CFR 172 - Hazardous Material Table, Special Provisions, 

13. Hazardous Materials Communications, Emergency Response Information, 
and Training Requirements 

14. 49 CFR 173 - Shippers-General Requirements for Shipments and Packaging 

15. 49 CFR 177 - Carriage by Public Highway 

16. 49 CFR 176 - Specifications for Packaging 

17. National Institute for Occupational Safety and Health (NIOSH) 

Publication Number 87-106 Respiratory Decision Logic 
NIOSH /OSHA Booklet 3142 Lead in Construction 
Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities (NIOSH Publication 85-115) 

18. U.S. Environmental Protection Agency (US EPA), Toxic Substances Control 
Act (TSCA) 

Polychlorinated Biphenyl (PCB) Site Revitalization Guidance Under the 
Toxic Substances Control Act 
40 CFR Part 761.50 - Applicability (b) (1-8) 
40 CFR Part 761.61 - PCB Remediation Waste 
40 CFR Part 761.62 - PCB Bulk Product Waste 
40 CFR Part 761.79 – Decontamination 

19. Center for Disease Control (CDC): Air Pollution and Respiratory Health. 

1.3 EXAMINATION OF THE SITE 

A. It is understood that the PCB Remediation Contractor has examined the Site and 
made his/her own estimates of the facilities and difficulties attending the execution 
of the Work, and has based his price thereon. 

B. Except for unforeseeable concealed conditions as determined by the Consultant, the 
PCB Remediation Contractor shall make no claim for additional cost due to the 
existing conditions at the Site. 

1.4 HEALTH AND SAFETY 

A. Toxic Effects:  The Contractor shall assume all responsibility for any toxic effects to 
workers from the dusts, vapors or residues generated in their work, including the 
use of any substances or equipment used by the Contractor during construction.  

B. Chemical/Biological Hazards:  The known chemical/ biological hazards on site 
include PCB-containing material and debris.  The Contractor shall provide materials, 
equipment and training to its workers to ensure their protection from these and any 
other chemical/biological hazards which may be identified during the course of this 
work. 
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C. Physical Hazards: The Contractor shall provide safety equipment and training to his 
workers to ensure their protection from any physical hazards including but not 
limited to trip/fall hazards, working at elevation, heat stress, contact with energized 
(hot) active equipment, noise, overhead bump hazards, and electrical shock  that 
may be present during the Work. 

D. Safety Act:  The Williams-Steiger Occupational and Safety Health Act (OSHA) of 
1970, as amended, shall be strictly complied with during the course of this project.  
This Act shall govern the conduct of the Contractor's workmen, tradesmen, 
materialmen, and subcontractors, and of visitors to the project site. 

E. Accident Prevention:  In order to protect the lives and health of his employees, the 
Contractor shall comply with all pertinent provisions of the latest edition of the 
"Manual of Accident Prevention in Construction" issued by the Associated General 
Contractors of America, Inc. and shall maintain an accurate record of all accidents 
which occur during the project.  An injury or loss of life must be immediately reported 
by the Contractor to the Owner, and a copy of the Contractor's report to his insurer 
of an accident must be provided to the Owner. 

F. Emergency Response:  The Contractor shall establish an Emergency Response 
Team made up of members of his work force.  Team members shall be trained, 
organized, and capable of responding in the event of an accident, fire, or other 
emergency.  The Contractor shall designate a site Safety Coordinator to train team 
members regarding the location and use of site-specific fire/life safety equipment.  
As a minimum requirement, members of the Emergency Response Team shall be 
knowledgeable in standard first aid and CPR techniques, fire extinguisher use, and 
evacuation procedures. 

G. Workmen Protection: The Contractor shall provide and maintain all safety measures 
necessary to properly protect workmen. 

H. Emergency Actions:  In an emergency affecting the safety of life, the work, or 
adjoining property, the Contractor, to prevent such threatened loss or injury without 
special instruction or authorization from the Owner or the Engineer, is hereby 
permitted to act at his discretion. 

B. Hazard Communication Act:  The Contractor shall comply with the Hazard 
Communication Standard promulgated by the Occupational Safety and 
Health Administration (OSHA No. 29 CFR 1910.1200).  This program 
ensures that all employers provide the information they need to inform and 
train employees properly and to design and put in place employee protection 
program.  It also provides necessary hazard information to employees so 
they can participate in, and support, the protective measures needed at their 
work place.  The contractor shall ensure that labels or other forms of warning 
are legible in English.  Employer having employees who speak other 
languages may add the information in their languages.  See OSHA 29 CFR 
1910.1200 for more details.  

1.5 WORK SUPERVISION AND COORDINATION 

A. Contractor's PCB Management Supervisor:  From the start of work through to the 
project completion, the Contractor shall have on-site a responsible and competent 
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supervisor.  The Supervisor shall be on site during all working hours.  When the 
Supervisor must leave site during work, a temporary Supervisor shall be appointed.   

1.6 CONTRACTOR QUALIFICATIONS 

A. All bidders shall submit a record of prior experience in PCB remediation projects, 
specifically including removal of PCB-containing materials listing no less than three 
(3) completed jobs in the past year, with all projects being of similar size and scope. 
The PCB Remediation Contractor shall list the experience and training of the project 
foremen and all on-site personnel. The information that should be included is as 
follows: 

20. Project Name and Address 
21. Owner's Name and Address 
22. Architect/Consultant 
23. Contract Amount 
24. Date of Completion 
25. Extras and Changes 

B. Submit a written statement regarding whether the PCB Remediation Contractor has 
ever been found out-of-compliance with federal or state regulations pertaining to 
worker protection, removal, transport, or disposal. 

1.7 GENERAL REQUIREMENTS 

A. The PCB Remediation Contractor shall furnish all labor, materials, facilities, 
equipment, installation services, employee training, notifications, permits, licenses, 
certifications, agreements and incidentals necessary to perform the specified work. 
Work shall be performed in accordance with the contract documents, the latest 
regulations from the Occupational Safety and Health Administration (OSHA), the 
United States Environmental Protection Agency (US EPA), and all other applicable 
federal, state and local agencies. Whenever the requirements of the above 
references conflict or overlap, the more stringent provision shall apply. 

B. All project personnel engaged in the work covered under this section shall be trained 
in accordance with OSHA Regulations 29 CFR 1910.1000 and 29 CFR 1910.1200. 
It should also be noted that work associated with PCB removal may also involve 
exposure to PCBs during demolition and removal activities specified herein and the 
PCB Remediation Contractor shall perform required exposure assessment for 
PCBs. 

C. The PCB Remediation Contractor shall provide a Project Health and Safety Officer 
having a minimum of eight (8) hours of supervisor training in hazardous waste site 
operations in accordance with the requirements of 29 CFR 1910.1200. The 
supervisor must be on site at all times during remediation work.  This supervisor and 
other contractor representatives must attend a pre-remediation meeting to be 
scheduled by the building owner/owners representative.   

D. This section specifies the procedures for removal of existing materials containing 
polychlorinated biphenyls (PCB), equal to or greater than (>)50 parts per million 
(ppm), in the form of:  
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 The contractor must protect all ground/other surfaces from possible 
contamination. All ground surfaces must be protected with plywood and a 
layer of 10-mil reinforced polyethylene sheeting. The contractor will pay for 
all contamination/remediation/ abatement of interior and exterior surfaces, 
including ground surfaces if the Owner deems they have contaminated these 
surfaces. 

 The contractor must dispose of Remediation Waste (segregated adjacent 
materials, materials from remediation - suits, polyethylene sheeting, 
towels/rags, respirator cartridges, etc.) in addition to the Bulk Product Waste. 

E. Disturbance or removal of polychlorinated biphenyls (PCB) containing materials may 
cause a health hazard to workers and building occupants. The PCB Remediation 
Contractor shall disclose to all of his workers, supervisory personnel, subcontractors 
and consultants who will be at job site of the seriousness of the hazard and of 
proper work procedures which must be followed.  

F. Where in the performance of the work, workers, supervisory personnel, 
subcontractors, or consultants may encounter, disturb or otherwise function in the 
immediate vicinity of polychlorinated biphenyls (PCB) containing materials, 
appropriate, continuous measures as necessary to protect all workers from the 
hazard of exposure shall be taken. Such measures shall include the procedures and 
methods described herein, regulations of the OSHA, US EPA, and local 
requirements as applicable. 

G. The PCB Remediation Contractor shall employ a Competent Person (Supervisor) 
with at least three (3) years’ experience on projects of similar scope and magnitude 
who shall be responsible for all work involving PCB remediation as described in the 
specifications and defined in applicable regulations, and have full time daily 
supervision of the same. The Supervisor shall be the Competent Person as defined 
by OSHA regulations and have experience in the proper removal and disposal of 
PCB-Containing Materials. 

H. The PCB Remediation Contractor shall allow the work of this contract to be 
inspected, if required, by local, state, federal, and any other authorities having 
jurisdiction over such work. The PCB Remediation Contractor shall immediately 
notify the Owner and Consultant and shall maintain written evidence of such 
inspection for review by the Owner and Consultant. 

I. The PCB Remediation Contractor shall incur the cost of all fines resulting from 
regulatory non-compliance as issued by federal, state, and local agencies. The PCB 
Remediation Contractor shall incur the cost of all work requirements mandated by 
federal, state, and local agencies as a result of regulatory non-compliance or 
negligence. 

J. The PCB Remediation Contractor shall immediately notify the Owner and 
Consultant of the delivery of all permits, licenses, certificates of inspection, of 
approval, or occupancy, etc., and any other such instruments required under codes 
by authorities having jurisdiction, regardless of who issued, and shall cause them to 
be displayed to the Owner and Consultant for verification and recording. 
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K. The PCB Remediation Contractor shall provide enough labor to guarantee 
completion of the work within the time frame given and within the normal operating 
hours of the buildings. 

L. Note the work in this section is subject to TSCA regulation 40 CFR 761 for materials 
containing >50/1 ppm (PCB-Containing Materials). The Contractor is responsible for 
notifying applicable regulatory agencies of the work to be performed.  

M. The general/remediation contractors shall only use heavy equipment operators that 
have proper hazwoper training when disturbing/removing/moving and packing PCB 
containing materials. 40 hour hazwoper training and annual refresher training is 
required for operators handling PCB containing/contaminated materials. All 
operators must also have current medicals, fit test data and wear respirators during 
work. Respirator usage can be suspended if personal air sampling shows 
appropriate air concentrations complying with OSHA.   

1.8 DEFINITIONS 

A. The following definitions as used within this technical specification as well as 
references to specific sections of the Code of Federal Regulation section 40 CRF 
Part 761 are provided. Definitions are extracted in part from 40 CFR Part 761.3, for 
full definitions refer to the specified section of regulations. 

1. CERCLA means the Comprehensive Environmental Response, 
Compensation, and Liability Act (42 U.S.C. 9601-9657). 

2. Chemical waste landfill means a landfill at which protection against risk of 
injury to health or the environment from migration of PCBs to land, water, or 
the atmosphere is provided from PCBs and PCB Items deposited therein by 
locating, engineering, and operating the landfill as specified in §761.75. 

3. Cleanup Site means the areal extent of contamination and all suitable areas 
in very close proximity to the contamination necessary for implementation of 
a cleanup of PCB remediation waste, regardless of whether the site was 
intended for management of waste. 

4. Containment means the enclosure within the building which establishes a 
contaminated area and surrounds the location where PCB and/or other toxic 
or hazardous substance removal is taking place and establishes a Control 
Work Area. 

5. Designated Facility means the off-site disposer or commercial storer of PCB 
waste designated on the manifest as the facility that will receive a 
manifested shipment of PCB waste. 

6. Disposal means intentionally or accidentally to discard, throw away, or 
otherwise complete or terminate the useful life of PCBs and PCB Items. 
Disposal includes spills, leaks, and other uncontrolled discharges of PCBs 
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as well as actions related to containing, transporting, destroying, degrading, 
decontaminating, or confining PCBs and PCB Items. 

7. DOT means the United States Department of Transportation. 

8. EPA identification number means the 12-digit number assigned to a facility 
by EPA upon notification of PCB waste activity under §761.205. 

9. Excluded PCB products means PCB materials which appear at 
concentrations less than 50 ppm as defined in 40 CFR §761.3. 

10. Fixed Object means mechanical equipment, electrical equipment, fire 
detection systems, alarms, and all other fixed equipment, fixtures or other 
items which cannot be removed from the work area. 

11. Generator of PCB waste means any person whose act or process produces 
PCBs that are regulated for disposal under subpart D of 40 CFR Part 761, or 
whose act first causes PCBs or PCB Items to become subject to the 
disposal requirements of subpart D, or who has physical control over the 
PCBs when a decision is made that the use of the PCBs has been 
terminated and therefore is subject to the disposal requirements of subpart 
D. Unless another provision of 40 CFR Part 761 specifically requires a site-
specific meaning, "generator of PCB waste" includes all of the sites of PCB 
waste generation owned or operated by the person who generates PCB 
waste. 

12. HEPA means High Efficiency Particulate Air filtration efficiency of 99.97 
percent down to 0.3 microns. Filtration provided on specialized vacuums and 
air filtration devices to trap particles. 

13. High occupancy area means any area where PCB remediation waste has 
been disposed of on-site and where occupancy for any individual not 
wearing dermal and respiratory protection for a calendar year is: 840 hours 
or more (an average of 16.8 hours or more per week) for non-porous 
surfaces and 335 hours or more (an average of 6.7 hours or more per week) 
for bulk PCB remediation waste. Examples could include a residence, 
school, day care center, sleeping quarters, a single or multiple occupancy 40 
hours per week work station, a school class room, a cafeteria in an industrial 
facility, a control room, and a work station at an assembly line. 

14. Incinerator means an engineered device using controlled flame combustion 
to thermally degrade PCBs and PCB Items. Examples of devices used for 
incineration include rotary kilns, liquid injection incinerators, cement kilns, 
and high temperature boilers. 

15. Laboratory means a facility that analyzes samples for PCBs and is 
unaffiliated with any entity whose activities involve PCBs. 
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16. Liquid PCBs means a homogenous flowable material containing PCBs and 
no more than 0.5 percent by weight non-dissolved material. 

17. Low occupancy area means any area where PCB remediation waste has 
been disposed of on-site and where occupancy for any individual not 
wearing dermal and respiratory protection for a calendar year is: less than 
840 hours (an average of 16.8 hours per week) for non-porous surfaces and 
less than 335 hours (an average of 6.7 hours per week) for bulk PCB 
remediation waste. Examples could include an electrical substation or a 
location in an industrial facility where a worker spends small amounts of time 
per week (such as an unoccupied area outside a building, an electrical 
equipment vault, or in the non-office space in a warehouse where occupancy 
is transitory). 

18. Manifest means the shipping document EPA form 8700-22 and any 
continuation sheet attached to EPA form 8700-22, originated and signed by 
the generator of PCB waste in accordance with the instructions included with 
the form and subpart K of this part. 

19. Mark means the descriptive name, instructions, cautions, or other 
information applied to PCBs and PCB Items, or other objects subject to 
these regulations. 

20. Marked means the marking of PCB Items and PCB storage areas and 
transport vehicles by means of applying a legible mark by painting, fixation 
of an adhesive label, or by any other method that meets the requirements of 
these regulations. 

21. Municipal solid wastes means garbage, refuse, sludges, wastes, and other 
discarded materials resulting from residential and non-industrial operations 
and activities, such as household activities, office functions, and commercial 
housekeeping wastes. 

22. Non-liquid PCBs means materials containing PCBs that by visual inspection 
do not flow at room temperature (25°C or 77°F) or from which no liquid 
passes when a 100 g or 100 ml representative sample is placed in a mesh 
number 60 ±5 percent paint filter and allowed to drain at room temperature 
for 5 minutes. 

23. Non-porous surface means a smooth, unpainted solid surface that limits 
penetration of liquid containing PCBs beyond the immediate surface. 
Examples are: smooth un-corroded metal; natural gas pipe with a thin 
porous coating originally applied to inhibit corrosion; smooth glass; smooth 
glazed ceramics; impermeable polished building stone such as marble or 
granite; and high density plastics, such as polycarbonates and melamines 
that do not absorb organic solvents. 

24. On site means within the boundaries of a contiguous property unit. 



6 October 2023 Lakeland Central School District 
Construction Documents                            Capital Project Improvements-Middle Schools 
Copper Beech Middle School       SED 66-24-01-06-0-012-025

PCB Caulk/Sealant Removal and Disposal 02 84 00-10 

25. PCB and PCBs means any chemical substance that is limited to the biphenyl 
molecule that has been chlorinated to varying degrees or any combination of 
substances which contains such substance. Refer to §761.1(b) for 
applicable concentrations of PCBs. PCB and PCBs as contained in PCB 
items are defined in §761.3. For any purposes under this part, inadvertently 
generated non-Aroclor PCBs are defined as the total PCBs calculated 
following division of the quantity of mono-chlorinated biphenyls by 50 and di-
chlorinated biphenyls by 5. 

26. PCB Article means any manufactured article, other than a PCB Container, 
that contains PCBs and whose surface(s) has been in direct contact with 
PCBs. "PCB Article" includes capacitors, transformers, electric motors, 
pumps, pipes and any other manufactured item (1) which is formed to a 
specific shape or design during manufacture, (2) which has end use 
function(s) dependent in whole or in part upon its shape or design during 
end use, and (3) which has either no change of chemical composition during 
its end use or only those changes of composition which have no commercial 
purpose separate from that of the PCB Article. 

27. PCB Article Container means any package, can, bottle, bag, barrel, drum, 
tank, or other device used to contain PCB Articles or PCB Equipment, and 
whose surface(s) has not been in direct contact with PCBs. 

28. PCB Bulk Product Waste means waste derived from manufactured products 
containing PCBs in a non-liquid state, at any concentration where the 
concentration at the time of designation for disposal is >50 ppm PCBs. PCB 
bulk product waste does not include PCBs or PCB Items regulated for 
disposal under §761.60(a) through (c), §761.61, §761.63, or §761.64. PCB 
bulk product waste is further defined in 40 CFR §761.3. Note in accordance 
with October 2012 re-interpretation from the U.S. Environmental Protection 
Agency (EPA), adjacent porous materials in contact with PCB Bulk Products 
shall be considered PCB Bulk Product Material for disposal purposes. 

29. PCB Capacitor means any capacitor that contains >500 ppm PCB. 
Concentration assumptions applicable to capacitors appear under §761.2. 

30. PCB Container means any package, can, bottle, bag, barrel, drum, tank, or 
other device that contains PCBs or PCB Articles and whose surface(s) has 
been in direct contact with PCBs. 

31. PCB-Contaminated means a non-liquid material containing PCBs at 
concentrations >50 ppm but < 500 ppm; a liquid material containing PCBs at 
concentrations >50 ppm but < 500 ppm or where insufficient liquid material 
is available for analysis, a non-porous surface having a surface 
concentration >10 pg/100 cm2 but < 100 pg/100 cm2 , measured by a 
standard wipe test as defined in §761.123. 

32. PCB Equipment means any manufactured item, other than a PCB Container 
or a PCB Article Container, which contains a PCB Article or other PCB 
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Equipment, and includes microwave ovens, electronic equipment, and 
fluorescent light ballasts and fixtures. 

33. PCB Item means any PCB Article, PCB Article Container, PCB Container, 
PCB Equipment, or anything that deliberately or unintentionally contains or 
has as a part of it any PCB or PCBs. 

34. PCB Remediation Waste means waste containing PCBs as a result of a 
spill, release, or other unauthorized disposal, at the following concentrations: 
Materials disposed of prior to April 18, 1978, that are currently at 
concentrations >50 ppm PCBs, regardless of the concentration of the 
original spill; materials which are currently at any volume or concentration 
where the original source was >500 ppm PCBs beginning on April 18, 1978, 
or >50 ppm PCBs beginning on July 2, 1979; and materials which are 
currently at any concentration if the PCBs are spilled or released from a 
source not authorized for use under this part. PCB remediation waste means 
soil, rags, and other debris generated as a result of any PCB spill cleanup, 
as further defined in 40 CFR §761.3. 

35. PCB waste(s) means those PCBs and PCB Items that are subject to the 
disposal requirements of subpart D in 40 CFR Part 761. 

36. Porous surface means any surface that allows PCBs to penetrate or pass 
into itself including, but not limited to, paint or coating on metal; corroded 
metal; fibrous glass or glass wool; unglazed ceramics; ceramics with a 
porous glaze; porous building stone such as sandstone, travertine, 
limestone, or coral rock; low-density plastics such as Styrofoam and low-
density polyethylene; coated (varnished or painted) or uncoated wood; 
concrete or cement; plaster; plasterboard; wallboard; rubber; fiberboard; 
chipboard; asphalt; or tar paper. For purposes of cleaning and disposing of 
PCB remediation waste, porous surfaces have different requirements than 
nonporous surfaces. 

37. RCRA means the Resource Conservation and Recovery Act (40 U.S.C. 
6901 et seq.). 

38. Standard wipe sample means a sample collected for chemical extraction and 
analysis using the standard wipe test as defined in §761.123. Except as 
designated elsewhere in part 761, the minimum surface area to be sampled 
shall be 100 cm2. 

39. Storage for disposal means temporary storage of PCBs that have been 
designated for disposal. 

40. SW-846 means the document having the title "SW-846, Test Methods for 
Evaluating Solid Waste," 

41. Totally enclosed manner means any manner that will ensure no exposure of 
human beings or the environment to any concentration of PCBs. 
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42. Transfer facility means any transportation-related facility including loading 
docks, parking areas, and other similar areas where shipments of PCB 
waste are held during the normal course of transportation. Transport 
vehicles are not transfer facilities under this definition, unless they are used 
for the storage of PCB waste, rather than for actual transport activities. 
Storage areas for PCB waste at transfer facilities are subject to the storage 
facility standards of §761.65, but such storage areas are exempt from the 
approval requirements of §761.65(d) and the recordkeeping requirements of 
§761.180, unless the same PCB waste is stored there for a period of more 
than 10 consecutive days between destinations. 

43. Transporter of PCB waste means, for the purposes of subpart K of 40 CFR 
Part 761, any person engaged in the transportation of regulated PCB waste 
by air, rail, highway, or water for purposes other than consolidation by a 
generator. 

44. Transport vehicle means a motor vehicle or rail car used for the 
transportation of cargo by any mode. Each cargo-carrying body (e.g., trailer, 
railroad freight car) is a separate transport vehicle. 

45. TSCA means the Toxic Substances Control Act (15 U.S.C. 2601 et seq.). 

1.9 SUBMITTALS 

i) See Appendix "A" for submittal requirements. 

1.10 REGULATIONS AND STANDARDS 

A. The PCB Remediation Contractor shall be solely responsible for conducting this 
project and supervising all work in a manner that will be in conformance with all 
federal, state, and local regulations and guidelines pertaining to PCB Containing 
Material removal. Specifically, The PCB Remediation Contractor shall comply 
with the requirements of the following as applicable to the work to be performed: 

1. Toxic Substance Control Act (TSCA) (40 CFR Part 761). 

2. Comprehensive Environmental Response, Compensation, and Liability Act 
(Superfund Law). 

3. Department of Transportation (DOT) regulations - DOT regulation HM-181 
regulates transportation of hazardous materials, including PCBs. 

4. Occupational Safety and Health Administration (OSHA) - OSHA regulates 
workers' safety and exposure to a variety of chemicals including PCBs. 

5. Life Safety Code (NFPA); and 

6. Local health and safety codes, ordinances or regulations pertaining to 
hazardous materials remediation and all national codes and standards 
including ASTM, ANSI, and Underwriter's Laboratories. 

PART 2 – MATERIALS, TOOLS, AND EQUIPMENT & PERSONNEL PROTECTION 
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2.1 EQUIPMENT 

A. General:  Equipment provided under this section shall conform to applicable federal 
and state regulations, local codes, and the requirements specified herein. 

B. Spraying Equipment:  Equipment used to apply amended water shall be of a low-
pressure type to prevent disturbance of the caulk prior to physical controlled 
removal.   

C. Vehicles:  Trucks or Vans used for the transportation of waste shall be enclosed and 
suitable for loading, temporary storage, transit, and unloading of waste without 
exposure to persons or property. 

D. Fall Protection Equipment:  Certified and approved equipment to be used by trained 
personnel when working at elevation to protect against falling from an elevated work 
area. 

E. Fire Extinguisher:  Type "ABC" dry chemical extinguisher or a combination of 
several extinguisher of NFPA recommended types for the fire hazard exposures in 
each extinguisher location shall be provided.  Minimum size of extinguisher shall be 
4-A, and 40-B:C.  Supply a minimum of one extinguisher for every 1,000 square feet 
of floor area, with a maximum travel distance to an extinguisher of 75-feet.  Supply 
at least one extinguisher in any decontamination and work area.  

F. Water Treatment System:  A system capable of treating and retaining PCBs shall be 
provided if required by Articles 3.04 to 3.06 or otherwise proposed by the 
Contractor. 

G. Carts:  Provide watertight wheeled carts with tight fitting lids suitable for movement 
of non-contaminated waste or bagged waste from the work area to the waste 
storage container or transport vehicle. 

H. Power Tools:  Provide power tools necessary to complete the Work.  Article 3.04 
prohibits the use of power tools used directly for caulk removal unless information 
on proposed tool model and design is submitted in advance for approval by the 
Owner and tools are equipped with a dust collection system including an attached 
shroud connected to a HEPA vacuum system for capture of dust.  

2.2 WORKER PROTECTIVE CLOTHING AND EQUIPMENT 

A. General:  Protective clothing and equipment shall protect the workers and prevent 
dust migration as determined in the Health and Safety Plan. 

B. Protective Clothing:  Workers shall be provided with sufficient sets of properly fitting 
protective clothing and equipment. 

1. The Contractor shall provide authorized visitors including the Owner's 
Environmental Consultant suitable properly fitting protective disposable 
clothing and equipment (up to four sets per 8-hour shift) whenever they are 
required to enter the work area. 
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C. Equipment:  Eye protection and hard hats required for job conditions or by 
applicable safety regulations shall be provided. 

D. Respiratory Protection:  The Contractor shall be solely responsible for providing 
adequate respiratory protection at all times for all individuals, if and whenever the 
Contractor’s Health and Safety Plan calls for such protection.  Types of respirators 
used shall be approved by MSHA/NIOSH in accordance with OSHA Standard 29 
CFR 1910.134.  The Contractor shall provide workers with individually issued and 
marked respiratory equipment suitable for the exposure level(s) in the work area(s), 
as specified in OSHA Standard 29 CFR 1910.1000 and any other applicable 
standards. Where respirators with disposable filter parts are employed, the 
Contractor shall provide sufficient filter parts for replacement as necessary or as 
required by the applicable regulation. 
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PART 3 - EXECUTION 

3.1 PRECAUTIONS AGAINST PCB CAULKING CONTAMINATION 

A. General 

1. Provide precautions against PCB contamination when caulking materials are 
disturbed or removed.  Provide all necessary precautions for all construction 
personnel to prevent PCB exposure and/or environmental contamination.   

2. Personnel performing the work must receive OSHA awareness training and 
training on work practices related to PCB disturbances and handling. 
Training on work practices will include, but not be limited to, hazards, hazard 
control procedures the prohibition on mechanical saw cutting or grinding of 
caulking material, removal using only manual hand implements (e.g., knife 
cutting) and wet scraping, caulk removal prior to cutting building 
components, dust control measures, waste labeling/ management, security, 
cleanup and other SCA and regulatory required work practices. Personnel 
managing New York State hazardous waste containing greater than 50 ppm 
of PCBs shall be trained in hazardous waste management. 

3. The Contractor shall consider potential PCB hazards and prepare a PCB 
Management Plan and a Health and Safety.  PCBs shall be handled such 
that no skin contact or release to the building or the environment occurs. 
Proper handling, storage and disposal of PCB-containing waste shall be 
performed by the Contractor in accordance with all applicable regulations, 
including, but not limited to 40 CFR 761, 6 NYCRR 371 and 6 NYCRR 373. 

4. The Contractor shall prepare a PCB remediation self-implementation plan 
and submit it to EPA for review and approval. 

B. Dust Control 

1. Exterior of Building 

a. Prior to beginning any exterior caulk or window removal, 6-mil fire-
retardant poly protection shall be placed on all grade areas including 
under scaffolding to collect dust and debris that may contain 
caulking.  Such protection shall also be placed on roofs and on top of 
side walk bridges in the vicinity of the work area. Plastic shall be 
extended from the building to a distance of 15 feet from the building 
and at least 15 feet laterally beyond on each side of the work.  Joints 
must be taped or otherwise secured to maintain coverage of the 
required areas and prevent plastic from the effects of wind or rain. 

b. Access to the lined area will be restricted by posting temporary 
barriers and signs which read “WARNING: Authorized Personnel 
Only” along with any other required signs (e.g., for ACM/Lead).   

c. Waste shall be removed from the plastic sheeting at the end of each 
shift, at a minimum, and before any high wind conditions occur. 
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C. Cleaning 

1. Daily cleaning shall be performed in accordance with this Specification 
Section.  However, during removal of caulking or renovation/demolition of 
material that may have caulking attached, the following procedure is to be 
followed when the construction task is completed and at the end of each 
work day to prevent contamination during the renovation/demolition process. 

a. The cleaning process shall consist of vacuuming (with a HEPA filter), 
wet wiping/mopping and a repeated vacuuming (with a HEPA filter) 
of the entire indoor work area. All surfaces in and around the work 
area must be free of dust generated during the work. 

b. All dust, debris or waste associated with or generated by the removal 
and renovation/demolition of building material with caulk shall be 
removed from interior and exterior work areas. Final cleanup shall 
ensure that the area is left cleaner than original conditions found and 
no trace of the renovation/demolition activity is to be left behind. 

c. Clean all tools and equipment before removal from the work area by 
HEPA vacuuming and wet wiping. 

d. Cleanup shall begin at the far end of the work area and move 
towards the entrance to the work area, vacuuming floors last. 

2. During removal of caulking or renovation/demolition of material that may 
have caulking attached, the following procedure is to be followed when the 
construction task is completed: 

a. Complete all daily cleaning tasks. 

b. All unwrapped vertical and horizontal surfaces and lighting fixtures 
inside the barrier will be cleaned of dust and dirt.  

c. HEPA vacuums will be emptied and the HEPA filter element 
replaced at the end of work at this school (and whenever else 
needed) inside the work area before final cleanup in a manner which 
minimizes the reentry of contaminants into the workplace.  HEPA 
dust, debris and filter media from the work involving PCB-containing 
caulk will be containerized and managed as PCB waste.  

e. Remove dust mats, construction paper, dust barriers and other 
protective sheeting by misting with water, detaching it, folding it dirty 
side inward, and either taping to seal it or sealing it in heavy-duty 
bags. Sheeting separating contaminated rooms from non-
contaminated rooms must remain in place until after removing other 
sheeting.  Dispose of as waste. 

f. Clean interior walls starting at the ceiling and working down to the 
floor by either HEPA vacuuming or wiping with a damp cloth. 
Thoroughly HEPA vacuum all remaining surfaces and objects in the 
work area, including furniture and fixtures. The HEPA vacuum must 
be equipped with a beater bar when vacuuming carpets and rugs. 
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g. Wipe all remaining surfaces and objects in interior work areas, 
except for carpeted or upholstered surfaces, with a damp cloth. Mop 
uncarpeted floors thoroughly, using a mopping method that keeps 
the wash water separate from the rinse water, such as the 2-bucket 
mopping method or wet mopping system (i.e., mop head designed to 
be used with disposable absorbent cleaning pads, a reservoir for 
cleaning solution, and a built-in mechanism for distributing cleaning 
solution onto a floor, or a method of equivalent efficacy). 

h. Visually inspect the area for any remaining dust or debris. Vacuum 
(with HEPA filter) and wet wipe until space is clean.   

3.2 MAINTENANCE OF DUST CONTROLS 

A. Ensure that dust barriers and plastic linings are effectively sealed and taped.  Repair 
damaged barriers and remedy defects immediately upon their discovery.  Visually 
inspect dust controls at the beginning and end of each work period.   

B. Visually inspect non-work areas for dust leakage.  Check the floor below, ceiling and 
walls, and view beneath/or around the dust controls, for signs of leakage.  Perform 
the visual inspection a minimum of twice each 8-hour work shift. 

3.3 REMOVAL OF PCB-CONTAINING CAULKING/GLAZING PUTTY  

A. All Caulk Removal 

1. Removal of building components shall be performed in accordance with the 
following procedures after all precautions and indoor and outdoor dust 
controls are in place.  

a. Effective dust control must be maintained in any wind and weather 
conditions.  Exterior windows, doors and caulk shall not be removed 
when the National Weather Service forecasts winds in excess of 15 
miles per hour and ground plastic shall be rolled up and secured to 
prevent the spread of debris and dust to the building and the 
environment.  

b. All PCB containing caulking removal from the building, windows, 
doors and other surfaces within the scope of work shall be by wet 
manual tool removal methods in the work area set up with dust 
controls.  Caulking to be removed shall be misted with amended 
water, scored with a razor/knife at the point of contact with the 
building or component, and manually extracted with a pick and/or 
other manual tools. Mechanical cutting or grinding of caulking 
material is not permitted.  

c. Remove all accessible caulk from any building components which 
require cutting or dismantling to facilitate removal (such as window 
frames) prior to such cutting or dismantling.  

d. Segregate removed caulk which has been tested or is assumed to 
contain PCBs in excess of 50ppm from all other waste and debris 
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that does not contain greater than 50 ppm PCBs to minimize the 
quantity of New York State hazardous waste generated.  Remove 
waste caulk from the work area on a regular basis and at the end of 
each work day. 

e. Visually inspect all building components and surfaces remaining in 
place on the building to ensure that all visible pieces of caulk have 
been removed. Any residual caulk will be misted with amended water 
and manually scraped until all visible caulk is removed from the 
building.   

B. Waste Handling 

1. All waste or debris shall be placed in covered or sealed containers to ensure 
that dust is not dispersed during transport  Separate caulking and collected 
HEPA dust/debris containing caulking from other renovation/demolition 
debris to minimize the amount of hazardous waste. 

2. All wash water from caulk work shall be collected in appropriate containers 
and tested.  If necessary to minimize the quantity of New York State 
hazardous waste, it shall be treated, collected and containerized and 
characterized to determine how it may be disposed.  Waste water treatment 
solid wastes shall be placed in appropriate hazardous waste containers.  

3. Wash Water from PCB-Containing Caulk Activities 

The Contractor shall perform total PCB analysis to characterize all wash 
water in accordance with USEPA Publication SW-846 and 40 CFR 761 to 
confirm that is below the New York State hazardous waste threshold of 50 
ppm and determine if it is below the PCB Decontamination Standard of 3 
µg/L for discharge to a POTW (40 CFR 761.79(b)(1)(ii)).  Copies of all waste 
characterization analytic results shall be forwarded to the Owner. 

a. Contractor shall containerize wash waters from all PCB-containing 
caulk removal, dust control and cleaning. 

b. The Contractor shall propose a sampling and homogenization 
procedure to obtain one or more composite samples representative 
of all containers for disposal.   

c. Contractor shall collect a composite sample of all containerized wash 
waters from PCB-containing caulk removal, dust control and 
cleaning. All sampling shall be performed the waste storage area. 
Waste water treatment solid wastes 

d. If wash waste water is below 50 ppm PCBs, the Contractor shall 
dispose of it as Non-Hazardous, PCB Remediation Waste. If wash 
water is 50 ppm or above, the Contractor shall treat it to concentrate 
the PCBs (e.g., in filter solids or activated carbon), collect a 
composite sample of all treated waters and confirm it is below the 
above thresholds for Non-Hazardous Waste disposal or discharge. 
Waste water treatment solid wastes may be tested and characterized 
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prior to proper disposal or assumed to be PCB Remediation Waste 
and New York State Hazardous Waste. 

3.4 DISPOSAL OF WASTE WATER 

A. Waste Water Discharge to Sewer 

The Contractor may propose in the PCB Management Plan to discharge treated 
wash water to sewer after confirming that is below the PCB Decontamination 
Standard of 3 ug/L for discharge (40 CFR 761.79(b)(1)(ii)) and meeting the following 
provisions. 

1. The Contractor shall not dispose of water used for dust control, to wash 
surfaces, wash the work area or water used to assist in the removal of PCB-
containing caulk in the City sewer system without first obtaining a permit or 
determination that a permit is not required based on analysis for such 
disposal from the New York City Department of Environmental Protection 
(DEP).  Until such a permit is obtained, all water shall be containerized.  

2. The Contractor shall ensure that water is separated from solid waste and the 
method used for separation is clearly described in the DEP application.  

3. The Contractor shall test the water for the parameters listed below.  In 
addition, the Contractor may be asked by the DEP to test for other 
parameters not listed. 

a. Total Petro-Hydrocarbons 
b. pH 
c. RCRA Metals  
d. Cyanide 
e. Flashpoint 
f. Total Solids 
g. Total PCBs 

4. The permit application process is the responsibility of the Contractor, as well 
as the cost incurred by the water testing and analyses. 

3.5 DISPOSAL OF PCB WASTE AND DEBRIS 

A. Storage and Disposal 
1. Package and label waste 

a. PCB-Containing Drummed Caulk Waste, HEPA Dust and Wash 
Water Treatment Solid Wastes. 

1) Drummed waste shall be secured, labeled “Caution - 
Contains PCBs” and “Hazardous Waste” in accordance with 
the provisions of 40 CFR 761.45, 40 CFR 262.32 and 49 
CFR 172.304, and stored in a designated secured storage 
space on site. 

2) As the work progresses, remove contained PCB-waste 
containers from the work area and place in a lockable trailer, 
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dumpster, or other shipping container meeting DOT 
requirements for transport of PCB-containing waste. The 
waste container shall be lined with two layers of fire retardant 
plastic.  PCB-containing waste shall remain under the 
positive control of the Contractor and must never be left 
unattended in an area or on a vehicle where unauthorized 
persons could gain access. 

B. Building Components and Debris from Removals Free of Visible 
PCB-Containing Caulking (or <50 ppm PCBs by Analysis). These 
paragraphs apply to material where caulk is removed so building 
material will not become hazardous waste. 

1) This material shall be stored in a manner that shall not allow 
entry of any residual traces of hazardous material into the 
environment.  Leak-proof drums or portable bins, such as 
gondolas, are generally acceptable.  The lids of the drums, or 
the covers of the bins, shall be firmly secured.  The 
containers shall be kept out of flood plains or areas where 
run-off may occur.  Weather resistant labels using indelible 
ink warning of the potential hazards associated with the 
material shall be placed on the containers.  The containers 
shall be marked with the contents, tare weights of the 
containers, and the origin and date of collection of the 
material.   

2) Containers of materials to be disposed shall be labeled “Bulk 
PCB Remediation Wastes” in accordance with the applicable 
provisions of 40 CFR 761.45.   

c. Intact Building Components and Debris Where PCB-Containing 
Caulking was Not Removed 

1) This material shall be stored in a manner that shall not allow 
entry of any residual traces of hazardous material into the 
environment.  Leak-proof drums or portable bins, such as 
gondolas, are generally acceptable.  The lids of the drums, or 
the covers of the bins, shall be firmly secured.  The 
containers shall be kept out of flood plains or areas where 
run-off may occur.  Weather resistant labels using indelible 
ink warning of the potential hazards associated with the 
material shall be placed on the containers.  The containers 
shall be marked with the contents, tare weights of the 
containers, and the origin and date of collection of the 
material.   

2) Containers of materials to be disposed known to have a 
combined concentration below 50 ppm PCBs shall be labeled 
“PCB Bulk Product Wastes” in accordance with the 
applicable provisions of 40 CFR 761.45. Containers of 
materials to be disposed known or believed to have a 
combined concentration of 50 ppm PCBs or above shall also 
be labeled “Hazardous Waste” in accordance with the 
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applicable provisions of 40 CFR 262.32 and 49 CFR 
172.304. 

d. Drummed Wash Water 

1) Drummed Wash Water shall be secured, labeled “Wash 
Water” and stored in a designated secured storage space on 
site until test results appropriately categorize the waste 
water. 

2) Perform tests on waste water as per Article 3.04.D. 

3) Once the analytical results are received, if it will be disposed 
off-site, the container shall be labeled “Bulk PCB 
Remediation Wastes”, in accordance with the provisions of 
40 CFR 761.45.  If known or believed to have a combined 
concentration of 50 ppm PCBs or above, it shall also be 
labeled “Hazardous Waste” in accordance with the applicable 
provisions of 40 CFR 262.32 and 49 CFR 172.304. 

4) As the work progresses, containers shall remain under the 
positive control of the Contractor and must never be left 
unattended in an area or on a vehicle where unauthorized 
persons could gain access. 

e. All waste shall be disposed of in accordance with all applicable local, 
Federal, State and county Regulations.  Where required to be 
characterized, all laboratory analysis shall be conducted in an 
expeditious manner, with results not to exceed 48 hours turnaround. 

f. Based on waste characterization, additional markings and labels 
shall be affixed to waste containers to meet all applicable local, 
Federal, State and county Regulations for storage, transportation 
and disposal.  This includes, but is not limited to hazardous waste 
(i.e., if hazardous waste due to lead or >50 ppm PCBs), DOT and 
asbestos standards, when applicable to the waste characteristics. 

g. The contractor shall disclose to all waste transporters and disposers 
the characteristics of the waste and the history of waste generation 
prior to arranging for disposal.  Disposers of wastes that are free of 
visible PCB-containing caulking shall be advised that PCB-containing 
caulking was removed from these materials. 

h. As part of the PCB Management Plan, the Contractor shall submit to 
the Owner for approval information regarding the PCB containing 
waste hauler (waste transporter permits for all transit states), 
transport route and disposal site (waste disposal site permit) which 
demonstrates that they are authorized for transportation and disposal 
of the waste.  The Contractor shall submit evidence that disposers of 
wastes that are free of visible PCB-containing caulking due to 
caulking removal were advised that PCB-containing caulking was 
removed from these materials. This can take the form of disposer 
waste profiles and disposer approvals, 15 day advance notifications 
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of solid waste landfills of disposal of PCB Bulk Product Waste or 
PCB Remediation Waste (per 40 CFR 761.61(a)(5)(i)(B)(2)(iv) and 
761.62(b)(4)) or equivalent documentation. 

3. Storage of waste on site 

a. Site storage involves grouping of materials by particular work site, 
even though the physical location of the storage site may be 
separate from the work site itself.  Regardless of the location of the 
storage site, the requirements remain constant. 

b. The site shall be secure.  The storage site shall be in a suitable 
location, acceptable to the Owner.  Storage sites shall be on well-
drained ground that is not subject to flooding (40 CFR Part 264.18).  
The area shall be enclosed by a fence or a designated locked area, 
and prominent warning signs shall be displayed around the 
perimeter.  If the same storage site is also used for equipment and 
supplies, the waste containers shall be segregated within the site.  
This can be accomplished by placing all the debris material in 
assigned area within the secured site and surrounding this area with 
a temporary "fence" of ribbons or thin rope.  Identification and 
warning signs shall be posted where the material is being stored, 
and all drums shall be placed on pallets or dunnage to prevent 
corrosive attack from moist soil.  The containers shall be arranged so 
that the labels are visible at all times. The site shall be adequately 
protected from vandalism or unauthorized access by the public (40 
CFR Part 264.14).  A warning sign shall be posted where the waste 
is being stored, this sign shall read: 

"HAZARDOUS WASTE STORAGE AREA 
NO SMOKING OR EATING"

Note:  At the completion of each work shift all hazardous or 
suspected- hazardous waste generated shall be stored in a suitable 
container that will prevent unauthorized access to the public.  The 
container shall be constructed with rigid construction materials and 
have a lockable access door.  If this is not feasible, the Contractor 
shall arrange for the removal of the material each day of the project. 

4. Transportation requirements 

a. The Contractor shall warrant and represent that the entity providing 
waste transportation services shall possess a valid Waste Hauler's 
permit issued pursuant to the New York State Department of 
Environmental Conservation (NYSDEC) regulations, 6 NYCRR Part 
364.  In addition, if the waste is to be transported and disposed of out 
of New York State, permits from those states through which the 
waste will be transported and for where it will be disposed may be 
required.  It is the responsibility of the Contractor to determine which 
permits are required and to provide such permits for review and 
approval of the Owner. 
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5. Additional disposal requirements 

a. The Contractor shall warrant and represent that all entities and/or 
individuals involved in the work shall possess all permits and/or 
licenses required under 40 CFR 761, 6 NYCRR 371 and 373, as well 
as any other federal, state or local permits or licenses required for 
removal, packaging, transportation and disposal of PCB containing 
waste. 

b. All PCB containing waste materials removed hereunder shall be 
lawfully treated and disposed by the Contractor at an Environmental 
Protection Agency (EPA) permitted treatment, storage, and disposal 
(TSD) facility or (if not hazardous waste) disposed in a permitted 
solid waste landfill in accordance with all applicable federal and state 
regulations. 

c. All wastes, drums, and other items removed hereunder shall be 
lawfully treated and/or disposed of by Contractor within thirty (30) 
days after removal from the site.  The Contractor shall provide 
generator copy of the completed shipping documents for all PCB 
containing waste removed (for both hazardous and non-hazardous 
waste), which contain the information required under 40 CFR Part 
262 Subpart B (hereinafter the "Manifest Form"), 40 CFR 761 and 6 
NYCRR Part 372 to the Owner within 24-hours of the signing of the 
shipping papers by fax or email or via alternate means when directed 
by the Owner. 

d. For hazardous wastes, the Owner will forward copies of the manifest 
(upon receipt from the Contractor) to the generator state and 
disposal states.  Also forward Certificates of Disposal which specify 
where each component of all wastes removed from the Owner's 
property is ultimately treated or disposed.  Such Certificates shall 
include references to the Manifest Form for the shipment as well as 
address and EPA identification numbers for the generator facility. 

e. Contractor shall submit evidence to the Owner that those 
preparing/signing manifests have received DOT Hazardous Materials 
Shipping Training (initial and refresher every 3 years). 

f. Facilities or transporters which the Contractor intends to use to treat 
and/or dispose of PCB containing waste picked up hereunder shall 
be approved for use by the Owner prior to any delivery of waste by 
Contractor to such TSD facility.  The Owner reserves the right to 
inspect the Contractor's transporters, equipment, equipment storage 
facility and TSD facility at any time. 

g. Should any problems arise regarding the TSD facility chosen to 
accept the waste for treatment and disposal that would require the 
return of waste to the Owner, or should such TSD facility violate any 
environmental law or regulation which would result in any regulatory 
enforcement action, the Contractor shall immediately notify the 
Owner in writing of such situation, identify an alternative TSD and 
obtain written approval from the Owner for disposal at such TSD. 
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h. PCB-containing wastes shall be disposed at facilities licensed for the 
waste categories as shown below and described in this Article. 

PCB Concentrations and Waste 
Type 

PCB Bulk 
Product 
Waste 

PCB 
Remediati
on Waste 

NYS 
Hazardous 

Waste 
(HW) 

NYS Non-
Haz. 

Waste 
(Municipal 
Land Fill) 

Construction 
& Demolition 
(C&D) Waste

Caulk < 50 ppm X1

Caulk Waste ≥ 50 ppm (caulk 
/dust, no building materials)

X X 

Caulk on Bldg. Material Waste 
(<50 ppm in composite waste; 
≥50 ppm in caulk) 2

X ---3 X3

Caulk on Bldg. Material Waste 
(≥50 ppm in composite waste; 
≥50 ppm in caulk)

X X 

Bldg Material Waste <50 ppm 
with caulk >50 ppm removed 
(for HW Minimization) 

X3,4 ---3,4 X3,4

Wash water <50 ppm X ---3,5 X33,5

Wash water ≥50 ppm X X 
ACM  (≥ 1% Asbestos)
TCLP >5 mg/L Lead 

Table Notes: 
1. If all caulk has < 50 ppm PCB (as well as non-ACM and < TCLP for lead), all waste can be 

treated as C&D waste. Components and debris that never contacted PCB caulking or glazing 
may also be considered “C&D” waste. 

2. NYS HW determination is based on combined average concentration of the entire building 
component/caulk waste.  Since the weight of caulk/glazing on even the lightest wooden windows 
is ≤3%, windows with <1650 ppm PCBs in caulk may be disposed as PCB Bulk Product Waste in 
a permitted municipal/solid waste landfill. 

3. Changes to HW (federal and NYS) if TCLP lead test results for painted building 
components/caulk are above 5 mg/L. 

4. If caulking is completely removed from building materials prior to disposal to minimize hazardous 
waste generation, it is considered PCB Remediation Waste.  Removal must lower the combined 
concentration of building material waste to <50 ppm to be non-hazardous and allow disposal in a 
municipal waste landfill. 

5. Wash waste water <50 ppm is non-hazardous and it may be managed by a permitted industrial 
waste treatment/disposal facility or, if <3 µg/L, the contractor may seek NYC DEP approval as 
described in the specifications for discharge to the sanitary sewer treatment (40 CFR 
761.79(b)(1)(ii)). 

6. The caulk waste from the project shall be handled, stored, transported and disposed of in 
accordance with all applicable rules and regulations, including 40 CFR Part 761, 6 NYCRR 371 
and 6 NYCRR 373. 
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B. LQG and SQG Hazardous Waste Management Requirements 

1. The contractor shall conduct the work using methods that do not result in the 
facility exceeding the hazardous waste Large Quantity Generator (LQG) or 
Small Quantity Generator (SQG) thresholds summarized below (considering 
any existing school waste generation) or shall meet all LQG or SQG 
compliance requirements and provide the Owner with all LQG or SQG 
documentation required to demonstrate compliance at least two weeks 
before exceeding the thresholds (or before the effective date of the 
requirement, e.g., biennial reports). 

a. Small Quantity Generator (SQG) — generates (in a calendar month) 
>100 kg and <1,000 kg of hazardous waste, ≤1 kg of acute 
hazardous waste, and ≤100 kg of acute hazardous waste spill 
residue or soil; and that also stores (at any time) ≤6,000 kg of 
hazardous waste, ≤1 kg acute hazardous waste and ≤100 kg of 
acute hazardous waste spill residue or soil. 

b. Large Quantity Generator (LQG) — generates (in a calendar month) 
≥1,000 kg of total hazardous waste or >1 kg of acute hazardous 
waste or >100 kg of acute hazardous waste spill residue or soil, or 
stores hazardous and acute hazardous wastes in greater quantities 
(at any time) than ≤6,000 kg of hazardous waste, ≤1 kg acute 
hazardous waste and ≤100 kg of acute hazardous waste spill residue 
or soil. 

2. The contractor shall notify the Owner in the PCB Management Plan if their 
methods are projected to result in exceeding the LQG and SQG thresholds.  
The contractor shall track the rate of hazardous waste generation and total 
quantity accumulated during the work and shall notify the Owner in advance 
of any situation that will result in exceeding the LQG and SQG thresholds. 

3. If the contractor will exceed the LQG or SQG thresholds, requirements 
contractor shall meet all applicable regulatory requirements including, but 
not limited to, the following: 

a. Operation and Maintenance Requirements. 

1) Adequate aisle space is maintained for emergency 
equipment access. 

2) Housekeeping is performed to minimize the possibility of fire, 
explosion or unplanned release. 

3) All personnel involved in hazardous waste handling have 
immediate access either directly or through visual or voice 
contact with another employee to a telephone, a hand-held 
two-way radio or other alarm/device, capable of summoning 
external emergency assistance. 

4) Weekly inspections of all hazardous waste storage areas are 
performed and documented. 
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b. Maintained and routinely test the following emergency equipment: 

1) Internal communications or alarm system capable of 
providing immediate emergency instruction (voice or signal). 

2) Telephone or hand-held two-way radio, capable of 
summoning emergency assistance from local police, fire or 
emergency responders. 

3) Portable fire extinguishers, fire control equipment, spill 
control equipment and decontamination equipment. 

4) Water at adequate volume and pressure to supply water 
hose streams, foam-producing equipment, automatic 
sprinklers or water spray systems. 

c. EPA Hazardous Waste Generator ID Number: 

1) Determine if there is an existing EPA hazardous waste 
generator identification number that must be used for waste 
manifests.  

2) If there is no existing EPA identification number, submit a 
“Notification of Regulated Waste Activity Form” (EPA Form 
8700-12 Revised 7/2006) to the Owner concurrent with the 
PCB Management Plan.  

d. Waste Minimization: 

1) Follow the requirements of this specification regarding 
minimizing the generation of Hazardous Waste and certify on 
hazardous waste manifests that there is a waste minimization 
“program is in place.”   

e. Training: 

1) All Personnel Handling Hazardous Waste: documented 
classroom instruction or on-the-job training directed by a 
person trained in hazardous waste management procedures 
on compliance with the requirements of 6 NYCRR 373-3.2.   

END OF SECTION 
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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. Foundation walls. 
3. Slabs-on-grade. 
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. Vapor barrier. 
c. Concrete sealer. 
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). 

03 30 00 
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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. 

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. 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. 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. 

B. 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. 
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C. 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.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. 

D. 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 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

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. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 
and as follows: 

a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 
sealed. 

B. 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. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips 3/4 by 3/4 inch, minimum. 

D. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. 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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F. 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. 

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): 

a. Fly Ash:  ASTM C 618, Class F or C. 
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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. 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. 

2.7 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. 

2.8 SEALED CONCRETE 

A. Sealer:  Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate 
materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete 
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. ChemMasters; Chemisil Plus. 
b. ChemTec Int'l; ChemTec One. 
c. Curecrete Distribution Inc.; Ashford Formula. 
d. Dayton Superior Corporation; Day-Chem Sure Hard Densifier (J-17). 
e. Euclid Chemical Company (The), an RPM company; Euco Diamond Hard. 
f. Kaufman Products, Inc.; SureHard. 
g. Laticrete International, Inc.; L&M Seal Hard. 
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h. Meadows, W. R., Inc.; LIQUI-HARD. 
i. Metalcrete Industries; Floorsaver. 
j. Nox-Crete Products Group; Duro-Nox. 
k. Vexcon Chemicals, Inc.; Vexcon StarSeal PS Clear. 

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. 

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: 
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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. 

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. 
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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. 
2. Combined Fly Ash and Pozzolan:  25 percent. 
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. 

2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Architectural Concrete Elements and Foundation Walls or Building Walls:  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. 
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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.. 

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 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 formwork is complete and properly secured prior to placing concrete. 
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 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 C, 1/2 inch for rough-formed finished surfaces without additional finish, 

permanently exposed. 

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. 
2. Do not use rust-stained steel form-facing material. 

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. 

M. For smooth-rubbed finish, provide uniform spacing and size of cone ties which break off at least 
1-1/2 inches from face of concrete and leave holes not more than 1-inch diameter in face of 
concrete. 
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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. 

3.4 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of  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. 

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 barrieraccording to ASTM E 1643 and manufacturer's written 
instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

3.6 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor barrierCorrect damage and reseal vapor barrier  before 
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. 

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. 
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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 beside piers integral with walls, near corners, and in concealed locations 
where possible. 

4. Roughen surface of hardened concrete, wet surface, and immediately pour fresh concrete 
against wet surface. 

C. Vertical Control Joints in Walls:  Space vertical control joints in walls that have any portion 
exposed to public view as shown on Drawings or, if not indicated, at 20 feet maximum. 

D. 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. 

E. 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. 
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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. 

F. 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. 

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. 
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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. 

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. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Correct and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

1. Apply to concrete surfaces exposed to public view, or to receive a rubbed finish, or to be 
covered with a coating or covering material applied directly to concrete. 
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C. 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 or 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. 

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 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 carpeting, vinyl composition tile, and linoleum. 

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. 
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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 carpet or 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. 

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. 
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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. 

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. 

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. 

G. Exposed Architectural Concrete Surfaces:  From time of pour, to Final Completion, protect all 
Architectural Concrete elements from damage, disfiguration, discoloration, staining, and all 
other types of damage which would affect the final appearance of the Architectural Concrete 
elements. Protection is to include, but is not limited to: 
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1. All hydraulic powered equipment must be diapered to avoid staining on the concrete. 
2. Drops cloths need to be placed under vehicles/equipment at all times. 
3. No pipe cutting machines shall be used on the slabs. 
4. Steel shall not be placed on slabs to avoid rust staining. 
5. Provide shields and other protective elements over Architectural Concrete elements. 

3.13 SEALED CONCRETE 

A. Sealer:  Prepare, apply, and finish sealer according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface corrective work. 

2. Do not apply to concrete that is less than 28 days old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; 
and repeat brooming or scrubbing.  Rinse with water; remove excess material until 
surface is dry.  Apply a second coat in a similar manner if surface is rough or porous. 

3.14 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. 

3.15 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. 
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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. 

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. 



Tetra Tech CAST-IN-PLACE CONCRETE 
Architects & Engineers Project No. 276721-23001 03 30 00 / Page 21 

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. 

3.16 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. 

2. 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. 

3. Verification of use of required design mixture. 

4. Concrete placement, including conveying and depositing. 

5. Curing procedures and maintenance of curing temperature. 

6. Verification of concrete strength before removal of shores and forms from beams and 
slabs. 

7. 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. 
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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; 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. 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. 

9. 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. 

10. 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. 
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11. 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. 

12. 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. 

13. 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. 

14. 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. 

15. 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. 

16. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

17. 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 03 33 00 - ARCHITECTURAL 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 architectural concrete including form facings, reinforcement 
accessories, concrete materials, concrete mixture design, placement procedures, and finishes. 

1.3 DEFINITIONS 

A. Cast-in-Place Architectural Concrete:  Formed concrete that is exposed to view on surfaces of 
completed structure or building and that requires special concrete materials, formwork, 
placement, or finishes to obtain specified architectural appearance. 

B. 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. 

C. Design Reference Sample:  Sample designated by Architect in the Contract Documents that 
reflects acceptable surface quality and appearance of cast-in-place architectural concrete. 

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. 

1. Form-facing panels. 
2. Rustication strips. 
3. Chamfer strips. 
4. Form sealer. 
5. Form-release agent. 
6. Form ties. 
7. Admixtures. 
8. Fiber reinforcement. 
9. Curing materials. 
10. Corrective mortar (industry name is Repair mortar). 

03 33 00 
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B. 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. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 
2. Include compressive strength test reports. 
3. Include all ingredient certifications and product data concurrently. 

 

C. Samples:  For each of the following materials: 

1. Form-facing panels. 
2. Form ties. 
3. Chamfers and rustications. 

1.6 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For the following: 

1. Cementitious materials. 

B. Material Test Reports:  For the following, by a qualified testing agency: 

1. Aggregates. 

C. Proposed curing method for all concrete elements. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C94/C94M requirements for production facilities and 
equipment. 

B. Installer Qualifications: An installer who has a minimum of 10 completed successful projects 
with similar Architectural Concrete installations. 

C. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C1077 
and ASTM E329 to perform material evaluation tests and to design concrete mixtures. 

1. Personnel performing laboratory tests shall be an 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 for Cast-in-Place Architectural Concrete:  Obtain each color, size, type, and 
variety of concrete material and concrete mixture from single manufacturer with resources to 
provide cast-in-place architectural concrete of consistent quality in appearance and physical 
properties. 
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E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specification for Structural Concrete,” Sections 1 through 5 and Section 6, 
"Architectural Concrete." 

2. ACI 303.1, "Specification for Cast-in-Place Architectural Concrete." 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. General:  Comply with Division 03 Section "Cast-in-Place Concrete" for formwork and other 
form-facing material requirements. 

B. Form-Facing Panels for As-Cast Finishes:  Exterior-grade plywood panels (minimum ¾” thick,) 
nonabsorptive, that will provide continuous, true, and smooth architectural concrete surfaces, 
medium-density overlay, Class 1, or better, mill-applied release agent and edge sealed, 
complying with DOC PS 1. 

C. Rustication Strips:  Metal, rigid plastic, or dressed wood with sides beveled and back kerfed; 
nonstaining; in longest practicable lengths. 

D. Chamfer Strips:  Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4 inch, 
minimum; nonstaining; in longest practicable lengths. 

E. Form Joint Tape:  Compressible foam tape; pressure sensitive; AAMA 800, 
"Specification 810.1, Expanded Cellular Glazing Tape"; minimum 1/4 inch thick. 

F. Form Joint Sealant:  Elastomeric sealant complying with ASTM C920, Type M or Type S, 
Grade NS, that adheres to form joint substrates. 

G. Form Sealer:  Penetrating, clear, polyurethane wood form sealer formulated to reduce 
absorption of bleed water and prevent migration of set-retarding chemicals from wood. 

H. Form-Release Agent:  Commercially formulated, colorless form-release agent that will not bond 
with, stain, or adversely affect architectural concrete surfaces and will not impair subsequent 
treatments of those surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

I. Form Ties:  Factory-fabricated, glass-fiber-reinforced plastic internally disconnecting or 
removable ties designed to resist lateral pressure of fresh concrete on forms and to prevent 
spalling of concrete on removal. 

1. Furnish glass-fiber-reinforced plastic ties, not less than 1/2 inch in diameter, of color to 
match Architect's sample. 
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2.2 STEEL REINFORCEMENT AND ACCESSORIES 

A. General:  Comply with Division 03 Section "Cast-in-Place Concrete" for steel reinforcement 
and other requirements for reinforcement accessories. 

B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded-wire fabric in place; manufacture according to CRSI's "Manual of 
Standard Practice." 

1. Where legs of wire bar supports contact forms, use gray, all-plastic or CRSI Class 1, 
gray, plastic-protected bar supports. 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement:  ASTM C150, Type I/II, white. 

B. Normal-Weight Coarse Aggregates:  ASTM C33, Class 1N coarse aggregate or better, graded.  
Provide aggregates from single source. 

1. Maximum Coarse-Aggregate Size: 1 inch. 
2. Gradation: Uniformly graded. 

C. Normal-Weight Fine Aggregate:  ASTM C33, manufactured or natural sand, from same source 
for entire Project. 

D. Water:  Potable, complying with ASTM C94/C94M except free of wash water from mixer 
washout operations. 

2.4 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C260. 

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 calcium 
chloride. 

1. Water-Reducing Admixture:  ASTM C494/C494M, Type A. 
2. Retarding Admixture:  ASTM C494/C494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C494/C494M, Type D. 
4. Mid-Range, Water-Reducing Admixture: ASTM C494/C494M, Type A or Type F. Water 

content reduction to be greater than 7 percent. 
5. High-Range, Water-Reducing Admixture:  ASTM C494/C494M, Type F. 
6. High-Range, Water-Reducing and Retarding Admixture:  ASTM C494/C494M, Type G. 
7. Plasticizing and Retarding Admixture:  ASTM C1017/C 1017M, Type II. 
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2.5 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 C1116/C1116M, 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. BASF Construction Chemicals, “MasterFiber MAC” Series 
c. Euclid Chemical Company (The), an RPM company; Tuf-Strand SF. 
d. FORTA Corporation; FORTA FERRO. 
e. Grace Construction Products, W. R. Grace & Co.; Strux 90/40. 
f. Nycon, Inc.; XL. 
g. Propex Concrete Systems Corp.; Fibermesh 650. 
h. Sika Corporation; Sika Fiber MS10. 

2.6 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

B. Waterborne, Membrane-Forming Curing Compound:  ASTM C309, Type 1-D, Class B, 
dissapting with fugitive dye. 

1. For concrete indicated to be sealed, curing compound shall be compatible with sealer. 

2.7 RECONSTRUCTION AND CORRECTIVE MATERIALS 

A. Bonding Agent: ASTM C882/C882M, 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 - Building Systems; Emaco P24. 
b. Euclid Chemical Company (The); Corr-Bond. 
c. Sika Corporation; Sika Armatec 110 EpoCem. 

B. Corrective Mortar (industry name is Repair Mortar):  Site-mixed Portland-cement mix for 
vertical and overhead surfaces. Mix dry-pack correcctive 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. 
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2.8 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of cast-in-place architectural concrete 
proportioned on 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 design 
mixtures based on laboratory trial mixtures. 

B. Proportion concrete mixtures as follows: 

1. Compressive Strength (28 Days):  4000 psi. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  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. 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. 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. 

2.9 CONCRETE MIXING 

A. Ready-Mixed Architectural Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C94/C94M and furnish batch ticket information. 

1. Clean equipment used to mix and deliver cast-in-place architectural concrete to prevent 
contamination from other concrete. 

2. 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 reinforcing is properly in place prior to pouring concrete. 
B. Verify that formwork is complete and properly secured prior to placing concrete. 
C. Proceed with installation only after unsatisfactory conditions have been corrected. 
D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 FORMWORK 

A. General:  Comply with Division 03 Section "Cast-in-Place Concrete" for formwork, embedded 
items, and shoring and reshoring. 
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B. Limit deflection of form-facing panels to not exceed ACI 303.1 requirements. 

C. In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-place architectural 
concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

1. Class A, 1/8 inch. 

D. Fabricate forms to result in cast-in-place architectural concrete that complies with ACI 117, 
"Specifications for Tolerances for Concrete Construction and Materials." 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast-in-place surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.  Kerf wood rustications, 
keyways, reglets, recesses, and the like, for easy removal. 

1. Seal form joints and penetrations at form ties with form joint tape or form joint sealant to 
prevent cement paste leakage. 

2. Do not use rust-stained steel form-facing material. 

F. 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. 

G. Chamfer exterior corners and edges of cast-in-place architectural concrete. 

H. Coat contact surfaces of wood rustications and chamfer strips with sealer before placing 
reinforcement, anchoring devices, and embedded items. 

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. 

3.3 REINFORCEMENT AND INSERTS 

A. General:  Comply with Division 03 Section "Cast-in-Place Concrete" for fabricating and 
installing steel reinforcement.  Securely fasten steel reinforcement and wire ties against shifting 
during concrete placement. 

B. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
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3.4 REMOVING AND REUSING FORMS 

A. Formwork for sides of beams, walls, columns, 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 if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained. 

1. Cut off and grind glass-fiber-reinforced plastic form ties flush with surface of concrete. 

B. Clean and provide corrective work to surfaces of forms to be reused in the Work.  Do not use 
split, frayed, delaminated, or otherwise damaged form-facing material.  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 cast-in-place 
architectural concrete surfaces. 

3.5 JOINTS 

A. Construction Joints:  Install construction joints true to line with faces perpendicular to surface 
plane of cast-in-place architectural concrete 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. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. Align 
construction joint within rustications attached to form-facing material. 

3. Space vertical joints in walls as indicated, if not indicated, at 20 feet maximum.  Locate 
joints beside piers integral with walls, near corners, and in concealed locations where 
possible. 

B. Contraction Joints:  Form weakened-plane contraction joints true to line with faces 
perpendicular to surface plane of cast-in-place architectural concrete so strength and appearance 
of concrete are not impaired, at locations indicated or as approved by Architect. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, form-release agent, 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. 
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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. 

C. Deposit concrete continuously between construction joints.  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 303.1. 

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.  Do not permit vibrators to contact forms. 

3.7 FINISHES, GENERAL 

A. Architectural Concrete Finish:  Match Architect's design reference sample, identified and 
described as indicated, to satisfaction of Architect. 

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. 

1. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated. 

C. Maintain uniformity of special finishes over construction joints unless otherwise indicated. 

3.8 AS-CAST FORMED FINISHES 

A. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Remove fins and other 
projections exceeding specified limits on formed-surface irregularities. Do not correct and patch 
tie holes and defects. 

3.9 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 with ACI 301 for hot-
weather protection during curing. 
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B. Begin curing cast-in-place architectural concrete immediately after removing forms from 
concrete.  Cure according to ACI 308.1, by one or a combination of the following methods that 
will not mottle, discolor, or stain concrete: 

1. Curing Compound:  Mist concrete surfaces with water.  Apply curing compound 
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. 

3.10 FIELD QUALITY CONTROL 

A. General:  Comply with field quality-control requirements in Division 03 Section "Cast-in-Place 
Concrete." 

3.11 CORRECTIVE WORK, PROTECTION, AND CLEANING 

A. Correct and cure damaged finished surfaces of cast-in-place architectural concrete when 
approved by Architect.  Match corrective work to color, texture, and uniformity of surrounding 
surfaces and to corrective work on approved mockups. 

1. Remove and replace cast-in-place architectural concrete that cannot be corrected and 
cured to Architect's approval. 

B. Protect corners, edges, and surfaces of cast-in-place architectural concrete from damage; use 
guards and barricades. 

C. Protect cast-in-place architectural concrete from staining, laitance, and contamination during 
remainder of construction period. 

D. Clean cast-in-place architectural concrete surfaces after finish treatment to remove stains, 
markings, dust, and debris. 

E. Wash and rinse surfaces according to concrete finish applicator's written instructions.  Protect 
other Work from staining or damage due to cleaning operations. 

1. Do not use cleaning materials or processes that could change the appearance of cast-in-
place architectural concrete finishes. 

END OF SECTION 03 33 00 
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SECTION 03 54 15 – MOISTURE CONTROL SYSTEM 

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 moisture control system for concrete surfaces below hydraulic-cement-
based underlayment and interior floor coverings. 

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. Moisture control system. 
2. Crack and joint filler. 
3. Patching compound. 

B. Warranty: Sample of special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates:  Signed by manufacturers of moisture control system, underlayment 
and floor covering system certifying that products are compatible. 

B. Agreement to Warranty: Signed by manufacturer of moisture control system confirming 
agreement to warranty the system. 

1.6 CLOSEOUT SUBMITTALS 

A. Warranty: Executed special warranty. 

03 54 15 
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1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Installer who is approved by manufacturer for application of moisture 
control system products required for this Project. 

B. Product Compatibility:  Manufacturers of moisture control system, underlayment and floor 
covering system certify in writing that products are compatible. 

C. Pre-installation 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. Store materials to comply with manufacturer's written instructions to prevent deterioration from 
moisture or other detrimental effects. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with manufacturer's written instructions for substrate 
temperature, ambient temperature and humidity, ventilation, and other conditions affecting 
moisture control system performance. 

1. Place moisture control system only when ambient temperature and temperature of 
substrates are between 50 and 80 deg F. Expedite installation if substrate and site 
conditions are above 70 deg F. 

2. Place moisture control system only when building is enclosed, with permanent HVAC 
system operating. 

1.10 COORDINATION 

A. Coordinate application of moisture control system with requirements of underlayment products, 
specified in other Division 03 Sections, and with requirements of floor covering products, 
including adhesives, specified in Division 09 Sections, to ensure compatibility of products. 

1.11 WARRANTY 

A. Special Warranty:  Moisture control system manufacturer's standard form in which 
manufacturer agrees to repair or replace moisture control system that does not comply with 
requirements to properly control moisture within specified warranty period. 

1. Warranty Period:  20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MOISTURE CONTROL SYSTEM 

A. Moisture Control System: One-component epoxy-based moisture control system “Ardex MC 
Rapid” consisting of primer, P-4 and sealer coats. 

B. Sand:  Fine sand less than 1/50 of an inch in grain size or 98.5 percent passing sieve size #35. 
Keep sand clean and dry as per manufacturers recommendation.  

C. Crack and Joint Filler:  Two-part epoxy crack and joint filler. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Ardex Ardifix Joint Sealant. 

D. Patching Compound:  Portland cement-based smoothing compound. 

1. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Ardex; K-60, K-301 and MRP. 

E. Water:  Potable and at a temperature of not more than 70 deg F. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for conditions affecting performance. 

1. File pre-installation checklist with manufacturer and obtain manufacturer’s written 
agreement to warranty and confirmation of approval to proceed. 

2. Proceed with application only after unsatisfactory conditions have been corrected. 

B. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. General:  Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks according to manufacturer's written instructions to 
prevent cracks from telegraphing (reflecting) through moisture control system. 
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B. Concrete Substrates:  Mechanically remove, according to manufacturer's written instructions, 
laitance, glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and 
other contaminants that might impair moisture control system bond. Prepare surface to achieve 
minimum surface profile of ICRI CSP #3 (light shot blast).  

1. Apply patching compound to pre-smooth concrete where mechanical preparation results 
in a surface exceeding limits set by moisture control system manufacturer. 

C. Testing: Test substrates for moisture vapor emissions in accordance with either of the following 
methods: 

1. Moisture Testing Method 1:  Perform anhydrous calcium chloride test, ASTM F 1869.  
Proceed with installation only after substrates do not exceed a maximum moisture-vapor-
emission rate of 20 lb. 

2. Moisture Testing Method 2: Perform relative humidity test, ASTM F 2170. Proceed with 
installation only after substrates do not exceed a maximum relative humidity of 95 
percent as measured by a Wagner Rapid RH probe. 

3.3 APPLICATION 

A. General:  Mix and apply moisture control system components according to manufacturer's 
written instructions. 

1. Close areas to traffic during moisture control system application and for time period after 
application recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum substrate and intercoat 
adhesion. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to 
continue through moisture control system. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply sealer coat over primer at manufacturer’s recommended spreading rate. While sealer coat 
is fresh, broadcast sand layer at manufacturer’s recommended spreading rate. 

D. Unless otherwise recommended by manufacturer, allow system to cure for at least 16 hours 
before broom sweeping and vacuuming to remove excess sand. 

E. Do not allow traffic of any type on unprotected moisture control system. 

F. Apply compatible underlayment over moisture control system after time period recommended 
in writing by manufacturer. 

3.4 PROTECTION 

A. Protect moisture control system during installation of construction over system and for 
remainder of construction period. 

END OF SECTION 03 54 15  
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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. Cleaning unit masonry surfaces. 

2. Removing and replacing brick masonry. 

3. Reanchoring veneers. 

4. Repointing joints with mortar. 

1.3 DEFINITIONS 

A. Low-Pressure Spray: 100 to 400 psi; 4 to 6 gpm. 

B. 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 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to unit masonry restoration including, but not 

limited to, the following: 

a. Verify unit masonry restoration specialist's personnel, equipment, and facilities 

needed to make progress. 

b. Materials, material application, sequencing, tolerances, and required clearances. 

c. Cleaning program. 

d. Reconstruction program. 

e. Repointing program. 

f. Quality-control program. 

1.5 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. Remove plant growth. 

04 01 20.19 
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2. Inspect masonry for open mortar joints and permanently or temporarily point them before 

cleaning to prevent the intrusion of water and other cleaning materials into the wall. 

3. Clean masonry. 

4. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry reconstruction areas along joints. 

5. Reconstruct masonry, including replacing existing masonry with new masonry materials. 

6. Rake out mortar from joints to be repointed. 

7. Point mortar joints. 

8. After reconstruction and repointing have been completed and cured, perform a final 

cleaning to remove residues from this work. 

1.6 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.7 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Refer to Division 04 Section “Unit Masonry” for Face brick, Mortar, Portland cement, 

Flashings, Weep products and Accessories. 

2. Masonry reconstruction anchors. 

3. Nonacidic gel cleaner. 

4. Nonacidic liquid cleaner. 

5. Liquid strippable masking agent. 

1.8 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For unit masonry restoration specialist including field supervisors and 

workers. 

B. Cleaning program. 

C. Reconstruction program. 

D. Repointing program. 

E. Quality-control program. 

1.9 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. 
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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. Cleaning Program: Prepare a written cleaning program that describes cleaning process in detail, 

including materials, methods, and equipment to be used; protection of surrounding materials; 

and control of runoff during operations.  

C. Reconstruction Program: Prepare a written reconstruction program that describes reconstruction 

process in detail, including materials, methods, and equipment to be used; and protection of 

surrounding materials. 

D. 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. 

E. 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. 

1.10 MOCKUPS 

A. Cleaning Mockups: Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic 

effects and to set quality standards for materials and execution. 

1. Clean an area approximately 24 sq. ft. for each type of masonry and surface condition. 

a. Test cleaners and methods on samples of adjacent materials for possible adverse 

reactions. Do not test cleaners and methods known to have deleterious effect. 

b. Allow a waiting period of not less than seven days after completion of sample 

cleaning to permit a study of sample panels for negative reactions. 

B. Brick Masonry Reconstruction Mockups: Prepare mockups of brick masonry reconstruction to 

demonstrate aesthetic effects and to set quality standards for materials and execution and for 

fabrication and installation. 

1. Prepare sample areas for each type of masonry reconstruction work performed. If not 

otherwise indicated, size each mockup not smaller than 72 inches wide by 48 inches high. 

Construct sample areas in locations in existing walls where directed by Architect unless 

otherwise indicated. Demonstrate quality of materials, workmanship, and blending with 

existing work. Include the following as a minimum: 

a. Replacement: Four brick units replaced. 

b. Reanchoring Veneers: Three masonry reconstruction anchors of each type 

installed. 
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C. Repointing Mockups: Prepare mockups of brick masonry repointing to demonstrate aesthetic 

effects and to set quality standards for materials and execution. 

1. Rake out joints in an area not smaller than 72 inches wide by 48 inches high, in two 

halves, each approximately 36 inches wide demonstrating each type of repointing 

required and repoint one of the areas. 

D. Approval of mockups does not constitute approval of deviations from the Contract Documents 

contained in mockups unless Architect specifically approves such deviations in writing. 

E. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if approved by Architect. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Deliver bricks to Project site strapped together in suitable packs or pallets or in heavy-duty 

cartons and protected against impact and chipping. 

B. Deliver packaged materials to Project site in manufacturer's original and unopened containers, 

labeled with manufacturer's name and type of products. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 

use cementitious materials that have become damp. 

D. 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. 

E. Store sand where grading and other required characteristics can be maintained and 

contamination avoided. 

F. Handle bricks to prevent overstressing, chipping, defacement, and other damage. 

1.12 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 

conditions permit unit masonry restoration work to be performed according to product 

manufacturers' written instructions and specified requirements. 

B. Clean masonry surfaces only when air temperature is 50 deg F and above and is predicted to 

remain so for at least seven days after completion of cleaning. 

C. Cold-Weather Requirements: Comply with the following procedures for masonry reconstruction 

and pointing unless otherwise indicated: 

1. When air temperature is below 40 deg F, heat mortar ingredients, masonry reconstruction 

materials, mortar ingredients, and existing masonry walls to produce temperatures 

between 40 and 120 deg F. 

2. When mean daily air temperature is below 40 deg F, provide enclosure and heat to 

maintain temperatures above 32 deg F within the enclosure for seven days after 

reconstruction and pointing. 
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D. Hot-Weather Requirements: Protect masonry reconstruction areas and mortar-joint pointing 

when temperature and humidity conditions produce excessive evaporation of water from mortar 

and reconstruction materials. Provide artificial shade and wind breaks and use cooled materials 

as required to minimize evaporation. Do not apply mortar to substrates with temperatures of 90 

deg F and above unless otherwise indicated. 

E. For manufactured reconstruction materials, perform work within the environmental limits set by 

each manufacturer. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Source Limitations: Obtain each type of material for restoring brick masonry (brick, cement, 

sand, etc.) from single source with resources to provide materials of consistent quality in 

appearance and physical properties, unless otherwise indicated. 

2.2 CLEANING MATERIALS 

A. Water: Potable. 

B. Hot Water: Water heated to a temperature of 140 to 160 deg F. 

C. Detergent Solution, Job Mixed: Solution prepared by mixing 2 cups of tetrasodium 

pyrophosphate (TSPP), 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. 

of solution required. 

D. Mold, Mildew, and Algae Remover, Job Mixed: Solution prepared by mixing 2 cups of 

tetrasodium pyrophosphate (TSPP), 5 quarts of 5 percent sodium hypochlorite (bleach), and 15 

quarts of hot water for every 5 gal. of solution required. 

E. Nonacidic Gel Cleaner: Manufacturer's standard gel formulation, with pH between 6 and 9, that 

contains detergents with chelating agents and is specifically formulated for cleaning masonry 

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. Cathedral Stone Products, Inc.; CSP Light Duty Cleaner. 

b. PROSOCO, Inc.; Sure Klean 942 Limestone & Marble Cleaner. 

F. Nonacidic Liquid Cleaner: Manufacturer's standard mildly alkaline liquid cleaner formulated for 

removing mold, mildew, and other organic soiling from ordinary building materials, including 

polished stone, brick, aluminum, plastics, and wood. 
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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. Cathedral Stone Products, Inc.; CSP Bio-Cleaner. 

b. PROSOCO, Inc.; Enviro Klean 2010 All Surface Cleaner. 

2.3 MASONRY MATERIALS 

A. Refer to Division 04 Section “Unit Masonry” for Face Brick as required to complete brick 

masonry reconstruction work. 

2.4 MORTAR MATERIALS 

A. Refer to Division 04 Section “Unit Masonry” for Mortar Materials as required to complete brick 

masonry reconstruction work. 

2.5 ACCESSORY MATERIALS 

A. Liquid Strippable Masking Agent: Manufacturer's standard liquid, film-forming, strippable 

masking material for protecting glass, metal, glazed masonry, and polished stone surfaces from 

damaging effects of masonry cleaners. 

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 Building Restoration Products, Inc.; ABR Rubber Mask. 

b. PROSOCO, Inc.; Sure Klean Strippable Masking. 

B. Masonry Reconstruction Anchors, Expansion Type: Type 304 stainless-steel rods with brass 

expanding shells, length as required, for anchoring veneer to existing walls; providing positive 

mechanical anchorage to secure veneer to backing. 

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.; Torq-Lok 510 Series Anchor. 

C. Masonry Reconstruction Anchors, Spiral Type: Type 304 stainless steel spiral rods 10 mm in 

diameter, length as required, for anchoring veneer to existing walls; driven-in anchors for 

installation in drilled holes, relying on screw effect, rather than adhesive to secure veneer to 

backing. 

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, Div. of Mechanical Plastics Corp.; Helix Remedial 

Tie (391). 

b. Hohmann & Barnard, Inc.; Spira-Lok. 



Tetra Tech UNIT MASONRY RESTORATION 

Architects & Engineers Project No. 276721-23001 04 01 20.19 / Page 7 

D. Setting Buttons and Shims: Resilient plastic, nonstaining to masonry, sized to suit joint 

thicknesses and bed depths of bricks, less the required depth of pointing materials unless 

removed before pointing. 

E. Masking Tape: Nonstaining, nonabsorbent material; compatible with mortar, joint primers, 

sealants, and surfaces adjacent to joints; and that easily comes off entirely, including adhesive. 

F. Flexible Flashing: Use the following unless otherwise indicated: 

1. Refer to Division 04 Section “Unit Masonry” for Flexible Flashing products and 

accessories required to complete brick restoration work. 

G. Weep Products: Use the following unless otherwise indicated: 

Refer to Division 04 Section “Unit Masonry” for Weep Products and accessories as 

required to complete brick masonry restoration work. 

H. Other Products: Select materials and methods of use based on the following, subject to approval 

of a mockup: 

1. Previous effectiveness in performing the work involved. 

2. Minimal possibility of damaging exposed surfaces. 

3. Consistency of each application. 

4. Uniformity of the resulting overall appearance. 

5. Do not use products or tools that could leave residue on surfaces. 

2.6 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. Rebuilding (Setting) 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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2. Pointing Mortar: 

a. By Type: ASTM C270, Proportion Specification, Type N unless otherwise 

indicated; with cementitious material limited to Portland cement and lime. 

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 PROTECTION 

A. Comply with each manufacturer's written instructions for protecting building and other surfaces 

against damage from exposure to its products. Prevent chemical cleaning solutions from coming 

into contact with people, motor vehicles, landscaping, buildings, and other surfaces that could 

be harmed by such contact. 

1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used 

unless products being used will not damage adjacent surfaces. Use protective materials 

that are waterproof and UV resistant. Apply masking agents according to manufacturer's 

written instructions. Do not apply liquid strippable masking agent to painted or porous 

surfaces. When no longer needed, promptly remove masking to prevent adhesive 

staining. 

2. Do not apply chemical solutions during winds of enough force to spread them to 

unprotected surfaces. 

3. Neutralize alkaline and acid wastes before disposal. 

4. Dispose of runoff from operations by legal means and in a manner that prevents soil 

erosion, undermining of paving and foundations, damage to landscaping, and water 

penetration into building interiors. 

B. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and other projecting items to protect them from mortar droppings. 

2. Keep wall area wet below restoration work to discourage mortar from adhering. 

3. Immediately remove mortar splatters in contact with exposed masonry and other surfaces. 
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3.3 CLEANING MASONRY, GENERAL 

A. Cleaning Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed 

from 20 feet away by Architect. 

B. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width 

and from one end of each elevation to the other. Ensure that dirty residues and rinse water do 

not wash over dry, cleaned surfaces. 

C. Use only those cleaning methods indicated for each masonry material and location. 

1. Brushes: Do not use wire brushes or brushes that are not resistant to chemical cleaner 

being used. 

2. Spray Equipment: Use spray equipment that provides controlled application at volume 

and pressure indicated, measured at nozzle. Adjust pressure and volume to ensure that 

cleaning methods do not damage surfaces, including joints. 

a. Equip units with pressure gages. 

b. For chemical-cleaner spray application, use low-pressure tank or chemical pump 

suitable for chemical cleaner indicated, equipped with nozzle having a cone-

shaped spray. 

c. For water-spray application, use fan-shaped spray that disperses water at an angle 

of 25 to 50 degrees. 

d. For heated water-spray application, use equipment capable of maintaining 

temperature between 140 and 160 deg F at flow rates indicated. 

D. Perform each cleaning method indicated in a manner that results in uniform coverage of all 

surfaces, including corners, moldings, and interstices, and that produces an even effect without 

streaking or damaging masonry surfaces. Keep wall wet below area being cleaned to prevent 

streaking from runoff. 

E. Perform additional general cleaning, paint and stain removal, and spot cleaning of small areas 

that are noticeably different when viewed according to the "Cleaning Appearance Standard" 

Paragraph, so that cleaned surfaces blend smoothly into surrounding areas. 

F. Water Application Methods: 

1. Water-Soak Application: Soak masonry surfaces by applying water continuously and 

uniformly to limited area for time indicated. Apply water at low pressures and low 

volumes in multiple fine sprays using perforated hoses or multiple spray nozzles. Erect a 

protective enclosure constructed of polyethylene sheeting to cover area being sprayed. 

2. Water-Spray Applications: Unless otherwise indicated, hold spray nozzle at least 6 inches 

from masonry surface and apply water in horizontal back-and-forth sweeping motion, 

overlapping previous strokes to produce uniform coverage. 
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G. Chemical-Cleaner Application Methods: Apply chemical cleaners to masonry surfaces 

according to chemical-cleaner manufacturer's written instructions; use brush or spray 

application. Do not spray apply at pressures exceeding 50 psi. Do not allow chemicals to remain 

on surface for periods longer than those indicated or recommended in writing by manufacturer. 

H. Rinse off chemical residue and soil by working upward from bottom to top of each treated area 

at each stage or scaffold setting. Periodically during each rinse, test pH of rinse water running 

off of cleaned area to determine that chemical cleaner is completely removed. 

1. Apply neutralizing agent and repeat rinse if necessary to produce tested pH of between 

6.7 and 7.5. 

I. After cleaning is complete, remove protection no longer required. Remove tape and adhesive 

marks. 

3.4 PRELIMINARY CLEANING 

A. Removing Plant Growth: Completely remove visible plant, moss, and shrub growth from 

masonry surfaces. Carefully remove plants, creepers, and vegetation by cutting at roots and 

allowing remaining growth to dry as long as possible before removal. Remove loose soil and 

plant debris from open joints to whatever depth they occur. 

B. Preliminary Cleaning: Before beginning general cleaning, remove extraneous substances that 

are resistant to planned cleaning methods. Extraneous substances include paint, calking, asphalt, 

and tar. 

1. Carefully remove heavy accumulations of rigid materials from masonry surface with 

sharp chisel. Do not scratch or chip masonry surface. 

3.5 CLEANING MASONRY 

A. Hot-Water Wash: Use hot water applied by low-pressure spray. 

B. Detergent Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 

2. Scrub surface with detergent solution using medium-soft brushes until soil is thoroughly 

dislodged and can be removed by rinsing. Use small brushes to remove soil from mortar 

joints and crevices. Dip brush in solution often to ensure that adequate fresh detergent is 

used and that surface remains wet. 

3. Rinse with hot water applied by low-pressure spray to remove detergent solution and soil. 

4. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. 

C. Mold, Mildew, and Algae Removal: 

1. Wet surface with hot water applied by low-pressure spray. 
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2. Apply mold, mildew, and algae remover by brush or low-pressure spray. 

3. Scrub surface with medium-soft brushes until mold, mildew, and algae are thoroughly 

dislodged and can be removed by rinsing. Use small brushes for mortar joints and 

crevices. Dip brush in mold, mildew, and algae remover often to ensure that adequate 

fresh cleaner is used and that surface remains wet. 

4. Rinse with hot water applied by low-pressure spray to remove mold, mildew, and algae 

remover and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. 

D. Nonacidic Gel Chemical Cleaning: 

1. Apply gel cleaner in 1/8-inch thickness by brush, working into joints and crevices. Apply 

quickly and do not brush out excessively, so area is uniformly covered with fresh cleaner 

and dwell time is uniform throughout area being cleaned. 

2. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer. 

3. Remove bulk of gel cleaner. 

4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. Do not repeat more than once.  

E. Nonacidic Liquid Chemical Cleaning: 

1. Wet surface with hot water applied by low-pressure spray. 

2. Apply cleaner to surface in two applications by brush or low-pressure spray. 

3. Let cleaner remain on surface for period recommended in writing by chemical-cleaner 

manufacturer. 

4. Rinse with hot water applied by low-pressure spray to remove chemicals and soil. 

5. Repeat cleaning procedure above where required to produce cleaning effect established 

by mockup. Do not repeat more than once. 

3.6 MASONRY RECONSTRUCTION, GENERAL 

A. Appearance Standard: Reconstructed surfaces are to have a uniform appearance as viewed from 

20 feet away by Architect. 

3.7 BRICK REMOVAL AND REPLACEMENT 

A. At locations indicated, remove bricks that are damaged, spalled, or deteriorated. Carefully 

remove entire units from joint to joint, without damaging surrounding masonry, in a manner that 

permits replacement with full-size units. 
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1. When removing single bricks, remove material from center of brick and work toward 

outside edges. 

B. Support and protect remaining masonry that surrounds removal area. 

C. Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged 

condition. 

D. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 

units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 

E. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 

brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 

3. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated. 

F. Clean masonry surrounding removal areas by removing mortar, dust, and loose particles in 

preparation for brick replacement. 

G. Replace removed damaged brick with new brick matching existing brick.  

H. Install replacement brick into bonding and coursing pattern of existing brick. If cutting is 

required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 

2. Use setting buttons or shims to set units accurately spaced with uniform joints. 

I. Lay replacement brick with rebuilding (setting) mortar and with completely filled bed, head, 

and collar joints. Butter ends with enough mortar to fill head joints and shove into place. Wet 

both replacement and surrounding bricks that have ASTM C67 initial rates of absorption 

(suction) of more than 30 g/30 sq. in. per min. Use wetting methods that ensure that units are 

nearly saturated but surface is dry when laid. 

1. Tool exposed mortar joints in reconstructed areas to match joints of surrounding existing 

brickwork. 

2. Rake out mortar used for laying brick before mortar sets according to Article 

“Repointing." Point at same time as repointing of surrounding area. 

3. When mortar is hard enough to support units, remove shims and other devices interfering 

with pointing of joints. 

J. Curing: Cure mortar by maintaining in thoroughly damp condition for at least 72 consecutive 

hours, including weekends and holidays. 

1. Hairline cracking within the mortar or mortar separation at edge of a joint is 

unacceptable. Completely remove such mortar and repoint. 
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3.8 REANCHORING VENEERS 

A. Anchor masonry veneers to concrete and masonry backup with masonry reconstruction anchors 

to comply with the following requirements: 

1. Install in horizontal mortar joints and according to manufacturer's written instructions. 

2. Space anchors as indicated, but not more than 16 inches o.c. vertically and 32 inches o.c. 

horizontally. 

3. Install at locations to avoid penetrating flashing. 

4. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing 

mortar. 

3.9 FLASHING AND WEEP HOLES 

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. 

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 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. Refer to Division 04 Section “Unit Masonry” for flashings, 

cavity drainage materials and accessories. Fasten upper edge of flexible flashing to 

sheathing through termination bar. 

3. Apply a continuous bead of compatible sealant to the top of the termination bar. 

4. At lintels and shelf angles, 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. 

5. Cut flexible flashing off flush with face of wall after masonry wall construction is 

completed. 

C. Install weep holes in veneers in head joints of first course of masonry immediately above 

embedded flashing. 

1. Use specified weep products to form weep holes. 

2. Space weep holes 24 inches o.c. unless otherwise indicated. 

3.10 MASONRY REPOINTING, GENERAL 

A. Appearance Standard: Repointed surfaces are to have a uniform appearance as viewed from 20 

feet away by Architect. 
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3.11 REPOINTING 

A. Rake out and repoint joints to the following extent: 

1. All joints in areas indicated. 

2. 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. 

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. 
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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. 

F. Where repointing work precedes cleaning of existing masonry, allow mortar to harden at least 

30 days before beginning cleaning work. 

3.12 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. Clean mortar and debris from roof; remove debris from gutters and downspouts. Rinse off roof 

and flush gutters and downspouts. 

D. Remove masking materials, leaving no residues that could trap dirt. 

E. 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. 

3.13 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. 
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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. Pre-faced concrete masonry units 
4. Face brick. 
5. Building (common) brick. 
6. Mortar and grout. 
7. Steel reinforcing bars. 
8. Masonry-joint reinforcement. 
9. Ties and anchors. 
10. Embedded flashing. 
11. Miscellaneous masonry accessories. 

B. Products Installed but not Furnished under This Section: 

1. Steel lintels in unit masonry. 

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 
B. 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. Building (common) brick. 
5. Portland cement. 
6. Colored cement products. 
7. Aggregate for mortar. 
8. Masonry-joint reinforcement for single-wythe masonry. 
9. Individual wire ties. 
10. Joint stabilization anchors. 
11. Adjustable masonry-veneer anchors. 
12. Adhesives, primers, and seam tapes for flashings. 
13. 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. Pre-faced concrete masonry units 
3. Water-repellent admixture. 
4. Flexible flashing. 
5. Drip plate flashing. 
6. Termination bars for flexible flashing. 
7. Compressible filler. 
8. Preformed control-joint gaskets. 
9. Weep/cavity vent products. 
10. Cavity drainage material. 

C. Samples for Initial Selection: 

1. Pre-faced concrete masonry units 
2. Face brick, in the form of portable display panels. 
3. Colored mortar. 

D. Samples for Verification: For each type and color of the following: 

1. Pre-faced concrete masonry units 
2. Face brick, in the form of straps of five or more bricks. 
3. Pigmented mortar. Make Samples using same sand and mortar ingredients to be used on 

Project. 
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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. Integral water repellent used in CMUs. 

3. Cementitious materials. Include name of manufacturer, brand name, and type. 

4. Water-repellent admixture used in mortar. 

5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 

6. Grout mixes. Include description of type and proportions of ingredients. 

7. Reinforcing bars. 

8. Low-alloy steel reinforcing bars. 

9. Joint reinforcement. 

10. 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. 

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. 
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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. 

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. 
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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. 

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 bullnose units for outside corners unless otherwise indicated. 
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B. CMUs: ASTM C90. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2000 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. 

C. Concrete Building Brick: ASTM C55. 

1. Unit Compressive Strength: Provide units with minimum average net-area compressive 
strength of 2500 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. 

D. Pre-faced CMUs - GBU: Lightweight solid concrete units complying with ASTM C90, with 
manufacturer's standard smooth resinous facing complying with ASTM C744. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work, include, but are not limited to: 

a. Echelon; Trenwyth Masonry Blocks, Astra-Glaze-SW+. 

2. SpectraGlaze ; Spectra-Glaze II. Unit Compressive Strength: Provide units with 
minimum average net-area compressive strength of 2150 psi. 

3. Size: Manufactured to dimensions specified in "CMUs" Paragraph but with pre-faced 
surfaces having 1/16-inch-wide returns of facing to create 1/4-inch-wide mortar joints 
with modular coursing. 

4. Colors and Patterns:  As selected by Architect from manufacturer's full range. To match 
adjacent surfaces at Copper Beech Middle School.  

2.5 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 the following 
products, or comparable products distributed by Bock Brick, East Syracuse, NY: 

a. Lakeland High School: 

1) Glen-Gery Brick Company, Wyomissing, PA; Pittsburgh Plant, “200 
Flashed Matt,” Red Essentials Series. 

2. Grade: SW. 

3. Type: FBX. 

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. Size (Actual Dimensions): 3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long 
match existing, vif. 

7. Application: Use where brick is exposed unless otherwise indicated. 

8. 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. 

2.6 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. 
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D. Mixes: Mix masonry restoration mortar materials in the following proportions: 

1. Rebuilding (Setting) Mortar: 

a. By Type: ASTM C270, Proportion Specification, Type N unless otherwise 
indicated; with cementitious material limited to Portland cement and lime. 

2. Pointing Mortar: 

a. By Type: ASTM C270, Proportion Specification, Type N unless otherwise 
indicated; with cementitious material limited to Portland cement and lime. 

E. 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. 

F. 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: To match existing, vif. 

2. Pigments shall not exceed 10 percent of portland cement by weight. 

G. Aggregate for Mortar: ASTM C144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 
crushed stone. 

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. 

H. Aggregate for Grout: ASTM C404. 

I. Water: Potable. 

2.7 REINFORCEMENT 

A. Masonry-Joint Reinforcement, General: ASTM A951/A951M. 

1. Interior Walls: Mill- 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. 
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B. 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. 

2.8 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. 

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). 

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, stainless steel wire. 

D. Anchors for Connecting CMU to Existing Masonry: Corrugated strips formed from 0.062-inch-
thick (16 gage) stainless-steel sheet, 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. 
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E. Joint Stabilization Anchors: Provide anchors that bond masonry walls across expansion and 
control joints while allowing lateral movement, made from stainless-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. 

F. 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. 

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. 

2.9 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. Single-Wythe CMU Flashing System: System of CMU cell flashing pans and interlocking CMU 
web covers made from UV-resistant, high-density polyethylene. Cell flashing pans have integral 
weep spouts designed to be built into mortar bed joints and that extend into the cell to prevent 
clogging with mortar. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Mortar Net 
Solutions; BlockFlash or comparable product. 

D. 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. 

E. 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. 

2.10 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. 
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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. 

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. 
b. Mortar Net Solutions; WallDefender. 
c. Wire-Bond; Cavity Net DT. 

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. 

2.11 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. 

2.12 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. 
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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. Pre-faced CMUs 
b. 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, paragraph 4.2.2 for specified 28-day 
compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to 
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. 

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. Match existing coursing, vif. 

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. 

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. 
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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. 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. 

3.6 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.  
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C. 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. 

3.7 ANCHORED MASONRY VENEERS 

A. Anchor masonry veneers to wall framing and concrete and masonry backup with masonry-
veneer anchors to comply with the following requirements: 

1. Fasten screw-attached anchors 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.  

3.8 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. 
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E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions. 

3.9 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. 

3.10 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 indicated, locate vertical joints not more 
than 24 feet o.c. for expansion joints in masonry veneer and not more than 20 feet o.c. for 
control joints in concrete masonry. Locate joints not more than 2 feet from building 
corners and locate joints above and below opening jambs. 

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." 

3.11 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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3.12 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 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. 

3. Apply a continuous bead of compatible sealant to the top of the termination bar. 

4. 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. 

5. 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 single-wythe CMU flashing system in bed joints of CMU walls where indicated to 
comply with manufacturer's written instructions. Install CMU cell pans with upturned edges 
located below face shells and webs of CMUs above and with weep spouts aligned with face of 
wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU 
webs and extend from face shell to face shell. 

D. 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. 

E. Place cavity drainage material in airspace behind veneers to comply with configuration 
requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article. 

F. 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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3.13 REINFORCED UNIT MASONRY 

A. Placing Reinforcement: Comply with requirements in TMS 602. 

B. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in TMS 602 for cleanouts and for grout placement, including 
minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.14 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 2 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. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 
compressive strength. 

D. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C780. 

E. Reinforcement Inspections: Inspect reinforcement for size and placement. 

F. Grout and Mortar Inspection: Inspect grout and mortar mixing operations to ensure mix 
proportions and procedures comply with specified requirements. 

G. Tie and Anchor Inspections: Inspect ties and anchors for type, spacing, and proper installation. 

H. Flashing and Accessories Inspections: Inspect flashing and accessories for type and proper 
installation. 

I. Cold-Weather and Hot-Weather Inspections: Inspect masonry construction operations for 
compliance with specified cold-weather and hot-weather procedures. 

3.15 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. 
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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. 

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 
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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. Primer. 
3. 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." 

1.4 SUBMITTALS 

A. Action Submittals: 
 
1. Product Data:  For each type of product indicated. 

a. High-strength bolts, nuts and washers 
b. Direct-tension indicators 
c. Tension-control, high-strength bolt-nut-washer assemblies 
d. Threaded rods 
e. Post-installed Anchors 
f. Galvanizing repair paint 
g. Non-Shrink Grout 

2. Shop Drawings:  Show fabrication of structural-steel components. 

a. 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 embedded item plans and obtain Architect's approval prior to 
submitting erection plans.   

05 12 00 
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b. 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.   

c. Fabrication Details:  Submit drawings indicating all details necessary for shop 
fabrication and erection of each individual steel member. 

1) 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.  

 
2) Include details of cuts, connections, splices, camber, holes, and other 

pertinent data. 

3) 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. 

4) Indicate type, size, and length of bolts, distinguishing between shop and 
field bolts.  Identify pretensioned and slip-critical high-strength bolted 
connections. 

B. Informational Submittals: 
 

1. 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. Non-shrink grout. 

1.5 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. 
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B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

C. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A325 or A490 Bolts." 

1.6 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. 

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. 

1.7 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. Welding Electrodes:  Comply with AWS requirements. 
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2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. 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. 

B. 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. 

C. 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. 

D. 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 1 
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: 

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+. 
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2.3 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: 

C. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior High-
Performance Coating Schedule: General Use.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. 

2.4 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. 

2.5 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. Fabricate beams with rolling camber up. 
2. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 
3. Mark and match-mark materials for field assembly. 

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. 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. 
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G. Architecturally Exposed Structural Steel: Fabricate to the requirements of AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

2.6 SHOP CONNECTIONS 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using 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 and AWS D1.8/D1.8M for tolerances, 
appearances, welding procedure specifications, weld quality, and methods used in correcting 
welding work. 

2.7 SHOP PRIMING 

A. Shop prime the following structural steel members only: 

1. Interior structural steel exposed to view, and interior lintels. 

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. 

C. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.   

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. 

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. 
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2.8 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. 

2.9 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. 

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 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 
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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. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

D. 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. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 

G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts. 

H. Architecturally Exposed Structural Steel: Erect to the requirements of AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

3.3 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 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. 
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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. 

3.4 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 tested and 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. 

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. 

3.5 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. 

B. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 05 12 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 operable partitions. 
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.Miscellaneous steel trim. 
6. Loose bearing and leveling plates for applications where they are not specified in other 

Sections. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design ladders and ships’ 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:  Provide aluminum ladders and ships’ ladders 
capable of withstanding applied 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. 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. Metal nosings and treads. 
3. 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 aluminum ladders and ships’ ladders indicated to comply 
with performance requirements and design criteria, including structural 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 304  
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D. Stainless-Steel Bars and Shapes:  ASTM A276, Type 304  

E. Steel Tubing:  ASTM A500, cold-formed steel tubing. 

F. Steel Pipe:  ASTM A53/A53M, standard weight (Schedule 40) unless otherwise indicated. 

G. 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 Bar and Rod: ASTM B211, Alloy 6061-T6. 
C. Aluminum Extrusions: ASTM B221, Alloy 6061-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:  chemical anchors. 

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. 

2. Material for Exterior Locations and Where Stainless Steel is Indicated: Alloy Group 
1stainless-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: 

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+. 
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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. Interior Structural Steel:  Refer to First Coat for Steel, Structural Steel in Interior 

High-Performance Coating Schedule: General Use. 
b. 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. 

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. 
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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. 

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. 
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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. 
2. For elevator pit ladders, comply with ASME A17.1. 

B. Aluminum Ladders: 

1. Fabricators:  Subject to compliance with requirements, available fabricators offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Roof Lines, waterfrontdocks@gmail.com 

2. Space siderails 24 inches apart unless otherwise indicated. 

3. Siderails:  Continuous extruded-aluminum tubes, not less than 2-1/2 inches deep, 3/4 inch 
wide, and 1/8 inch thick. 

4. Rungs:  Solid knurled aluminum round bars, 1” inch in diameter. 

5. Fit rungs in centerline of siderails; fasten by welding. 

6. Support each ladder at top and bottom and not more than 48 inches o.c. with welded 
aluminum brackets. Brackets are to be 1/4 inch thick by 3 inches wide. 

7. Top grab rails (for exterior): Extruded aluminum tube, not less than 1 inch in diameter, 
fully welded. Miter or radius all corners. 

8. Top grab rails (for interior): Extend siderails past walking surface 42 inches at pits. 

9. All connections to be fully welded continuous and ground smooth. 

10. All open tube ends to be capped/sealed closed. 

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 aluminum. 
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2. Fabricate treads and platforms from abrasive-surface floor plate. 
3. Comply with applicable railing requirements in Division 05 Section "Tube Railings 

(Stainless 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 BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction.  Drill plates to receive anchor bolts and for grouting. 

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”.  



METAL FABRICATIONS  Tetra Tech 

05 50 00 / Page 8 Project No. 276721-23001 Architects & Engineers 

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 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. 

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. 
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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:  Protect concealed surfaces of aluminum that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with the following: 

1. Isolation barrier membrane. 

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. 
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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 13 - TUBE RAILINGS (STAINLESS 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. Stainless-steel tube railings. 

2. Stainless-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 and informational submittals required by this Section 

concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Stainless-steel tube.  

2. Fasteners. 

3. Railing brackets, flanges, fittings, and anchors. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Samples: For each type of exposed finish required. 

1. Include sample radius bend and weld. 

05 52 13 
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1.6 INFORMATIONAL SUBMITTALS 

A. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products 

furnished comply with requirements. 

1.7 QUALITY ASSURANCE 

A. Source Limitations: Obtain each type of railing from single source from single manufacturer. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

C. Shop Conditions: Maintain shop conditions in a clean manner to prevent contamination of 

stainless-steel surfaces. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

1.9 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 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: Allow for thermal movements from ambient and surface temperature 

changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 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. 
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2.3 STAINLESS STEEL 

A. Tubing: ASTM A269, Grade MT 316L. 

B. Castings: ASTM A743/A743M, Grade CF 8M or CF 3M. 

C. Sheet, Strip, Plate, and Flat Bar: ASTM A666, Type 316L. 

D. Bars and Shapes: ASTM A276, Type 316L. 

2.4 FASTENERS 

A. General: Provide the following: 

1. Stainless-Steel Railings:  Type 316 stainless-steel fasteners. 

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. 

C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching 

them to other work, unless exposed fasteners are unavoidable or are the standard 

fastening method for railings indicated. 

2. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise 

indicated. 

D. Post-Installed Anchors:  chemical anchors capable of sustaining, without failure, a load equal to 

6 times the load imposed when installed in unit masonry and 4 times the load imposed when 

installed in concrete, as determined by testing according to ASTM E488/E488M, conducted by 

a qualified independent testing agency. 

1. Material: Alloy Group 2 stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

2.5 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy 

welded. 

1. For stainless-steel railings, provide type and alloy as recommended by producer of metal 

to be welded and as required for color match, strength, and compatibility in fabricated 

items. 

B. Nonshrink, Nonmetallic Grout: Factory-packaged, nonexpanding, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically 

recommended by manufacturer for interior and exterior applications. 
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2.6 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. Fabricate connections that are exposed to weather in a manner that excludes water. Provide 

weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections: Fabricate railings with welded connections unless otherwise indicated. 

H. 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. 

I. Form Changes in Direction as Follows: 

1. As detailed. 

2. By radius bends of radius indicated orno greater than 4”. 

J. 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. 

K. Close exposed ends of railing members with prefabricated end fittings. 

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends 

of returns. 
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M. Brackets, Flanges, Fittings, and Anchors: Provide stainless-steel wall brackets, flanges, 

miscellaneous fittings, and anchors to interconnect railing members to other work unless 

otherwise indicated. 

1. Concealed Anchorage Brackets (Cast Type): 

a. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Handrail Bracket 1729-2, or comparable product. 

1) Description: Cast round saddle with tapped mounting hole, brushed satin 

finish, Type 304. 

a) Secure handrail to bracket with countersunk, tamper-resistant screws. 

2. Concealed Anchorage Brackets (Assembled Type): 

a. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Handrail Bracket RB34125.4, or comparable product. 

1) Description: Round saddle with tapped mounting hole, high luster finish, 

Type 316L. 

a) Secure handrail to bracket with countersunk, tamper-resistant screws. 

3. Flanges: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Heavy Base Flange 1537T, or comparable product. 

1) Description: Flange for level surface, high luster finish, Type 316L. 

a) Secure base flange to vertical post with set screw. 

b. Basis-of-Design Product: Subject to compliance with requirements, provide R & B 

Wagner, Inc.; Heavy Flush Base Flange 2606T, or comparable product. 

1) Description: Flange for level surface modified for angle, high luster finish, 

Type 316L. 

a) Secure beveled base flange to substrate at angled post with 

construction adhesive. 

4. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-

resistant fillers or other means to transfer loads through wall finishes to structural 

supports and prevent bracket or fitting rotation and crushing of substrate. 

N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry 

work. Fabricate anchorage devices capable of withstanding loads imposed by railings. 

Coordinate anchorage devices with supporting structure. 
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O. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches long with 

inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal 

plate forming bottom closure. 

P. 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. 

2.7 STAINLESS-STEEL FINISHES 

A. Comply with NAAMM’s “Metal Finishes Manual for Architectural and Metal Products” for 

recommendations for applying and designating finishes. 

B. Remove tool and die marks and stretch lines, or blend into finish. 

C. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, 

free of cross scratches. Run grain with long dimension of each piece. 

D. Stainless Steel Tubing Finishes: 

1. 180-Grit Polished Finish: Uniform, directionally textured finish. 

E. Stainless Steel Sheet and Plate Finishes: 

1. Directional Satin Finish: ASTM A480/A480, No. 4. 

F. Passivating: When polishing is completed, passivate all surfaces, including areas sensitive to 

corrosion, including welded areas and adjacent heat-affected zones, perforated surfaces, etc. 

Follow passivating procedure established by standard industry best practices to thoroughly 

remove embedded foreign matter and leave surfaces chemically clean. Rinse thoroughly. 

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. 
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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. 

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. 

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than 

required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 

inches beyond joint on either side, fasten internal sleeve securely to one side, and locate joint 

within 6 inches of post. Apply bead of clear silicone to provide smooth transition at joint. 

3.4 ANCHORING POSTS 

A. Use stainless-steel sleeves preset and anchored into concrete for installing posts. After posts are 

inserted into sleeves, fill annular space between post and sleeve with nonshrink, nonmetallic 

grout, mixed and placed to comply with anchoring material manufacturer's written instructions, 

in two applications. 

B. Leave anchorage joint exposed with 1/8-inch buildup, sloped away from post. 

C. 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 ATTACHING RAILINGS 

A. Return railing ends at walls to within 1/2 inch of wall; provide fully-welded end closure of 

railings, ground smooth. 

B. Return railing ends to posts; fully welded to posts, ground smooth. 
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C. Attach railings to wall with wall brackets. Provide brackets with minimum 1-1/2 inch clearance 

from inside face of handrail and finished wall surface. 

1. Locate brackets as indicated or, if not indicated, at spacing required to support structural 

loads. 

D. Secure wall brackets to building construction as follows: 

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or 

lag bolts. 

2. For hollow masonry anchorage, use toggle bolts. 

3. For steel-framed partitions, use self-tapping screws fastened to steel framing or to 

concealed steel reinforcements. 

E. Attach railing gates level, plumb, and secure for full opening without interference. 

1. Attach hardware using tamper-resistant or concealed means. 

2. Adjust hardware for smooth operation. 

3.6 ADJUSTING AND CLEANING 

A. Clean stainless steel by washing thoroughly with clean water and soap and rinsing with clean 

water and wiping dry. 

3.7 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 

coverings approved by railing manufacturer. Remove protective coverings at time of Substantial 

Completion. 

B. Restore finishes damaged during installation and construction so no evidence remains of 

correction work. Return items that cannot be refinished in field to shop; make required 

alterations and refinish entire unit or provide new units. 

END OF SECTION 05 52 13 
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SECTION 05 58 13 - COLUMN COVERS 

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 snap-together metal column covers. 

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, including finishing materials. 

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. Snap-together metal column covers. 

C. Shop Drawings: Show fabrication and installation details for column covers. 

D. Samples: For each type of exposed finish required, prepared on 6-inch-square Samples of metal 
of same thickness and material indicated for the Work. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: A firm experienced in producing column covers similar to that 
indicated for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver column covers wrapped in protective coverings and strapped together in suitable packs 
or in heavy-duty cartons. Remove protective coverings before they stain or bond to finished 
surfaces. 

05 58 13 
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PART 2 - PRODUCTS 

2.1 SNAP-TOGETHER COLUMN COVERS 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to: 

1. Fry Reglet Corporation;Series SD – vertical butt joint.  

B. Form column covers to shapes indicated from metal of type and minimum thickness indicated 
below. Return vertical edges and bend to form hook that engages continuous mounting clips. 

1. Aluminum Sheet: ASTM B209, with not less than strength and durability properties of 
Alloy 5005-H32, 0.125 inch thick.  

2. Aluminum Finish:  High-performance organic coating. 
3. Increase metal thickness or reinforce with concealed stiffeners, backing materials, or 

both, as needed to provide flat surfaces where indicated. 
4. Support joints with concealed stiffeners as needed to hold exposed faces of adjoining 

sheets in flush alignment. 
5. Form returns at vertical joints to provide hairline V-joints. 
6. Fabricate column covers with hairline horizontal V-joints produced by forming returns on 

mating ends of column cover sections. Locate horizontal joints as indicated. 
7. Fabricate column covers without horizontal joints. 
8. Fabricate base and ceiling cap to match column covers and as shown on drawings.  

2.2 MISCELLANEOUS MATERIALS 

A. Fasteners: Fabricated from same basic metal and alloy as fastened metal unless otherwise 
indicated. Do not use metals that are incompatible with materials joined. 

1. Provide concealed fasteners for interconnecting column covers and for attaching them to 
other work unless otherwise indicated. 

B. Backing Materials: Provided or recommended by column cover manufacturer. 

2.3 FABRICATION, GENERAL 

A. Coordinate dimensions and attachment methods of column covers with those of adjoining 
construction to produce integrated assemblies with closely fitting joints and with edges and 
surfaces aligned unless otherwise indicated. 

B. Form metal to profiles indicated, in maximum lengths to minimize joints. Produce flat, flush 
surfaces without cracking or grain separation at bends. 
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2.4 GENERAL FINISH REQUIREMENTS 

A. Complete mechanical finishes of flat sheet metal surfaces before fabrication where possible. 
After fabrication, finish all joints, bends, abrasions, and other surface blemishes to match sheet 
finish. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Apply organic finishes to formed metal after fabrication unless otherwise indicated. 

D. 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. 

2.5 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 substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of column 
covers. 

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. Locate and place column covers plumb and in alignment with adjacent construction. Perform 
cutting, drilling, and fitting required to install column covers. 

1. Do not cut or abrade finishes that cannot be completely restored in the field. Return items 
with such finishes to the shop for required alterations, followed by complete refinishing, 
or provide new units as required. 

B. Use concealed anchorages where possible. 
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C. Form tight joints with exposed connections accurately fitted together.  

D. Corrosion Protection: Apply bituminous paint or other permanent separation materials on 
concealed surfaces where metals would otherwise be in direct contact with substrate materials 
that are incompatible or could result in corrosion or deterioration of either material or finish. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean abraded areas of shop paint and paint 
exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 for 
touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Restore finishes damaged during installation and construction period so no evidence remains of 
correction work. Return items that cannot be refinished in the field to the shop; make required 
alterations and refinish entire unit or provide new units. 

3.4 PROTECTION 

A. Protect finishes from damage during construction period. Remove temporary protective 
coverings at time of Substantial Completion. 

END OF SECTION 05 58 13 
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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. Dimension lumber framing (non-treated). 

4. 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. 

3. Dimension lumber framing (non-treated). 

4. Metal framing anchors. 

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. 
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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. Dimension Lumber Items: Construction or No. 2 grade lumber of any of the following species:  

1. Hem-fir (north); NLGA. 

2. Spruce-pine-fir; NLGA. 

3. Hem-fir; 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. 

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. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 

agency. 
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E. Dimension Lumber Items:  Construction or No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 

b. Southern pine; SPIB. 

c. Douglas fir-larch; WCLIB or WWPA. 

d. Spruce-pine-fir; NLGA. 

e. Douglas fir-south; WWPA. 

f. Hem-fir; WCLIB or WWPA. 

g. Douglas fir-larch (north); NLGA. 

h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2. 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. 

F. 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. 

G. Application: Treat items indicated on Drawings, and the following: 

1. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING (NON-TREATED) 

A. Joists, Rafters, and Other Framing Not Listed Above:  No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 

b. Southern pine; SPIB. 

c. Douglas fir-larch; WCLIB or WWPA. 

d. Spruce-pine-fir; NLGA. 

e. Douglas fir-south; WWPA. 

f. Hem-fir; WCLIB or WWPA. 

g. Douglas fir-larch (north); NLGA. 

h. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 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. 
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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. 

5. Spruce-pine-fir (south); NeLMA, 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. 

3. Spruce-pine-fir (south) or spruce-pine-fir; Standard or No. 3 Common grade; NeLMA, 

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. 

2.6 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. 

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. 
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2.7 METAL FRAMING ANCHORS 

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. Cleveland Steel Specialty Company. 

2. Simpson Strong-Tie Company Inc. 

B. Allowable design loads, as published by manufacturer, shall meet or exceed those of products of 

manufacturers listed. Manufacturer's published values shall be determined from empirical data 

or by rational engineering analysis and demonstrated by comprehensive testing performed by a 

qualified independent testing agency. Framing anchors shall be punched for fasteners adequate 

to withstand same loads as framing anchors. 

C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 

G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet: ASTM A653/A653M; structural steel (SS), high-

strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 

(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

E. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 316. 

1. Use for exterior locations and where indicated. 

F. Bridging: Rigid, V-section, nailless type, 0.050 inch thick, length to suit joist size and spacing. 

2.8 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 

standard widths to suit width of sill members indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

B. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 

Construction," unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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C. 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. 

D. 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. 

E. Install metal framing anchors to comply with manufacturer's written instructions. Install 

fasteners through each fastener hole. 

F. Install sill sealer gasket to form continuous seal between sill plates and foundation walls. 

G. Do not splice structural members between supports unless otherwise indicated. 

H. 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. 

I. 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 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. 

J. 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. 

K. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

L. 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. 

M. 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. 
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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.  

1. Fasteners. 

2. Adhesives. 

3. 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. 

B. Isolation Barrier Membrane: 40-mil-thick, self-adhering sheet consisting of rubberized asphalt 

laminated to a cross-laminated polyethylene film with release liner on adhesive side. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Carlisle 

Coatings & Waterproofing, Incorporated; CCW-705, or 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. 
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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. 

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. 
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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 40 23 - INTERIOR ARCHITECTURAL WOODWORK 

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 wood stairs. 

2. Fire-retardant-treated wood material. 

1.3 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 

units of Work specified in other Sections, to ensure that interior architectural woodwork can be 

supported and installed as indicated. 

1.4 SUBMITTALS, GENEARL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data  

1. Interior Wood Stairs. 

2. Anchors. 

3. Product Data: For composite wood products, indicating that product contains no urea 

formaldehyde. 

4. Product Data: For installation adhesives, indicating VOC content. 

B. Shop Drawings: 

1. Include the following: 

a. Dimensioned plans, elevations, and sections. 

b. Attachment details. 

2. Show large-scale details. 

06 40 23 
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3. Show locations and sizes of furring, blocking, and hanging strips, including blocking and 

reinforcement concealed by construction and specified in other Sections. 

C. Samples:  

1. Lumber for Transparent Finish (Stain or Clear Finish): Not less than 5 inches wide by 12 

inches long, for each species and cut, finished on one side and one edge. 

a. Finish: Comply with Division 09 Section “Painting.” 

2. Panel Products with Factory-Applied Finish: 12 by 12 inches. 

3. Veneer-Faced Panel Products for Transparent Finish (Stain or Clear Finish): 12 by 12 

inches, for each species and cut. Include at least one face-veneer seam and finish as 

specified. 

a. Finish: Comply with Division 09 Section “Painting.” 

1.6 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products similar 

to those required for this Project and whose products have a record of successful in-service 

performance. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver interior architectural woodwork until painting and similar finish operations that 

might damage woodwork have been completed in installation areas. 

B. Store woodwork in installation areas or in areas where environmental conditions comply with 

requirements specified in "Field Conditions" Article. 

1. Handle and store fire-retardant-treated wood to comply with chemical treatment 

manufacturer's written instructions. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install interior architectural woodwork until 

building is enclosed, wet-work is complete, and HVAC system is operating and maintaining 

temperature and relative humidity at levels designed for building occupants for the remainder of 

the construction period. 

B. Field Measurements: Where interior architectural woodwork is indicated to fit to other 

construction, verify dimensions of other construction by field measurements before fabrication, 

and indicate measurements on Shop Drawings. Coordinate fabrication schedule with 

construction progress. 
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1. Locate concealed framing, blocking, and reinforcements that support woodwork by field 

measurements before being concealed by construction, and indicate measurements on 

Shop Drawings. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL WOODWORK, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 

Standards for grades of interior architectural woodwork indicated for construction, finishes, 

installation, and other requirements. 

2.2 INTERIOR WOOD STAIRS  

A. Architectural Woodwork Standards Grade:  Custom. 

B. Wood for Transparent Finish: 

1. Species and Cut: Red oak, plain sawn. 

2. Wood Moisture Content: 5 to 10 percent. 

C. Handrail Brackets:  Cast stainless steel with wall flange drilled for exposed anchor and with 

support arm for screwing to underside of rail. Size to provide 1-1/2-inch clearance between 

handrail and face of wall. 

2.3 SHEET MATERIALS 

A. Composite Wood Products: Provide materials that comply with requirements of the 

Architectural Woodwork Standards for each type of interior architectural woodwork and quality 

grade specified unless otherwise indicated. 

1. Composite Wood Products: Verify products are made without added urea formaldehyde. 

2. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

2.4 FIRE-RETARDANT-TREATED WOOD MATERIAL 

A. Fire-Retardant-Treated Wood Materials: Where fire-retardant-treated materials are indicated, 

use materials complying with requirements that are acceptable to authorities having jurisdiction 

and with fire-test-response characteristics specified as determined by testing identical products 

in accordance with test method indicated by a qualified testing agency. 

1. Use treated materials that comply with requirements of the Architectural Woodwork 

Standards. Do not use materials that are warped, discolored, or otherwise defective. 

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise 

adversely affect finishes. Do not use colorants to distinguish treated materials from 

untreated materials. 
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3. Identify fire-retardant-treated materials with appropriate classification marking of 

qualified testing agency in the form of removable paper label or imprint on surfaces that 

will be concealed from view after installation. 

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 

when tested in accordance with ASTM E84, 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. Kiln-dry lumber and plywood after treatment to a maximum moisture content of 19 and 

15 percent, respectively. 

2. For items indicated to receive a stained, transparent, or natural finish, use organic resin 

chemical formulation. 

3. Mill lumber before treatment, and implement procedures during treatment and drying 

processes that prevent lumber from warping and developing discolorations from drying 

sticks or other causes, marring, and other defects affecting appearance of treated 

woodwork. 

2.5 MISCELLANEOUS MATERIALS 

A. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 

1. Provide metal expansion sleeves or expansion bolts for post-installed anchors. 

2. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face of exterior 

walls and at floors. 

B. Installation Adhesive: Product recommended by fabricator for each substrate for secure 

anchorage. 

1. Verify adhesives have a VOC content of 70 g/L or less. 

2.6 FABRICATION 

A. Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before 

fabrication. 

B. Fabricate interior architectural woodwork to dimensions, profiles, and details indicated. 

1. Ease edges to radius indicated for the following: 

a. Edges of Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated. 

b. Edges of Members More Than 3/4 Inch (19 mm) Thick: 1/8 inch. 

C. Complete fabrication, including assembly, to maximum extent possible before shipment to 

Project site. 

1. Disassemble components only as necessary for shipment and installation. 

2. Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition interior architectural woodwork to humidity conditions in 

installation areas for not less than 72 hours prior to beginning of installation. 

B. Before installing interior architectural woodwork, examine shop-fabricated work for completion 

and complete work as required, including removal of packing and backpriming of concealed 

surfaces. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION 

A. Grade: Install interior architectural woodwork to comply with same grade as item to be 

installed. 

B. Assemble interior architectural woodwork and complete fabrication at Project site to the extent 

that it was not completed during shop fabrication. 

C. Install interior architectural woodwork level, plumb, true in line, and without distortion. 

1. Shim as required with concealed shims. 

2. Install level and plumb to a tolerance of 1/8 inch in 96 inches. 

D. Scribe and cut interior architectural woodwork to fit adjoining work, refinish cut surfaces, and 

repair damaged finish at cuts. 

E. Fire-Retardant-Treated Wood: Install fire-retardant-treated wood to comply with chemical 

treatment manufacturer's written instructions, including those for adhesives used to install 

woodwork. 

F. Anchor interior architectural woodwork to anchors or blocking built in or directly attached to 

substrates. 

1. Secure with countersunk, concealed fasteners and blind nailing. 

2. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled 

flush with interior architectural woodwork. 

3. For shop-finished items, use filler matching finish of items being installed. 

G. Stairs:  

1. Install stairs with treads and risers no more than 1/8 inch from indicated position. 

2. Secure with countersunk, concealed fasteners and blind nailing. 

3. Use fine finishing nails or finishing screws for exposed fastening, countersunk and filled 

flush with wood surface. 
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3.3 RESTORATION 

A. Restore damaged and defective interior architectural woodwork, where possible, to eliminate 

functional and visual defects and to result in interior architectural woodwork being in 

compliance with requirements of Architectural Woodwork Standards for the specified grade. 

B. Where not possible to restore, replace defective woodwork. 

C. Field Finish: See Division 09 Section " Painting" for final finishing of installed interior 

architectural woodwork. 

3.4 CLEANING 

A. Clean interior architectural woodwork on exposed and semiexposed surfaces. 

END OF SECTION 06 40 23 



Tetra Tech THERMAL INSULATION 

Architects & Engineers Project No. 276721-23001 07 21 00 / Page 1 

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. Glass-fiber blanket. 

2. Insulation for miscellaneous voids. 

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. 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. Glass-fiber blanket, unfaced. 

2. Insulation for miscellaneous voids. 

1.5 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. 

07 21 00 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 

soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 

written instructions for handling, storing, and protecting during installation. 

PART 2 - PRODUCTS 

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. 

2.2 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. 
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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. 

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 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. 

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. 

3.4 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. 
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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.  

3.5 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 



Tetra Tech FLUID-APPLIED MEMBRANE AIR BARRIERS 

Architects & Engineers Project No. 276721-23001 07 27 26 / Page 1 

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. 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. 

B. Mockups: Build mockups to set quality standards for materials and execution.  

1. Build integrated mockups of exterior wall assembly 8 feet long by 8 feet high, 

incorporating backup wall construction, external cladding, window, storefront, door 

frame and sill, insulation, ties and other penetrations, and flashing to demonstrate surface 

preparation, crack and joint treatment, application of air barriers, and sealing of gaps, 

terminations, and penetrations of air-barrier assembly. 

a. Include junction with roofing membrane and foundation wall intersection. 

b. If Architect determines mockups do not comply with requirements, reconstruct 

mockups and apply air barrier until mockups are approved. 
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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. 

1.9 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. 

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. 

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: 
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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. 

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. 

e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 

assembly. 

f. UV Resistance: Can be exposed to sunlight for 90 days according to 

manufacturer's written instructions. 

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. Test concrete substrates for 

capillary moisture by plastic sheet method according to ASTM D4263. 

4. Verify that masonry joints are flush and completely filled with mortar. 

http://www.specagent.com/LookUp/?ulid=12375&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 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. 

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 expansion joints and 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. 
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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. 

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. 
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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. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Owner may engage a qualified testing agency to perform tests and inspections. 

B. Inspections: Air-barrier materials, accessories, and installation are subject to inspection for 

compliance with requirements. Inspections may include the following: 

1. Continuity of air-barrier system has been achieved throughout the building envelope with 

no gaps or holes. 

2. Air-barrier dry film thickness. 

3. Continuous structural support of air-barrier system has been provided. 

4. Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and 

mortar droppings. 

5. Site conditions for application temperature and dryness of substrates have been 

maintained. 

6. Maximum exposure time of materials to UV deterioration has not been exceeded. 

7. Surfaces have been primed, if applicable. 

8. Laps in strips and transition strips have complied with minimum requirements and have 

been shingled in the correct direction (or mastic has been applied on exposed edges), with 

no fishmouths. 

9. Termination mastic has been applied on cut edges. 

10. Strips and transition strips have been firmly adhered to substrate. 

11. Compatible materials have been used. 

12. Transitions at changes in direction and structural support at gaps have been provided. 

13. Connections between assemblies (air-barrier and sealants) have complied with 

requirements for cleanliness, surface preparation and priming, structural support, 

integrity, and continuity of seal. 

14. All penetrations have been sealed. 
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C. Tests: As determined by testing agency from among the following tests: 

1. Adhesion Testing: Air-barrier assemblies will be tested for required adhesion to substrate 

according to ASTM D4541 for each 600 sq. ft. of installed air barrier or part thereof. 

D. Air barriers will be considered defective if they do not pass tests and inspections. 

1. Apply additional air-barrier material, according to manufacturer's written instructions, 

where inspection results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

E. Correct damage to air barriers caused by testing; follow manufacturer's written instructions. 

F. Prepare test and inspection reports. 

3.6 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 52 16 - SBS MODIFIED BITUMINOUS MEMBRANE 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. Styrene-butadiene-styrene (SBS) modified bituminous membrane roofing. 
2. Vapor retarder. 
3. Roof insulation. 

B. Section includes the installation of insulation strips in ribs of acoustical roof deck.  Insulation 
strips are furnished under Division 05 Section "Steel Decking." 

1.3 DEFINITIONS 

A. Roofing Terminology:  Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA 
Roofing and Waterproofing Manual" apply to work of this Section. 

B. Hot Roofing Asphalt:  Roofing asphalt heated to its equiviscous temperature, the temperature at 
which its viscosity is 125 centipoise for mop-applied roofing asphalt and 75 centipoise for 
mechanical spreader-applied roofing asphalt, within a range of plus or minus 25 deg F, 
measured at the mop cart or mechanical spreader immediately before application. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing 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.  Membrane 
roofing and base flashings shall remain watertight. 

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure when 
tested according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance: Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D 4272. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another and 
adjacent materials under conditions of service and application required, as demonstrated by 
membrane roofing manufacturer based on testing and field experience. 

07 52 16 
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C. Roofing System Design:  Provide membrane roofing system that is identical to systems that 
have been successfully tested by a qualified testing and inspecting agency to resist uplift 
pressure calculated according to ASCE/SEI 7. 

1. Corner Uplift Pressure:  As indicated on Drawings. 
2. Perimeter Uplift Pressure:  As indicated on Drawings. 
3. Field-of-Roof Uplift Pressure:  As indicated on Drawings. 

D. FM Global Listing:  Provide membrane roofing, base flashings, and component materials that 
comply with requirements in FM Global 4450 and FM Global 4470 as part of a membrane 
roofing system, and that are listed in FM Global’s "RoofNav" for Class 1 or noncombustible 
construction, as applicable.  Identify materials with FM Global markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail-Resistance Rating: MH. 

E. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, based 
on testing identical products by a qualified testing agency. 

F. Energy Star Listing: Roofing system shall be listed on the DOE's ENERGY STAR "Roof 
Products Qualified Product List" for low-slope roof products. 

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. SBS-modified bituminous membrane roofing. 
2. Roofing membrane sheet. 
3. Granule-surface roofing membrane cap sheet. 
4. Base sheet. 
5. Backer sheet. 
6. Metal-foil-surfaced flashing sheet. 
7. Fasteners for membrane and substrate board. 
8. Miscellaneous accessories. 
9. Self-adhering sheet vapor retarder. 
10. Polyisocyanurate board insulation/fasteners. 
11. Substrate joint tape. 
12. Walkway pads. 
13. Substrate board. 
14. Cover board. 
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B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Crickets, saddles, sumps and tapered edge strips, including slopes. 
4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 

C. Samples:  For the following products: 

1. Cap sheet, of color required (match existing). 
2. Flashing sheet, of color required (match existing). 
3. Walkway pads, of color required. 

D. Warranties: Sample of special warranties. 

1.7 INFORMATIONAL SUBMITTALS 

A. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system 
complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of complying with performance requirements. 

2. For any materials not manufactured or supplied by the SBS membrane roofing system 
manufacturer, submit evidence indicating SBS membrane roofing system manufacturer’s 
approval of such materials. 

B. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roofing system to include in maintenance manuals, including all 
information necessary for maintaining warranty coverage. 

B. Warranties:  Executed special warranties. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is UL listed for membrane roofing 
system identical to that used for this Project. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by membrane 
roofing system manufacturer to install manufacturer's product and that is eligible to receive 
manufacturer's special warranty. 

C. Source Limitations:  Obtain components including roof insulation and fasteners for membrane 
roofing system from same manufacturer as membrane roofing or approved by membrane 
roofing manufacturer. 
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D. Exterior Fire-Test Exposure:  ASTM E 108 or UL 790, Class A; for application and roof slopes 
indicated, as determined by testing identical membrane roofing materials by a qualified testing 
agency.  Materials shall be identified with appropriate markings of applicable testing agency. 

E. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof assemblies 
identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing 
agency.  Identify products with appropriate markings of applicable testing agency. 

F. R-values: Identify insulation R-values with manufacturer’s markings in accordance with 
building code applicable to Project. 

G. Preinstallation Roofing Conference:  Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency 
representative, roofing Installer, roofing system manufacturer's 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 and avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with requirements, 
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 will affect roofing system. 

7. Review governing regulations and requirements for insurance and certificates if 
applicable. 

8. Review temporary protection requirements for roofing system during and after 
installation. 

9. Review roof observation and repair procedures after roofing installation. 

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. 
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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. 

D. Handle and store roofing materials and place equipment in a manner to avoid permanent 
deflection of deck. 

1.11 PROJECT 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. 

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. 

B. Remove only as much existing roofing system as can be covered with new roofing system 
during the same day. All building areas are to remain watertight at all times. The contractor is 
responsible for any damage associated with roof replacement work. Schedule and execute work 
to prevent leaks and excessive traffic on completed roof sections. Exercise care to provide 
protection for the interior of the building and to ensure water and roofing debris does not flow 
beneath any completed sections of the roof system. Do not disrupt activities in occupied spaces. 

1.13 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized form, without monetary limitation, in 
which manufacturer agrees to repair or replace components of membrane roofing system that 
fail in materials within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, roof insulation, roofing 
accessories, and other components of membrane roofing system. 

2. Warranty Period: 20 years 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, 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. 
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PART 2 - PRODUCTS 

2.1 SBS-MODIFIED ASPHALT-SHEET MATERIALS 

A. SBS-Modified Bituminous Membrane Roofing: 

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. Johns Manville. 
b. Siplast, Inc. 
c. Soprema. 

B. Roofing Membrane Sheet:  ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet 
(reinforced with glass fibers); smooth surfaced; suitable for application method specified. 

C. Granule-Surface Roofing Membrane Cap Sheet:  ASTM D 6163, Grade G, Type I or II, SBS-
modified asphalt sheet (reinforced with glass fibers); granule surfaced; suitable for application 
method specified, and as follows: 

1. Granule Color:  Light Gray (match existing, VIF). 

2.2 BASE-SHEET MATERIALS 

A. Base Sheet:  ASTM D 4601, Type II, nonperforated, asphalt-impregnated and -coated, glass-
fiber sheet, dusted with fine mineral surfacing on both sides. 

2.3 BASE FLASHING SHEET MATERIALS 

A. Backer Sheet:  ASTM D 6164, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced 
with polyester fabric), or ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet 
(reinforced with glass fibers); smooth surfaced; suitable for application method specified. 

B. Metal-Foil-Surfaced Flashing Sheet:  ASTM D 6298, metal-foil surfaced SBS-modified asphalt 
sheet (reinforced with glass fibers); suitable for application method specified, and as follows: 

1. Foil Surfacing: Aluminum. 

2.4 AUXILIARY ROOFING MEMBRANE MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with roofing membrane. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

B. Asphalt Primer:  ASTM D 41. 
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C. Roofing Asphalt:  ASTM D 312, Type III or IV as recommended by roofing system 
manufacturer for application. 

D. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roofing membrane 
components to substrate; tested by manufacturer for required pullout strength, and acceptable to 
roofing system manufacturer. 

E. Metal Flashing Sheet:  As specified in Division 07 Section "Roof Specialties." 

F. Miscellaneous Accessories:  Provide those recommended by roofing system manufacturer. 

2.5 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 
Type X, 5/8 inch thick, factory primed. 

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. Georgia-Pacific Corporation; Dens Deck Prime. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof 
deck. 

2.6 VAPOR RETARDER 

A. Self-Adhering Sheet Vapor Retarder:  ASTM D 1970, minimum of 40-mil- thick, polyethylene 
film laminated to layer of rubberized asphalt adhesive; maximum permeance rating of 0.1 perm; 
cold applied, with slip-resisting surface and release paper backing.  Provide primer when 
recommended by vapor-retarder manufacturer. 

2.7 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured or approved by roofing manufacturer, 
selected from manufacturer's standard sizes suitable for application, of thicknesses indicated. 

B. Install insulation such that manufacturer’s R-value markings are readily observable in 
accordance with building code in effect for Project. 

C. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 2, Grade 2 coated glass-fiber 
mat facer on both major surfaces. 

D. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch 
per 12 inches unless otherwise indicated. 

E. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where 
indicated for sloping to drain.  Fabricate to slopes indicated. 
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2.8 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for 
intended use and compatibility with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates meeting corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, 
and acceptable to roofing system manufacturer. 

C. Insulation Cant Strips:  ASTM C 728, perlite insulation board. 

D. Wood Blocking: Comply with requirements in Division 06 Section "Roofing Rough Carpentry." 

E. Tapered Edge Strips:  ASTM C 728, perlite insulation board. 

F. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 1/2 inch 
thick, factory primed. 

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. Georgia-Pacific Corporation; Dens Deck Prime. 

G. Substrate Joint Tape:  6- or 8-inch- wide, coated, glass-fiber joint tape. 

2.9 WALKWAYS 

A. Walkway Pads:  Reinforced asphaltic composition pads with slip-resisting mineral-granule 
surface, manufactured as a traffic pad for foot traffic and acceptable to roofing system 
manufacturer, 3/8 inch thick, minimum. 

1. Pad Size: 32 inches by 32 inches. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the 
following requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and curbs are set and braced and 
that roof drain bodies are securely clamped in place. 

2. Verify that blocking, curbs, and nailers are securely anchored to roof deck at penetrations 
and terminations and that nailers match thicknesses of insulation. 

3. Verify that minimum concrete drying period recommended by roofing system 
manufacturer has passed. 
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4. Verify that concrete substrate is visibly dry and free of moisture.  Test for capillary 
moisture by plastic sheet method according to ASTM D 4263. 

a. Test for moisture by pouring 1 pint of hot roofing asphalt on deck at start of each 
day's work and at start of each roof area or plane.  Do not proceed with roofing 
work if test sample foams or can be easily and cleanly stripped after cooling. 

5. Verify that concrete-curing compounds that will impair adhesion of roofing components 
to roof deck have been removed. 

6. Verify that deck is securely fastened with no projecting fasteners and with no adjacent 
units in excess of 1/16 inch out of plane relative to adjoining deck. 

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 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. 

C. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. and allow 
primer to dry. 

D. Install insulation strips in ribs of acoustical roof decks according to acoustical roof deck 
manufacturer's written instructions. 

3.3 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes 
with end joints staggered between rows.  Tightly butt substrate boards together. 

1. Fasten substrate board to top flanges of steel deck according to recommendations in FM 
Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified 
Windstorm Resistance Classification. 

2. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 
perimeter, and field of roof according to membrane roofing system manufacturers' 
written instructions. 
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3.4 VAPOR-RETARDER INSTALLATION 

A. Self-Adhering Sheet Vapor Retarder:  Prime substrate if required by manufacturer.  Install self-
adhering sheet vapor retarder over area to receive vapor retarder, side and end lapping each 
sheet a minimum of 3-1/2 inches and 6 inches, respectively.  Seal laps by rolling. 

B. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air 
movement into membrane roofing system. 

3.5 INSULATION INSTALLATION 

A. Comply with roofing system manufacturer's written instructions for installing roof insulation. 

B. Install one lapped base-sheet course and mechanically fasten to substrate according to roofing 
system manufacturer's written instructions. 

C. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures 
of roofing membrane system with vertical surfaces or angle changes more than 45 degrees. 

D. Install tapered insulation under area of roofing to conform to slopes indicated. 

E. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Fill gaps exceeding 1/4 inch 
with insulation. 

1. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations. 

F. Install insulation under area of roofing to achieve required thickness.  Where overall insulation 
thickness is 2.7 inches or more, install two or more layers with joints of each succeeding layer 
staggered from joints of previous layer a minimum of 6 inches in each direction. 

G. Trim surface of insulation where necessary at roof drains so completed surface is flush and does 
not restrict flow of water. 

H. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces. 

I. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows: 

1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. and allow 
primer to dry. 

2. Set each layer of insulation in a solid mopping of hot roofing asphalt applied within plus 
or minus 25 deg F of equiviscous temperature. 

J. Mechanically Fastened and Adhered Insulation:  Install first layer of insulation to deck using 
mechanical fasteners specifically designed and sized for fastening specified board-type roof 
insulation to deck type. 

1. Fasten first layer of insulation according to requirements in FM Approvals' "RoofNav" 
for specified Windstorm Resistance Classification. 

2. Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of 
roof. 
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3. Set each subsequent layer of insulation in a solid mopping of hot roofing asphalt applied 
within plus or minus 25 deg F of equiviscous temperature. 

K. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows.  Offset joints a minimum of 6 inches in each direction from joints of 
insulation below.  Loosely butt cover boards together and fasten to roof deck.  Tape joints if 
required by roofing system manufacturer. 

1. Fasten cover boards according to requirements in FM Approvals' "RoofNav" for 
specified Windstorm Resistance Classification. 

2. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof. 
3. Set cover boards in a solid mopping of hot roofing asphalt applied within plus or minus 

25 deg F of equiviscous temperature. 

3.6 ROOFING MEMBRANE INSTALLATION, GENERAL 

A. Install roofing membrane system according to roofing system manufacturer's written 
instructions and applicable recommendations in ARMA/NRCA's "Quality Control Guidelines 
for the Application of Polymer Modified Bitumen Roofing." 

B. Start installation of roofing membrane in presence of roofing system manufacturer's technical 
personnel. 

C. Where roof slope exceeds 1/2 inch per 12 inches, install roofing membrane sheets parallel with 
slope. 

1. Backnail roofing membrane sheets to nailer strips or substrate according to roofing 
system manufacturer's written instructions. 

D. Cooperate with testing agencies engaged or required to perform services for installing roofing 
system. 

E. Coordinate installation of roofing system so insulation and other components of the roofing 
membrane system not permanently exposed are not subjected to precipitation or left uncovered 
at the end of the workday or when rain is forecast. 

1. At end of each day's work, provide tie-offs to cover exposed roofing membrane sheets 
and insulation with a course of coated felt set in roofing cement or hot roofing asphalt, 
with joints and edges sealed. 

2. Complete terminations and base flashings and provide temporary seals to prevent water 
from entering completed sections of roofing system. 

3. Remove and discard temporary seals before beginning work on adjoining roofing. 

F. Asphalt Heating:  Do not raise roofing asphalt temperature above equiviscous temperature range 
more than one hour before time of application.  Do not exceed roofing asphalt manufacturer's 
recommended temperature limits during roofing asphalt heating.  Do not heat roofing asphalt 
within 25 deg F of flash point.  Discard roofing asphalt maintained at a temperature exceeding 
finished blowing temperature for more than four hours. 



SBS MODIFIED BITUMINOUS MEMBRANE ROOFING  Tetra Tech 

07 52 16 / Page 12 Project No. 276721-23001 Architects & Engineers 

G. Substrate-Joint Penetrations:  Prevent roofing asphalt and adhesives from penetrating substrate 
joints, entering building, or damaging roofing system components or adjacent building 
construction. 

3.7 BASE-SHEET INSTALLATION 

A. Install lapped base-sheet course, extending sheet over and terminating beyond cants.  Attach 
base sheet as follows: 

1. Adhere to substrate in a solid mopping of hot roofing asphalt. 

3.8 SBS-MODIFIED BITUMINOUS MEMBRANE INSTALLATION 

A. Install modified bituminous roofing membrane sheet and cap sheet according to roofing 
manufacturer's written instructions, starting at low point of roofing system.  Extend roofing 
membrane sheets over and terminate beyond cants, installing as follows: 

1. Adhere to substrate in a solid mopping of hot roofing asphalt applied at not less than 425 
deg F. 

2. Unroll roofing membrane sheets and allow them to relax for minimum time period 
required by manufacturer. 

B. Laps:  Accurately align roofing membrane sheets, without stretching, and maintain uniform side 
and end laps.  Stagger end laps.  Completely bond and seal laps, leaving no voids. 

1. Repair tears and voids in laps and lapped seams not completely sealed. 

C. Install roofing membrane sheets so side and end laps shed water. 

D. Broadcast matching granules over seam bleed-out and remove excess granules after curing. 

3.9 FLASHING AND STRIPPING INSTALLATION 

A. Install base flashing over cant strips and other sloped and vertical surfaces, at roof edges, and at 
penetrations through roof; secure to substrates according to roofing system manufacturer's 
written instructions, and as follows: 

1. Prime substrates with asphalt primer if required by roofing system manufacturer. 
2. Backer Sheet Application:  Adhere backer sheet over roofing membrane at cants in a 

solid mopping of hot roofing asphalt. 

B. Extend base flashing up walls or parapets a minimum of 8 inches above roofing membrane and 
4 inches onto field of roofing membrane. 

C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing. 

1. Seal top termination of base flashing. 
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D. Install roofing membrane cap-sheet stripping where metal flanges and edgings are set on 
membrane roofing according to roofing system manufacturer's written instructions. 

E. Roof Drains:  Set 30-by-30-inch-square metal flashing in bed of asphalt roofing cement on 
completed roofing membrane.  Cover metal flashing with roofing membrane cap-sheet stripping 
and extend a minimum of 6 inches beyond edge of metal flashing onto field of roofing 
membrane.  Clamp roofing membrane, metal flashing, and stripping into roof-drain clamping 
ring. 

1. Install stripping according to roofing system manufacturer's written instructions. 

3.10 WALKWAY INSTALLATION 

A. Walkway Pads:  Install walkway pads using units of size indicated or, if not indicated, of 
manufacturer's standard size according to walkway pad manufacturer's written instructions. 

1. Set walkway pads in hot roofing asphalt. 
2. Locate walkway pads at perimeters of new or replaced mechanical equipment/rooftop 

units. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections 
and to prepare test reports. 

B. Test Cuts:  Test specimens will be removed to evaluate problems observed during quality-
assurance inspections of roofing membrane as follows: 

1. Approximate quantities of components within roofing membrane will be determined 
according to ASTM D 3617. 

2. Test specimens will be examined for interply voids according to ASTM D 3617 and to 
comply with criteria established in Appendix 3 in ARMA/NRCA's "Quality Control 
Guidelines for the Application of Polymer Modified Bitumen Roofing." 

3. Repair areas where test cuts were made according to roofing system manufacturer's 
written instructions. 

C. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation on completion. 

1. Notify Architect and Owner 48 hours in advance of date and time of inspection. 

D. Roofing system will be considered defective if it does not pass tests and inspections. 

1. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
if replaced or additional work complies with specified requirements. 
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3.12 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period.  When 
remaining construction will not affect or endanger roofing, inspect roofing for deterioration and 
damage, describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07 52 16 
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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. Metal termination bars. 
9. Fasteners. 
10. Miscellaneous accessories. 
11. Polyisocyanurate board insulation. 
12. Tapered insulation. 
13. Insulation fasteners. 
14. Insulation adhesive. 
15. Cover board. 
16. Flexible walkways. 
17. Insulation for miscellaneous voids. 

B. Sustainable Design Submittals: 

1. 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. 
5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations. 
6. Walkway pad layout. 



Tetra Tech EPDM ROOFING 
Architects & Engineers Project No. 276721-23001 07 53 23 / Page 3 

D. Samples: For the following products: 

1. Roof membrane and flashings. 
2. Roof insulation. 
3. Cover board. 
4. Walkway pads. 

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. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed listed in FM Approvals' 
RoofNav listed in SPRI's Directory of Roof Assemblies 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. 

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. 
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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. 

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. 

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. 
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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: 30 years 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, 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. 

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. 
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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. 
b. Firestone Building Products. 
c. Johns Manville; a Berkshire Hathaway company. 

2. Thickness: 90 mils, nominal. 
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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, 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. 

I. 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. 
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J. Fasteners: Factory-coated steel fasteners and metal 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. 

K. 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. 

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, coated glass-fiber 
mat facer on both major surfaces. 

1. Products:  Subject to compliance with requirements, available products that may be in-
corporated 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 installation and 48 by 96 inches, for mechanical 
attachment. 

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.  
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3. Slope: 

a. Roof Field: 1/8 inch per foot unless otherwise indicated on Drawings. (Some areas 
require 1/2” per foot at sloped roof deck areas as shown on Drawings). 

 
b. Saddles, Crickets and Drain Sumps: 1/2 inch per foot unless otherwise indicated on 

Drawings. (Provide ‘snub-nose’ saddles and crickets to match width of tapered 
drain sump as shown on Drawings). 

4. Provide fiber board tapered edge strips to transition from 1/2-inch to 0-inch. 

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 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, coated 
glass-mat facer on both major surfaces, 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. 

E. 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. 
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a. Basis-of-Design Product: Subject to compliance with requirements, provide 
DuPont; Froth-Pak Foam Insulation, or comparable product. 
 

2. Mineral Wool Insulation for Miscellaneous Voids: Mineral wool batt insulation designed 
for thermal resistance. ASTM C665, Flame Spread Index = 0, Smoke Developed Index = 
0, ASTM E84 (UL 723), Non-Combustible, ASTM E136. 

a. Basis-of-Design Product: Subject to compliance with requirements, provide 
Rockwool; Comfortbatt Thermal Batt Insulation, or comparable product. 

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 steel roof deck is solid and securely attached. 

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. 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. 

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. 

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 fiber board tapered edge strips to transition from 1/2-inch to 0-inch. 
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. 
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b. Mechanically attach base layer of insulation using mechanical fasteners specifically 
designed and sized for fastening specified board-type roof insulation to metal decks. 

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. 

E. Installation Over Concrete, Gypsum or Other Types of Plank Decks: 

1. Adhered Base Layer: Thoroughly clean and prime deck surface, install base layer of 
insulation with joints staggered not less than 24 inches in adjacent rows. 

a. Adhere base layer of insulation to concrete, gypsum or plank deck in compliance 
with “Performance Requirements” Article and FM Global Property Loss 
Prevention Data Sheet 1-29, as follows: 

1) Set 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. 
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3) Walk the boards into the adhesive and roll with a 30-inch wide, 150-pound 
weighted steel roller to ensure full embedment. 

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. 

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. 
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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. Bonding Adhesive: Apply 100 percent coverage to substrate and underside of roof membrane at 
rate required by manufacturer and allow to partially dry before installing roof membrane. Do 
not apply to splice area of roof membrane. 

G. In addition to adhering, mechanically fasten roof membrane securely at terminations, 
penetrations, and perimeters. 

H. Apply roof membrane with side laps shingled with slope of roof deck where possible. 

I. Apply pressure to the membrane surface in accordance with manufacturer’s instructions to 
obtain maximum contact between the membrane and substrate. 

J. 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. 

K. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements. 

L. 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. 

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. 
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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. Roof access doors. 
d. Locations indicated on Drawings. 
e. 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. Counterflashings. 

3. Manufactured roof expansion joints. 

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. 

2. Canted roof-edge fascia. 

3. Drip-edge roof-edge fascia. 

4. One-piece counterflashings. 

5. Two-piece counterflashings. 

6. Manufactured roof expansion joints. 

B. 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. 

07 71 00 
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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. 

C. Samples for Initial Selection: For each type of roof specialty indicated with factory-applied 

color finishes. 

D. Samples for Verification: For each type of roof specialty indicated, made from 12-inch lengths 

of full-size components in specified material, and including fasteners, cover joints, accessories, 

and attachments, as follows: 

1. Roof-edge specialties. 

2. Counterflashings. 

E. 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. 

B. Furnish not less than six 12-foot-long sections of fascia covers, fascia extenders and 

counterflashings. 

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.” 
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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. 

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 Finishes: Manufacturer agrees to repair finish or replace roof specialties 

that show evidence of deterioration of factory-applied finishes within specified warranty period. 

1. 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. 
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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. 

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 

and fascia sumps. 

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. 

b. Three-Piece Canted Roof Edge Fascia: Three-piece fascia system with a 

continuous extruded aluminum anchor bar with extended vertical leg terminating 

in a drip edge cleat and continuous formed galvanized steel sheet canted waterdam, 

0.028 inch thick (24 gage), minimum. 

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 2000 Canted Fascia. 

b) Firestone Building Products Company, LLC; AnchorGard Canted 

Fascia. 

c) Johns Manville; Presto-Tite Canted Fascia. 

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: Clear anodic. 
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3. Corners and offsets: 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. 

b. Soffit Trim: Manufactured metal trim as indicated on Drawings, of same material 

and finish as fascia cover. 

B. Drip-Edge Roof-Edge Fascia:  Manufactured, two-piece, roof-edge fascia consisting of formed 

compression-clamped metal fascia cover in section lengths not exceeding 12 feet and a 

continuous formed galvanized-steel sheet base, 0.028 inch thick, minimum, with extended 

vertical leg terminating in a drip-edge cleat.  Provide matching corner units. 

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; “SecurSeal Drip Edge”. 

b. Firestone Building Products; “Firestone Drip Edge”. 

c. Johns Manville; “Johns Manville Drip Edge”. 

2. Fascia Cover:  Fabricated from the following exposed metal: 

a. Formed Aluminum:  Not less than 0.050 inch thick and as required to meet 

performance requirements. 

b. Surface: Smooth, flat finish. 

c. Finish: Clear anodic. 

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. 
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2.3 COUNTERFLASHINGS 

A. One-Piece Counterflashings: Manufactured units formed of single counterflashing sections. 

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 Counter Flashing 1 Pc. Reglet. 

b. Firestone Building Products Company, LLC; 1 Piece Counter Flashing Reglet 

Version. 

c. Metal-Era LLC; 1 Piece Counter Flashing Reglet Version. 

2. Formed Aluminum:  Not less than 0.050 inch thick. 

3. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 

4 inches and in longest uniform section lengths not exceeding 12 feet and compress 

against base flashings with joints lapped. 

a. Surface-Mounted Type: Provide counterflashing with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with 

channel for sealant at top edge. 

b. Reglet Type: For embedment in masonry mortar joints. 

B. Two-Piece Counterflashings: Manufactured units formed to provide secure interlocking of 

separate receiver and counterflashing pieces. 

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 2 Pc. Counter Flashing Reglet. 

b. Firestone Building Products Company, LLC; 2 Piece Counter Flashing Reglet 

Version. 

c. Metal-Era LLC; 2 Piece Counter Flashing Reglet Version. 

2. Formed Aluminum:  Not less than 0.050 inch thick. 

3. Surface-Mounted Receivers: Provide receivers with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with channel for 

sealant at top edge. 

4. Embedded Receivers: For embedment in masonry mortar joints. 

5. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 

4 inches and in longest uniform section lengths not exceeding 12 feet designed to snap 

into receiver and compress against base flashings with joints lapped. 
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C. Aluminum Finish:  Two-coat fluoropolymer. 

1. Surface: Smooth, flat finish. 

2. Finish: Clear anodic. 

2.4 MANUFACTURED ROOF EXPANSION JOINTS 

A. Aluminum Roof Expansion Joints: Factory-fabricated, continuous, waterproof, joint cover; 

consisting of a flexible black rubber membrane supported by closed-cell foam material to form 

a bellow. Attached to two aluminum metal flanges with provision for securing assembly to 

substrate and sealing assembly to roofing membrane or flashing. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns 

Manville, Inc.; Expand-O-Flash, or comparable product. 

2. Flexible Membrane Cover:  Type E, 60-mil, EPDM, Black as recommended by 

manufacturer. 

3. Support Foam: Closed-cell, thickness varies from 3/8” to 3/4” as required by 

manufacturer for joint/bellow width, verify in field. 

4. Flange Metal: .032” mill finish aluminum metal flanges. 

5. Accessories: Provide factory fabricated units for joints,  intersections, transitions, and end 

conditions and horizontal and vertical transitions including those to other building 

expansion joints and other components as recommended by roof-expansion-joint 

manufacturer for complete installation. 

6. Seal: Continuous, waterproof membrane within joint and attached to substrate on sides of 

joint below the cover. 

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. 
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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. 

D. Coil-Coated Aluminum Sheet Finishes: 

1. 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 walls, parapets, and 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, 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. 

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. 
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B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 

contact with each other or with corrosive substrates by isolating surfaces with adhered EPDM 

membrane or by other permanent separation as recommended by manufacturer. 

1. Underlayment:  Where installing metal directly on cementitious or wood substrates, 

install a course of adhered EPDM membrane 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. 

3.3 INSTALLATION OF ROOF-EDGE SPECIALITIES 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 

fasteners over fully adhered EPDM field membrane extended vertically to bottom of fascia. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 

meet performance requirements. 

C. Install fascia extender cover cleat with provisions for expansion and fasteners loose in slotted 

holes. 

D. Strip-in cleat with adhered EPDM membrane flashing up and over cant dam, installed as 

indicated on Drawings prior to installation of fascia cover. 

3.4 INSTALLATION OF COUNTERFLASHINGS 

A. Coordinate installation of counterflashings with installation of base flashings. 

B. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that 

counterflashings overlap 4 inches over top edge of base flashings. Lap counterflashing joints a 

minimum of 4 inches and bed with butyl sealant. Fit counterflashings tightly to base flashings. 

C. Coordinate installation of two-piece counterflashings with masonry installer. 
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3.5 INSTALLATION OF MANUFACTURED ROOF EXPANSION JOINTS 

A. Comply with manufacturer's written instructions for handling and installing roof expansion 

joints. 

1. Anchor roof expansion joints securely in place, with provisions for required movement. 

Use fasteners, protective coatings, sealants, and miscellaneous items as required to 

complete roof expansion joints. 

2. Install roof expansion joints true to line and elevation; and without warping, jogs in 

alignment, buckling, or tool marks. 

3. Provide for linear thermal expansion of roof expansion joint materials. 

4. Provide uniform profile of roof expansion joint throughout its length; do not stretch or 

squeeze membranes. 

5. Provide uniform, neat seams. 

6. Install roof expansion joints to fit substrates and to result in watertight performance. 

B. Directional Changes: Install factory-fabricated units at directional changes to provide 

continuous, uninterrupted, and watertight joints. 

C. Transitions to Other Expansion-Control Joint Assemblies: Coordinate installation of roof 

expansion joints with other exterior expansion-control joint assemblies to result in watertight 

performance. Install factory-fabricated units at transitions between roof expansion joints and 

exterior expansion-control joint systems. 

D. Splices: Splice roof expansion joints to provide continuous, uninterrupted, and waterproof 

joints. 

E. Install waterproof splices and prefabricated end dams to prevent leakage of secondary-seal 

membrane. 

3.6 CLEANING AND PROTECTION 

A. Clean all surfaces, 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 
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SECTION 07 73 00 – ROOF DRAINS 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. Roof drains, drain pipe, fittings, and insulation. 

2. Downspout nozzles. 

3. Vent pipe extensions. 

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. 

1. Roof drain pipe and fittings. 

2. Cast-iron, large-sump, general-purpose roof drains. 

3. Roof drain insulation. 

4. PVC jacket. 

5. Roof drain pipe insulation. 

6. Downspout nozzles. 

7. Prefabricated vent pipe extensions. 

1.5 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 

agency. 

07 73 00 



ROOF DRAINS AND ACCESSORIES  Tetra Tech 

07 73 00 / Page 2 Project No. 276721-23001 Architects & Engineers 

PART 2 - PRODUCTS 

2.1 METAL ROOF DRAINS 

A. Cast-Iron, Large-Sump, General-Purpose Roof Drains: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Smith, Jay 

R. Mfg. Co.;  No. 1015Y-R-C-U-G Large General Purpose Roof Drain or comparable 

product by one of the following: 

a. Josam Company. 

b. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.4, for general-purpose roof drains. 

3. Body Material:  Cast iron. 

4. Dimension of Body:  Nominal 16-inch diameter. 

5. Combination Flashing Ring and Gravel Stop:  Required. 

6. Outlet:  Bottom. 

7. Adjustable Extension Sleeves:  Required. 

8. Underdeck Clamp:  Required. 

9. Sump Receiver Plate:  Required. 

10. Dome Material:  Galvanized Cast Iron. 

11. Vandal-Proof Dome:  Required. 

B. Roof Drain Insulation: 

1. Type I, 850 Deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 547, Type I, Grade A, without factory-applied jacket. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide Johns 

Manville; Micro-Lok, or a comparable product. 

b. Thickness: 2 inches. 

2. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C, factory-fabricated fitting covers with glass fiber inserts. Tape as 

recommended by manufacturer. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide Johns 

Manville; Zeston 2000, or a comparable product. 

b. Adhesive:  As recommended by jacket material manufacturer. 

http://www.specagent.com/LookUp/?uid=123456809397&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809397&mf=04&src=wd
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c. Color:  White. 

d. Shapes:  Roof drain sumps. 

C. Roof Drain Pipe and Fittings: 

1. General: Match size of existing connecting piping. Provide cleanouts as required by code, 

and all hangers and supports required to adequately secure piping to building structure, 

without penetrating insulation vapor barriers. 

2. Below Grade Piping: 

a. Hub-and-Spigot, Cast-Iron Soil Pipe and Fittings: 

1) Pipe and Fittings:  ASTM A 74, Service classes. 

2) Gaskets:  ASTM C 564, rubber. 

3. Above Grade Piping: Provide the following: 

a. Hubless, Cast-Iron Soil Pipe and Fittings: 

1) Pipe and Fittings:  ASTM A 888 or CISPI 301. 

2) CISPI, Hubless-Piping Couplings: 

a) Standards:  ASTM C 1277 and CISPI 310. 

b) Description:  Stainless-steel corrugated shield with stainless-steel 

bands and tightening devices; and ASTM C 564, rubber sleeve with 

integral, center pipe stop. 

D. Roof Drain Pipe Insulation: 

1. Mineral-Fiber, Preformed Pipe Insulation: Mineral or glass fibers bonded with a 

thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-applied 

ASJ-SSL. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide Johns 

Manville; Micro-Lok, or a comparable product. 

2. PVC Jackets:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C, factory-fabricated fitting covers with glass fiber inserts. Tape as 

recommended by manufacturer. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide Johns 

Manville; Zeston 2000, or a comparable product. 

b. Adhesive:  As recommended by jacket material manufacturer. 

c. Color:  White. 

d. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 

unions, reducers, end caps, soil-pipe hubs, traps and mechanical joints. 
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E. Insulating Cements: 

1. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 

ASTM C 449. 

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. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

F. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 

3. Thickness:  11.5 mils. 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. 

Comply with ASTM C 612, Type IA or Type IB.  Provide insulation with factory-applied 

jacket. 

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 Corp.; CertaPro Commercial Board. 

b. Fibrex Insulations Inc.; FBX. 

c. Johns Manville; 800 Series Spin-Glas. 

d. Knauf Insulation; Insulation Board. 

e. Manson Insulation Inc.; AK Board. 

f. Owens Corning; Fiberglas 700 Series. 

http://www.specagent.com/LookUp/?ulid=3208&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825991&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1920&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822576&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822577&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822579&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822580&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1841&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822057&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822058&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822060&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822062&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822064&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822065&mf=04&src=wd
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2.2 DOWNSPOUT NOZZLES 

A. Downspout Nozzles: 

1. Basis-of-Design Product: Subject to compliance with requirements, provide Jay R. Smith 

Mfg. Co.; Division of Smith Industries, Inc.;  No. 1771-BS or comparable product by one 

of the following: 

a. Josam Company. 

b. MIFAB, Inc. 

c. Watts Water Technologies, Inc. 

d. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Body Material:  Cast brass. 

3. Outlet:  No-hub adaptor. 

4. Bird Screen: Stainless steel. 

5. Size:  Same as connected conductor. 

2.3 VENT PIPE EXTENSIONS 

A. Vent Pipe Extensions: Prefabricated plumbing vent pipe extensions. 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 OMG 

Roofing Products; “Tubos Vent Pipe Extensions,” or a comparable product. 

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.  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 roof drains at low points of roof areas according to roof membrane manufacturer's 

written installation instructions.  Roofing materials are specified in Division 07 Sections. 

1. Install flashing collar or flange of roof drain to prevent leakage between drain and 

adjoining roofing.  Maintain integrity of waterproof membranes where penetrated. 

http://www.specagent.com/LookUp/?ulid=2280&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823321&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456823321&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456809394&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809396&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809399&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824327&mf=04&src=wd
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2. Position roof drains for easy access and maintenance. 

3. Insulate roof drain body, roof drain and fittings. 

B. Install roof drain piping as indicated unless deviations from layout are approved on coordination 

drawings.   

1. Install piping in concealed locations unless otherwise indicated and except in equipment 

rooms and service areas. 

2. Install piping indicated to be exposed and piping in equipment rooms and service areas at 

right angles or parallel to building walls. Diagonal runs are prohibited unless specifically 

indicated otherwise. 

3. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal. 

4. Install piping free of sags and bends. 

5. Install fittings for changes in direction and branch connections. 

6. Install piping to allow application of insulation.   

7. Install piping at the following minimum slopes unless otherwise indicated: 

a. Horizontal Storm Drainage Piping:  1 percent downward in direction of flow. 

8. Install prefabricated vent pipe extensions according to manufacturer’s written installation 

instructions or field fabricate the vent extension to provide the required vent height. 

9. Install downspout nozzles at exposed bottom of conductors where they spill onto lower 

roofs, according to manufacturer’s written installation instructions. Mechanically attach 

to wall with stainless steel hardware and seal all perimeters.  

C. Insulation: 

1. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that 

will adversely affect insulation application. 

2. Install insulation materials, accessories, and finishes with smooth, straight, and even 

surfaces; free of voids throughout the length of piping including fittings, valves, and 

specialties. 

3. Install insulation tight and sealed to existing insulation – verify in field. 

4. Install accessories compatible with insulation materials and suitable for the service.  

Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 

either wet or dry state. 

5. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

6. Install multiple layers of insulation with longitudinal and end seams staggered. 
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7. Keep insulation materials dry during application and finishing. 

8. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints 

with adhesive recommended by insulation material manufacturer. 

9. Install insulation with least number of joints practical. 

10. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 

hangers, supports, anchors, and other projections with vapor-barrier mastic. 

11. Install insulation continuously through hangers and around anchor attachments. 

12. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over 

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

13. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and 

wet and dry film thicknesses. 

14. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

15. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 

16. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

17. Finish installation with systems at operating conditions.  Repair joint separations and 

cracking due to thermal movement. 

18. Repair damaged insulation facings by applying same facing material over damaged areas.  

Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar 

to butt joints. 

D. Insulation Installation on Roof Drain Bodies: 

1. Insulate roof drain bodies using preformed fitting insulation.  Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker.  Fill joints, seams, and irregular surfaces with insulating 

cement. 

2. Adhere fitted PVC cover to insulated Roof Drain Body with PVC Jacket Adhesive.  Tape 

PVC covers to adjoining insulation facing using PVC tape. Seal voids to maintain vapor 

barrier on drain body assembly. 

3.3 CONNECTIONS 

A. Comply with requirements for piping connections per Plumbing Code of New York State.  

Drawings indicate general arrangement of piping, fittings, and specialties. 
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3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 

to prevent damage from traffic or construction work. 

END OF SECTION 07 73 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 horizontal assemblies. 

3. Penetrations in smoke barriers. 

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. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

B. Product Schedule: For each penetration firestopping system. Include type of penetration, 

illustration of firestopping system, and design designation of qualified testing and inspecting 

agency. 

1.5 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that penetration firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

1.6 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." 

07 84 13 
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1.7 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. 

1.8 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." 

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. 
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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. 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 Horizontal Assemblies: Penetration firestopping systems with ratings 

determined per ASTM E814 or UL 1479. 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of the floor 

penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of the floor. The 

following floor penetrations do not require a T-rating: 

a. Those within the cavity of a wall. 

b. Floor, tub, or shower drains within a concealed space. 

c. 4-inch or smaller metal conduit penetrating directly into metal-enclosed electrical 

switchgear. 

D. 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. 

E. Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of less 

than 25 and 450, respectively, per ASTM E84. 

F. 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. 
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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. 

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. 



Tetra Tech PENETRATION FIRESTOPPING 

Architects & Engineers Project No. 276721-23001 07 84 13 / Page 5 

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. 

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. 
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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. 

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. 
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5. Manufacturer's name. 

6. Installer's name. 

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 

floor and wall system below that complies with this Section and is suitable for the penetration 

conditions indicated for the Project. 
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FLOOR 
Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 
UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 
a Minimum Thick-
ness 

Less Than or Equal 
to 5 Inches (127 
MM) 

Concrete Floors with 
a Minimum Thick-
ness OF MORE 
Than 5 Inches (127 
MM) 

Framed Floors 

Floor-ceiling assem-
blies consisting of 
concrete with mem-
brane protection 

NO PENETRATING 
ITEMS 

C-AJ-0001-0999 

or 

F-A-0001-0999 

C-BJ-0001-0999 

or 

F-B-0001-0999 

F-C-1001-1999   

METALLIC PIPE, 
CONDUIT, OR 
TUBING 

C-AJ-1001-1999 

or 

F-A-1001-1999 

C-BJ-1001-1999, 

C-BK-1001-1999, 

or 

F-B-1001-1999 

F-C-1001-1999 F-E-1001-1999 

NONMETALLIC 
PIPE, CONDUIT, 
OR TUBING 

C-AJ-2001-2999 

or 

F-A-2001-2999 

C-BJ-2001-2999, 

C-BK-2001-2999, 

or 

F-B-2001-2999 

F-C-2001-2999 F-E-2001-2999 

ELECTRICAL 
CABLES 

C-AJ-3001-3999 

or 

F-A-3001-3999 

C-BJ-3001-3999, 

C-BK-3001-3999, 

or 

F-B-3001-3999 

F-C-3001-3999 F-E-3001-3999 

CABLE TRAYS 
WITH ELECTRICAL 
CABLES 

C-AJ-4001-4999 

or 

F-A-4001-4999 

C-BJ-4001-4999 

or 

F-B-4001-4999 

    

INSULATED PIPES C-AJ-5001-5999 C-BJ-5001-5999, F-C-5001-5999 F-E-5001-5999 
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FLOOR 
Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 
UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 
a Minimum Thick-
ness 

Less Than or Equal 
to 5 Inches (127 
MM) 

Concrete Floors with 
a Minimum Thick-
ness OF MORE 
Than 5 Inches (127 
MM) 

Framed Floors 

Floor-ceiling assem-
blies consisting of 
concrete with mem-
brane protection 

or 

F-A-5001-5999 

C-BK-5001-5999, 

or 

F-B-5001-5999 

MISCELLANEOUS 
ELECTRICAL 
PENETRANTS 

C-AJ-6001-6999 

or 

F-A-6001-6999 

C-BJ-6001-6999     

MISCELLANEOUS 
MECHANICAL 
PENETRANTS 

C-AJ-7001-7999 

or 

F-A-7001-7999 

C-BJ-7001-7999 

or 

F-B-7001-7999 

F-C-7001-7999 F-E-7001-7999 

GROUPINGS OF 
PENETRATIONS 

C-AJ-8001-8999 

or 

F-A-8001-8999 

C-BJ-8001-8999 

or 

F-B-8001-8999 

F-C-8001-8999 F-E-8001-8999 
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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 84 43 - JOINT 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. Joints in or between fire-resistance-rated constructions. 

2. Joints at exterior curtain-wall/floor intersections. 

3. Joints 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. Joints in or between fire-resistance-rated constructions. 

2. Joints at exterior curtain-wall/floor intersections. 

3. Joints in smoke barriers. 

B. Product Schedule: For each joint firestopping system. Include location, illustration of 

firestopping system, and design designation of qualified testing agency. 

1.6 CLOSEOUT SUBMITTALS 

A. Installer Certificates: From Installer indicating that joint firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

07 84 43 
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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 of Firestop Contractors," or been evaluated by UL and found to 

comply with UL's "Qualified Firestop Contractor Program Requirements." 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install joint firestopping systems when ambient or substrate 

temperatures are outside limits permitted by joint firestopping system manufacturers or when 

substrates are wet due to rain, frost, condensation, or other causes. 

B. Install and cure joint firestopping systems per manufacturer's written instructions using natural 

means of ventilation or, where this is inadequate, forced-air circulation. 

1.9 COORDINATION 

A. Coordinate construction of joints to ensure that joint firestopping systems can be installed 

according to specified firestopping system design. 

B. Coordinate sizing of joints to accommodate joint 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 joint firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide 

rated systems complying with the following requirements: 

a. Joint 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." 

B. Rain/Water Resistance: For perimeter fire-barrier system applications, where inclement weather 

or greater-than-transient water exposure is expected, use products that dry rapidly and cure in 

the presence of atmospheric moisture sufficient to pass ASTM D6904 early rain-resistance test 

(24-hour exposure). 
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2.3 JOINT FIRESTOPPING SYSTEMS 

A. Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other gases, 

and maintain original fire-resistance rating of assemblies in or between which joint firestopping 

systems are installed. Joint firestopping systems must accommodate building movements 

without impairing their ability to resist the passage of fire and hot gases. 

1. Joint firestopping systems that are compatible with one another, with the substrates 

forming openings, and with penetrating items, if any. 

2. Provide products that, upon curing, do not re-emulsify, dissolve, leach, breakdown, or 

otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 

ponding water or other forms of moisture. 

3. Provide firestop products that do not contain ethylene glycol. 

4. 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. Intumescent Gypsum Wall Framing Gaskets (Applied to Steel Tracks, Runners and Studs prior 

to Framing Installation): Provide products with fire, smoke, and acoustical ratings that allow 

movement up to 100 percent compression and/or extension in accordance with UL 2079 or 

ASTM E1966; have an L Rating less than 1 cfm/ft. in accordance with UL 2079; and a 

minimum Sound Transmission Class (STC) rating of 56 in accordance with ASTM E90 or 

ASTM C919. 

C. For aluminum curtain-wall assemblies with one- or two-piece rectangular mullions at least 2-1/2 

by 5 inches, provide perimeter fire-barrier system that does not require direct screw attachment 

to mullions and transoms to support and fasten curtain-wall insulation. System to be tested in 

accordance with ASTM E2307 for up to 2-hour fire resistance and with ASTM E1233 for wind 

cycling equivalent to 108 mph wind for 500 cycles. 

D. Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems 

with ratings determined per ASTM E1966 or UL 2079. 

1. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor, 

or roof in or between which it is installed. 

E. Joints at Exterior Curtain-Wall/Floor Intersections: Provide joint firestopping systems with 

rating determined per ASTM E2307. 

1. F-Rating: Equal to or exceeding the fire-resistance rating of the floor assembly. 



JOINT FIRESTOPPING  Tetra Tech 

07 84 43 / Page 4 Project No. 276721-23001 Architects & Engineers 

F. Joints in Smoke Barriers: Provide joint firestopping systems with ratings determined per UL 2079 based 

on testing at a positive pressure differential of 0.30-inch wg. 

1. L-Rating: Not exceeding 5.0 cfm/ft. of joint at both ambient and elevated temperatures. 

G. Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than 

25 and 450, respectively, as determined per ASTM E84. 

1. Verify sealant has a VOC content of 250 g/L or less. 

2.4 ACCESSORIES 

A. Provide components of joint firestopping systems, including primers and forming materials, that 

are needed to install elastomeric fill materials and to maintain ratings required. Use only 

components specified by joint firestopping system manufacturer and approved by the qualified 

testing agency for conditions indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

joint configurations, 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 joint firestopping systems, clean joints immediately to 

comply with fire-resistive joint system manufacturer's written instructions and the following 

requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere with 

adhesion of elastomeric fill materials or compromise fire-resistive rating. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum 

bond with elastomeric fill 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 joint firestopping system manufacturer 

using that manufacturer's recommended products and methods. Confine primers to areas of 

bond; do not allow spillage and migration onto exposed surfaces. 
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C. Apply a suitable bond-breaker to prevent three-sided adhesion in applications where this 

condition occurs, such as the intersection of a gypsum wall to floor or roof assembly where the 

joint is backed by a steel ceiling runner or track. 

3.3 INSTALLATION 

A. General: Install joint firestopping systems to comply with manufacturer's written installation 

instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support elastomeric fill 

materials during their application and in position needed to produce cross-sectional shapes and 

depths required to achieve fire ratings indicated. 

1. After installing elastomeric fill materials and allowing them to fully cure, remove 

combustible forming materials and other accessories not indicated as permanent 

components of fire-resistive joint system. 

C. Install elastomeric fill materials for joint firestopping systems by proven techniques to produce 

the following results: 

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to 

achieve fire-resistance ratings indicated. 

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints. 

3. For elastomeric 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 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 ft. from end of 

wall and at intervals not exceeding 30 ft. 

B. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. 

Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are 

visible to anyone seeking to remove or joint firestopping system. 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 - Joint Firestopping - Do Not Disturb. Notify Building Management 

of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing 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 E2393. 

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to 

testing, repair or replace joint firestopping systems so they comply with requirements. 

C. Proceed with enclosing joint 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 elastomeric fill materials adjacent to joints as the Work progresses by methods 

and with cleaning materials that are approved in writing by joint firestopping system 

manufacturers and that do not damage materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure joint 

firestopping systems are without damage or deterioration at time of Substantial Completion. If 

damage or deterioration occurs despite such protection, cut out and remove damaged or 

deteriorated joint firestopping systems immediately and install new materials to produce joint 

firestopping systems complying with specified requirements. 

3.7 JOINT FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's online 

directory "Product iQ" under product Category XHBN. 

B. Floor-to-Floor, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. FF-D- 0000-0999. 

C. Wall-to-Wall, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. WW-D- 0000-0999. 

D. Floor-to-Wall, Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. FW-D- 0000-0999. 
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E. Head-of-Wall, Fire-Resistive Joint Firestopping Systems: 

1. UL-Classified Systems:  

a. HW-D- 0000-0999. 

2. UL-Classified Perimeter Fire-Containment Systems:  

a. CW-D- 0000-0999. 

END OF SECTION 07 84 43 
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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. 

6. Preformed joint seals. 

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 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. 

6. Preformed joint seals. 

C. Samples for Initial Selection: Manufacturer's color charts showing the full range of colors 

available for each product exposed to view. 

07 92 00 
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D. 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. 

E. 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 MOCKUPS 

A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive 

joint sealants specified in this Section. Use materials and installation methods specified in this 

Section. 

1.6 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) Control and expansion joints in unit masonry. 

3) Joints in exterior insulation and finish systems. 

4) Joints between different materials listed above. 

5) Perimeter joints between materials listed above and frames of exterior 

openings. 

6) 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. 

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. 

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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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) Isolation and contraction joints in cast-in-place concrete slabs. 

b. Interior Joint Locations: 

1) Isolation joints in cast-in-place concrete slabs. 

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. 

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) Other joints as indicated. 

http://www.specagent.com/LookUp/?ulid=5321&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5307&mf=04&src=wd
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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 concrete 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. 

2.7 PREFORMED JOINT SEALS 

A. Preformed Joint Seals: Manufacturer’s standard pre-compressed, elastomeric-coated foam 

preformed joint seal, for non-invasive installation in joint of nominal joint width as indicated on 

Drawings, with plus 50 percent and minus 50 percent movement capability.  

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. EMSEAL Joint Systems, Ltd; Seismic Colorseal. 

b. Nystrom, Inc.; Seismic Compression Seal. 

c. Watson Bowman Acme Corp.; a BASF affiliate; WaboSeismicWeatherSeal. 

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. Joint-Seal Application: Exterior joints in vertical surfaces. 

a. Joint Locations: 

1) Where indicated. 

2.8 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. 

2.9 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. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 
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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 INSTALLATION OF PREFORMED JOINT SEALS 

A. General: Comply with preformed joint seal manufacturer's written installation instructions for 

products and applications indicated unless more stringent requirements apply. 

B. Installation of Preformed Joint Seals: 

1. Install each length of seal immediately after removing protective wrapping. 

2. Firmly secure compressed joint seals to joint gap side to obtain full bond as 

recommended by manufacturer. 

3. Do not pull or stretch material. Produce seal continuity at splices, ends, turns, and 

intersections of joints. 

4. For applications at low ambient temperatures, heat foam joint seal material in compliance 

with manufacturer's written instructions. 
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3.6 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. 

3.7 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 and informational submittals (except field quality-control 

reports) 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 anchorages, joints, field splices, and connections. 

7. Details of accessories. 

8. 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. 

2. Curries Company; ASSA ABLOY. 
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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. 

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. 

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). 
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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. 

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. 
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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. 

H. Corrosion-Resistant Coating:  Cold-applied asphalt mastic, compounded for 15-mil dry film 

thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 

components, and other deleterious impurities. 

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. 

3. Grout Guards:  Formed from same material as frames, not less than 0.016 inch thick (26-

gage). Weld guards to frame at back of hardware mortises in frames to be grouted. 
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4. 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. 

5. Terminated Stops (Hospital Stops): Where indicated, on interior door frames terminate 

stops 6 inches above finish floor with a 45-degree angle cut, and close open end of stop 

with steel sheet closure. Cover opening in extension of frame with welded-steel filler 

plate, with welds ground smooth and flush with frame. 

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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for 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. 

c. Field apply corrosion-resistant coating to backs of frames that will be filled with 

grout containing antifreezing agents. 

d. Install door silencers in frames before grouting. 

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. 
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4. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 

5. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout or mortar where indicated; at remaining 

locations, solidly fill space between frames and masonry with mineral-fiber insulation. 

a. For grouted frames, brace or fasten frames in such a manner that will prevent the 

pressure of grout from deforming the frame members. Hand trowel grout into 

place. Grout mixed to a thinner, “pumpable” consistency is not acceptable. 

6. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 

insulation. 

7. 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. 

8. 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. 
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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. 

C. Metallic-Coated Surface Touchup: Clean abraded areas and restore with galvanizing touch-up 

paint according to manufacturer's written instructions. 

END OF SECTION 08 11 13 
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SECTION 08 14 16 - FLUSH WOOD 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. Five-ply flush wood veneer-faced doors for transparent finish. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section and by Division 08 Sections 
“Door Hardware” and “Glazing” concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Door core materials and construction. 
2. Door edge construction. 
3. Door face type and characteristics. 
4. Door louvers. 
5. Door trim for openings. 
6. Factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of door; 
construction details not covered in Product Data; and the following: 

1. Door schedule indicating door location, type, size, fire protection rating, and swing. 
2. Door elevations, dimension and locations of hardware, light and louver cutouts, and 

glazing thicknesses. 
3. Details of electrical raceway and preparation for electrified hardware, access control 

systems, and security systems. 
4. Dimensions and locations of blocking for hardware attachment. 
5. Dimensions and locations of mortises and holes for hardware. 
6. Clearances and undercuts. 
7. Requirements for veneer matching. 
8. Doors to be factory finished and application requirements. 

08 14 16 
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C. Samples: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for 
each material and finish. For each wood species and transparent finish, provide set of 
three Samples showing typical range of color and grain to be expected in finished Work. 

D. Sample Warranty: For special warranty. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Special warranties. 
B. Record Documents: For fire-rated doors, list of door numbers and applicable room name and 

number to which door accesses. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 
B. Package doors individually in plastic bags or cardboard cartons. 
C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 
weathertight, wet-work in spaces is complete and dry, and temperature and relative humidity are 
maintained at levels designed for building occupants for the remainder of construction period. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace doors that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 
b. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 

span. 

2. Warranty shall also include installation and finishing that may be required due to 
correction or replacement of defective doors. 

3. Warranty Period for Solid-Core Interior Doors: Life of installation. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Wood 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 in accordance 
with UL 10C or NFPA 252. 

1. 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. 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 in 
accordance with UL 1784 and installed in compliance with NFPA 105. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with ANSI/WDMA I.S. 1A. 

1. The Contract Documents contain requirements that may be more stringent than the 
referenced quality standard. Comply with the Contract Documents in addition to those of 
the referenced quality standard. 

2.3 SOLID-CORE FIVE-PLY FLUSH WOOD VENEER-FACED DOORS FOR TRANSPARENT 
FINISH 

A. Interior Doors: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to: 

a. Marshfield-Algoma by Masonite Architectural. 
b. Oshkosh Door Company. 
c. VT Industries, Inc. 

2. Performance Grade: ANSI/WDMA I.S. 1A Extra Heavy Duty. 

3. ANSI/WDMA I.S. 1A Grade:  Custom. 

4. Faces: Single-ply, wood veneer not less than 1/50 inch thick. 

a. Species:   

1) Select white maple at Copper Beech Middle School. 
2) Red oak at Lakeland High School and Walter Panas High School. 

b. Cut:  Plain sliced (flat sliced). 
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c. Match between Veneer Leaves: Book match. 

d. Assembly of Veneer Leaves on Door Faces: Center-balance match. 

e. Pair and Set Match: Provide for doors hung in same opening or separated only by 
mullions. 

5. Exposed Vertical and Top Edges:  Same species as faces - Architectural Woodwork 
Standards edge Type A. 

a. Fire-Rated Single Doors: Provide edge construction with intumescent seals 
concealed by outer stile. Comply with specified requirements for exposed vertical 
edges. 

b. Fire-Rated Pairs of Doors: Provide fire-retardant stiles that are listed and labeled 
for applications indicated without formed-steel edges and astragals. Provide stiles 
with concealed intumescent seals. Comply with specified requirements for exposed 
edges. 

c. Mineral-Core Doors: At hinge stiles, provide laminated-edge construction with 
improved screw-holding capability and split resistance. Comply with specified 
requirements for exposed edges. 

1) Screw-Holding Capability: 550 lbf in accordance with WDMA T.M. 10. 

6. Core for Non-Fire-Rated Doors: 

a. WDMA I.S. 10 structural composite lumber. 

1) Screw Withdrawal, Door Face: 550 lbf. 
2) Screw Withdrawal, Vertical Door Edge: 550 lbf. 

7. Core for Fire-Rated Doors: As required to achieve fire-protection rating indicated on 
Drawings. 

a. Blocking for Mineral-Core Doors: Provide composite blocking with improved 
screw-holding capability approved for use in doors of fire-protection ratings 
indicated on Drawings as needed to eliminate through-bolting hardware. 

8. Construction: Five plies, hot-pressed bonded (vertical and horizontal edging is bonded to 
core), with entire unit abrasive planed before veneering. 

2.4 LIGHT FRAMES AND LOUVERS 

A. Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads 
at Copper Beech Middle School. 

1. Wood Species: Same species as door faces. 
2. Profile: Flush rectangular beads. 
3. At wood-core doors with 20-minute fire-protection ratings, provide wood beads and 

metal glazing clips approved for such use. 
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B. Wood-Veneered Beads for Light Openings in Fire-Rated Door at Copper Beech Middle 
Schools: Manufacturer's standard wood-veneered noncombustible beads matching veneer 
species of door faces and approved for use in doors of fire-protection rating indicated on 
Drawings. Include concealed metal glazing clips where required for opening size and fire-
protection rating indicated. 

C. Metal Frames for Light Openings at Walter Panas High School and Lakeland High School in 
Fire-Rated Doors: Manufacturer's standard frame formed of 0.036-inch-thick (20 gage), cold-
rolled steel sheet; factory primed for paint finish; and for fire-rated doors, approved for use in 
doors of fire-protection rating indicated on Drawings. 

D. Metal Louvers: 

1. Blade Type: Vision-proof, inverted Y. 

a. Metal and Finish:  Cold-rolled steel, 0.048-inch-thick (18 gage) frame and not less 
than 0.030-inch thick (22 gage) blades, factory primed for paint finish. 

2.5 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. 

1. Comply with clearance requirements of referenced quality standard for fitting unless 
otherwise indicated. 

2. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, ANSI/BHMA-

156.115-W, and hardware templates. 
3. Coordinate with hardware mortises in metal frames, to verify dimensions and alignment 

before factory machining. 
4. Metal Astragals: Factory machine astragals and formed-steel edges for hardware for pairs 

of fire-rated doors. 

C. Openings: Factory cut and trim openings through doors. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with 

applicable requirements in Division 08 Section "Glazing." 
3. Louvers: Factory install louvers in prepared openings. 

2.6 FACTORY FINISHING 

A. Comply with referenced quality standard for factory finishing. 

1. Complete fabrication, including fitting doors for openings and machining for hardware 
that is not surface applied, before finishing. 
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2. Finish faces, all four edges, edges of cutouts, and mortises. 
3. Stains and fillers may be omitted on bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors. 

C. Transparent Finish: 

1. ANSI/WDMA I.S. 1A Grade:  Custom. 

2. Finish: ANSI/WDMA I.S. 1A TR-8 UV Cured Acrylated Polyester/Urethane 

3. Staining: As selected by Architect from manufacturer's full range. 

a. Separate stains may be selected for each building. 

4. Effect: Semifilled finish, produced by applying an additional finish coat to partially fill 
the wood pores. 

5. Sheen: Satin. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, location, 
and swing characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

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. Hardware: For installation, see Division 08 Section "Door Hardware." 

B. Install doors to comply with manufacturer's written instructions and referenced quality standard, 
and as indicated. 

1. Install fire-rated doors in accordance with NFPA 80. 
2. Install smoke- and draft-control doors in accordance with NFPA 105. 

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 
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3.3 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 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 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or that do not comply with requirements. 
Doors may be corrected or refinished if Work complies with requirements and shows no 
evidence of correction or refinishing. 

END OF SECTION 08 14 16 
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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, fire ratings, 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. Fire-rated, flush access doors with exposed flanges. 

C. Product Schedule: For access doors and frames. Use same designations indicated on Drawings. 

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 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed and 

labeled by a qualified testing agency, for fire-protection and temperature-rise limit ratings 

indicated, according to NFPA 252 or UL 10B. 

2.2 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. In painted CMU exposed to view. 

b. In ceramic tile exposed to view. 

c. Concealed locations not exposed to view (i.e., above lay-in ceilings and in 

mechanical and other utility rooms). 

4. Door Size: 12”x12”, 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. 

a. In painted CMU exposed to view. 

b. In painted gypsum board or plaster exposed to view. 

2.3 FIRE-RATED ACCESS DOORS AND FRAMES 

A. Fire-Rated, 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 KRP-150FR Universal Fire Rated Access Door. 

b. Milcor Company; Series UFR – Universal Fire-Rated Access Door. 

c. Nystrom, Inc.; IT Insulated Fire-Rated Access Door. 
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2. Description: Door face flush with frame, with a core of mineral-fiber insulation enclosed 

in sheet metal; with exposed flange, self-closing door, and continuous piano hinge. 

3. Locations: Walls, where indicated on Drawings and, if not indicated, as follows: 

a. In fire-rated construction. 

4. Door Size: 12”x12”, unless otherwise indicated. 

5. Fire-Resistance Rating: Not less than 1-1/2 hours. 

6. Temperature-Rise Rating:  250 deg F at the end of 30 minutes. 

7. Uncoated Steel Sheet for Door: Nominal 0.036 inch (20 gage), factory primed. 

8. Frame Material: Same material and finish as door; nominal 0.060 inch (16 gage). 

9. Latch and Lock: Self-latching door hardware, operated by key with interior release. 

2.4 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. Frame Anchors: Same material as door face. 

D. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 

ASTM A153/A153M or ASTM F2329. 

2.5 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 

installation. 

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. Keys: Furnish two keys per lock and key all locks alike. 
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2.6 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. 

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. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

3.3 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 access 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 access door indicating 

compliance with each item listed in NFPA 80. 

3.4 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

END OF SECTION 08 31 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 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. 

1.4 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. Entrance door hardware. 
2. 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. Thermally broken framing. 
2. Nonthermal framing. 
3. Thermal entrance doors. 
4. Nonthermal entrance doors. 
5. 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. 

08 41 13 
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2. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

3. Show provisions for coordination with door hardware. 

D. Samples: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Sample Warranties: For special warranties. 

1.5 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. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For aluminum-framed entrances and storefronts to include in maintenance 
manuals. 

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. 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. 

1.8 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. 
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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:  10 years from date of Substantial Completion. 

B. Special Finish Warranty, Factory-Applied Finishes: Standard form in which manufacturer 
agrees to restore finishes or replace aluminum that shows evidence of deterioration of factory-
applied 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 D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
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 Limitation: Obtain all components of aluminum-framed entrance and storefront system, 
including framing and accessories, and entrance doors when available, from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. 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. 



ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS  Tetra Tech 

08 41 13 / Page 4 Project No. 276721-23001 Architects & Engineers 

B. 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. 

C. 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. 

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. 

D. 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. 

E. Energy Performance: Certified and labeled by manufacturer for energy performance as follows: 

1. Thermal Transmittance (U-factor): 

a. 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. 

b. Flush Entrance Doors: U-factor of not more than 0.61 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 0.36 as determined in accordance with NFRC 200. 

b. Thermal Entrance Doors: SHGC of not more than 0.36 as determined in 
accordance with NFRC 200. 
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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. Thermal and 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. 

b. Thermal Entrance Doors: CRF of not less than 40 as determined in accordance 
with AAMA 1503. 

F. 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. 

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: Nonthermal. 
3. Glazing System: Retained mechanically with gaskets on four sides. 
4. Glazing Plane:  Center. 
5. Finish:  High-performance organic 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." 
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2.4 STOREFRONT SYSTEM TYPES 

A. Types: Provide the following types in locations indicated on Drawings: 

1. Thermally broken framing. 
2. Nonthermal 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 406X Dual-Thermal Flush-Glazed Storefront. 
2. Kawneer; Trifab 601UT Framing System. 
3. YKK AP America Inc.; YES 60 XT Storefront System. 

B. Framing Size: 2-inch by 6- to 6-1/2-inch. 

C. Separate Finish and/or color may be selected at each building. 

2.6 NONTHERMAL 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 402 Flush-Glazed Storefront. 
2. Kawneer; Trifab VersaGlaze 450 (2-inch Sightline) Framing System. 
3. Special-Lite, Inc.; SL- 245 FG Flush Glazed Tube Framing. 
4. YKK AP America Inc.; YES 45 FI Storefront System. 

B. Framing Size:  2-inch by 4-1/2-inch. 

2.7 ENTRANCE DOOR SYSTEMS, GENERAL 

A. Entrance Doors: Manufacturer's standard glazed and flush entrance doors for manual-swing 
operation. 

B. Door Construction: 

1. Thermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 
tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 
are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

a. Thermal Construction:  High-performance plastic connectors separate aluminum 
members exposed to the exterior from members exposed to the interior. 
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2. Nonthermal Entrance Door Construction: Glazed entrance doors with extruded-aluminum 
tubular rail and stile members. Mechanically fasten corners with reinforcing brackets that 
are deeply penetrated and fillet welded or that incorporate concealed tie rods. 

3. Flush Entrance Door Construction:  Aluminum 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. 

a. Aluminum Face Sheet:  0.062- to 0.090-inch-thick smooth aluminum. 

b. Fiberglass Reinforced Polyester (FRP) Face Sheet:  0.120-inch-thick pebble-
textured FRP. 

1) FRP door construction must comply with NYS 2020 uniform code 
2603.4.1.7 or have special approval per NYS 2020 uniform code 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. 

4. Glazing Stops and Gaskets:  Square, snap-on, extruded-aluminum stops and preformed 
gaskets. 

a. Provide nonremovable glazing stops on outside of door. 

5. Finish: Separate finishes may be selected at each building  

2.8 ENTRANCE DOOR TYPES 

A. Types: Provide the following entrance door types in locations indicated on Drawings: 

1. Thermal entrance doors. 
2. Nonthermal entrance doors. 
3. Flush entrance doors. 

2.9 THERMAL 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. EFCO Corporation; Series D302 Medium Stile ThermaStile Entrances. 
2. Kawneer; 350T Insulpour Thermal Entrances. 
3. YKK AP America Inc.; MegaTherm 35XT Medium Stile Entrances. 

B. Depth: 2- to 2-3/8-inch. 
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C. Door Design: Medium stile, 3-1/2-inch nominal width. 

D. Bottom Rail: Height to comply with accessibility requirements. 

2.10 NONTHERMAL 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. EFCO Corporation; Series D300 Medium Stile Entrance Door. 
2. Kawneer; 350 Medium Stile Standard Entrance. 
3. YKK AP America Inc.; Series 35D Medium Stile Swing Doors. 

B. Depth: 1-3/4-inch. 

C. Door Design: Medium stile, 3-1/2-inch nominal width.  

D. Bottom Rail: Height to comply with accessibility requirements. 

2.11 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  

B. Depth: 1-3/4-inch. 

C. Color: As selected by Architect from manufacturer's full range. 

2.12 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. 
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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. 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. 

D. Weather Sweeps: Manufacturer's standard exterior-door bottom sweep with concealed fasteners 
on mounting strip. 

E. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 

2.13 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. 

2.14 MATERIALS 

A. Sheet and Plate: ASTM B209. 

B. Extruded Bars, Rods, Profiles, and Tubes: ASTM B221. 

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. 
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2.15 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. 

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 A123/A123M or ASTM A153/A153M requirements. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-
mil thickness per coat. 

2.16 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. 
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. 
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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. 

2.17 ALUMINUM FINISHES 

A. High-Performance Organic Finish, Two-Coat PVDF: Fluoropolymer finish complying with 
AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat. 

1. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and 
resin manufacturers' written instructions. 

2. Color and Gloss: As selected by Architect from manufacturer's full range. 

a. Separate colors may be selected at each building. 

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. 

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. 
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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. 

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. 
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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 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-protection-rated glazed opening assemblies. 
2. 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. 

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. 

08 46 00 
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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, 20-minute, interior. 
2. Fire-protection-rated glazed opening assemblies, 45-minute, interior. 
3. Fire-resistance-rated storefront systems, 60-minute, interior. 

C. Shop Drawings: For fire-rated glazed opening assemblies. Include plans, elevations, sections, 
full-size details, and attachments to other work. 
1. Show provisions for coordination with door hardware 

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. Sample Warranty: For special warranty. 

1.7 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. 

1.8 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. 
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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 COORDINATION 

A. Coordinate requirements for installation of door hardware, per manufacturer’s requirements.  

1.10 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. 

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. 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. 
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d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

B. 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. 

C. 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. 

D. 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. 

2.3 FIRE-PROTECTION-RATED GLAZED OPENING ASSEMBLIES 

A. Fire-Protection-Rated Glazed Opening Assemblies:  45-minute, interior, fire-protection-rated 
glazed opening assemblies. Provide the following: 

1. Aluminum Units: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide the 
following, or comparable product: 

1) Aluflam North America; Fire-Rated Full Vision Doors. 

a) Glazing for Interior Units: Vetrotech Saint-Gobain; Contraflam 45 
(Glass Type FPI) as specified in Division 08 Section “Glazing.” 

b) Finish:  As selected by Architect from full range of industry finishes.  

2.4 FIRE-RESISTANCE-RATED STOREFRONT SYSTEMS 

A. Fire-Resistance-Rated Storefront Systems:  60-minute, interior, fire-resistance-rated storefront 
systems. Provide  the following: 

1. Aluminum Units: 

a. Basis-of-Design Product: Subject to compliance with requirements, provide the 
following, or comparable product: 

1) Aluflam North America; Fire-Rated Aluminum Vision Wall System VW-
EI60. 

a) Glazing for Interior Units: Vetrotech Saint-Gobain; Contraflam 60 
(Glass Type FRI or FRI-2) as specified in Division 08 Section 
“Glazing.” 

b) Finish:  As selected by Architect from full range of industry finishes  
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2.5 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. 

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. Weather Stripping: Manufacturer's standard replaceable components. 

1. Compression Type: Made of ASTM D 2000 molded neoprene or ASTM D 2287 molded 
PVC. 

2. Sliding Type: AAMA 701/702, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

D. Weather Sweeps: Manufacturer's standard adjustable exterior-door bottom sweep with 
concealed fasteners on mounting strip. 

E. Thresholds: BHMA A156.21 raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch. 

2.6 GLAZING 

A. Glazing: Comply with Division 08 Section "Glazing." 
B. Glazing Gaskets: As recommended by manufacturer. 
C. Glazing Sealants: As recommended by manufacturer. 

2.7 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. 



FIRE-RATED GLAZED OPENING ASSEMBLIES  Tetra Tech 

08 46 00 / Page 6 Project No. 276721-23001 Architects & Engineers 

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. 

2.8 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. 

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. 

C. Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

D. Bituminous Paint: Cold-applied asphalt-mastic paint containing no asbestos, formulated for 30-
mil thickness per coat. 

2.9 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. 
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E. Doors: Reinforce doors as required for installing 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. 

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. 

1. Coordinate cylinder core with Fire Rated Glazed Opening Assembly manufacturer for 
correct housing  

G. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings 

2.10 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. 

2.11 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full range of industry colors and color densities. 

C. 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 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. 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. 
6. Seal perimeter and other joints watertight unless otherwise indicated. 

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. 

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. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. 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. 
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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. 

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 62 00 - SKYLIGHTS 

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. Skylight domes. 

2. Tubular daylighting devices. 

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 indicated. Include product dimensions, construction 

details, material descriptions, dimensions and profiles of components, and finishes. Include 

power requirements, ratings, characteristics, and mounting requirements for electrical 

components. 

1. Fasteners. 

2. Skylight domes. 

3. Fall protection screens. 

4. Tubular daylighting devices. 

5. Accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, mounting, and attachment details and methods of 

structural support. 

2. Include diagrams for power, signal, and control wiring. 

08 62 00 
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C. Samples: For each product, as follows: 

1. Glazing: In manufacturer's standard size and of same thickness indicated for the final 

Work. 

2. Finishes: For each type and color of factory-applied exposed finish required, in 

manufacturer's standard size. 

3. Interior Diffuser Lens and Trim for Tubular Daylighting Device: In manufacturer's 

standard size and of same thickness indicated for the final Work. 

D. Sample Warranties: For special warranties. 

1.6 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: For skylight domes and tubular daylighting devices, from 

manufacturer. 

1. Basis for Certification: Energy performance values for each item meeting specified 

NFRC requirements. 

B. Product Certificates: For skylight domes and tubular daylighting devices indicating compliance 

with requirements for fall protection. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For products and accessories to include in maintenance manuals. 

B. Warranties: Executed special warranties. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to correct or replace components of products that fail in 

materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 

b. Water leakage not controlled by drainage features. 

c. Deterioration of materials and finishes beyond normal weathering. 

d. Yellowing of acrylic glazing. 

e. Breakage of polycarbonate glazing. 

2. Warranty Period: 

a. Skylight Domes: 5 years from date of Substantial Completion. 

b. Tubular Daylighting Devices: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Performance Standard: Comply with AAMA/WDMA/CSA 101/1.S.2/A440 for definitions and 

minimum standards of performance, materials, components, accessories, and fabrication unless 

more stringent requirements are indicated. 

1. Minimum Performance Class and Grade: Class CW-PG 70. 

2. Structural Loads: As indicated on Drawings. 

3. Label Requirements: Label each product with names of manufacturer and labeling 

agency and AAMA/WDMA/CSA 101/1.S.2/A440 product designation, performance 

grade, and test specimen size equal to or greater than the size of the product. 

4. Certification Requirements: Provide AAMA or WDMA certified products, with label 

attached to each. 

B. Thermal Transmittance:  

1. Unit Skylights: NFRC 100 maximum U-factor of 0.50 Btu/sq. ft. x h x deg F. 

2. Tubular Daylighting Devices: NFRC 100 maximum U-factor of 0.50 Btu/sq. ft. x h x 

deg F. 

C. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum SHGC of 0.40. 

D. Air Infiltration: Maximum air leakage rate of 0.3 cfm/sq. ft. when tested in accordance with 

AAMA/WDMA/CSA 101/I.S.2/A440 or NFRC 400. 

E. Plastic Glazing: 

1. Self-Ignition Temperature: 650 deg F or more for plastic sheets in thickness indicated 

when tested in accordance with ASTM D1929. 

2. Smoke-Production Characteristics: Smoke-developed index of 450 or less when tested in 

accordance with ASTM E84, and smoke density of 75 or less when tested in accordance 

with ASTM D2843. 

3. Combustibility Characteristics: Tested in accordance with ASTM D635 and classified for 

burning rate of nominal thickness of 0.060 inch or thickness of plastic glazing indicated 

for use as follows: 

a. Class CC1: Burning rate of 1 inch per minute or less. 

b. Class CC2: Burning rate of 2-1/2 inches per minute or less. 

F. 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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G. Fall-Protection Performance: Installed assemblies are capable of safely supporting the greater of 

400 lbs or twice the weight of employees, equipment, and materials that may be imposed on any 

1 sq. foot of the assembly at any time. 

2.2 SKYLIGHT DOMES 

A. Factory-Assembled Skylight: Curb-mounted unit that includes glazing, extruded-aluminum 

glazing retainers, gaskets and frame. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide Velux 

Commercial (Wasco); EcoSky3 (double acrylic dome—white outer, clear inner dome; 

polycarbonate-insulating-panel with aerogel) Model CLD3, or comparable product. 

a. Acrylic Double-Glazing Profile: Dome, 25 percent rise. 

1) Thicknesses of Each Glazing Layer: Not less than thickness required to meet 

specified requirements. 

2) Outer Glazing Color: White, translucent; Acrylite Satin Sky 2. 

3) Inner Glazing Color: Colorless, transparent. 

b. Polycarbonate-Insulating-Panel Glazing:   

1) Thickness: 10 mm. 

2) Color: Colorless. 

3) Fill spaces with aerogel. 

 

3. Other manufacturers offering products meeting specified requirements include: 

 

a. Wasco. 

b. American Skylights. 

B. Product Type: AAMA/WDMA/CSA 101/1.S.2/A440 SKP, unit skylight - plastic glazed. 

1. Provide fixed (non-operable) units. 

C. Unit Shape and Size: Match existing curb dimensions, verify in field. 

D. Acrylic Glazing: ASTM D4802, thermoformable, monolithic sheet, category as standard with 

manufacturer, Finish 1 (smooth or polished), Type UVF (formulated with UV absorber); and 

Class CC2 based on testing in accordance with ASTM D635. 

E. Polycarbonate Glazing: Thermoformable, extruded monolithic sheets, UV resistant, burglar-

resistance rated in accordance with UL 972; with average impact strength of 12 to 16 ft-lb/in. of 

width when tested in accordance with ASTM D256, Test Method A (Izod); and Class CC1 

based on testing in accordance with ASTM D635. 
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F. Polycarbonate-Insulating-Panel Glazing: Manufacturer's standard polycarbonate sheet with 

cellular cross section that provides isolated airspaces, coextruded with a UV-protective layer, 

and Class CC1 based on testing in accordance with ASTM D635. Fill airspaces with aerogel. 

G. Glazing Gaskets: Manufacturer's standard. 

H. Retainer Frame: Aluminum, clear anodic finish. 

I. Condensation Control: Fabricate skylight domes with integral internal gutters and non-clogging 

weeps to collect and drain condensation to the exterior. 

J. Thermal Break: Fabricate skylight domes with thermal break separating exterior and interior 

metal framing. 

K. Accessories: 

1. Fall-Protection: Provide safety cage of welded galvanized- or stainless-steel wire mesh, 

4-inch by 4-inch spacing, for exterior mounting over skylight. 

L. Aluminum Finishes: 

1. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

2.3 TUBULAR SKYLIGHTS 

A. General: Provide manufactured tubular skylights with exterior glazed dome, glazing retainers 

and gaskets, exterior curb counterflashing assembly with integral adjustable pivot device, 

reflective tunnel, interior diffuser assemblies, and accessories that are capable of withstanding 

performance requirements indicated. 

B. Basis-of-Design Product: Subject to compliance with requirements, provide VELUX America, 

Inc.; Model TCC Commercial Curb Mount Sun Tunnel Skylight system or comparable product. 

C. Roof Curb Counterflashing: One-piece, formed galvanized-steel sheet, 0.023-inch thick. 

1. Finish: Powder-coated. 

2. Flashing Insulator: Manufacturer's standard closed-cell thermal isolation material affixed 

to underside of curb mount flashings. 

3. Intermediate Ring: High-impact plastic reflective tunnel receiver attached to top roof 

curb counterflashing base serving as mounting base for dome assembly and providing a 

thermal break between counterflashing base and reflective tunnel, configured to channel 

condensed moisture out of assembly. 

a. Intermediate Ring Seal: Santoprene O-ring providing weather-tight seal with roof 

curb counterflashing. 

b. Pivot Ring and Reflective Tunnel Collar: High-impact plastic pivoting socket 

mounts in intermediate ring and secures to factory-installed tunnel collar; 

adjustable to allow increased adjustability for proper alignment of tunnel sections. 
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D. Flashing Accessories:  

1. Manufacturer's standard turret risers, height indicated on Drawings, matching 

counterflashing metal and finish. 

2. Fire Band: Dome edge protection band, as required for installation in fire-resistance-rated 

roof assemblies; matching counterflashing metal and finish. 

E. Unit Shape and Size:  Round 22-inch nominal tunnel diameter. 

F. Polycarbonate Glazing: Injection molded or extruded monolithic sheets. 

1. Exterior Dome: Tall dome. 

a. Thickness: Not less than thickness required to exceed performance requirements. 

2. Self-Ignition Temperature: 650 deg F or more for plastic sheets in thickness indicated 

when tested according to ASTM D1929. 

3. Smoke-Production Characteristics: Smoke-developed index of 450 or less when tested 

according to ASTM E84, and smoke density of 75 or less when tested according to 

ASTM D2843. 

4. Burning Characteristics: Tested according to ASTM D635. Class CC1, burning extent of 

1 inch or less for nominal thickness of 0.060 inch or thickness indicated for use. 

G. Daylight Directing Device: 22-inch diameter, injection molded, impact modified acrylic prism 

array configured to direct low-angle sunlight into tunnel and re-reflect high solar heat gain 

sunlight to exterior. 

H. Reflective Tunnel: Skylight light shaft formed from Class II anodized aluminum sheet, 0.016-

inch-thick, with silver specular interior finish surface coated with vacuum-evaporated silicone 

oxide and titanium oxide protective surface that protects tunnel surface from corrosion and 

provides a long life of reflection characteristics. 

1. Diameter: As required for indicated skylight unit sizes. 

2. Reflectance: 99 percent reflectance when measured in accordance with ASTM E1651 at 

30 degrees from vertical. Total reflectance greater than 98 percent when measured in 

accordance with ASTM E1651. 

3. Color Rendition, ASTM E408: As defined by CIE L*a*b* color model, L equal to 99-

100, values a* and b* shall not exceed +1 or be less than -1. 

I. Reflective Tunnel Components: Provide components indicated and as required for installation 

based on roof, ceiling, and structural member configurations, skylight and diffuser locations 

indicated on Drawings, and manufacturer's recommendations, and as follows: 

1. Rigid Tunnel Extensions: Reflective extension tube, lengths as required for application. 

2. Universal Reflective Elbows: Reflective angle adaptors adjustable to 45 degrees, 0.023-

inch-thick, and mounted at top, middle, or bottom of reflective tunnel assemblies as 

required for application. 
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3. Reflective Tunnel Fastening System: Manufacturer's recommended fastening devices 

consisting of spring-tempered stainless-steel pull clip mechanical fasteners allowing 

tunnel vertical and horizontal joints to be secured without the use of screws or tools, used 

in conjunction with pre-located punched holes in tunnel sections, that allow for a tight 

naturally occurring tapered mating of interconnecting tunnel sections and elbows. 

J. Reflective Tunnel Accessories: Provide accessories indicated and as required for installation 

based on roof, ceiling, and structural member configuration, skylight and diffuser locations 

indicated on Drawings, and manufacturer's recommendations, and as follows: 

1. Rotating Couplers: Rotating adaptors allowing coupling of two elbows to create 90-

degree transition of tunnels using fastening system connections with rotating joint 

enabling alignment of tunnel sections. 

2. Commercial Energy Kit: Two clear diffusers mounted in airtight Santoprene gasketing 

system inserted in a round polymer housing that provides a thermal break and installs in 

line with building envelope insulation to isolate tunnel from exterior temperatures. Kit is 

affixed to tunnel with manufacturer's spring lock fasteners. 

K. Diffusers: 

1. Round Diffuser Assemblies for Finished Ceiling Applications: Round ceiling diffuser 

assembly attached directly to bottom of tunnel, dual high visible light transmittance 

lenses with insulating airspace, airtight seals, and paintable white acrylic trim ring. 

a. Size: As required for skylight sizes indicated. 

b. Lens Type:  Frosted lens, minimum 92 percent visible light transmittance. 

L. Accessories: 

1. Daylight Controller: Local daylight control with reflective variable positioning paddle 

mounted in rigid housing. Provide for units in which daylight controllers are indicated. 

a. Housing:  Injection-molded copolymer. 

b. Daylight Dimmer: Electromechanically actuated daylight valve with 24 V dc input 

voltage providing adjustable daylight output between 2 and 100 percent. 

c. Daylight Controller and Switch: Combination power supply and DP/DT switch, 

110-277 V ac input and 24 V dc output, capable of operating up to 10 daylight 

dimmer units. Switching allows reflective paddle to stop at any location between 

fully open and fully closed positions. 

2. Suspension Wire: 12-gage galvanized-steel wire. 

M. Curb: Aluminum, self-flashing type. 

1. Aluminum Sheet: Alloy and temper to suit structural and finish requirements but not less 

than 0.032-inch thick. 

a. Exterior Finish: Mill. 
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b. Interior Finish: Mill. 

N. Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to 

be supported. 

O. Construction: 

1. Curb Profile: Manufacturer's standard with integral cant, compatible with roofing system. 

2. Double wall, thermally-broken, with aluminum on both faces encasing insulation. 

3. Fabricate curbs to minimum height of 12 inches above roofing surface unless otherwise 

indicated. 

4. Top Surface: Level top of curb. 

5. Nailer: Factory-installed wood nailer along top flange of curb, continuous around curb 

perimeter. 

6. Insulation: Manufacturer's standard rigid or semirigid type. 

a. R-Value: Not less than 5.7 according to ASTM C1363. 

7. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work, include, but are not limited to: 

a. Pate Company (The); PC-1.  

P. Condensation Control: Fabricate tubular skylights with integral internal gutters and non-

clogging weeps to collect and drain condensation to the exterior. 

Q. Thermal Break: Fabricate tubular skylights with thermal barrier separating exterior and interior 

metal framing. 

R. Fall Protection: Provide means to comply with OSHA fall protection requirements. 

2.4 ACCESSORY MATERIALS 

A. 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. 

B. Fasteners: Provide 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. 
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2. Fasteners for Aluminum Sheet: Series 300 stainless steel. 

C. Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or 

silicone or a flat design of foam rubber or sponge neoprene. 

D. 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. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, 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. Coordinate installation of products and accessories with installation of substrates, vapor 

retarders, roof insulation, roofing membrane, and flashing as required to ensure that each 

element of the Work performs properly and that combined elements are waterproof and 

weathertight. 

B. Install products and accessories to comply with recommendations in AAMA 1607 and with 

manufacturer's written installation instructions. 

C. Install products true to line and without distortion. 

D. Anchor products securely to supporting substrates. 

E. Where metal surfaces of products will contact other metal or corrosive substrates, such as 

preservative-treated wood, provide isolation barrier membrane at concealed metal surfaces or 

provide other approved permanent separation recommended in writing by manufacturer. 

F. Install gaskets and sealants per manufacturer’s instructions for watertight and airtight 

installation. 

G. Install indicated fall protection devices. 

3.3 CLEANING AND ADJUSTING 

A. Clean exposed product surfaces in accordance with manufacturer's written instructions. Touch 

up damaged metal coatings and finishes. 
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B. Remove excess sealants, glazing materials, dirt, and other substances. 

C. Remove and replace glazing that has been broken, chipped, cracked, abraded, or damaged 

during construction period. 

D. Protect product surfaces from contact with contaminating substances resulting from 

construction operations. 

E. Daylight Dimmer Assemblies: Test and adjust dimmer assemblies in tubular daylighting 

devices for proper operation. 

3.4 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain the following: 

1. Daylight dimmer assemblies for tubular daylighting devices. 

END OF SECTION 08 62 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. 

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. Mortise locks. 
3. Exit Devices. 
4. Lock cylinders. 
5. Construction cores. 
6. Keying system/keys. 
7. Surface closers. 
8. Door gasketing. 
9. Metal protective trim units. 

B. 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. 
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C. 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. 

D. 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. 

E. Warranty: Sample of special warranty specified in this Section. 

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. 
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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 or has been 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. 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. 

G. 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. 

H. Preinstallation Conference:  Conduct conference at Project site. 

1. Inspect and discuss preparatory work performed by other trades. 
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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. This includes lock series, lever design and finish. 

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. Hinges: Lifetime 
b. Locksets: Lifetime 
c. Manual Closers:  Lifetime. 
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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. 

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 including warranty, available 
manufacturers offering products that may be incorporated into the Work include, but are 
not limited to, the following: 

a. Best / Stanley 
b. Hager 
c. McKinney  
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2.3 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. Best #14N 

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 with solid one-piece stainless steel latchbolt 

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  

2.4 LOCK CYLINDERS 

A. Match District’s existing Best Cormax system. 

2.5 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. 
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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. 
b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 

2.6 SURFACE CLOSERS 

A. Surface Closers:  BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 
latch speeds controlled by key-operated valves and forged-steel main arm.  Provide units which 
are cast iron with a minimum 1-1/2” piston. 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 QDC100 Series 
b. LCN 4010/4110 Series 

2.7 MECHANICAL STOPS AND HOLDERS 

A. Wall Stops:  BHMA A156.16; plated satin chrome. 

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. 

2.8 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders:  BHMA A156.8. 

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: 
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a. ABH. 
b. Glynn Johnson. 

2.9 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. 

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. Zero. 

2.10 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. 

2.11 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. 

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. 
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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. 

2.12 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. 

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. 
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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. 

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. Stops:  Provide wall stops for doors unless other type stops are indicated in door hardware 
schedule.  Do not mount floor stops where they will impede traffic. 

F. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
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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." 

3.7 HARDWARE SETS 

Hardware Sets – In areas where mortise locks are visually present, provide lock series as indicated be-
low. In areas where cylindrical locks are present, convert to 9K series. Lever design to match adjacent 
lever design. If existing hardware is bronze, convert finishes to 612 finish. Aluminum doors are to re-
ceive 662HD hinges. Aluminum doors to be wide stile or have mid rail for lock installation. Provide 
“QKS” hinge option at existing frames with new doors. 

 
Set #1 

Doors: 117A/1, 117B/1, 117C/1, 117E/1, 201/1, 201/2, 304A/2, 304B/1, 304C/1, 304D/1, 304E/1, 
304F/1, 306/2, 320A/1, 320B/1, 320C/1, 320D/1, 320E/1, 320F/2,  

 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7R14N PATD 630AM BE 
1 Overhead Stop N 4020 SERIES 630 AB 
3 Silencer 1229A                                                                                GREY TR 
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Set #2  
 Doors: 117H/1 
 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Exit Device FL 2108 X 4908D 630AM BE 
1 Rim Cylinder 12E-72 PATD 626 BE 
1 Door Closer QDC113 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 C  NA 

 
Set #3 - Hold Open 
 Doors: 117/1, 304/1, 304/2, 320/1, 320/2 
 
6 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Removable Mullion FLKR822 600 BE 
2 Exit Device FL 2110 X V4908D 630AM BE 
2 Rim Cylinder 12E-72 PATD 626 BE 
2 Mag Hold Open 2110 630 AB 
2 Door Closer QDC111 689 BE 
2 Kick Plate K0050 8"  630 TR 
2 Gasketing 2525 C  NA 

 
Set #4 
 Doors: 117D/1, 117D/2, 117E/2, 120/1, 121/2, 320H/1, 406A/1 
 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 ST 
1 Lockset 45H-7R14N PATD 630AM BE 
1 Wall Bumper 1270CVSV 626 TR 
1 Gasketing 2525 C  NA 

 
Set #5 
 Doors: 113/1, 121/1, 306/1, 600A/2 
 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7AB14N PATD 630AM BE 
1 Door Closer QDC113 689 BE 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 C  NA 

 
Set #6 
 Doors: 339B/1, 339B/2 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7AB14N PATD 630AM BE 
1 Overhead Stop N 402O SERIES 630 AB 
1 Gasketing 2525 C  NA 
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Set #7 
 Doors: 100/1, 103/1, 201/3, 205/1, 207/1, 338/1, 339A/1, 320A/2, 320F/1, 320H/2, 339/1 
 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Lockset 45H-7AB14N PATD 630AM BE 
1 Door Closer QDC111 X PLATE 689 BE 
1 Overhead Stop N 4023 630 AB 
1 Kick Plate K0050 8"  630 TR 
1 Gasketing 2525 C  NA 

 
Set #8 
 Doors: 600A/1 
 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Exit Device FL 2308 X M4908D 630AM BE 
1 Mortise Cylinder 1E-74 PATD 626 BE 
1 Mag Hold Open 2110 630 AB 
1 Door Closer QDC111 689 BE 
1 Gasketing 2525 C  NA 

 
Set #9 
 Doors: 103/2, 207/2, 339A/3 
 
3 Butt Hinge CB1900R 4.5" x 4.5" 652 BE 
1 Passage Set 45H-0N14M 630AM  BE 
1 Overhead Stop N 402O SERIES 630 AB 
1 Gasketing 2525 C  NA 
 
Set #10 
 Doors: 117/2, 117E/3, 339/2 
 
1 Continuous Hinge 662HD  628 BE 
1 Lockset 45H-7AB14N PATD 630AM BE 
1 Door Closer QDC114 689 BE 
1 Door Sweep C627 A  NA 
1 Threshold 896 S 628 NA 
 
Set #11 (Per Fire Rated Glazed Opening Manufacturer’s Requirements to maintain assembly rating) 
 Doors: 339A/2 
 
4 Offset 3 Piece Pivot Hinge Turband 4                                                                Match DR/FR DH 
1 Lockset 8556 630AM  AC 
1 Door Closer TS93 (without hold open) 689 DM 
1 Door Sweep FH+RD/50dB  PMF 
 
Set #12 
 Doors: B202/1, 400/1 
 
1 Continuous Hinge 662HD  628 BE 
1 Lockset 45H-7D14N PATD 630AM BE 
1 Door Closer QDC114 689 BE 
1 Door Sweep C627 A  NA 
1 Threshold 896 S 628 NA 
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Set #13 
 Doors: B201/1 
 
2 Continuous Hinge 662HD  628 BE 
2  Flush Bolt 555 US26D RO 
1  Dust Proof Strike 570 US26D RO 
1 Lockset 45H-7D14N PATD 630AM BE 
2 Door Closer QDC114 689 BE 
1 Gasketing  700 ES 628 NA 
1 Astragal 158 SA 628 NA 
2 Door Sweep C627 A  NA 
1 Threshold 896 S 628 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. Insulating glass. 
5. 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. Glazing Manufacturers: Firms that produce primary glazing, fabricated glazing, or both, as 
defined in referenced glazing publications. 

C. Glass Thicknesses: Indicated by thickness designations in millimeters in accordance with 
ASTM C1036. 

D. IBC: International Building Code. 
E. Interspace: Space between lites of an insulating-glass unit. 
F. 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. 

1. Coordinate framing types to provide proper framing fire 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. 

08 80 00 
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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,” “Flush Wood Doors,” and  
“Aluminum-Framed Entrances and Storefronts,” 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. 

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. Patterned glass. 
2. Laminated glass. 
3. Fire-protection-rated glazing. 
4. Insulating glass. 
5. Insulated spandrel panels. 

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. 
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1.8 INFORMATIONAL SUBMITTALS 

A. Forced-Entry-Resistance-Rated Certification: For each type of forced-entry-resistance-rated 
security glazing for tests performed by a qualified testing agency indicating compliance with 
performance requirements. 

B. Bullet-Resistance-Rated Performance Certification: For each type of bullet-resistance-rated 
security glazing for tests performed by a qualified testing agency indicating compliance with 
performance requirements. 

C. Preconstruction adhesion and compatibility test report. 

1.9 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For glazing to include in maintenance manuals. 
B. Warranties: Executed special warranties. 

1.10 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glazing product, tape sealant, 
gasket, glazing accessory, and framing member for adhesion to and compatibility with 
elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 
products and glazing materials matching those submitted. 

2. Use ASTM C1087 to determine whether priming and other specific joint-preparation 
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glazing, 
tape sealants, gaskets, and glazing channel substrates. 

3. Test no fewer than eight Samples of each type of material, including joint substrates, 
shims, sealant backings, secondary seals, and miscellaneous materials. 

4. Schedule enough time for testing and analyzing results. 

5. For materials failing tests, submit sealant manufacturer's written instructions for 
corrective measures including use of specially formulated primers. 

1.11 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. 
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1.12 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. 

1.13 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. 

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, and 
fire-protection-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. 
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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[s] “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. 

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. 

1. Installed security glazing shall withstand security-related loads and forces without 
damage to the glazing beyond that allowed by referenced standards. 

B. 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. Probability of Breakage for Sloped Glazing: For glass sloped more than 15 degrees from 
vertical, design glass for a probability of breakage not greater than 0.001. 

2. Maximum Lateral Deflection: For glazing supported on all four edges, limit center-of-
glass deflection at design wind pressure to not more than 1/50 times the short-side length 
or 1 inch, whichever is less. Maintain engagement of the glazing edge with an appropriate 
margin of safety under all conditions. 
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3. Thermal Loads: Design glazing to resist thermal stress breakage induced by differential 
temperature conditions and limited air circulation within individual glass lites and 
insulated glazing units. 

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

D. 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. 

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: "Laminated Glazing Reference Manual," and "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. 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. 
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E. 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. 

F. 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. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Low-Iron Annealed Float Glass: ASTM C1036, Type I, Class I (clear), Quality-Q3; and with 
visible light transmission of not less than 91 percent. 

C. 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. 
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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. 

2. Interlayer Thickness: Provide thickness not less than 0.060 inch and as needed to comply 
with requirements. 

3. Appearance: Provide laminated glass without haze and with visual clarity and 
transparency indistinguishable from clear fully tempered float glass. 

4. Type HCL: Clear laminated glass (two plies of clear heat-strengthened float glass 
laminated). 

a. Minimum Thickness of Each Ply: 4 mm. 
b. Interlayer Color: Clear 
c. Safety glazing required. 

5. Type HCL-2: Clear laminated glass (two plies of clear heat-strengthened float glass 
laminated). 

a. Minimum Thickness of Each Ply: 4 mm. 

b. Interlayer 

1) Color: as selected from manufacturer’s full range 

a) Separate colors may be selected for each building. 

2) Effect: Sandblast 

3) Pattern: As shown on drawings consisting of a combination of Clear and 
sandblast effects 

c. 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. 
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C. Fire-Protection-Rated Tempered Glass: Fire-protection-rated tempered glass; complying with 
16 CFR 1201, Category II. 

1. Type FP: Fire-protection-rated tempered glass, exempted from the hose-stream test. 

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 I. 
2) Technical Glass Products; Fireglass 20. 
3) Vetrotech Saint-Gobain; Pyroswiss 20. 

b. Rating: 20 minutes. 

c. Thickness: 6 mm. 

d. Safety glazing required. 

D. 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; Pyran Platinum L. 
2) Technical Glass Products; FireLite Plus. 

b. Rating: 20 minutes and 45 minutes. 

c. Thickness: 8-9 mm. 

d. Safety glazing required. 

E. 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-XLM 45. 
2) Technical Glass Products; Pilkington Pyrostop. 
3) Vetrotech Saint-Gobain; Contraflam 45. 

b. Rating:  45 minutes. 
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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 and butt 
joints. 

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-XLB60. 
2) Technical Glass Products; Pilkington Pyrostop. 
3) Vetrotech Saint-Gobain; Contraflam Structure 60. 

b. Rating:  60 minutes. 

c. Thickness:  As required for rating. 

d. Safety glazing required. 

e. Butt glazed joint per manufacturer’s requirements to meet rated assembly  

2. Type FRI-2: Fire-resistance-rated laminated glass with intumescent interlayer and butt 
joints. 

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-XLB60. 
2) Technical Glass Products; Pilkington Pyrostop. 
3) Vetrotech Saint-Gobain; Contraflam Structure 60. 

b. Rating:  60 minutes. 

c. Thickness:  As required for rating. 
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d. Interlayer 

1) Pattern: Surface #2 Obscure pattern  

a) Basis of Design: Contraflam 60 Structure – SX80089 Satin Etch 

e. Safety glazing required. 

f. Butt glazed joint per manufacturer’s requirements to meet rated assembly  
 

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 Warm Edge Technology (WET) 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. 
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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. 

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: Clear anodic finishor High-performance organic finish, to be verified in the 

field. 
c. Texture:  Smooth, to be verified in the field.  
d. Backing Sheet:  0.157-inch-thick, cement board. 

4. Thermal Insulation Core: Manufacturer's standard rigid, closed-cell, polyisocyanurate 
board. 

5. Interior Skin:  Aluminum. 

a. Thickness: 0.032-inch. 
b. Finish: Clear anodic finish or High-performance organic finish, to be verified in 

the field 
c. Texture:  Smooth. 
d. Backing Sheet:  1/2-inch-thick, gypsum board with proprietary fire-resistance-

rated core. 

6. Overall U-factor: 0.24 Btu/sq. ft. x h x deg F maximum. 
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7. 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. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges 
with slight chamfers at junctions of edges and faces. 

C. Grind smooth and polish exposed glass edges and corners. 

2.15 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

1. Color:  As selected by Architect from full manufacturer’s range. 

a. Separate colors may be selected for each building. 

C. 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. 

a. Separate colors may be selected for each building. 

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. 
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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. Clean glazing channels and other framing members receiving glazing immediately before 
glazing. Remove coatings not firmly bonded to substrates. 

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. 

D. For laminated-glass security glazing, examine glazing units to locate attack or threat side and 
protected side. Label or mark units as needed so that attack or threat side and protected side are 
readily identifiable. Do not 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. 
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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. 

K. For security glazing, set glazing lites with proper orientation so that surfaces face attack or 
threat side or protected side as specified. 

L. 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. 

M. 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. 
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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. 

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. 
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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 21 16.23 - GYPSUM BOARD SHAFT WALL 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. Gypsum board shaft wall 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 component of gypsum board shaft wall assembly. 

1. Studs and tracks. 

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. Gypsum shaftliner board. 

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 support them on risers on a flat platform to prevent sagging. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Comply with gypsum-shaftliner-board manufacturer's written 
instructions. 

B. Do not install finish panels until installation areas are enclosed and conditioned. 

09 21 16.23 
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C. Do not install panels that are wet, moisture damaged, or mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, and 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 SHAFT WALL ASSEMBLIES 

A. Fire-Resistance Rating: As indicated on Drawings. 

B. Gypsum Shaftliner Board: 

1. Moisture- and Mold-Resistant Type X: ASTM C1396/C1396M; manufacturer's 
proprietary fire-resistive liner panels with ASTM D3273 mold-resistance score of 10 as 
rated according to ASTM D3274, 1 inch thick, and with double beveled long edges. 

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) CertainTeed Gypsum, Saint-Gobain; M2Tech Shaftliner Type X Gypsum 
Board. 

2) National Gypsum Company; Gold Bond Brand 1” Fire-Shield Shaftliner 
XP. 

3) USG Corporation; Sheetrock Brand Mold Tough Gypsum Liner Panels. 

C. Non-Load-Bearing Steel Framing, General: Complying with ASTM C645 requirements for 
metal unless otherwise indicated and complying with requirements for fire-resistance-rated 
assembly indicated. 

1. Protective Coating: ASTM A653/A653M, G40, hot-dip galvanized unless otherwise 
indicated. 

D. Studs: Manufacturer's standard profile for repetitive, corner, and end members as follows: 

1. Depth: As indicated on Drawings. 
2. Minimum Base-Metal Thickness:  0.033 inch. 
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E. Runner Tracks: Manufacturer's standard J-profile track with manufacturer's standard long-leg 
length, but at least 2 inches long and matching studs in depth. 

1. Minimum Base-Metal Thickness:  0.033 inch. 

2.3 AUXILIARY MATERIALS 

A. Provide auxiliary materials that comply with shaft wall manufacturer's written instructions. 

B. Trim Accessories: Cornerbead, edge trim, and control joints of material and shapes as specified 
in Division 09 Section "Gypsum Board" that comply with gypsum board shaft wall assembly 
manufacturer's written instructions for application indicated. 

C. Steel Drill Screws: ASTM C1002 unless otherwise indicated. 

D. Track Fasteners: Power-driven fasteners of size and material required to withstand loading 
conditions imposed on shaft wall assemblies without exceeding allowable design stress of track, 
fasteners, or structural substrates in which anchors are embedded. 

1. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or 
strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater 
than or equal to the design load, as determined by testing per ASTM E488/E488M 
conducted by a qualified testing agency. 

2. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with allowable load capacities calculated 
according to ICC-ES AC70, greater than or equal to the design load, as determined by 
testing per ASTM E1190 conducted by a qualified testing agency. 

E. Reinforcing: Galvanized-steel reinforcing strips with 0.0538-inch minimum thickness of base 
metal (uncoated). 

F. Acoustical Sealant: Division 07 Section " Joint Sealants." 

G. Gypsum Board Cants: 

1. Gypsum Board Panels: As specified in Division 09 Section "Gypsum Board," Type X, 
5/8-inch panels. 

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 the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, or mold 
damaged. 
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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 

A. General: Install gypsum board shaft wall assemblies to comply with requirements of fire-
resistance-rated assemblies indicated and manufacturer's written installation instructions. 

B. Install supplementary framing in gypsum board shaft wall assemblies around openings and as 
required for blocking, bracing, and support of gravity and pullout loads of fixtures, equipment, 
services, heavy trim, furnishings, wall-mounted door stops, and similar items that cannot be 
supported directly by shaft wall assembly framing. 

1. Reinforcing: Provide where items attach directly to shaft wall assembly as indicated on 
Drawings; accurately position and secure behind at least one layer of face panel. 

2. Notify Architect prior to applying panels to allow observation of framing installation. 

C. Penetrations: At penetrations in shaft wall, maintain fire-resistance rating of shaft wall assembly 
by installing supplementary steel framing around perimeter of penetration and fire protection 
behind boxes containing wiring devices, pipes and similar items. 

D. Isolate perimeter of gypsum panels from building structure to prevent cracking of panels while 
maintaining continuity of fire-rated construction. 

E. Control Joints: Install control joints according to ASTM C840 and in specific locations 
approved by Architect while maintaining fire-resistance rating of gypsum board shaft wall 
assemblies. 

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. 

3.3 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, or mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, and 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 21 16.23 
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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. Tie wire. 

6. Hanger attachments to concrete. 

7. Wire hangers. 

8. Carrying channels (main runners). 

9. 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. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

09 22 16 
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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. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated on Drawings, according to ASTM E90 and classified 

according to ASTM E413 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. 

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 AC01 AC193 AC58 or AC308 as 

appropriate for the substrate. 

a. Uses: Securing hangers to structure. 

b. Type:  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. 

d. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 

Alloy Group 1 stainless-steel bolts, ASTM F593, and nuts, ASTM F594. 

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. 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. 

E. 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: 

a. Armstrong World Industries, Inc.; Drywall Grid System. 

b. CertainTeed Ceilings; 1-1/2” Drywall System. 

c. USG Corporation; Drywall Suspension System. 
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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. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 

tracks to surfaces indicated to receive sprayed fire-resistive materials. Where offset 

anchor plates are required, provide continuous plates fastened to building structure not 

more than 24 inches o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 

for installation of non-load-bearing steel framing. Do not reduce thickness of fire-

resistive materials below that are required for fire-resistance ratings indicated. Protect 

adjacent fire-resistive materials from damage. 
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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. 

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. 

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. 
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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. 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

E. Direct Furring: 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c. 

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. 
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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. 

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. 

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 board, Type X. 
2. Mold-resistant gypsum board. 
3. Acoustically enhanced gypsum board. 

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. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E90 and classified according to 
ASTM E413 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. 
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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. 
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. 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 SPECIALTY GYPSUM BOARD 

A. Acoustically Enhanced Gypsum Board: ASTM C1396/C1396M. Multilayer products 
constructed of two layers of gypsum boards sandwiching a viscoelastic sound-absorbing 
polymer core. 

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; SilentFX QuickCut with M2Tech Moisture 
and Mold Resistant Type X. 

b. National Gypsum Company; Gold Bond Brand SoundBreak XP 5/8”. 
c. PABCO Gypsum; QuietRock ES Mold Resistant. 

2. Core:  5/8 inch, Type X. 

3. Long Edges: Tapered. 
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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. 

B. Aluminum Trim: Extruded accessories of profiles and dimensions indicated. 

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. Fry Reglet Corporation. 
b. Gordon, Inc. 
c. Pittcon Industries. 

2. Aluminum: Alloy and temper with not less than the strength and durability properties of 
ASTM B221, Alloy 6063-T5. 

3. Finish: Corrosion-resistant primer compatible with joint compound and finish materials 
specified. 

2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

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. 

2.7 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written instructions. 
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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. 

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. 

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. 
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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. Wood Framing: Install gypsum panels over wood framing, with floating internal corner 
construction. Do not attach gypsum panels across the flat grain of wide-dimension lumber, 
including floor joists and headers. Float gypsum panels over these members or provide control 
joints to counteract wood shrinkage. 

J. 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. 

K. 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. Type X:  All surfaces unless otherwise indicated. 
2. Mold-Resistant Type: As indicated on Drawings. 
3. Acoustically Enhanced Type: As indicated on Drawings. 
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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. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing) with 
no end joints. Locate edge joints over furring members. 

4. 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 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. 

3.6 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. 
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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. 

3.7 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 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. 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 
2. Acoustical panels for ceiling type A2 
3. Acoustical panels for ceiling type A3 
4. Acoustical panels for ceiling type A4 
5. Metal suspension system for ceiling types. 
6. 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. Detectors. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 
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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. 

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. 

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. 
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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, unless otherwise indicated. 

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 1713. 
b. CertainTeed Ceilings; Fine Fissured High NRC HHF-457 HNRC. 
c. USG Corporation; Radar High-NRC Panels 22111. 
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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. 

6. Edge Detail: Square. 

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 40 percent. 

2.5 SPECIALTY ACOUSTICAL PANELS FOR WIDE-FACE SUSPENSION SYSTEMS 

A. Acoustical 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.; Kitchen Zone 673. 
b. USG Corporation; Kitchen Lay-In Panels 3210. 

2. Type and Form: Type IX, mineral-base panels with scrubbable pigmented or clear 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. CAC: Not less than 30. 

8. LR: Not less than 0.85. 

9. Recycled Content: Not less than 20 percent. 
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2.6 BLADE PANELS FOR WIDE-FACE SUSPENSION SYSTEMS 

A. Blade Panels for Ceiling Type A4: 

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.; Metalworks IMMIX Blades 6343D61. 

2. Type and Form: Type XX 

3. Pattern:  As indicated by manufacturer's designation. 

4. Color: Select from manufacturer’s full range of colors. 

a. Separate colors may be selected for each building. 

5. Modular Size: 24 by 96 inches. 

a. Number of Blades: 3 Blades =. 

6. Width: 1 inch. 

7. Height: 7 inches. 

8. Edge Detail: Square Panelized. 

a. Blade End Caps. 

9. NRC: Not less than 0.50. 

10. LR: Not less than 0.75. 

2.7 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. 

1. High-Humidity Finish: Where indicated, provide coating tested and classified for "severe 
environment performance" according to ASTM C635/C635M. 

2.8 WIDE-FACE METAL SUSPENSION SYSTEMS  

A. Wide-Face Suspension System for Ceiling Type: 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 



Tetra Tech ACOUSTICAL PANEL CEILINGS 
Architects & Engineers Project No. 276721-23001 09 51 13 / Page 7 

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. 

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:  Heavy-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, unless noted otherwise. 

2.9 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C635/C635M, 
Table 1, "Direct Hung," unless otherwise indicated. "Anchors in Concrete" Subparagraph below 
does not apply to power-actuated fasteners. Retain if anchorage to concrete is required and if 
power-actuated fasteners are unacceptable. Verify safety factor with Project's structural 
engineer. Revise testing methods below if required by authorities having jurisdiction. 

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 bonded anchors. 
b. Corrosion Protection: Carbon-steel components zinc plated according to 

ASTM B633, Class SC 1 (mild) service condition. 

B. Wire Hangers, Braces, Clips and Ties: Provide wires as follows: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper. 

2. Stainless-Steel Wire: ASTM A580/A580M, Type 304, nonmagnetic. Where noted on 
drawings. 

3. Beam End Clip for ceiling type A4 attachment 

4. 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. 
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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. 

2.10 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that comply with; 
formed from sheet metal of same material, finish, and color as that used for exposed flanges of 
suspension-system runners. 

1. Edge moldings shall fit acoustical panel edge details and suspension systems indicated 
and match width and configuration of exposed runners unless otherwise indicated. 

2. For lay-in panels with reveal edge details, provide stepped edge molding that forms 
reveal of same depth and width as that formed between edge of panel and flange at 
exposed suspension member. 

3. For circular penetrations of ceiling, provide edge moldings fabricated to diameter 
required to fit penetration exactly. 

B. 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.  

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. 

2.11 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. 



Tetra Tech ACOUSTICAL PANEL CEILINGS 
Architects & Engineers Project No. 276721-23001 09 51 13 / Page 11 

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. 

3.4 FIELD QUALITY CONTROL 

A. 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 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 stair accessories. 
3. Abrasive safety strips. 
4. 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. Reducers. 
4. Edge guards. 
5. Adapters. 
6. Nosing for carpet 
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 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). 
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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 year  

I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.3 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. Adapters: 

1) Johnsonite; CTA-XX Series Adapter. 
2) Roppe Corporation, USA; Tile and Carpet Joiner. 

c. 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. 

C. Profile and Dimensions:  As indicated. 

D. Colors and Patterns:  As selected by Architect from full range of manufacturers colors including 
custom, non-promoted and metallic industry colors. 
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2.4 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. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 
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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. 

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. 
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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. 
3. Damp-mop surfaces to remove marks and soil. 
4. Do not wash floor until after the period recommended by manufacturer. 
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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 -LVT1 and LVT3  

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. Interface: Studio Set and Studio Set 2. 

B. Tile Standard:  ASTM F 1700. 

1. Class: Class III, printed film vinyl tile. 
2. Type: Type B, embossed surface. 

C. Thickness:  4.5mm. 

D. Size:  25cm x 1 m. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors, up to 4 colors 
per building. 
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2.3 HIGH PERFORMANCE LUXURY VINYL TILE -LVT2  

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. Interface: Stargazing Collection and Native Fabric. 

B. Tile Standard:  ASTM F 1700. 

1. Class: Class III, printed film vinyl tile. 
2. Type: Type B, embossed surface. 

C. Thickness:  4.5mm. 

D. Size:  50 cm x 50 cm. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors, up to 4 colors 
per building. 

2.4 HIGH PERFORMANCE LUXURY VINYL TILE -LVT4  

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. Interface: Studio Set and Studio Set 2. 

B. Tile Standard:  ASTM F 1700. 

1. Class: Class III, printed film vinyl tile. 
2. Type: Type B, embossed surface. 

C. Thickness:  3.0 mm. 

D. Size:  25cm x 1 m- Studio Set, 50cm x 50 cm - Native Fabrics. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors, up to 4 colors 
per building. 

2.5 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). 
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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. 

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. 

2.6 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 – Hammered 
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. Colors and Patterns:  As selected by Architect from full range of industry colors. 
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2.7 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. 

2.8 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.  

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. 
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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. 

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 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. 
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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. 

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.  



Tetra Tech RESILIENT TILE FLOORING 
Architects & Engineers Project No. 276721-23001 09 65 19 / Page 9 

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: to match adjacent in pattern of colors and sizes indicated. 
b. Accent Tile: to match adjacent 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 waterjet 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. 

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. 
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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. 

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 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 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. 

1. Thin-set, epoxy-resin matrix terrazzo flooring- poured epoxy. 
2. Epoxy- resin matrix terrazzo base- precast. 
3. Thin-set divider strips. 
4. Heavy-top divider strips. 
5. Control-joint strips. 
6. Accessory strips. 
7. Abrasive strips. 
8. Anchoring devices. 
9. Patching and fill material. 
10. Joint compound. 
11. Resinous matrix terrazzo cleaner. 
12. 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: 

09 66 23 
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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 

1.6 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. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For terrazzo to include in maintenance manuals. 

1.8 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. 
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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. 

1.9 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. 

1.10 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. 

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. 
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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. 

2. Thickness:  3/8 inch nominal. 

3. Formulated Mix Color and Pattern:  To match existing or As selected by Architect from 
NTMA terrazzo plates. 

4. Custom Mix Color and Pattern:  Match Architect's sample Match existing. 

5. Aggregate and Matrix colors to be selected by architect. Matrix color to be selected from 
entire line of Sherwin Williams colors. 
 

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. 
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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. 

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. 
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2.4 STRIP MATERIALS 

A. Thin-Set Divider Strips:  L-type angle, 1/4 inch deep. 

1. Material:  To match existing. 
2. Top Width:  To match existing. 

B. Heavy-Top Divider Strips:  L-type angle in depth required for topping thickness indicated. 

1. Bottom-Section Material:  Matching top-section material. 
2. Top-Section Material:  To match existing. 
3. Top-Section Width: To match existing. 

C. 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. 

D. 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. 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. 

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). 
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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. 

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. 



RESINOUS MATRIX TERRAZZO FLOORING  Tetra Tech 

09 66 23 / Page 8 Project No. 276721-23001 Architects & Engineers 

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. 

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 -VIF 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. 
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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, treads-precast using method recommended by 
NTMA and manufacturer unless otherwise indicated. 

B. Do not install base-precast, or treads-precast that are chipped, cracked, discolored, or not 
properly finished. 

C. Seal joints between base-precast, or treads-precast with joint compound matching precast 
terrazzo matrix. 

3.5 REPAIR 

A. Cut out and replace terrazzo areas that evidence lack 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. 
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 
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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. Type, color, and location of edge, transition, and other accessory strips. 
8. Transition details to other flooring materials. 
9. 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.  

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. 
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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 C2 

A. Basis of design product: Subject to compliance with requirements, provide, “Aerial Flying 
Colors” or by the following:  

1. Or approved equal. 

B. Pattern: Aerial Flying Colors – “AE315”   

C. Color:  As selected by Architect from manufacturer's full range. 

D. Fiber Content:  100 percent nylon 6. 

E. Fiber Type:  Aquafil   

F. Pile Characteristic:  Tufted Textured Pattern Loop Pile  

G. Pile Density:  6400  

H. Pile Thickness:  0.090 in.   

I. Primary Backing/Backcoating:  GlasBac. 

J. Size:  25cm x 1 m. 
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K. Applied Soil-Resistance Treatment:  Manufacturer's standard material. 

L. Antimicrobial Treatment:  Manufacturer's standard material. 

M. Performance Characteristics:  As follows: 

1. Appearance Retention Rating: Heavy traffic, 3.0 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. 

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. 
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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. 

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. 
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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. 

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. 
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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 72 00 - WALL COVERINGS 

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. Projection/Marker Board Wall Covering. 
2. Tackable wall covering  

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 data on physical characteristics, 
durability, fade resistance, and flame-resistance characteristics. 

B. Shop Drawings:  Show location and extent of each wall-covering type.  Indicate seams and 
termination points. 

C. Samples for Verification and Initial Color Selection:  Full width by 36-inch-long section of wall 
covering and molding samples not less than 12 inches long. 

1. Sample from same print run or dye lot to be used for the Work, with specified treatments 
applied.  Show complete pattern repeat. Mark top and face of fabric. 

2. Sample from same flitch to be used for the Work, with specified finish applied. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for wall covering. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For wall coverings to include in maintenance manuals. 

09 72 00 
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1.7 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. Wall-Covering Materials:  For each type, full-size units equal to 10 percent of amount 
installed, but not less than one full roll. 

1.8 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  As determined by testing identical wall coverings applied 
with identical adhesives to substrates according to test method indicated below by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

1. Surface-Burning Characteristics:  As follows, per ASTM E 84: 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

2. Fire-Growth Contribution:  Textile wall coverings tested according to NFPA 265- non 
sprinklered area, on partitions of 8 feet or above, NFPA 286 non-sprinklered area on 
partitions less than 8 feet and complying with test protocol and criteria in the 2003 IBC. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install wall coverings 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. 

1. Maintain a consistent temperature of not less than 60 deg F in installation areas for at 
least 10 days before and 10 days after installation, unless otherwise recommended by 
wall covering manufacturer. 

2. Wood-Veneer Wall Coverings:  Condition spaces for not less than 48 hours before 
installation. 

B. Lighting:  Do not install wall covering until a permanent level of lighting is provided on the 
surfaces to receive wall covering. 

C. Ventilation:  Provide continuous ventilation during installation and for not less than the time 
recommended by wall-covering manufacturer for full drying or curing. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Low-Emitting Materials:  Wall covering 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 WALL COVERINGS 

A. General:  Provide rolls of each type of wall covering from same print run or dye lot. 

2.3 PROJECTION/MARKER BOARD WALL COVERING 

A. Vinyl, gloss, smooth wallcovering for projection and dry erase markers:   

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Wall talker 
“Just-rite”; or comparable product. 

B. Pattern: Visual textured- smooth, high gloss 

C. Total thickness:  17 mils.  

D. Width:  60” inches. 

E. Backing:  Non-woven on gyp board. 

F. Adhesive: heavy duty clear or clay based premixed vinyl adhesive as recommended by 
manufacture. 

G. Substrate primer: White pigmented acrylic base primer/sealer specifically formulated to use 
with vinyl wallcovering. 

H. Substrate surface: Minimum Level 4 finish, per GA-214-M-97.  
 

I. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range. 

2.4 TACKABLE WALLCOVERING 

A. Linoleum resilient homogeneous, self-healing tackable wall surface:   

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Wall talker 
“Tac-wall”; or comparable product. 

B. Pattern: C250 

C. Total thickness:  ¼ inch.  
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D. Width:  47”/48”. 

E. Backing:  Burlap. 

F. Adhesive: Solvent-free, SBR type linoleum adhesive (L-910) as recommended by manufacture. 

G. Substrate primer: White pigmented acrylic base primer/sealer specifically formulated to use 
with vinyl wallcovering. 

H. Substrate surface: Minimum Level 4 finish, per GA-214-M-97.  
 

I. Colors, Textures, and Patterns:  As selected by Architect from manufacturer's full range, of min. 
12 colors. 

2.5 ACCESSORIES 

A. Adhesive:  Mildew-resistant, non-staining, strippable adhesive, for use with specific wall 
covering and substrate application as recommended in writing by wall-covering manufacturer. 

1. Adhesive shall meet California indoor air quality Specification 01350 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Primer/Sealer:  Mildew resistant, complying with requirements in Section 09 90 00 "Painting" 
and recommended in writing by wall-covering manufacturer for intended substrate. 

C. Wall Liner:  Nonwoven, synthetic underlayment and adhesive as recommended by wall-
covering manufacturer. 

D. Seam Tape:  As recommended in writing by wall-covering manufacturer. 

E. Metal Primer:  Interior ferrous metal primer complying with Section 09 90 00 "Painting." 

F. Marker/Eraser Dispenser- Provide Plastic marker/eraser dispenser for each board unit, min. one 
per room.  

G. Trim:   

1. Wallcovering for projection and dry erase markers:  J-cap, 1/16” aluminum trim, miter at 
all corners. Secure with mechanical fasteners with self-tapping drywall screws.  

a. Wallcovering for tackable surface: J-trim, 5/16 aluminum trim, miter at all corners. 
Secure with mechanical fasteners with self-tapping drywall screws.  

b. Wall covering for tackable surface: H-trim, 5/16 aluminum trim, for material 
seams. Secure with mechanical fasteners with self-tapping drywall screws. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
levelness, wall plumpness, maximum moisture content, 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. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair bond of wall covering, including dirt, oil, 
grease, mold, mildew, and incompatible primers. 

C. Prepare substrates to achieve a smooth, dry, clean, structurally sound surface free of flaking, 
unsound coatings, cracks, and defects. 

1. Moisture Content:  Maximum of 5 percent on new plaster, concrete, and concrete 
masonry units when tested with an electronic moisture meter. 

2. Plaster:  Allow new plaster to cure.  Neutralize areas of high alkalinity.  Prime with 
primer as recommended in writing by primer/sealer manufacturer and wall-covering 
manufacturer. 

3. Metals:  If not factory primed, clean and apply metal as recommended in writing by 
primer/sealer manufacturer and wall-covering manufacturer. 

4. Gypsum Board:  Prime with primer as recommended in writing by primer/sealer 
manufacturer and wall-covering manufacturer. 

5. Painted Surfaces:  Treat areas susceptible to pigment bleeding. 

D. Check painted surfaces for pigment bleeding.  Sand gloss, semigloss, and eggshell finish with 
fine sandpaper. 

E. Remove hardware and hardware accessories, electrical plates and covers, light fixture trims, and 
similar items. 

F. Acclimatize wall-covering materials by removing them from packaging in the installation areas 
not less than 24 hours before installation. 

G. Install wall liner, with no gaps or overlaps, where required by wall-covering manufacturer.  
Form smooth wrinkle-free surface for finished installation.  Do not begin wall-covering 
installation until wall liner has dried. 
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3.3 INSTALLATION 

A. General:  Comply with wall-covering manufacturers' written installation instructions applicable 
to products and applications indicated except where more stringent requirements apply. 

B. Cut wall-covering strips in roll number sequence.  Change roll numbers at partition breaks and 
corners. 

C. Install strips in same order as cut from roll. 
D. Install reversing every other strip. 
E. Install wall covering with no gaps or overlaps, no lifted or curling edges, and no visible 

shrinkage. 
F. Match pattern 72 inches above the finish floor. 
G. Install seams vertical and plumb at least 6 inches from outside corners and 3 inches from inside 

corners unless a change of pattern or color exists at corner.  No horizontal seams are permitted. 
H. Fully bond wall covering to substrate.  Remove air bubbles, wrinkles, blisters, and other defects. 
I. Trim edges and seams for color uniformity, pattern match, and tight closure.  Butt seams 

without any overlay or spacing between strips. 

3.4 CLEANING 

A. Remove excess adhesive at finished seams, perimeter edges, and adjacent surfaces. 
B. Use cleaning methods recommended in writing by wall-covering manufacturer. 
C. Replace strips that cannot be cleaned. 
D. Reinstall hardware and hardware accessories, electrical plates and covers, light fixture trims, 

and similar items. 

END OF SECTION 09 72 00 
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SECTION 09 84 33 - SOUND-ABSORBING WALL UNITS 

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 shop-fabricated, fabric-wrapped panel units tested for acoustical performance, 
including: 

1. Sound-absorbing wall panels. 

1.3 DEFINITIONS 

A. NRC:  Noise Reduction Coefficient. 

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 fabric facing, panel edge, core material, and mounting 
indicated. 

1. Sound-absorbing wall panel. 
2. Core materials. 
3. Facing material. 
4. Mounting devices. 

B. Shop Drawings:  For sound-absorbing wall units.  Include mounting devices and details; details 
at panel head, base, joints, and corners; and details at ceiling, floor base, and wall intersections.  
Indicate panel edge and core materials. 

1. Include elevations showing panel sizes and direction of fabric weave and pattern 
matching. 

C. Samples for Verification and Initial Color Selection:  For the following products, prepared on 
samples of size indicated below: 

09 84 33 
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1. Fabric:  Full-width by approximately 36-inch-long Sample, but not smaller than required 
to show complete pattern repeat, from dye lot to be used for the Work, and with specified 
treatments applied.  Mark top and face of fabric. 

2. Panel Edge:  12-inch-long Sample(s) showing each edge profile, corner, and finish. 

3. Core Material:  12-inch-square Sample at corner. 

4. Mounting Devices:  Full-size Samples. 

5. Assembled Panels:  Approximately 36 by 36 inches, including joints and mounting 
methods. 

D. Warranty:  Sample of special warranty. 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Elevations and other details, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of the items 
involved: 

1. Electrical outlets, switches, and thermostats. 

2. Items penetrating or covered by sound-absorbing wall units including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Alarms. 
e. Sprinklers. 
f. Access panels. 

3. Show operation of hinged and sliding components covered by or adjacent to sound-
absorbing wall units. 

B. Product Certificates:  For each type of sound-absorbing wall unit, from manufacturer. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For sound-absorbing wall units to include in maintenance manuals.  Include 
fabric manufacturers' written cleaning and stain-removal recommendations. 

B. Warranty:  Executed special warranty. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials from same production run that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 
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1. Fabric:  For each fabric, color, and pattern installed, provide length equal to 10 percent of 
amount installed, but no fewer than 10 yards. 

2. Mounting Devices:  Full-size units equal to 5 percent of amount installed, but no fewer 
than five devices, including unopened adhesives. 

1.9 QUALITY ASSURANCE 

A. Source Limitations:  Obtain sound-absorbing wall units from single source from single 
manufacturer. 

B. Fire-Test-Response Characteristics:  Provide sound-absorbing wall units meeting the following 
as determined by testing identical products by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction: 

1. Surface-Burning Characteristics:  As determined by testing per ASTM E 84. 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  450 or less. 

2. Fire Growth Contribution:  Meeting acceptance criteria of local code and authorities 
having jurisdiction when tested according to NFPA 265 and NFPA 286. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Comply with fabric and sound-absorbing wall unit manufacturers' written instructions for 
minimum and maximum temperature and humidity requirements for shipment, storage, and 
handling. 

B. Deliver materials and units in unopened bundles and store in a temperature-controlled dry place 
with adequate air circulation. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install sound-absorbing wall units until spaces are enclosed 
and weathertight, wet work in spaces is complete and dry, work at and above ceilings is 
complete, and ambient temperature and humidity conditions are maintained at the levels 
indicated for Project when occupied for its intended use. 

B. Lighting:  Do not install sound-absorbing wall units until a permanent level of lighting is 
provided on surfaces to receive the units. 

C. Air-Quality Limitations:  Protect sound-absorbing wall units from exposure to airborne odors, 
such as tobacco smoke, and install units under conditions free from odor contamination of 
ambient air. 

D. Field Measurements:  Verify locations of sound-absorbing wall units and actual dimensions of 
openings and penetrations by field measurements before fabrication. 
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1.12 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of sound-absorbing wall units that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to the following: 

a. Acoustical performance. 
b. Fabric sagging, distorting, or releasing from panel edge. 
c. Warping of core. 

2. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOUND-ABSORBING WALL UNITS 

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. Conwed Designscape; an Owens Corning company. 
2. Kinetics Noise Control, Inc. 
3. Unika Vaev. 

B. General Requirements for Sound-Absorbing Wall Units:  Units 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. Sound-Absorbing Wall Panel <Insert drawing designation>:  Manufacturer's standard panel 
construction consisting of facing material stretched over front face of edge-framed core and 
bonded or attached to edges and back of frame. 

1. Basis-of-Design Product:  Kenetics Noise Control, Hardside Acoustical Wall Panels, or 
approved equal. 

2. Mounting:  Edge mounted with splines secured to substrate. 

a. Finish Color at Exposed Edges:  As selected by Architect from manufacturer's full 
range. 

3. Mounting:  Back mounted with manufacturer's standard metal clips or bar hangers, 
secured to substrate. 

4. Core:  glass-fiber board. 

a. Core-Face Layer:  Manufacturer's standard tackable, impact-resistant, high-density 
board. 
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5. Edge Construction:  Manufacturer's standard chemically hardened core with no frame. 

6. Edge Profile:  Square. 

7. Corner Detail in Elevation: Square with continuous edge profile indicated. 

8. Reveals between Panels: Recessed reveals as indicated on Drawings. 

9. Acoustical Performance:  Sound absorption NRC of not less than 0.65 according to 
ASTM C 423 for Type A mounting according to ASTM E 795. 

10. Nominal Overall Panel Thickness: 1 inch. 

11. Panel Width:  As indicated on Drawings. 

12. Panel Height:  As indicated on Drawings. 

D. Facing Material: Facing Material:  Fabric from same dye lot; color and pattern as selected by 
Architect from manufacturer's full range. 

1. Color:  To be selected by architect from manufactures full range of colors. 
2. Fiber Content:  100 percent woven polyester. 

2.2 MATERIALS 

A. Core Materials: 

1. Glass-Fiber Board:  ASTM C 612, Type standard with manufacturer; nominal density of 
6 to 7 lb/cu. ft., unfaced, and dimensionally stable, molded rigid board; and with 
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively. 

2. Fire-Retardant Formed Plastic:  Manufacturer's standard formed plastic with flame-
spread index of 25 or less and smoke-developed index of 25 or less according to 
ASTM E 84. 

3. Tackable, Impact-Resistant, High-Density Board for Face Layer:  1/8-inch- thick layer of 
compressed molded glass-fiber board with a nominal density of 16 to 18 lb/cu. ft. 
laminated to face of core. 

B. Mounting Devices:  Concealed on back of unit, recommended by manufacturer to support 
weight of unit, and as follows: 

1. Metal Clips or Bar Hangers:  Manufacturer's standard two-part metal "Z" clips, with one 
part of each clip mechanically attached to back of unit and the other part to substrate, 
designed to permit unit removal. 
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2.3 FABRICATION 

A. General:  Use manufacturer's standard construction except as otherwise indicated; with facing 
material applied to face, edges, and back border of dimensionally stable core; and with rigid 
edges to reinforce panel perimeter against warpage and damage. 

1. Glass-Fiber Board Cores:  Chemically harden core edges and areas of core where 
mounting devices are attached. 

B. Core-Face Layer:  Evenly stretched over core face and edges and securely attached to core; free 
from puckers, ripples, wrinkles, or sags. 

C. Facing Material:  Apply fabric facing fully covering visible surfaces of unit; with material 
stretched straight, on the grain, tight, square, and free from puckers, ripples, wrinkles, sags, 
blisters, seams, adhesive, or other visible distortions or foreign matter. 

1. Square Corners:  Tailor corners. 
2. Fabrics with Directional or Repeating Patterns or Directional Weave:  Mark fabric top 

and attach fabric in same direction so pattern or weave matches in adjacent units. 

D. Dimensional Tolerances of Finished Units:  Plus, or minus 1/16 inch for the following: 

1. Thickness. 
2. Edge straightness. 
3. Overall length and width. 
4. Squareness from corner to corner. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fabric, fabricated units, substrates, areas, and conditions, for compliance with 
requirements, installation tolerances, and other conditions affecting performance of sound-
absorbing wall units. 

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 sound-absorbing wall units in locations indicated with vertical surfaces and edges plumb, 
top edges level and in alignment with other units, faces flush, and scribed to fit adjoining work 
accurately at borders and at penetrations. 

B. Comply with sound-absorbing wall unit manufacturer's written instructions for installation of 
units using type of mounting devices indicated.  Mount units securely to supporting substrate. 

C. Align and level fabric pattern and grain among adjacent units. 
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3.3 INSTALLATION TOLERANCES 

A. Variation from Plumb and Level:  Plus, or minus 1/16 inch. 
B. Variation of Panel Joints from Hairline:  Not more than 1/16 inch wide. 

3.4 CLEANING 

A. Clip loose threads; remove pills and extraneous materials. 
B. Clean panels on completion of installation to remove dust and other foreign materials according 

to manufacturer's written instructions. 

END OF SECTION 09 84 33 
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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. 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 

 

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. Interior concrete, vertical surfaces. 
2. Interior concrete, vertical surfaces (deep tone accent colors). 
3. Interior CMU. 
4. Interior CMU (deep tone accent colors). 
5. Interior steel. 
6. Interior steel (deep tone accent colors). 
7. Interior previously painted cabinet heater/fin tube enclosures. 
8. Interior steel piping, piping supports and hangers. 
9. Interior galvanized-metal. 
10. Interior galvanized-metal (metal deck). 
11. Interior galvanized metal (metal deck, deep tone accent colors). 
12. Interior aluminum (where indicated). 
13. Interior wood. 

09 91 00 
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14. Interior wood (deep tone accent colors). 
15. Interior plaster. 
16. Interior plaster (deep tone accent colors). 
17. Interior gypsum board. 
18. Interior gypsum board (deep tone accent colors). 
19. Interior insulation-covering. 
20. Interior insulation-covering (deep tone accent colors). 
21. Interior stained wood (closed or open grain). 
22. Interior stained wood (closed or open grain). 
23. Interior clear finish wood (closed grain). 
24. 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. 

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. 
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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.  

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. 
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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. 
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. 
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C. Colors:  As selected by Architect from manufacturer's full range. 

1. 35 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. 

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. 
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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.   

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. 
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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. 

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. 
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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. 

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 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.) 
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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. 

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. 
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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. 
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  
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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 

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). 
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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. 

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.  



Tetra Tech PAINTING 
Architects & Engineers Project No. 276721-23001 09 91 00 / Page 13 

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. 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.) 
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P. 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.) 

Q. 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.) 

R. 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). 
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S. 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.) 

T. 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.) 

3.7 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) 
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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. 
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) 
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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 
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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. 

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. 

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. 

09 96 00 
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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. 

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. 
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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. 

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. 
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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 exterior 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. 

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. 
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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. 

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. 
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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. 

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. 
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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. 

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 
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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. 

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  
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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 

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.  

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. 
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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 

I. Cement Siding: 

1. First Coat: 

a. Benjamin Moore & Co. Ultra-Spec Int/Ext Acrylic Masonry 609 -Series, (1.0-4.3) 
DFT. 

b. Sherwin-Williams Company (The) Loxon Concrete & Masonry Primer, LX 
02W0050, (2.1-3.2 mils) DFT. 

c. Tnemec Inc.; Series 27WB Low VOC Water Base Epoxy (6.0 – 12.0 mils) DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Ben Acrylic Exterior, 541/542/543 Series, (1.3 mils) DFT. 
b. Sherwin-Williams Company (The); Resilience Acrylic Exterior, K43 Series, (1.6 

mils) DFT. 
c. Tnemec Inc.; Series 1029 HDP Acrylic Water Based Polymer, (2.5 mils) DFT 

3.7 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. 

1.3 DEFINITIONS 

A. 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. 

B. Visual Display Surface: Surfaces that are used to convey information visually, including 
surfaces of chalkboards, markerboards, tackboards, and surfacing materials that are not 
fabricated into composite panel form but are applied directly to walls. 

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 individual panel weights for sliding visual display units. 

1. Porcelain-enamel markerboards. 
2. Visual display rails. 
3. Chalktray. 
4. Display rail. 
5. End stops. 
6. Map hooks. 
7. Map hooks and clips. 
8. Flag holder. 

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 special-purpose graphics for visual display surfaces. 
2. Include sections of typical trim members. 

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 visual display wall 
panel display rail. 

2. Include accessory Samples to verify color selected. 
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. 
5. Display Rail:  6-inch-long sections. 
6. Modular Support System:  6-inch-long sections. 
7. 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:  Life of the building. 

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: 



VISUAL DISPLAY SURFACES  Tetra Tech 

10 11 00 / Page 4 Project No. 276721-23001 Architects & Engineers 

a. PolyVision Corporation; a Steelcase company. 
b. Best-Rite Manufacturing. 

2. Matte Finish:  Low reflective; chalk wipes clean with dry cloth or standard eraser. 

3. Gloss Finish:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard 
eraser. 

B. Hardboard:  ANSI A135.4, tempered. 

C. Particleboard:  ANSI A208.1, Grade M-1. 

D. Fiberboard:  ASTM C 208. 

E. Extruded Aluminum:  ASTM B 221, Alloy 6063. 

F. 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 low 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 BOARD UNIT  ACCESSORIES 

A. Aluminum Frames and Trim:  Fabricated from not less than 0.062-inch-thick, extruded 
aluminum; of size and shape indicated on Drawings. 

1. Factory-Applied Trim:  Manufacturer's standard. 
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B. Chalktray:  Manufacturer's standard, continuous. 

1. Solid Type:  Extruded aluminum with ribbed section with screw on chalk trough end 
enclosures. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; “No. 262 Chalk Trough”.  

C. Map Rail:  Provide the following accessories: 

1. Integral Display Rail:  Continuous and integral with map rail; fabricated from cork 
approximately 2 inches wide. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; Hang Tight Rail System”. 

2. End Stops:  Located at each end of map rail. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No. 74ES”. 

3. Map Hooks:  Two map hooks for every 48 inches of map rail or fraction thereof. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No. 76M Spring Clip Map Hook”. 

4. Flag Holder:  One for each room. 

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Claridge Products and Equipment, Inc.; No.76FH Flag Holders”. 

2.4 FABRICATION 

A. 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. 

B. 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. 
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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. 

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. 

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. 
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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. 

3.5 INSTALLATION OF VISUAL DISPLAY RAILS 

A. Display Rails:  Install rails in locations and at mounting heights indicated on Drawings.  Attach 
to wall surface with fasteners at not more than 16 inches o.c. 

3.6 INSTALLATION OF MODULAR SUPPORT SYSTEM 

A. Modular Support System:  Install adjustable standards in locations and at mounting heights 
indicated on Drawings.  Install standards at 48 inches o.c., vertically aligned and plumb, and 
attached to wall surface with fasteners at 12 inches o.c. 

1. Install single-slotted standard at each end of each run of standards and double-slotted 
standards at intermediate locations. 

2. Provide locking screw at top corner of visual display board at each standard. 
3. Hang visual display units on modular support system. 

3.7 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY UNITS 

A. Sliding Visual Display Units:  Install units in recessed locations and at mounting heights 
indicated.  Attach to wall framing with fasteners at not more than 16 inches o.c. 

1. Adjust panels to operate smoothly without warp or bind.  Lubricate operating hardware as 
recommended by manufacturer. 
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3.8 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. 

3.9 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 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 
 



SIGNAGE  Tetra Tech 

10 14 00 / Page 2 Project No. 276721-23001 Architects & Engineers 

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. 

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. 

1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For signs to include in maintenance manuals. 
B. Warranty: Executed special warranty. 
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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, Surface mounted to 
wall with adhesive and two-face tape. 

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 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. 

2.4 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: 

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. 

C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch thick, with 
adhesive on both sides. 

2.5 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. 

2.6 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. 

D. Mounting Methods: 

1. 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. 

2. 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. 
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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 

     
   Walter Panas High School  

     
 320 5/1 Name by District Type at all doors 
 320A 5 Name by District Type at all doors 
 320B 5 Name by District  
 32OC 5 Name by District  
 320D 5 Name by District  
 320E 5 Name by District  
 320F 5 Name by District  
 320H 5 Name by District  
 600A 5 Name by District  
 600 5 Name by District  
 602 5 Name by District  
     
     
   Lakeland High School   
     
     
 117 5/1 Name by District Type at all doors 
 117A 5 Name by District Type at all doors 
 117B 5 Name by District  
 117C 5 Name by District  
 117D 5 Name by District Type at all doors 
 117E 5 Name by District Type at all doors 
 117F 5 Name by District  
 117G 5 Name by District  
 117H 5 Name by District  
 120 5 Name by District  
 121 5 Name by District Type at all doors 
     
   Lakeland Copper Beech Middle 

School 
 

     
 338 5 Name by District  
 338A 5 Name by District  
 339 5 Name by District  
 339B 5 Name by District  
 201 5 Name by District Type at all doors 
 100 5 Name by District Type at all doors 
 103 5 Name by District Type at all doors 
 205 5 Name by District Type at all doors 
 207 5 Name by District Type at all doors 
 113 5 Name by District  
 304 5/1 Name by District Type at all doors 
 304A  Name by District  
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 304B  Name by District  
 304C  Name by District  
 304E  Name by District  
 304F  Name by District  
 306  Name by District Type at all doors 
 C301  Name by District  
 C300  Name by District  
     
     
     
     

 

PLEASE REFER TO PARAGRAPH 1.4 – PREINSTALLATION MEETINGS IN REGARD TO SIGNAGE 
REQUIREMENTS. 
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SECTION 10 14 19 - DIMENSIONAL LETTER 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. Cutout dimensional characters. 
2. Illuminated Reverse Channel Letters 

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. 

B. Shop Drawings:  For dimensional letter 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 

others, and accessories. 
3. Show message list, typestyles, graphic elements, and layout for each sign at least half 

size. 
4. Illuminated Letter- show sign mounting layouts, profiles and product components 

including dimensions, anchorage, electrical connections, and accessories. 

C. Samples for Verification and Initial Color Selection:  For each type of sign assembly, exposed 
component, and exposed finish. 

1. Include representative Samples of available typestyles and graphic symbols. 
2. Dimensional Characters:  Full-size Sample of each type of dimensional character. 
3. Illuminated Letters- Full-size samples of each type of illuminated letter. 

D. Sign Schedule:  Use same designations specified or indicated on Drawings or in a sign schedule. 

10 14 19 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. UL listed- all electrical work on this sign to be UL listed. 

1.7 FIELD CONDITIONS 

A. Field Measurements:  Verify locations by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements:  For exterior fabricated channel dimensional characters, allow for thermal 
movements from ambient and surface temperature changes. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

2.2 DIMENSIONAL CHARACTERS 

A. Cutout Characters, Copper Beach: Characters with uniform faces; square-cut, smooth edges; 
precisely formed lines and profiles; and as follows: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide ASI Sign 
Systems, Inc.; LPS Series or comparable product by one of the following: 

a. ACE Sign Systems, Inc. 
b. Gemini Incorporated. 
c. Metallic Arts. 

2. Character Material:  Sheet or plate aluminum. 

3. Character Height:  As indicated. 

4. Thickness:  ¼”. 

5. Finishes: Aluminum. 

a. Integral Metal Finish: As selected by Architect from full range of industry finishes. 
b. Overcoat: Manufacturer's standard baked-on clear coating. 
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6. Mounting:  Projecting studs. 

7. Typeface: “Copperplate”. 

2.3 DIMENSIONAL CHARACTER MATERIALS 

A. Aluminum Castings:  ASTM B 26/B 26M, alloy and temper recommended by sign 
manufacturer for casting process used and for type of use and finish indicated. 

B. Aluminum Sheet and Plate:  ASTM B 209, alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated. 

2.4 ACCESSORIES 

A. Sign Mounting Fasteners: 

1. Projecting Studs:  Threaded studs with sleeve spacer, welded or brazed to back of sign 
material, screwed into back of sign assembly, or screwed into tapped lugs cast integrally 
into back of cast sign material, unless otherwise indicated. 

2.5 FABRICATION 

A. General:  Provide manufacturer's standard sign assemblies according to requirements indicated. 

1. Preassemble signs and assemblies in the shop to greatest extent possible.  Disassemble 
signs and assemblies only as necessary for shipping and handling limitations.  Clearly 
mark units for reassembly and installation; apply markings in locations concealed from 
view after final assembly. 

2. Mill joints to a tight, hairline fit.  Form assemblies and joints exposed to weather to resist 
water penetration and retention. 

3. Comply with AWS for recommended practices in welding and brazing.  Provide welds 
and brazes behind finished surfaces without distorting or discoloring exposed side.  Clean 
exposed welded and brazed connections of flux, and dress exposed and contact surfaces. 

4. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous. 

5. Internally brace signs for stability and for securing fasteners. 

6. Provide rebates, lugs, and brackets necessary to assemble components and to attach to 
existing work.  Drill and tap for required fasteners.  Use concealed fasteners where 
possible; use exposed fasteners that match sign finish. 

7. Castings:  Fabricate castings free of warp, cracks, blowholes, pits, scale, sand holes, and 
other defects that impair appearance or strength.  Grind, wire brush, sandblast, and buff 
castings to remove seams, gate marks, casting flash, and other casting marks before 
finishing. 
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2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

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. 

C. Directional Finishes:  Run grain with long dimension of each piece and perpendicular to long 
dimension of finished trim or border surface unless otherwise indicated. 

D. Organic, Anodic, and Chemically Produced Finishes:  Apply to formed metal after fabrication 
but before applying contrasting polished finishes on raised features unless otherwise indicated. 

2.7 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, Class I, 0.018 mm or thicker. 

2.8 STAINLESS-STEEL FINISHES 

A. Surface Preparation:  Remove tool and die marks and stretch lines, or blend into finish. 

B. Polished Finishes:  Grind and polish surfaces to produce uniform finish, free of cross scratches. 

1. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign 
matter and leave surfaces chemically clean. 

2. Directional Satin Finish:  No. 4. 
3. Mirrorlike Reflective, Nondirectional Polish:  No. 8. 

2.9 ILLUMINATED REVERSE CHANNEL LETTERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide ASI Sign Systems, 
Inc.; Illuminated Reverse Channel Fabricated Metal Dimensional Letters” or comparable 
product by one of the following:  

1. ACE Sign Systems, Inc.  
2. Gemini Incorporated. 

B. Character Material/Finishes: Aluminum with Acrylic polyurethane paint finish Sheet or 
Brushed satin aluminum finish with clear coat- Faces: .090 Returns: .063 insides of letters 
painted white for increased reflectivity. ¼ “clear polycarbonate backs and standoffs per 
manufacturer standards.  

C. Character Height: As indicated.  

D. Thickness: Manufacturer's standard for size of character.  

E. LEDs: Bright White.  
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F. Electrical: 12 volt DC power supply with Class 2 outputs. Operating temperatures between -40 
degree to 60 degree C UL, cUL and CSA certified. Number of power supplies to be determined 
by manufacturer. LED modules to attach to inside letter cabinets (facing out/wall) and wiring 
per manufacturers standards.  

G. Mounting: Methods: Studs and spacers to building as recommended by sign fabricator. 
Individual letter wiring to be pulled through to interior and all wiring between letters and 
transformers to be made by sign installers. Final electrical connections to be done by others.  

H. Typeface:  Copperplate. 

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 signage 
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. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. 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. Before installation, verify that sign surfaces are clean and free of materials or debris that 
would impair installation. 

3. Corrosion Protection:  Coat concealed surfaces of exterior aluminum in contact with 
grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous 
paint. 

B. Mounting Methods: 

1. Projecting Studs:  Using a template, drill holes in substrate aligning with studs on back of 
sign.  Remove loose debris from hole and substrate surface. 
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a. Masonry Substrates:  Fill holes with adhesive.  Leave recess space in hole for 
displaced adhesive.  Place spacers on studs, place sign in position, and push until 
spacers are pinched between sign and substrate, embedding the stud ends in holes.  
Temporarily support sign in position until adhesive fully sets. 

b. Thin or Hollow Surfaces:  Place spacers on studs, place sign in position with 
spacers pinched between sign and substrate and install washers and nuts on stud 
ends projecting through opposite side of surface and tighten. 

3.3 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed characters and signs that do not comply with 
specified requirements.  Replace characters with damaged or deteriorated finishes or 
components that cannot be successfully repaired by finish touchup or similar minor repair 
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. 

END OF SECTION 10 14 19 
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SECTION 10 14 53 - TRAFFIC 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. Traffic signs. Related Sections: 

1. Section 03 30 00 “Cast-In-Place Concrete” 

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. 

1. Traffic signs. 
2. Traffic sign posts. 

B. Shop Drawings:  For traffic signage. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights and accessories. 
3. Show message list, typestyles, graphic elements, and layout for each sign at least half 

size. 

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. 
2. Include color samples. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For signs to include in maintenance manuals. 

10 14 53 
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1.6 QUALITY ASSURANCE 

A. Comply with all applicable state and local requirements for traffic signs, including (but not 
limited to) reflectivity, foundation construction, and wind resistance. 

1. Comply with U.S. Department of Transportation’s Manual on Uniform Traffic Control 
Devices (MUTCD), AASHTO M268 and NYSDOT standard specifications and 
regulations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard:   

1. Comply with applicable provisions in the U.S. Architectural & Transportation Barriers 
Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities, 
ICC A117.1, and building code in effect for Project for signs. 

2. Comply with applicable provisions in the New York State Department of State Division 
of Administrative Rules, Part 300 Universal Symbol of Access, Part 300.4 Accessible 
Wording, Part 300.5 Accessible Symbol, Part 300.6 Accessibility Graphic and 
Components, and building code in effect for Project for signs. 

2.2 TRAFFIC SIGNS 

A. Traffic Sign:  Sign of single-panel configuration; with smooth, uniform surfaces and support 
assembly; with message and characters having uniform faces, sharp corners, and precisely 
formed lines and profiles; and as follows: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
or comparable product. 

1. Allstate Sign & Plaque Corporation; Aluminum Traffic & Parking Signs. 

C. Materials: 

1. Solid-Sheet Sign Panels:  Aluminum sheet and as follows: 

a. Thickness:  0.080 inch. 
b. Surface-Applied Graphics:  Applied vinyl film. 

2. Posts:  Steel. 

a. Description:  U-channel with breakaway base. 
b. Installation Method:  Direct burial driven. 

3. Text and Typeface:  Typeface as selected by Architect from manufacturer's full range and 
content as scheduled. 
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4. Reflectivity: 

a. Traffic control, directional and guide signage:  Provide high intensity prismatic 
reflective sheeting (Federal DOT Type III and IV Reflective). 

b. Parking and informational signage:  Provide engineer grade prismatic reflective 
sheeting (Federal DOT Type 1 Reflective). 

2.3 MATERIALS 

A. Aluminum Sheet and Plate:  ASTM B 209, alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated. 

B. Aluminum Extrusions:  ASTM B 221, alloy and temper recommended by aluminum producer 
and finisher for type of use and finish indicated. 

C. Steel Materials: 

1. U-Channel posts:  Powdercoated U-channel steel. 

a. Strength:  3 lbs. per foot 
b. Length:  8-ft minimum 

2. Galvanized Steel Pipe:  Group IC, SS40, round steel electric-resistance-welded pipe. 

a. Diameter:  3.000-inches 
b. Steel Cap for Round Post:  Galvanized steel with vandal-resistant secure fit to pipe. 
c. Length:  8-ft minimum 

3. Steel Tubing:  ASTM A 500, Grade B. 

4. Bolts for Steel Framing:  ASTM A 307 or ASTM A 325 as necessary for design loads 
and connection details. 

5. For steel exposed to view on completion, provide materials having flat, smooth surfaces 
without blemishes.  Do not use materials whose surfaces exhibit pitting, seam marks, 
roller marks, rolled trade names, or roughness. 

D. Concrete:  Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3,000 psi. 

2.4 ACCESSORIES 

A. Fasteners and Anchors:  Manufacturer's standard as required for secure anchorage of signage, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Furnish nonferrous-metal, stainless-steel, or hot-dip galvanized devices unless otherwise 
indicated. 
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2.5 FABRICATION 

A. General:  Provide manufacturer's standard sign assemblies according to requirements indicated. 

B. Sign Message Panels:  Construct sign-panel surfaces to be smooth and to remain flat under 
installed conditions within a tolerance of plus or minus 1/16 inch measured diagonally from 
corner to corner. 

1. Increase panel thickness or reinforce with backing materials as needed to produce 
surfaces without distortion, buckles, warp, or other surface deformations. 

C. Post Fabrication:  Fabricate posts designed to withstand wind pressure indicated for Project 
location and of lengths required for installation method indicated for each sign. 

1. Steel Posts:  Fabricate from steel tubing unless otherwise indicated.  Include post caps, 
reinforcement where required for loading conditions, and related accessories required for 
complete installation. 

2. Direct Burial:  Fabricate posts 36 inches longer than height of sign to permit direct burial 
or embedment in concrete-filled postholes. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

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. 

2.7 METALLIC-COATED STEEL FINISHES 

A. Baked-Enamel or Powder-Coat Finish:  Provide factory-applied manufacturer's standard two-
coat, baked-on finish consisting of prime coat and thermosetting topcoat to a minimum dry film 
thickness of 2 mils. 

B. Galvanized Finish:  Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz./sq. 
ft. of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.  

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 signage 
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. General:  Install signs using installation methods indicated and according to manufacturer's 
written instructions. 

1. Install signs level, plumb, 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 accessibility standard. 
3. Before installation, verify that sign components are clean and free of materials or debris 

that would impair installation. 

3.3 INSTALLING POSTS 

A. Vertical Tolerance:  Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

B. Direct-Burial Method: 

1. Excavation:  Excavate posthole to dimensions indicated.  Reconstruct subgrade that is not 
firm, undisturbed, or compacted soil, or that is damaged by freezing temperatures, frost, 
rain, accumulated water, or construction activities by excavating an additional 12 inches, 
backfilling with satisfactory soil or well-graded aggregate, and compacting to original 
subgrade elevation. 

2. Setting in Cast-in-Place Concrete:  Set post in position, support to prevent movement, 
and place concrete in posthole as indicated. 

3.4 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 repaired by finish touchup or similar minor repair 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. 

END OF SECTION 10 14 53 
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SECTION 10 22 39.13 - FOLDING GLASS-PANEL PARTITIONS 

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 manually operated, glass-panel partitions. 

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. 

B. Shop Drawings: For operable glass-panel partitions. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Indicate stacking and operating clearances. Indicate location and installation requirements 

for hardware and track, blocking, and direction of travel. 

C. Samples: For each type of exposed material or finish. 

1. Include Samples of accessories involving color selection. 

D. Warranties: Sample of Project-specific warranties. 

1.6 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. Partition track, track supports and bracing, turning space, and storage layout. 
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2. Suspended ceiling components. 

3. Structural members to which suspension systems are attached. 

4. Items penetrating finished ceiling, including, but not limited to, the following: 

a. Lighting fixtures. 
b. HVAC ductwork, outlets, and inlets. 
c. Speakers. 
d. Detectors. 

5. Plenum acoustical barriers. 

B. Setting Drawings: For embedded items and cutouts required in other work, including support-
beam, mounting-hole template. 

C. Qualification Data: For qualified Installer. 

D. Seismic Qualification Certificates: For operable glass-panel partitions, tracks, accessories, and 
components, from manufacturer. Include seismic capacity of partition assemblies to remain in 
vertical position during a seismic event and the following: 

1. Basis for Certification: Indicate whether certification is based on analysis, testing, or 
experience data, according to ASCE/SEI 7. 

2. Detailed description of partition anchorage devices on which the certification is based 
and their installation requirements. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For operable glass-panel partitions to include in maintenance 
manuals. 

1. In addition to items specified in Section 01 78 23 "Operation and Maintenance Data," 
include the following: 

a. Finishes for exposed trim and accessories. Include precautions for cleaning 
materials and methods that could be detrimental to finishes and performance. 

b. Seals, hardware, track, carriers, and other operating components. 

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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1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of operable glass-panel 
partitions that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Faulty operation of operable glass-panel partitions. 
b. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Operable glass-panel partitions shall withstand the effects of earthquake 
motions see design data on Structural Drawings.  

1. The term "withstand" means "the partition panels will remain in place without separation 
of any parts when subjected to the seismic forces specified." 

2.2 OPERABLE GLASS PANELS 

A. Operable Glass Panels:  Frameless glass-panel partition system, including panels, 
seals, suspension system, operators, and accessories. 

1. Products: Subject to compliance with requirements, available products that may be 
incorporated in the Work include, but are not limited to: 

a. Nana Wall Systems, Inc.; CSW75. 

B. Panel Operation: Manually operated, top-supported, continuously hinged aluminum and glass 
door panels. 

C. Panel Construction: As required to support panel from suspension components and with 
reinforcement for hardware attachment. Fabricate panels so finished in-place partition is rigid; 
level; plumb; aligned, with tight joints and uniform appearance; and free of bow, warp, twist, 
deformation, and surface and finish irregularities. 

1. Factory-Glazed Fabrication: Glaze operable glass panels in the factory where practical 
and possible for applications indicated. Comply with manufacturer's written instructions 
and with requirements in Section 08 80 00 "Glazing." 

D. Glass and Glazing: Glass type HCL-2, laminated glass with two plies of heat-strengthened float 
glass as specified in Section 08 80 00 "Glazing." 
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E. Dimensions: Fabricate operable glass-panel partitions to form an assembled system of 
dimensions indicated and verified by field measurements. 

1. Panel Width: Equal Standard widths. 

a. End Panel Width: per manufacturer’s requirements 

F. Panel Rail Materials: 

1. Aluminum: Alloy and temper recommended by aluminum producer and finisher for type 
of use, corrosion resistance, and finish indicated; ASTM B 221 for extrusions; 
manufacturer's standard strengths and thicknesses for type of use. 

G. Panel Closure: Manufacturer's standard unless otherwise indicated. 

H. Hardware: Manufacturer's standard as required to operate operable glass-panel partition and 
accessories; with decorative, protective finish. 

1. Hinges: Manufacturer's standard. 

I. Panel Rail Finishes: 

1. Exposed Metal:  As selected by Architect from manufacturer's full range as follows: 

a. Aluminum:  Baked powder coating. 
b. Separate colors may be selected for each building. 

J. Head brush:  Manufactures brush seal between top of panels and top track. 

2.3 SUSPENSION SYSTEMS 

A. Tracks: Steel or aluminum mounted directly to overhead structural support, or with adjustable 
steel hanger rods for overhead support, as indicated, designed for operation, size, and weight of 
operable glass-panel partition indicated. Size track to support partition operation and storage 
without damage to suspension system, operable glass-panel partitions, or adjacent construction. 
Limit track deflection to no more than 0.10 inch between bracket supports. Provide a continuous 
system of track sections and accessories to accommodate configuration and layout indicated for 
partition operation and storage. 

1. Panel Guide: Aluminum guide on both sides of the track to facilitate straightening of the 
panels; finished with factory-applied, decorative, protective finish. 

B. Carriers: Trolley system as required for configuration type, size, and weight of partition and for 
easy operation; with ball-bearing wheels. 

C. Aluminum Finish: Mill finish or manufacturer's standard, factory-applied, decorative finish 
unless otherwise indicated. 
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2.4 ACCESSORIES 

A. Pass Doors: Swinging doors built into and matching panel materials, construction, finish and 
thickness, complete with operating hardware. Hinges finished to match other exposed hardware. 

1. AAMA 920 compliant, tested to 500,000 opening and closing cycles. 

2. Accessibility Standard: Fabricate doors to comply with applicable provisions in the 
USDOJ's "2010 ADA Standards for Accessible Design" and ICC A117.1. 

3. Width as indicated on drawings. 

4. Pass-Door Hardware: Equip pass doors with the following: 

a. Lock: Key-operated lock with cylinder, keyed to master key system, operable from 
both sides of door. Include two keys per lock. 

B. Sill: Floor sockets, as selected by Architect from manufacturer’s full range of options 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine flooring, floor levelness, structural support, and opening, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of operable glass-panel partitions. 

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 operable glass-panel partitions and accessories after other finishing operations, including 
painting, have been completed in area of partition installation. 

B. Install panels in numbered sequence indicated on Shop Drawings. 
C. Broken, cracked, chipped, deformed, or unmatched panels are not acceptable. 

3.3 ADJUSTING 

A. Adjust operable glass-panel partitions, hardware, and other moving parts to function smoothly, 
and lubricate as recommended by manufacturer. 

B. Adjust pass doors to operate smoothly and easily, without binding or warping. 
C. Verify that safety devices are properly functioning. 
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3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain operable glass-panel partitions. 

END OF SECTION 10 22 39.13 
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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. Non-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 NON-RATED FIRE-PROTECTION CABINET 

A. Cabinet Type: Suitable for fire extinguisher. 

B. Cabinet Construction: Nonrated. 

C. Cabinet Tub Material: Cold-rolled 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. 
b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Ambassador 2015. 
c. Larsen's Manufacturing Company; Architectural Series 2712-R.  

E. Door and Frame Material: Steel sheet. 

F. Door Style: Fully glazed panel with frame. 

G. Door Glazing:  Tempered float glass (clear). 

H. 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. 

I. 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. 
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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. 

J. Materials: 

1. Cold-Rolled Steel: ASTM A1008/A1008M, Commercial Steel (CS), Type B. 

a. Finish:  Baked enamel, TGIC polyester powder coat, HAA polyester powder coat, 
epoxy powder coat, or polyester/epoxy hybrid powder coat, complying with 
AAMA 2603. 

b. Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

c. Color:  

1) Exterior: Red. 
2) Interior: White. 

2. Tempered Float Glass: ASTM C1048, Kind FT, Condition A, Type I, Quality q3, 3 mm 
thick, Class 1 (clear). 

K. Placement: Provide where noted on drawings. 

2.3 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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2.4 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. 

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. 

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 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. Wet-chemical type (K). 

2. Multipurpose dry-chemical type in steel container (ABC). 

3. 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 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. Wet-Chemical Type (K): UL-rated 2-A: K, 1.6-gal. nominal capacity, with potassium 

acetate/citrate/carbonate-based chemical in stainless-steel container; with pressure-indicating 

gage. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated in the Work include, but are not limited to: 

a. Ansul by Johnson Controls Company; K-Guard K01-3. 

b. Croker, a division of Fire-End & Croker Corporation; 4834. 
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c. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Saturn 15. 

d. Larsen's Manufacturing Company; WC-6L. 

2. Placement: On mounting bracket. 

a. Provide in Kitchen, in locations indicated, and in compliance with requirements of 

authorities having jurisdiction. 

C. 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. 

b. JL Industries, Inc., a division of the Activar Construction Products Group, Inc.; 

Cosmic 10E. 

c. Larsen's Manufacturing Company; MP10. 

2. Placement:  On mounting bracket. 

a. Provide 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. 

1. Identify fire extinguishers 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. 
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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, aligning 

top of sign with top of adjacent door frame, unless otherwise indicated. 

END OF SECTION 10 44 16 
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SECTION 11 61 53 – MOTORIZED RIGGING 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Read and be governed by General Conditions of the Contract and Sections of Division 01. 

1.2 DEFINITIONS 

A. "Owner" as used in this section means the representative of Lakeland School District. 
B. "Contractor" as used in this section, refers to the primary contractor for the supply and installation 

of Theater Equipment Work.   
C. "Construction Manager" or "CM", as used in this section refers to the firm managing the 

renovation of Lakeland HS. 
D. "Electrical Contractor" or "EC" as used in this section refers to the contractor for Division 26. 
E. "Architect" as used in this section refers to Tetra Tech Architects & Engineers 
F. "Structural Engineer" as used in this section refers to Tetra Tech Architects & Engineers. 
G. "Electrical Engineer" as used in this section refers to Tetra Tech Architects & Engineers. 
H. "Furnish" as used in this section, means "supply, complete with instruction and supervision for 

installation." 
I. "Provide" as used in this section, means "supply, install, and make operable, in compliance with 

theater equipment contract documents." 
J. "NIC" as used in this section and on the drawings, means "not included in subcontract, not to be 

provided." 
K. "By Others" as used in this section and on the drawings, means "not included in this subcontract, 

provided as part of another subcontract." 
L. "Or As Approved" as used in this section and on the contract drawings means "substitution only 

after written approval by Architect". 

1.3 SCOPE OF WORK 

A. All items of Work included in this section shall be provided and installed under a single 
subcontract by a single Contractor.  Examine the architectural, structural and electrical drawings 
to determine their relationship to the work of this section.  Provide all work as described in this 
section. 

B. The work shall consist of: 

1. Demolition and removal of existing stage rigging system (front of house cove, tormenters 
pipes and dead hung front light position mid house). 

2. Installation of motorized pipe battens 
3. Removal, storage and reinstallation of movie screen 

11 61 53 
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1.4 RESPONSIBILITIES 

A. Provide complete, functional systems as per this section and industry practice. 

B. The theater equipment systems are specified to a minimum performance standard.  Do not 
interpret listing of standard components or brand names as acceptance of those items.  Make any 
and all alterations to standard design and construction of any equipment necessary to meet the 
requirements of this section. 

C. Verify in the field: all dimensions, materials, clearances, tolerances and the adjacent work of other 
trades to ensure proper installation and operation of the theater equipment.  Coordinate with the 
CM, as well, to ensure proper installation and operation of the theater equipment. 

D. Omissions and/or errors in the specification and contract drawings shall not relieve the 
CONTRACTOR of the responsibility to provide properly functioning theater equipment systems.  
Likewise, failure to field verify all site conditions shall not relieve the CONTRACTOR of the 
responsibilities described herein 

E. Review the Architectural and Structural Documents and assess the quantities, locations and sizes 
of mounting steel provided under work of other sections.  Provide all additional mounting steel 
not shown on Architectural and Structural drawings required by the Work of this Section.  Do not 
make any alterations to steel work by others without prior, express written consent of the 
Architect.  Make such alterations only as directed by the Architect. 

1.5 QUALIFICATIONS 

A. The CONTRACTOR shall be the exclusive designer, engineer and manufacturer of all of the 
theater equipment. 

B. Only bids from listed CONTRACTOR's or their authorized agents will be considered.  Only 
equipment from listed CONTRACTOR's may be bid. 

C. List of principal officers and design and service engineers. 

D. CONTRACTOR to maintain project management staff to coordinate installation of rigging 
systems and equipment with CM and other building trades. 

E. Project management staff, themselves, shall have experience with five (5) projects of similar size 
and scope.  

F. List of not less than 10 projects of similar size and scope completed within the five years on which 
CONTRACTOR has provided full services:  product engineering, shop drawings, manufacture, 
commissioning and training.  In each instance, indicate specifics of scope of fabrication and 
installation.  Include a contact list:  name, address and phone numbers of person(s) directly 
responsible for operation and maintenance of equipment in each facility. 

G. List of representative current projects and approximate contract value.  Include list of names, 
phone numbers and addresses of owner, owner's representatives and Contractor. 
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H. For projects described in number 4, above, list of names of persons who supervised preparation 
of shop drawings, manufacture of components, and installation of equipment. 

I. List of names, phone numbers, and addresses of persons who would do project management, 
product engineering, supervision of shop drawing, supervision of testing and user training for 
Production Lighting System should this contract be awarded. 

J. Bids from listed Theater Equipment Subcontractors, or their authorized agents, must be submitted 
with all information listed under Bid Submittals herein. 

1.6 CODES, STANDARDS AND REFERENCES 

A. Supply materials, components and assemblies which are UL listed and meet all applicable codes, 
standards and specification applying to the work of this section. 

B. If laws, ordinances, or any public authorities require any Work of this Subcontract to be specially 
tested, provide such testing and secure approval for operation from responsible legal authority 
having jurisdiction over each item. 

C. Secure review of Work by officials responsible for enforcement of code standards, and make all 
corrections, changes and additions required, at no increase in contract price.  Provide certificates 
of acceptance, operation, and compliance as part of the Theater Equipment Manual, as specified 
herein. 

1.7 OWNER'S TESTING AGENCY 

A. The Owner may engage and pay for an independent testing agency to provide qualified inspectors 
to perform shop and field testing and inspection to the extent deemed desirable or necessary to 
evaluate conformance with the Theater Equipment Documents.  If such testing agency is engaged, 
provide the Owner with timely notification of readiness for testing, and cooperate with agency in 
all tests performed. 

1.8 BID SUBMITTAL 

A. Provide submittal materials as noted in Div. 01.  Include a complete list of all systems and BOM 
with appropriate component breakdown necessary to evaluate completeness of bid. 

B. List any exceptions taken.  Cite specific reference by page and line number and briefly describe 
nature of exception.  The absence of this list shall indicate acceptance of all terms of the contract 
documents. 

C. Include, where applicable, standard cut sheets and specifications for all equipment and systems.  
Note all custom modifications or deviations from standard products. 

D. The bill of materials is for the purpose of evaluating bids only.  Architect shall use bill of materials 
and included documents to establish which bids meet specification.  Bids not meeting the 
specification, based upon this review, may be rejected.  The bill of materials shall not be the 
exclusive determinant of the equipment and services required for performance of the work of this 
section. 
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1.9 POST TENDER MEETING 

A. If requested, meet with the Architect at the office of the Architect prior to beginning work on 
shop drawings.  Project manager and chief project designer for CONTRACTOR must attend and 
be prepared to review the schedule, and to discuss the concepts described in the Theater 
Equipment Documents and proposed methods of execution of those concepts. 

1.10 SHOP DRAWINGS 

A. Submit shop drawings in accordance with requirements of Division 01.  All shop drawings shall 
be submitted to Architect. 

B. Engineer, design and draft all shop drawings to represent the actual fabrication and installation 
drawings and details.  Copies or tracings of the Bid Drawings are not acceptable as shop drawings 
and shall be rejected. 

C. Submit shop drawings as packages, complete with drawing indices, where each package contains 
all the information necessary to describe one system completely.  With each package, submit 
general arrangement drawings, showing all related Work of this Subcontract, along with large 
scale plans, elevations and sections and all other necessary detail Drawings of sub-systems, 
components, and assemblies of components. 

D. If any of the field inspections specified herein reveal the need for changes in size, detail, or similar 
considerations after review of shop drawings, revise and resubmit the drawings, with the changes 
clearly noted, for review. 

E. All shop drawing submittals to be prepared by CONTRACTOR. Submittals prepared by a 
manufacturer shall not be acceptable. 

1.11 ENGINEERING CALCULATIONS 

A. Submit engineering calculations as required by customary industry practice and as requested by 
Architect. 

1.12 SHOP DRAWING REVIEW 

A. No Theater Equipment shall be manufactured, fabricated, shipped, or installed prior to final 
review of the shop drawings by the Architect.  Only shop drawings returned and marked 
"Reviewed" may be used in the Work of this Subcontract.  Shop drawings returned and marked 
"Make Corrections as Noted" must be corrected before they may be used in the Work of this 
Subcontract, but do not need to be resubmitted. 

B. Correct and resubmit any shop drawings returned and marked "Revise and Resubmit" or 
"Rejected."  Clearly note each revision to the shop drawings at the actual location on the drawing, 
in a revision record at each drawing's title block, and in a revision record on the drawing index.  
The revision record at the title block must include the date and nature of all changes to the 
drawing. 
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C. Packages of shop drawings that are incomplete shall not be reviewed, until such time as a 
complete set of relevant drawings, cut sheets and engineering calculations is submitted.  It is 
impossible for the Architect to adequately review the design of systems unless all details have 
been represented. 

D. Review of shop drawings by the Architect is for assuring conformance with the design concepts 
and with information given in the Theater Equipment Documents.  Nonconformities and errors 
detected during review will be noted on the shop drawings and returned upon completion of 
review.  The Architect is not responsible for completeness or accuracy of the shop drawings. 

E. Acceptance of shop drawings, cut sheets or engineering calculations including deviations not 
detected during review does not relieve this Subcontractor of sole responsibility for product 
engineering and design, or for providing materials and work conforming strictly to the Theater 
Equipment Documents. 

1.13 SAMPLES  

A. As requested by Architect. 

1.14 INSPECTION REPORTS 

A. Inspect site prior to installation of equipment.  If conditions exist that are contrary to proper 
installation the theater equipment, directly inform Architect.  Failure to identify such conditions 
shall constitute acceptance of them and CONTRACTOR shall be responsible for any required 
revisions or additions necessary for proper installation and operation the theater equipment 
systems. 

1.15 OPERATION MANUALS 

A. Supply five (5) copies of an Operations Manual in 8-1/2" x 11" 3-ring binders.  Where page is 
larger, it shall be folded to fit within the binder.  Videotaped documentation as an instructional 
aid is welcome but shall not be acceptable as a substitute for this manual.  Manuals shall include, 
but not be limited to: 

1. System description for each system. 

2. Safety and operating instruction for all equipment and systems. 

3. List of periodic maintenance functions and a timetable for their execution, including, but 
not limited to lubrication of bearings; checking and replacing seals, linkages and belts; and 
checking moving parts such as guides. 

4. Instruction in troubleshooting and fault-finding, including list of typical problems and 
suggested solutions. 

5. Certificates of compliance and acceptance by the appropriate authorities for each item 
which is required to be flame resistant or non-flammable; 

6. Warranty 
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7. As Built drawings (reduced set) 

8. Index 

B. Submit the manual to the Architect for review at least one (1) month prior to the Final Inspection.  
If the manual is rejected, revise as needed and resubmit for review prior to delivering to the 
Owner.  Certain payments to this Subcontractor shall be retained until the Theater Equipment 
Manual is received by the Owner in good order, as specified. 

1.16 RECORD DRAWINGS 

A. CONTRACTOR shall prepare a complete, full size set of shop drawings reflecting "as-built" 
conditions.  They shall be submitted along with the operations manuals. 

1.17 GUARANTEE AND WARRANTY 

A. Provide a one (1) year written guarantee covering all labor, materials and workmanship 
incorporated into the work.  Warrantee shall commence from date of Owner acceptance.  Indicate 
date of expiration on warranty. 

B. Carry out all Warranty Work at no additional cost to the Owner for any parts, labor, or 
transportation.  Perform all Warranty Work with personnel in employ of this Subcontractor.  Do 
not subcontract or assign any Warranty Work to another company or service without written 
approval of such assignment in advance from the Owner. 

C. If, during warranty period, failure occurs in a piece of Theater Equipment which is necessary for 
the safe operation of any system, provide temporary replacement equipment within twenty-four 
(24) hours of notice by the Owner.  Provide permanent on-site repair within five (5) days of notice. 

D. If failure occurs in a piece of Theater Equipment which is required for an immediately upcoming 
performance, act promptly and in concert with the Owner's schedule to ensure that the 
performance may go on as scheduled and without significant impairment. 

E. If a particular component, part, or piece of equipment fails more than three (3) times during the 
warranty period; the failure shall be deemed due to error in product engineering.  In that event, 
take whatever action is necessary to modify or correct the defect by design change.  Provide 
temporary backup or replacement equipment within twenty-four (24) hours of notice.  Provide 
permanent, redesigned, replacement equipment on a work schedule which does not conflict with 
rehearsals or performances. 

F. The warranty on the components and equipment modified or replaced due to error in product 
engineering shall be the same as for the original components and equipment and shall commence 
from date of installation of modified or replaced component or equipment. 
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1.18 INSPECTION AND REPORT TO OWNER 

A. Provide a crew to inspect the stage rigging installation at a mutually agreeable time approximately 
six (6) months after the Installation is completed.  Repair all failed items covered under the 
Warranty, and trim or adjust all equipment, including slack in operating lines or wire ropes.  
Include a comprehensive inspection and provide a comprehensive written inspection report to the 
Owner. 

B. Call to the attention of the Owner any problems not covered under the Warranty, for Owners' 
consideration of a possible contract for repair. 

1.19 CONTINUING MAINTENANCE PROPOSAL 

A. After substantial completion, supply to the Owner a proposal for continuing maintenance and 
service to commence upon expiration of the warranty period. 

1.20 TRAINING 

A. Supply training to Owner's operating personnel on operation and care of system for not less than 
eight (8) hours.  Instruction shall include, but not be limited to:   

1. Proper maintenance of all stage rigging 
2. Trouble-shooting 
3. Replacement procedures (for user serviceable items) 
4. Review operation manual 

B. Training shall be scheduled at a time mutually agreed upon by Owner and CONTRACTOR.  
Training shall be by qualified staff of CONTRACTOR. 

PART 2 - PRODUCTS 

2.1 MOTORIZED HOIST 

A. General 

1. Purpose-built for overhead lifting of theatre lights, equipment, curtains, and scenic 
elements, whether used on stages, in auditoriums or places of public assembly where 
people move beneath suspended or moving loads. Incorporate mechanical, electrical and 
safety features inherent to this equipment. 

2. Equipment Items: New and conform to applicable provisions of Underwriters' Laboratories 
(UL 1340), American National Standards Institute (ANSI E1.6-1:2018, and C63.4:2014), 
and the National Fire Protection Association (NFPA 70). 

3. Provided wire rope shall be galvanized. 
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4. Materials to be new, unused and of latest design. No refurbished materials allowed. 

5. Anodization as Required per this Specification: Manufacturer's standard finish and color 
except as noted. 

B. Performance and Design Requirements: 

1. Minimum Design Factor: 10 for equipment and hardware specified. 
2. The following factors must be used: 
3. Cables and Fittings: 10:1 Design Factor. 
4. Cable Bending Ratio: 25 times diameter. 
5. Maximum fleet angle: 0 degrees 

2.2 RIGGING COMPACT SELF-CLIMBING HOIST 

A. Electronic Theatre Controls (ETC) 

1. Address: 3031 Pleasant View Rd. PO Box 620979, Middleton WI 53562-0979 
2. Telephone 1-608-831-4116 

B. Provide and install two (1) fixed speed motorized rigging set as indicated in the contract drawings. 

C. Basis of Design: Prodigy Flypipe as manufactured by ETC. 
 

1. Hoists: Self-climbing. Supported Travel: 50 ft (15.24 m). Hoists not self-climbing are not 
acceptable. 

2. Standards Compliance: UL Listed and tested as a complete system made up of UL listed 
components. 

3. Dual 1/8 inch (3 mm) Wire Rope Lift Line Sets: Design factor of 10:1. Ultimate Combined 
Strength: 4,200 lbs (1905 kg). 

4. Support a 500 lbs (227 kg) live load suspended from hoist as follows: 
5. FlyPipe Drive Section (HxWxL): 26.25 x 14 x 132.5 inches (668 x 356 x 3365 mm). 

Weight: 140 lbs (63 kg). 
6. FlyPipe End Section (HxWxL): 12 x 5.5 x 85.5 inches (305 x 140 x 2172 mm). Weight: 

40 lbs (18 kg). 
7. FlyPipe Span Section (HxWxL): 12 x 5.5 x 120 inches (305 x 140 x 3048 mm). Weight: 

60 lbs (27 kg). 
8. Aluminum Strut-Compatible Channel: Integrated into bottom of FlyPipe sections. Channel 

supports point loads up to 250 lbs (113 kg). 
9. Hoists not supporting direct connections of stage equipment or lighting fixtures are not 

acceptable. 

D. Major Components: 

1. Motor section. 
2. Span sections; if required. 
3. End section. 
4. Lift Lines: A set of TwinLines (dual 1/8 inch (3 mm) GAC lift lines) per section. 
5. Clamps: One TwinLine Clamp per TwinLine set. 
6. Pipe batten; if required. 
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7. Powerhead Enclosure: Fully enclosed, powder coated sheet metal preventing contact with 
moving and electrical parts. Protects against dirt, dust, and debris. 

8. Powerhead Components: Gear motor, motor brake, limit switches, control electronics, 
emergency contactor, position sensor slack line detector, and information storage 

E. Local User Interface: 

1. Hoist up/down control. 

2. Limit switch override buttons; tool accessible. 

3. Address switches. 

4. Status LEDs. 

5. Gearmotor and Motor Brake: An integral unit from a single manufacturer. 

6. Operating Voltage: 208 or 480 Volt 60 Hz 3 Phase. 

7. Motor Brake: Capable of holding 125 percent of motor full load torque. 

8. Spring Actuated: To apply and hold braking force. 

9. Magnetically released and held open upon actuation. 

10. Limit Switch: Mounted in drive section for hard "normal" and "ultimate" end of travel 
limits. 

11. Hard End of Travel Limits: Set and adjusted at time of installation. Installation: Aided by 
indicator light on Powerhead enclosure panel. Any system where limit is set only by 
audible or tactile means is not acceptable. 

12. Position Sensor System: Built into drive section. An encoder sensor providing accurate 
position information for each batten at power-up of system, and continually throughout 
normal operation. Hoisting systems requiring re-homing are not acceptable. 

13. Slack Line Detector: Built into Powerhead enclosure. When a slack line condition in excess 
of 24 inches develops in a lift line, the detector removes power from the hoist. Hoist is 
allowed to move in the upward direction to allow removal of the slack line fault cause. 

14. Information Storage: Within Powerhead. 

15. Record of severe fault conditions with date and time stamp. 

16. Record of E-stops, overloads, moves and power cycles. 

17. Record of travel distance since installation and inspection. 

18. Over Speed Load Arrest Brake: When an over speed mechanism detects a runaway 
condition, it trigger a load arresting device to stop the load. 

19. Brake noise shall not be audible at any time in operational cycle of hoist. 



Tetra Tech MOTORIZED RIGGING 
Architects & Engineers Project No. 276721-23001 11 61 53 / Page 10 

20. Normal hoist operation must not be limited by load brake heat or noise. 

21. Wire Rope Cable Drum: Each drive, span, and end section contains one drum. 

22. Each Drum: Accommodate two, 1/8 inch (3 mm) diameter 7x19 galvanized aircraft utility 
wire rope lift lines up to 50 ft (15.24 m) long in a compact manner on cable drum. 

23. Drum Design: Prevent wire rope pairs from tangling or crossing over. 

24. Hoist Power and Control Cables: Each drive section requires a power cord and Cat 5e or 
better connection between receptacles mounted in hoist and hoist power and 
communication distribution (PCD) equipment by ETC. 

25. PCD Equipment: Must have barrier between high and low voltage components. 

26. Strain relief at drive section must be provided. 

27. Breaker: 20 amp 3-phase located in the PCD. 

28. Pipe Battens: Outside Diameter: 1.9 inch (48 mm). Construction: 0.150 inch (4 mm) 
extruded aluminum with 0.150 inch (4 mm) vertical web available for use with hoist. 

29. Extruded with a witness line to indicate web position. 

30. Support Distributed Load: 150 lbs (68 kg) over a 10 ft (3048 mm) span. 

31. Support a Point Load: 65 lbs (29 kg) over a 10 ft (30348 mm) span. 

32. Weight: 1.5 lbs per ft (2.23 kg per m) or less. 

33. Designed to a 10:1 safety factor. 

34. Finish: Black hard coat anodization. 

35. Power and Data Distribution: Hoist and hoist cable management system allows attachment 
of dedicated circuit and data distribution equipment, UL listed for this application. All 
cables to be UL Listed. 

36. Helix Cable Management for Hoist Power and Control: Supplied motor power and control 
wiring is fed to motor control enclosure by multi-conductor SO cable and Cat 5e or better 
cable. Each cable to be held in place at enclosure by a dedicated strain relief assembly. 

37. Cable Management System for Electrics: Helix. See "Cable Management" article in this 
specification. 

F. Controls: 

1. Basis of Design: QuickTouch Preset rigging motor control system as manufactured by 
ETC, Inc. 

2. General: For controller. 
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3. Purpose-built to manage and operate motors designed for overhead lifting. 

4. UL Listed and fabricated from UL Listed components. 

5. Incorporate mechanical, electrical and safety features inherent to equipment. 

6. Controller supports 12 motors. Control of up to 96 motors is possible with use of MCX 
Nodes. 

7. One connection for motor communication. 24 motors per connection. 

8. Control System: Surface, panel, or rack mounted primary controller and up to three external 
E-stop stations. 

9. Employ controller, a power and control distribution infrastructure, and motors. Separate 
drive cabinets or motor-starters is not acceptable. 

10. Emergency Stop and Hold-To-Run (Dead-man) Signals: Between control station and 
motor starters or drives in motors. Hard wired 24 Volt signals. 

11. Physical, Industrial Pushbuttons: A "Dead-Man" Signal Operation: Required, so operator 
must be at console and pressing a button to initiate and continue motion. 

12. Software and bus signal transmission is not acceptable. 

13. For safety, movement initiated from touch screen is not permitted. 

14. Allowing motors to run without operator at console is not permitted. 

15. No permanently moving components such as hard drives or fans. 

16. Maintenance free and quiet during operation. 

17. Mechanical: 

a. Enclosure:  Formed steel and machined aluminum; Finish:  black, scratch-resistant, 
powder-coat paint. 

b. Flush wall mount bracket. 
c. Surface wall mount bracket. 
d. Rack mount bracket. 
e. Locking cover. 
f. Locking cover with E-stop cutout. 
g. Face Panel: Printed labeling identifying button functions. 
h. Identifies system as a controller for stage rigging. 

18. Electrical: No discrete wiring connections. Terminate wiring into wall mounted bracket. 
Power Requirements: 24 VDC. 

19. Functional: 

a. User Interface: One illuminated and dimmable "GO" button. 
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b. Emergency Stop (E-Stop): Hardwired NFPA-79 compliant mushroom head button 
with illuminated ring surrounding button. 

c. Ring will blink in case of E-stop condition, illumination level is adjustable 
d. Software or serial bus E-Stop systems are not acceptable. 
e. Controller to support up to three remote E-stop stations. 
f. LCD Screen: 7 inch (178 mm) industrial grade multitouch LCD display 

communicates system information in symbols, colors, and readable text. 
g. Control system employs an ambient light sensor and proximity sensor for automatic 

wakeup of display. 
h. Intensities of indicator lights and LCD intensity are dimmable and automatically 

adjust based on ambient light conditions. 

20. User Access Levels: Six access levels with differentiated functionality. Controllers without 
password-protected user access levels are not acceptable. 

21. Fault Conditions: Reported in readable text. A pattern of illuminated or blinking lights is 
not acceptable. 

22. Manual Operation: Directly move selected motors. 

23. Preset Operation: Store up to 999 presets with numbers ranging from 1 to 999. 

24. Fixed Speed Remote Control Pendant: 50 ft (15.24 m) long attached cable and plug. 

25. Remote Enable Pendant: 50 ft (15.24 m) long attached cable and plug. 

26. Secondary QuickTouch Preset Controller: 

27. Controllers share configuration and settings. 

28. Configuration or setting changes and hoist status and telemetry are to be available on both 
controllers simultaneously. 

29. Only one controller to control hoist movement at any time. 

30. System Diagnostics and Monitoring: 

31. Automatic Self-Tests. 

32. System Inspection Reminder. 

33. Faults and Failures. 

34. System and Individual Motor History. 

35. Configuration Software: Allow easy and simple configuration of system by factory trained 
and authorized installers. 

36. Inspection: On-Board software allows easy and quick annual inspection of control system 
functions by a factory trained and authorized inspector. 
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G. Bill of Materials Rigging Systems to Consist of: 
 

1. Hoist 1 - FP/Border     

2 8006A1014 FP-DRV-208XL-B - FlyPipe Drive + End Sections 208V 48-58' black 
8 8006A1010 FP-MID-B - FlyPipe Span Section, black 

H. Helix Cable Management to consist of: 

2 8006A2055 HLX50-208-0 - Helix cable management system to consist of: 
 - Helix system to support up to 50' of vertical travel 
 - Hoist power and data cables - 208V 

 
1. PR-3EL & PR-3ER     

2 QUOTE 9106AD-1R2GO - Surface Mount Outlet Box with: 
   6 – panel mount 20A Edison Duplex (5-20RD) connectors wired on 3 - 
20A circuits 

1- 2-port Gateway 
2 7099A1055 FlyPipe Distro Bracket Kit 

 
I. Hoist Power and Control Distribution to consist of: 

2 8050A2018 PCD-F-FP - FlyPipe Power & Control Distribution Faceplate; (1) 208VAC 
Power Outlet and (1) Control Outlet 

2 8050A2003 PCD-SBB - Power & Control Distribution - 9" Surface Mount Back Box 
with Voltage Barrier 

J. QuickTouch+ Controller and Control Accessories to consist of: 

1 8061A1008 QT+ MK2 6CH - QuickTouch+ Mk2 Controller, 6 channel 
1 8055A1101 QT-SBB-LG - Large QuickTouch Surface Back box 
1 8055K1001 QT-D-LG - Large QuickTouch Door 
1 8055A1006 FSRC - Fixed Speed Remote Control - Hand Held w/ 50' lead 

PART 3 - EXECUTION 

3.1 COORDINATION 

A. Provide a complete and working installation of all Theatre Equipment, coordinated with work of 
all other subcontractors.  Consult with subcontractors doing related work and adjoining work in 
order to provide a complete installation of first quality. 

B. Coordinate all drawings, communications, schedules, etc., with the Contractor.  Submit all 
drawings and communications to the Owner, Architect through the General Contractor. 
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C. Review shop drawings of any structural steel, miscellaneous metal, wood, finishes and electrical 
Work relating to the Theatre Equipment and return comments on those shop drawings to the 
Contractor in a timely fashion, so that comments can be taken on by other subcontractors.  Ensure 
that the engineering of equipment which must attached to any structural steel, miscellaneous 
metal, wood or electrical work is completed in a timely fashion, so that any alterations to such 
work by others can be scheduled with no delay in overall job progress. 

3.2 ENVIRONMENTAL CONDITIONS DURING SHIPPING AND INSTALLATION 

A. Protect all Theatre Equipment from dust and weather prior to, during and after installation, up to 
the time of a successful Completion Checkout.  Provide delivery, storage and handling of all 
equipment and tools during the installation period.  Protect all Theatre Equipment until Practical 
Completion. 

B. Provide packing and protection of equipment and materials for shipping from factory to the Place 
of the Work.  Pack equipment to withstand the intended method of transport, and environments 
expected.  Take full account of the effects of rough handling, high and low temperatures, dust, 
heavy rain, direct sunlight and high relative humidity during transit and installation.  The packing 
shall, where necessary, reduce the effects of condensation.  Bright metal and small machined parts 
shall be gelatin dipped or otherwise treated for long term protection between manufacture and 
installation.  Replace any items which suffer damage during transit or storage due to 
unsatisfactory packing without charge. 

C. Take all necessary precautions to prevent rusting of cables, sheaves and all other steel members.  
Protect any equipment set before the building is enclosed from mechanical, dirt and weather 
damage.  Protect any equipment set in the presence of the work of other subcontractors from 
mechanical, dirt and water damage. 

D. Install blocks, wire ropes, guides, and other mechanical items only after the building is completely 
enclosed and free of dust or other harmful elements.  Protect all equipment during installation and 
up to Final Inspection from work of other trades.  This includes but is not limited to, adequate 
wrapping, masking, and covering to prevent splatter and ingress of dust, paint, and debris.  

E. Do not store any equipment or components unprotected or outdoors, under any circumstances. 

3.3 INSTALLATION 

A. Do all Work required to properly install and secure all Theatre Equipment included in this 
Subcontract. 

B. Do no installation Work on Theatre Equipment prior to review of the shop drawings, details, or 
cut-sheets of the materials, equipment, components, or items to be installed. 

3.4 REVIEW OF FIELD CONDITIONS 

A. Confirm by visit to the Place of the Work, and by report from the Contractor all field conditions 
which may affect manufacture and installation of Theatre Equipment prior to fabrication.  Verify 
existing conditions, measurements and other data that are required for proper execution of the 
Work of this Subcontract. 
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3.5 FIELD QUALITY 

A. Follow the highest working standards and practices for the industry and provide quality control 
procedures acceptable to the Architect and Contractor. 

B. Ensure that all work is performed by mechanics, welders and electricians (as appropriate) skilled 
in their trade, and in accord with reviewed shop drawings.  Provide a qualified, factory trained 
site supervisor to supervise all work. 

C. Fabricate and install all items in accordance with the manufacturer's recommendations, and these 
specifications.  Install all equipment and components accurately, true to plumb, line and level. 

D. Clearly label all demountable parts which have been test assembled and demounted off site to 
ensure correct re-assembly.  Remove factory identification marks after installation, unless 
otherwise instructed by the Architect. 

3.6 ITEMS ATTACHED TO EXISTING WORK 

A. Furnish all items required to properly install and secure Theatre Equipment in place, including 
any additional hardware, materials, or components necessary to accommodate actual field 
conditions. 

B. Place, install and connect all Theatre Equipment complete with all members, materials, bolts, 
nuts, washers, clips, fittings, supports, and other items required for the correct installation to 
existing work. 

C. Do no cutting or drilling of existing structural work without prior, express written consent of the 
Architect. 

3.7 CONNECTIONS 

A. Provide slotted holes for truing up steel members requiring accurate field alignment.  Provide 
holes in steel as required for attaching blocking, skirts, and other miscellaneous items. 

B. Account for eccentricity in all connections to contend with field conditions.  No connections, 
however, shall be eccentrically loaded. 

C. Bring assembled parts into close contact; use drift pins only to bring members into position, do 
not enlarge or distort holes. 

D. Tighten all bolts to the torque recommended for the size and type of bolt used.  During Final 
Inspection, bolts will be selected at random for inspection and checking of torque. 

E. Do not use welded connections on any equipment requiring on-site alignment and adjustment.  
Where specification sections call for welded installation of blocks, or similar equipment, clamp 
the equipment to structural steel initially.  Prior to welding the equipment to the steel, install, 
align and field test the entire system.  During welding of blocks, winches and similar to structures, 
provide proper protection for the wire rope, sheaves and neighboring building systems. 
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3.8 ALTERATION OF EQUIPMENT DETAILS 

A. If any equipment or component requires relocation or change of mounting detail, and this fact is 
not known until after shipment due to the sequence of Work, modify the equipment or provide 
new equipment to fit the revised location or mounting detail.  Notify the Architect and document 
in a timely manner any such changes and submit all proposed changes to the Architect for review 
prior to alteration or fabrication. 

3.9 PAINTING AND TOUCH-UP 

A. Provide all paint and supplies to correct minor cosmetic damage to equipment.  Ensure that all 
equipment is clean and in perfect condition at time of Final Inspection.  

B. Repair or replace any equipment which has suffered non-cosmetic damage prior to time of Final 
Inspection. 

3.10 WIRE ROPE AND FITTINGS 

A. Install all wire rope, fittings and clips in accordance with wire rope manufacturer's 
recommendations as to size, number and method of installation.  Install all wire rope rigging to 
prevent abrasion of the wire rope against loftblocks, headblocks, spacers, side plates, angled 
braces or any part of the building structure or equipment. 

B. Form eyes over wire rope thimbles of correct sizes.  Seize all wire rope ends before cutting to 
length.  Cut free ends of wire rope as short as possible.  Attach free ends of wire rope to standing 
portions of wire rope with heat shrink tubing and/or nylon cable ties to keep end secure and 
individual wire strands from fraying.   

3.11 FLEET ANGLES 

A. Align all blocks and sheaves to provide acceptable fleet angles.  Do not exceed manufacturer's 
recommended fleet angles, except where specifically accepted by the Architect on shop drawings.  

In no case shall fleet angle exceed 2°. 

3.12 MULEBLOCKS 

A. Where required, provide and install muleblocks and additional sheaves as required to support wire 
ropes and prevent wire ropes from rubbing or interfering with any obstruction. 

3.13 ADJUSTING, FIELD TESTING AND PRE-COMPLETION CHECKOUT 

A. During installation of equipment, arrange for tools, instruments, and access as necessary for 
inspection of the Theatre Equipment by the Owner and Architect. 

B. Such inspections shall not eliminate the possible rejection of various components at the Final 
Inspection. 
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C. Any preliminary test conducted prior to completion shall not be construed as acceptance of the 
equipment, regardless of the successful results of such tests, and shall not alter the requirements 
for final testing at the Final Inspection. 

3.14 SYSTEM PRE-TESTING BY CONTRACTOR 

A. Prior to providing written notice of readiness for testing (see FINAL INSPECTION), this 
Subcontractor shall conduct a thorough pre-testing of all systems and components to ensure they 
are working properly in conformance with this Specification.  Conduct all tests required as if 
Architect were present to verify systems will not fail during Final Inspection period.  

3.15 FINAL INSPECTION 

A. Upon completion of the installation, adjustment and field testing of all Work included in this 
Subcontract, conduct all the tests specified in the individual Specification Sections.  Replace or 
adjust any system or component that fails any test and repeat tests. 

B. Upon successful completion of all tests specified notify Architect. 

C. Furnish sufficient workmen, tools, and instruments to operate the equipment and to repeat all of 
the tests called for in the specification along with any other adjustments and tests required by the 
Architect.   

D. Furnish all means of safe access as necessary for the Architect to visually inspect each and every 
component of each system.   

E. Coordinate tests with the General Contractor and notify all required parties.  Ensure that at time 
of the Final Inspection, no other work is scheduled in the audience chamber or on the stage, and 
that all temporary bracing or scaffolding is removed to permit full operation of, and access to, 
equipment. 

F. Should the Owner or Architect judge that any equipment fails to conform with this Specification, 
repair or replace that equipment within thirty (30) days, and schedule a second inspection. 

G. Should the Owner or Architect judge that any work inspected is not substantially complete at time 
of the Final Inspection, complete that Work and schedule a second inspection. 

H. At the time of the second checkout, again provide all equipment, personnel and means of access 
to repeat all tests and adjustments required by the Architect.  Ensure again that no other work is 
scheduled in the audience chamber or on the stage, and that all temporary bracing or scaffolding 
is removed to permit full operation of, and access to equipment. 

3.16 REJECTIONS 

A. The Architect reserves the right to reject any part of the installation not complying with the 
Specifications.  Carry out all necessary remedial work or replacement free of charge, and without 
delay to the Contractor. 
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3.17 FINAL SUBMITTALS 

A. After the Final Inspection, submit the following to the Owner: 
B. Receipts for delivery of uninstalled miscellaneous items, including, but not limited to, portable 

equipment and spare parts as described above. 
C. Record Drawings, as detailed in PART 1. 
D. Warranty, as detailed in PART 1. 
E. Submit four (4) copies of the accepted "Theatre Equipment Manual" to the Owner, and conduct 

the instruction session, as detailed in PART 1. 
F. All the above must be submitted prior to final acceptance of the Work of this Section. 

END OF SECTION 11 61 53 
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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 double rollers. 
2. Roller shade fabrics. 
3. Black-out Door window covers. 

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. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations:  Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED SHADES WITH DOUBLE ROLLERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Draper Inc; Access 
Dual Roller FlexShade Systems or comparable product by one of the following: 

1. Hunter Douglas Contract. 
2. MechoShade Systems, 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. 

b. Tension hold Down Device – to comply with Child Safety Standard 
ANSI/WCMA- this product must contain and be installed with the required clutch 
operated hold down device at all locations.  

c. Hold Down Devices – provide sill, side wall or extender  types- verify in field 
types required. 

C. 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. Double-Roller Mounting Configuration:  Offset, outside roller over and inside roller 
under. 

2. Inside Roller: 

a. Drive-End Location:  Right or Left side as required per drawing layout. 
b. Direction of Shadeband Roll:  Regular, from back of roller. 

3. Outside Roller: 

a. Drive-End Location: Right or Left side as required per drawing layout.  
b. Direction of Shadeband Roll:  Regular, from back of roller. 

4. Shadeband-to-Roller Attachment:  Manufacturer's standard method. 
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D. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller 
mounting configuration, roller assemblies, operating mechanisms, installation accessories, and 
installation locations and conditions indicated. 

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. Inside Shadebands: 

1. Shadeband Material:  Shadeband Material:  Light-filtering fabric similar to “Sheer-weave 
Series 2400/2500” fabric by Draper Inc.  

2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 

G. Outside Shadebands: 

1. Shadeband Material: Shadeband Material:  Light-blocking fabric similar to “Sun-Bloc 
Series” fabric by Draper Inc.  

2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 

H. Installation Accessories: 

1. 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. 

2. Endcap Covers:  To cover exposed endcaps. 

3. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 

4. Recessed Shade Pocket: Rectangular, extruded-aluminum enclosure designed for 
recessed ceiling installation; with front, top, and back formed as one piece, end plates, 
and removable bottom closure panel. 

a. Height:  Manufacturer's standard height required to enclose roller and shadeband 
when shade is fully open. 
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2.3 BLACKOUT /LOCKOUT WINDOW COVER AT CORRIDOR DISPLAY WINDOWS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide “Blackout EZ.com 
Lock Down Window Shades with Hook and Loop tape” or comparable product by one of the 
following: 

1. Or approved Equal.  

B. Install – Secure to surface with adhesive backed hook and loop tape, sizes per window. Installed 
per manufactures recommendation.  Roll up tie provided. 

C. Material – Vinyl with weighted bottom bar.  

D. Fire protection- meets Federal and California flame resistant standards NFPA 701-2015, 
standard method of fire tests for flame propagation for textiles and films.   

E. Colors – Black/White, installed with black in the classroom/inside room. 

F. Care- clean with damp cloth. 

G. Sizes- provide window covers sizes per installation including custom sizes up to 72”.  
Overlapping required for windows over 72”.   

2.4 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 3 percent: 
SheerWeave Series. 

1) Thickness: 0.037 inches. 
2) Weight: 20.7 oz./sq. yd. 
3) Locations: East-, west- and south-facing windows with clear view. 
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C. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
2. Type:  Fiberglass textile with PVC film bonded to both sides. 
3. Thickness: 0.015 inches. 
4. Weight:  12 oz./sq. yd. 
5. Features:  Washable. 
6. Color:  As selected by Architect from manufacturer's full range. 
7. Basis-of-Design Product: Subject to compliance with requirements, provide Draper Inc.; 

SunBloc Series SB9000 or comparable product. 

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. 

1. Color: Opaque, bright yellow background with black letters. 
2. Size: 2 inches by 1 inch, 3/8” wide lines to form letters.  
3. Text: “RESCUE WINDOW”, readable from room side of window. 

2.5 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. 

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. 
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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. 

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. 
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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 
d. Solid Surface windowsills 
e. ADA Safety Station 

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 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. Casework. 
2. Hinges. 
3. Pulls. 
4. Door catches. 
5. Drawer slides. 
6. Label holders. 
7. Drawer and hinged door locks. 
8. Adjustable shelf supports. 
9. Wardrobe rod. 
10. 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. 
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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.  

1.7 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. 

1.8 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. 

1.9 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. 

1.10 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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1.11 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. 

1.12 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.  

1.13 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. 

1.14 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. 
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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 “Millennium 
Series” by Diversified Casework or comparable product by one of the following: 

1. Kewaunee Scientific Corporation. 
2. Leonard Peterson Co., Inc. 

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." 

2.3 WOOD-VENEER-FACED CABINETS 

A. Design: 

1. Lipped overlay with radiused wood edges. 



MANUFACTURED WOOD-VENEER-FACED CASEWORK  Tetra Tech 

12 32 13 / Page 6 Project No. 276721-23001 Architects & Engineers 

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. 

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 
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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-2. 

F. MDF:  ANSI A208.2, Grade 130. 

G. Hardboard:  ANSI A135.4, Class 1 Tempered. 

H. 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. 

I. 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. 

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 
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c. LG Hi Macs 
d. Formica Corporation. 
e. Wilsonart International. 

4. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

J. Epoxy Resin Countertop:  Factory-molded modified epoxy-resin formulation with smooth, non-
specular finish, edge as per details. 

1. Physical Properties: 

a. Flexural Strength:  ........................ Not less than 10,000 psi. 
b. Modulus of Elasticity:  ................. Not less than 2,000,000 psi. 
c. Hardness (Rockwell M): .............. Not less than 100. 
d. Water Absorption (24 Hours):  ..... Not more than 0.02 percent. 
e. Heat Distortion Point:  .................. Not less than 260 deg F. 

2. Chemical Resistance:  Epoxy-resin material has the following ratings when tested with 
indicated reagents according to NEMA LD 3, Test Procedure 3.4.5: 

a. No Effect:  Acetic acid (98 percent), acetone, ammonium hydroxide (28 percent), 
benzene, carbon tetrachloride, dimethyl formamide, ethyl acetate, ethyl alcohol, 
ethyl ether, methyl alcohol, nitric acid (70 percent), phenol, sulfuric acid (60 
percent), and toluene. 

b. Slight Effect:  Chromic acid (60 percent) and sodium hydroxide (50 percent). 

3. Countertop Fabrication:  Fabricate with factory cutouts for sinks and with butt joints 
assembled with epoxy adhesive and pre-fitted, concealed metal splines. 

a. Countertop Configuration: Molded into solid, flat, min.1 inch thick, 

1) Drip groove 
2) Back splash  
3) Marine edge 
4) Rounded edges and corners- refer to details 

b. Countertop Configuration:  As indicated. 

c. Countertop Construction:  Uniform throughout full thickness. 

4. Color:  Black, Gray or Beige As selected by Architect from manufacturer's full range. 

K. Solid Surface windowsills and aprons:  

1. Solid-Surfacing Material Thickness:  1/2-inch. 
 

2. Fabrication:  Fabricate stools and aprons in one piece, unless otherwise indicated.  
Comply with solid-surface-material manufacturer's written instructions for adhesives, 
sealers, fabrication, and finishing 
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3. Adhesives:  Adhesives shall not contain urea formaldehyde. 

4. 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. LG Hi Macs 
d. Formica Corporation. 
e. Wilsonart International. 

5. 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. Provide on surface of subbase, at exposed sides and ends, material to 
match cabinet material to ensure continuity where rubber base height many not cover due 
to floor shim. Typical  

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. 
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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. 

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. 
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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. 

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. Semi-Flush Radius Lipped – 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. 

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. 
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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. 

4. Topcoat:  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 
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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. 

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:  Zinc-plated spring catch or dual, self-aligning, permanent magnet catches.  
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; full-overtravel-
extension type; zinc-plated, steel ball-bearing slides. 

3. Box Drawer Slides:  Grade 1HD-100, for drawers not more than 6 inches high and 24 
inches wide. 

4. File Drawer Slides:  Grade 1HD-100, for drawers more than 6 inches high or 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. 
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G. Adjustable Shelf Supports:  Two-pin-locking plastic shelf rests complying with BHMA A156.9, 
Type B04013. 

H. Adjustable Wall Shelf Supports:  Surface-type steel standards and steel shelf brackets, with 
epoxy powder-coated finish, complying with BHMA A156.9, Types B04102 and B04112. 

I. Countertop Support: type and style as called out on drawings. 

J. Grilles: Continuous brushed aluminum, finished countertop grille and toe-kick grille for air 
filtration at fin tube locations and as shown on Drawings similar to “Model #CT-PP-3 (c’top)/ 
#CT-PP-0 (toe)Linear Diffuser” by Titus.   

K. ADA Safety Station WM-D1001: in addition, items noted below: 

1. Provide with ADA base unit. 
2. Emergency eyewash, 4 spray heads, lever handle. 
3. 1 Emergency Shower, 11” shower head  
4. 1 stainless steel sink, 11” 
5. Pull rod  
6. Epoxy resin countertop. 
7. Provide 1 Drench Shower tester sim. to Bradley S19-330ST  

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. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 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. 
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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. 

3.3 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 56 51 - LIBRARY FURNITURE 

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-case library shelving. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 
submittals required by this Section concurrently. 

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. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for library furniture and 
accessories. 

1. Wood-case shelving. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and details. 

2. Show clear-aisle widths from face of units. 

3. Detail fabrication and installation of library shelving systems including methods of 
anchoring to building structure at locations recommended by manufacturer and as 
required for seismic restraint. 

C. Samples for Initial Selection:  For units with factory-applied finishes, 6 inches in size. 

12 56 51 



LIBRARY FURNITURE  Tetra Tech 

12 56 51 / Page 2 Project No. 276721-23001 Architects & Engineers 

1.6 INFORMATIONAL SUBMITTALS 

A. Seismic Design Calculations:  For seismic design of library shelving systems including analysis 
data signed and sealed by the qualified professional engineer responsible for their preparation. 

B. Qualification Data:  For Installer. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For library stack systems to include in maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Source Limitations:  Obtain library furniture through one source from a single manufacturer, 
unless noted otherwise. 

C. Fire-Test-Response Characteristics of Upholstered Chairs: 

1. Fabric:  Class 1 according to U.S. Department of Commerce (DOC) CS 191 and 
16 CFR 1610.61, tested according to California Technical Bulletin 117. 

2. Padding:  Comply with California Technical Bulletin 117. 
3. Full-Scale Fire Test:  Comply with California Technical Bulletin 133. 

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of library 
furniture and are based on the specific system indicated.  Refer to Division 01 Section "Product 
Requirements." 

1. Do not modify requirements, as judged solely by Architect, except with Architect's 
approval.  If modifications are proposed, submit comprehensive explanatory data to 
Architect for review. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless such deviations are specifically approved by 
Architect in writing. 

2. Provide mock-ups for the following: 

a. One full-size wood case library shelving. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver library furniture only after painting, utility roughing-in, and similar operations that 
could damage, soil, or deteriorate library furniture have been completed in installation areas.  If 
library furniture must be stored in other than installation areas, store only in areas where 
environmental conditions meet requirements specified in "Project Conditions" Article. 
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B. Keep finished surfaces covered with polyethylene film or other protective covering during 
handling and installation. 

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install library furniture 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 occupancy levels during the 
remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with library furniture 
by field measurements before fabrication. Indicate measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Library shelving systems shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

2.2 WOOD-CASE SHELVING 

A. Wood-Case Library Shelving:  Shelving designed for library use and consisting of base frame 
and full end, top, and back panels, with end panels made to receive pins to support adjustable 
shelves. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Worden 
Company; Pin-Fast Shelving or comparable product. 

B. Wood Case Library Shelving:  Shelving designed for library use and consisting of full end, top, 
and back panels, with end panels made to receive pins to support adjustable shelves. 

1. Configuration:  Starter/adder units. 

C. Vertical Panels:  Panels consisting of lumber-core veneer panels, 1-inch-thick, with solid-wood 
banding.  Provide two rows of 8 mm holes at 32 mm intervals for shelf support pins on one side 
of end panels and both sides of intermediate panels. 

D. Base Frames:  Lumber-core veneer panel external toe kick; particleboard with thermally fused 
melamine internal and back toe kicks; 4 inches high; designed to support bottom shelf and 
fabricated to attach and tie together vertical panels. 

E. Wood Shelves:  Panels consisting of solid hardwood boards glued together, 3/4-inch-thick, with 
2-inch solid-wood nosing strip, and grooved on underside to rest securely on supporting pins. 

F. Cornice Tops:  3/4-inch-thick, particleboard-core veneer panel banded with solid hardwood 
fasciae on one side for single-faced units and on two sides for double-faced units, fabricated to 
attach and tie together vertical panels. 
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G. Back and Divider Panels:  Veneer-core, veneer-faced panels, 1/4-inch-thick. 

H. Bookstack Units: 

1. Type:  Single and Double-faced units. 

2. Width:  36 inches. 

3. Height and Number of Shelves:  

a. 42 inches; two adjustable shelves; one base shelf. 
b. 63 inches; four adjustable shelves; one base shelf.  
c. 82 inches; five adjustable shelves; one base shelf.  

4. Shelf Depth:  14 inches nominal. 

5. Shelf Style: 

a. Flat, unless noted otherwise. 

b. Adjustable divider, where indicated. 

1) Notch shelf bottom for dividers. 

I. Bookstack Units- Movable: each 3’secton to have locking casters.  

1. Type:  Double faced units- 24” deep, movable. 

2. Width:  36 inches. 

3. Height and Number of Shelves:  

a. 42 inches; three adjustable shelves; one base shelf. 
b. 36 inches; three adjustable shelves; one base shelf. 

4. Shelf Depth:  12 inches nominal. 

5. Shelf Style: 

a. Flat, unless noted otherwise. 

J. Accessories: 

1. Adjustable Shelf Dividers:  One-piece shelf partitions, with hooks or tabs to fit in slots in 
divider shelves. 

a. Provide three per adjustable divider shelf. 
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2.3 STRUCTURAL SUPPORT 

A. Wall Anchorage:  Manufacturer's standard, galvanized steel anchor designed to secure shelving 
to adjacent wall.  Provide one per shelving unit for each shelving unit adjacent to a wall. 

2.4 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.5 WOOD FINISHES 

A. Preparation:  Sand wood units after assembling for uniform smoothness at least equivalent to 
that produced by 220-grit sanding and without machine marks, cross sanding, or other surface 
blemishes. 

B. Staining:  Remove fibers and dust and apply wash-coat sealer and stain to exposed and semi 
exposed surfaces as required to provide uniform color and to match approved samples. 

C. Finishing:  Apply manufacturer's standard, baked, clear finish consisting of a sealer and a 
conversion varnish or nitrocellulose lacquer topcoat.  Sand and wipe clean between applications 
of sealer and topcoat. 

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 library stack systems. 

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. Vacuum finished floor and wet mop resilient flooring over which shelving is to be installed. 

B. Before installing wood-case shelving, condition materials to average prevailing humidity in 
installation areas for a minimum of 48 hours unless longer conditioning is recommended by 
manufacturer. 
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3.3 INSTALLATION, WOOD CASE LIBRARY SHELVING 

A. Install library shelving systems at locations indicated on Drawings and according to 
manufacturer's written instructions. 

B. Level units with integral adjustable leveling devices to a tolerance of 1/8 inch in 96 inches for 
level and plumb. 

C. Install using anchorage or bracing as recommended by manufacturer and as required for 
stability. 

D. Install the following with concealed fasteners: 

1. End panels. 
2. Canopy tops. 

E. Install shelves at equal spacing in each unit. 

3.4 CLEANING AND PROTECTING 

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 installed products from damage during remainder of the construction period. 

END OF SECTION 12 56 51 
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SECTION 12 61 00 - FIXED AUDIENCE SEATING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Seating to be provided by Owner. 

1.2 COORDINATION 

A. Seating Contractor to provide coordination with other trades. 

1.3 PREINSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For fixed audience seating to include in operation and 
maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following: 

a. Maintenance of self-rising seat mechanisms and other operating components. 
b. Adjustment of self-rising seat mechanisms to align seats. 
c. Maintenance of electrical components, devices, and accessories. 
d. Methods for maintaining upholstery fabric. 
e. Precautions for cleaning materials and methods that could be detrimental to seating 

finishes and performance. 

END OF SECTION 12 61 00 

12 61 00 
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SECTION 12 93 00 - SITE FURNISHINGS 

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. Benches 
2. Planters. 

B. Related Requirements: 

1. Division 03 Section "Cast-in-Place Concrete" for installing pipe sleeves, cast installing 
anchor bolts and/or concrete footings. 

2. Section 31 20 00 "Earth Moving" for excavation for installing concrete footings. 

1.3 ACTION SUBMITTALS 

A. Product Data:  

1. Benches. 
2. Planters 

B. Shop Drawings:  For site furnishings.  Include elevations, sections, details and attachments to 
other work. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.4 QUALITY ASSURANCE 

A. Delivery, Storage and Handling:  Deliver materials to site in manufacturer’s original unopened 
containers and packaging.  Store materials in clean, dry area in accordance with manufacturer’s 
instructions.  Protect materials and finish during handling and installation to prevent damage. 

1.5 WARRANTY 

A. Warranty Requirements:  

1. Product to be free from product and workmanship defects including surface bubbling, 
cracking and rusting for a period of three (3) years from the date of substantial 
completion of site furnishings. 

12 93 00 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For site furnishings to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 STEEL BENCH –  WITH BACK 

A. Manufacturer:   

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Model #CR-
138 Classic Series Steel Bench with Back by Victor Stanley Victor Stanley, Inc. or 
comparable product by one of the following: 

a. DuMor Inc. Model #58. 
b. Maglin Site Furniture Inc. Model MLB300MH. 
c. Landscape Forms. Scarborough 

B. Frame:   

1. Material:  Ductile iron. 

2. Finish:  Powdercoating. 

a. Color:  Chosen by Architect from Manufacturer’s standard colors. 

C. Seat and Back: 

1. Material: 1/4 x 1-1/2 inch flat steel bars and 1-5/16 inch tubular steel. 

a. Finish:  Corrosion protection with electrostatically applied 8-10 mil 
powdercoating.  

b. Color:  Chosen by Architect from Manufacturer’s standard colors. 

2. Seat Height: 17.25 inches. 

3. Seat Surface Shape:  Contoured.   

4. Overall Height: 31 inches. 

5. Overall Length: 72 inches. 

6. Overall Depth:  23 inches. 

7. Arms:  Two, one at each end. 

a. Arm Material:  Match frame. 

8. Mounting:  Surface mounting. 

9. Weight:  160 lbs. 
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2.2 PLANTER 

A. Manufacturer: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Landscape 
Forms (www.landscapeforms.com) Model “Sorella” Planter or comparable product.  

B. Styles: 

1. Style A:  Square 45 inch by 45 inch; 30” high; Capacity 211 gallons. 
2. Style B:  Rectangular 45 inch by 15 inch; 18” high; Capacity 62 gallons. 

C. Side Panels   

1. Materials:  Carbon steel ASTM A 1011 hot rolled pickled and oiled commercial steel 
type B, 14 gauge formed.  Seams are welded. 

D. Corner Glides and Interior Base: 

1. Materials: 

a. Compression-molded recycled plastic attached to metal panels with black carbon 
steel ¼-10 pan head torx drive screws; with watertight sealing gasket. 

E. Mounting:  Freestanding. 

F. Drain Holes:  No drain holes. 

G. Finish: 

1. Primer:  Rust inhibitor on ferrous supports. 

2. Topcoat:  Thermosettting TGIC polyester powdercoating.  

3. Testing Requirements:  

a. UV resistance, color and gloss:  ASTM G 155, Cycle 7:  Delta E less than 2 at 2.09 
mils and less than 20 percent loss.   

b. Gloss consistency, Gardner 60 degrees, ASTM D 523:  Plus or minus 5 percent 
from standard. 

c. Cross-hatch adhesion:  ASTM D 3359, Method B:  100 percent pass. 
d. Flexibility test, Mandrel, ASTM D 522:  3 mm at 2 mils. 
e. Impact test:  ASTM D 2794:  60 inch-pounds at 2.5 mils. 
f. Corrosion resistance:  1500-hour test, ASTM B 117:  Max. undercutting 1 mm. 

4. Color:  Chosen by Architect from Manufacturer’s standard colors. 

H. Assembly:  Shop assembled by manufacturer. 
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2.3 GENERAL FABRICATION 

A. Metal Components:  Form to required shapes and sizes with true, consistent curves, lines, and 
angles.  Separate metals from dissimilar materials to prevent electrolytic action. 

B. Welded Connections:  Weld connections continuously.  Weld solid members with full-length, 
full-penetration welds and hollow members with full-circumference welds.  At exposed 
connections, finish surfaces smooth and blended so no roughness or unevenness shows after 
finishing and welded surface matches contours of adjoining surfaces. 

C. Pipes and Tubes:  Form simple and compound curves by bending members in jigs to produce 
uniform curvature for each repetitive configuration required; maintain cylindrical cross section 
of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming 
exposed surfaces of handrail and railing components. 

D. Preservative-Treated Wood Components:  Complete fabrication of treated items before 
treatment if possible.  If cut after treatment, apply field treatment complying with AWPA M4 to 
cut surfaces. 

E. Exposed Surfaces:  Polished, sanded, or otherwise finished; all surfaces smooth, free of burrs, 
barbs, splinters, and sharpness; all edges and ends rolled, rounded, or capped. 

F. Factory Assembly:  Assemble components in the factory to greatest extent possible to minimize 
field assembly.  Clearly mark units for assembly in the field. 

2.4 GENERAL FINISH REQUIREMENTS 

A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
correct and level finished grade, mounting surfaces, installation tolerances, and other conditions 
affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Comply with manufacturer's written installation instructions unless more stringent requirements 
are indicated.  Complete field assembly of site furnishings where required. 

B. Unless otherwise indicated, install site furnishings after landscaping and paving have been 
completed. 
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C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on 
Drawings. 

D. Core drilling in concrete for installation of site furnishings is not allowed.   

E. Post Setting:  Set cast-in support posts in concrete footing with smooth top, shaped to shed 
water.  Protect portion of posts above footing from concrete splatter.  Verify that posts are set 
plumb or at correct angle and are aligned and at correct height and spacing.  Hold posts in 
position during placement and finishing operations until concrete is sufficiently cured. 

F. Posts Set into Voids in Concrete:  Form holes for installing posts in concrete to depth 
recommended in writing by manufacturer of site furnishings and 3/4 inch larger than OD of 
post.  Clean holes of loose material, insert posts, and fill annular space between post and 
concrete with anchoring cement, mixed and placed to comply with anchoring material 
manufacturer's written instructions, with top smoothed and shaped to shed water. 

G. Pipe Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  
After posts have been inserted into sleeves, fill annular space between post and sleeve with 
anchoring cement, mixed and placed to comply with anchoring material manufacturer's written 
instructions, with top smoothed and shaped to shed water.  

3.3 ADJUSTING, CLEANING AND PROTECTION 

A. Remove and replace damaged components.  If approved by Architect, repair minor damages to 
finish in accordance with manufacturer’s installation instructions 

B. Clean site furnishings promptly after installation in accordance with manufacturer’s 
instructions.  Do not use materials or methods that could damage finish. 

C. Protect site furnishings until approved by Owner as substantially complete. 
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